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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO o0OIIero oopaszoBaHus (yriyOJEHHBIHN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBAaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHHSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO y4eOHOMY PEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHHe [0  KjaccaM, PEKOMEHIYEMYIO
[OCJIEI0OBATEAbHOCTh  HU3YYEHHS XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMMme 1O XUMHU — YUHTBHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEJIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

N3ydyenne XUMUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
MHTEpECOB OOy4YaloOIIMXCs, Ha NPOAODKEHHE OOY4YeHHs Ha YpPOBHE CpPEIHETro
o01iero oOpa3oBaHusl.

3HaHWe XUMHH CIY>KUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4aroIerocsi, ero MpeACTaBIEHUH O MaTEepPUATbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT (POPMUPYEMBIE XUMHUEH MPEICTABICHHS O MPEBPAIICHUAX SHEPTUU U
BEIIECTB B MPHPOJE, O MYTAX pEUICHHs TI00ATbHBIX MPOOIEM YCTOHYHBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYeT  peanu3aldyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUsI KYJIbTYPhI IMUHOCTH O0YYAIOIIUXCS, MX 001Iel U (PYyHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINUJICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOydaroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON JedATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTANlOM B
(GhOopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONUMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOW XMMHUHU, OCHOBOIIOJIATalOIIUX MpPEACTaBICHUNA OOIIe XUMUU U
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojpepkaHue CKIIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMBbI OPraHMW30BaHbI MO MPHUHIUITY IOCJIEI0BATEIBHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUMU;

YYCHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBYy TeopeTHuecKuX 3HAHWUU IOJOKEHBI SMIIUPUYECKU IOTYyUYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS
K JpyromMy Hu 0O0€CIeuYMBalOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH TPAKTUYECKOTO MPUMEHEHUS
M3Y4aeMBbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMBI IO  XHMHH  TPOUCXOJUT  C
MCIIOJIb30BaHMEM 3HAHUH U3 paHEe U3YUCHHBIX YUEOHBIX TPEAMETOB: OKPYKAIOITUN
Mup, 6uosiorusi, pusuka, MaTeMaTuka, reorpadus, TEXHOJOTHsI, HCTOPHSI.

[TporpamMMa ocHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YTIIyOJIEHHBIN
YPOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpazoBaHus, crnenupuku ydeOHOro mpeaMeTa W OO0eCleueHHE YCIEIIHOIO
oOydeHMs] Ha CIEQyIolleM YypoBHE oOpa3oBaHud. B mporpamMme mno XuMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOYUYEHUS XUMUH,
mupdepenumanus  oOydeHHUs,  BKIIOYAmOMIas  NOpOoQUIbHYIO  MOATOTOBKY
oOydJarommxcss W TOCJIEAYIONee CaMOOTpEIeICHHE B BBIOOpE HaAIpaBICHUS
oOyueHus B Npo(PUIBHBIX Ki1accax.



YrnyOonéHHoe uW3ydYeHHEe XHMHHM ~ CIIOCOOCTBYET — pealu3alluu  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KOKIOMY OOyYaromeMycsi TPOSBUTh CBOM HMHTEIUICKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH IIPU U3YUEHUH yUeOHOTO MpeaMeTa, He0OOX0AUMBbIE JIJISl TPOAOTIKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM ESITEIILHOCTH.

[Iporpamma 1o xumun (yrayOn€HHBIM ypOBEHB) TpETHA3HAUCHA JIS
WCITOJIb30BAHUSI B 0OpPA30BATEIIBHBIX OPTaHM3AIUAX, PEATU3YIONIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoi€HHOro, mpOo(PHIBLHOTO) H3YUYCHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IeT0 00pa30BaHUsl.

OOpazoBaTenbHble (PYHKIIUU XUMUHU, U3Yy4aeMON Ha YIIIyOJICHHOM YpPOBHE,
peanu3yrTcs B mpolecce GopMUPOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAXKHEHIIINX
(akKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METO/JaM TIO3HAHUS TIPH M3YYCHUM BEIIECTB M XUMHUYCCKHX PCaKIIUH,
dbopMHUpOBaHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U CIIOCOOOB JIEATEIHOCTH U
UX TPUMEHEHWHW B Y4YeOHO-TO3HABATEIIbHOW M y4eOHO-MCCIIEeI0BATEIhCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBUJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HHU.

[{enu u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 0OYYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIIEKTA U 00IEH KyIbTYpPHI.

N3ydeHne XUMUU HAIMIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

dbopMUpOBaHUE UWHTEJUICKTYaJlbHO Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

dbopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpA, KaK OCHOBBI JUIS TOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUN OKPY>KaloIero Mupa, OCBOCHHE SI3bIKa HAyKH,

NpUOOIICHUE OO0ydYaroluXxcsi K CaMOCTOSITeIbHOM TIO3HABATEIbHOU W
WCCJIEOBATENILCKOW  JICSITEIBHOCTH, K  Hay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMHpoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (QYHKIMOHAILHOW W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPY’KAIOLIEr0o MUpPa, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TPOOJIEM B MIOBCETHEBHON KU3HU U TPYAOBOU
JEATEIIbHOCTH;



pa3BuTHE Yy OOydaroluxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAUUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO PO U HAMIPABICHHOCTH JAJIbHEHIIIETO 00yUYCHHS,;

OCO3HAHHWE IEHHOCTH XUMHUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI JKOJOTUYECKON KYyJNbTYphl, HENPHUITHE JEUCTBUM, MPUHOCIIIUX BpPEI
OKPYXaKOIIEH CpeJie U 3J0POBBIO JIOIEH;

NpUOOpPETEHNE OO0YYAOIMMHUCS ONBITA CAMONO3HAHUS, KIIOUYEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yriy6nénnoe nzyuenue yueOHOro npeamMera « XuMus» OoTBoAUTCs 1o 136
gacoB B 8 n 9 kinaccax (4 4daca B HEJENI0), TO €CTh 2 4Yaca B HEJEII0 3a CUET
obs3atenbHOM yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, popmupyemoit
y4YaCTHHKaMU 00pa3oBaTelibHbIX OTHOIIeHW. Bcero 272 wyaca 3a aBa rona
oOyueHus.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3Hu yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HHUKHOBEHHS U Pa3BUTUS XMUMHUU. XUMHUA B CUCTEME Hayk. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIe COCTOSTHUS
BelIeCTB. [IoHATHE O TEOPETUYECKHX M SMIIUPUYECKHX METONAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencrtaBiieHuss 0 Hay4YHOM IIO3HAHWU HA SMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHUE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHUU Ha TEOPETUYECKOM YPOBHE: HAyUHBIE (DAKTHI,
npo0iema, rurnoTes3a, TEopus, 3aKOH.

S3bik xuMuU. CTOYHUKH XUMUYECKON MHPOpMALTIH.

[Tonsitue 0 MeTomax pabOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuia Oe3omacHOro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOIHBIC BOJIbI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyra. BareHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJIEHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COEIMHEHUI U cOCTaBIeHUE POPMYII OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCUTENbHAass aTomMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHass Mmacca. MaccoBast 1071 XMMHUYECKOTO 3JIEMEHTA B COCIAMHEHUHU.
Haxoxxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3anMocBs3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XAMUYECKUX COeAMHEHUN. MoJiisipHas macca cMecH BemecTB. MonbHas HoJis
XUMHUYECKOTO dJIeMEHTa B coeanHeHWH. HaxoxaeHue mnpocrteimen GopMyJisl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOJNEeKyJisipHas Tteopusd. KuszHb u aestenpHocTh M.B. JlomoHOCOBa.
XHUMHYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUN (COEAMHEHUS, PA3IOKEHMUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C
XUMUYECKON TIOCYZION, C TpaBWiIaMH pabOTel B JabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pyaoBaHueM. M3ydenne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPTaHMYECKUX BEUIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHUe BOCKA, TasHUE JIbJla, pacTUpaHUe caxapa B
CTYyIIKE, KHUIICHHME U KOHJIGHCAIlus BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECHUCTBUAE COJbI WM MeJa C COJSHOU
KHUCIIOTOM) siBeHu. O3HaKOMJIEHUE ¢ 00pa3iiaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX PpPEeaKIUi
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoI€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue coco0oB pasnenienus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BbIITApUBAHUE, TUCTUIUISLAS,
xpomartorpadus), TPOBEIACHHE OYUCTKU IMOBapeHHON conu. Habmogenue wu
ONMCAHUE ONBITOB, WTIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MACCHI.

Ba:kHeiinmue npeacTaBuTe/ i HEOPraHNYECKUX BellECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocraB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00EM Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA T10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B MpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTtBo. HaxoxaeHue kuciopona B
npupoze, puzndeckre U XMMUUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. IIpuMeHeHue kuciopona.
Cnioco0sbI moTyueHHs: KUCIopoa B 1abOpaTopuu U MpoMbliieHHOCTU. [ToHsITHE O
katanuzatope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
MoauduKkamms Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE IS YKUBBIX OPTaHIU3MOB.
Paspymenne 030HOBOTO CI10s1.

TennoBolt 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn —snemenT u npoctoe BeuectBo. Haxoxnenue Bogopoaa B npupoe,
bu3nYecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moydeHus. [lonsitue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILJIMBA.

Bona. ®dusnueckue cBoumcTBa BOAbl. Boma kak pactBoputesnb. PacTBOphI.
HaceolllieHHble M HEHACBIIIEHHbIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIECTB.
CriocoObl BhIpaXKeHHSI KOHIIGHTPAIIMU PAaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MPUPOAE U B KHU3HU
YyeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHsiTne 00 ocHOBaHmsx. IloHsTHe 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrone. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAlIbHbBIE
Ha3BaHHs OKCHIOB. DU3NUECKUE U XAPAKTEPHBIE XUMUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4deHne OKCUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJIECPIKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanumsa kucior. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3amMOEICTBHE ¢ METAJlJIaMHU, C OKCUJaMU METaJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonyuenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIE Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBI mojyudeHusi. HepacTBoprMble OCHOBaHUSI, MX
CBOMCTBa (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMDOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMK) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIATypa cojier. TpuBHanbHbIe Ha3BaHUs coier. OU3NYECKUE U XapAKTEPHBIE
XMMHUYECKUE CBOMCTBA HA MPUMEPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE N3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/Ie/IEHUE COAep KaHusI KUCIOpOoa B BO3AYXE;

MOJIy4eHHe, COOMpaHne, paclio3HABaHNUE U U3YUYEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHKUE UX CBOMCTB;

MoJiy4eHue, coOupaHue, pacrno3HaBaHWE W W3YUYEHHUE CBOWCTB BOJOpPOJA
(ropenue);

B3aMMOJICHCTBHE BoAoposa ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEN
PacTBOPEHHOI'O BEILIECTBA;

B3aMMO/ICHCTBHUE BOJBI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3JIMUYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

peuieHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jnemeHTOB /[I. U. MenaesieeBa

Crpoenne aTroMoB. XuMH4ecKast CBsI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIAacCU(PHUKAIMU XUMUYECKHUX dieMeHTOB. IloHsitue o
rpynmnax (ceMencTBax) CXOJIHBIX 3JIEMEHTOB: ILIEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHax, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

[Iepnognuecknii 3akoH. OTKpbITHE [Ilepnoanueckoro 3akoHa. [lepuoanueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JuIMHHONepuoaHas Qopmbl Tabmuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemeHToB /. 1. MenneneeBa». [lepuoasl v rpynnsl (A- u b-rpymrbl).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronbl. PagnoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYPALMU U AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atomMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U rpynisl 3jaeMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepuoanueckoii cucremsl /. 1. Menaeneena:
pacupenesieHre 3JIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSM, IIOAYPOBHSIM H
opouransim. Gusnuecknii cmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IIEPHOJAX U



rpymnmnax. XapakTepUCTHKAa XWMHUYECKOIO 3JEMEHTa I0 €ro MOJOXKEHHUIO B
Ilepnognueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB — y4yeHbId U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIpHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DNeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BemlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeuiecTBa. THUITBI KpUCTAIIINYECKUX PEIIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeenaeHre CTeneHe OKUCICHUS aTOMOB B OMHAPHBIX
coeqMHEHUAX.  OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciurenn M BoccTaHoBHUTENU. CoCTaBlIeHHE
YPaBHEHUH MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI U pACCTaHOBKA
B HUX KO3((ULHEHTOB METOJA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAILJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOpMYIT;

NPOBEICHHE  ONBITOB, WUIIOCTPUPYIOMIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3YYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHalu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBIECHUA NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUIAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUUYECKUH 3apsi,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XMMUUYECKHUE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIbI.



9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriayOieHue 3HaAaHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue atomoB. CBOMCTBa aTOMOB XUMUYECKHUX 3JIEMEHTOB, UX KOJIMUECTBEHHBIE
M KAYeCTBEHHBIC XapaKTEPUCTUKU (PaguycC, 3JIEKTPOOTPUIIATENIHLHOCTh, SHEPTrUs
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiell aTOMOB
Majbix nepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOUTae aTOMOB
OonpmMX mepuooB. llepuoguyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB B CBETE
MPEJCTABICHU O CTpoeHMH aroma. C(CTENneHb OKUCICHUS W BaJCHTHOCTD.
[IpencraBienune 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBSA3U: HOHHAs, KOBAJICHTHAs (HEMOJIsIpHAs,
nojisipHasi); OOMEHHBIM W JOHOPHO-AKIENTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexMmolieKyJsipHble B3aUMOICHCTBUSL (BOJAOPO/HAsS CBS3b, CUJIbl BaH-aep-
Baannca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
TUNA KPUCTAJUIMYECKON PEIETKU U BUAA XUMHUYECKOU CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukaiuys XuMUYECKUX pEaKuid MO pa3IMuHbIM TpHU3HAKaM (110 YHCIY U
COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIIECTB, MO TemIoBoMy A3ddekty, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYacCTHUIO KaTalu3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyrolux BEIIEeCTB).

DNeMEeHThl XUMUYECKOW TEPMOANHAMUKN. JHEPreTUKA XUMHUUECKUX PEAKIUN.
TernmoBoit 3PHEeKT XUMHUYECKON peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXMMHUYECKHUE ypaBHEHUA. 3aKOH l'ecca u ero cieactBusa. BeluuciieHUs 1O
TEPMOXHUMHUYECKAM YPABHEHUSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEaKIMU. 3aKOH JEHCTBYIOIIUX Macc.
@akTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peaklnu. DHEpPrusi aKkTUBAIUU.
[Tonsitue o katanuze. epmenTbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XAMHUYECKOTO paBHOBeCHUs. MDAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHYECKOTO
paBHOBecus. [IporHo3mpoBaHue  BO3MOXKHOCTH  IPOTEKAHUS  XUMHYECKHX
MpPEBPAICHU B PA3JIMYHbIX YCIOBUSAX HA OCHOBE MPENICTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTETBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKuCINTENBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENU. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIB30BAaHUEM METO/a SJIEKTPOHHOTO OajaHca.

DNEeKTpOIUTHYECKasl JUCCOoLUalusl. XHUMHYECKUE pEeaKIMd B pPacTBOpax.
Teopus 3JIEKTPONUTHYECKON Arcconranni. PacTBopeHne Kak (pU3NKO-XUMUYECKUN
nporecc. I[loHaTne o0 ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPOIUThl. KaTHOHbI, aHWOHBL. MeEXaHU3M AUCCOIMALMM BEILIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U clTa0bIe AIEKTPOIUThL. CTereHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanuu. VoHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAUMKATOPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonexkynspHeie, IOJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBOKCTBa
KHUCJIOT, OCHOBaHUM M COJieH B CBETE€ NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA WOHBL.

I'mppoim3 conen. IoHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
MOJICTIAMU KPUCTANIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U ammasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakiy OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PaTUMOCTh XUMUYECKUX PEAKIIUIA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLHALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJEHNUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJCICHHE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTHIopaHka U (eHondraienHa) ajs
ONPEAEIICHUS XapaKTepa Cpeabl B pACTBOPAX KUCIIOT, OCHOBAHUN U COJIEH;

MPOBEJCHUE  ONBITOB, WUIIOCTPUPYIONIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS);

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBID Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne HAKCOEPUMEHTANbHbIX 337ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE peakuun», «lmaponus conei», «DIEKTpOIUTAYECKAsS
JIACCOLALIHS.

HemeTaJsibl 1 MX cOeIMHEHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mast xapaktepucTtuka rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTaJylaMd, HEMeTalaMd, BOJOHW, Ienodyamu). Xiopooaopon. ConsHas
KHCJIOTa, XMMHUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHe. [lelicTBUE Xjopa u
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpUIbl U UX HaXOKJECHUE B
npupoze. [loHaTre o KuCI0poACOAEPKAIUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okuciieHusi. CTpoeHue u pu3NYeCKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKALIMKM KHUCIOpOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJaOpoAd, CTpoeHHE, (UUUYECKUE U
XUMHUUYECKUE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOWMCTBA). OKCHUIBI
Cepbl KAaK NPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTast KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJj1acca KUCIOT U cnenuduyeckne). Coau cepHON KUCIOTh. XUMUYECKUE PeakLnu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs CEpHOM KHUCIOTHI.
[TpencraBieHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NPOQECcCUsX.
[Ipumenenue cepHoOl KUCIOTHI U cyibdaToB. KauecTBeHHbIE peakiuy Ha CYIb(UT-
, cynbdun- u cynbdar-anuonsl. HaxoxaeHue cepsl U €€ COEIUHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOXK/IM, 3arPsI3HEHUE BO3TyXa), CIIOCOOBI €ro MpeAoTBPaIlCHUSI.

Oo6mast xapakrtepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIEC CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (pusnyeckue U XMMHUYECKHE CBOMCTBA
(B3aMMOJENCTBYE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). Kpyrosopor azora B
npupoge. AMMHAK, ero (U3MYECKHE M XUMHUYECKHME CBOWCTBa (OKUCIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHUE U MOJyuYeHHUE B 1a00paToOpuu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
(pa3noxkeHue M B3aUMOJEHUCTBHUE CO Ieo4amu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeuabl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHAas KHCIIOTa, €€ MOJTy4YeHHEe, PU3NIECKUE U XUMUYECKHE CBOMCTBA (0011IKe KaK
NPEICTaBUTENS KJacca KHUCIOT M creuu(puyeckue), MpuMeHeHne. XUMUYECKue
peaKkuuu, JeXanme B OCHOBE MOJYYEHUS a30THOM KHUCIJIOTHI B MPOMBIIICHHOCTH.



Hutpatel n HuTpuThl. KauecTBeHHBIE PEaKIMM HA HUTPAT- U HUTPUT-AHUOHBI.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHsie Moaudukanuu Gocdopa (6emnbiif 1 KpacHbIi docdop),
bu3nUecKue 1 XUuMHUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOMl kucioTamu). OKCHIbI
docdopa (I, V), dochopras kucnora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
noinyyenue. KauectBeHHas peakuuss Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (111, V).

[ToHsiTHE O MUHEPAJIBHBIX YA00peHUsIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
yno0peHusi. XMMHUYECKOE 3arps3HEHNE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

Oo6mast xapaktepuctuka sneMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeHiCTBME C METa/llaMi, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoit kucnoramu). [lonsitue 06 amcopOuuu. KpyroBopot yrieposa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3nuecKrue U XUMUUECKHE CBOMCTBA, JICMUCTBUE HA KUBBIC
OpPTraHU3MBl, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux pu3ndeckue
U XMUMHUYECKHE CBOMCTBA, TOJNy4eHHe ©  mnpuMeHeHue. KapOoHartsl,
rUApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHavabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yTJIepoJia: yIriIeBOAOpOAbl (METaH, dTaH, dTUJICH, alleTHJICH), dTAaHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTIAEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHl UX NEPEpabOTKU, UX POJb B OBITY U MPOMBILIICHHOCTH.
[TonsiTHe O OMONOTHYECKH Ba)KHBIX OPTaHMYECKHX BEIIECTBaX — JKMpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EIMHCTBO OpraHWYecKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmdeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YIJIEPOJOM, TaIOTeHAaMH), MOTyYeHHe W TMPUMEHEHHE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CUJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTRA, TTOJIyYCHUE U TPUMEHEHNE B OBITY
¥ TIPOMBINIICHHOCTH. BaskHelmme cTpouTenbHble MaTepuaibl: KepaMHuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobOrmembr 06e30macHOrO0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.



bop. Ocobennoctu crpoerus atoma. OO1IHe mpeacTaBaeHus 0 PU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucmora.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIMIMX (U3UUYECKUE M XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCJIOTHI;

MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMU- U UOAUA-UOHBI U
HaO0JI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHUE C 00pa3liaMu CEpbI U €€ IPUPOIHBIX COETUHEHMUI;

HaOJIO/IeHWe  Tporiecca  OOyIVIMBaHUA — caxapa  I[OJ  JIEUCTBUEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4YEeHHE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYeCTBEHHBIX PEAKIIUi Ha CYIb(UI-, CyIbGUT- U CyIbhaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OpEHHI;

nojiyueHue, coOupaHHe, paclno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3yYECHHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHNE KAUE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK aiamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyueHue, codrpaHue, pacro3HaBaHUE M M3YyUYEHHE CBOWCTB YTJIEKUCIOTO
rasa;

MPOBEICHHE KauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- M CUJIMKAT-UOHBI W
U3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHMUS;

M3Yy4YEHHUE B3aUMHBIX MPEBPAILEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMy MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON ITPOMBIIIJIEHHOCTH;

pelIeHne SKCepUMEHTANBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUSD).

MeTaJibl U MX COeIMHEHUS

Oo1ue cBoiicTBa MeTamioB. O0IIas XapakTePUCTUKA XUMHUECKUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0XKeHuA B [lepuonnueckoi cucteMe XMMUYECKUX
sanemeHToB [[. M. MeHneneeBa u crtpoeHust aroMoB. Meramuibl A- U b-rpynm.



CrtpoeHue NMpOCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas perieTka (MpUMUTHBHAS KyOndecKkas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAS KyOunueckas, reKcaroHajibHast
IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsokeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOTy4YeHUs METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyty4eHusi MetasuioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI
ux oT Kopposuu. CraBsl (CTanb, YyTyH, AIOpAIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHAYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKHE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTyUYeHHE.
OKcuibl ¥ TUIPOKCUABI HATpUA U Kaius. [[puMeHeHrne menoYyHbIX METAIIOB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METAUIbI MarHMii M KalblMA: IIOJIOXKECHHE B
[Tepunoanueckoiut cucreMe xumuueckux 3yemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHere coeIuHeHNs Kaablusl U Maruus (OKCUJl, TUAPOKCHUJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJrOMUHHUIA: TIoJIokeHue B [lepuonndeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
amomMunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYII):
nonoxkenue B llepuommnueckon cucreme Xumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIPOBajiay AJIEKTPOHA Ha
puMepe CTPOEHHUsI aTOMOB Xpoma, MeJiu, cepeOpa. BajeHTHBIE COCTOSTHUST aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[IepBOHauUabHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCUHEHUSIX.

Mens u cepebpo: CTpoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUST O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOAEHCTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHus 00 aMMHUAYHBIX KOMIUIEKCAxX cepedpa u
Meau. KauecTBeHHBIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{MHK: CTpoeHuEe aTOMa, CTENEHb OKUCIECHUS. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI IMHKA.

Kenezo: cTpoeHHne aTtoma, CTENEHH OKHCIIeHHd. HaxoxlneHue B mpupoze.
duznyeckre 1 XMMUYECKHUE CBOICTBA JKeJe3a, IPUMEHEHHE. bruonornyeckas posb
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostyyeHue. KauecTBeHHbIE peakIuu Ha KaTUOHBI xkene3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJICTBO uyryHa W CTaju.
DKoJIOTHYeCcKHe MpoOJIEMBI, CBI3aHHBIE C METAJTYPTHYECKUMH MPOU3BOJCTBAMHU.

DKCIEPUMEHTAIBHOE NU3YUYEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOJICMCTBUS METAJIIOB C BOJIOW, C PACTBOPAMM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB BJIEKTPOIM3a pacTBopoB xyopuaa meau (ll) m wnonuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJIPOKCUAOB — ¢ okcuaoM yrieposa (1V) u kucnoramu;

M3YUYCHHUE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAJIBIIUS, )KECTKOW BO/IBI;

M3YUYCHHE MPOILIECCOB IMOJIYyYECHHUS] TUAPOKCUIOB JKejie3a, UX XUMHUUYECKUX
CBOJCTB;

M3Yy4YEHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U ONMMCAaHUE OKpAaIlMBAHUS IJIAMEHU MOHAMM HATpUs, Kajaus U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (1) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATIBLHBIX 3a/1ad Mo TeMe «Baxueliie MeTamibl U UxX
COECTUHEHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKA. BaxHeumue
BEILIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe UCIoNb30BaHUE
BEILIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolnb mpu XUMUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBbie Mmatepuansl 1 TeXHOJIOTHH. [[pUHINIBI «3€TIE€HOU XUMUW.



OCHOBBI HKOJIOTMYECKON TpPaMOTHOCTH. XHMHUS U 3I0pOBbE. 3HAUYEHUE
W3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (QyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [lorsTre o 3m10poBoM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaIoleh cpebl. IKOJIOTUYECKUE MPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEPO/IA, a30Ta, CEPBI, TSKEIbIX MeTauioB. [ToHsTHE
o [IIK. Ponp XMy B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEpUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHualbl),
ONpENEJICHNE KHUCIOTHOCTM TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpoliecca
o0pa30BaHUs KUCJIOTHOTO JO0XKS, U3yYEHHE €r0 BO3ACHCTBUS HA MaTEPHAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Teprognueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX IJIEMEHTOB U UX COCIMHEHUH B MEpUOJaX U Tpymax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapbl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX pPEAKIUMHA 1O pa3IMyHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU TNPOTEKAHUSI XUMHUYECKUX TMpPEBpalleHU B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMHUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maposms coseii. Peakunu okuciaeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AIEKTPOJIMTUYECKOM  JUCCOIMAIMU U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mexcnpeomemmnoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIECC), HAYUHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCUUKAIMs, MEPUOIUIHOCTD,
HaOJII0JICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pEIIETKa, SJIEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, HOH, HYKJIU/,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTh, alb(da-, OeTa- W raMMma-u3JIy4dcHHE,
AIIEKTPUICCKUI 3apsij, IPOBOJIHUKH, TIOTYIIPOBOIHUKH, TUIICKTPUKHU, COJTHCIHBIN
CIIEKTp, pa3jioKeHue 0eoro CBeTa B CIEeKTP.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIIECTB,
MUHEpaJIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JCMEHThI, IHTATEIbHbIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIBbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.

KoHTposibHbIE M TMATHOCTHYECKHE PAadOThI:

8 wiacc: 1) craproBas nuarHoctuka, 2) Bxoanas koHTposbHas pabora, 3)
KontponeHas pabora mo Tteme "BemectBa u xumudeckue peaxkuuu", 4)
KontponrsHas padora mo teme "Bo3nyx. Kucnopon. Okcuawl", 5) KontponbHas
pabota o TeMam «Bogopon. [lonarue o kuciorax u coysax», «Boaa. PacTBopsi.
[TonsiTue 06 ocHOBaHUAX», « OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI», 6)
[IpomexxyTounas arrectanus: Bcepoccutickas mpoBepounas pabota / KomruiekcHas
KOHTpOJIbHAs paboTa

9 kiacc: 1) Bxonnas koHTpoJdibHas paboTa, 2) KoHnTposbHas paboTa 1mo teme
"BemectBo u xumuueckas peakuus', 3) KontpoabsHas padora no reme «HemeTamisl
U UX coeuHEeHUs», 4) KonTponpHas pabota o Teme « MeTasibl U UX COeTMHEHUSD,
5) [Ilpomexyrounas arrtectanusi. KomriiekcHass KOHTpoJibHas paborta, 6)
MonuTopunronas padorta o cranaaptuzupoBanHbiM KM, 7) MonuTopuHroBas
pabora o crannaptuzupoBanibiMm KUM



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHMS ITPOTPAMMEBI TT0 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHS IPOTPAaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH M
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTUA U  COLMATU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTE€UYECTBEHHOMY KYJIbTYpPHOMY,
HAyYHOMY U UCTOPUYECKOMY HACIIC/IUI0, TOHUMAaHNUE 3HAUEHUSI XUMUUECKON HayKH
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIEeCTBa, B Pa3BUTHUU SKOHOMUKH Poccun
Y CBOETO PETHOHA;

2) rpasKaaHCKOr0 BOCIIUTAHUSA:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHWN B KOJUIEKTHUBE, MPOSIBJICHUEC KOMMYHUKATUBHOW KyJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBAPUIICH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C Y4YETOM OCO3HAHMS TOCIIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSsI HEHHOCTH HAYYHOT O MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

OCO3HAHUE [IEHHOCTH HAYYHOTO MO3HAHUS I PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMHUSD» B
CUCTEME Hay4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBbI,
B3aUMOCBSI3SIX YEJIOBEKA C MPUPOJHON U TEXHOJOTHYECKOMN Cpelon;

MO3HABaTElIbHAsI MOTHBAlUg W WHTEpPEC K OOY4YeHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEIOBATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4eHHS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBuiI OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEILIECTBAMU B YYEOHBIX M )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(GopMHUpOBaHNE LIEHHOCTHOI'O OTHOILUEHUS K TPYJOBOM JAEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATENBCKOMN NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MIPUPOJE KaK UICTOYHUKY KU3HH Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKpYaloIlel Cpe/ibl; 0CO3HAHUE I100aTBHOT0 XapaKTepa IKOJIOTMYECKUX TPoOIeM
U IIyTeW UX peleHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, TIOJyYaeMble IPU U3yYEHUN
XUMUH, JUIsl PELICHHs 3aad, CBA3AHHBIX C OKpYXArolled Cpenoi; aKTHBHOE
HENPUATHE JEUCTBUN, MPUHOCSIIUX BPEd OKPYXKAIOLIECH CPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENss B YCIOBHUSIX B3aMMOCBSI3U MHPUPOJHOM,
TEXHOJIOTUYECKOW M COLHAIIBHOW Cpell; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl 00YYaroMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUTMHAPHBIX (MEXKMIPEIMETHBIX ) TIOHATUN, OTPaKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M TMpolecc IO3HaHUs (BEIIECTBO, CBOWMCTBO,
SHeprusi, sSBJIICHUE, HAy4YHBIH ()aKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YEOHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJATUBHBIMH),  B@KHBIMU  JUIi  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COAEpX)aHUs Yy4eOHOTro mpenmera, (HOpMHpPOBAHHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHUEMBl JIOTUYECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHHWK: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIIECTBCHHBIE
MIPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMH MOHSATHSIMH); aHAJIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBAaHUA IS KIacCUDHUKAIMK U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIINil; YCTaHABIINBATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU N3YUEHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JeAYKTUBHBIC, TI0 aHAJIOTHH ); peIaraTb KPUTEPUN
1 BBISBIISITH OOIIHE 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B U3yUaeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATh B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METANPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yEeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas (opMmylia M YypaBHEHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYaeMble XHMHYCCKHE BEIIECTBA U
XUMUYECKUEC PEAKITUN.

ba3oBble wucciaegoBareJbCkHe AeHCTBHA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB W SBJICHWM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA
MMO3HAHUSA M CAMOCTOSITSIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMymupoBaTh MpodJieMy, ONMPENeNsATh IMeNb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO I OOBSICHUTEIBHYIO THIIOTE3Y
U OCYIICCTBISITH €€ TPOBEPKY; YMECHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
1apaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHNUS M BBIBOJABI MO PE3yjbTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABJISITH OTYET O MPOJIeIAaHHON padoTe;

Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HayIHO-

MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHAMM3UPOBaTh HHPOPMAIIHIO U KPUTHYECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIICHUs y4eOHOW 3aJayd; yMEHHS NPUMEHSTh
pas3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpochl IpPU TIOUCKE U OTOOpE
uHpoOpMalluy, HEOOXOIMMOU MJis BBINOJHEHHUS YUYEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIC TEXHOJOTHH M PAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUArpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA PaldOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MPEACTABIATh IMOJYUYCHHBIC PE3yJIbTaThl MO3HABATEIBLHOM JIESITEILHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAINCH
pE3yIbTAaTOB BBIMIOJIHEHUSI XUMHUYECKOTO OKCIEpUMEHTa (MCCIeI0BaTeNbCKON
71a00paTOPHOM MM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJI€ IUAIoTa U
(1K) TUCKyCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeéMOM TeM€e M BBICKA3bIBaTh UJIEH,
dbopMyJIMPOBATh CBOM MPEJJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) yMeHus1 y4eOHOTO COTPYAHMYECTBA (TPyIIOBasi KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJIb, PACHpENesaTh 3aJaud MEXIy
YJICHAMH TPYIIbI, BBIIOJHATh CBOIO YacThb pPaOOThI, KOOPAWHUPOBATH CBOH
JEUCTBUS C JACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONMPEACIATH KPUTCPHH IIO
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME TPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMUA y‘-Ie6HBIMI/I PEryJIATUBHBIMUA I[GﬁCTBHHMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3all, CAaMOKOHTPOJII, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHs peliath yuyeOHble M MCCIEA0BATENbCKUE 33/aYd: CAMOCTOSITENBHO
BBIOMpaTh CHOCO0 perieHus yuyeOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PabOTy MpH PELICHUU Y4eOHON nin
UCCIIEIOBATENbCKOM 3a1a4; HA OCHOBE MOJyUEHHBIX PE3yIbTaTOB (JOPMYINPOBATH
00OOIIECHUs] W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBaTh pE3yJbTaThl: COOTHOCHUTHh CBOM JCHCTBUS C IUIAHUPYEMBIMH
pe3ysbTaTaMy, OCYIIECTBIISATh CAaMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yAbTaTBl OCBOSHHUS MPOTPAMMBI TI0O XHMHHA OCHOBHOTO
oO1iero oOpa3oBaHUsl Ha YIUIyOJEHHOM YPOBHE MMEIOT OOIEe COJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3yIbTaTaMu 0a30BOTr0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIUIYOJICHHOE U3YYCHUE KaK B PaMKax OTJIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHAUBUAYAIbHBIX 00pa30oBaTeIbHBIX
TPAeKTOPUIA, B TOM UYHUCJI€ UCTOJIB3Yysl CETEBOE B3aUMOJIeUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluy MpOorpaMMbl YIUIyOJIEHHOrO YPOBHS oOOydarouiuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTEepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHATUN U
METOJIOB, PEIIaTh 33/1a4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yJbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHKCS HAyYHBIX
3HaHUM, yMEHUN U CIIOCOOOB IEUCTBUM, CrIEU(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«XuMHD»; OCHOBBI HAyYHOTO MBINIICHUS;, BHABI JCATCIBHOCTH IO TIOJYYCHHIO
HOBOTO 3HAHUS, €ro WHTEPHpEeTaluu, MNpeoOpa3oBaHUI0 W TPUMEHECHUIO B
pa3sNUYHBIX YYEOHBIX U peaJbHBIX JKU3HEHHBIX YCJIOBHUSX; O0O0ECIeUnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYyYEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHu.

K xoniy oOyuenus 6 &8 kaacce y oOyuwaromerocs OyayT chopMupoBaHb
CJICYOIIHE MPEAMETHBIC PE3yJIbTaThl U3YUCHUS XUMUN Ha YTTyOJICHHBIM YPOBHE:!

PacKphIBaTh CMBICJI OCHOBHBIX XMMHYECKHUX IIOHSTHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, aJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs MU MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIpHBIN 00BEM, OTHOCHUTEITbHAS TJIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
colib, amMOTEepHBIN OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas PpEeaKIlus,
KJIaccuUKaIs pPeakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTCPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHAas KOBAJICHTHAS CBS3b,
VWOHHasi CBf3b, HOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BELIECTBA
(mponieHTHAs KOHILIEHTpAIMsl) B pacTBOpE, MOJISIpHAs KOHIICHTpAllMs BEIeCTBa B
pacTBope; 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUS MIPU ONMCAHUU BELIECTB U UX MPEBPALLICHHUII;

UCITOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBIeHUs (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIIEHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIIECTB K OINPECICHHOMY KJIACCy COeMHEHUH 1o hopMysiaM, BUIbl XUMUYECKON
CBSI3U (KOBaJICHTHOW M MOHHOM ) B HEOPTraHUYECKUX COCIUHCHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3axona [[. M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHa ABOTaJIpO U €ro CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METO/AX
MO3HAHUS, B TOM YHUCJIE DJKCIEPUMEHTAIbHBIX M TEOPETUUYECKUX METOAaxX
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIINA;

JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJIMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJjoxeHus B [lepronnueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabnuHyto ¢hopmy [leprnonnueckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-Tpynmna)» u
«moboyHas noarpymmna (b-rpynmna)», «Maibie nepuoabl» U «00JbIINE EPUOIDY;

COOTHOCUTh 000O3HAuU€HHUsA, KOTOpble MMeloTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX 3JIEMEHTOB (COCTaB U 3apsll
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U paclpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b TMOJOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB;

KJIacCU(UIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBy YYaCTBYIOIMX B PEAKIMU BEIIECTB, 1O
TerioBoMy 3 PexTy);

XapaKTePU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJAOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCJIOT, OCHOBAaHHUM U COJEH, TCHETUYECKYIO CBSI3b MEXIYy HHUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHEHHHA COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/a, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJB30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (HopMyJie COCAMHCHHS, HaXOIUTh
MIPOCTEHIITY 0 (POPMYITy BEIIECTBA TI0O MAaCCOBBIM HJIM MOJBHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBAa B PACTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKOMN peaKInu;

MPUMEHSATh OCHOBHBIE OIECPAIlUU MBICITUTEIHLHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAY4YHbIE METOJIbI TO3HAHUS — HAOIOJIeHHue, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pPEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4eOHOTO CO/IepKaHMUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
yYpaBHEHUSI TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

yCTaHABJIMBATh CBS3U MEXKIYy peabHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOSIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB,;

COOJTI0IaTh TpaBuIia 6€30macHO PabOThI B JIAOOPATOPHUH MPU HCTIOTB30BAHUH
XUMHUYECKOH MTOCY Il 1 000PYTOBaHMS, a TAK)KE IMPaBHJIa OOPAIICHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIMSIMH BBITIOJIHEHUS JIA0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO TOJYYEHHI0 M COOMpPAaHMIO Ta3000pa3HbIX BEIECTB
(BolopoJia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COSTUHEHU;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHM  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOIIEH YMEHHS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIB3YEMBIMU B
MTOBCEHEBHOM KU3HM, a TaK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpEKEHUST
3JI0POBbBSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOywaromerocs OyayT chopMupoBaHb
CJICTYOIINE MPEAMETHBIC PE3yJIbTAThl U3YUCHUS XUMUHW Ha YTIyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHWOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklys, TEIIoBOM 3((EKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHE, OJJIEKTPOJIM3, aJJIOTPONUs, aM(pOTEPHOCTb,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJIEKYIISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIeHTPUPOBAHHAs KyOuyeckas,
reKcaroHaJibHasi IJIOTHOYNAaKOBaHHAasA), KOPPO3US METAJIOB, CIUIABBL, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYeCKUX ocHOB xumun; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUH U IPUMEHSITh
9T MOHSTHS IPY ONUCAHUU BEUIECTB U UX MPEBPAILCHHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBJIeHUs (DOPMYJI BELIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUSAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHAbl XHMHUYECKOW CBS3H (KOBAaJCHTHOM,
VWOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCOUHEHUSX, 3aps] HOHa IO
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommyeckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBAThH €r0 MOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy [leprnoauueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: Pa3nyaTh MOHATUS «A-Tpynna» U «b-rpynmnay, «Maisie
NEPUOJIB) U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJOXKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIICTISAITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U HX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPUOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



pacKpbIBaTh CMBICT TEOPUH SIEKTPOIUTHUECKON Auccolanun, 3akona ['ecca
U €ro CJeICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEpPHOCTEH H3MEHEHUS
CKOPOCTH XHMHYECKOM pEaKIiy, HampaBlICHUs CMEIICHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHUE PEakiuu (M0 YHCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, 11O
TEIUIOBOMY 3(QeKTy, MO arperaTHoMy COCTOSIHHIO PEareHTOB, MO H3MEHEHUIO
CTENIEHEH OKMUCIEHUS XMMHUYECKHUX JJIEMEHTOB, MO0 OOpaTUMOCTH, IO YYAaCTHIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHMUYECKHUX COCIMHEHM, MOATBEPXKIas ATO OMHUCaHWE
IpUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peaKLnii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0Ye
Y COJICH; MOJIHBIE U COKpPAIIEHHBIC YPAaBHEHUS peaKInii MIOHHOTO OOMEHA; peaKIn,
MOJITBEPXKIAIONINX CYIIECTBOBAaHHE TEHETHMYECKON CBSI3M MEXIy BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB TUAPOJIM3a COJEH  MOCPENCTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM PEaKIIMi, CYyITHOCTh
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMid  MOCPEACTBOM  COCTaBICHUS
AJIEKTPOHHOTO OajlaHCca dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPEeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBAThH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MarHUM, KaJablIUN, ATFOMUHUMH, XKeJIe30, ME/lb, IIUHK, CepeOdpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PacTBOPOB
(aMMuaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), ceprucras, cepnas,
a3oTHas, ¢dochopHas, yroipHasi, KpEMHUEBAs KUCIOTHI, OKCUIBI M THIPOKCHIIBI
metauioB |A—l1A-rpynmn, anromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHSITh COCTaB, OTACIbHBIC CIIOCOOBI TMOJYYCHHUS U CBOMCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIIUE KUCIOTHI XJIOpa, a30THCTasA, OOpHas, YKCycHas
KHUCIIOTBI U UX coyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4yaeMbIX BEUIECTB B MPUPOIHBIX MPOIEccax,
BIIUSTHUC HA KUBBIE OPTaHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BAaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MyTEM COAEpPKALIUECs B BOJHBIX PacTBOpPAX



WOHBL: XJIOpUA-, OpoMua-, UoAua-, cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BELIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUI B Pa3TUIHBIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMUYECKOW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
npocTeinyo popMyily BelecTBa Mo MacCOBBIM MIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSAM XHMHYECKUX PEAKIMK ¢ YIYETOM HEIOCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA MPOAYKTa, 3HAYCHHS TEIJIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6€30macHoi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMUYECKOH MOCY Il 1 000PYI0BaHMSI, a TAK)KE MPaBUJIa 0OpAIlEHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIUSIMH BBITIOJHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO TMOJYYEHHIO M COOMpPAHMIO Tra3000pa3HbIX BEILECTB
(aMMuaka M yrieKHCIIOTo ra3a) U PelIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1ay 110 TeMaM
Kypca, TPEICTaBIsATh pe3yibTaThl dOKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JTIOKa3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlH MBICIUTEIHPHOW IEATEIHHOCTH (aHAMHU3 H
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YUYEHUU CBOMCTB BEILECTB U XUMUYECKUX PEAKIIUM,
BJIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HAHMS (HAOJI0/ICHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMEHSIThL  MpaBuia  Oe3omacHOro  oOpalieHuss C  BeElIeCTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, IPABHJIA ITOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPY’KAIOIIEW TMPUPOTHON Cpenpl, MOHWUMAaTh Bpend (OMacHOCTH)
BO3JICCTBHSI HA JKMBBIC OPTaHU3MBI OINPEICICHHBIX BEIIECCTB, IMOSACHITH Ha
pUMeEpax CIOCOObl YMEHBIIICHUS W MPEAOTBPANICHUS UX BPEAHOTO BO3JACHCTBUS,
3HAUYEHHUE KUPOB, OCIKOB, YIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

WCITIOJIB30BaTh TOJIYYCHHBIC MpEACTaBieHUs O cepax mpodeccrnoHaIbHOM
NeSATEeTLHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAllMd M 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak



PO HIIBHOTO TIPeIMeTa PU MPOJOJIKEHUN 00YUEHHUS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus;

y4acCTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCIICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEICHUS YUYEOHBIX HCCIIEIOBAHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) NOMOTHUTEILHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 11 1 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 28 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 39
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Boznyx. Ilonsarue o razax. 19 1 1 bubmmnoreka HOK
' Kucnopon. Okcuzst https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 0 1
KHUCJIOTaxX U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 18 0 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OcHOBHBIE KJIACCHI 17 1 1 but6mmorekxa [IOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 62

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema 18 bubnunorexa LIOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKAS CBA3b. Bu6 LIOK
HOJINOTEKA
2 - 17
3 OxucurebHo https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
Wroro mo paszneny 35
PesepBHOE Bpems 0 bubnnorexa [IOK
p p https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Pa3zneua 1. BemecTBOo M XUMHMUYECKasi peaKkus
[ToBTOpenue u yrirybiaeHue 3HaHHHA O Bbu6moteka [JOK
11 10 1
BEIIIECTBE https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 bubnnorexa [JOK
' XMMHYECKUX PEaKIIuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 15 1 9 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Wroro mo paszneny 39
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 9 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 11 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 13 1 bubmmorexa LIOK
' PyITHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 14 1 2 bubmorexa [TOK
' . by ’ poa https://m.edsoo.ru/7f41a636
KpeMHUH, ux coequHerus. bop
Hroro no pazneny 47



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

bub6nmoreka [IOK
A i
3 Obmpme CBOHCTEA METAIIOB o https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 2 2
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 3 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 32
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
41 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA. 5 bubnnorexa [JOK
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Uroro no pazneny 5
Pa3znen 5. O0001menne 3HaHmii
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUIA 1 9 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeioB KypcoB 8—9 kiaccoB https://m.edso00.ru/7f41a636
Hroro no pazneny 11
PezepBHoOe Bpemst 2 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

w/n Tema ypoka

Xumust — BaykHast 00J1aCTh €CTECTBO3HAHUS U IPAKTUUYECKON
1 NesATeIbHOCTH YenoBeka. [Ipeamer xumun. Poip XumMuu B KU3HA
4yesioBeKa. BBOJHBIN HHCTPYKTAXK MO TEXHUKE O€30MaCHOCTH

KoaunuecTBO 4acosB

Bcero

KonTpoas Ilpakrtu-
-Hble yecKkHne
padoThI padoThI

Hara nmo
IUIAHY

dara nmo
dakry

KpaTKI/Ie CBCACHUA 00 HCTOPHUH BOSHUKHOBCHUSA U PASBUTUA XUMHHU.
XUMHS B CUCTEME HayK

Tena u Bemecrsa. dusnueckre 1 XMMUYECKHUE CBOMCTBA BEILIECTB.
ArperatHble cocTosiHUS BelecTB. XJ: M3yueHue u onucanue
(¢u3n4ecKux cBOMCTB 00pa31i0B HEOPraHMUECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB

dusnueckue u xuMuieckue spienus. XO: Habmonenne puzndaeckux
(nnaBiieHUE BOCKA, TasHUE JIbJ1a, pAaCTUPAHUE caxapa B CTYIIKe, KUIICHHE

4 1 KOHJICHCAIUS BO/IbI) U XMMHUUYECKUX (TOPEHHUE CBEYH, MPOKATUBaHHUE
MEIHON IIPOBOJIOKH, B3aUMOAEUCTBHE COJIbI MIIU MEJIA C COJISTHOM
KHCIIOTOM) SIBJICHUIN

[ToHSTHE O TEOPETUUYECKUX U IMITUPUUISCKUX METOJIaX IO3HAHUS B
€CTeCTBEHHBIX HayKaX. [IpencraBienust 0 HaydHOM MO3HAHUH Ha

5 SMITUPUYECKOM YpOBHE: HAOJIO/IEHNE, U3MEPEHUE, SKCTICPUMEHT,
MOJIETTUPOBaHUE, BbIYUCIIEHUE. SI3bIK XUMHH. VICTOUHUKH XUMHUECKON
nH(pOpMaLINH.

[IpencraBienust 0 HAayYHOM MTO3HAHUU HA TEOPETUUYECKOM YpPOBHE:
HayuHble (pakThl, Mpobdiema, TunoTe3a, Teopus, 3akoH. [lonsTue o
MeToAax paboThl C XMMUYECKMMH BeriecTBamMu. O60pyaoBaHue
IIKOJIBLHOW XUMHUYecKko Jabopatopuu. [IpaBuia 6e3omacHOro
oOpallleHus C BelIeCTBaMU 1 Ja00OpaTOpHBIM 000pynoBaHueM. X3:
3HaKOMCTBO C XUMUYECKOM MOCY 10




[Ipaktuyeckas padora Ne 1 mo teme "IIpaBuiia paboThI B 1aOOPaTOPUU U

7 npuéMbl 0OpaleHust ¢ 1abopaTOpHBIM 000pyT0BaHUEeM" (MHCTPYKTAX IO 1
Th)
Hucrtele BewecTBa U cMecu. [Ipupoanbie cMecu: BO3ayX, IPUPOIAHBIN Ta3,

8 He(Th, IPUPOIHBIEC BOJIbI, TOPHBIEC MOPOABI U MUHEpasibl. [loHsTHE O 1
TOMOTEHHBIX U TeTEPOTCHHBIX CMECSIX
Crioco6s1 pa3aenenus cmeceid. Ounctka Beniects. X3: M3yuenne

9 CIOCO0O0B Pa3/ICIICHHs CMECei (C MOMOIIBI0 MarHuTa, GUIbTPOBAHHKE, 1
BBITIAPUBAHUE, JUCTUJUIALINS, XpoMarorpadus)

10 [Ipaktuueckas padota Ne 2 o Teme "Pa3znenenue cmeceit (Ha mpumepe 1
OYMCTKH TTOBapeHHOU conn)" (MHCTpyKTax 110 Th)

11 BemecTBa 1 XuMu4eckue peakiiuu. ATOMbI U MOJICKYJIbI 1

12 Xumuueckue 351eMeHThl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB 1

13 [IpocTeie U cinoxHbIE BeecTBa. MeTauibl U HEMETaJUIbI 1

14 BemiecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHwust. CtapToBast 1
JTMarHOCTHKA

15 Xumudeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB 1

16 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB 1

17 OnpeﬂenerIe BaJIEHTHOCTH 3JIEMEHTOB O (hopMysIaM OMHAPHBIX 1
COeTMHEHU I

18 Cocrasnenue ¢popMys1 OMHAPHBIX COSTUHEHHH 10 BAIEHTHOCTH 1
HIIEMEHTOB

19 OtHocuTenbHas aToMHasi Mmacca. OTHOCUTENIbHAS MOJIEKYJISIpHAsI Macca 1

20 MaccoBast 10JIsI XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH 1

21 Bxoanast kouTpospHas pabora 1

22 Brraucnenust MaccoBOM T07IM XUMHYECKOTO 3JIEMEHTa 10 hopMyIie 1
COCTMHEHUS

23 Haxoxnenue npocreiimeit opMyIibl BelecTBa 0 MacCOBBIM J0JSIM 1
AJIIEMEHTOB

o4 Brruncnenus npocTeiiiieii opMyIibl BEIECTBa IO MACCOBBIM JIOJISIM 1

9JICMCHTOB




KonuuectBo BemectBa. Monb. Mosnsipaas macca. X3: O3HaKOMIICHHE C

25 o0pa3iiaMu BeIeCTB KOJIMYECTBOM 1 MOIb .

26 B3auMocBs3b KOJIM4ECTBa, MacChl U YUCIA CTPYKTYPHBIX €AMHUI 1
BEIIIECTBA

27 PacueTsl 0 hopMyIaM XMMUYECKHX COEIUHEHHUH 1

28 MousipHasi Macca CMECH BEIIECTB 1

29 ModbHast 70151 XAMUYECKOTO AJIEMEeHTa B coeinHeHnn. Haxoxaenue 1
npocteiniel (opMyJibl BEIIECTBA 10 MOJIBHBIM J0JISIM JIEMEHTOB
XUMHUUECKHUE SBIICHHS. XUMHUECKas pEaKkys U e€ MPU3HaKu. Y CIOBUS
pOTeKaHUs XUMUYECKUX peakiuil. X3: HaOnronenue u onucanue

30 MIPU3HAKOB MPOTEKAHUS XUMUUECKUX PEaKIni (pa3iokeHue caxapa, 1
B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, MOIy4YeHUE U
pasznoxenue ruapokcua meau (1) mpu marpeBanuu, B3aumMoieiicTBIE
*kenesa ¢ pactBopom coau meau (11)

31 3akoH coxpaHeHus Macchl BemecTB. XO: Habmogenue u onvcanue 1
OTIBITOB, MJUTFOCTPUPYIOLINX 3aKOH COXPAaHEHHSI MAaCChI

32 ATOMHO-MOJIEKyIsIpHas Teopus. JKus3Hp u aestenbHOCTs M. B. 1
JlomonocoBa

33 XUMUYECKUE YPABHEHMSI 1

34 Tumnel XUMHYECKUX peakuil (COeMHEHUS, Pa3IoKEeHUs, 3aMEeIIeHNS, 1
oOMeHa)

35 Pac4€Tbl M0 XMMUUYECKUM ypaBHEHUSIM 1
Bbruncnenus no ypaBHeHUSIM XUMHUECKON PeaKkLMu: KOJIUYECTBa

36 BEIIECTBA, MACCHI 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe 1
peareHToB WU MPOTYKTOB peaKIuu
Brruncnenus no ypaBHeHUSIM XUMHUECKOW PEaKklIMu: KOJINYEeCTBA

37 BEIIECTBA, MACCHI TI0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe 1
peareHToB WU MPOJTYKTOB pEeaKIIuu

38 Oo6o06menue u CI/ICTGM?TI/IS&HI/IH 3HaHU 1o Teme "BemecTsa u 1
XUMHAYECKHE PEaKIInU

39 KonTposnpHas padota o Teme "BemiecTBa 1 XUMUYECKHE peakiinu' 1

40 [TpencraBnenus o razax. Bo3myx — cmech razo. CoctaB Bo3ayxa 1




41 3akoH ABorazpo. MomnsipHbIif 00bEM ra3oB 1

42 Brruncnenust 00bEMa, KOTHYECTBA BEIIECTBA T'a3a M0 U3BECTHOMY €0 1
KOJMYECTBY BEIIECTBA, 00bEMY

43 OTtHOcuUTeNbHAS MJIOTHOCTH ra30B 1

44 Omnpenenenue OTHOCHT(EJILHOIZ MoneKynvs{pHoﬁ Macchl ra3000pa3HOro 1
BEIIIECTBA 110 U3BECTHON OTHOCUTEIBHOM MIIOTHOCTH

45 Omnpenenenue OTHOCI/ITE?JIBHOfI MOHGKy.HjIpHOfI Macchl ra3000pa3Horo 1
BELIECTBA 110 U3BECTHOM OTHOCUTEIBHOMN MIIOTHOCTH

16 Brruucnenus 0}‘HOCPIT€JIBHOI71 MOJIEKYJISIPHOM MaccChl ra3a 1o U3BE€CTHOMN 1
OTHOCHUTEIIbHOH MJIOTHOCTH

47 OOBbEMHBIE OTHOILIEHUS Ta30B MTPH XUMHUUECKHUX PEaKIIHIX 1

48 Brruucienus 00bEMOB ra30oB 10 YPAaBHEHHIO XMMHUYECKOM peaKIuu 1
Kucnopon — anemeHt u npoctoe BemiectBo. Haxoxnenue kuciopoa B
npupoje, Gu3nIecKre 1 XUMHUECKUE CBOIMCTBA (peaKIuy TOPeHUs U

49 okucieHus). [Iporecchl OKUCIeHNS B )KUBOM npupoe. [I[puMeHneHne 1
Kuciaopoaa. XJ: HaOIIOIEHHE B3aUMO/ICHCTBHS BELIECTB C KHUCIOPOJIOM U
yCIIOBUI BO3HUKHOBEHHS U MTPEKPAILIEHUS] TOPEHUS

50 Oxcunpl. [Tonarue o KaTaj3arope. XD3: o3HaKOoMIIEHHE ¢ 00pa3amMu 1
OKCH/JIOB U OITMCAHHE X CBOHCTB

51 CriocoOblI osryueHust KUCIOPOAa B 1a00paToOpuu M MPOMBIIUIEHHOCTH. 1
X3: KOIMYEeCTBEHHOE ONPECTICHHE COIePKAHUS KUCIOPO/Ia B BO3IyXe

52 [IpakTuueckas padora Ne 3 o reme "llonyuenue, cobupanue, 1
pacrno3HaBaHKe U U3y4YeHHEe CBOMCTB kuciopoaa" (MHCTpykTax mo Th)

53 KpyroBopot kucioposaa B npupoe 1

54 O30H — ayu10TponHas MogUdUKaIMs Kuciaopoaa. O30HOBBIN CIIOM, ero 1
3Ha4YCHHUE JIJIS )KUBBIX OPraHU3MOB. Pa3pyliieHre 030HOBOTO CIIOs

55 TennoBoii 3¢ hekT XuMUIEeCKON peakiiu, TEPMOXUMHUECKUE YPaBHEHUS, 1
9K30- U SHAOTEPMUYECKHE PEAKLIUU

56 Tomnueo. Mcnonk3oBaHue yriisi 1 METaHa B KA4eCTBE TOTLINBA. 1

3arpsizHenue Bo3ayxa. [lonsTiue o napHukoBoM 3pdexre.




Brluncienus 1o ypaBHEHUSM XUMUYECKOW PEaKIMK: KOJIMYECTBA

57 BeIlleCTBa, 00bEMA, MAacChl IO H3BECTHOMY KOJIMYECTBY BEIECTBA, 1
00BEMY, Macce peareHTOB WIH MPOYKTOB PEaKIIUU

58 KonTponbHas pabota o Teme "Bozayx. Kucnopoa. Okcuubr" 1
Bonopon — anemMeHT u npocToe BemecTBo. HaxoxaeHune Bogoposa B

59 npupo/ie, GU3NIecKue 1 XMMHUIECKUE CBOMCTBA, IPUMEHEHUE. X! 1
B3auMoieiicTBHE Bo1opoia ¢ okcuaom Meau (1)

60 CriocoOblI MOJTy4eHUsT BOAOPOIa 1
[TpakTuaeckas padorta Ne 4 o reme "llonyuenue, cobupanue,

61 pacrno3HaBaHHe U U3yUYEeHHE CBOICTB BoJopo/ia (ropeHue)" (MHCTPYKTax 1
o Th)

62 Hcrnonbs30BaHKue BOJIOPO/Ia B KAYECTBE TOTUIMBA 1

63 [ToHsITHE O KUCIIOTAX U COMISX. 1

64 Boruncnenus o0pEMa, KOTMUECTBA BEIIECTBA ra3a MO U3BECTHOMY €ro 1
KOJIMUYECTBY BEILIECTBA WU 00BEMY

65 Boruncnenus 00bEMOB ra3oB 110 YpaBHEHUIO XMMHUYECKOHN peakliuu 1
Brrurcnenus mo ypaBHEHUSIM XHMHUYECKOHN peakIiy: KOJHIECTBA

66 BellecTBa, 00bEMa, Macchl IO U3BECTHOMY KOJTMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WIH MTPOTYKTOB PEAKITUU

67 Bopa. ®usnueckue cBoOMCTBa BOAEI 1

68 XUMHYECKUE CBOMCTBA BOALL. XJ: B3aUMOJIEHCTBUE BOJBI C METAJIaMH 1
(HaTpueM U KaJlbLIueM)

69 [TonsiTue 06 OCHOBaHMUSIX. Hozmme 00 nHnukaTopax. XJ: onpeeracHue 1
PacTBOPOB KUCIJIOT M IIEN0YEH C TOMOIIbIO HHAUKATOPOB

70 Bona xak pactBopurens. PactBopsl. HachlllieHHbIE M HEHACHIIIIEHHBIE 1
PacTBOPBL.

71 PacTBOpuMOCTB BENIECTB B BOJE. XVB: HCCcleI0BaHre 0COOEHHOCTEN 1
pPacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO

79 DaKTOpBI, BIUSIONINE HA PACTBOPUMOCTH TBEPIBIX U ra3000pa3HbIX 1

BEILECTB




CriocoObI BBIpaXEeHUsI KOHIIEHTPALUH PACTBOPOB: MAacCOBAs OIS

73 pPacTBOPEHHOTO BEIIECTBA, MOJISIpHASL KOHIIEHTPALUs
[Ipaktrueckas padota Ne 5 o teme "IIpurorosieHue pacTBOpOB C

74 OnpeAcIEHHON MacCOBOM J10JIE€M PAaCTBOPEHHOIO BEILLECTBA.
[IpuroroBneHue pacTBOPOB € ONPEAEIEHHON MOJISPHON KOHIIEHTpaluen
pacTBopéHHOTrO BeuecTBa" (MHCTpyKTax 1o Th)

75 Boruncnenus ¢ UCrosib30BaHUEM MOHSTHSI «MaccoBast J10J1s BEIIECTBA B
pacTtBope»

76 BBILII/ICJ'I?HI/I}I C HCIOJIb30BAaHUEM MOHATHUS «MOJISIpHAST KOHIICHTPAIUs
pacTBOPEHHOIO BELIECTBA

77 Pounb pacTBOpOB B npupoze 1 xKU3HU yeraoBeka. KpyroBopoT Bojibl B
IpUpoIe

78 3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOJHBIX BOJ.

79 Boruncnenus ¢ ucrosnb3oBaHueM rpa)uKoB pacCTBOPUMOCTH AJIsi pacuéToB
PacTBOPUMOCTH BEIIIECTB

80 Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB pacCTBOPUMOCTH I PacuéToB
PacTBOPUMOCTH BEIIECTB

81 Boruncnenus ¢ Ucrosib30BaHUEM MOHSTHS «MaccoBas JI0J1s BEIIECTBA B
pacTtBope»

82 BBI‘{I/ICJ'I?HI/I}I C MCIOJIb30BaHUEM TOHATHS «MOJISIpHAsi KOHIEHTpaIus
pPacTBOPEHHOIO BELIECTBA

83 BBI‘{I/ICJ'I?HI/I}I C UCIIOJIb30BAaHUEM MOHATHS «MOJISIpHAst KOHIEHTpaLus
pPacTBOPEHHOIO BELIECTBA

84 O06001eHre U cucTeMaTu3alus 3HaHui 1o reMe «Boja. PacTBopsi.
ITonsaTHEe 06 OCHOBAHUSIX

85 Knaccugukanus HeopraHndeckux coeiuHeHni. XJ: uccieoBanme
00pa310B HEOPraHUYECKUX BEUIECTB PA3INYHbIX KJIACCOB
Oxcupel. Knaccudukaius okcuioB: cojeoOpasyromne (OCHOBHBIE,

86 KHUCJIOTHBIE, aM(OTEpHbIE) U HecoNeoOpasytomue. MexryHapogHast
HOMEHKJIaTypa OKCUA0B. TpruBHaIbHBIE HA3BaHUSI OKCUIIOB

87 duznyeckue 1 XxapakTepHble XMMHUECKHE CBOMCTBA OKCH/IOB

(B3anMoJIeHiCTBHE C BOJIOM, C KHCIOTaMU U OCHOBAHUSIMHU, C APYTUMHU




88

okcuaamu). [lonyuenue okcnoB. XO: U3yueHUE B3aUMOIEHCTBUS
okcuna meau (1) ¢ pacTBopoM cepHOM KHUCIOTHI

Ilonsrue o THAPOKCHUAAaX — OCHOBAaHUAX W KUCIOPOACOACPKAITUX
KHCJI0Tax

89

90

Kucnotel. Kimaccudukamnust kucinor. MexayHapo Hass HOMEHKIATYpa U
TpUBHUAJIbHBIC Ha3BaHUS KUCIOT. DU3NUECKUE U XUMUUECKHE CBOMCTBA
KHUCJIOT (B3aMMO/ICHCTBHE C METa/UIaMH, C OKCHIAMHU METAJIJIOB,
OCHOBaHUSMU U coyisiMu). Psin aktuBHOCTH MeTauioB H.H. beketoBa. XO:
M3y4YECHUE B3aUMOJICUCTBUSA KUCIOT C METaJulaMu, PEaKIUi
HEeUTpaIU3aluu

[Honyuenue kucnot. Kuciaorsl B mpupoje, NpUMEHEHUE BaXKHEHIINX
KHCIIOT

91

OcnoBanwust. Knaccugukaius OCHOBaHUIA: IET0OYN U HEPACTBOPUMBIE
OCHOBaHUsA. MeXIyHapoHas HOMEHKJIaTypa OCHOBaHMH. TpuBHabHbIE
Ha3BaHUs OCHOBAaHUM

92

H_[eJ'IOqI/I, HUX CBOMCTBA (BBaHMOﬂeﬁCTBHe C KUCJIOTHBIMH OKCHAAMU,
KHCJIOTaMH U COJI?[MI/I) 1 CIIOCOOBI MMOJIYUCHU A

93

HepacTBoprmbie OCHOBaHUS, UX CBOMCTBA (B3aMOJICHCTBHE C
KHCIIOTaMHU) U CTIOCOOBI MOy4YeHUs. XD: MOTyYeHHE HEPACTBOPUMBIX
OCHOBAaHUI

94

95

AmpoteprocTs. [loHsTHE 00 aM(POTEPHBIX THAPOKCUAAX (HAa IpUMEpe
TMJIPOKCUIOB IIMHKA U aJIFOMUHUS): XUMUYECKHE CBOUCTBA
(B3aMMOJIeHCTBHE C KUCIIOTAMU U IEJI0YaMu) U TofrydeHue. X3:
B3aMMOJEHCTBUE THAPOKCUAA LINHKA C PACTBOPAMHU KHMCJIOT U IIE€JI04Yer

Conu (cpenHue, KUCible, OCHOBHBIE, IBOWHBIE). MexXTyHapoaHas
HOMEHKJIaTypa cosieil. TpuBHanbHbIC HA3BaHUS COJIEH

96

Pu3nuecKue U XapakTepHble XUMUUYECKHE CBOMCTBA HA IPUMEPE CPETHUX
coneil. [lonydyenue coneit. X3: BBITECHEHUE OJJHOTO METAJLIA IPYTUM U3
pacTBopa coiu

97

I'eneTnyeckas CBA3b MCXKAY KlIaCCaMH HCOPTraHNYCCKHUX COeTMHEHUI




[TpakTuyeckas pabora Ne 6. Pemenne skcriepuMeHTaIbHBIX 3a7a4 110

98 TemMe «OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSAMHEHUN» (MHCTPYKTaX 1
o Th)
Brrurcnenus o ypaBHEHUSIM XUMHUYECKOHN peakluu: KOJTHIECTBA
99 BeIlleCTBa, 00bEMA, MAacChl IO H3BECTHOMY KOJIMYECTBY BEIECTBA, 1
00BEMY, Macce peareHTOB WIH MTPOYKTOB PEAKIIUU
Brrurcnenust Macchl MPOAyKTa PEaKIK 110 U3BECTHOM Macce OJJHOTO U3
100 HCXOJIHBIX BEIIECTB, B3ITOTO B BUE PAcTBOPA, COJEPIKAIIETO 1
ONPEAEIEHHYIO MACCOBYIO JIOJI0 PaCTBOPEHHOTO BEILIECTBA
Kontponbnas padota no temam «Bogopoa. [lonstue o kucnorax u
101 coisix», «Boga. PactBopsl. [TonsiTne 06 ocHOBaHUAX», « OCHOBHBIE 1
KJIACCHI HEOPTAHMYECKUX COCAMHCHMIN)
102 [TepBbIe MOMBITKY KIACCU(PUKAIIUN XUMUYECKUX FIIEMEHTOB. X! 1
O3HaKOMJIEHHE C 00pa3llaMyu METAJIJIOB U HEMETAIIJIOB
[TonsTHe 0 Tpymnmax (ceMeiHCcTBaX) CXOMHBIX AJIEMEHTOB: IIETOYHBIX U
103 IIEITIOYHO3EMEIbHBIX METaJlIaX, TAJIOreHaX, MHEPTHBIX (0J1aropoaHbIX) 1
razax
104 DneMeHThl, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIbI U THIPOKCH/IBI 1
105 [Tepuoanueckuii 3akoH. OTkpbITHE [lepruoanueckoro 3akoHa 1
[Iepnonnueckas cuctema XumMu4eckux 3ymeMeHToB /1. 1. Menneneesa.
106 KopoTtkonepruoanas 1 JUIMHHONIEPUOAHAS (POPMBI TaOJIUIIbI 1
«ITepuoanyeckas cucrema xumudeckux 3jemMeHToB /1. 1. MeneneeBay
107 [Tepuogas! u rpynmnsl (A- u B-rpymibr) 1
108 CrpoeHne aToMOB 1
109 CocraB aTOMHBIX s11ep 1
110 W3otonsl. PagnoakTHBHOCTE 1
111 ONEKTPOHBI 1
112 DeKTpoHHast OpOuTabh 1
113 DHepreTUYecKre YPOBHU U MOAYPOBHH aToMa; S-, P-, d-opOuTanu 1




DNEeKTPOHHBIE KOH(PUTYpALUU U 3IEKTPOHHO-Tpaduieckue GopMyIIbl

114 aToMoB. DU3NYECKUN CMBICIT IMTOPSIKOBOIO HOMEPa, HOMepa Mepuoja u 1
rpymnmsl 3jieMenTa. Pusndeckuil cmeici [lepuoanueckoro 3akoHa
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHUECKUX

115 anemenToB [lepuoanyeckoit cuctemsl J[. 1. MenaeneeBa: pacrpeaciicHue 1
9JIEKTPOHOB IO SHEPTeTUYECKUM YPOBHSIM, IOAYPOBHIM U OPOUTAIISM.

116 3aKOHOMEPHOCTH U3MEHEHHS paauyca ATOMOB XMMIIECKHX DIICMCHTOB, 1
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB O IpyIIaM U Mepruojaam

117 N3MmeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COETUHEHUIN XUMUYECKUX 1
3JIEMEHTOB B MEPHOAX M IPYTIIax

118 XapakTepUCTHKA XUMHUECKOTO AJIEMEHTA TI0 €T0 MOJI0KEHUIO B 1
[Tepuonuueckoii cucreme JI. 1. Menaeneena
3nauenue Ilepuonnueckoro 3akona u [leproauueckoit cucTembl

119 XUMHYECKUX 3JIEMEHTOB JUIsl pa3BUTUA HAyKH U npakTuku. . W. 1
MeHieneeB — y4eHbli ¥ IPakJaHUH

120 DNEeKTPOOTPHUIIATEIHHOCTh XHMUYECKHIX 3JIEMEHTOB. XMMHYECKAasl CBS3b 1

121 KoBanenrtnas nonsipHas cBsizb. MexaHu3m 00pa3oBaHusl KOBaJEHTHON 1
CBSI3U

122 KoBasenTHas HenossipHast cBs3b. MexaHu3M 00pa3oBaHMs KOBaJIEHTHON 1
CBSI3U

123 WNonnas cBsi3b. Mexanusm 00pa3oBaHusi HOHHOM CBSI3U 1
DJEeKTPOHHBIE U CTPYKTYpHBIE (OpMYIIbI BelecTB. KaTHOHBI U aHHOHBI.

124 XD: MoeTMpOBaHNE CTPOSHHS MOJIEKYJI TP TOMOIIN PUCYHKOB, 1
MoJIeJIeH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (hOpMYJIT

125 Kpucrannuueckue 1 aMmop¢HbIe BelleCTBa 1

196 Tumnbl KPUCTATUIMYECKUX PEIIETOK: HOHHAS, aTOMHAsl, MOJIEKYJISIpHAs U UX 1
XapaKTePUCTHKH

127 CreneHb OKUCIICHUS 1

128 Omnpenenenne cTeneHe OKUCIIEHUS] aTOMOB B OWHAPHBIX COCTMHEHHSIX 1
OKuCINTENFHO-BOCCTAHOBUTENIbHBIE peakinu. [Iporiecchl OKUCIeHUs |

129 BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTENU. X: IPOBEICHHE 1

OIIBITOB, HJITIOCTPUPYIOIINUX MPUMEPBI OKHCIIUTCIBHO-




BOCCTAaHOBUTENIBHBIX pEaKlnil (TOpeHUe, peaKIMU PA3I0KCHHS,
COCIMHCHHS)

CocraBnenne ypaBHCHI/Iﬁ IMPOCTBIX OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX

130 peaKIvii ¥ pacCTaHOBKA B HUX KOA(PPHUIIMEHTOB METOI0OM 3JIEKTPOHHOTO 1
Oananca
CocraBneHne ypaBHEHUH MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX

131 peaKIMii ¥ pacCTaHOBKA B HUX KOA(P(PHUIIMEHTOB METOI0OM 3JIEKTPOHHOTO 1
Oanmanca
Beruncienus mo ypaBHEHUSIM XUMHUYECKON PEaKIMu: KOJTUYECTBA

132 BEIIECTBA, 00BEMA, MAcCHI T1I0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00bEMY, Macce peareHTOB MJIH IPOIYKTOB PEaKLIUH

133 Beruncnenus npocreiieii MoJIeKyIapHOit (hOpMyIIbl BEIIECTBA 10 1
M3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTOB

134 O06o001IeHre 1 cucTeMaTr3aIs 3HaHUH 3a Kype XMMHH § Kj1acca 1

135 [TpomexxyTouHas arrectauus: Beepoccuiickas npoBepouHas padora / 1
KomrmiekcHasi KOHTpoJibHas paboTa
CocraBieHne ypaBHEHUH MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

136 peakIMii ¥ pacCTaHOBKA B HUX KOA(PPHUIIMEHTOB METO/I0M 3JIEKTPOHHOTO 1
Oananca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KUIIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

Konrpous IlIpaxkru-

-HbI€
padoThI

YecKue
padoThI

Hara nmo
IUIAHY

dara nmo
dakry

Crpoenue atomoB. CBONCTBAa aTOMOB XUMHUUYECKHUX JIEMEHTOB, HX
KOJINYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKU (paaunyc,
AJIEKTPOOTPHULIATEIBLHOCTD, JHEPTHsI HOHU3ALMK ). BBOIHBIN HHCTPYKTaX
110 TeXHUKE 0€30MacHOCTH

[TocnenoBaTenbHOCTD 3aMIOJHEHUS AIEKTPOHHBIX OpOUTasel aTOMOB
MaJIbIX [IEPHOJIOB

OCoOEHHOCTH 3aMOJTHEHNUS HJIEKTPOHHBIX OpOUTANIEH aTOMOB OOJIBIINX
MEePHUOIOB

[Tepuoanueckas cucteMa XUMUYECKUX IJIEMEHTOB B CBETE
MPEJCTaBICHUN O CTpOeHUM aToMa. [IpencraBienue 0 nepuoaANYECKOM
3aBUCHUMOCTHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB
(37EKTPOOTPULIATENIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE
CBOWCTBA, KUCJIOTHO-OCHOBHbIE CBOMCTBAa OKCUJIOB U THJPOKCH/IOB) OT
CTpOEHHS aToMa

CreneHb OKHUCIICHUS M BAJICHTHOCTh
Bxonanas KOHTPOJIbHAA pa60Ta

Crpoenue BeriecTBa. Belecta B TBepAOM, KUAKOM M ra3000pa3HOM
COCTOSIHUH. BHIbI XMMUYECKOH CBSI3U : HOHHAsSI, KOBAJICHTHAS
(HenomsipHas, MOJIApHast)

OOMeHHBIH 1 IOHOPHO-AKIIETITOPHBIM MEXaHH3M 00pa30BaHUS
KOBQJIEHTHOM CBS3U. MEXMOJNEKYIISIpHBbIC B3aUMOACHCTBUS (BOAOPOTHAS
CBs3b, cUJIbl BaH-nep-Baanbca)

THUIBI KPUCTAIIIMYECKUX PELIETOK — aTOMHAas!, HOHHAs!, METaJUINYECKa,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH MX CTpoeHUs. XO: 03HAKOMIIEHHE C
MOJIETISIMU KPUCTAJUINYECKUX PEIIETOK HEOPIaHUUECKUX BEILIECTB —
METaJUIOB U HEMETaJUIOB (rpaduTa U ajiMasa), CII0KHBIX BEIIECTB
(x7opuaa HaTpUs)




10

11

3aBUCUMOCTb CBOMCTB BEILLECTBA OT TUIA KPUCTAIIINYECKON PEILETKU U
BHJIa XUMUYECKOU CBSA3U

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUUECKUX PEaKIIUH.
Knaccudukanus XuMU4eCKUX peakiuii o pa3IudHbIM pU3HAKaM (110
YHCIIy U COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIECTB, 110 TEINIOBOMY

s dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHUS XUMHYECKHUX dJIEMEHTOB,
0 00paTUMOCTH, MO YYACTHIO KaTalu3aTopa, o arperaTHOMY
COCTOSIHUIO PEarupyrommx BemecTB)

12

DJIEMEHTBI XUMUYECKON TEPMOANHAMUKH. DHEPreTUKa XUMUUECKUX
peakiuii. TeroBoit a3 peKT XUMUUECKON peakiuu. JK30- U
SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHUYCCKHE YPABHEHUS

13

3akoH ['ecca u ero cieacTBUsA

14

Brraucnenuns no TCPMOXUMHUYCCKHUM YPABHCHUSAM

15
16

17

18

19

20

[ToHsiTHE O CKOPOCTU XMMHUUYECKOM peaklnu. 3aKOH JEHCTBYIOIIUX MacC
Oueprus aktuBauuu. [lonstue o katanuze. @epMeHThl. UTHTHOUTOPHI.

@DaKTOpHhI, BIUSIOLIUE HA CKOPOCTh XUMUYECKOH peakiuu. X3:
UCCJIEIOBAHHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKON peaklMU OT
BO3/ECUCTBUS pa3IMyHbIX (PaKTOPOB

[TonsiTue 06 00paTUMBIX ¥ HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[TonsTne o xumuueckom paBHoBecuu, npuHuun Jle llarense. XO:
OTIBITHI, WTIOCTPUPYIOIIHE OOPaTUMOCTh XUMHUECKUX PEeaKLIUi

VYcnoBus CMELEHUsT XUMHAUYECKOTO paBHOBeCUs. DakTOphI, BAUAIONIME HA
COCTOSTHHE XUMHUYECKOT0 paBHOBECHS. [[porHo3npoBanne BO3MOKHOCTH
MIPOTEKAHUS XUMHUYECKUX ITPEBPAILICHUM B PA3JIMYHBIX YCIOBUAX Ha
OCHOBE MPEJICTABIICHNN 00 U3yUYECHHBIX DJIEMEHTAaX XUMHUYECKOU KHHETUKH
Y TEPMOJAMHAMUKHU

OKHCINTETFHO-BOCCTAHOBUTEIIHHBIC PpCaKIuu. OKHUCIUTEIIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XUMUUECKUX 3JIEMEHTOB, 3aBUCUMOCTH OT
CTEMEHU OKUCIICHUS. XJ: MPOBEJICHHUE OINBITOB, MITIOCTPUPYIOIIUX
MpUMEPBI OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIil (TopeHue,
peaKINu pa3I0KEHHUs, COSTUHCHHUS)

O = =T




21

22

BaxxHble okuCIUTENN U BOCCTAHOBUTENH. [lepManHranar kanus
(XxapakTepucTHKa)

CocraBnenue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ C
HCIIOJIb30BAHUECM MCTOJAA SJICKTPOHHOI'O Oananca

23

[IpakTuyeckast padora Ne 1. Pemenune skcriepuMeHTaIbHBIX 337a4 110
TeMe «OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUN» (MHCTPYKTaX IO
Tb)

24

25

0000mmenue u cucreMarusanus 3Hanue no reMe « OCHOBHbBIE
3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX PEaAKIIHI»

PactBopenue kak ¢pusnko-xumudeckuit nporecc. [lonstue o ruaparax u
KpUCTAJJIOTUApaTax

26

27

DIIEKTPONUTHYECKAs AUCCOoUMAs. XUMUYECKHUE PEAaKIIMKM B PACTBOPAX.
Teopus 3MEKTPOIUTUUECKON JTUCCOIHAIIUU. DICKTPOIUTHI U
HERIeKTPoNuThl. KaTnoHbl, aHHOHBL. MeXaHn3M JUCCOLUAIUH BEIIECTB C
Pa3JIMYHBIM BUJIOM XUMHUYECKOU CBsI3U. XJ: UCCIICIOBAHNE
3JIEKTPOIPOBOAHOCTH PACTBOPOB

CuibHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHn Jucconnanmmy, KOHCTaHTa
JUCCOIMMalln

28

HonHoe npounssenenue Boasl. Bogopoansiii mokasarens. MIHAUKATOPEI.

29

30

DIEKTPOTUTHYECKAs JUCCOIHMAITNS KUCIOT, OCHOBAaHUMU U coJier. X0:
MCCJIEI0BAHME MPOLECCa AUCCOLMALMY KUCIOT, HIEI0Ye U coeit
Peakiuu nonHoro ooMeHna. MonexynspHble, MOJTHbIE U COKpAIllEHHBIE
VOHHBIE YPaBHEHHUSI PEAKIIUH.

31

32

VYcioBus poTeKaHus peakifii HOHHOro oOMeHa. XJ: IpoBeieHue
OIBITOB, WJUTFOCTPUPYIOIUX MPU3HAKH TPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (0O0pa3zoBaHMe OcajiKa, BbIIEIEHUE ra3a, 00pa3oBaHKUEe BOJIbI)

CBolicTBa KUCIIOT, OCHOBaHUI U COJIeH B CBETE MpEACTaBIEHUN 00
3JIEKTPOJINTUYECKON JucconMauu. XJ: IPUMEHEHNE HHINKATOPOB
(TakMyca, MeTHUIIOpaHka U GpeHonTanenHa) s ONpeIeieHHs XapaKTepa
Cpelibl B paCTBOpax KHUCJIOT, OCHOBAHUH U COJIEH

33

KauecTBeHHbIE peakiiy Ha HOHBI. XJ: paclio3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOILBIO KAYECTBEHHBIX PEAKI[UI HA MOHBI




[IpakTuyeckast pabora Ne 2. Pemenue sKkcriepuMeHTaIbHBIX 337a4 110

34 1
TeMe «DIEKTPOJIUTHYECKasl Tuccounanus» (MHCTpyKTax no Th)

35 ['unponus coneit 1

36 Honnbie YPaBHEHUS THAPOIH3A coneil. XapakTep cpelbl B BOJHBIX 1
pacTBopax coiieit

37 [IpakTuyeckas pabora Ne 3. PemeHue skcriepuMeHTaIbHBIX 33714 110 1
teme «['uaponus conei» (uHCTpyKTax 1o Th)
Brruncnenus Macchl poayKTa peakiiy 10 U3BECTHOM Macce OJHOTro U3

38 MCXOJHBIX BEILIECTB, B3ATOT0 B BUJI€ PACTBOPA, COAEPIKALLETO 1
onpeAeNéHHYI0 KOHIICHTPAIMIO PAaCTBOPEHHOTO BEIIECTBA

39 KonTtponpHast pabora o Teme "BemecTBo 1 XuMHu4ecKast peaKiys' 1
OO6mas xapakrepucTruka HemeTauioB. OCOOEHHOCTU CTPOCHHS aTOMOB

40 XUMHYECKHX 3JIEMEHTOB, IMIPOCTHIX BEIIECTB, AJNTOTPOIIHSL. 1
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA HEMETAJIIIOB.
CpaBHuUTeNbHAS XapaKTEPUCTHKA COSAMHEHU HEMETAIIJIOB
OO61mas xapakTepucTuka rajioreHoB. OcCoOEHHOCTH CTPOEHUS aTOMOB,

a1 XapaKkTepHbIe cTereHN okucieHus. CTpoeHue u Gu3nvIecKrue CBONCTBA 1
IPOCTHIX BEIIECTB — raJOreHoB. XJ: 03HaKOMJIEHHE ¢ 0Opa3amMu
IPUPOJHBIX XJIOPUJOB (TaJIOT€HUIOB)
XUMHYECKUE CBOMCTBA TAJIOTEHOB Ha MpUMeEpe XJiopa (B3auMOCHCTBUE C

42 MeTaJulaMH, HeMeTalllaMu, BOJI0H, 1esnoyamu). XO: MPOBEACHUE OIBITOB, 1
OTpakaroIIUX PU3NYECKUE U XUMUYECKHE CBOMCTBA rajlOr€HOB U UX
COCIMHEHUN
Xnoposogopona. CossHast KUCIIOTa, XMMUYECKHAE CBOMCTBA, NOJyYEHHE,

43 npUMeHeHue. XJ: MPOBEJeHNE KaueCTBEHHBIX peaKIMi Ha XJIOpUI-, 1
OpOMHU/I- U MOJMI-MOHBI M HAOJII0JEHUE PU3HAKOB MX MPOTEKAHUS

44 JericTBre XJ10pa U XJIOPOBOIOPO/Ia HA OPraHU3M YEIOBEKa 1

45 [TpakTrueckas padota Ne 4 o reme "IloxyueHue cosTHON KUCIOTHI, 1
u3yudenue e€ cBoicTB" (MHCTpyKTax 1o Th)

46 [TonsTHE O KUCIOPOACOAEPKAMX KUCIOTaX XJI0pa U UX COJISIX 1

47 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, €CITU OJIUH UX 1

peareHTOB JIaH B U30BITKE




48

Baxueiire coeIMHEHUS XJI0pa U UX HAXOKJICHHUE B IPUPOJIE

49

50

O6mas xapakrepucTrka 31eMeHToB VIA-rpynmel. Ocobennoctu
CTPOCHHS aTOMOB, XapaKTEepHbIE CTeNeHn oKucieHus. CTpoeHue u
¢u3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
AnnoTpornHbie MOIU(BHUKALIUY KHCIOPOa U CEPhI

XHUMHUYECKUE CBOMCTBA Cephl (B3aUMOJICHCTBUE C HEMETAIIAMU,
MeTaJUIaMH, KOHIICHTPUPOBAHHBIMU a30THOM M CEPHON KHUCIOTaMu).
Haxoxnenue cepbl U €€ COeIMHEHUH B MPUPOE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ibl COSTMHEHUSIMU CePbl (KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/AyXa), ClIocoObl ero mpeaoTBpameHus. X0O:
03HAaKOMJICHHE ¢ 00pa3IiaMu Cephl U €€ MPUPOJIHBIX COSTMHEHUM

51

52

53

54

55

56

57

CepoBonopoi, cTpoeHue, GU3NIECKHUEe i XUMHYECKHE CBOMCTBA
(KUCIIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA). XO: MPOBEACHUE
KaueCTBEHHBIX peakUuil Ha CylIb(PUA-UOHBI U HAOIIOEHUE IPU3HAKOB UX
MIPOTEKAHUsA

OKCI/IIH:I CCPBI KaK MPCACTABUTCIIN KUCJIOTHBIX OKCHIOB

CepHucTas KucioTa U € conu. XJ: MpoBeIeHNEe KAUeCTBEHHbBIX peaKuil
Ha CyJIb()UT-UOHBI ¥ HAOJIOCHNE PU3HAKOB UX NMPOTEKAHUS

CepHas kucnoTa, Gpu3nveckue 1 XUMHUYECKUe CBOMcTBa (001I1e Kak
MPEACTaBUTEIS KJlacca KUCTIOT U crienududeckue). XJ: HaOIoIeHre
npoliecca 0OyrfuBaHMs caxapa MoJi IeHCTBHEM KOHIIEHTPUPOBAHHOMN
CEpHOI KUCIIOThI; N3YyYEHHE XMMHUUECKUX CBOMCTB pa30aBiIeHHOMN CEepHOM
KHCIIOTBI

HpOMLIIJ_IJ'IeHHOC IMMOJIy4YCHHUC CepHOﬁ KHUCJIIOTBI

Counu cepHoit kucnotsl. [IpuMeHeHre cepHON KUCIOTHI U Cyb(paToB. X3!
MIPOBEJICHNE KaUeCTBEHHBIX PEaKIIMi Ha CyNb(aT-uOHBI U HaOII0IEHNE
IIPU3HAKOB UX NPOTEKAHUS

[IpencraBneHust 0 XUMHUUYECKOM IIPOM3BOJICTBE U CBSA3aHHBIX C HUM
npodeccusx

58

Brruncnenust Macchl IPOAYKTa PEAKIIUU 0 U3BECTHOM MacCOBOMA
(00BEMHOIT) ose (%) ero BeIX0/1a OT TEOPETHIECKHA BO3MOXKHOTO




59

Brrancnenus maccoBoit (00b6éMHOI) momu (%) BBIXOA MPOTyKTa
peaxIuu 1Mo u3BeCcTHOI Macce (00bEMY) HCXOIHOTO BEIIECTBA U MPOAYKTA
peakiuu

60

61

OO6mas xapakrepucTtrka 3j1eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENCHN OKUCIICHHS

A30T, pacipocTpaHeHue B Ipupojie, PU3nYecKue U XMMHUIECKHe
CBOICTBa (B3aMMOJENCTBHUE C METAJIJIaMH, BOJOPOJIOM, KHCIOPOIOM).
Kpyrosoport azora B npupoje. X2: o3HaKOMIIEHUE ¢ (PU3NIECKUMHU
CBOMCTBAMHM a30Ta U €r0 COCMHEHUN

62

63

64

65

66

67

AMMEaK, ero Gpu3nvIecKue 1 XUMHYECKHE CBOMCTBA (OKUCIICHUE,
OCHOBHBIE CBOICTBa BOJHOTO PAacTBOpa), IPUMEHEHHE U MOJTy4YCHHE B
1abopaTopuu ¥ MPOMBIIUIEHHOCTH. VIOH aMMOHUS, IOHOPHO-
aKIENITOPHBIA MEXaHU3M €ro 00pa30BaHUs

Conu aMMOHMUS, UX PU3NYECKUE U XUMUYECKHE CBONCTBA (Pa3ioKEeHUE U
B3aUMOJICHCTBHUE CO IeT0YaMu ), puMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. XJ: U3y4EHHUE CBOMCTB COJIE aMMOHUS; IPOBECHUE
KaueCTBEHHBIX PEAKIMi HA MOH AMMOHHS M U3y4YECHHUE NMPU3HAKOB UX
MPOTEKaHUs

[IpakTuueckas padbora Ne 5 o teme "llonyuenue, cobupanue,
pacro3HaBaHMe U U3y4eHHe CBOMCTB aMMuaka" (MHCTpykTax 1o Th)

Oxcwupst azota (1, 11, 11, 1V, V). Azotucras kuciora. XJ: mpoBeeHUe
KaueCTBCHHBIX PEaKIUii Ha HUTPUT-UOHBI U U3YICHHUE TPU3HAKOB MX
MPOTEKAHUS

A3OTHas KUCJIOTA, €€ MoNlydeHne, GU3NIecKue 1 XUMUIECKIe CBONCTBA
(oOrmMe Kak MmpeacTaBUTENs KJlacca KUCIOT U CIEIU(UUECKHE),
npuMeHeHrne. XJ: MPOoBeJeHHEe KaueCTBEHHBIX peaKIMii Ha HUTPAT-MOHbI
N U3YYCHUEC IIPHU3HAKOB UX IMPOTCKAHUA; U3YUCHUC B3aHMO)IeﬁCTBHﬂ
KOHI[EHTPHUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO

XUMUYECKHUE pCaKkuy, JCKamue B OCHOBE ITOJTYYCHUA a30THOM KHUCIIOTBI
B IIPOMBIINIJIICHHOCTH

68

Hutpatel 1 HUTpuTHL. KauecTBeHHBIE peakliii HA HUTPAT- U HUTPUT-
aHUOHBI. XMMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpeibl COEAUHEHUIMU
a3oTa (KMCIIOTHBIE JI0XK]U, 3arpsI3HEHNE BO3/TyXa, T0YBBI U BOJIOEMOB)




69

docdop, ammorpornHsie Moaudukamu dpochopa (Oenblii 1 KpacHbIN
docdop), bruznvecKkne 1 XUMUIECKUE CBOMCTBA (B3aMMOJICHCTBHE C
MeTaJulaMH, KUCIOPOIOM, raJIoreHaMH, KOHIIEHTPUPOBAHHBIMU a30THON H
CEpPHOM KUCIOTaMH). XD: 03HAKOMJICHUE C (PU3MUYESCKHUMH CBOMCTBAMU
docdopa u ero coeuHEHUH

70

Oxcunnl pocdopa (I, V), pochopnas kucnora, puzndeckue u
XHUMHYECKHE CBOWMCTBA, MmoyryueHune. KauectBeHHas peakius Ha Gocdart-
uonsl. [Ipeacrasienus o ranoreangax dpocdopa (111, V). X3: nposenenue
Ka4eCTBEHHBIX peakiuii Ha (pocdar-noHbI U U3yUeHHE IPU3HAKOB X
MPOTEKAHUS;, U3YICHHE CBOMCTB PocHOpHOI KUCIOTHI U €€ COJICH

71

72

[TonaTne o MuUHEpaATBHBIX yIOOpeHUX. A30THBIE, (hocopHEIE,
KOMIUIEKCHBIE y10OpeHHs. XUMUYECKOE 3arpsi3HeHNE OKPYKArOIIeH
CpeIbl COeTMHEHUIMH a30Ta U hocdopa. XI: 03HAKOMIICHHUE C
oOpasramu a30THBIX U (OCHOPHBIX YI00pEHUIA

O6mmas xapakrepuctuka 3nemMeHToB IVA-rpymmel. OcobeHHocTH
CTPOCHHS aTOMOB, XapaKTCPHBIC CTEIICHU OKHCIICHUS

73

Yriepon, amiorponHbie Moaudukarmuu (rpadur, anmas, Qysuiepes,
rpadeH, HaAaHOTPYOKH), (U3MUECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB (B3anMoielicTBHE c MeTaJlIaMH, HeMeTaJlJIaMH,
KOHILEHTPUPOBAHHBIMU a30THOW M cepHOM Kucnotamu). [lonsitue 00
agcopbuuu. Kpyroopor yrineposa B mpupoae. XJ: 03HAKOMIIEHHE C
MOJICIIIMH KPUCTAJUTMYECKUX PEIIETOK aiMasa, rpadura u Qysepena, ¢
IPOILIECCOM a/ICOPOLIMK PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM yTIJIEM
U yCTPOMCTBOM IIPOTHBOrasa

74

Oxkcuppl yraepoaa, ux (pusndeckue U XMMHYECKHUe CBOMCTBA, eiicTBIE Ha
JKUBBIE OpTaHU3MBI, MTOJIyYeHHE U PUMEHEHHE. DKOIOTUYECKUE
po6JeMbl aTMocdepbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (1V)

75

[TpakTueckue padbotsl Ne 6 o Teme "I[lomyuenue, cobupanue,
pacrio3HaBaHHUE U U3YUYEHUE CBOMCTB YIJIIEKUCIOro ra3a" (MHCTPYKTax Mo
TB)

76

VYroapHas KUCIIOTa U €€ CONH, UX (PU3NYECKUE U XUMHUYECKHE CBOICTBA,
nojy4yeHue u npuMmenenue. KapOoHatsl, ruipokapOOHaTHI, UX CBOICTBA.
KauecTtBenHast peakuus Ha kKapOoHaT-HOHBL. Mcnonp30BaHue KapOOHATOB




B OBITY, MEJUIIMHE, IPOMBIIIJIEHHOCTH U CEIBCKOM X035HcTBE. X!
IPOBE/ICHUE KaueCTBEHHBIX peaklyil Ha KapOOHAT-UOHBI U U3Y4YEHUE
IIPU3HAKOB X IPOTEKAHUS; U3YUEHNE B3aUMHBIX [IPEBPALLICHU
KapOOHATOB U T'MIPOKapOOHATOB; O3HAKOMJIEHHE C 00pa3aMu
NPUPOIHBIX KapOOHATOB

77

[lepBoHauanbHBIE TOHATHUS 00 OPTaHUMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YTIepoa: yrieBoA0po bl (METaH, 3TaH, THIICH, alleTUJICH),
3TaHOJ, [NIMLEPHUH, YKCYCHAsl KUCIOTa

78
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80

81

[IpupoaHbIe HCTOYHUKH YTIIEBOOPOJOB (YTI0OJb, IPUPOHEIH ra3, He(Th),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH
[TonsiTrie 0 OMOJIOTUYECKU BAXKHBIX OPraHUYECKUX BEIIECTBAaX — KUPaX,
Oenkax, yriieBoJax — U UX POJIM B JKU3HM yesoBeka. EnnHcTBo
OPraHWYECKUX U HEOPTraHUYECKUX COECITMHEHUM

KpemHnii, ero ¢pusznueckre 1 XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
MeTaJlJIaMH, KUCIIOPO/IOM, YIJIEPOJOM, T'aJIOT€HaMHU ), [TOJIy4E€HUE U
npuMeHeHue. Poib KpeMHHUsI B IPUPOJE U TEXHUKE

Oxkcua kpemuust (1V), kpeMHHEBast KUCIIOTa, CUJIMKATHL: PU3UUECKHUE U
XUMHUYECKHE CBOMCTBA, MOJIyYCHHUE U TIPUMEHEHUE B ObITY U
MPOMBIIIUICHHOCTH. X: TIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIIUNA Ha
CUJIMKAT-WOHBI U U3yUYEHUE TPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C
o0pasiamMu IpUpPOAHBIX KapOOHATOB U CUITUKATOB

82

83

Baxueiimre cTpouTenbHbIe MAaTEPUAIIBI: KEPAMHUKA, CTEKIIO, [IEMEHT,
0etoH, xene300eToH. [IpoGiembr 6e30MacHOTO UCTIOIb30BAHUS
CTPOUTENLHBIX MaTEPUAIOB B TOBCEAHEBHOM XKM3HU. XJ: 03HAKOMJICHUE
C IPOIYKIMENW CUIIMKATHOW MPOMBIIIIIEHHOCTH

bop. Ocobennoctu ctpoeHus aroma. OOIIMe MpeACTaBICHUS O
bu3nYeCKUX U XMMHUYECKUX cBoicTBax. bopHas kucnora

84

85

[TpakTrueckas padota Ne7. PemieHue skciepuMeHTaIbHBIX 33]a4 10 TEMe
«Baxneiinne HeMeTauIbl ¥ UX COSAMHEHUs» (MHCTpYKTax 1o Th)
Brruncnenus maccel (00b€Ma; H.y.) IPOIyKTa peakiMy o JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA, COACPIKAIIETO OMPENCTEHHYIO MaCCOBYIO
JIOJTI0 TIPUMECE




86

KoHnTpospHas padora o Teme « HeMeTalibl U MX COSTUHEHUS.

87

88

O6mme cBoiicTBa MeTamioB. O0Mmas XapakKTepUCTUKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU WX MosoxeHus B [lepuonnyeckoii
crucTemMe XuMuuyeckux 3semeHToB /. . MeHneneeBa u CTpoeHUs aTOMOB.
Mertannsl A- u b-rpynn

CrtpoeHne npoCThIX BEIIECTB — METAUIOB. MeTayuimueckas CBsA3b U
MeTaJUIn4ecKasl KpUCTAUTNUECKas peieTka (MpUMHUTHBHAS KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAsl KyOHUUecKasl, 'paHeLleHTPUPOBaHHAs
KyOuyeckas, TeKcaroHaJIbHas TNIOTHOYAaKOBAaHHAs ). 3aBUCUMOCTh
(bU3MUeCKUX CBOMCTB METAJUIOB OT CTPOEHUS KPUCTAIUIOB. X0:
MOJICJINPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEIIETKU

89

OO01re XMMUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUH PsJT
HanpspKeHud MetanaoB. XO: U3ydeHHEe B3aUMOJICHCTBUS METAIJIOB C
BOJIOW, C PACTBOPAMH COJIEN U KUCIIOT

90

91

OO6mme crocoObl MOTyYeHHs] METAJUIOB, MeTaLTyprusi. CruiaBbl (CTab,
4yI'yH, JIOpaTIOMUHUAN, OpoH3a). [IpuMeHeHre MeTasuioB U CIUIaBOB B
OBITY U IPOMBIIIJIEHHOCTH. XJ: 03HAKOMJIEHHE ¢ 00pa3liaMu METAJIIIOB U
CIUIaBOB, UX (PU3MYECKUMHU CBOWCTBAMHU

DIEeKTpOIU3 PaCIUIaBOB U PACTBOPOB COJIEH KaK OJMH U3 CLIOCOOO0B

MOJIyYEHUsI METAJIIIOB. XD: HCCIIEI0BAHUE MPOLIECCOB AIEKTPOIIN3A
pactBopoB xiopuaa Meau (1) u nonuna xanus

92

93

Brraucienus Mo ypaBHEHHUSIM JICKTPOJIN3a PACIIaBOB M PACTBOPOB
BEIIIECTB

[ToHsiTHE O KOPPO3HH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIIMUTHI HX OT
Koppo3uu. XI: HCCIIeJOBaHUE MPOIIEcca KOPPO3HH METAILIIOB

94
95

96

Brraucnenus cocraBa cMecel ¢ MCIIOJIb30BAaHUEM PEIICHUS CUCTEM
YpaBHEHUNU

Pa3nuunble TUIIBI BBIYUCICHUN 110 YPABHEHUSIM XUMHUUYECKUX PEaKIUil
[I{erounble MeTauIbl: TOJIOKEHUE B [lepuonnueckoi cucreme

XUMHUYCCKUX 3JICMCHTOB I[ . MeHJIeJ'IeeBa, CTPOCHHUEC UX aTOMOB,
HaXO0XXACHUEC B IPHUPOAC. buonornueckas POJIb HATPUA U KaJIUA




97

duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha IpUMEpE HATPUS U Kajus),
noay4yeHue. XO: HaOIOJJeHUE U OIMCAaHUE OKPALIMBAHUS IIaMEHH
WOHAMU HaTpHs, Kaaus

98

99

100

101

OKcubl ¥ THAPOKCUIBI HATPUS U Kanud. [I[puMeneHure menoyHbix
METaJUIOB U UX COCIMHECHHUH. XIJ: N3ydeHHue 0COOCHHOCTEH
B3aMMO/JICHCTBUSI OKCUJIa HATPUSI C BOAOM, €ro THAPOKCUIA — C OKCHUJIOM
yriepoaa (IV) u kuciaoramu

[1enouHO3eMenbHBIE METANIBI MATHUHM U KaJbLIUI: MOJ0KEHUE B
[Iepuoanueckoii cucreme xuMmuueckux ainemenTos JI. . Menneneesa,
CTPOEHHUE UX aTOMOB, HAXOX/IeHUE B Ipupoje. Pusndeckue u
XMMHUYECKHE CBOMCTBA MarHus U Kanblusl. XO: HAOIIOAEHNUE U ONIMCAaHUE
OKpaIIMBaHUS TJIAMEHU HOHAMU KaJIbLUs

Baxneiimue coequHeHNs KIS U Marusi (OKCHI, THAPOKCHU/I, COJIH),
CBOICTBa, MPUMECHEHHE. XJ: U3YUCHHE OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KLU C BOJIOM, €ro Tupokcuia — ¢ okcuaom yrieposa (1V) u
KHCIIOTaMU; U3YYCHHUE MTPU3HAKOB MPOTCKAHUS KAYSCTBCHHBIX PEaKIUi
Ha MOHBI MarHus, KajabLus

KecTkocTh BOJBI U CTIOCOOBI €€ ycTpaHeHus. KpyroBopoT KambIus B
npupoje. X3J: u3ydeHue CBOMCTB KapOOHATOB U THAPOKAPOOHATOB
KaJIbIIUs

102

103

104

[IpakTuueckas pabora Ne 8 no Teme "JKEcTKOCTh BOABI M METO/IBI €€
yctpaneHus" (MHCTpyKTax 1o Th)

AmoMuHui: onoxeHue B [lepuoanueckoi cucreMe XuMUYECKUX
anemenToB J[. 1. Menzaeneesa, CTpoeHHE aTOMa, HAXOXKJICHUE B IPUPOJE.
dusznyeckre ¥ XUMHUYECKHE CBOMCTBA aJIIOMHUHUSL.

AmdoTepHble CBOICTBA OKCHIA U THPOKCHAa amtoMuHus. [Ipumenenue
AITIOMHHHMS U €T0 CIUIaBOB. XJ: U3yYEHUE IPU3HAKOB MPOTEKAHMS
KAueCTBEHHBIX PEAKIUI HA NOHBI aJIFOMUHMS; UCCIICIOBAHUE
aM(OTEepHBIX CBOMCTB IMAPOKCUAA aTIOMUHUS

105

OO61mas xapakTepucThKa MeTauioB b-rpynmn (moOo4HbIX MOATPYII):
nonoxxenue B [leproanueckon cucreMe XUMUYECKUX 3iieMeHToB /1. U.
MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBIIEHNE «TIPOBaJIay
AJICKTPOHA Ha MIPUMEPE CTPOSHUSI aTOMOB XpoMa, MeJiu, cepedpa
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BasienTHBIC COCTOSIHHS aTOMOB (-3JIEMEHTOB, CTENICHU OKUCIICHHS aTOMOB
B COEIMHEHUAX. 3aBUCUMOCTb KMCIOTHO-OCHOBHBIX CBOMCTB OKCHUIIOB U
TUIPOKCUI0B METAJIJIOB OT 3HAUEHHUS CTEIICHU OKUCIIEHMSI 3JIEMEHTA B
COEJMHEHUU (Ha IpUMepe COeTUHEHUH XpoMa). XI: uccieioBaHue
amdoTtepHbIx cBoiicTB ruapokcuaa xpoma (1)

107

HepBOHa‘-IaJIBHBIG MMpCACTABJICHUA O KOMIIJICKCHBIX COCANHCHUAX

108

Menp u cepeOpo: cTpoeHre aTOMOB, CTeTIeHU okuciaeHus. O0mme
KpaTKUe MPEJCTABICHHS 0 (PU3NUECKUX M XUMHUECKHX CBOMCTBAX
MPOCTHIX BEIIECTB (B3aUMOJICHCTBHE C KUCIOTAMU-OKUCIUTENSAMH), 00 UX
OKCHJAX, THAPOKCUAAX U COJISIX, MX MpUMeHeHuH. [IpencraBienus oo
aMMHaYHBIX KOMILIEKcax cepedpa u mean. KauecTBeHHBIE peakiiy Ha
KaTHOHBI Men (2+) U cepedpa. XD: n3yueHne NprU3HaKOB MPOTEKAHUS
KaueCTBEHHBIX peaKluil Ha MOHbI MeaH (2+)

109

110
111
112

Llunk: cTpoeHue aToma, CTENEHb OKUCIICHHS. XapaKTEPUCTUKA
bu3nYECKUX U XMMHUYECKUX CBOWCTB, IpuMeHeHue. KauecTBeHHbIe
peaKIMu Ha KaTUOHBI IMHKA. X: U3y4YEHHUE NMPU3HAKOB MIPOTECKAHUS
KAueCTBEHHBIX PEAKIMI HA MOHBI LIMHKA

AmMdoTepHbIe cCBOMCTBA OKCHIA U THIIPOKCH A ITMHKA. XJ: UCCIeOBaHNE
aM(pOTEepHBIX CBOMCTB I'MIPOKCH/IA ITUHKA

Keneso: CTPOCHUC aTOMa, CTCTICHU OKUCJICHUS. Haxoxnenue B npupone

PusnyecKue 1 XMMUYECKUE CBOMCTBA kKeje3a, IPUMEHEHHUE.
buosiornyeckas poJib xkenesa.

113

Oxcuppl, runpoxcuasl u conu xenesa (1) u xxenesa (1), ux cocras,
cBO¥cTBa U noiyyeHue. KauecTBeHHbIE peakllMy Ha KaTHOHBI XKele3a (2+)
u xenesa (3+). XO: u3ydeHue mporeccoB MOJTyISHHS THIPOKCUIOB
xKelne3a, UX XUMHUECKUX CBOMCTB; U3yueHHE PU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKITMN Ha HOHBI XKene3a (2+) u xkene3a (3+)

114

UyryH u cTaimb — CIUIaBbI kKene3a. [[pon3BOACTBO YyryHa U CTaJIH.
DKoNoTru4ecKe MpoOIeMbl, CBI3aHHBIE C METAILTYPTHUECKUMU
MIPOU3BOICTBAMU

115

[Ipaktuueckas padota Ne 9. Penenne skcniepuMeHTAIBHBIX 33124 110
TeMe «BakHel1e MeTasibl U UX COeAMHEHUs» (MHCTpYKTax 1o Th)
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117
118

119

Brruncnenust cocraBa cmecei ¢ UCIIOJIb30BAHUEM PEIICHHS] CUCTEM
ypaBHEHUH

PaznuuHple TUIBI BBIYUCIICHUH 10 YPAaBHEHUSM XUMUYCCKUX PEAKITUI
KoHTposibHast pabota 1mo Teme « MeTalljibl U UX COCTUHCHHS

BemiecTBa u MmaTepuaibl B TOBCEIHEBHOM KU3HU YesloBeka. Baxueiiime
BEIIECTBA U MaTepuaibl, 001acT UX NMpUMeHeHus. be3omnacHoe

HCIIOJB30BaHHEC BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HCpBaH
IoMouib IMpru XUMHUYCCKUX 0XKOrax U OTPAaBJICHUAX

120

HogBeie MaTepuansl u TexHosioruu. [puHnune! «3en€Hoi xumunmy». X9:
O3HaKOMJIEHHE ¢ 00pa3liaMu MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

121

OCHOBBI SKOJIOTHYECKOH I'PaMOTHOCTH. Xumus 1 300POBLE. 3HaueHHue
HN3Yy4YaCMbIX XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ JUIA
q)YHKI_[I/IOHI/IpOBaHI/IH OpraHnu3ma 4CJIOBCKaA. Ilonstue o 3A0POBOM 06p213€
KHU3HU

122

123

XuMuyeckoe 3arpsizHeHue okpysxarouieit cpensl. [lonarue o [TJIK. XO:
olpeieIeHne KUCIOTHOCTH PUPOIAHBIX BOJ

Dxonoruyeckue npoOaeMbl, CBI3aHHBIE C COSTUHEHUSIMU YTIIEPO/Ia,
a30Ta, Cepbl, TKEIBIX METAIUIOB. POJIb XMW B peIIEHUHT
9KOJIOTHYECKUX Mpobaem. XD: MoJaenupoBaHue mpoliecca 00pa3oBaHus
KHMCJIOTHOTO JO/Isl, ©3YYEHUE €r0 BO3/ICVCTBUS HA MaTEpUAIIbI

124

125

ITepuonnueckuii 3akoH u [leprnoanyeckas cuCTeMa XUMUYECKHX
3JIEMEHTOB B CBETE NPEACTABICHUM O CTPOSCHHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IIEMEHTOB M UX
COEIMHEHUH B IEPHOJIAX U rpynmax

126

127
128

CtpoeHue BelecTBa B TBEPAOM, KUJIKOM M ra3000pa3HOM COCTOSTHUU.
Buasl xumMnueckoil CBA3U. 3aBUCUMOCTE CBOMCTB BEIlECTBA OT THUIIA
KPHUCTAJUIMYECKON PELIETKU U BUJ1a XUMUYECKON CBSI3U
Knaccudukanuss XMMHUYECKUX PEaKIIHiA 10 pa3TuYHBIM MPU3HAKAM

[IpakTuueckas padora Ne 10. Pemienne sxkciepuMeHTaIbHBIX 3a/1a4 10
TeMe «XUMUYECKUe peakinm» (MHCTpyKTax no Th)




[IpaxTuueckas padora Ne 11. Pemenne sxciepuMeHTaIbHBIX 33124 110

129 1 1
TeMe «MeTaibl, HeMEeTaJJIbl U UX coeIuHeHus» (MHCTpyKTax 1o Th)
[Iporno3upoBaHre BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX
130 MPEBPAICHUIA B Pa3JIMYHBIX YCIOBHSIX HA OCHOBE TIPECTABICHUN 1
XUMHUYECKON KUHETUKU U TEPMOJIMHAMUKH
131 XHUMHYECKUE PEaKIIMU B pacTBOpax. [ uaponus comueit 1
132 Peakiuy oKuCIeHUSA-BOCCTAHOBICHUS. DJIECKTPOJIN3 1
CBOICTBa KUCIIOT, OCHOBAHUH U COJICH B CBETE MpECTaBICHUIN 00
133 IEKTPOJIMTUICCKON JUCCOIUAIIIH H OKUCITHTEILHO-BOCCTAHOBUTEIIHHBIX 1
peaKIusax
134 [IpomexyTtounas arrectanus. KomiekcHas KOHTpoJibHas paboTa 1 1
135 MonuTopHuHroBas padora 1mo cranaaptusupoBanisiM KM 1
136 MonuTopHuHroBas pabdora 1o cranaaptusupoBanabiM KUM 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 11




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

8 KVIACC

Xumus. 8 kinacc/I"abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIIECTBO
«M3narenscTBo «IIpocBemenue.

9 KJIACC

Xumust. 9 knace/T'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBo «IIpocBemenuey.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

8 KJIACC

0 IIpuka3 Munuctepcra npocsenienus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
yTBEepKIEeHUH (heZiepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAaPTa OCHOBHOTO
obmiero oopazoBanus»(3apeructpuponan 05.07.2021 Ne 64101)

00 https://edsoo.ru/Normativnie_dokumenti.htm

O ITpumepHas pabovas mporpaMma OCHOBHOT'O OOIIEro 00pa3oBaHMs IpeaMeTa « XUMUS
0a3oBbIif ypoBeHb https://fgosreestr.ru

0 https://instrao.ru/

0 Metonnyeckue peKOMEHAAlNU [0 OpraHu3aluy y4eOHOH MPOEKTHO-HUCCIIEI0BATENbCKON
NesITeIbHOCTH B 00pa30BaTeNbHBIX OpraHU3alusix

O [TonoxxeHne o eTUHBIX TPEOOBAHUAX K YCTHOM U MUCbMEHHOW peun 00ydaronmxcs

[0 ITonoxkeHue o BHyTpeHHEN cHcTeMe OLIEHKH KayecTBa 00pa30BaHUs

U IMonoxxeHune o mopsAaKe BEICHUS TETPAIEH MO MpeaMeTam

[0 MeTtonn4eckue peKOMEHAALNH [0 OPraHU3aluu U MPOBEACHNUIO XUMUYECKOTIO
AKCIIEPUMEHTA P U3YUYEHUH yueOHOro npeamera "Xumus'" Ha ypOBHE OCHOBHOTO
o0Opa3oBaHUs

O IIpenogaBaHue ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUSIX OOHOBJICHUS COJIEPKAHUS U
METOOB IMIKOJIbHOTO 00pa3oBanus / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / ITox pen. A.1O. Ilentuna

[0 Kakum ObITh yPOKY XMMHH B COBpeMeHHOI tikoe? https://edsoo.ru/Himiya.htm

[0 Meroaunyeckue mocobus u Buaeoypok: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm
0 UHTEPAKTUBHOE ITOCOBHE. Bocnutanue Ha ypoke: METOAUKA paOOTHI yUUTEs
(mocobue st yuurenei o0Oeodpa3oBarenbHbIX opranu3zaimii) Asropsr: Crenanos [1.B.,



Kpyrnos B.B., Crenanosa 1.B., Cenuanosa H.JI., llycTora 1U.}YO., [Tapdpenosa N.C.,
Yepkammn O.E., bebenuna E.B. / [Toa.pen. I1.B. Crenanosa

0 IIpenogaBaHue eCTeCTBEHHO-HAYYHBIX [IPEIMETOB B YCIOBUSIX OOHOBJICHUS CONEPXKAHUS U
METOOB MKOJIbHOTO 00pa3oBanus ABTopsl: [lentun A.1O., 3arpannunas H.A., Huxumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexn. A.1O. Ileatuna

0 D¢ dexTrBHBIE METOABI 00Y4YeHUs B HHPOPMAITMOHHO-00pa30BaTEIbHON Cpeie ABTOPHI:
Ocmomnosckas .M., Knapun M.B., I'ynrummnaa C.U., Makapos M.U. / ITox pen. .M.
OcMOI10BCKOI.

[0 aTEepakTUBHBIC BUPTYaAJIbHbIEC 1a00paTOPHBIEC U MPAKTHUECKUE pabOTHl HA yIITyOJICHHOM
ypOBHE OCHOBHOTO 00111ero oopaszoBanwus: https://content.edsoo.ru/lab/ Xumus (13
BHPTYaJIbHBIX JJA0OPATOPHBIX PaboT)

[0 UHTepaKTHBHBIC METOIUYECKIE MATEPUAIIBI JJISI METOAMYECKOM MOICPKKH
obpasoBaTenpHbIX opranu3zanuii: https://content.edsoo.ru/case/ Xumus (6

METOAMYECKUX KEHCOB)

9 KJIACC

0 IIpuka3 Munuctepcra npocsenienus Poccuiickoit @eneparuu ot 31.05.2021 Ne 287 «O6
yYTBEpKIEHUH (heZiepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTIO CTaHAaPTa OCHOBHOTO
obmiero oopazoBanus»(3apeructpuponan 05.07.2021 Ne 64101)

00 https://edsoo.ru/Normativnie_dokumenti.htm

O ITpumepHas paboyas mporpaMma OCHOBHOI'O OOILEro 00pa3oBaHMsl IIpeaMeTa « XUMUS
0a3oBbIil ypoBeHb https://fgosreestr.ru

0 https://instrao.ru/

0 MeTonnyeckue peKOMEHAAINU [0 OpraHu3aluy y4eOHOH MPOEKTHO-HUCCIIEI0BATENbCKON
NesITeIbHOCTH B 00pa30BaTeNbHBIX OpraHU3aALUAX

0 [TonoxxeHne o eAUHBIX TPEOOBAHUAX K YCTHOM U MUCbMEHHOW peun 00yyaronmxcs

[0 ITonoxkeHue o BHyTpeHHEN crcTeMe OLIEHKH KayecTBa 00pa30BaHUs

U IMonoxxeHune o mopsAaKe BEICHUS TETPAIEH MO MpeaMeTam

[ MeTonn4eckue peKOMEHAALNHN IO OPraHU3aluu U MPOBENCHUI0 XUMHUYECKOTIO
AKCIIEPUMEHTA MIPU U3YUYeHUH yueOHOoro npeamera "Xumus'" Ha ypOBHE OCHOBHOTO
o0Opa3oBaHUs

O [IpenogaBaHue eCTeCTBEHHO-HAYYHBIX [IPEIMETOB B YCIOBUSIX OOHOBIICHUS COJIEPKAHUS U
METOOB MIKOJIbHOT0 00pa3oBanus / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pexa. A.1O. Ileatuna

[0 Kakum ObITh yPOKY XMMHH B COBpeMeHHOI tikoine? https://edsoo.ru/Himiya.htm

[0 Meroaunueckue mocobus u Buaeoypoku: https://edsoo.ru/Metodicheskie_posobiya_i_v.htm
0 UHTEPAKTUBHOE ITOCOBHE. Bocnutanue Ha ypoke: METOAUKA paOOTHI yUUTEs
(mocobue st yuurenei o0ieodpa3oBarenbHbIX opranu3zamii) Asropsl: Crenanos [1.B.,
Kpyrnos B.B., Crenanosa U.B., Cenuanosa H.JI., llycTora 1U.YO., [Tapdpenosa N.C.,
Yepxkamun O.E., be6enuna E.B. / IToa.pen. I1.B.Crenanosa

O [IpenogaBaHue ecTeCTBEHHO-HAYYHBIX MTPEIMETOB B YCIOBUSIX OOHOBJICHHUS COJIEPKAHUS U
METOOB MIKOJIbHOTO 00pa3oBanus ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa



E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pen. A.1O. Ileatuna

0 D¢ dexrTrBHBIE METOABI 00y4eHUs B HHPOPMAITMOHHO-00pa30BaTEIbHON Cpeie ABTOPHI:
Ocmomnosckas .M., Knapun M.B., I'ynrummna C.U., Makapos M.U. / ITox pen. .M.
OcMOI10BCKOI.

[0 UHTepaKkTHBHbIC BUPTYaJIbHBIC JA00PATOPHBIC U MPAKTUUYESCKUE PA0OTHI HA YIITyOJIICHHOM
ypOBHE OCHOBHOT'O 0011ero oopasosanus: https://content.edsoo.ru/lab/ Xumus (13
BUPTYaIbHBIX Ja00paTopHbIX padoT)[] HTEepaKTHBHBIC METOHYSCKHE MATEPUAITBI JIJIsI
METOIMYECKON MOAICPKKK 00pa3oBaTeNbHbIX opranu3anuii: https://content.edsoo.ru/case/
Xumust (6 METOAMYECKUX KEHCOB)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

8 KJIACC

https://resh.edu.ru

www.1september.ru

https://www.yaklass.ru/p/himija

http://www.xumuk.ru

http://all-met.narod.ru
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708049A9FB940BFB
B6EOAO9ECCS http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-
klassov/himiya-60-zadanii.pdf
http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/metod-rek-yestestv-
nauchn.pdf https://educont.ru

https://urok.1c.ru/

https://marketplace.obr.nd.ru/library/lessons?by_groups=1

http://fipi.ru/

https://media.prosv.ru/content/?klass=8&subject=9
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

9 KJIACC
https://resh.edu.ru
www.1september.ru
https://www.yaklass.ru/p/himija
http://www.xumuk.ru
http://all-met.narod.ru
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=0CD62708049A9FB940BFBB6EOAO
9ECCS http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-
zadanii.pdf http://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/metod-rek-
yestestv-nauchn.pdf https://educont.ru
https://urok.1c.ru/
https://marketplace.obr.nd.ru/library/lessons?by _groups=1
http://fipi.ru/



https://media.prosv.ru/content/?klass=8&subject=9

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

ITPOLECCA

YYEBHOE OBOPYJOBAHMUME

Texnuyeckue cpeacTBa 00ydeHus:: MOHOOJIOK, MyJIbTUMEIUINHBINA TPOEKTOP, MHTEPAKTUBHAS JJOCKA,

JIOKyMEHT-Kamepa, nepudepuitHpie ycTporcTBa (KOJIOHKH 3BYKOBBIC, MBIIIb ONITUYECKAs,
KJIaBHaTypa, CETCBOUN (PUIIBTP)

OBOPYJAOBAHME VIS ITPOBEJAEHUS IIPAKTUHYECKHUX PABOT
Oo0opynoBanne kaduHera (B coorBercTBuM ¢ [Ipukazom Munucrepcrsa Ilpocsemenust P®

oT 6 ceHTAOPs 2022r. Ne 804)

porpaMMHOe o0ecredeHre, 00pa3oBaTeIbHbIN

MMoapaznen 15. KaOuHer XumMumu Hanunuwe |Yactuunoe [HeoOxomum
COOTBCTCTB (6]
ue npuodpect
n
Crnenuanu3upoBaHHas MeOelb U CUCTEMbl XpaHEHUs JUlsl KabuHeTa
OcHoBHOE 000pY/I0BaHUE
2.15.1. Cton 1abopaTOpHBINA JEMOHCTPAIIMOHHBIH (C 1
3aIIUTHBIM, XMMOCTOMKUM U TEPMOCTOMKHAM
MOKPBITHEM, PAKOBUHOM, TIOJIBOJIKOM 1 OTBEACHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUIECKUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKIIFOYEHUS TOKA)
2.15.2. Crous 1abopaTOpHBI 1EMOHCTPALIMOHHBIH ¢ 1
HAJCTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM TTOKPHITHEM )
2.15.38. Cron yyeHn4eckuii 1abopaTOpHBIN, peryInpyemblit 13
0 BBICOTE (C 3aIIUTHBIM, XHMOCTOHKUM 1
TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM
10 HApY>KHOMY KpParo, TIOJIBOJIKOH U OTBEACHUEM
BOJIbI U CAHTEXHUKOI )/CTOJ yUeHUUYECKUiA,
peryaupyemMblii 1o BeICOTE (IPHOOPETAeTCs TOIBKO
IIPU HAIMYUHU CIELUAIBHOTO J1a00paTOpPHOTo
OCTPOBHOTO CTOJIa)
2.15.4. Cryn yueHn4ecKuil MOBOPOTHBIN, PEryJIUPYEMBIN MO 32
BBICOTE
2.15.5. OrHeTymuTeIh 1
OcHoBHO€/JI0NIOTHUTENBHOE BAPHATHBHOE 000pPY/1I0BAHUE
2.15.6. Croiiku ans xpanenusi ' MA-nabopaTopuit 1
2.15.7. dnunyapT ¢ MAarHUTHO-MapKEPHOH T0CKOM 1
TexHuueckue cpencTa
OcHoBHOE 000pyT0BaHUE
JlonoJHUTENbHOE BApHATHBHOE 000PY/I0BaHUE
2.15.8. ITnanmmeTHpIi KOMIbIOTEP (JIMLEH3UOHHOE 1



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

KOHTEHT, CHCTEMA 3aIUTHl OT BPEAOHOCHOM
uHbopManun)

O60opy10BaHHE XMMHYECKOH J1abopaTOpuu

Creuuann3upoBaHHasi MeOellb U CUCTEMbI XPaHCHUS LIS
XMUMHYECKOH J1Jab0paTopuu

OcHoBHOE 000pYyT0BaHUE

2.15.9. JIaGopaTopHBbIif OCTPOBHOM CTON (ABYXCTOPOHHUH, C 1
3alUTHBIM, XUMOCTOUKHM U TEPMOCTOUKUM
MOKPBITHEM, HAJICTOJIbEM, C TIOJCBETKOMN U
ANEKTPUYECKUMU PO3ETKaMU, TIOJIBOAKON U
OTBEJICHUEM BOJIbl M CAHTEXHUKOM)
2.15.10. Ctyn 1a00paTOPHBINA, PETYIMPYEMBIH 1O BHICOTE 32
2.15.11. Cto 1abopaToOpHBINA 1EMOHCTPAIIMOHHBIH (C 1
3alIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM
MOKPBITUEM, PAKOBHUHOM, TTOJIBOAKON U OTBEIEHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUIECKUMHU PO3ETKAMH,
aBTOMAaTaMU aBapHIHOTO OTKJIFOUEHUS TOKA)
2.15.12. Cron mabopaTOpHBIN TEMOHCTPAIIIOHHBIN C
HAJCTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM ITOKPHITHEM )
2.15.13. CT0J ¢ sImuKaMu JUIsl XpaHeHus/ TyMOoOn 1
2.15.14. Kpecino oducnoe 1
2.15.15. [Ikad BBITSHKHOW TAaHOPAaMHBIN 1
2.15.16. [xad m1st XpaHeHUsT y9eOHBIX TOCOOMIA 1
2.15.17. OrHeTymuTeIb 1
JleMoHCTpalnoHHOE 000pyAOBaHKE U MPUOOPHI Ui KaOUHEeTa U
nJabopaTtopuu
OcHoBHOE 000py/10BaHUE
2.15.18. Becnl anextponHble ¢ USB-nepexogHukom
2.15.19. CTONUK HOXbLEMHBIN 2
2.15.20. LlenTpudyra 1eMOHCTpaIIMOHHAS 2
2.15.21. [lITaTnB 7EeMOHCTpPAIIMOHHBII 2
2.15.22. Anmapar JJ1si IPOBEJCHUSI XUMUYECKUX PEAKITUN 2
2.15.23. Amnmnapar Kunmna 2
2.15.24. OBIMOMETP 2
2.15.25. ["'eHepaTop (MCTOYHMK) BBICOKOTO HAMPSKEHUs 2
2.15.26. ['openka yHUBepcaabHas 2
2.15.27. [Ipubop st UILTIOCTPAU 3aBUCUMOCTH CKOPOCTH 2
XUMHUYECKUX PEAKIIUI OT YCIOBHM OKpYKarolen
cpenpl
2.15.28. Habop st snekTponn3a AeMOHCTPAMOHHBIN 2
2.15.29. [Ipubop 1u1st ONBITOB IO XUMHH C JIEKTPUIECKUM 2
TOKOM (J1Ta00paTOpHBIii)
2.15.30. [Tpubop 1uist OKUCTCHHS CIIUPTA HAJl METHBIM 2
KaTaJIn3aTOpOM
2.15.31. [TpuGop 1 momyyeHHs rajJou0aNIKaHOB 2

JIEMOHCTPAIIMOHHBIN




2.15.32. [Tpubop 11 MOTydEHUsI PACTBOPUMBIX BEIIECTB B 2
TBEPJIOM BUJIE

2.15.33. YcranoBka i1 GUIBTPOBAHUS MO BAKYYMOM 2

2.15.34. [Tpubop 11st onipeiesieHnst cocTaBa BO3ayxa 1

2.15.35. ["a3oananu3aTop KMCIOpPOJa U TOKCUYHBIX T'a30B C 2
G poBOH MHAMKAIMEH ITOKa3aTenei

2.15.36. [Tpubop It MILTIOCTPALIMH 3aKOHA COXPAHEHUS 2
MAacchl BEIIECTB

2.15.37. YcranoBka /115l IEPErOHKH BEIIECTB 2

2.15.38. bapomerp-aneponn 2

JIabopaTopHO-TEXHOJIOTHYECKOEe 000pyI0BaHHE JJIsi KAOMHETa U

nabopaTtopuu

OcHOBHOE 000PYIOBaHUE

2.15.39. udposas madbopaTopusi 10 XUMHHU ISl YIHTEIS 2

2.15.40. [{udposas mabopaTopwsi 10 XUMHHU IJIsl YYCHUKA 2

2.15.41. [Tpubop 1uist MoTy4YeHUs TaIONI0ANKAHOB U CIOKHBIX 2
7¢bupoB J1a00paTOPHBII

2.15.42, KonGonarpesareinnb 2

2.15.43. DIEKTPOTUINTKA 2

2.15.44. baHs kOMOMHUpOBaHHAas JIabopaTopHas 2

2.15.45, Bechl 1u1s1 ChITyYrX MaTepuaioB 2

2.15.46. [Tpubop [u1st MOTyYeHHSI Ta30B 2

2.15.47. CnmproBKa J1abopaTopHast 25

2.15.48. MarauTtHas Meniaaka 2

2.15.49. MuKpoCcKOI IUPPOBOH C PyKOBOJICTBOM 20
M0JIL30BATEIIS] U IOCOOUEM JIsl yUaIUXCsl

2.15.50. HaGop m1st yncTku onTHKU 2

2.15.51. HaGop nocy bl Ui peakTHBOB 20

2.15.52. HaGop nocy el u mpuHaIEKHOCTEH 111 pabOTHI C 20
MaJIBIMU KOJINYECTBAMH BEILIECTB

2.15.53. HaGop npunaanexxHocTel u1st MOHTa)Xa MPOCTEUIINX 20
prOOpPOB IO XUMHHU

2.15.54. HaGop nocyibl 1 npuHaAIeKHOCTEH U3 MponuiieHa 20
(MuKposIadbopaTtopusi)

OcHoBHO€/Jl0NIOJTHUTENBHOE BAPHATHBHOE 000PY/I0BaHUE

2.15.55. | Kommnext I'MA-nabopaTopuii o Xumuu 15

JlonoJTHUTEIbHOE BApHATHBHOE 000PY/I0BaHUE

2.15.56. | MydenbHas neupb 1

JlabopaTopHas xuMu4ecKasl mocya Jijisi kKabuHeTa u 1abopaTopuu

OcHoBHOE 000py/10BaHUE

2.15.57. KoMITIeKT K0JIO 1eMOHCTPAIIMOHHBIX 2

2.15.58. Habop npoOok pe3nHOBBIX 2

2.15.59. [lepexo]1 CTEKIISIHHBIN 20

2.15.60. [Tpobupka Bropia 20

2.15.61. [Tpobupka IBYXKOJICHHAs 20

2.15.62. CoequHUTENL CTEKIITHHBIN 20

2.15.63. 3akiM BUHTOBOM 20

2.15.64. 3axxuM Mopa 20




2.15.65. [I1aHr CUIMKOHOBBIM 20
2.15.66. KommiekT cTekIssHHON Mocy /sl Ha nutnugax 20
JEMOHCTPAIIMOHHBIH
2.15.67. Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE) 2
2.15.68. KomruiekT n3aenuit u3 kepamuku, Gapdopa u dasitca 2
2.15.69. KommiekT noxek haphopoBbIx 2
2.15.70. Kommiekt MepHbIX K010 Majioro o0bema 2
2.15.71. KOoMITIEKT MEpHBIX KOJIO 2
2.15.72. KoMriekT MEepHBIX IJIMHJIPOB TIACTUKOBBIX 2
2.15.73. KoMIujieKT MEepHBIX HIIUHPOB CTEKISTHHBIX 2
2.15.74. KoMIieKT BOpOHOK CTEKIISTHHBIX 2
2.15.75. KoMIuiekT numnerok 2
2.15.76. KOMIUIEKT cTaKkaHOB MJIACTHKOBBIX/CTEKJISTHHBIX 2
2.15.77. KoMmiekT cTakaHOB XUMHUYECKHUX MEPHBIX 2
2.15.78. KoMIIeKT cTakaHYnKOB I B3BEIINBAHNSA 2
2.15.79. KOMIUIEKT cTynok ¢ necTukamu 2
2.15.80. Habop mmareneii 2
2.15.81. Habop nuHIIeTOB 2
2.15.82. Hab6op vamex [letpu 2
2.15.83. TpyOka crekissHHas 20
2.15.84. DKCUKATOP 2
2.15.85. Yanra kpucTaIn3aioHHAs 20
2.15.86. [{unis! TUTENbHBIC 20
2.15.87. Bropetka 20
2.15.88. ITpobupka 200
2.15.89. banka o1 peakTHBBI TOIMATHIICHOBAS 20
2.15.90. banka o peakTHBBI CTEKJISIHHAS U3 TEMHOTO CTEKJIA 20
C IPUTEPTOIN MPOOKOI
2.15.91. HaGop CKJISIHOK JJ1s1 paCTBOPOB PEaKTUBOB 50
2.15.92. [Tanouka cTekiIsiHHAs 20
2.15.93. [taTuB 11 TPOOUPOK 30
2.15.94. KommuiekT eprieit 15t MbIThsl 7a00paTOPHOI MOCYAbI 2
2.15.95. KomrmuiekT cpencTs uist HHAMBUAYATBLHOMN 3alTUTHI 2
2.15.96. KommiekT TepMomMeTpoB 2
2.15.97. CyumibHasi HaHeNb JJ1s1 TOCY bl 3
JloTIoJTHUTEThbHOE BAPHATHBHOE 000Dy IOBAHUE
2.15.98. [lepexo]1 CTEKIISHHBIN
2.15.99. Boponka genurenbHas 2
2.15.100. | Crynka dhapdopoBas ¢ IECTHKOM 4
2.15.101. | 3axum npoOUpOYHBII 20
2.15.102. | Yamreyka Juis BBITAPHBAHHS 20
2.15.103. | ®wibpTpoBasbHas OyMara/GuIbTpsl OyMaXKHbIC
2.15.104. | KOMIUIEKT 3TUKETOK 2
2.15.105. | Turens 20

Monenu (00beMHBIE U TUIOCKHE), HATypaJIbHbIE 00BEKTHI
(KOJIEKIIMU, XUMUYECKIE PEaKTUBBI) Ui KaOuHeTa U
nabopaTopuu

OcHoBHOE 000py/10BaHUE




2.15.106. | KommiekT Mojesneil KpUCTANTHYECKUX PEIIeTOK 2

2.15.107. | Mouenb MOJEKYJIbI OelKa 2

2.15.108. | HaOop ans MOAETMPOBAHUS CTPOCHUS 2
HEOPraHWYeCKUX BEIIECTB

2.15.109. | HaOop ans MOAETHPOBAHUS CTPOCHUS OPTaHUYECKUX 2
BCILICCTB

2.15.110. | HaGop anst MOAEIMPOBAHNUS CTPOCHUS aTOMOB U 2
MOJIEKYJI

2.15.111. | HaGop ans MOAETHPOBAHHUS HIIEKTPOHHOTO CTPOCHUS 2
aTOMOB

2.15.112. KoMmuekT xosuiekuuii 2

2.15.113. | KOoMIIJIEKT XUMHUYECKUX PEaKTUBOB 2

JleMOHCTpannoHHbIE Y4eOHO-HAIJISHbIE TOCOOHS

OcHoBHOE 000pYI0BaHNE

2.15.114. | KOoMIIJIEKT MOPTPETOB BEITMKUX XUMUKOB 2

2.15.115. ITocoOus HArJIAMHON KCIIO3ULIHA 2

2.15.116. | Ilepmomuueckasi cicTeMa XUMHUECKUX JIEMEHTOB 2
J.M.MeHneneeBa 31eKTpOHHAS

O6opynoBanne 1a00pPaHTCKON KAOMHETA XMMHH

OcHOBHOE 000pY/I0BaHNE

2.15.117. CT0J1 ¢ SImMKaMu ISl XpaHSHUs/ TyMOOM 1

2.15.118. | Kpecno oducHoe 1

2.15.119. | Cron nmabopaTopHBIi MOCUHBIHI 1

2.15.120. CymuibpHasi HaHeb IS TOCY bl 3

2.15.121. | Hlxad ans xpaHeHUs: y4eOHBIX TOcOOui 1

2.15.122. | OrseynopHslii mkad s XpaHeHus 1
JIETKOBOCIIIAMEHSFOIIIMXCS, TOPIOYUX U
B3pBIBOOIIACHBIX BEIIECTB

2.15.123. | Hlkad ans XpaHEHUs] XHMHUUECKUX PEaKTHBOB 2

2.15.124. | Hlxa¢ ans xpaHeHUs 1abopaTOpHOIH 3
MOCYIbI/TIPUOOPOB

2.15.125. | Hlkad BHITSHKHON 1

2.15.126. | JlaGopaHTCKuUii cTOJ

2.15.127. | Crtyn 1ab0paTOpHEIH, PEryJIMPYEMBIi 110 BBICOTE

2.15.128. | DnexkTpuyeckuil aKBaJAUCTHIIISITOP 1

2.15.129. | lkad cymmuabHbIHA

2.15.130. | Pe3uHOBBIC MEpUYATKH 2




Ipuioxenue 1. Meroanyeckne MaTepuaJibl

®opMbI 00yUeHHSA

@poHranbHas padoTa (peaausyercsl B MpoLEcce akTyalu3aluu 3HAHUH, U3y4eHHs] HOBOTO
MaTepuaia, peIIeKCHH).

I'pynmnoBast pabota (peanzyercs B MPOLECCE BBINOJIHEHHS POEKTHBIX paboT, TBOPUECKUX
3a7aHUN ).

ITapHas paGota (peanusyeTcst IpU BINOJIHEHUH JIAOOPATOPHBIX M IMPAKTUYECKUX paboT, B
nporecce 3aKperyieHus N3y4eHHOr0 MaTepuaia, Ipyu B3auMOIIPOBEPKE).

WnpuBuayanbHas pabota (peanu3yercss BO BpeMs NPOBEPOUYHBIX U KOHTPOJIBHBIX PadoT,
BBINOJIHEHUS U PEPEeHIINPOBAHHBIX 33/1aHUH ).

MeToabl 00ydeHust
B mporecce o0yuenust xumuu B 8-9 kitaccax HCIOJIB3YIOTCS CIEAYIONE OMHAPHBIC METO IBI
o0yueHus:

Merto/1bl TpenogaBaHus Mertobl yueHust
WudbopmalinoHHO-co00ma0Iuit HcnonHuTenbCKkuit
OOBSICHUTEIBHO-UIIIOCTPATUBHBIN PenpoyKTUBHBIH
NHCTpYKTHUBHBIN [IpakTnueckuit
OO0BSICHUTETLHO-CTUMYJTUPYIOIIHMA YacTUYHO-TTIOMCKOBBIN
[ToOyxnaronuit ITonckoBElit

C yderomM 0COOEHHOCTEH MpenoiaBaeMoro mpeaMeTa BaKHOE 3HAYCHHE JTAeTCs
TaKUM CTIenru(UIECKUM METO/IaM O0YUCHHUS KaK:

1) Hab6maromeHne XUMHYECKUX OOBEKTOB U MX M300paKeHU;

2) MopenupoBaHue XUMUIECKUX 00BEKTOB;

3) Omucanue (XapaKTepPUCTHKA) XUMUYECKHX 00HEKTOB,;

4) OOBsicCHEeHHE XUMUUECKHX (DAKTOB U SIBIICHUH;

5) Tlpenckazanue XMMUUECKUX (PAKTOB U SBICHHI;

6) XuMHYeCKHH SKCIEPHUMEHT (IEMOHCTpAIMU, JTadopaTopHble pabOThI, MPAKTHYCCKUE

paboThl);

7) PeleHre XMMUYECKHX 3a/1a4.

KonTtpons 3a pesyipratamMu 00ydeHHsI OCYIIECTBIISICTCS Yepe3 MCIIOIb30BaHUE CIEIYIOIIIX
BUJIOB: BXOJHOM, TEKyIIMH, MPOMEXKYTOUHBIM, UTOrOBBIN. [Ipn 3TOM MCHONB3YyIOTCS pa3iuyHbIE
dbopMBI  KOHTpOJISI: KOHTpOJbHasi paboTa, camocTosiTebHas paboTa, TECT, TMPOEKTHI,
UCClIeI0BaTeNbCKUE paboThI.

Texnonornu od0yuenus
B 8-9 knaccax peanu3yroTcs CIeIYIOIIHE TEXHOJIOTUN O0YUYCHHS: TEXHOIOTH 00yYCeHUS Ha
OCHOBE KOHCIIEKTOB OMNOpHBIX curHaioB B.®. IllaranoBa, MHPpOpPMALMOHHO-KOMMYHHUKATHBHAsS
TEXHOJIOTHUSI, TEXHOJIOTUS Pa3BUTHS KPUTUYECKOTO MBIIIEHUS yepe3 urenue u nucbmo (PKMUII).

CpeacrBa 00y4eHus
B npornecce 00yuenus xumMuu B 8-9 kiaccax MCHOIB3YIOTCS CIEAYIONINE CPEACTBA O0YUCHHUSL:

Y4eOHo-MaTepHuanbHbIe JMgaKTHKO- IIcuxonoro-
METOIUYCCKHE IIearornIeCKue
1) KoIeKIMKU MUHEPAIOB, TOPHBIX TOPO/I, 1) xumudecknil | [lo3HaBaTeIbLHBIC
METAaJJIOB U CILJIABOB; SI3BIK; 3aJIaHU:
2) MeToaibl XuMHUH; | 1) BOIPOCHI;




2) peakTHBBI, MaTepUAJIbI, TPUHAUICKHOCTH | 3) XUMUYECKUM 2) yrmpaxKHeHHUS;

JUISL XUMHAYECKHUX OIILITOB; AKCIIEPHUMEHT; 3) 3apauum;

3) XuMUYECKHE MPUOOPHI, allmapaThl; 4) XUMUYECKUE | 4) TECTHI,

4) xuMHUecKast ocya; 3a/a4M; 5) XUMHUYECKHE TUKTAHTHI;
5) TabyUIIBI, TUTAKATHI, CXEMBI; 5) nmuaaKTUYeCKuid | 6) aIrOPUTMBI;

6) moneny; MaTepual. 7) 3BpUCTUYECKUE

7) sKpaHHbIE TOCOOUSI, KOMIIBIOTED, MpeuCaHus;
MHTEpaKTUBHAas J0cKa, IHTepHeT; 8) IMIAKTUYECKUE UTPBI;
8) xauru (yueOHbIe, CIIpaBOYHBIC, HAYYHO- 9) TBOpUECKHE 3aaHus.
MOIYJISIPHBIE);

9) aunakTUyecKue Nocoousi, BUpTyaabHas

naboparopus.

Kpurtepuu onenuBanus

OHeHKa YCTHOI'O OTBCTA:

OTMETKH

Iloka3arenu oTBeTa

«5»

OTBeT NOJIHBIN U PaBUJIbHBIA HA OCHOBAaHUHU U3YUYEHHBIX TEOPHUIA; MaTeprall U3JI0KEH B
ONPEACICHHOMN JIOTMYECKOMN NOCIIEA0BATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSTEbLHBIN.

«4y

OTBeT NOJIHLIA U HpaBI/IJII)HI)If/'I Ha OCHOBAHUH U3YYCHHBIX Teopnﬁ; MaTcpHrall U3JIOKCH B
onpeneneHHoﬁ JIOTHYECKOH MMOCJICAOBATCIbHOCTH, IIPU OTOM JOIIYIICHLBI JABC-TPU
HCECYHICCTBCHHBIC OIHI/I6KI/I, HCITPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTCIIA.

«3»

OTBeT MOHBIN, HO MPU ATOM JIONYIIECHA CYIICCTBEHHAs OIIMOKA WJIM OTBET HEITOJHBIM,
HECBSI3HBIN.

«2»

OtBeT O6H3py>KI/IBaCT HCIIOHUMAHHUEC YUYCHHKOM OCHOBHOI'O COACPIKAHUA yqe6Horo
Marcepurajia Wi AONYIICHBI CYIICCTBCHHBIC 0HII/I6KI/I, KOTOPBIC y‘l&HIPIfIC?I HE MOXCET
HCIIPAaBUTDH IPU HABOAANIUX BOIPOCAX YUUTCIIA.

«1»

OTcyTCcTBHUE OTBETA.

OneHka TUChbMEHHBIX KOHTPOJIBHBIX padoT:

OTMeTKH

[Tokazarenu paboT

«5»

PaboTa BbINoOIHEHA MPaBUIIBHO U TIOJIHO Ha OCHOBAHUU U3YyUYEHHBIX TEOPETUUECKUX
MOJIO’KEHUH, B OIIPEIETICHHON JIOTMUECKOH MOCIe10BaTeIbHOCTH, TUTEPATyPHBIM
A3BIKOM, CAMOCTOSITEIILHO.

«“»

PaGora BbImoOIHEHA TPaBUIIBHO, B HEM OMYIIEHBI IBE HECYILIECTBEHHBIE OMNOKY (MK
YIYIIEHBI JIBa HEXapaKTepHBIX (PakTa).

3»

Pabora BeIMoTHEHA HE MEHEe YeM HAIMOJIOBHUHY, IOMYIIEHBI OJTHA CYIIIECTBEHHAS
OIMMOKA M JIBE-TPH HECYIICCTBEHHBIC OIMHUOKH.

2»

PaGota BeIMOTHEHA MEHBIIIE YeM HAMOJIOBUHY WIIA COJIEPKUT HECKOIIBKO
CYIIECTBEHHBIX OIMMOOK.

«1»

PaGora He BBIMIOJIHEHA.

OI_ICHKa OKCIICPUMCHTAJIbHBIX yMCHHfII

‘ OtmeTkn ‘

IToka3aTenu ymeHui




«5»

DKCHEPUMEHT OCYIIECTBIICH IO TUIAHYy C YY€TOM TEXHHKH O€30IacHOCTH W TIPaBHII
paboTHl ¢ BemecTBaMH W OOOPYAOBAaHHEM; BBICOKHMH YPOBEHb C(HOPMHUPOBAHHOCTH
AKCIIEPUMEHTAIBHBIX YMEHHI (YUCTOTAa pabouero Mecra, MopsAoK Ha CTOJIE, SKOHOMHUS
UCTIOJB3yEeMBbIX PEaKTHUBOB W Jp.); NMHUCbMEHHas paboTra (oT4eT 00 OSKCIEePUMEHTE)
BBINTOJTHEHA MTOJTHOCTBIO, ClICNIaHbI IPABUIIBHBIC HAOIIOJICHUS U BBIBO/IBL.

«“»

DKCIIEPUMEHT BBIMIOJIHEH MOJIHOCTHIO C YUETOM IMPaBUIJI TEXHUKU 0€30MacHOCTH, TIpU
A9TOM JIOMYIIEHBl HECYIIECTBEHHbIE OIMMOKKM Tpu paboTe C BEIIeCTBAMH H
o0opy/i0BaHWEM; B MUCBMEHHOM OTYET€ OO0 SKCICPUMEHTE CHeTaHbl MPaBUIHHBIC
HaOJIIOIEHUS U BBIBOJBI.

«3»

B xome skcmepuMeHTa JIOMyIIEHA CYIIECTBEHHas OMIMOKA, WCIpaBICHHAs I10
TpeOOBAHUIO YUUTEIIST; TUCHMEHHBIN OTYET 00 IKCIIEPUMEHTE BBIMIOTHEH MTPABUIILHO HE
MEHEE YeM HaIOJIOBUHY (MMEIOTCS YITYIIICHUS B 00OBICHEHUU U 0POpMIICHUHU PaOOTHI).

«2»

B xozxe skcnepuMenTa aonyuieHsl ABe (M 0ojee) CylecTBEHHbIE OIIMOKH, KOTOphIe
yYaIMicss He MOXKET MCIIPABHUTH JaXKe 10 TPEOOBAHUIO YUUTEIIS; MUCHbMEHHBIA OTYET O
MIPOJICJIAaHHON JKCIEPUMEHTAIbHON paboTe BBHIMOJIHEH MEHbIIE YEeM HaIlOJIOBUHY,
COJCPKHUT CYNIECTBEHHBIE OMMOKU B 00BSICHEHHH U 0(hOPMIICHUHU pabOTHI.

«1»

OTCyTCTBYIOT Yy ydYallerocsi 3KCIepHMMEHTAJIbHBIE YMEHHS; MHCbMEHHBIH OT4eT 00
HKCHEPUMEHTAIbHOI paboTe OTCYTCTBYET.

O1eHKa YMEHHM peniaTh SKCIIEPUMEHTAIbHBIC 3aa4H:

OTMeTKH

ITokazarenu ymeHuu

«5»

[Inan pemnieHus COCTaBJIECH MPABUIBHO; TPABHILHO OCYIIECTBICH MOAOOP XUMHUYECKHX
PEaKTUBOB W OOOpPYAOBaHUS, MAHO IOJTHOE OOBSICHCHWE W CJCJIaHbI IPABUIbHBIC
BBIBOJIBI.

«“»

[Inan pernieHus COCTaBJICH MPABUIBHO; IPABUILHO OCYIIECTBICH MOAOOP XUMHUYECKHUX
PEaKTHBOB M 00OPYAOBaHUS; JOMYIIEHBI BE HECYIIIECTBEHHBIE OITMOKN B OOBICHEHUH
Y BBIBOJIAX.

«3»

[Inan pemreHust cocTaBiieH MPaBUIBLHO; TPABUIIHLHO OCYIIECTBIICH MOA00P XUMHUYECKUX
PEaKTUBOB M 00OPYIOBaHUS; IOMYIIEHA CYIIECTBEHHAs OIMOKA B OOBSICHEHUH U
BBIBOJIAX.

2»

Jomymiens! 1Be (1 6oJiee) CyecTBEeHHbIE OMMOKH B TUTAHE PEIICHUs, B T0100pe
XUMHYECKHUX PeaKTUBOB U 000pyAOBaHNUs, B O0BSICHEHUH U BBIBOJIAX.

«1»

3KCH€pI/IM€HTaJ'IBHa$I 3aa4a HC pCUICHA.

OHGHKa yMeHI/Iﬁ pemaTh paC4YCTHBIC 3aJa4n:

OrTMeTKH

IToka3zaTenu yMeHHH

«5»

B nutane penieHust, IOrn4eckoM paccy>kJI€HUH U pelIeHNH HET OIMOO0K; 3a/1a4a pelieHa
panMoHaIBHBIM CIIOCOOOM.

«“4»

B nane penienus, JOrH4ecKOM pacCy KICHUN U PEIICHUH HET CYIIECTBEHHBIX OITHOOK;
3a/laya pelieHa HepaluOHAIBHBIM CIIOCOOOM WM JOMYIICHHI JIB€ HECYIECTBEHHBIC
OIIINOKH.

«3»

B IIaHE, JTOTMYCCKOM PACCYXKICHNU U PCHICHUN HET CYIICCTBCHHBIX OH_II/I6OK;
AONYHICHBI CYIICCTBCHHBIC OIIMOKH B MAaTEeMaTHYCCKUX pacucTax.

2»

HmMmeroTcs CYHICCTBCHHBIC OIIIMOKH B IJIaHEC, JIOTUYCCKOM PACCYKJACHUU U PCIICHUU.

«1»

OTCYTCTBI/IC OTBCTA HA PACUYCTHYIO 3aaa4y.




Ipunoxenue 2. OueHOYHbIE MATEPHAJIBI

8 kiaacce

CraproBasi IMaTHOCTHKA
Heab: Omnpenenuts ypoBeHb CHOPMHPOBAHHOCTH PETYJIATUBHBIX H TO3HABATEIBHBIX
YHHUBEPCATbHBIX YUEOHBIX ACHCTBUI 10 XUMUU Y 00ydaroIuxcs § KIaccoB.
1. Hasnauyenme padoThI
PaGora npennaznaueHa Ji1si MPOBEACHUS MTPOLEAYPhI CTAPTOBOTO KOHTPOJIS
WHJIMBUIYATbHBIX JOCTHXKEHUN 00yUaromuxcs § kiacca B 00pa30BaTeIbHOM YUPEXKICHUH 110
npeameTy «Xumus» B cootBeTcTBUU ¢ PI'OC. CtapToBas KOHTPOJbHAs padoTa MO3BOJISET
OCYIIECTBUTH TUATHOCTUKY JTIOCTUKEHUSI METANIPEAMETHBIX PE3YyJIbTATOB, B TOM YHCIIE
OBJIaJICHHE METANPEIMETHBIMU MOHITUSIMH U CIOCOOHOCTh MCIIOIb30BaHMs YHUBEPCATBHBIX
yuebnbix aeiictuii (YY /1) B yueOHOM, MO3HABATENIFHON M COIIMATIBHOM MPaKTHKE.
Pe3ynbTaThl cTapTOBON KOHTPOJIIBHOM pabOThI MOTYT OBITH HCIIOJIB30BAHbI TSl OLICHKH
JUYHOCTHBIX PE3YJIBTATOB O0yUYCHUSI.
2. CTpyKTypa BapMaHTa HTOrOBOW KOHTPOJIbHOI padoThl
BapuaHT cTapTOBOI KOHTPOJIBHOM PabOTHI COCTOUT U3 6 3aMaHMi. 3aIaHUs TPOBEPSIOT
pEryJIsITUBHBIC YHUBEPCAIbHBIE YUeOHbIe NEHCTBUS: OCHOBAHBI HA YMEHHUAX aHAJM3UPOBATh
JAaHHBIC, IPUMEHSTh 3HAHUS U3 €CTECTBEHHBIX HAYK, COOTBETCTBEHHO MPOBEPSIOT
M03HaBaTeNIbHbIE YHUBEPCANIbHBIE yueOHbIe NeiicTBUsA. Ha BeimonHeHue Beeil paboThl
otBoautTcs 20 MUHYT.
3. Ouenka BbINOJHEHHS OT/AeJIbHBIX 32/IaHUI U PadOTHI B 1€JIOM.
3a BepHOE BBIMIOJTHCHHUE KAXKIOTO U3 3aMaHuil 1—6 BeIcTaBisercs 2 O0amia. MakcuManbHBIN
MIePBUYHBIN 0aJT 3a BBITIOJIHEHHUE BCe paboThl — 12.
IllkaJja nepeBo/ia MEPBUYHOIO 02J1J1a 32 BLINOJHEHUH KOHTPOJILHOI pa0oThI B
OTMETKY 110 S-HOM IIKaJie

OtMmeTKa 10 5- 2 3 4 5
HOM IIKaje
[TepBruHBIiA 0-5 6-8 9-10 11-12
Oam

NHCcTpYKIMSA 110 BLINOJHEHHIO PA00ThI.
Ha BrimonHeHnue utoroBoit padotsl naercs 20 munyT. PaboTa coctout u3 6 3aganuil.
[Tpu BBITTOJIHEHWH 3aJaHHI 3AIUIIUTE OTBET TaK, KaK YKa3aHO B TEKCTE 3aJIaHUSI.
CoBeTryeM BBITIONHSATH 3aJlaHMsI B TOM TOPSAKE, B KOTOPOM OHHU JaHbl. bamiel, momydeHHbIe
Bamu 3a BBITOJIHEHHBIC 3a/IaHUs, CyMMHpPYIOTCS. [locTapalTech BBIMOIHUTH KaK MOXKHO
OoJbIle 3aJjaHui 1 HaOpaTh HauOOoIbIlIee KOJIUYECTBO OAIIOB.

Bapmuanr 1.
1.OmpenenuTe, Te NepevnCIIEHbl TOJILKO Ha3BaHUsI BEIIECTB:
1. mpoBOJIOKa, MOJIOTOK; 3. coub, caxap;
2. cTaKaH, CTEKIIO; 4. cepebpo, KOIBIIO.
2. Kakoli nmpu3Hak onuchiBaeT pU3MIECKOE CBOMCTBO KUCIOPOJIA:
1. KpyTbIit 3. KUIKAN
2. JUIMHHBIA 4. ra3000pa3HbIi
3. CBoOIiCTBOM jKee3a He sSBISIeTCS:
1.TemmepaTypa TUTaBICHHS 3.popma
2.371eKTPONPOBOTHOCTh 4.KOBKOCTb

4. TlpouuraiiTe TEKCT.



«Yto BiIeU€T YeIOBEKA 3aHUMAThCs XuMuel? HaBepHoe, TAWHCTBEHHAS CHJIa, 3aKITIOUEHHAS B
BemiecTBe. OHa MOXeT OBITh U LIENEeOHOM, ¥ CTPAIIHOM M0 CBOEMY pa3pylIalonieMy ACHCTBHIO.
MoskeT nogapuTh TEIIO U CBET, HO MOKET MOTPY3UTh BO MpakK U X0JI0. A pa3Be HE MHTEPECHBI
TIOTIBITKY COEAMHNATH BMECTE HECKOJIbKO BemmecTB? UTo poAnTCs U3 CMecH — HOBBIN MaTephall,
YCTOWYHBBIN K OTHIO, KUCIIOTaM U IIeI09YaM, HepoOMBaeMBbIi CHApSAAMH CIUIaB, HEBUIaHHAS
MUIIEBast MpUIpana?»
3aganue: Beimummre OTAEBHO B TPYIIIBI OJOXKUTEIBHBIE M OTPULIATENbHBIE BIMSIHAS HAYKH XUMUHT
13 MPpeUTOKEHHBIX: [Inma KUBOTHBIX M YeoBeka; [ mOeas pacTeHn W JKMBOTHBIX; Y TOOpEHUS;
Opnexna; M3rotosnenue ankorods; Jlekapcrsa; OtpasneHue;13roToBaeHe B3pbIBUATHIX BEILIECTB,
Tomnuso; CTpouTEeNbHBIN MaTepral.

[TonoxurenbHble: OtpurnaTenpHbIe:

5. IIpounTaiiTe TeKCT.
«Hamu npenku >xunm no 6eperam pek. Peka rousna u KopMuia ux, 1aBajia BOAY UISI CTUPKU U MBIThS,
ObuIa 1OPOTrOH Cpellu TOrAa I'yCThIX, TPYAHONPOXOAUMBIX JecoB. JIETOM 10 BOJE IUIaBAJIN HA JIOAKAX
U KopaOIIsax, 3MMOM e3AMIH 1O by Ha caHsx. CTpOWIIH Ha peKaxX U BOASHbIC MEIbHHIIBL, Ha KOTOPBIX
MOJIOJIH 3€PHO Ha MYKY.»
3aganue:

1. BeluiuTe U3 TEKCTa CJIOBOCOUYCTAaHUA, OTPAKAOIIUEC ITPUMCHCHUC BOAbI KaK BECIICCTBA B 6bITy.
2. Kakoe (huzndeckoe nmpeBpalicHre BeulecTBa BOABI YIOMSIHYTO B TeKCTe?

6. IpouuraiiTe TEKCT.
«BemmecTBa o0yagaroT Gu3ruecKkuMuU CBoMicTBaMu. BeliecTBa UMEIOT Ta3000pa3Hoe, XKUIKOE,
TBEPJIOE arperaTHoe COCTOsSHNE. BemecTBa OTIN4aloTes 1o IBETY, OJIECKY, 3aaxy, BKyCY TUIOTHOCTH,
PacTBOPUMOCTH, TEMIIEPATYPBI KUIIEHUS, TEMIIEPATYPHI TUTaBIICHUS, SIEKTPOIIPOBOAHOCTH U AP.».
3ananmue: V3 mpennosxeHHOTO NIEPEUHs BBITUIIINTE TOJNBKO BemecTBa: Bona, Caxap, Yamka, Kamns
pocsl, Kpaxman, Hoxxauupl, Men, CHexunka, Kene3o, Cnuuka, [loBapeHHas coib.

Bapuanr 2.

1.OnpenenuTte, T1ie B IEPEUYHE YKa3aHbl TOJIBKO HA3BAHUS TEII:
1. kucIIoTAa, COMa; 3. KapaHJalll, JaIika;

2. CTEKJI0, CTaKaH; 4. comb, CIAPT.

2. Ykaxure GU3NIeCKOe CBOWCTBO, KOTOPOE OMUCHIBACT BOLY:
1. TemmepaTypa riaBieHue 3. BbICOTA

2. mupuHa 4. Iger

3. CBOMCTBOM aJIFOMMHUS HE SBIISIETCS:
1. mracTHyHOCTH 3.0meck
2.Macca 4. II0THOCTH

4. IlpounTaiiTe TEKCT.

«ITox neiicTBUEM COJIHEYHBIX JIy4el BOJa BCE BPEMS UCIAPSETCS C MOBEPXHOCTH CYLIH U
BOJOEMOB, C JINCTHEB PaCTEHUHA. BOIAHOI Nap ¢ MOTOKaMH TEIUIOro BO3AyXa MOJHUMAETCA BBEPX, TIE
[P €T0 OXJIAXKJIECHUH 00pa3yIoTCs MaJeHbKHE KalelbKU BOJIbI, KOTOPbIE M COCTaBIIAIOT obuiaka. [Tox
neiicTBueM BeTpa o0iaka MepeHocsATCs Ha O0bIINe paccTOAHUS. V3 HUX BBINIAAAI0T JOXK/AN UM CHET.
C ocagkaMu BoJla BHOBb ITOMAJAET HA 3€MIIIO, PACTEHUS B BOJOEMBI. Tak B IPUPOAE COBEPLIAECTCS
KPYT'OBOPOT BOJBL.»
3aganme: CocTaBbTe JOIMYECKYIO LIEMIOYKY, COOTBETCTBYIOIIYIO IIPOLIECCAM KPYTOBOPOTa BOJIbI B
MIPUPOJE B COOTBETCTBUHU C TEKCTOM.

5. lIpounTaiiTe TeKCT.

«IIpocToit FKCrIepUMEHT MOXKET YOeUTh HAC, YTO KUCIOPOJ U a30T - OCHOBHbBIE KOMITOHEHTHI
Bo3ayxa. CHayana cBe4a TOpUT OeJbIM IJIaMEeHEeM U IIOAHUMAaeTCsl ypOBEeHb BoIbl. ['opeHue
MpeKpalaercs, Korjaa Boja 3anoiHseT npuonusuTtensHo 1/5 o0bema nunuaapa. BeiBog - Bo3ayx He
OTJIENBHOE BEIIECTBO, & CMECH JIBYX WJIH OOJBIIETO KOJIMYecTBa KOMIOHEHTOB. [Ipu ropernn ceun
OJIMH U3 KOMIIOHEHTOB - KUCJIOPOJ, COCTaBIISIIOLINN OKOJIO 1/5 oObema Bo3ayxa, - CBSI3bIBACTCA.



Korna kucnopos 3akaHunBaeTcs, cBeua nmoryxaer. Okojio 4/5 o0bema Bo3ayxa COCTaBIIsAET a30T,
KOTOPBII HE MOJAEPKUBACT TOPEHHE.»

3apanme: 1) Kakoii ¢pakT u3 TeKcTa MOATBEPKAAET HATMUME KHCIOPOAa B COCTaBe BO3ayxa?

2) 3anuimTe 1Mo HOMepaM CII0Ba, KOTOPBIE HY>KHO BCTABUTH B TEKCT:

Korna ropsiryro cBedy HaKpbIBalOT IMIIMHAPOM, CBe4a OBICTPO ...(1), moTomy dTo ...(2), cocTaBHAS
4acTh BO3yXa, KOTOpas MOJAEPKUBAET ...(3) CBEUH, 3aKaHYMBACTCHL.

YpoBeHBb BOBI TOTHUMAETCS TIPUMEPHO Ha ...(4) o0beMa MIIHHIpA.

6. BcraBbTe MponyIeHHBIE CJI0BA B TCKCT B HY)KHOM YHCJIC M NAJCKE, U 3aumTe hpasy:
Bo3nyx - cMmech ...
On 0e3 ... u 3amaxa.
VY Hero HHU3Kas pacTBOPUMOCTS B ...
78 % Bo3myxa cocTaBiseT ... u 21 % - kucnopos.
CroBa: crimpr, Ta3bl, cepa, a30T, BOJIA, IIBET.

OtBer. Bapuanr 1.

1. 3 2
2. 4 2
3. 3 2
4 [TonoxxureapHbIE OTpunarenbHbIe 2
IInmma >XUBOTHEIX U YEJIOBEKA ['mbenpb pacTeHuit U KUBOTHBIX
Y nobpenus H3roroBiienne aikorois
Onexna OtpasieHue
JlexapcTBa H3roroBieHue B3phIBYATHIX
TonmmBo BEIICCTB
CTpouTenbHBIM MaTepua
5. 1. nyist CTUPKU U MBITHSA 2
2. IpEBpaIICHHUE JKUJIKOW BOJIBI B JIE]T
6. Bona, Caxap, Kpaxman, Memn, XKene3o, [ToBapeHHAs COJIb. 2
HUTOTO 12
OtBet. Bapuanr 2.
1. 3 2
2. 1 2
3. 2 2
4. Hcnapenue — oxJIaKJeHre - BBIMAICHUE JTOXK/IS UJIM CHETa 2
5. Korpa ropsimiyto cBedy HaKpbhIBAIOT HIWJIMHIPOM, CBeUa OBICTPO 2
MOTYyXaeT, IOTOMY YTO KHCJIOPO/, COCTaBHAs 4aCTh BO3/AyXa, KOTOpas
MOJIJIEPKUBAET TOPeHNe CBEYH, 3aKaHIMBACTCSI.
YpoBeHb BOJIbI TOJTHUMAETCSI MPUMEPHO Ha 1/5 o0bema nuimuHApa.
6. Bozmyx — cMech ra3os. 2
On Oe3 mBeTa H 3araxa.
YV Hero HU3Kasi paCTBOPUMOCTH B BO/I€.
78 % Bo3myxa cocrapisieT a30T U 21 % - Kuciaopoa.
HUTOTO 12

Bxognast koHTpOIbHAsI paboTa

[Tnan paboTs!
YpoBHu criokHOCTH 3a0aHus: b — 62308k, [1 — moBbIIeHHBIH, B — BRICOKHIA.
Tune! 3aganuii: KO — 3aganue ¢ kpaTkum otBeToM, PO — 3aianue ¢ pa3BepHyTHIM OTBETOM.



Ne | Koxg | KoHTponupyeMslil 371€EMEHT COAEpKaHUS Tun VYposens | ban- Bpewms
K5C 3a1a- CIIOXK- JIBI BBIIIOJI-
HUS HOCTH HEHUS,
MHUH.
1 1.1, | IlepBoHauanpHble XuUMHYeckue ToHATHA. Tema u | KO b 1 2
1.2, | BemectBa. YnCTHIC BEIIECTBA U CMECH.
1.3
2 14 IlepBoHavanbHbIC XUMHYCCKUE moustus. | KO b 1 2
Duznyeckre ¥ XUMUIECKUE SIBJICHHSI.
3 2.1- | Xumunueckass peakuusi.  [IpusHakum xumuueckux | KO b 1 2
2.3 peaKiui.
4 1.2 XuMugeckast dopmyna. OtHocutenbHas | PO b 3 2
13 MOJIEKYJIIpHasl Macca.
6.2
5 1.3 CoctaB u crpoenune atoMoB llonstue 06 mzoromax | KO II 7 2
2.2 Ilepuomgmueckuit 3axkon u [lepuogmueckas cucrema
5.1 XUMHUYCCKUX snementoB  J[.U. Menpeneena.
5.3 Ilepuompt w  rTpymmbl.  DUBHYECKHUH  CMBICT
HOPAIKOBOTO  HoMepa  anmemeHta.  CrTpoeHue
JJIEKTPOHHBIX 00O0JIOUEK aTOMOB TIEPBBIX JABAIATH
XUMHUYECKUX 3JIeMEHTOB Ileproaudyeckoil CUCTEMBI
AWM.  MenneneeBa.  Xummueckas  ¢dopMmyna.
BaneHTHOCTh XMMHYeCKUX dyieMeHTOB. [loHsTHE 00
OKCHJIAX.
6 4.1- | Kucnopon. Bomopon. Bopma. Baxneiimme «maccsr | KO II 3 5
4.4 Heopranmdecknx coenuHeHnd. Okcuabl. OCHOBaHWSL.
Kucnorel. Comnu (cpennue).
7 13 Xumuueckast tdbopmymna. MaccoBas nonst | PO II 1 5
XMMHYECKOTO 3JEMEHTa B COCJIMHCHUH.
8 11 XuMudeckas peakius. XUMUYECKHE YpPaBHEHHS PO II 2 7
1.4
9 2.1- | Tums XUMHYECKHUX peakuuii  (coemunenus, | KO II 1 7
2.3 pa3JoXeHus, 3aMelleHus, 0OMeHa)
10 |11 Pone xmmMum B ku3HM  denoBeka. IIpasmia | KO b 2
2.2 Oe3omacHOoro  oOpaiieHuss C  BEIIECTBAMU H
3.1 nabopaTopHbIM 000pyZI0BaHHEM. Crioco0Osl
paznenenus cmecei. [TonsTne o MeToax mo3HaHuUs B
XMMUH.

Kpureprun oneHnBaHUS

Hroro 22 6ayuios
20-22 6ayuioB — oTMeTKa «5»  15-19 GaiuioB — oTMeTKa «4»
10-14 6amnoB — orMeTKka «3» <10 6ayu10oB — OTMETKA «2»

Bapunant 1

1. (1 6ann) IIpeameTrom H3ydeHNST XUMHUH SBISIFOTCS BEIleCTBa. BHUMaTEIbHO paccMOTpUTE
MPEUIOKEHHBIE PUCYHKU. Y K&)KHTE HOMEP PUCYHKA, Ha KOTOPOM H300paxEH 00BEKT, COIEpIKAIIUI




WHIWBUAYAJIBHOC XUMHUYECKOC BEIIECTBO.

.
i

Puc. | Puc. 2 Puc. 3

2. (1 6ay) TpeBparienue OTHUX BEIIECTB B IPYTHE HA3BIBACTCS XUMHUYECCKOM peakiueil. YKaxkuTe, B
XO0ZI€ KaKOoro U3 MpUBEAEHHBIX HIKE MPOLIECCOB MPOTEKaeT XUMHUIecKas peakiust. OObscHUTE
C/IeJIaHHBINA BaMU BBIOOD.

1. OxnaxxaeHue NpoayKTOB B XOJOJMIbHUKE.

2. Pa3zorpeBanue cyna B MUKPOBOJIHOBOM IEYH.

3. CropaHue npupoIHOTo Ta3a mpu padoTe ra30BOM IUTUTHI.

3. (1 6amn) Ykaxure ogun JJIOBOM npusHak npoTeKaHHs XUMHYECKON PeaKIny u3 3a1aHus Ne2.

4. (3 6anna) B Tabnuiie nprBeieHBl HA3BaHUS U XUMUYECKHE (hOPMYJITBI HEKOTOPBIX OCHOBaHUH.

Ne Moasipaasi macca,
Ha3Banue ocHOBaHMSA Dopmyna

n/n r/M0J1b

1 I'mapokcun 6apus Ba ( OH)z

2 I'mppoxenn sxenesa(Il) Fe ( OH) 2

3 2I'mnpokeup xenesa(Ill) Fe ( OH ) 3

Hcnonp3ys npeanokeHHbIE BaM CIIPaBOYHbIE MaTepHallbl, BEIUMCIUTE MOJISIPHBIE MACChl KaXk/I0TO U3
ocHoBaHuii. [IpuBenuTe pacyeTsl.

5. (7 6amroB) JlaHbl 1Ba XUMHYECKHX 3JIeMeHTa A 1 B. M3BecTHO, 4TO B aTOME dJIeMeHTa A Bce
3JIEKTPOHBI B OCHOBHOM COCTOSIHUHM PACIOJIOKEHBI HA YETHIPEX JHEPrETHUECKUX YPOBHAX U YHACIIO
BaJICHTHBIX 3JIEKTPOHOB PaBHO JBYM, a B aToMe 3jeMeHTa B — 16 npoToHOB.

1) Ucnons3ysa [lepuoanyeckyro cucteMmy xuMmudeckux snemeHToB Jl. 1. Menneneea, onpenenure
XUMUYECKHUE 3IeMeHThHI A 1 B.

2) Ykaxwurte HOMEp reproaa u HoMmep rpynmnsl B [lepuoaudeckoii cucremMe XUMHYECKHUX 3JIEMEHTOB
. 1. Menneneesa, B KOTOPBIX PACIIOJIOKEH KAXK/IbIM 3JIEMEHT.

3) YcraHoBHTE, METAJUIOM HJIM HEMETAJUIOM SIBJISIFOTCS IPOCTHIE BELIECTBA, 00pa30BaHHbIC ATUMHU
XUMHUYECKUMH 3JIEMEHTAMU.

4) CocrtaBbTe (hOpMYJIbI BEICIIUX OKCHIOB, KOTOPhIE 00pa3yroT 3JIeMEHTHI A U B.

OTBeTHI 3aIUIIUTE B TAOJIUILY:

Ha3Banue Metana Dopmyaa
Homep |Homep
DJIeMEHT | XHMHY€eCKOro WM BbICLLIEr0
nepuoaa | rpynmbl
3J1eMeHTAa HEMeTA/LlI | OKCHIA
B
6. (3 6ayta) Hanmuimte xumuueckue GopMysibl KaKAOTO U3 yKa3aHHBIX BELIECTB.
Hox — ... Ximop —... Boma — ... Xutopun Hatpust — ... [uapokcun kaabius — ... Dochopuas
kuciora — ... Mogun satpus —... @ocdat KaapIus — ...

7. (1 6ayn) U3 mpusenéunoro nepeuns Bewects Beioepure JIOBOE coenunenue, coctosiee u3
atomoB TPEX snemenToB. BeIuncanTe MaccoByio 00 KMCIOPOAA B 3TOM coeuHeHnH. OTBeT
MOATBEPINUTE PACUETOM.

8. (2 6ayma) CoctaBbTe YpaBHEHHS YKa3aHHBIX PEAKLIUH.



(1) cBumen + kucmopon — oxcuz ceunma(ll);

(2) nuTHit + Boga — THAPOKCUA JTUTHS + BOJOPOA.

9. (1 6amr) B 3aBUCHMOCTH OT YKCJIa U COCTaBa BEIIECTB, BCTYNAIOIIMX B XUMUYECKYIO PEAKIIUIO U
o0pa3yromuxcs B pe3yabTare He€, pa3nnyaroT peakiini COeAMHEHNS, pa3IoKeHHs, 3aMEIeHNS U
obmena. Brioepute JIFOBYIO peaxmuro (1) nm (2) u3 3aganns Ne8 u ykaxute e€ Tuil.

10. (2 6aina) U3 mpuBen€HHOTO CIKCKa BRIOCPUTE BEPHBIE CYXKICHUS O IIPaBHIIaX 0€30MMacHOM
paboTs B mabopaTtopun. B oTBeTe 3anmumuTe mudpel, 0 KOTOPEIME OHH YKa3aHseL. (B 3agannn
MOJKET OBITh HECKOJIBKO BEPHBIX CYKICHH. )

1) Ilpu HarpeBaHuu IPOOUPKHU C PACTBOPOM TIOBAPSHHOM COJIM HEOOXOAMMO HCIIOJIb30BaTh
3aIUTHBIC OYKH.

2) Bce ombITHI ¢ JTFOOBIME pacTBOpPaMH KHUCJIOT | MIENI0UeH clieAyeT MPOBOINTH B PE3MHOBBIX
MepyUaTKax.

3) Ilpu nepemMenIMBaHUY KUAKOCTU B IPOOUPKE MOKHO 3aKPBITh OTBEPCTHE IPOOUPKU PYKOM.
4) PaboTaTh ¢ TOPIOYNMH KUAKOCTSIMH HEOOXOIMMO BIIaTH OT HCTOYHHUKOB OTHSL.

Pemenusn
Bapuanr 1
1.1.
2. 3.
3. Brigenenue TemioThI.
4. M(Ba(OH)2) = 137 pjvoms +2 - (16 t/momb + 1 v/mMomb) = 171 1/MOIB.
M(Fe(OH)2) - 56 r/moinb +2 - (16 /™Mo + 1 r/mMob) = 90 1/MONB.
M(Fe(OH)3) = 56 r/monb + 3 - (16 r/mMonsb + 1 r/mMonb) = 107 r/MOb.
5.
HazBaumue Homep | Homep Merana | @opmyaa
DJIeMEHT | XMMH4YeCKOro WIH BBICILIET0
Nepuo/ia | TPyNnbl
3J1eMeHTAa HeMeTAJLJI | OKCHAA
A Kanponit 4 1 Metamn CaO
B Cepa 3 Vi Hewmerann SO3
6. Uog — I, XJ0p — Clz, BOJIa — HZOv XJIOpUA HaTpUs — NaCL TUAPOKCH]T
KaJIbLUs __Ca(OH)y, dochopHas kuciora — H3POs, WOJU] HaTpHUs —Nal, docoat
KaJbHId — Cas (PO4)2-
7. BemecTBa, cOCTOSIIIME U3 aTOMOB TPEX IJIEMEHTOB, — TUAPOKCUI Kanblius, hocopHas

kucioTa u ¢pocdat KaabIus.
1. Ecnu BeIOpaH THAPOKCU KAJIBIIUSA, TO:

2. Ecnu BbiOpaHa dochopHas KUCIoTa, TO:

w (O BH3PO4) — (4 . 16) . (3 . 1 + 3]. + 4 . 16 ) — 0’653(1/1.1'[1/1653%)

3. Ecnu BeIOpaH ocdaT Kanbuus, TO:

® (O B Cag(PO4)z) = (8- 16) : (3-40 + 231 + 8- 16) — 0,413 (.
41,3%).

g 1 2Pb + O, = 2PbO;
5 2Li + 2H,0 — 2LiOH + H,.

9. 1. Peaknus (1) — peaxmus coennHeHHs (M3 IBYyX BEIIECTB IMOJyYaETCS OJHO BEUIECTBO).



2. Peakmus (2) — peakius 3aMenieHus (aATOMbI TPOCTOTO BelecTBa (JIMTHS) 3aMEIIa0T
aTOMBI OJIHOTO U3 XMMHYECKUX 3JIEMEHTOB (BOJI0PO/1a) B CIOKHOM BelIECTBE (BOAQ)).
10. 24.

KOHTpOJ’[LHaH paﬁoTa o TeMe «HepBOHa‘laJ'[bele XHMMHN4Y€CKHE MOHATHUSD>

[Tman paboTs!
YpoBHU crioxkHOCTH 3a0aHus: b — 62308k, [1 — noBbIIeHHBIH, B — BRICOKHIA.
Tunet 3aganumii: KO — 3ananue ¢ kpatkum otBeToM, PO — 3amanue ¢ pa3BepHyTHIM OTBETOM.

Ne | Kox | KoHTponupyeMslil 371€EMEHT COAEPKaHUS Tun VYposens | ban- Bpewms

K5C 3aa- CIIOXK- JIBI BBIIIOJI-
HUA HOCTH HEHUS,
MUH.

1 1.4 [TepBoHauaNbHBIE XUMUYECKUE TIOHSITHS KO b 1 2

2 1.1 [lepBoHauaNbEHBIC XUMUYECKUE TIOHSITHS KO b 1 2

3 1.2 [lepBoHayanbHBIE XUMUUECKUE TTOHATHUS KO b 1 2

4 1.3 IlepBOHaYaJIbHBIE XUMUYECKUE TOHSATUS KO b 1 2

5 4.1 OcHOBHBIE KJIaCCHl HEOPTAHUYECKUX COeTMHEHUIN KO b 1 2

6 14 IlepBoHauanbHBIE XUMUYECKUE TOHITUS PO I1 4 5

7 1.3 [TepBoHauaNbEHBIE XUMUYECKUE TIOHITHS PO I1 2 5

8 1.3 IlepBOHaYaJIbHBIE XUMUYECKUE TOHATUS PO B 3 7

9 6.1 KoanuecTBeHHBIE COOTHOIIEHHUS B XUMUK PO B 3 7

Kputepuu onenuBanus
Hroro 17 6amios
15-17 6an10B — OTMETKA «5»
12-14 GannoB — OTMETKA «4»
8-11 6amtoB — oTMETKA «3»
<8 0a10B — OTMETKA «2%»

Bapmuanr 1
1. K XuMHUeCKUM SIBIIEHUSIM OTHOCSIT:
A) pacTBOpeHue caxapa B) TasiHue cuera
b) cropanue 6en3una I') o6pa3zoBaHue UHES Ha IEPEBBAX
2. K uncThIM BemecTBaM OTHOCST
a) cepHa KHCJIoTa B) cepa
0) pacTBOp caxapa r') MeIHas pyaa
3. Cpeau nepeyncieHHbIX BEIIECTB BHIOEPUTE CI0XKHOE
A) 301010 B) a30T
0) cepa r) cynbdun xene3a FeS
4. HanOoJpIIyI0 OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy UMEET:
a) HCI B) H20
0) HF r) H2S

5. BeiGepuTe psia Gpopmyii, B KOTOPOM BCE BELIECTBA — OKCHUJIBI:

1) SOs, MgO, CuO

2) Zn0O, ZnCly, H20

3) KOH, K20, MgO

4) H2SOq4, Al203, HCI

6.CocTaBbTe YypaBHEHUSI XHMUYECKUX PEAKIIHNA, KOTOPBIC TIPOTEKAIOT MTPU TOPEHUH B
kucnopose: a) maruusi; 6) yriepona (IV) B) amomunus (I1I) r) stunena CoHs. HazoBute
MIPOTYKTHI PEAKIIUH.



7. CoctaBbTe (GOPMYIIBI COSAMHEHUH, COCTOSIINX U3: a) KAJBIU U KHCIOpoa; 0)

amomunus U cepsl (VI); B) kanbuus u xiopa; 1) azota (I11) u Bogopona.

8. Kakoit n3 okcu10B ©MEeT OOJIBIITYI0 MacCOBYIO A0Jt0 kuciopoaa: P2Osunu SO3? OTBer
MOATBEPAUTE PACUETOM.
9. Ananmuz armocdepbl Benepsl moka3zai, uro B S0 M1 BEHEPHAHCKOTO «BO3TyXa»

conepxutcs 48,5 mit yriekucioro rasza u 1,5 mi a3orta. Paccuuraiite o0beMHbIE 10JIU

ra3oB B aTMOC(bCpe IIJIaHCTHI.

OTBeTsI:
1. |b
2. |B
3. |T
4. | A
5 |1
6. | 2Mg+0,=2MgO oxkcua Maraus

C+02=CO; okcun yriepoma(IV)
4A1+30,=2Al,03 okcH ATFOMUHAS
2CoH»+30,=2C0,+2H,0 okcua yraepoaa(IV) u Boaa

¢ (yran. rasa) + ¢(azora) = 100%,

¢ (azora) = 100% — ¢ (yru. raza) = 100% — 97% = 3%.(1 Gasun)

Ortgert. ¢ (yrun. raza) = 97%, ¢ (a3zora) = 3%.

7. CaO, A|283,CB.C|2,NH3

8. | P203 W(0)=16%*3/ 31*2+16*3=0,44*100=44%. (16a1)
SOz W(O)=16*3/32+16*3=0,6*100=60% (1 6amm)

9. | d=Vyrn/Vemec =48,5/50 =0,97 umu 97 % (1 6a)

KountpoJabHnas padora no treme «Bo3ayx. [lousitue o razax. Kuciopona. Ilousitue 06 okcuagax»

YpoBHu crioxkHOCTH 33a0aHus: b — 62308k, [1 — moBeIIeHHBIH, B — BRICOKHIA.

[Tnan pa®oThI

Tunsl 3agannii: KO — 3aganue ¢ kpatkum otBeToM, PO — 3ananne ¢ pa3BepHYTHIM OTBETOM.

Ne | Koxg | KoHTponupyemslil 3JIeMEeHT CofepKaHus Tun Yposens | ban- Bpems
KBC 3aja- CIIOXK- JIBI BBITIOJI-
HUS HOCTH HCHHS,
MUH.
1 1.2 [IpocTeie U CIOXKHBIE BEIIECTBRA. KO b 1 2
2 2.1 Bosnyx — cmech raszos. CocraB Bosgyxa. Kucmopoxm — | KO b 1 2
AJIEMEHT W mpocTtoe BemiectBo. O30H — aUIOTPOIMHAS
Mo i UKALNS KHCIOPOIA.
3 2.1 Bo3nyx — cmecpk razoB. CocraB Bo3ayxa. Kucnopony — | KO b 1 2
JMeMEeHT W npoctoe BemectBo. O30H — aUIOTPOMHAS
Mo UKAINS KHCIOPOJIA.
4 2.1 Bosnyx — cmecw raszos. CocraB Bo3ayxa. Kucmopox — | KO b 1 2
JJIEMEHT W MpocToe BemecTBo. O30H — aIOTpOIHAS
Mo UKAINS KHCIOPOIA.
5 21 Bosnyx — cmeck rasoB. CocraB Bozmyxa. Kucmopox — | KO b 1 2
JJIEMEHT W MpocToe BemecTBo. O30H — aIOTpOIHAS
MoTUHKAIHS KHCIOPOIa.
3] 2.1 Bo3myx — cmecwh razoB. CocraB Bo3myxa. Kucmopon — | KO b 1 2
AJIEMEHT W mpocToe BemiectBo. O30H — aIOTPOIHAS
MoTUHKAIHS KHCIOPOIa.
7 2.2 Haxoxaenue kuciaopojia B mpupojie, Gu3nveckue u KO b 1 2
XHMHYCCKHE CBOWCTBA (PEaKIIUU OKUCIICHUS, TOPSHHUE).




[NonsiTre 06 okcnpax. CriocoObl NOMyYSHHUS KHCIOpoia B
J1ab0paTopuu U poMbIIeHHoCcTH. [TpuMenenne
KHCJIOpOJa.

8 2.2 Haxosxnenue kucimoposa B mpupoje, GU3nIecKue u KO b
XUMHUYECKHE CBONCTBA (peaKIuy OKUCIIECHNs, TOPESHHUE).
IMonsarue 06 oxcumax. CiocoOBI MOTYYICHUS KUCIOPOIa B
1abopaTopuu U MpoMbIieHHOCTH. [IpuMeHeHne

KHCJIOPOA.

9 6.1 Pacuersr mo xumudeckoit hopmyne. Pacaerst MmaccoBoit KO b
JIOJIA XUMHUYECKOTO 3JIEMEHTA B COSAMHCHHUH.

10 | 2.2 HaxoskaeHue kucmopo/a B mpupoe, Gusndeckue u KO b

XUMHUYECKHE CBONCTBA (peaKIIuy OKUCIIECHNs, TOPESHHUE).
[NonsiTre 06 okcuaax. CriocoObl NOMyYSHHUS KHCIOpoia B
J1a00paTopuu U poMbIlIeHHOCTH. [IpuMenenne
KHCJIOpOJa.

11 | 2.2 Haxosxnenue kucimoposa B mpupoje, GU3NIecKue u KO I1
XMMUYECKHE CBOMCTBA (PEaKI[Ui OKUCICHHS, TOPESHUE).
[ousitue 00 okcuaax. CriocoObl MONMYyUCHHS KHCIOPOaa B
nabopaTOpUU ¥ MPOMBIILICHHOCTH. [IpuMeHeHne

KHCJIOPOJIa.

12 6.2 KonunuectBo BemectBa. Monb. MossipHas Mmacca. 3aKkoH KO 11
ABoraipo. MoJisipHBIH 00hEM ra3oB

13 |22 Haxoxnenwe xkuciopoma B mpupoxae, ¢(usmdueckue u | PO B

XUMHYECKHE CBOWCTBA (PEaKIWH OKHCICHHUS, TOPCHUE).
Ionsarne 06 okcnaax. CrocoOBl MOTYYCHUS KUCIOPOIa B
nmabopaTopun ¥ TPOMBINUICHHOCTH.  [IpuMeHeHwme
KHCJIOpOJa.

Kpurtepuu orneHuBanuis
Hroro 17 6amios
15-17 GannoB — OTMETKA «5»
12-14 6an10B — OTMETKA «4»
8-11 Oayu10B — OTMETKA «3»
<8 6a)u10B — OTMETKA «2»

Bapuanr 1
| Bapuant
1. Peub njieT 0 NpocToM BellecTBe KUCJIOPOA:
a) KHCIIOPOJ1 BXOJIUT B COCTaB OKCHJIOB;
6) B Mosekyie okcuza gocopa(V) coaepKuTes msaTh aTOMOB KHCIOPO/a;
B) KHCJIOPOJ OJJEPKUBAET TOPEHUE;
I') B 3¢eMHO# Kope cozepxkutcs 49% kucnopoaa.
2. BeiOepute dopmyay okcuaa:
a) NOg; 0) HNOgz; B) H2S; 1) K2SOs.
3. SIBnsieTcs1 peakuueil ropeHus:
a) CuO + Hy = Cu + H2O; 0) Zn + 2HCI = ZnCl; + Hy;
B) Zn + S = ZnS; r) 4P + 502 = 2P;0s.
4. OTHOCHTEIbHASA MOJICKYJ/ISIPHASI Macca KHCJI0POJa PaBHa:
a) 16, 6) 32, B) 48
5. Muaexc y kucjiopoaa B ¢popmy.ie okeuaa yriaepoaa(lV) pasen
a)l 6)2 B)3 r)4
6. Conepxanmne KMCJI0pPOa B BO3AyXe 10 00bEMY cocTaBJifieT ... %:
a)ls 0)21 B)29 r)33
7. 0,75 MoJIb KHCJIOPOJA NIPH HOPMAJIBHBIX YCJIOBHAX 3aHUMAKOT 00BEM:
a)5,6n1  06)11,2n  B)16,81n r)22,4 n



8. 3,01*10%° mMoJIeKyJI KHCI0POAa IPH HOPMAJIBHBIX YCJIOBHAX 3AHHMAIOT 00bEM:
a)5,6m1  0)11,2n  B)16,8x r)22,4 n

9. Maccogasi go0J1s1 kucjopoaa B okcuae azora(ll) NO paBua:

a) 0,65; 0) 0,53; B) 0,78; 1)0,9.

10. ITpu mosHom cropanuu 3tana C2Hs oOpa3syrores:

a) CO2u Hz; 6) Cu H20; B) CO2 1 H2O; 1) CO u Ha.

11.¥YcTranoBuTe COOTBETCTBHE MexKAYy GopMYyJIoii 1 HA3BaAHHEM OKCHJIA.

1.SO3 a. okcup azora (IV)
2.7n0 b. Oxcun HaTpus
3.NO2 c. Okcup cepst (V1)
4.S0; d. Oxcun nuHKa
5.Na2,0 e. okcun cepsl (IV)

12.YcTaHOBHTE COOTBETCTBHE MEXKIY MACCOii ra3000pa3HOro BelecTBa H 00bEMoOM,
KOTOPBIil OH 3aHNMAaeT NMPU HOPMAJIBHBIX YCJI0BHUSX:

1.32 r xucmopoaa a)ll,2 n
2.16 r xucnopoaa 0)5.6 1

3.11 1t CO2 B)16.8 11
4.12t CHg4 r)224n

13. [Tony4yeHHIO0 KUCIOPOAa PA3IIOKEHHUEM IIEpMaHraHaTa Kajiusi COOTBETCTBYET
YpaBHEHUE PEAKIINU:

2KMnO4 = KaMnO4 + MnO; + O2

Kaxkoe xonmnuectBo (1) okcuna mapranua(lV) obpasyercs, ecnu B peakiuto Berynuiio 0,6
MOJIb TICPMAaHTaHATa KA.

OTBeETHI:
1-8
2—-a
3-r
4-0
5-0
6-0
7—-B
8-0

9_
10-8

11 — cdaeb
12 — rabs
13-26,1r

KonTpoasHnas padora no remam «Bogopoa. Ilousitue o kucsorax u coasix», «Boaa.
PactBopsbl. [loHssiTHE 00 OCHOBAHUAX», «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeINHEHU D
[Tnan paboTs
YpoBHU cOXHOCTH 3a7aHus: b — 6a30Bsiii, [1 — moBbIIeHHBIN, B — BRICOKHIA.
Tunel 3aganuit: KO — 3amanne ¢ kpatkum otBeToM, PO — 3a1aHne ¢ pa3BepHYTHIM OTBETOM.

Ne | Kox | KoHTponmmpyeMmslii 37IEMEHT COJIEpKaHUS Tun VYposens | bamr | Bpems
K9C 3aza- CIIOXK- Bl BBINOJ-
HUs HOCTHU HEHUS,

MUH.




1 1.4 OKcHIBL: COCTaB, kinaccudukanus, | KO b

HOMEHKJIATYpA.

2 4.3 Kucnotsr: cocraB, kiiaccudukanms, KO b
4.4 | HOMEHKJATypa, cou (CpelHre): HOMEHKJIATypa

3 |44 | Conu (cpeaHue): HOMEHKIATypa KO b

4 |44 | Conu (cpenHue): HOMEHKIATypa KO b

5 |44 | Conu (cpenHue): HOMEHKIIATypa, OCHOBAHUSA: KO b
4.2 | cocraB, KilaccuuKaIys, HOMCHKJIATypa

6 |4.4 | Conu (cpenHue): HOMEHKIATYPa, OKCUIBI: KO b
1.4 | cocraB, ki1accuuKaIus, HOMEHKIATypa

7 14 | Xumuueckas peakiusa. Xumuueckue ypasuenus. | KO I1

TuIbl XUMHUYECKHUX PEAKIIUil (COCTNHCHUS,
pa3JI0XKEeHMs, 3aMeIeHHUs, OOMEHA)

8 |3.1 | MaccoBas 10115 BEIIeCTBa B paCTBODE. PO

==

9 |6.2 | KommuectBo BemectBa. Moib. MossipHast macca. | PO
3akoH ABorajipo. MoJsipHbIil 00beM ra3oB.

10 | 6.2 | Xumuueckue ypaBHenus. KomamdectBo PO B
BeniecTBa. Moinb. MossipHas Macca. 3akoH
ABorajipo. MossipHbIil 00beM ra3os.

Kputepuu orieHUBaHUS
Hroro 15 6amios
13-15 6anaoB — OTMETKA «5»
10-12 6ammoB — oTMeTKA «4»
7-9 06aIoB — OTMETKA «3»
<7 6aJlJIOB — OTMETKA «2»

Bapmuanr 1
1. Ykaxute GopMyJibl OKCHJIOB HEMETAIUIOB
1I)NO 2)Li:O 3)BaO 4)BeO 5) SO2
2. Ykaxute (popMyJibl COOTBETCTBEHHO KHUCIIOTHI U PACTBOPUMON COJIH
1) HsN
2) HCIO:
3) K2SO3
4) MgCOs
5) CasP2
3. Ykaxute GpopMyJibl colieil — HUTpAT U CyIbpua
1) Na2SO4
2) BaS
3) Ca(NO2)2
4) AI(NO3)3
5) H2S
4. Vxaxure GopMyIIbl cosielt — XJIOpHUI U KapOoHaT
1) HCI
2) FeCls
3) H2SO3
4) BaCO3
5) CHa4
5. Ykaxute GopMyIsl COOTBETCTBEHHO cynbdara xenesa (I1) u ruapokcuna kampius
1) FeS



2) KOH

3) Fe2(S04)3

4) FeSO4

5) Ca(OH).

6. Ykaxxute GpopMyIibl COOTBETCTBEHHO COJIHM U OKCHJA

1) LisN

2) MnO>

3) NaOH

4) CuSO4

5) HNO3

7. CocTaBUTh YpaBHEHUS] XUMHUECKUX peaknuil. PacctaButh k03 uineHTsI.

Mg+ 02 —

Na+H; —

Zn0 +H; —

Cro0z3+ Hy —

As+0; —

H>+ N2 —

AlS3 + 02 —

CsHs + O2—

8. K 240 r 10% pactBopa xnopuaa Hatpus qo0aBuiu 20 T BemecTsa.

Omnpepenute MacCOBYIO JIOJIO COJIM B HOBOM pacTBope. OTBET YKaXHUTE C TOUHOCTHIO 10
EJTBIX.

9. Onpenenure maccy 18 i1 okcuna yriepoaa (IV) npu H.y. OTBET YyKaKUTE C TOYHOCTBIO JI0
COTBIX.

10. 3amgaua mo xumMuueckomy ypaBHeHuto. Omnpenenute maccy okcuaa gocedopa (V),
KOTOPBII 00pa3yercs mpu B3auMozeicTBuu 31t gocdopa ¢ KuciIopomom.

OTtBeTsI:

1-15 2-23 3-42 4-24 5-35 6—42
8-17 9-330 10-71

Bcepoccuiickasi npoBepo4yHasi pabora

[IpoBepounas pabota BkitouaeT B ceOs 1eBsTh 3anaHuil. Ha e€ BbimonaHeHue
orBoautcs 90 MUHYT.

[Ipn BbIMOAHEHMM pabOTHI  pa3pelIaeTcss HUCHOJIb30BaTh  CIEAYIOLINE
JIOTIOJIHATENIbHBIE MaTEpUAIIbIL:

— Ilepnonnueckas cucrema XuMudeckux anemeHToB .M. Menneneesa;

— TabJInIa pacTBOPUMOCTHU KUCIIOT, COJIEH U OCHOBAaHUI B BOJIE;

— pAJ aKTUBHOCTHU METAJJIOB / 3JIEKTPOXUMHUECKUN Psii HAIPSKEHU;

— HENPOTpaMMUPYEMBIN KaJIbKYJISTOP.

Odopmasiite oTBETHI B TEKCTE pabOTHl B COOTBETCTBUM C HMHCTPYKIMSIMH,
IIPUBEAEHHBIMM K KaXI0My 3aJaHuio. B cioyuyae 3amucu HEBEpPHOIO OTBETa
3a4EepPKHUTE €ro U 3alUIIUTE psaoM HOBbIM. [Ipy BeimonHeHnn 3aganuii Ber Moxere
MCIOJIb30BATh YEPHOBUK. 3alMCH B UEPHOBHUKE IPOBEPSATHCS U OLIEHUBATHCS HE Oy TyT.
CoBeTyeM BBINOIHATH 3a/1aHUS B TOM MOPSAKE, B KOTOPOM OHM JaHbl. JlJisi 5KOHOMUU
BPEMEHM MPOIYyCKalTe 3aJaHue, KOTOPOE€ HE YyHaéTcs BBHIIOJIHUTH Cpaszy, M
nepexouTe K cienyromemy. Eciu nocne BoinonHeHus Beeil padbotel y Bac ocranercs
BpeMs, Bbl cMokeTe BEpHYThCA K MPOIYIIEHHBIM 33JaHUsM. baiibl, MoIy4eHHbIE
Bamu 3a BeIMONHEHHBIE 3a1aHus, cyMMHpyroTcsa. [loctapaiiTech BBINOIHUTH Kak
MO>KHO OoJIbIIIe 3a/1aHUM 1 HAOpaTh HaHOOJIbIIEee KOJTMYECTBO OAJIIOB.



Cucrema oUeHHBAHHA BEINOIHEHNHA BCeH padoTel

MakcHMansHeIf NepeiYHbll a0 32 BRINOTHEHHE padoTel — 36.

Tafituya nepesoda HMII0E & CRLMEMKY 10 RAMUGLIILHOT WHLle

OTseTRa 1o NATHIALNEHGH Kane ww wdn rE S

TMepprysHEe Gansl -3 [0-18 [9=27 2E=36

@ [TpeaMeToM H3YHeHMA XHMHH RBIRI0TCR BELISCTEA.
1.]. BHEMETeIEHO PACCMOTPHTE NPEIIOKEHHEIE PHCYHKH. YKAKHTE HOMEP PUCYHKE, HA KOTOPOM
Hao0paxeH 0OBEKT, CoTepRallii HHIMBKIYATEHOS XHMHYECKOS BRILECTEO.

s 1V
MOM0K0 =

TR
—

il

\

s
FOCT P 52089.2005 ¥

Puc. | Puc. 2
§ HuaMeHIyantHoe XHMHYECKOS BEIUECTRO
L | COAEPRHTCA B 00BEKTe, HIOOPAKEHHOM HA PUCYHKE:

1.2, Kakue pewectsa cogepxarTca 8 o0BekTaX, H300pamEHHEIX HA OCTANLHEIN PHCYHKaX?
IMpuseante no OAHOMY npumepy.
JnA Kama0TO BELUECTBA YKAKMTE ero XHMMYECKoe HazBaHue i opMyay.

_________ Puc. I: (Haasadue) (opmyna).
Puc. 2: (Haizauue) (dhopmyna).
Puc. 3: (HaisaHue) (dhopmyna).

@ npenpm.ueuue OJHHX BELLECTB B IpYride Ha3LIBaeTCA XHUMUYeckoi peaxuueﬁ.

2.1. Ha npeacTanneHHLIX HWXE PHCYHKOS BLIOSPHUTE TOT, HA KOTOPOM HIOOPAKEHO NpOTeKaHHe
XHMHUYECKOH peaxunK.

Puc. | Puc. 2

IMpoTexanne XUMIHecKoR peakiliii HI0OPEKEHO Ha pHCYHKE: I:I

1 OOBACHHTE caenaHHsli BaMK BRIGOp:

poeeeeen 2.2, VKEWHTE OJHH JIIOBOM npiaxak npoTeKasns 3TOH XHMKYECKOH peakiui:




H.TH

[pespawesie OJHHX BELECTE B IPYTHE HAILIBASTCA XHMUYeckol peakuxel.
2.1 YramuTe, kakol H3 NpHBeISHHEIX HIHE NPOLUSCCOB ARTASTCA XHMHYSCKOH peakiHel.
|. PacnpocTpaHeH e SpoMAaTa LUBETOR B KOMHATE.

2. MuisaHie MAATHHED B MEXAHHYSCKHN YaCcaN.
1. O0pasoeadHe HAKKOH B YailHike NPH KEMEYeHHE BOJONPOBOIHOE BOIEL

HannTe HoMep BRGPaHHOTO NpoUecea:

OOEACHHTE cIanaHHei BaMi BrIGop:

. 2.2, Veawute ogud THOEOH npuasak npoTexania 3ol XuMudeckoll pearimu:

@ B tadbnuue NpHBE2JeHEl HASBAHKHA H XHMHYSCRHE ¢IL"I|:'.I!'-1}".1E|I HEROTOPEIX Tﬂﬂﬂﬂﬁ]ﬁﬂj HEIX BEIECTR.

e ) Monapuan Macca,
Halzpauine BEWIECTRA Mapsyaa
nn . /Mol
1 Kucaopog =
2 MeTaw CHa
3 CepHHCTuIA ras &0

! P 3l Menoneays npeiloseHHbe B COPIROYHEE MATEPHANEl, BEIYHCIHTE MOTAPHEE MACCE]
L | KEmI0r0 W3 TA308 H 3AMHILKTES NOTy4eHHER JaHHEE B TAOTHUY.

12, Kakdu M3 npHeedfddely B TalnHue rasoB cOagveT HANOMHHTE LWAPHE © OparTHYSCKH
HepecoMol oDono4xol, 4Tods OH OKAIANCA JETYSE BOZIYNE H cMOT BIIeTeTeT (CpedHAs MOMApHAR
Maccd B0ATVNA paBHa 29 Mok ). YKAMHTE HOMED BRlLSCTEd.

OTeeT:

e ;. (OiEBACHHTE cBOH BRIGOR:




@ JaHsl JBd XHMWHYecKWX 3MesmeHTa A W B. HaeecTHO, 4TO B ATOME 3IMEMEHTEZ A COJEPEHTCH
|2 npoToHoR, 8 B aToMme aneMeHTa B — 16 anexTpoqos.

4.1. Henoneaya TlepeodHyecky i CHCTEMY XEMHYeckHy anemanTos 1 H. Medgensesa, onpegenyre
XHMHYECKHE ANeMeHTsl A 1 B.

4.2, YramHTE HOMEp NEépHOJA H HOMep Ipynnel B [lepHodn4eckol cHCTeM2 XHMHYECKHX
anemedToR J H. Mengensess, b ROTOPEN PACIOTOKEH KAMIEIR 3IEMEHT.

4.3, VeTaHORHTS, METATIOM WIH HeMETATTOM SRTAMKTCA NpoCThlie BEWECTRA, -I:Iﬁl['.lEIEIJB-ilHHhI'E' ITHMH
XHMHYECKHMEH 2E8MEHTAMH.

4.4, CocTtaeeTe opuyisl BRICIUHY ORCHI0R, KOTOpPEE 00pa3yvioT anemenTel 4 4 B

OTBETE 3ANHIIHTE B TAOTHLY:

[a3saHue Hosep MeTtann DopmMyIa
DmeMeHT XHMHYECKOTO HIH BRICILETO
ANEMEHTA nepyoga Tpynne! HEMEeTaNT OKCHIA
A
B

@ BocesuenaccHdua Mapia seinuaa nocae obeja ogud crakay (200 r) aGnoyHoro cokd.

5.1, Henoneayd JaHHEE NpdeaIdHHOR Higse TaOmWMUe, oOpeJsilTe, Kakyw MAccy YIIeBoJos
NOTVYHT OPH 3TOM OPTaHHAM JeByWKH. (OTRET NOITREPIHTE pAcHETOM.

CIIIEI.'I':IEE.IIH-E YrOIeB0I0E B HERKOTOPEIX COKAX

Cok JIHMOHHEIE Abnousef Anenecidossf | Tpanatossf | Caueoswf

Maccoran Ioa4a

- a 2.5 9.1 128 14.5 1&,1
YIAEBOI0E, T

Peuiesne:

(rroer .

5.2. Kakyiwo Jonw cyTouHol duadonoryyeckol Hopuel (400 r) coctapnser noTpebtndéHdoe Mawei
KOMHYeCcTRO YraeeodoaT OTeST noaTREpIMTS pacudTom.

Pelnisyna:

OreeT: .




HueeTea cregyeomwHil nepeders XHMHYECKHX BEIMECTR: KaNWil, Xnop, aTHMuHAHA, BOJOPOT, XIOPHIT
HANHA, CepHad KHCIoTa, Cynedar amosiHHE. Honone3ys  3ToT  NepeysHb,  BEINOTHHTE
3aaaHng 6.1 =65,

6.1, HanuwuTe xHMudeckEe DopMy sl KA#A0M0 HI VEAIGHHREIN BELSCTE:

Kanui - . Xnop - XIopid Kanda —
ATEOMHHHA — CepHad KHCnoTa —
Cynedar anwosuHiKd — Bozopog —

6.2. Kakos W3 BRLECTR, YVIOMHHASMEIX B NepedHe, COOTRETCTEYET CAE TR MWEMY ONHCAHHKY.
widodumnit 203 sedimo-3eidnoa0 yseama, MAR ETee s03dyrd, ¢ penm Janarosem?

OTeeT! .

6.3, Ha gassore nepeyds eeifepure JIIOROE CITOGKIIOE pewecTeo. JANHIWHTE M0 XHMHYECKY K
POPMYITY 1 YKERHTE, K KAKOMY KNACCY HEOPTaHHYECKKX COSTHHEHHA OHO OTHOCHTCA:

Beuecten — . Knace coegHueHHl — .

6.4. Ha npueegéHioro nepeyHs pewects seibepure JTHOBOE cosadHedie, COCTOALLES HI ATOMOR
TPEX anemenToR. BRl4HCTHTS MACCOBYHY JOVTHY EHCIOPOIA B 3TOM COSTHHEHHH.
Bewecteo = N

Peiienne:

OeeT! .

6.5. BuydenuTe Macey 0,5 Mons razcodpaadors soJopoda.
H.IH BriyscadTs, chivbko MOT2KyT codepwuTed B 0,3 Mok raseodpiidoro eoJopoda.

Peiienne:




Higste JaHel cNOBSCHEIE ONHCAHHA JBYN NHMHYSCKHX NpepalieHiii ¢ yHacTHEM BEIIECTR, NepeYcHs
KOTOpLIX ObLN NpHBedSH B 3ATAHKH O

(1) gAnHA + NI0p =— XOOPHI KATHA;
2) amoMHHHE = cepHad kHCIoTa (pasdd.) = cyIwpar amouMHHKA + BOJOpOI.

7.1. CocTaBkTe VpaBHEHHA VEAIAHHEIX PEAKLIHHE, HCNOMEIVA XHMEYeCckHe Qopayel BEIeCTE W3 . 6.1:

(1)
(2)

7.2. B 3aBHCHMOCTH OT YWHCNA M COCTABA BEWSCTE, BCTYMAKIUHX B XHMHYSCKYH) PEaKlHH H
ofpa3yrolMxca B peayiaeTare Hed, pailHyYawT pedkuHd COBJHHEHHA, PAATOMEHHA, JAMEIISHHA H
obseHa. Buibepute THOBY ) peakuuio (1) 1M (2) 0 VkaskHTe ed THIL

Peariqa:

Tun = N

OfpacuuTe ceofi oTReT!

7.3, M3 npufopop, HI0GpasEHHEIN HA PHCYHEAN, BRIGEPHTE TOT, ¢ MNOMOLEN) KOTOPOTD MOMHO
NOMYYHTE FalnodpaiHelil BOJOPOd Mo peakLM (2).

Puc. 2

Bogopod MomHO NOTY4HTE ¢ NOMOWEK Npibopa, H30GpaxEHHOTO HA PHCYHEES:

Fakim MeTOIoM — BRITECHEHHA BOJEl WIH BEITECHEHHA BOAIVNA — MNOTYYEKT BOJOPOD B ITOM
npudope?

OTReT: METOI0M BRITSCHEHHA

[Mowemy npiebop, HI0OpawEHHEIA HA IpyroM pHCVHEE, He MOWeT OwTeE MCNOARIOBAH 78
NeaIyyYeHs Bogopoga’
OfLacHeHne:




()

YTaHOBHTE COOTRETCTRHE MERTY HAIBAHHEM XHMHUSCKOTO BEWECTREA H OOMACTRI0 €r0 NPHMEHEHHE.
K kamJomy 3demeHTy nepeore cTonfua noldepuTe COOTBETCTRYIOWMMA 3MeMEHT HI BTOPOTO
cToahLA.

BEWECTBO NMPHMEINEIHHE
A)  CepHaA KHCIOTA [} B apHALMH B COCTaBe NECEHY CIIABOE
B) xmopHI kandd 2} B ARTOMOGKIEHGIY AKEVMYIATORAN
B} amomMiHHE 31} B EayecTee VIOOPEHHA
I} wsogopod 4)  CpeIcTEO ANM MEITER MOCYIE

5} TOLTHBO B PERETHRIX JBHTATETAN

JanHwKTe B TabIKHUY BROpaAHHEE UHEPE N0 COOTBETCTRYHLUHEME GYKBAMM.

AlB[B (T

Cteet:

Hz npussifHsoro cOMCEd BRIOSPHTE BEpHER CYVEISHHA O NPABHNAN NOBEJSHMR B XHMHYSCROH
nabopaTopHd K ODpalleHHA ¢ XHMHYECKHMM BellecTBamH. B oTBeTe anHWHTE UHMQpPL, NOoX
KOTOPEIME OHH YEA3aHLL. (B 3aJaHHH MOMeT ObIT: HECKONERD BEPHEIN CYHISHHE )

I} B xHmHYsckoM KeDHHETe paipeluasTed NpofoBaTe BEIUECTEE HA BRYC.

2} a1z nomy4eHda pasdapneHHeX pacTeopok [1:508 KOHUSHTPHPOBAHHYHY CEPHYHY KHOIOTY
OCTOPOHHO MPHIHBAT K JHCTHLTHPOBAHHONA BOJe.

1) Ecni Ha nabopiTopHoM CTONE CIy4aHHO 3aTopeNack TERTRAIKA, To, YTOOE MOTYILHTE MITEMA,
HeoOX0IMMO OTpaHHYHTE AOCTYN BOIIYXA K OUAry BOIrOpPaHHA, HAMPHMED, HAKpLIE TeTpadkb
NAOTHOH TRIHLK {I0T0TEHUAM WK TpANKOHE).

4) Ecni HET WNATETA (To%2SUKH), TREPILIS PEAKTHEE MOKHD OPATE PVKAMH.

et .

Cucrema OlLIeHHBaHUS TPOBEPOYHON PabOThI O XUMUU

[IpaBuibHBIN OTBET Ha Kaxkaoe w3 3amanuii 1.1, 6.2, 6.3 ouenuBaercs 1 6amnom. [lomHbIi
MPaBUJILHBIN OTBET HA KaXK0€ U3 3aanuii 8 u 9 oniennBaetcs 2 6amiamu. Eciu B oTBeTe fgomyIieHa
ollHa omuMOKa (B TOM YHCIE HalWcaHa JUIIHASA [udpa, UIU HE HamKMcaHa OJHAa HeoOxoauMmas
uudpa), BeictaBisercst 1 6amn; ecnu gomymieHo aBe win Oosiee ommOku — 0 Oamtos. [TonHbii
MpaBWIbHBIN OTBeT Ha 3amanHue 3.1 omenuBaercs 3 Oamnamu. Eciam B oTBeTe momyleHa ofHa
omnOKa (HempaBUIJILHO 3aII0JIHEHA OJ[HA KJIETKA TaOJINIIbI ), BBICTaBIsIeTCs 2 Oasia; eciy J0MyIEeHO
JIBE OIMIMOKM (HETIPaBHJIBHO 3aIlOJIHEHbI JBE KJIETKHU TaOJHIIbl), BhICTaBisieTcss 1 Oan, eciu Bce
KJICTKHU TaOJIUIIBI 3aMTOJTHEHBI HEeMTpaBUiIbHO — () OayioB.

Homep 3a0anna MpasuibHBIH 0TEET
1.1 3
3.1 MLk 32 risgome: W{CEHL:) = 16 r/sioae; M{50:) = 64 rivods
6.2 xwnop HITH Clz

AIOPHI BATHA — CoNls (cpedHad coake) HITH cepras KHCIoTa — KHCIoTa

63 HJTH cynbdar aTiMHHER = CONk (CPeJHRA CONMk)

B 2315

9 23




@ an.EI,METGM HIYUYSHHA XHMHH ABTAKTCA BEIISCTRA.

MOJ0K0 =

3 LA RE g :'fd
e—— ——

fet p EEU*]II-Hll]a
Puc. 1 Puc. 2

[.2. Kakie pawecTea codep#aTcd B oObewTax, W3I00pamSHHEIN HA OCTANEHEIN pHCYHEAX?
Mpueeaute no OOHOMY npusepy.
AnA k30T BELECTBA YKAMHTE ero XHMHYSCKOE Ha3BaHHe W dopMyny.

Colepanne BEPHOID OTBETA W YRAIAHHA 110 OLUEHHBANNK Garas
{ZOMYCKAKTEA HHLIE HOPMYTHPOBKH OTRET], He HCKAMAIOIWME aT0 CMEICTR)

B npapMicHOM OTEeTe 78 pHc. | W 2 JomkHel OuiTh NpHBedeHE OpHMEPLl BELIECTH
€ VKAIAHMEM HX HAIBAHWHE H dopMya, HANpHMEp:

ana puc. 1: soga Ty

AnA pic. 2t 30T Ma.

Ana pHe. 3 Jom#Hel OBITE VEAIAHE HasegHHe W Qopuyla HEIHBHIYATEHOTO
KHMHUYSCKOTD BELIECTRE: XNopHT HaTpHA MaCl.

Ana puc. 1 1 2 MOTYT OuITE NpHESTSHEL IPVTHE NPHMERE] BEIIACTE B COOTBATCTEYIOWIHE
HX fOpMyTIsL

J'T_F'I!-t OHEHNBQHLN 6§ KOYECMEe NMEOHLIBNO2D) CMEema APUHIMOSNCR MIRTRED HOIROHIE
HEMHECTTEN © COUMSENTCATEVMILHEN OpMyIod, VXEUIgHUE MOIBKD HUO3SUHIWA N NTO08RD
chopaanl eleCnTan NE 2UCYNMTMSIERICH 8 KUYeOmes noadiLIsNg20 omdema

[MpaBHisHO YEa3AHEl HAIBIHKA H QOpMYIE BESCTE 08 TREX PHCYHKODR 3

[MpaBiieHO YEAIAHE HAIBAHKA H QOPMYIEL BEIMECTE A4 MO0LIX JBYX PHCYHKOR 2

[MpaBuieHO YK232HO HalBaHHe W QOpMYyNa BELMECTEA TONIRKO ANA OJHOTe NHGoTo

PHCYHKA

(FTRaT HENpaBHIEHEIR 1]
Marxcwsmaasnwi faia 3

@ [Mpespawesne 0JHKX BELWECTR B APYrie HA3LIBASTCA XHMHYECKOH peakuued.
2.1. M3 npecTaBneHHLIX HWXE PHCYHKOB BHIOSPHTE TOT, Ha KOTOPOM H30OPAMEHO NPOTEKAHWE
XHMHYECKOH peaxuuK.

)

Puc. | Puc. 2




[MpoTexkakie XuMEYeckol peakiiil KI00PEKeHD HA PHCYHES:

OTEACHHTE CIENAHHEH BAMH BRIGOPD.

Cl]J-E'.'I:HIHII-!IE BEPHOIT GTEETA B YRATAHWHA 100 OLEHHBAHEH

{,IDH}'ERELH}T'EH HHEIE IIID]‘].\[}'.TH]&GBKH OTHEATE, He HCKAMAWWHE aT0 ChMEICT)

Lanakl

[pasineHelf 0TRET JOMHEH COJSMMATE CASTVHOLIHS ATEMEHTI!
I} yEA3AHHE pHCYHEA: 3]

HOBEIE XHMHYECKHE BELISCTRA.
MoeT OblTe JAHO HHOS 0OLACHEHHSE BRIDODA PHCYHED

2) obeAcHeHre BRIBOpE, HANPHMED: NOTOMY Y4TO B XOJe peakli ropedis obpaiyiorcd

[MpasHIsHO YKAIaH PHCYHOK B JaH0 0GBACHeHHE

[TpaBATRHEO VEAIAH TOMRKD PHCYHOK.

HUTH OreeT HenpasiisHelE

FUTH Prcysox He yeasad | YHAIAH HeNPABHTEHD He3ABHCHMO 0T HAMHYHA o0macHeHHIL

Muasruseaanam Gaia

2.2, Veamute ogud THOEOH npuasak npoTekadna 3Tol XHMHYECKOH peakLmy.

Cl]J-E'.'I:HIHII-!IE BEPHOIT GTEETA B YRATAHWHA 100 OLEHHBAHEH

{ JOMYCKATCA HHEE GopMYTHPOBKH OTRETE, He HCKAMAIOWHE 870 CMLICTA)

Lanakl

[eKUHK M3 0. 2.1, HanpUMeap, HIMEHASTCA UBST CNHYEK (0HA 00yrIHBasTCA).
MoryT OBITE YEEIEH Bl HHEIR NPHIHAKK

B MPpaBHIEHOM OTBETS JOMHSH GLITh YHA3aH NpWHIHAE NpoTeKaHHA XHMEYacEol

[pHadas NPOTERAHKA XEMHYSCKROH peakiuny 13 0. 2.] YKAIAH NPaBHIEHD

UteeT HenpasHIseHeR HITH oTeyTeTRYET

Muasruseaannmm S

H.TH
[Npeepaluexta OIHHY B2LUEcTE B JPyTHe HalklBARTCA XMMiHeckoll peakyuefi.
2.1 YeamuTe, kakol W3 NpHBeISHHBIX HE®E NPOLSCO0E ARTAETCA XHMHY2CcKoH peakumel.
|. PacnpocTpaseHie apoMaTa UESTOR B KOMHATE.

2. JmisaH e MEATHHED B MENAHHYSCKNN Yacay.
3. O0pazoeaHHe HAKHNH B YAl HHES NpH KHNAYEHHEH BOJONPOBOIHOR BOIEL

HaniwnTe HoMep BRIGPAHHOTO NPOLECTA: |:|

OObACHATE cIenaHHk Bavi Brdop.

Colepaaiie BEPROMD OTEETA W VEAIAHKHA 110 OUEHHBIHEN Ganakl
{ZOMYCKAKTCA HELE HOpMYTHPODEHE OTRHET, HE HCRAMAWIWIHE 870 CMEICTE)

[MpapHAEHEL OTRET JOMEEH COASpEaTh CAeTYHOWNHE 30EMEHT:

1) YEAIAHHE HA NPOUECE. KOTOPLIE ABTRETCA XHMHYECKkOH peakided: 3;

1) oOkgcHEHHE BeIGOPA, HATIPHMER: OOTOMY YTO NpH 0OPA30BAHKH HAKHOH B YaliHuke
GOPAIYIOTCA HOBEIS NEMIEHSCHHE BEIISCTRA.

MoskeT felTe J2H0 HHOS ofbAcHeH e Belopa npouscca

[papMIEHO YRA3AH DPOUSCE H JaH0 OOLACHEHNHS 1




[TpasiIEHO VEAIAH TONBRD NPOLECE. o
HITH TMpousce He Veatad | YEEay HENpasiibHE0 HEIABHCHMO 0T HATHYHA o bacHaHIi.
HTH OreeT HenpasiisHesIH

Mareiseaannm Haas !

2.2, ViasmuTe oguu JTHBOH nprasak npoTekanua 3Tol XHMHYeCkol peakLni.

CI]JEIJ‘.HIIHHE BEPHOID OTEETA H YRATAHHA 10 DUEHHBAHHHY bannwi
{,J.DI'[}'I:RELI-GT{‘SI HHEIE IPD]]M}'.'[H]]GHB:H OTESTA, He HCKARAWWHE aT0 CMEICTa)

B npaedlsHOM OTBETE JOM#eH OWTe Ykd3aH OpWIHAK NPOTEKEHHA XHMHYeckOd
pedxLiK M3 0. 2.1, Hanpumep, BelNAJeHHE OCATK.
MorvT DRITE VEZIZHE] HHEIR NPHIHAKE

[MpHasak NpoTekaHHA XHMHYeckol peakUsd W3 0. 2.1 YKa3aH NpasiIsHO 1
Orreet HenpasuIeHblil HITH oTeyTeTRyeT 0
Marrwseannmi Haal I

@ B Tabmuue NpHEeJeHEl HAIBAHHA H XHMHYSCKIEE qJD['.I?L'I}".'IhI HEROTOREIX Tﬂﬂﬂﬂﬁ]ﬂ:{thK BELISCTE.

e ) Muoagapuaa Macca,
ITazpanne BELIECTRA Popmyaa ]
i ’ [/ Ml
1 Kucaopoa O
2 MeTan CHa-
3 CepHUCTRIA ra3 50

12 Kagusm H3 npHpedfMHLIX B TafoMUe raaop COegyeT HAMOMHMTE LWAPHE C OPAKTHYSCKH
HepecoMOol oBonowxol, 4Tofk OH OKAZANCA JETYe BOITVNE i oMol BXIeTeTeT (CpeHas MondpHas
MACCE BOATYND pasHa 29 r/monk ). YRaHTS HoMep BeilecTed. OGLACHHTE cBOM BeiBop.

ColepAanie BEPHOM OTHETA H VEAIAHHA 110 OUSHHBAHHED Ganiawi
{IONYCKAWTCA HHLIE OpMYTHPORKH OTRET, He HCKAKAWIHE &T0 CMEICTE)

[MpamuneHelf OTBST JOTHEH COTSPHATE CAZTYEOLHE ATEMEHTR

I} yxazanme raza: MetTaH (2);

) pbeacHedue  Beibopa, HanpHMep:  MeTad  TEr4e BOAYNA, [oTOMY  4TO
M{CI1s) < Me{Bo3gyx).

OfbACHEHHE MO%ET OLITE CPOPMYTHPORENO HHAYE

[

HFIELEH.'.II:HD YHAIAH Tad H JaHO OOLACHEHHS

[MpasHIbHO YRE3EH T2l

1
a3 He yeezay [ YKAIEH HENPABHIEHD HEJARHCHMO OT HATHYHA DO EACHEHHA, 0
HTH OrteeT HenpasuieHeb

L]

Masetoveannmir Gt




JaHel Jpa NHMHYeCKHN 3TemedTa A M B, MapecTHo, 4To B aToMe 3MeMEHTE A COJEPEHTCR
|2 npoToHoR, & B aToume 3neMeHTa B - 16 anaxTponos.

4.1. Henoneays TlepHogqyecky o cHCTEMY NHMEYeckHX anemedTor J H. Mexgenessa, onpelendte
KHMHYSCKHE 3MeMeHT: A i B.

4.2, YiamHTe HOMEp MNepHOJa W HoMep rpynnal B [lepuodudeckol CHCTEME XHMEYSCKHX
anemenTos J.H. Meniensesa, b KOTOPEIN PACTIOTHEH KaMIRA 3M8MENHT.

4.3 YVeTaHoBHTE, METALIOM KWIH HeMeTALIoM ARTAKITCA NpOCTeIE BEWECTRA, D-EIFIEI'IL‘IE-&HHEI'E' ITHMH
XHMHYSCKHMHE 308MEHTAMH.

4.4, CoctapeTe QopMyIEl BRICIUHY OKCHIOR, KOTOPEE ofpaiyioT aemMesTel A W B

OTBeTH 3AMHIIAHTE B TabTHLy:

ColepAaide BEPHOMD OTHETA H YRAIAHHA (10 OLEHHBIHHK Laniwm
{AOOVCKAKTCA HHLIE HOpMyTHPORKH OTBETL, He HCKAMAWIIHE eT0 CMLICTA)

[MpapUILHLIE 0TBET JOMKEH COASPHKATE JANOMHEH YD TabaHuy:

Hamauue Hoxep Metann | Qopuyna
SmeseHT NHMHYSCROTD HITH BhICLIETO
HTEMEHTA nepHoga rpynnel HeMeTann | okcHaa
A MarHuf 3 I MeTann MgO
B Cepa 3 Kl HeneTann 500

Dapedeien e XEMUSEckiny JieMennios 2
[MpasnieHo 3ANHCAHE! HAIBAHKA 3TeMeHToB A U B 2
[pasHIEHD I30HCAHD HAIBAHKHE TOILKD OIHOTO AISMEHTA |
(TRET HeNPaRHIEHEIH ad
Onpedetenne nowepa nepuoda & vosepa 2pynnw @ Mepumduveckoll cuememe 2
[MpasHaEHD YEAIAHE! HOMED NEpHoJa H HOMED TRYONE T8 JBYX IIeMEHTOR 2
MpasHAEHD YEAIAHE HOMED NEpHoIa H HOMED TRYONL T8 0JHOMD MH00ro 3MeMesTa |
OTRET HENPARHILHLLH ad
J‘rﬁﬂﬂilﬂt’. SHEMLLNOM LWLTH HEMERILL MM NE IRRITICY npm'.'mue' HELEC TR ]
MpasHAbHo YEAIAHO, METATIOM WIH HEMeTATIoM SRTRIOTCE OPOCThIE BElUSCTEA, 1
OOPAI0BAHHEIE XHMHYECKHMH 3MeMeHTaMd A i B

JaHO BEpHOE VEASEHHE TOIERD J04 0IHOMO JISMEHTE, WIH 0TEST HeNpaBuIbHLll ]
Janucek hopsa Moy oxcudoe 2
[MpasuneHo 3ENHCAHED fOPMYIE BRICIIHY OKCHIOR, KOTOpEE 00piIvieT o0a aIeMeHTa 2
MpasuMneHo 3anicada opuyla BeICWEND OKCHIA, KOTOpelH ofpaiyeT oJWH M3 ]
AEMEHTOR

(TRET HENpARHIEHEIR 0

]

Marcusaannnn S

BocemiknaccHHUa MapHa BRIMHIA Nocae ofeJa oIWH cTakad (200 r) AdnoYyHoro cokd.

5.1, Henoneayds Jaddele npieeddudol dgme TadoHusl, onpefanuTse, HAKYI MAoCy VIN2BOJOH
NOTYYKT NPH 3TOM OPTAHHIM JeBYIKH. (OTBET NOITBEPIMTE PACUETOM.



Cl’l:[f']'.rln:ﬂllllﬂ YIIEBDIOE B HEKOTOPRIX CORAX

Cok Jdusmonnedi | Afaounsil | Anedbcunossiil | Tpanaroswil | Caneosbiil
Maccopad 1004
- o 2.3 g1 12,8 14,5 Ia,1
YriaeBodos, o
ColepHanue BEPHONG O0THETA W YEATAHHA 110 OLUEHHBAHMHI banae

{,J.DI'[:_-;'I:HEIJGT'EH HHEIE Itlﬂ]ﬂ MYTHPOBEH OTBETE, HE HCKARAWUWIHE £T0 CHEICTR)

Jom#eH GuTe MpHEEIEH pacydT H JaH NPasiiIsHel OTEET:

m{yraepodos) = 200 r= 091 = [E2r

Jax pacyer, oGoCHOBIHHD NpHESTWEA K NpasdlEHOMY OTBETY

=]

Pacu®T He NPHBET K NPEEATEHOMY OTRETY. 0

HTH Pacy®r oToyToTEYET / Nponeddy HENPARICTEHD HEIGBHCHMO OT HATHYKA NPABHIEHOTO
OTEETA.

FUTH Oteet HenpasiibHslH

Muarocusiansmin Hara )

5.2, Kakylo Jome c¥ToYHOR duizdonoriydeckol Hopasl (400 T) cocTarnasT noTpednédnoe hMawed
KomHuecTeo YraeeodoeT (OTeeT NOATREPIMTE pacudTom.

Colepkaiie BEPHOTD OTEETA W YRATAHMA 110 OLUEHHBAHHI Gaaki
{JonyckaoTod HHBE OpMYTHPOBKH OTBETA, HE HCKAMAKWIHE 70 CMEICTA)

Jom#eH GuTe NpHESIEH pacysdT H JaH NPasiiIsHe OTEET:
a= |82 r /400 r=0,045% (unu 4,55%)

JaH pacyst, 0G0cHOBIHHD NIPHEATILHA K NPABHIEHOMY OTBETY

=

Pac4ST He NMPHBEN K NPEBEISHOMY OTEETY. o
HTH Pacy®r oToyToTEYET / Nponeddy HENPARICTEHD HEIGBHCHMO OT HATHYKA NPABHIEHOTO
OTRETA.

FUTH OTeeT HenpasdieHsld

Muarrusiansamil Gare !

HueeTca caedyowuil nepeyeHs XHMHEYECKHY BRIISCTE: Kanuil, X1op, aToMHHKE, BoJopod, XIopHd

KANHA, CepHad KHCOO0TE, CyNedaT amoMmdHdd. Henoneiya 3ToT  nepededs,  BRINOTHETE
JAJAHMA 6.] =635,

6.1, HanHmKTe XHMHYScKEe DOopMyIsl KA%I0T0 HI VEAIAHHEIX BRLIECTR!

EﬂJEpH{ﬂHHE BEPHOIG OTHETA H YEATAHHA 110 DUEHHBANHED banne
{,J.-DFL':.-'I:HEIJ-GT\’.‘H HHEIS Itlﬂ]fl:.l.':.-'.'[b:l]flﬂﬂkl-l OTBETE, He HCKAMAWIIHSE 20 CMEICTE)

[MpapHNLHEl OTRET JOMHEH COJSMKATE CISTVEIOWHE JTEMEHTEI:

I} dpopuyasl NpocTeX BewecTe: kaThi — K, xnop — Cla, atsoemEsni — Al, sojopog — Tz
2} opMyael CNOWHBIN BEWECTE: XM0pHI kanHd — KCI, cepHas xdcnoTa — [1:50.,
CVIedaT AT MHHEA — Al 500

Januch ghop Mt nROCT L SEWECTTE i
[TpasHnLHO 3aNHeaHEl GOpMYIE] YETEIPEX NPOCTEIN BEUSCTE l
[MTpH 3amdcH QORMYT NPOCTEX BSWACTE OWHEKE A0OYILSHA B QOpMyIe 0JHOTO HIH Donee 1]
BELSCTE

Janucs dhip Ml CIONCHMY SeUIECnTE 2




[papyieED JaNHcaHED BOpMYIE TREX CIOEHELIX BRIIECTR 2
[MpaBraeHO 3anHcaHsl GopMYyIE TOILED JBVX CIOMKHEIN BELECTE |
[MpaBirneHo 3anHcaHa HOPMYTA TOTEKD OTHOTD CIMMHOTO BELSCTRA. 0
HUTH Oreat HenpasrinsHell

Marewweaannmi Saa 3

6.4. Ha npieedfuroro nepeyds sewecTs puifepite JTI0BDE cosdnHeHre, COCTOALLSS HI ATOMOE
TPEX anesenToR. BRYHCTHTS MACCOBYHY JOUTHY KHCTOPOIA B 3TOM COSTHHEHHI.

EII]JEI.'I!-I{E.HHE BEPHOID OTEETA W YRAIAHHA N0 OUEHHBAHHK LBanne
{,J.-EI-I'[':;'I:HE.HZIT'EH HHEIZ Itlﬂ]ﬂ MYTTHPDOBEM OTBETE, He HCHAMAKNIHE eT0 CMEICTA)

BewscToa, cOCTOALME MY ZTOMOB TPEX JNEMEHTOR, — CEpHAd KHCIOTA H CyIkdar
ATHMHHHA.

Ecnd BuifipaHa cepHas KHCIoTa, To

@{( B [:300) m (4x]6) /(2x] + 32 + 4= ]6) = 0,653 (w1 65,3%).

Ecni suibpad cynedaT aneoMHHEA, To

@0 B Al(SOu)s) = (12=16) /(2x27 = 3x32 + |2x16) m 3,561 (1w 56,1%)

[papuneHD BEBpaHs coeIHHSHHS W BRIYHCTSHA B HEM MACCORAD J004 KHCTOopoda |

Tansxe NpasHIbHe BRIGPAH0 C0STHHEHHE. 0
HJIH CoeguHeH e He BedpaHe | BrIDpaH0 HENPAEHTEHO HETABHCHMO 0T HATHYHA pacudTon.
HJTH Omeat HenpasiisHeIE

Maxrumaasysg Saaa )

6.5. BeyncnuTte macey 0,5 Mone raacodpaiHoro eojopoda.

Colepsanie BEPHOMD OTHETA H VEAIAHKA 110 OLUEHHBAHHIO hannw
{Z0NYCKAKTCA HHEIE DOPMYTIHPOBKH OTBETE, HE HCKAMAKWHE eT0 CMEICTE)

Hon#ed OblTe NPHBEIEH pAcYET H JAH NPABHNEHEI OTRET:
Macca soJopoda: millz) = 05 smods * 2 r'Mole = | 1

JaH pacysT, odaCHOBIHHG NPHESIIWHA K NPaBHIEHOMY OTBETY |

Pac4ST He NpHBEN K NPaBHIEHOMY OTBETY. 0
HTH Pacu&T oTCYTCTRYET / NpoReIH HENPABKITEHG HEIABHCHMO OT HAMHYKA MPABHIEHOTO
OTRETA.

HJTH OTeaT HenpaBHIbHLIE

Mearesecasmmtr Saa )

H.IH
6.5. BLIYHCIHTS, CKONEKO MOMEKYT codepsnTed B (.5 Moak rasoofpaidoro soJopola.

EII]JIL‘FH{H.HHE BEPHOID OTHETA H VEATAHNHA 10 OLUEHHBAHHK Lanae
{,J-DHI':.-'EHE.I-GT'EH HHEIS q_:lﬂ]fl MYTHPOREH OTBETA, HE HCKAMANMHE eT0 CM BICTTR)

Honwed 06T NpHBEIEH pacydT W JaH NPaBHIEHE OTRET:
KonHuyacTeo Modexym: N{Hz) = (0,5 mMone * I.":l:'I]-E-]'I]'ﬂ l/sio - 3:1}]-]1}3.

JaH pacysT, odOCHOBIHHG NPHESTWHA K NPaBHIEHOMY OTBETY |

PacuysST He NpHBEN K NPaBHAEHOMY OTRETY. 0
HJTH PacusT OTCYTCTRYET / NPOREIEH HENPABKITLHG HEIIBHCHMO OT HAMHYKA MPABKIEHOTO
OTRETA.

HJTH OTeaT HenpaBHIbHLIH

Marewsecasmmtr Saa )




@ Hisee JaHel CI0BECHEIE ONMHCAHKA JBYVX XHMHYSCKHX Npespallesiil ¢ yUacTHEM BELWIECTR, NepeYeHs
KOTOpEIX GE0 NpHeeddy B 33738 HHE &

(1) kanui + N10p =—e NNOPHI KATHA;
2) amoMEHHE = cepHad kHenoTa (pasd.) — cyIeDAT AMoMHEHEE + BOIOpPOI.

7.1, CocTassTe YPaBHEHHE YEAIAHHEIX peaklil, Henons3vd XHMHYeckie QopaMyIsl selecTs 13 n. 6. 1.

EﬂJEl]H{H.HHE BEPHOID GTEETA H YRATAHHA 110 GUEHHBAHHED Baniaw
{JDH}'EREJGT{‘H HHEIE ¢ap.uy.mpaﬂxu OTEETE, He HCKAMAWILHS eT0 CMEICTE)

YpanHeHHA peakUWE:
(1 2K =Clz = 2KCI;
2) 2Al =+ 31:804(pa3f.) = Als(504)s = 311

[MpassisHO COCTARTEHE! VPRBHEHKA JBYX peakluil

[MpapuneHO COCTARTAHO VRARHEHKS TOTRKD 0IH0H Toboil peakiun

CreeT HenpandiIbHblf

] =1 B LS

Marruseaannmir Sata

7.2. B 32BHCHMOCTH OT YHCIA W COCTARA BEWMECTE, BCTYNAMMHN B XHMHYECKYH) PEAKUHI H
00pa3yiIKXCE B pEIyILTATE Het, PRUIHYAKT PedKUHH COBJHHEHHH, PALTOMEHHA, JAMELIEHHR H
ofumeHs. BebepuTe JTTHOBY O peasidee (1) WIH (2) H VEamHTS ed THI.

EﬂJEI]H{ﬂHHE BEPHOID OTHBETA H YREAIAHHA (10 OWEHHBANHKD Baniaw
{Jﬂﬂ}'ERﬂJ{IT{‘ﬂ HHEIE itlﬂ]fl.'ui}'.’[i:l]mﬂml OTEETE, He HCKAMAWILHS eT0 CMEICTE)

B npasdieHOoM OTRETE JomaHa OuTe BolOpaHa pearlid, Yealad & THO M OpHBEJSHO
0OLACHEH HE, HANPHMER:

pedsuiEs (1) — peagiig coeIHHSHHA (M3 JBYN BRWSCTE NOIVYAeTed OJHO BElISCcTRO),
HIIH

pedkuEa (2} — peakiMA 3AMRlEHKA  (ATOMEl OPOCTOTO  BEWECTad  {ATHMHHHA)
IAMEIAKT ATOME! OTHOTD H3 XHMHYECKHX 3NeMEHTOR (BOJOPOTA) B CIOMHOM BElISCTRE
(CEpHAR KHCIO0TA))

—

[MpasuneHO YEAIAH THI BRIGPAHHON peaklHK, NPHBEISH0 O0RACHEHHE

Paallied He BRlOpaHa. 0
HITH T BriGpasHol peasidi He YEAISH | YHARAH HENPABHIEHO HEIARHCHMO OT HATHYHA
O0LACHEHHA.

HUTH oTeeT HeNpaaHNEHEHA

M annmt fana F)

7.3. H3 npubopos, H300pamEHHEIX HE PHCYHKAX, BEIOEPHTE TOT, C MOMOLUEK KOTOPOTO MOXKHO
NOIy4KTE razoodpaiuuii BoJopoa no peakums (2).

M)

o
01'.7/ —t
47 [T
== [

Puc. |




BoJopod MORHO DOTYSHTE ¢ NOMOLLK OpHbopa, HI0GpaMEHHOM0 HA PHCYHEKS:

Fakus MeToIoM — BRITECHEHHS BOJbl HIH BRITECHEHKS BOAAVEE — MOTYHAT BOJOPGD B 3TOM

npibope?

Mogesmy npubop, HIoOpaxEHHEIA Ha JpyroM pHUCYHKE, HE MO®eT OeITE HCMOABIOBAH 1718

Noay4eHld BoJopoda’?

EGJEFH{EHHE BEPHOIG OTEETA H YRATAHHA (10 OUEHHBAKH K
{IOMYVCRATCE HEES HOPMYTHPOBKH OTEETE, He HCKAMAWIIHE 2TO CMEICTE)

Lanaw

[MpasuneHLlf OTEET JOMMEH COOSMKATE CISTVEOLHE JMEMEHTRI!

I} HOMEp pPHCYHEA: plHC. 2

2) METON! METO] BRITECHEHHA BOJRL

1) ofbacHEeHWE, HANPHMED: BOIOPO] He MoweT OeITe NonyueH (M cobpad) B npHbope Ha
pHe. |, Tak xak, Oyay4M Nerds Bo3gyxa, oH VISTHT B aTmocdepy. [pobuprka JomsHa
OLITE NEPEREPHYTE BEEPN THOM.

MomeT OuITe J2H0 HHOE OOBACHEHHES

I Yradanue novépa pucynsg & memoda

[MpaBHILHO YEAIAHL HOMED PHCVHEE H METO]

[paBMIEHO VEAIAH TONLKD HOMED PHCYHE [ METOL.
HJTH Homep pHCVHEA He YVHAI3H / VEAIAH HENPEBHIEHO HEZABHCHMO OT VEATAHKA METOL

=

2. DNinRcuene

JAHD EOPPEeRTHOS ODLACHEHHS

OTRET HeNPanHILHLI{

Marcusaass i S

W =1 ] =

9 knace
Bxoanas koHTpoIbHaAs padoTa
[Tnan paboTh!

YpoBHU cliokHOCTH 33aHus: b — 6a30BbIi, [1 — noBbIlIeHHBIH, B — BRICOKHIA.
Tuner 3aganmii: KO — 3aganne ¢ kpatkum otBeToM, PO — 3a1anne ¢ pa3BepHyTHIM OTBETOM.

Ne

KBC 3aja- CIIOXK- JIBI
HUSA HOCTH

Kon | Kontponmpyemslit 31eMEHT COAEpKaHUSL Tun Yposens | ban-

Bpems
BBITIOJI-
HEHMS,
MUH.

1.5 Yucteie BemmectBa u cMecu. [Ipasuna 6e3zonacHoii padotsl B | KO b 1
4.1 MKONbHOM Jnaboparopuu. JlaGopatopHas  mocyma |
51 obopyoBanue. UeloBek B MHpPE BEILECTB, MaTepUaioB U
52 XMMHYECKHX pEaKIHii. [Ipobnemsl Oe3omacHoro
53 WCIIONB30BAHUSI  BEILIECTB M XUMHYECKHX pEaKkUuid B
HOBCEIHEBHON JKU3HU. Pa3jeiieHne cMmecell M OYKCTKA
BemiecTB. [IpuroToBleHHe  pacTBOpPOB.  XHMHYECKOE
3arps3HEHHE OKPY’KaloLIeH Cpefbl U ero MOCIe/ICTBHS

3

1.5 UYuctele BemectBa U cMecu. [Ipasuna 6e3zonacHoii padotsl B | KO b 1
4.1 IIKOJBbHON Jlaboparopuu. JlabopaTopHas  mocyaa  H
51 obopyznoBaHue. UenoBeK B MHpE BELIECTB, MATEPHAIOB U
52 XMUMHYECKHX pEaKIHii. [pobnemsl Oe3omacHoro
5.3 WCIIONG30BAHMSl  BEIIECTB M XMMHMYECKHX Peakluid B




MIOBCETHEBHOM KM3HU. PasneneHne cmece M OYMCTKA
BelecTB. IIpUroroBiaeHne  pacTBOPOB. XUMHUYECKOE
3arpsi3HCHUE OKPY)KAIOLICH Cpelbl U ero MOCIeICTBUS
3. |15 UYuctele BemecTBa U cMecu. [IpaBuna 6e3onacHoii padotsl B | KO 1 3
4.1 MKONbHON Jnabopatopuu. JlaGopaTopHas  mocyma |
51 obopyznoBaHue. UenoBek B MHpE BELIECTB, MATEPHAIOB M
5.2 XUMHYECKHX  PEaKHi. [poGnemsl Oe3omacHoro
5.3 WCHONb30BAHMST BEIIECTB M XMMHYECKUX DEaKIHil B
MIOBCETHEBHOM KWM3HU. PasneneHne cMmeced M OYMCTKA
BemiecTB. [IpUroToBneHHe  pacTBOPOB.  XHMMHYECKOE
3arpsi3HCHNE OKPY)KAIOLIEH Cpelbl M €ro IOCIeICTBUS
4. |11 MaccoBast 101151 3JIeMeHTa KO 1 3
5. |16 IIpocteie u cnoxubie BemiectBa. OcHoBHBIE Kiacchl | KO 1 3
HEOPraHUYECKUX BEI[ECTB. Homenknatypa
HEOPraHNYECKHUX COSTMHEHUI
6. |31 XWMHUYECKHE CBOMCTBAa MPOCTHIX BemecTB. Xumuueckue | KO 2 4
3.2 CBOMCTBA CI0)KHBIX BEIIECTB
7. | 4.5.2 | BoluncneHne MaccoBOW IO pacTBOpeHHOro BemiectBa B | KO 1 3
4.5.3 | pactBOpe. BrrumcrieHre Konu4ecTBa BeIIeCTBAa, MACCHl WA
o0beMa BelecTBa MO KOJWYECTBY BEIIECTBA, MAcce WU
00bEMy OJTHOTO M3 PEarcHTOB WJIH MPOIYKTOB PEAKIIMU
8. |31 | Xumuueckas peakiys. Y CIOBHS U MPU3HAKA KO 1 3
3.2 MPOTEKAHUS XUMUYECKUX PeaKIUi. XUMUYECKHE
ypaBHeHus. CoxpaHEHUE MAacChl BEIIECTB MPU
XUMHUYECKUX PEAKIUAX
9. |31 | Xumuueckas peakius. Y CIOBHS U MPU3HAKA PO 2 5
3.2 MPOTEKAHUSA XUMUYECKUX pPeaKIUi. XUMUYECKUE
ypaBHeHus. CoxpaHEHUE MacChl BEIIECTB MPU
XUMHUYECKUX PEAKIUAX
10. |14 BanentHocTs XUMUYIECKUX anemenToB. Crenens | KO 1 3
OKHCIICHHSI XMMHUYECKHX JJIEMEHTOB
11. | 1.3 Crpoenne Momnekysn. XuMHYecKass CBs3b: KoBaJleHTHas | PO 2 5
(mosnsipHasi ¥ HENoJIsIpHAas), MOHHAs, MeTaJUINYecKast
12. | 4.5.2 | Breuncienne MaccoBol J0JM pacTBOpeHHOro BemiectBa B | PO 3 10
4.5.3 | pactBope. BrruncieHne konmmyecTBa BEIIECTBA, MACCHI HIIU
oO0beMa BelecTBa MO KOJMYECTBY BEIISCTBA, Macce I
00bEMy OJIHOTO M3 PEarcHTOB WIJIH IMPOIYKTOB PEAKIIHU
13. | 2.6 Cremnenp OKHCIICHUS XUMHYECKUX anemenTos. | KO 3 12
OkucnuTeTb M BOCCTaHOBUTENb. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIC PEAKIMU

Kputepuu oneHuBanus

Hroro 20 dayuioB

18-20 6aIoB — OTMETKA «5»
10-13 Ga1oB — OTMETKA «3»

14-17 6annoB — oTMeTKa «4»
<10 GanIoB — OTMETKA «2»

Bapuanr 1

1. CooTtHecure I/I306pa)KCHI/IC XUMHYECKOM nocyabl € €€ Ha3BaHHUCM U NPCIHASHAYCHUCM:

H300paxenue Haszpanue Hasznauenue

A. TurenpHbIe TUTIE | 1) HN3menpueHme TBEPBIX
BEILIECTB




b. MepHblil uauHIp

2) IlepeHoc ropsiYux TUTIICH

B. Crynka

3) UsmepeHue onpeneseHHOro
o0BeMa JKUIKOCTH

I Hepxarens  mjist

4) 3akperieHue mpoOUpPOK

IPOOUPOK
' . Konba 5) IIpuroroBsieHne pacCTBOPOB
g/— S -
1 S—0
OTBeT MUIIETCS I KaX10¥ mudpbl U3 MepBoro croidia mo oopasiy: |. — B. —4)

2. CooTHECUTE SABJIEHUE C €TI0 TUIIOM:

SIBJIEHUE

THII ABJIEHWA

A) Bapka KypuHOro siina

1) puzuueckoe

b) crubanune MeTHON MPOBOJIOKH

2) XUMHYECKOe

B) ropenue nucra Oymaru

3. CooTHECUTE CMECH C €€ TUIIOM:

CMECH

TUIT CMECH

A) anmoMHHHEBAas KACTPIOJIS

1) romorenHas

b) monoko

2) rereporeHHas

B) mouga

4. Maccogas nosst azora B Fe(NOz)3 paBna:

1)17,3 2)5,8 3)17,4 4) 5,7
5. CooTtHecute (HhopMyJTy BEIIECTBA C €T0 HA3BaHUEM:
POPMVIJIA BEHIECTBA HA3BAHUWE BEHIECTBA
A) Cu20 1) OKCHJT KaJIBIIHSI
b) CuO 2) okcua Meau
B) CaO 3) okcun meau (I)
4) oxcun menu (I1)

6. CooTHECHTE pearupyomnme BenecTBa ¢ uX MpoAyKTaMu:

OOPMVIJIA BEIIECTBA HA3BAHUWE BEIIIECTBA
A) HoS + O2 1) SO2 + H20
B) N2 + O> 2) MgO
B) Mg + O3 3) N20s
4) NO
5) SOz + H»

7. Macca 3 mounb xiopuaa kansius CaClz pasna:

1)111 2) 110 3) 333

4) 330

8. 13 mpeioxKeHHOTo MepeyHs BEIOEpUTE IBE PEaKIIK Pa3I0KEHUS.

1) 2KMnO4 = K2MnOg4 + MnO2 + O2




2) SO + H20 = H2SOs

3) 2HgO = 2Hg + O

4) Zn + 2HCIl = ZnCl + H»

5) NaCl + AgNOz = AgCl + NaNO3

9. PaccraBpTe KO HUIMEHTHI:
Al(OH)3z = Al203 + H,0

Al + H2SO4 = Al2(SO4)3 + H2
LiOH + FeBrs = Fe(OH)s + LiBr

10. YcraHoBuTe COOTBETCTBHUE MEXIYy (OPMYIONH COEOUHEHHS U CTENEHbIO OKHUCICHHS
KPEMHHUS B ’TOM COCUHEHUU:

A) MgSiOs 1)-3
b) SiCl,4 2) -4
B) Mg@>Si 3) +2
4) +4
11. Vkaxxute BUO XUMHUYECKOH CBA3H JJIs BEIIECTB:
CuSQOq -
Ba(OH); -
Ca-—
Cl203 -
Os —

12. Kakyo Maccy JIUTHS HYXHO MOTPaTuTh i nojiydeHus 230 r #woaumaa jutus Lil u3
MIPOCTHIX BEIIECTB?

Hcnonsaya meTon aaexkTpoHHOro OanaHca, paccTaBeTe KoaHIH-

EHTEHI B YPABHEHHH PeaKIlHMK, CXeMa KOTOpOi '

NO, + H, - NH, + H,0,

13. OnpegennTe OKIMCINTENE H BOCCTAHOBHTEIE.

OTBeTHI
Bapmuanr 1
I3, lIB1, 11IT'4
212
122
3
341
142
3
13
2AI(OH)3 = Al203 + 3H,0
2Al + 3H2SO4 = Al2(SO4)3 + 3H>
3LiOH + FeBrz = Fe(OH)s + 3LiBr

©CoNo~WNE

10. 442
11. WonHas, HOHHAS, METAJUTHYECKasl, KOBAJICHTHAS TTOJISIPHAs], KOBAJICHTHAS HETIOJISIpHAS
12. 12,04r



13. Hamucassl ypaBHeHWA peaKIfil, COQTBETCTBYIONUINE CXeMe NIPeRpal

HH:
1) CocTapJeH 3JIeKTPOHHEBIN OamaHc:

2 N"+7e>N*
7T [H-2¢->2H

2) OnpegenéH OKHMCANTENh H BOCCTAHOBHTENE:

N** (unu oxcrp asora(IV)) — oxkneanrens, H," — BoccTanosuTens

3) CocTapneHo ypaBHEHHE DEAKITHM!

2NO, + TH, = 2NH, + 4H,0

KOHTpOJ’ILHaﬂ pRGOTa o TeMe «BenecTBo 1 XUMHYECKAs PeaKus»

[Tman paboTs!

YpoBHH CITOKHOCTH 3amaHust: b — 6a30BbIi, [1 — MOBEIIICHHABIH, B — BRICOKHH.
Tunet 3aganmii: KO — 3amanue ¢ kpatkum oTBeToM, PO — 3amanue ¢ pa3BepHYTHIM OTBETOM.

Ne | Kon | KoHTponupyeMslil 31eMEHT coAep>KaHus Tun Yposens | ban- | Bpems
KBC 3a/a- CIIOXK- JIBI BBIIOJI-
HUA HOCTHU HCHUS,
MHH.
1. 2.1 DIeKTpoNMTHYECKas AUCCONHanus. IneKTpoautel u | KO b 2 2
HEJICKTPOJIUTHI.
2. |45 ['eHeTHuecKas CBsI3b MEKIY KilacCaMu KO II 3 2
HEOPraHWYECKUX COCAMHEHUI
3. |56 Crenenb okucaenus. OKHCIUTENBHO- KO I1 3 2
BOCCTAHOBUTENIbHBIC peakiuu. [Iporeccs
OKHCJIEHHUS U BOCCTAHOBJICHHS.
OKHCIUTEIIN U BOCCTAHOBUTEIIH.
4. |22 Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS KO IT 3 3
peaknuii HFOHHOTO OOMeHa /10 kKoHma. [lomHble n
COKpaIllleHHbIE HOHHBIE YPaBHEHHSI peaKIlIUi.
5. |25 | Pacuersl M0 ypaBHEHUSIM XUMUYECKHX pEaKIUi KO B 4 2

Kpurtepuu orneHuBaHus
Hroro 15 Gamios
13-15 GammoB — OTMETKA «5»
10-12 6annoB — OTMETKA «4»
7-9 0aIoB — OTMETKA «3%»
<7 0ayJIOB — OTMETKA «2»

1. CocTaBbTe ypaBHEHUS TUCCOLUAIIIH BEIIECTB:
a) HC1O4; 6) Ca(OH):

2. OcymiecTBUTE IIENOYKY TIPEeBPAICHUI:

P— PzOs — H3PO4 — Ca3(P04)2

3. CocraBbTe ypaBHEHHUE IIEKTPOHHOTO Oallanca, paccTaBbTe KOI(QMUIIMESHTH B YPABHEHUN PEaKIIHH:

HNO3 + H,S= H,SO4 + NO + H-0.

4. CocraBbTe MOJICKYJIAPHOC, MMOJHOC U COKPAIICHHOC NOHHOC YPABHCHNEC PCAKIINN BSaHMOHCﬁCTBHHI

Na,COs; + HNO3 =

5. 3agada. Kakas macca ocajgka momyautes npu aectsuu 0,3 MOIb cepHO# KUCIOTH Ha 0,4 MOJTB

xyopuna Oapus?

OTBeETHI:

1. HCIOs = H* + CIO4~




Ca(OH), = Ca%*" + 20H-

2. 4P + 50, = 2P,05

P,Os5 + 3H,0 = 2H3PO,

2H3PO,4 + 3C8.(OH)2 = Cas(PO4)2 + 6H,0

3. 8HNO3 + 3H2S = 3H,SO4 + 8NO + 4H,0.
4. Na,COs + 2ZHNO3; = 2NaNO; + CO, + H,0

5.699r

KOHTpOJ’[LHaH paﬁoTa o Teme «HemeTanabl M X COeTHHEHU

[Tnan paboTe!

YpoBHH CITOKHOCTH 3amaHust: b — 6a30BbIi, [1 — MoBEIIICHHADIH, B — BRICOKHH.
Tunet 3aganumii: KO — 3ananue ¢ kpatkum otBeToM, PO — 3amanue ¢ pa3BepHYTHIM OTBETOM.

Ne | Kon | KoHTponupyeMslil 31€EMEHT cOAepKaHUs Tun VYposenb | ban- | Bpewms
K3C 3aja- CITOXK- JTBI BBITIOJ-
HUA HOCTHU HCHUS,
MUH.
6. |11 | AToMBI U MOJEKYJIbl. XUMHUYECKUN DIIEMEHT. KO b 1 2
[IpocThlI€ U CIIOXKHBIE BEUIECTBA
7. | 1.2.2 | 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB 3nieMeHToB B | KO b 1 2
CBSI3U C MoJiokeHueM B [leproanueckoil cucreme
XHUMHUYECKHX 3JICMCHTOB
8. |14 CtpoeHue BeliecTBa. XUMUYECKas CBSI3b KO b 1 2
9. |16 | BanertHocts. CTeneHb OKHCICHHUS KO I 2 3
10. | 4.5.1 | Ctpoenue aToma. 3aKOHOMEPHOCTH U3MEHEHUS KO b 1 2
CBOWCTB 3JICMEHTOB B CBSI3U C MTOJIOKCHUEM B
[lepuonyeckoil cucTeMe XMMUYECKHUX JICMEHTOB
11. | 3.1 | XuMuueckue CBOMCTBA IPOCTHIX BEIECTB. KO I 2 3
XUMHUYECKUE CBOICTBA CIIOKHBIX BEIIECTB
12. | 3.1 | XuMuueCKHE CBOWCTBA IPOCTHIX BEIIECTB. KO nl 2 3
3.2 | Xumunueckue cBOICTBA CI0KHBIX BEIECTB
13. | 2.6 OKHCIUTETEHO-BOCCTAHOBHTEIBHBIC PEAKITHH. KO I 2 3
OKHUCIIUTENb M BOCCTAHOBHUTEJIb
14. | 3.1 | Onpenenenue xapakrepa cpeiibl pactBopa kuciotr u | KO IT 2 3
3.2 | menoueii c MOMONIBIO MHANKATOPOB. KauecTBEHHbIE
peakuuu Ha HOHBL. [lomyueHne ra3000pa3HbIX
BeniecTB. KauecTBeHHbIC peakiny Ha ra3000pa3Hble
BCIIIECTBA.
15. | 2.6 OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. PO B 3 7
OKHUCIIUTENb M BOCCTAHOBHUTEJIb
16. | 4.5.2 | BelunciieHHE KOJIMYECTBA BELIECTBA, MACChI WIIH PO B 3 7
4.5.3 | 0Obema BelecTBa M0 KOIMYECTBY BENIECTBA, MACCe
WK 00bEMY OJIHOTO M3 PEareHTOB HITH MPOJTYKTOB
peakiuu. BeruucieHne MaccoBOM 10U
PacTBOPEHHOT'O BEIIIECTBA B PACTBOPE

Kpurepuu oueHnBanus

Hroro 20 6amios

18-20 6an10B — OTMETKA «5»
14-17 6annoB — oTMETKA «4»
10-13 GammoB — OTMETKA «3»
<10 0am10B — OTMETKA «2»




Bapuasnr 1

1.

Bribepure 1Ba BbICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O CEpe KaK O MPOCTOM BEILECTBE.

1) Cepa roput Ha BO3ayXxe, 00pasysi ra3 ¢ pe3KUM 3araxoM.

2) Cepa o0pa3zyeTr HECKOJIBKO aJUIOTPOITHBIX MOAH(PUKAIUH.

3) CamOpoaHYIO Cepy MOIYYarOT, OTACISS €€ OT MOPOIbI TUIABJICHUEM.

4) Cepa BXOAMT B COCTaB IUPUTA.

5) OkucauTEIbHBIE CBOMCTBA CEPHON KUCIOTHI OOBSCHSIOTCS BRICOKOH CTEIICHBIO OKUCIICHUS
CepBHlL.

Pacnonoxxure xuMmuueckue 3JaeMeHTHI: 1) KpeMHHU, 2) XJI0p, 3) MarHuil B MOPSIIKE YBEITMUCHUS
MX HEMETAJNIMYECKUX CBOMCTB.

W3 npetoskeHHOTO TIepeyHs BBIOSPUTE JIBa BEIECTBA C KOBAJCHTHOM HETMOISIPHON CBSI3BIO.
1) o30H

2) aMmMHaK

3) 6emnsrii pocdop

4) KanbIun

5) XJIOpUA KaJIbIHUs

YcTaHOBUTE COOTBETCTBUE MEKIY (DOPMYIION COSTUHEHHS U CTENIEHBIO OKUCIICHHUS CEPHI B 3TOM
COCIIMHEHUH: K KaXJIOH MO3HUIINH, 0003HAYCHHOUN OyKBOHi, MOA0EPUTE COOTBETCTBYOIIYIO
MO3UIUI0, 0003HAUYECHHYIO [IU(PPOi.

OOPMVIJIA COEJVHEHUWA:

A) K2S0O3

b) SCl

B) H.S

CTEITEHb OKHUCJIEHU S CEPBI:

1)-2

2) +2

3) +4

4) +6

OOumM U151 yriiepoaa u KpeMHUS SIBJISETCS:

1) HamMYMe YeTHIpeX JIEKTPOHOB BO BHEIIHEM 3JICKTPOHHOM CJIO€ B X aTOMax;

2) oOpa3oBaHNe UMH JIETYYHX BOAOPOAHBIX COeAMHEHUH ¢ obmelt ¢popmynoit RHa;

3) TO, YTO OHU TMPOSIBIISIIOT O0JIee CUITBHBIE BOCCTAHOBHUTEIBHBIE CBOMCTBA, UEM CBHHEII;
4) TO, UTO PagUyC UX aTOMOB OOJIbIIE, YEM Y FepMaHMUS;

5) obpa3oBaHME MU BBICIIMX OKCHUJIOB ¢ o011el dhopmyoit 320.

YcTaHOBHUTE COOTBETCTBUE MEXKY PEarupyrolMMHU BEIIECTBAMU U IPOAYKTaMHU(-0M) UX
B3aUMOJICHCTBUS: K KaXKJOW MO3UIINH, 0003HAYCHHOU OyKBOMU, TOA0EPUTE COOTBETCTBYIOIIYIO
MO3UIUI0, 0003HAUYECHHYIO [U(POI.

PEATUPVYIOIIME BEHIECTBA:

A) SOz + Li2O

b) H2SO4 + LIOH

B) Li,SOs + HCI

[IPOJIYKT(bI) B3AUMO/EMCTBUS:

1) Li2SO4 + H20

2) Li,SO4

3) Li2SO3

4) LiCl + H20 + SO

5) peakiusi He MPOTeKaeT

YcTaHoBHUTE COOTBETCTBUE MEXTy (DOpMYIIOif BElleCTBA M peareHTaMu, ¢ KaX/IbIM U3 KOTOPBIX
OHO MOYKET B3aUMOJIEHCTBOBATh: K KaXJA0W NO3UIMH, 0003HaUeHHON OYKBOH, moadepure




COOTBETCTBYIONIYIO TIO3UIHI0, 0003HAYCHHYIO ITU(PPOH.
O®OPMVIJIA BEIIECTBA:

A) ¢rop

b) constnas kucnora

B) xnopuna Hatpus

PEATEHTHI:

1) xonm. H2SO4, AgNO3

2) SiO2, CuO

3) Al, H:0

4) ZnO, Mg

YcTaHoBUTE COOTBETCTBUE MEXTY CXEMOM IMpoliecca U Ha3BaHUEM IIPOIIECCa, TPOUCXOISIINM B
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOMN PEaKIUU: K KKJOW MO3UIUHU, 0003HAYCHHOU OYKBOM,
moAOepUTe COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYCHHYIO U POH.

CXEMA TIPOLIECCA:

ATt T

b) S — S*

B)N*® - N3

HA3BAHUE ITPOLIECCA:

1) okucnenue

2) BOCCTaHOBJICHHE

YcTaHOBUTE COOTBETCTBHE MCKAY ABYMs BCIICCTBAMU U PCAKTHUBOM, C IIOMOLIBIO KOTOPOT'O
MOJKHO Pa3JIMYMTh 3TH BEIIECTBA: K KAKIOW MO3UIUHU, 0003HAYCHHOW OYKBOM, TOI0OCpUTE
COOTBETCTBYIOILYIO MO3HUIHIO, 0003HAYEHHYIO LIU(PPO.

BEIIECTBA:

A) CO2u H2

b) HNO3s u NaNOs

B) K2CO3 u K3POg4

PEAKTUB:

1) Zn

2) HCI

3) Ca(OH):

4) BaCl,

10.

Hcnonb3ys METO 3IEKTPOHHOTO OanlaHca, COCTaBbTe YpaBHEHHUE PEAKLIMU, COOTBETCTBYIOIIEE
CXeMe MpeBpaleHUu
KCIO3 + P — KCI + P20s

VKaXuTe OKUCIUTEIb H BOCCTAHOBUTEIID.

11.

Paccuwnraiite maccy ocanka, oOpa3zyromierocs rnpu cnuBanuu 500 r 2%-ro pactBopa ioauaa
KaJinsi ¢ U30BITKOM pacTBopa Hutpara cBunia (II).

OTBETHI:

1.

13

312

13

321

12

314

341

112

O XN~ IwN

312

-
©

19




| 11. [ 13,9

Koutpoabhas padora no teme «MeTa/uIbl M UX COETUHEHUSD)
[Tman paboTs!
YpoBHH CITOKHOCTH 3amaHust: b — 6a30BbIi, [1 — MOBEIIICHHABIH, B — BRICOKHH.
Tunet 3aganumii: KO — 3ananue ¢ kpatkum otBeToM, PO — 3amanue ¢ pa3BepHyTHIM OTBETOM.

Ne | Kon | KoHTponupyeMslil 31€EMEHT COAEpKaHUs Tun VYposenb | ban- | Bpewms
K2C 3ama- CJIOXK- JIBI BBITIOJI-
HUS HOCTH HCHUS,
MHUH.
1. |11 | CrpoecHue aToma KO b 1 2
2. | 1.2.2 | 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB dnieMeHTOB B | KO b 1 2

CBA3HU C ITIOJIOKCHHEM B HepHOﬂquCKOﬁ CHCTEMCE
XHUMHUYCCKUX 3JICMCHTOB

3. |14 CtpoeHue BeliecTBa. XUMUYECKas CBSI3b KO b 1 2

4. |16 | CrpoeHue aroma. 3aKOHOMEPHOCTH U3MEHEHHUSI KO I 2 3
CBOICTB DJIEMEHTOB B CBS3H C IIOJIOXKEHUEM B
[TepronyecKoil CUCTEME XUMUYECKUX 2JIEMEHTOB

5. | 4.5.1 | Knaccudukanus u HOMEHKIIATypa Heopranudeckux | KO b 1 2
BCILICCTB
6. |31 XHUMHUYECKUE CBOKMCTBA IPOCTHIX BEILECTB. KO II 2 3
XHUMHUYECKUE CBOKMCTBA CJI0KHBIX BEIIECTB
7. 3.1 | Xumudeckue CBOMCTBA MPOCTHIX BEIICCTB. KO I 2 3
3.2 | Xumuueckue cBOMCTBA CII0KHBIX BEIECTB
8. |26 | B3auMoCBs3b pa3IMYHbIX KJIACCOB Heoprauudeckux | KO I 2 3
BEIIICCTB
9. |31 | Xumuueckas peakiys. Y CIOBHS U MPU3HAKA KO IT 2 3

3.2 IIPOTEKAHNS XMMHYECKHUX PeaKIUi. XUMHUYECKHE
ypaBHeHUsl. COXpaHEHUE MACChI BEILIECTB U
XMMHUYECKHUX PEaKIHIX

10. | 2.6 | Peakiuu HOHHOTO OOMEHA PO B 3 7

11. | 45.2 | OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. PO B 3 7
4.5.3 | OkucauTenb ¥ BOCCTAHOBUTEND

Kpurtepuu orneHuBaHus
Hroro 20 6amios
18-20 GannoB — OTMETKA «5»
14-17 6ann0B — OTMETKA «4»
10-13 GamnoB — oTMETKA «3»
<10 0aymIoB — OTMETKA «2»

Bapuanr 1

1. KommuectBo IMPOTOHOB U KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB aTOMa aJTlOMUHUSA
COOTBCTCTBCHHO PABHBI:

2. | PacrosoxuTe XUMHUYECKHE 3JIEMEHTHI: 1) CTpoHIuii, 2) Oapuii, 3) Kalblui B MOPSIKE
YMEHBIIEHUSI KX OTHOCUTEIBHOM 3JIEKTPOOTPULIATEIbHOCTH.

3. | U3 npeiosKeHHOTo TIepeyHsl BRIOEPUTE JIBa BEIECTBA ¢ KOBAJICHTHOMN HEMOJISPHOM CBA3BIO.
1) 6pom

2) aMMuax

3) xuciaopon




4) xxene3o
5) OKCHJT KaJIbLIMSI

Kakue n1Ba yTBep>kKI€HHsI BEPHBI JUIsl XapaKTEPUCTUKH KaK JIUTHS, TaK U Oeprinius?
1) Hannuue 1ByX 37€KTPOHHBIX CIIOEB B aTOME.

2) IMeroT 351eKTpOOTPHULIATEIbHOCTh MEHbIIIE, YeM y (ropa.

3) Cy1iecTBYIOT B BUJE IBYXaTOMHBIX MOJIEKYJI.

4) SBnsAOTCS HEMETAIIIAMU.

5) O6pa3yroT BeICIINE OKCHJIBI ¢ 001Iel dhopmyioit 920.

W3 npenioskeHHOTo MepevHs BEIOEpUTE COOTBETCTBEHHO hopMyity hopmyiibl menoun (X) u
comu (Y). OtBer B hopmare: Homep (hopMyJIbI BemiecTBa X; HoMep GopMyJibl BemecTBa Y.
1) CaO

2) NaxSO4

3) NH3

4) KOH

5) Fe2O3

YcTaHOBHUTE COOTBETCTBUE MEXKY PEarupyrolMMuU BEIIECTBAMU U IPOAYKTaMU(-OM) UX
B3aMMOJICHCTBUS: K KXKIOH TO3HUIMH, 0003HAYCHHON OYKBOM, TIOJJOCPUTE COOTBETCTBYIONTYIO
MO3UIINIO, 0003HAYEHHYTO ITU(POi.

PEATHUPYIOIIME BEHIECTBA:

A) SOz + K20

b) H.SO4 + KOH

B) K>SOz + HCI

[TPOJIYKT(bI) B3AUMOJIEVIC TBUS:

1) K2SO4 + H20

2) K2S0O4

3) K2SO3

4) KCI + H20 + SO

5) peakuusi He MPOTEKAET

YcTaHOBHUTE COOTBETCTBUE MEXKTy (DOpMYIIOif BEIIECTBA M peareHTaMu, ¢ KaXIbIM U3 KOTOPBIX
OHO MOJKET B3aUMOJIEHCTBOBATh: K KaX/10i MO3UIMH, 0003HaYEHHOM OYKBOH, ooepuTe
COOTBETCTBYIOIYIO O3UINIO, 0003HAUYEHHYIO LIU(PPOI.

®OPMVIJIA BEHIECTBA:

A) Zn

b) CuO

B) FeSO4

PEATEHTHI:

1) NaOH, NazS

2) HNOs, Ag

3) HCI, O2

4) HoSOq4, CO

JlaHa cxema npeBpalieHuid:

Mg — MgO — Mg(NO:s)2

W3 npenioskeHHOTo CIrCcKa BEMIECTB BEIOEPUTE TE, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH
yKa3aHHbIe npeBpanieHusi. @opMart oTBeTa: HOMEp peareHTa Jijisi IEpBOro NpeBpalleHus; HoMep
peareHTa Jjisi BTOPOTro MpeBpaleHusl.

1) H.0

2) Oz

3) N203

4) HNOs

5) KNO3




YcTaHOBHUTE COOTBETCTBUE MEXKITY IBYMs BEIISCTBAMH U TIPU3HAKOM MPOTEKAIOIICH MEKIY
HUMH PEAKIMU: K KaXI0H MO3UINK, 0003HAYEHHOW OYKBOH, MOI0EPUTE COOTBETCTBYIOIIYIO
MO3HIIMI0, 0003HAYEHHYIO ITU(POiA.

PEATMPYIOUIME BEIECTBA:

A) CuCl2 u KOH

b) FeCls u KOH

B) NH4Cl u KOH

I[MPU3HAK PEAKIIMU:

1) BBINIaICHUE CUHETO OCaIKa

2) BbIIETICHUE ra3a C PE3KUM 3al1axoM

3) BeINIafIeHUE OYpOTo OcaaKa

4) BUAMMBIX IPU3HAKOB pEaKLMU HE HaOII0AaeTcs

10.

CoxkpalieHHOe MOHHOE YPaBHEHHUE

Cu?* + 20H = Cu(OH):

COOTBETCTBYET B3aMMOJIEHCTBUIO BEIIECTB:
1) CuO

2) CuSO4

3) H:0

4) LiOH

5) Mg(OH)»

11.

Vcnonb3ys METO 31EKTPOHHOTr0 OajlaHca, COCTaBbTE YPaBHEHUE PEaKIui, COOTBETCTBYOILEE
CXeMe MpeBpalEeHUuI

Ba + HNO3z — Ba(NO3)2 + NHsNO3 + H20

Omnpepenute OKUCIUTEIb U BOCCTAHOCUTEIb.

OTBETHI:

1.

13:3

312

13

12

4:2

314

341

2:4

O N ~wiN

132

-
©

24

|
=

4Ba + 10HNO3; — 4Ba(NO3)2 + NH4NOs + 3H,0

KoMiuiekcHasi KOHTpPOJIbHasI padoTa

[Tman paboTsl

YpoBHU crioxkHOCTH 3a0aHus: b — 62308k, [1 — moBeIIeHHBIH, B — BRICOKHIA.
Tumer 3aganmii: KO — 3aganne ¢ kpaTkuM oTBeTOM, PO — 3amanne ¢ pa3BepHyTHIM OTBETOM.

Ne | Kon | KoHTponupyeMslil 351EMEHT COAEPKaHUS Tun | Ypo- ban- | Bpems
K3C 3a- BEHb JIBI BBINOJ-
na- CJIOK- HEHUS,
HUSL | HOCTH MUH.
1. Crpoenne aroma. CTpoeHHE 3JEKTPOHHBIX 000J04ek atomoB | KO b 1 2
nepBbix 20 aneMmeHToB Ilepnoguueckoit cucremsr JI.U.
Menpeneesa




1.3 CrpoeHne  MOJeKyl. XWUMHYecKas  CBs3b: KoBajeHTHas | KO
(monsipHasl M HETOJISIpHAS ), HOHHAS, METaJUTMIeCKast

1.4 BanentHocts xumuyeckux siaemeHToB. Ctenenb oxucieHus | KO
XUMHUYECKUX DJIEMEHTOB

2.1 XuMudeckas peaknus. YCIOBHS M Tpu3Haku mporekanus | KO

2.2 XUMHYECKUX peaknnii. Xumudeckue ypaBHeHHA. CoxpaHeHHe

MAacCChl BCHICCTB IIpU XHUMHUYCCKUX PCAKIUAX. K]'IaCCI/I(i)I/IKaHI/ISI
XUMHUYCCKUX peaKHI/Iﬁ I10 pa3/IMYHbIM IIPpU3HAKaM: KOJINYECTBY
U COCTaBy HCXOAHBIX W IIOJYYCHHBIX BE€IIECTB, U3SMCHCHHIO
CTCIICHECH OKMCICHHUS XMMHYCCKHUX 3JICMCHTOB, IIOTI'JIOIICHUIO
1 BBIACJICHUIO SHCPIrUuun

2.3 DJNEeKTPONHUTBI W HedNeKTponuThl. Katwonel u  anwoHbl. | KO
2.4 ONEKTPOINTHIECKAs ITUCCOITHAITUS KUCJIOT, IIejIouei M coiei
(cpennux)

1.2.2 | llepuopmnueckuii 3akoH J[.U. MenneneeBa. 3akonomepHoctu | KO
W3MEHEHHUS] CBOWCTB AJIEMEHTOB M UX COEIWHEHHWH B CBS3H C
nojoxxenueM B llepuogumyeckoil cucTeME  XMMHUYECKHX

3JIEMEHTOB
4.2 Ormpenenenre xapakTepa Cpeapl pacTBOpa KHCIOT U mienoueid ¢ | KO
4.3 TIOMOIIBI0 MHIMKATOpoB. KavecTBeHHBIE peakMy Ha HWOHBI B

pactBope (XJIOpu-, cyiabdar-, KapOOHAT-MOHBI, WOH aMMOHHUS).
[Nomydenne razo00pazHBIX BellecTB. KauecTBeHHBIE peakivy Ha
razoo0pa3Hble BeIIecTBA (KHCIOPOI, BOIOPOI, YIJIEKUCTBIA Tas3,

aMMHaK)
3.1 XUMHUYECKHEe CBOMCTBa TMpOCTHIX  BemiecTB. Xumuueckue | KO
3.2 CBOICTBA CI0KHBIX BEILIECTB
2.6 CreneHb OKHCIICHHS XHMMHYCCKHX dJieMeHToB. Okmcnurens u | PO

BOCCTaHOBUTEb. OKHUCINUTEIHbHO-BOCCTAHOBUTEIBHBIE pPCaKnun

10. | 45.2 | BolunucieHre MaccOBOM JIONM PacTBOpEeHHOro BemectBa B | PO
45.3 | pactBope. BblunCIeHHe KONMYECTBA BEIIECTBA, MACChl WU
o0beMa BEIeCTBA MO KOJMYECTBY BEIIECTBA, MAcCe WM O0BEMY
OJTHOTO W3 PEArcHTOB WJIM IMPOJYKTOB PEAKIIUH

Kpurtepuu orneHuBaHus
Hroro 17 6ayuios

15-17 6anmoB — OTMETKA «5» 11-14 GannoB — oT™MeTKa «4»
7-10 6ayu10B — OTMETKA «3» <7 OaJUIOB — OTMETKA «2»
Bapmuanr 1
1. Yncao HeiiTpoHOB B aToMe **Na paBHO UMCJIy HEUTPOHOB B aTOME

1) 2TA]
2) 24Mg
3) 8BS
4) g i

2. B xnopupe KajbuyuAa XMMHUYECKasa CBA3b

1) nonHasa

2) KoBaJIEHTHaA MOJSAPHAA
3) KOBaJICHTHAA HeMoJAApHAadA
4) MerajnauyeckKas




Crenens oKkucienus +3 asor IIpoABJIAeT B COeANHCHHH

1) Li,N

2) KNO,;

3) KNO,

4) NH,

Kakas cxeMa coOTBeTCTByeT peaKUM HeHTpaaIu3amuun?

1) N,O; + K,0 — 2KNO,

2) NaOH + H,SO, —» Na,S0O, + H,0

3) 2HCl +Zn =ZnCl, + H,

4) Fe,0, + HCI - FeCl; + H,0O

JlBa MoJsl KATHOHOB M OAMH MOJb AHHOHOB 06pa3yloTCA IPH ITOJTHOMK
3JIEKTPOJIUTUYECKOM QUCCOnanMU OJHOI'0 MO

1) aurpara xenesa(ll)

2) xjopmpa Marsud

3) docdara HaTpHA

4) cyabpaTa 1uTHA

JIinAa MarHusa ¥ aJIOMMHHS BEePHBIMM SABJIAIOTCA CIEAYIOIIHE CYXKAe-
HHUA:

1) anemeHTHI HAXOAATCH B 0AHOM nepuoje IlepuogutuecKoil cHCTeMEI
.. Menageneesa

2) aToMBI HMEIOT OJMHAKOBOE YHCJIO IIPOTOHOB B Aipe

3) obpa3syloT JeTy4yne BOJOPOAHbIE COeTUHEHUSA

4) SABJIAIOTCH MeTaJJIaMH

5) o0pas3yrT KHCJIOTHBIE OKCHABI
YcTaHOBHUTE COOTBETCTBHE MEXKAY ABYMSA BelUleCTBAMH, B3ATHIMH B BU-

A€ BOAHBIX PaAcTBOPOB, H PEeAKTHBOM, C NOMOINBK) KOTOPOTro MOKHO
Pa3JH4YHNTE 3TH ABa BelllecTBA.

BEIIECTBA PEAKTHUB
A) MgSO,u K,S0, 1) cdenondraienn
B) KOH u KCl 2) NaOH
B) K,SO,;u K,Si0; 3) HCI
4) BaCl,

YcTaHOBHTE COOTBETCTBUE MeXKAY (hOPMYJIOi BeljecTBa H peareHTaMH,
C KaXXAbIM H3 KOTOPHIX 9TO BEIECTBO MOXKET B3aUMOAEeHCTBOBATD.

®OPMYJIA BEIIECTBA PEATEHTEBI
A) S 1) H,S0,, HCl

B) MgO 2) K,CO;, AgNO,
B) CaCl, 3) NaOH, KNO,

4) H,, P



10

©oo N WD

10.

Hcnoneaysa MeTOHN 3JeKTPOHHOro 0ajiaHCca, pacCTaBbTe KO3GMpHIH-

€HTHI B yPABHEHHH PEAKIMH, CXeMa KOTOPOM
NF; + H,0 -» HNO,; + NO + HF.

OHPG,I(EJIHTE OKHCJINTEJIb H BOCCTAHOBHUTEb.

Briyucaure maccy ocagka, KOTopelit o6pasyeTcd IpH B3aKMOAEHCTBUU

10 r 20% -BHOrO pPacTBOpa rUAPOKCHAA HATPHSA ¢ XxJaopuaoM meau(Il).

OtBeThI
Bapuanr 1

2

1

3

2

4

14

213

412

Hanucaubl ypaBHeHHs peaKIuii, COOTBETCTBYIONIME CXeMe NpeBparre-
HHH:
1) CocraBieH 3/1eKTPOHHBIN fanaHc:
1 28 >N
2 4+ 18 > N*™
2) OnpepenéH OKUCIUTEh U BOCCTAHOBUTENb!

N*? — u okMCIHTeNb, M BOCCTAHOBHUTED
3) CocraBieHO ypaBHeHHE DEAKI[HH:

3NF; + 5H,0 = HNO; + 2NO + 9HF
1) CocraBieHO ypaBHEHHE DeAKIIHH:

CuCl, + 2NaOH = Cu(OH), + 2NaCl
2) OmpepesieHo KOJHYECTBO BellleCTBA THAPOKCHA HATPUSA
m(NaOH)=10:0,2=2r

n(NaOH)=2: 40 = 0,05 Mmous
3) Paccuurana macca ruapoxcuaa meau(Il):

n(Cu(OH),) = 0,5n(NaOH) = 0,05 - 0,5 = 0,025 mous
m(Cu(OH),)=98-0,025=2,45r
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