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IHOACHUTEJIBHAS 3AIINCKA

OBIIAS XAPAKTEPUCTHUKA 3JIEKTUBHOI'O KYPCA «XUMMUSA»

Kypc «Xumus» cosznas ¢ neiabio GOpMUPOBAHUS UHTEPECA K MTPEAMETY, PACIIUPEHHS KPyro3opa
yuamuxcs. OH OpUEHTHPOBAH HA ydaluxcs 7 Kjiacca, TO €CTh TaKOro BO3pacTta, Korjaa HHTepec K
OKpYKaroIIeMy MUPY 0COOCHHO BEIMK, a CIICIIMAIbHBIX 3HAHUH e1lle He XBaTaeT. PeOSHOK ¢ poKIeHUS
OKpY’KEH pa3jIM4HbIMH BEIIECTBAMU U JIOJDKEH YMETh 00paliaThCsi C HUMH.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE Ha BCe 00JIaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTaJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBUEM >KM3HU O0IIECTBA: 3HAHWE XUMUHU CITYKUT OCHOBOM IS
(hopMUPOBaHUS MUPOBO33PECHHUS YEIIOBEKA, €T0 MPEACTABICHUN 0 MaTepUaTbHOM EAMHCTBE MUPA; BAXKHYIO
poiib UrparoT GopMUpyeMbIe XUMHUEH NMPEACTaBICHUS O B3aUMOIIPEBPALICHUSIX YHEPTUU U 00 SBOJIOINH
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HAMpaBleHa Ha PelIeHUe rI00albHbIX MPOOIeM YCTOWYUBOTO
Pa3BHUTHUS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUICCKOM, MUIIEBON M KOJIOTHIECKON 0€301MacHOCTH,
po0GJieM 3IpaBOOXpaHEHUSI.

B YCIIOBUAX BO3pPACTAOIICTO 3HAYCHUS XUMUHA B ) KU3HU O6H_[CCTB8. CYHICCTBCHHO ITOBBICUJIACH POJIb
XUMHNYCCKOI'O O6p330BaHI/IH. B nane conupanuzanyuu OHO SIBISIETCS OJHUM M3 YCHOBI/Iﬁ (bOpMI/IpOBaHI/IH
HWHTCJUICKTA JIMYHOCTH XU TapMOHHUYHOTO eé Pa3BUTHA.

CoBpeMEHHOMY YeJIOBEKY XMMHUUYECKHE 3HaHUsI HEOOXOAUMBI JJIs TPHUOOpEeTEeHUs! 00LIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIFOLIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO YYaCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaKHOCTH Pa3yMHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U 3/I0POBBIO
IPYTUX, K OKPY’KAIOLIEH IPUPOAHOM Cpesie, I TPaMOTHOTO IOBEACHHUS IIPU UCIIOJIB30BAHUU PA3JIMYHbBIX
MAaTEepHAIOB U XUMUYECKUX BEUIECTB B TOBCEIHEBHOM KU3HHU.

Nsyuenue kypca: 1) cmocobCcTByeT peann3aiu BO3MOKHOCTEN ISl caMOpa3BUTHUS U (HOPMHUPOBAHHMS
KyJbTYpPBI IMYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;, 2) BHOCUT BKJIaJ B (hOpMHUpOBaHHE
MBILIEHUS] U TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEILHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0OBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B IIOBCEIHEBHOM
KHU3HU, TaK U B IPO(PECCUOHAIBHON 1€ATEIbHOCTH; 3) 3HAKOMUT CO CHELM(PHUKON HAyYHOTO MBILUICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IVIS1/1a HA €IMHCTBO MPUPOJBI U YETIOBEKA, ABIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) CIOCOOCTBYET
(opMHPOBaAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyUHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

OpHUM U3 CpeICTB MOBBIIIEHUS KayecTBa 00pa30BaHus ABJsSETCS PopMUpOBaHuEe QYHKIIMOHATHLHON
IPaMOTHOCTH, KOTOpasi OLICHUBAETCA B COOTBETCTBUU C METOAOJIOTUEH MOJEIIEH MEKTyHAPOIHbIX
nccnenoBanuil. OyHKIIMOHATIBHASI TPAMOTHOCTD MTPOCIIEKUBACTCA Yepe3 MPEAMETHBIE, METAIIPEAMETHBIE U
JIMYHOCTHBIE PE3YJIBTATHI U IOIPA3YMEBAET, YTO YUEHUKH OBJIAJCIOT KJIIFOUEBBIMA KOMIIETCHIIUSIMU,
KOTOPBIE MO3BOJIAT MOJIYYUTh JabHelIee 00pa3oBaHue U OPUEHTHPOBATHCS B MUpPE Mpodecchii U B
00IIECTBEHHO-COIIMATILHOM cepe wu3HU. I JOCTHKEHUS ITUX LIeel IPU MPOEKTUPOBAHUU YPOKOB
BKJIIOYAIOTCS pa3IMuHbIe BUJIBI 3a/1aHUi 110 (POPMUPOBAHHIO (PYHKIIMOHATBHON TPAMOTHOCTH,
conepskamuecsd B bankax 3aiaHuii pa3sHsIx ypoBHel. KpoMe Toro B mporpaMmax BHEYpPOUHOU
NS TeIbHOCTH BKIIIOYEHBI 3aJJaHusI 110 (POPMUPOBAHUIO (PYHKIIMOHAIBHOM IPaMOTHOCTH.



HEJIM U3YUYEHUSA DJEKTUBHOI'O KYPCA «XUMUS»

I'nasnas yenv Kypca — pa3BUBaTh MbILIUIEHUE, (POPMHUPYSI U TIOJ/ICPKUBAsI HHTEPEC K XUMUH, UMEIOIIEH
OTPOMHOE MPUKJIAJHOE 3HAU€HUE, CIIOCOOCTBOBATh (POPMUPOBAHUIO Y YUAIIUXCS 3HAHUM U YMEHUI,
HEOOXOIMMBIX B ITOBCETHEBHOM JKU3HU 151 0€301MacHOro oOpalieHus ¢ BeIeCTBaMHU, HCIIOJIb3YEMBIMH B

OBITY.
3aoauu:

O6Da3OBaTeJ'II>HI>Ie:

c(OopMHpOBATH IIEPBUYHBIEC IPECTABICHUS O IOHATHUAX: TEJIO, BELIECTBO, MOJIEKYJIa, aTOM,
XUMHUYCCKHM 3JIEMEHT;

MO3HAKOMUTH C POCTEHIIIEH KiTacCu(pUKaIel BEmecTB (110 arperaTHOMY COCTOSIHUIO, TIO
COCTaBY), C ONUCaHUEM (PU3UYECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C (PU3NYECKUMU SIBICHUAMUI
U XMMUYECKUMHU PEAKLUAMU;

copMHpOBATH MPAKTUIECKNE YMEHHS U HABBIKU, HAIIPUMEP, YMEHUE Pa3AeisaTh CMECH,
UCIOJIb3Yys METOABI OTCTauBaHUs, (GUILTPOBAHUS, BEITIAPUBAHMSL;, YMEHUS HAOII01aTh U
OOBSICHATH XUMUYECKHUE SIBIICHUS, IPOUCXOIAIINE B IPUPOAE, OBITY, IEMOHCTPHPYEMBbIE
yuuTeNeM; yMeHHe paboTaTh C BEIIECTBAMMU, BBIIIOJIHATh HECI0)KHbIE XMMUYECKHE OIIBITHI,
coOJIr0IaTh MpaBHiIa TEXHUKH OE301IaCHOCTH;

PaCUIMPUTH MPEICTABICHUE YYAUXCs O BAXKHEHUIIINX BEIIECTBAX, X CBOMCTBAX, POJIM B
IIPUPOJIE U )KU3HU YEJIOBEKA;

II0KAa3aTh CBA3b XUMHUU C IPYTMMH HAyKaMHU.

BOCHUTATCIbHBIC:

CIOCOOCTBOBATh MOHMMAHUIO HEOOXOUMOCTH OEpEXHOT0 OTHOIIEHUS K IPUPOIHBIM
OorarcTBaM, B YaCTHOCTH K BOJHBIM pecypcam;

MIOOLIPATH YMEHUE CIIyIIaTh TOBAPUILEH, Pa3BUBAaTh MHTEPEC K IO3HAHUIO; BOCIIUTAHUE
JKOJIOTUYECKOU KYJIBTYPBI.

pa3BHUBAIOIIMC:

pa3BUBaTh [103HABATEIbHBIE HHTEPECHl U UHTEIUIEKTYaJIbHbIE CIOCOOHOCTH B MpOIiecce
MIPOBE/ICHUS] XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOCT TPUOOPETEHUS 3HAaHUN B
COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTAMU; yUeOHO-KOMMYHHUKAaTHUBHbBIE
yMEHU,

HaBBIKM CaMOCTOSATEJIbHOM pabOoThI; pacIMPUTh KPYyro30p YUalIUXcs ¢ IPUBICUEHUEM
JIOTIOJIHUTEIBHBIX UCTOYHUKOB HH(OpMALINK;

pa3BHUBaTh YMEHHE aHAJIU3UPOBATH UH(OPMALIUIO, BBIIEIATH II1aBHOE, HHTEPECHOE.

B paMKax ImporpaMmbl Kypca CO34ar0TCd YCJIOBUA AJId CaMOpCaIn3alui U CaMOPAa3BUTHUA KaKI0I0 pe6eHKa
Ha OCHOBE €I'0 BO3MOXXHOCTCH.
Hpqu/;ul’lbl, JIC)KaAIIMEC B OCHOBC pa6OTBI 1o nporpamMme:

[Tpuniun B3auMoyBaxxeHus. PeOsta yBaxkatoT HHTEpECHI pYyT ApYra, MOIIEPKUBAIOT U
MIOMOTAIOT JIPYT IPYTY BO BCEX HAYMHAHUSAX;

[Tpunnun HayuyHoctu. Beck MaTepual, HCIIONIb3yEeMbI Ha 3aHATHAX, UMEET 0] CO00M
HAYYHYIO OCHOBY.

[TpuHIIMT TOCTYITHOCTH MaTepHana U COOTBETCTBHS Bo3pacTy. Pedsita MOTyT BBIOMpATh TEMBI
paloT B 3aBUCUMOCTH OT CBOMX BO3MOXKHOCTEH M BO3pacTa.

[TpuHIMO PaKTUYECKONW 3HAUMMOCTH TE€X MJIM MHBIX HaBBIKOB U 3HAHUI B TIOBCEHEBHOM
KHU3HH yYaIIerocs.

[TpunIMN BapnatuBHOCTH. MaTepual M TEMBI JJIsl H3yYSHHUSI MOKHO MEHSITh B 3aBUCUMOCTH OT
MHTEPECOB U MOTpeOHOCTEN pedsaT. Yyamuecs caMu BHIOMpaOT 00beM U KauecTBO padoT, Oyab
TO y4eOHOE HCCIIeIOBaHUE, WITH TEOpeTHIeCcKass MHPOPMAIIUS, FITH TBOPUYECKHE 3aJaHHs U T. 1.
[IpuHIIUIT COOTBETCTBUS COAEpKAHUS 3ampocaM pedberka. B pabore naet omnopa Ha Te
apryMEHTbI, KOTOPBIE 3HAYUMBI JIJIsI TOIPOCTKA celyac, KOTOpbIe CErO/IHs AayT eMy Te WIN
MHBIE IPEUMYIIECTBA JUIsl COLMANbHOM afjanTauy.

[Mpunnun muddepennmanuu u HHAUBUAYyaTu3anun. Pedsra BHIOUparoT 3a1aHus B
COOTBETCTBHUH C 3aIIPOCAMHU ¥ MHIMBHLYyaJIbHBIMHU CITIOCOOHOCTSMU.



CopepxaHue Kypca HOCUT MEXIIPEIMETHBIN XapaKTep, TaK KaK 3HAKOMUT Y4alUXCsl ¢ KOMIUIEKCHBIMU
npo0GiieMaMu U 3a7jauaMu, TPEOYIOIUMU CHHTE3a 3HAaHUM 0 Py MPEIMETOB:

e  DKOJOTUs — MOHUMaHUE U3MEHEHUI B OKPY’KAIOLIEH Cpeie U OPTraHU30BaTh CBOE OTHOIIEHUE K
IIPUPOJIE.
®dusnka — GU3NUECKUE CBOMCTBA BEIIECTB, (PU3HUECKUE METO/Ibl aHAJIM3a BEIECTBA.
HcTopus — ncropudeckue cBeICHUS U3 MUPAa XUMUH.
Buonorus — xumudeckuii cocraB 00bEKTOB KUBOUM MPUPOJIBI;
I'eorpadus — pacipocTpaHeHHOCTH BEUIECTB B IPUPOJE;
WNudopmarukoit — nouck napopmanuu B MuTepuere, cozganue u ohopMiieHne npe3eHTanui,
paboTa B TEKCTOBBIX U TAOJIMYHBIX pelaKTOpax.
[Iporpamma kypca paccuntana Ha 1 gac B Henento (Bcero 34 yaca) B 7 Kiacce.

MECTO 3JIEKTUBHOI'O KYPCA «XUMMUS» B YHEBHOM IIJIAHE

DJeKTUBHBIE KypC 110 CBOEMY COIEPKAaHHIO BXOAMT B COCTaB MpeaMeTHOI obnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».
Y4eOHBIM IJIAHOM Ha U3y4YeHHe OTBeJeHO 34 yueOHbIX YacoB — 1 4. B Henenro B 7 Kiacce.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

BemecrBa. CocTaB BelecTs.

[Ipeamer xumun. CBoicTBa BelecTB. YUCThIE BEIIECTBA U CMECH B Halllel *ku3Hu. dusndeckue u
XUMUYECKUE SBJICHHs. BBOAHBIN MHCTPYKTAX MO TEXHUKE 0€30IMaCHOCTH

[TpakTuueckas padora Nel. MccnenoBanue u onucanue GU3NIECKIX CBOMCTB BEIIECTB.

IMepuonuueckuii 3akon /I.U. MenaeneeBa — 0cHOBa Heopranudeckoii xumuu. CTpoeHnne BemiecTna.
[Mepuoanueckuii 3axon [.11. Menneneesa, pa3nuanbie GopMBbI ero npeactaBienus. [lepuoandeckas tadbnumia
— oJ1Ha U3 GOPM OTPKECHHSI IEPUOANIECKOTO 3aKkoHA. CTPYKTypa NepUOAMIECKON TabauIbl. ATOMHO-
MOJIEKYJISIPHOE YUE€HUE — OCHOBA MPECTaBICHUIN O COCTaBe BEIIECTB. ATOM — YacTulia BemecTna. Mcropus
MpeJICTaBICHUM 0 CTpoeHnU aToMa. COBpeMEHHbIE MPEICTaBICHUS O CTpoeHur aroMa. CTpoeHre aTOMOB
nepBbIxX 31emMeHToB llepuonnueckon cucremsl .M. Menneneesa. lI3MeHeHre CBOMCTB 3JIEMEHTOB 110
[Tepuoanueckoit Tabmune. [lepuoguunocts. CTpoeHne Mosekya. XuMuueckas cBsa3b. CTEeHb OKUCICHHUS.
Crioco0bl pacueTa CTEIEHH OKHCIICHUS Ha PUMEpaxX BEIIECTB MPAKTUYECKOro nmpuMeHenus. CteneHpb
OKHCJICHHMS.

OcHOBHbBIE MPEJACTABUTEIM CJI0KHBIX BelIeCTB.

Knaccudukanus Bemiects no cocraBy. Homenknarypa Ounapusix coenunenuii. CocraBnenue Gopmyi
OWHAPHBIX COSIMHCHHIA 1O CTENEeHU OKHMcIIeHus. OKCUIBI: KiacCupuKanus, HOMeHKIaTypa. OKCHIbI B
npupoae. Kucnotsr: kinaccudukanus, HomeHknarypa. Kucnorsl B mpupozae. OcHoBaHus: Ki1accudukarus,
HoMeHKknatypa. OcHoBanus B npupoze. Conu: HomeHkaatypa. Coiau B Ipupoze.

IIpeBpamienus BemecTs.

XHUMHUYECKHE CBOMCTBA OKCUIOB. OKCHUIBI B ITIOBCEAHEBHOM KU3HU. XUMHUUYECKHIE CBOMCTBA KUCIOT. KHCIOTHI
B ITOBCEIHEBHOM KM3HU. XHUMHUYECKHE CBOMCTBA OCHOBAaHMHM. OCHOBaHMS B ITOBCEJHEBHON KH3HU.
Xumuueckue cBoicTBa cosiei. Coiu B MOBCEIHEBHOM KU3HU. [ eHETHYECKast CBSI3b MEXKIy KilaccaMu
HEOPraHUYeCKNX COeAMHEHUI. B3auMOCBs3b MEX /1y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX COCTMHEHUMN.
[TpakTuueckas padota No2. XuMu4yeckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB
Pacuyernl B xXumum

MaccoBas 10151 KOMIOHEHTa. PacueT MaccoBOi 0K 3IEMEHTa B COSTMHCHUM.

Pacuer maccoBoil 1011 KOMIOHEHTa cMecH. MaccoBasi 107151 paCTBOPEHHOI'O BEILIECTBA.

KonuyecTBo BemecTBa — eIMHUIIA U3MEPEHUS B XUMHUHU. MoJsipHas macca.

MosnsipHblii 00BEM ra30B. 3aK0OH ABOTaApoO.

Pacuer xonuvecTBa BEMIECTB MPAKTUYECKOTO TPUMEHEHUS.

PacuéTel Mo XMMUYECKUM ypaBHEHUSM HA MPUMeEpax SIBJICHUI NPAKTUYECKOTO TPUMEHEHHUSI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yquHe XHMHH B 7 KJIacce HaIpaBJICHO HAa JOCTUKCHUC OGy‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAITPCAMCETHBIX
" NpCAMETHEIX PE3YJIBTATOB OCBOCHUA y‘IC6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE PE3yabTaThl OCBOCHUA MIPpOTrpaMMbl OCHOBHOI'O O6IHCFO O6pa3OBaHI/I${ JOCTHUI'alOTCA B X0O/1€
O6y‘-I€HI/ISI XHUMHUHU B CIMHCTBC y‘-IG6HOfI U BOCIIUTATEILHON JEITECILHOCTU OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAulMOHHbIMU pOCCHﬁCKHMH COOHOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, ITIPUHATBIMU
B 06H_IGCTBC IIpaBHUJIaMH U HOPMAaMH IIOBCACHUA U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUSA
n conuaim3anu 06yqa10m1/1x051.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IHaTproTH4YeCKOro BOCIUTAHUSA

1) HEHHOCTHOrO OTHOILIEHUS! K OTE€YECTBEHHOMY KYJBTYpPHOMY, HICTOPUUYECKOMY U HAYYHOMY HacleAMIo,
[IOHUMAaHUsI 3HAUEHUSI XUMUYECKON HayKU B KU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTHU BIIA/IETh
JOCTOBEPHOI MH(pOpMAIMEH O MEePESOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XMMHUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0ILECTBA;

I'pakmaHCKOr0 BOCIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON 1
APYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1ESTEIbHOCTH MPH BBIIIOJIHEHUU
y‘-Ie6HBIX, IMO3HAaBAaTCJIbHBIX 3a4a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHHUHU yqe6me ITPOCKTOB,
CTpeMJICHHs K B3aMOIIOHUMAaHMIO U B3aUMOIIOMOIIU B Tpoliecce 3TON yueOHOM AesTenbHOCTH; TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHUEC U IMTOCTYIIKH CBOUX TOB&pHHICfI C MO3NIKUHN HPAaBCTBCHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMsI OCJIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHMSA

3) MHPOBO33pEHUECKUX MPECTABICHUIN O BEIIECTBE U XMMUYECKON peakIiH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOLIMX OCHOBY ISl IOHUMAHUS CYLIIHOCTH Hay4YHOU
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOIBI, B3aUMOCBSI3IX
4eJI0BEKA C MPUPOJHOU CPENIOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHBOB, HAIPABJIEHHBIX HA MOJy4YE€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENTbHON pabOThI ¢ YUeOHBIMHU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUUECKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00YUYEHHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pazoBaHMIO, TPOSKTHON U UCCIIEA0BATENBCKOM AesITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIEM;

DopMHPOBAHUSA KYJIbTYPBbI 310POBbS

7) OCO3HaHUA OCHHOCTHU KU3HU, OTBECTCTBCHHOT'O OTHOIICHHA K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUS MTOCIIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS
QJIKOTOJI5, HAPKOTHKOB, KypEHHs ), HEOOXOIUMOCTH COOIOJICHUS TTpaBujI 0€30MMaCHOCTH MTPH OOpaIeHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M pEaTbHON YKU3HU;

TpyaoBoro BOCIUTAHUS
8) uHTepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccril U Tpyaa pa3IuyHOro poja, yBaxeHHe K TpyLy U



pe3yabTaTaM TPYJIOBOH NESTEITLHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHUMHUH,
OCO3HAHHOTO BHIOOPA MHINBUAYAIBHOM TPAEKTOPUH MPOOKEHHUS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIICITHOM
poeCCHOHATILHOM JIEATSILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aJIAITHPOBATHLCS B
npodecCuOHaIBHOM cperie;

IKO0J0rH4ecKoro BOCIIUTAHHS

9) 5KOJIOTUYECKH 11eJ1IeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY KM3HU Ha 3eMIie, OCHOBE &
CYIIIECTBOBAHMSI, MOHMMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOro o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXHYECKOMY 3/JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MMACHOTO TIOBEICHUS IPU PabOTe ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIHsIX, YTPOKAIOIIUX 30POBBIO
W SKU3HH JIIOJICH;

10) ctocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTy9aeMbI€ ITPH U3yUYECHUN XUMUH, JUISI PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karollel IPUPOTHON Cpe/ioi, MOBBIMIEHUS YPOBHS KOJIOTUYECKON KyIbTYPbl, OCO3HAHUS
r7100aIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTeH UX PELICHHS TOCPEACTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATENIbHOM, KOMMYHUKATUBHOU U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BIJACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
o01IeHayYHbIC TOHATHSA (3aKOH, TEOPHUs, IPUHIIMII, TUIIOTE3a, (PAaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Ap.),
KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABIECHUE O LIETOCTHOM HAyUYHOU KapTUHE MUPa, U YHUBEPCAJIbHbIE
yueOHbIe JeiicTBUs (IT03HAaBaTENbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHbIE), KOTOPbIE 00€CIIEUHBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHHUIO U OCYILIECTBICHUIO Y4eOHOI
JESTEIIBHOCTH.

MeTaHpeﬂMeTHHG PE3YIbTATEI OCBOCHUA 06p330BaT€HBHOfI IporpamMmal 10 XUMHUHW OTpaAKar0T OBJIAJICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbBHBIMU HeﬁCTBHHMH, B TOM YHCJIC:

ba30BbIMH J10rH4YeCKUMH [1efiCTBUSIMH

1) yMeHreM uCnob30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS PYU OCBOEHUH 3HAHUI: pacKphIBaTh CMbICI
XUMHUYECKUX TOHATUH (BBIAENATH UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHATHUSIMH ), UCTIOJIB30BaTh MOHATHUS JJIs1 OOBSICHEHHSI OTAENIBHBIX ()aKTOB U SIBIIEHUIN; BHIOMPATh OCHOBAHUS
U KpUTEPUU JJIs KJIacCU(PHUKAIMU XUMUYECKUX BELIECTB U XUMUUECKHUX PEaKIIHil; yCTaHABIUBATh MPUUUHHO-
CIIEJICTBEHHBIE CBS3H MEXAY 00BEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JIeTyKTUBHBIE, 110 AaHAJIOTUH); J1eJaTh BHIBOABI U 3aKIIOUCHMUS,;

2) yMEeHHEM MIPUMEHSITh B MPoLiecce MO3HAHMS MTOHATHS (IIPeIMETHBIE U METANpPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBATH IMPOKO IPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE MTPE/ICTABICHHS — XUMUYECKHUI 3HAK (CUMBOJI 3JIeMEHTa), XUMU4ecKas hopMyIia u
ypaBHEHHE XMMHUECKOHN peakllui — MPH PEIIeHNH Y4eOHO-TIO3HABATENbHBIX 3a/1a4; ¢ Y4ETOM ITHX
MOJIEJIBHBIX IPEICTABICHUN BBIABIISITh M XapaKT€PU30BATh CYLIECTBEHHBIE IPU3HAKN U3y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKHX PEAKIU; BBISBIATH O0OLIMEe 3aKOHOMEPHOCTH, IPUUUHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTHUBOPEYMS B N3YyUAaEMBIX MIPOLIECCaX U SBJICHUSX; IPEUIaraTb KPUTEPUU JJIs
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHil; CAMOCTOATEIBHO BEIOMPATh CIOCO0 pereHus: yueOHoi
3aJ1auM (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHUs], BBIOUpATh HauOoJee MOIXOASAIINN ¢ YYETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCIe0BATEIbLCKHMH AelCTBUAMH



3) yMeHHEeM UCHOIb30BaTh OCTAaBJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHNS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) npruoOpeTeHre OMbITA 10 MIIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YUEHHUECKUX KCIIEPUMEHTOB:
yMeHHE Ha0II0AaTh 3a XOJI0M IIPOIIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMyJIMpOBaTh
00001IIeHNS ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHMSI, COCTABIIATH OTYET O
MIPOJIeJIaHHOM paboTe;

Paboroii c undopmanuei

5) ymMeHueM BbIOMpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO PA3THYHBIX BUIAOB U (hOpM
MPEACTABJICHUS, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMUUECKOTO
coJiepKaHusl, CIpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHUEM IPUMEHSTh PA3JIMYHBIC METO/IBI U 3aMPOCHI MPU IOUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JTAHHBIX, HCOOXOMMBIX ISl BHITTOJHEHUS YUSOHBIX U TTO3HABATEIILHBIX 33]1a4 OTIpe-
JENEHHOTO THITA; TPHOOPETEHHUE ONBITA B 00JIACTH UCITOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KyJIbTYypOi aKTUBHOTO MCIIOIB30BAHUS PA3TMUYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITEITLHO BBIOMPATH ONTHUMAILHYIO GOpPMY MpEICTaBICHIS HHPOPMAIIMH U WILTIOCTPUPOBATH
peraemMsbie 3a1a41 HECIOKHBIMUA CXEMaMU, AUarpaMMamu, IpyruMu popMaMu rpaduku U UX
KOMOHHALIMSIMU,

7) yMeHHEM HKCII0Ib30BaTh U aHAJIM3UPOBATH B MPOIIECCE YUCOHOM U UCCIEI0BATEIbCKOM NS TEIIbHOCTH
MHGOPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTa HAa COCTOSIHUE

OKpY>KaroIlIe MPUPOIHON CPEBI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/€ AUajora |/Win AUCKYCCHUH) TI0 CYIIECTBY 00CYX/1aeMOM TeMBI,
(hopMyIUpOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mproOpeTeHue OMbITa MPE3CHTAIIMH PE3YIHTATOB BBHITTOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTEpeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHOMN M HCCIEeI0BATEIbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE yUéTa OOIIMX UHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cykaeHus, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIMHAIIHS COBMECTHBIX IEHCTBUH,
orpeieliecHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U JIp.);

YHuBepcaabHBIMH PeryJIsSTHBHbIMY 1€ CTBUSIMHU

11) ymMeHHEM CaMOCTOATEILHO OMPEIEIATh IEH IeATeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIHPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTD, BRIOMpATh Hanboee
s exTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIATh WITH
KOPPEKTUPOBATh MPEIJI0KEHHBIN aITOPUTM JAEUCTBUI MPU BBHINOIHEHUH 33JaHUM C YUETOM MOIYYEHUS
HOBBIX 3HAHUHN 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX; OIICHUBATH COOTBETCTBUE TIOJTYYCHHOTO
pe3yibTaTa 3asBICHHON LETH;

12) ymMeHHEM UCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jilaraéMble B yCIIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 00S3aTEILHOTO COACPIKaHUS, YCTAHOBICHHOTO TaHHOM
MIPUMEPHON pabouel MPorpaMMoi, BEIJIEISIOT: OCBOSHHBIE O0YYAIOIIMMHUCS HAyYHbIC 3HAHWS, YMECHUS U
CHOoCOOBI IelcTBUH, ciendrueckue A MPeIMeTHOM 00IacTi « XUMUS, BUIBI ACSITEIBHOCTH 110
MOJTyYECHUIO HOBOTO 3HAHMSI, €0 HHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyallUsIX.



[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS CIEAYIONINX YMEHHIA:

7 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMUYECKUX TIOHSITHI: aTOM, MOJICKYJIa, XAMUYIECKUH JIEMEHT,
IIPOCTOE BELIECTBO, CI0HOE BELIECTBO, OTHOCUTEIIbHAS aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO
BElIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJIsl XMMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIN
00BEM, OKCHJI, KHCII0Ta, OCHOBAHUE, COJIb, JICKTPOOTPULIATEILHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKast
peakuus, KjaaccupuKaus peakluii: peakuu COeAMHEHUS, PEaKIK Pa3I0KEHUs, peaKlUy 3aMelIeHHUs,
peakiu oOMeHa, IK30- U SHIO0TEPMUYECKHE PEAKILIUH; SIPO aTOMa, HJIEKTPOHHBIN CIION aTOMa, aTOMHAs
opOuTalk, paguyc aToMa, XUMUYECKas CBS3b, MOJIAPHAS M HETIOJISIpHASI KOBAJIGHTHAs CBS3b, HOHHASI CBSI3b,
WOH, KaTHOH, aHWOH, PacTBOP, MaccoBasi J10JIs BELLIECTBA B PACTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX MOHATHH (CM. 11. 1) U IPUMEHSITh 3TH MOHATHS
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

3) ucnoavszosames XUMUYIECKYIO CHMBOJIMKY ISl COCTABJICHHsI (DOPMYJT BEIIECTB U YPAaBHEHU
XUMHYECKHUX PEaKIIHii;

4) onpedensimb CTEICHb OKUCICHUS 3JICMEHTOB B OMHAPHBIX COSJMHCHUSX; TIPUHA/IIC)KHOCTD BEIIECTB K
onpeAenéHHOMY KJlaccy COSAMHEHHM 1o popMyiaM; B XUMUYECKON CBSA3H (KOBAJCHTHAS U MOHHAsS) B
HEOPraHUYECKUX COEIUHEHUSIX;

5) packpwieams cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT UX MOJIokKeHUs B [lepuoanueckoii
CUCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHHUS,
3aKOHa ABOTraJipo; OMKMCHIBATh U XapaKTepu30BaTh TabauuHyto Gopmy lleproanueckoil cucreMsl
XMMHYECKHX 3JIEMEHTOB: pa3nyaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-rpymnmna)» U «1o004YHas HoArpymnmna
(b-rpymnma)», manble 1 GoJbIINE TEPUO/IBL; COOTHOCUTH 0003HAYEHMSI, KOTOPbIE UMEIOTCS B TaOIUIIE
«Ilepnonnyeckas cucreMa XuMuueckux 3nemMeHToB 1. M. MeneneeBa» ¢ 4ACIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS ATOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U
pacripeielleHue UX 10 3JIEKTPOHHBIM CII05M);

6) kraccuguyuposames XUMUYECKHE JIEMEHTBI, HCOPTrAaHUYECKUE BEIIECTBA; XUMHUECKUE PEeaKIuu (10
YHCITY ¥ COCTAaBY YYaCTBYIOIUMX B PEAKIIUU BEILECTB);

7) xapaxmepuzosams (onucvléams) OOIIHE XMMUYCCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MIOATBEP>K/1asi ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEaKLINUM;

8) mpoecno3zupoeams CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOXHOCTH
IIPOTEKAHNS XMMHUYECKUX MPEBPAILEHUN B PAa3JINYHBIX YCIOBUSAX;

9) ebluuUCAAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOIIO
XUMHYECKOT'0 3JIEMEHTa 10 (HOopMyJie COeTMHEHNS; MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE; IPOBOAUTD
pacuéTel 110 YpaBHEHUIO XUMHUUYECKOM peakLnu;

10) npumensims OCHOBHBIE OTIEPAIIUH MBICIIUTEIBHON JEITEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHHE,
0000111eHrEe, CUCTEMATH3aIINI0, KJIacCU(UKAIUIO, BBISIBICHUE IPUUYMHHO-CIIEACTBEHHBIX CBA3EH — /IS
M3Y4YEeHHs CBOMCTB BEIIECTB U XMMHUECKUX PEaKIINii; eCTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) credoeams mpaBUIaM TMOJTb30BaHUS XUMHYECKOM MOCYI0M M JTaOOpaTOPHBIM 000pYTIOBaHUEM, &
TaKXe MMpaBuiiaM 00palleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSIMU TIO BBITTOJIHEHHIO

J'Ia60paTOpHBIX XUMHYCCKUX OIIBITOB; IINIAHUPOBATH U MPOBOAUTE XUMHUYCCKUEC SKCIICPUMCHTHI.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KJIIACC

Ne | HammeHoBaHue pa3jiesioB M TeM POrpaMMbl

KosuuyecTBo yacos

DJIeKTpOHHbIe (I (ppoBbIE)

n/n BCET0 | KOHTPO/IbHbIE |mpakTHueckue | 00Pa30BaTeNbHbIE pecypebl
padoThI padoThI
1. |Bemectsa. CocTaB Bemecrs. 2 1 https://resh.edu.ru/subject/29/8/
2 |Ilepunoauyeckui 3akon JI.M. MenaeneeBa — 0CHOBa HEOPraHUYECKON 7 https://resh.edu.ru/subject/29/8/
xuMuH. CTpoeHue BEleCTBa.
3. | OCHOBHBIE IPEJICTABUTEINN CIIOKHBIX BEIECTB. 6 https://resh.edu.ru/subject/29/8/
4. |1IpeBpaiueHns BeIecTs. 11 1 https://resh.edu.ru/subject/29/8/
5. |Pac4eTsl B Xumuu 8 https://resh.edu.ru/subject/29/8/
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne | Tema ypoka KoJsun4yecTBo 4acoB Hdara
n/n
BCEr0 | KOHTPOJLHBIE |NMPaKTHYeCKHe |Iia |dak
padoThI padoThI H T

1. |TIpenmet xumuu. CBOKCTBA BELIECTB. 1
HucTele BElIECTBA U CMECHU B HAILIEH )KU3HM.
Ouznyeckue U XUMHUYECKUE SBICHUS.
BBOaHBIN HHCTPYKTaX 110 TEXHUKE
0€3011acCHOCTH

2. |IIpaktuueckas padota Nel. MccnenoBanune |1 1
U Onucanne (PU3NIECKUX CBOMCTB BEIIECTB
(uactpyktax o Th)

3. |Ilepuoanueckuii 3akon J[.1. Menneneena, |1
pasnuydHbie POPMBI €ro MPEeCTaBICHUS.
[Tepuonnueckas Tabnuua — ogHa U3 Gopm
OTpaKeHUS MEPUOMIECKOT0 3aKOHA.
CTpyKTypa nepuondeckoi TabInIbl.

4. | ATOMHO-MOJIEKYJISIpHOE yueHHue — ocHoBa |1
MIPEJICTABICHHUI O COCTaBe BEIIECTB. ATOM —
yacTuua Beuiectsa. Mcropus
MIPEJICTABICHUI O CTPOCHUU aTOMA.

5. |CtpoeHune aTOMOB IIEPBBIX 3JIEMEHTOB 1
[Tepuoanueckoit cucremst .M.

MeHeneena.

6. |M3MeHeHne CBOMCTB 3JIEMEHTOB 110 1
[lepuoanueckoit Tabmaune. [lepuoguuHOCTD.

7. | CtpoeHue MOJeKyJ. XUMHUECKasl CBA3b. 1
8. |Crenenb okucnenus. CriocoOsl pacuera 1
CTETIEHH OKUCJIEHHs Ha IPUMEpax BELIECTB

MIPaKTUYECKOTO PUMEHEHHUS.

9. |CreneHb OKUCTIEHUS. 1

10. | Knaccuguxanus BemecTB o COCTaBy. 1
Homenknarypa OMHApHBIX COEUHEHHH.
CocraBnenue ¢popMys1 OMHAPHBIX
COEMHEHUH 110 CTETIEHU OKUCIIEHHUS

11. | Okcuapl: Knaccudukanys, HoMeHkiarypa. |1
Oxcuzbl B Ipupoae

12. | Kucnotsl: knaccudukanus, HoMeHkiarypa. |1
KucnoTtsl B mpupoe

13. | OcHoBaHus: KIaccUpUKALKS, 1
HOMeHKIaTypa. OCHOBaHUSI B IPUPOJE

14. | Conu: HomeHkiatypa. Conu B mpupoje 1

15. | Coau: Homenkiatypa. Coau B IPUPOIC 1

16. | XuMuueckue cBOMCTBa OKCUIOB. 1




17. |Okcuasl B IIOBCEIHEBHOM KU3HU 1

18. | XuMuueckue cBOiCTBA KUCIIOT. 1

19. | KHCI0THI B ITIOBCEIHEBHOM KU3HU 1

20. | XyMHYeCKHE CBOMICTBA OCHOBAHHU. 1

21. |OcHoBaHUs B IOBCEIHEBHON KU3HU 1

22. | X¥MHYECKHE CBOMCTBA COJIEH 1

23. | Conu B IOBCETHEBHON KU3HA 1

24. |'eneTuyeckast CBsI3b MEXKY KilaccaMu 1
HEOPraHUYECKUX COCTMHECHU.

25. | B3auMoCBsI3b MEX]ly OCHOBHBIMH Kitaccamu |1
HEOPraHWYECKUX COCIMHEHUMN.

26. |[Ipaktrueckas pabota No2. XuMuueckue 1
CBOWCTBa OCHOBHBIX KJI4CCOB
HEOPraHMYECKUX BEIIEeCTB (MHCTPYKTAXK 1O
Tb)

27. |MaccoBas 0oJIs1 KOMIOHeHTa. PacueT 1
MAacCOBOM JOJIH DJIEMEHTA B COEINHEHNU.

28. | Pacuet MaccoBoii 1O KOMIOHEHTA CMECH.
MaccoBas 710711 paCTBOPEHHOTO BEIIECTBA.

29. | KonmnuecTBO BellecTBa — €IUMHHALIA 1
M3MEpEeHHs B XUMUHU. MosipHast macca.

30. | MonsipHblif 00bEM ra3oB. 3akoH ABOTaJpo

31. | PacyeTr KOJIMUECTBA BEIIECTB 1
MPAKTUYECKOTO IPUMEHEHHUS.

32. | Pacuérhl M0 XUMHUYECKUM ypaBHEHUsIM Ha |1
npuMepax SABJICHHUIN MPaKTUYECKOTO
MIPUMEHEHUS.

33. | Pacuérhl Mo XUMHUYECKUM ypaBHEHHUSIM Ha |1
npuMepax SIBJICHHUHN MPaKTUYECKOTO
MIPUMEHEHUS.

34. | Pacuérhl Mo XMUMHUYECKUM YpPaBHEHUAM Ha 1
puMepax SBJICHUH MPaKTHIECKOTO
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

7 KJIACC

Xummus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe o61miectBo «M3nareascTBo
«ITpocsenienuey;

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

7 KJIACC

[0 Meroauyeckre peKOMEHJAIMY 10 OPTaHU3alMU U TPOBEACHUIO XUMUYECKOTO IKCIIEPUMEHTA ITPU
M3ydeHuHr ydeOHoro npeamera "Xumus" Ha ypOBHE OCHOBHOTO 00pa3oBaHUSs

O IlpeniogaBanre €CTECTBEHHO-HAYYHBIX MIPEIMETOB B YCIOBHSIX OOHOBJICHHS COJIEPKAHUS U METOJIOB
mKobHOTO oOpa3zoBanus / ABTopsl: [lentun A.1O., 3arpannunas H.A., Hukumosa E.A., Cemenona I'.10.,
OrunnanaKOB A.B. / ITox pen. A.1O. Ilentnna

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

[0 Meroaunyeckue mocodus u Buaeoypoku: https://edsoo.ru/Metodicheskie_posobiya i v.htm

0 UHTEPAKTHUBHOE ITOCOBHUE. Bocniutanue Ha ypoke: MeTouKa paboThl yuuTens (mocodue s
yuuresnei odmeoOpa3zoBaTenbHbIX opranusanuii) Asropsl: Crenanos [1.B., Kpyrnos B.B., Crenanosa 1.B.,
CenuBanosa H.JI., lllycrosa U.YO., [Tapdenosa U.C., Uepkamun O.E., bebenuna E.B. / [Tox.pex. I1.B.

CrenanoBa

[0 IlpenoiaBaHKe €CTECTBEHHO-HAYYHBIX IPEAMETOB B YCIOBUAX OOHOBJIEHUS COAEP)KaHUSA U METOJIOB
1KoJibHOTo o0pasoBanus ABtopsl: Ilentun A.1O., 3arpannunas H.A., Hukumosa E.A., Cemenona I'.10.,
OBunnHukoB A.B. / ITox pen. A.O. Ilentuna

00 D¢ dexTrBHBIE METOABI 00yUeHUS B MH(DOPMAIIMOHHO-00pa3oBaTeNbHOU cpene ABTOpbI: OCcMOIOBCKas
NM., Knapua M.B., I'ynununa C.U., Makapos M.U. / [Tox pea. U.M. OcMo10BCKOA.

[0 HTepakTHBHBIC BUPTYaAIbHbIE JJAOOPATOPHBIE U MPAKTHYECKUE PAOOTHI HA YIITyOJIEHHOM YPOBHE
OCHOBHOTO 0011ero oopaszosanus: https://content.edsoo.ru/lab/ Xumus (13 BupTyansHbIX 1a00paTOPHBIX
pabor)

[0 IHTepakTHBHBIE METOIMYCCKUEC MATEPUAIIBI ISl METOIMYCCKOM TIOIIEPIKKH 00pa3oBaTeIbHBIX
opranusanii: https://content.edsoo.ru/case/ Xumust (6 METOAMUECKUX KEHCOB)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

7 KJIACC

https://resh.edu.ru

www.1september.ru

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

http://www.xumuk.ru
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/

http://fipi.ru/

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



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHMUE

Texnnueckue cpeacTBa 00yueHHs: MOHOOJIOK, MyJIbTUMEAMHHBIN ITPOEKTOP, MHTEPAKTUBHAS JOCKA,
JIOKyMEHT-Kamepa, nepudepuiinbie ycTpoiicTBa (KOJOHKU 3BYKOBBIC, MBIIIb ONTHYECKAsl, KIIAaBUATYpa,
ceTeBoil puibTp)

OBOPYJAOBAHME VIS ITPOBEJAEHUS ITIPAKTUYECKHUX PABOT
O0opynoBanne kabuHera (B coorBercTBuM ¢ [Ipukazom Munucrepcrsa Ilpocsemennss P@
oT 6 ceHTsIOps1 2022r. Ne 804)

MMoapaznen 15. KaObuner xumuu Hannuune |Yactuunoe [HeoOxomum
COOTBETCTB 0

ne puodpect
1

Crnenpanu3upoBaHHas MeOeIb U CHCTEMBbl XpaHEHUs IJ1sl KaOuHeTa
OcHoBHOE 000pYI0BaHUE

2.15.1. Cton 1abopaToOpHBINA JEMOHCTPAIIMOHHBIH (C 1
3aIIUTHBIM, XMMOCTOMKUM U TEPMOCTOMKHAM
MOKPBITHEM, PAKOBUHOM, TIOJIBOJJKOM 1 OTBEACHUEM
BOJIbI, CAHTEXHHUKOH, SJIEKTPUIECKUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKJIIOYEHUS TOKA)
2.15.2. Crous 1abopaToOpHBI 1EMOHCTPALIMOHHBIH ¢ 1
Ha/ICTPOIKOM (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM TTOKPHITHEM )

2.15.3. Cron yueHn4eckuii 1ab0opaTOpHBIN, peryInpyemblit 13
0 BBICOTE (C 3aIIUTHBIM, XUMOCTOHKUM H
TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTHKOM
110 HApY>KHOMY KpParo, TIOJIBOJIKOH U OTBEACHUEM
BOJIbI U CAHTE€XHUKOH )/CTOJI yUeHUYECKHH,
peryaupyemMblii 1o BeICOTE (IPHUOOPETAETCS TOIBKO
IIPYU HAJIMYUHU CIIELUAIBHOTO J1a00paTOpHOro
OCTPOBHOTO CTOJIa)

2.15.4. Cryn yueHn4ecKuil IOBOPOTHBIN, PETYIUPYEMBIN 1O 32

BBICOTE
2.15.5. OrHeTymuTeIh 1
OcHoBHOE/Jl0NIOJTHUTENBHOE BApHATHBHOE 000pPY/I0BAHUE
2.15.6. Croiiku ans xpanenusi ' MA-naGopaTopuit 1
2.15.7. QuunyapT ¢ MAarHUTHO-MapKEPHOM T0CKOM 1

TexHuueckue cpencTna

OcHOBHOE 000pYyI0BaHNE

JlonoJHUTENbHOE BApHATHBHOE 000PY/I0BaHUE
2.15.8. [TnanmeTHBI KOMIBIOTEP (JUIIEH3UOHHOE 1
MporpaMMHOe oOecriedyeHue, 00pa3oBaTENbHbBIN
KOHTEHT, CHCTEMa 3allIUThI OT BPEIIOHOCHOMH
uHbOopMaLnn)

O6opyoBaHre XUMUYECKOH J1TabopaTopHH
Crnenpani3upoBaHHast MeOeJb U CHCTEMBI XPaHEHUS TSI
XMMUYECKOH J1abopaTopuu




OcHoBHOE 000pYy10BaHUE

2.15.9. JIaGopaTopHBbIif OCTPOBHOM CTON (ABYXCTOPOHHUH, C 1
3aLIUTHBIM, XUMOCTOMKHM U TEPMOCTONKHUM
MOKPBITHEM, HAJICTOJIbEM, C TIOJICBETKOM H
JIEKTPUUECKUMH PO3ETKaMU, [TOJIBOJAKOMN U
OTBEJICHUEM BOJIbl M CAHTEXHUKOM)
2.15.10. Cryn 1abopaTOpHBIN, pETYIUPYEMBIi 10 BBHICOTE 32
2.15.11. Cton 1abopaToOpHBIA 1EMOHCTPAIIMOHHBIH (C 1
3aIUTHBIM, XMMOCTOMKUM U TEPMOCTOMKUM
MOKPBITHEM, PAKOBUHOM, IOJIBOJKOM 1 OTBEAEHUEM
BO/JIbI, CAHTEXHHUKOH, 3JIEKTPUUYECKUMHU PO3ETKAMH,
aBTOMaTaMU aBapUHHOIO OTKIIIOYEHUS TOKA)
2.15.12. Cron mabopaTOpHBIN TEMOHCTPAIIIOHHBIN C
Ha/ICTPOIKOM (C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTONKUM ITOKPHITHEM )
2.15.13. CT0J ¢ sIImMKaMu JUIsl XpaHeHUst/ TyMOoOH 1
2.15.14, Kpecno oducnoe 1
2.15.15. [Ikad BBITSHKHOW TAaHOPAaMHBIN 1
2.15.16. [xad m1st XpaHeHUsT y9eOHBIX TOCOOMIA 1
2.15.17. Or"eTymuTesb 1
JleMoHCTpanMoOHHOE 000pyA0BaHNE U TIPUOOPHI I KaOWHETa |
J1a00paTOPUH
OcHoBHOE 000pyTI0BaHUE
2.15.18. Becsl anextponHble ¢ USB-nepexogHukom
2.15.19. CTONUK HOIBEMHBIN 2
2.15.20. LlenTpudyra 1eMOHCTpaIIMOHHAS 2
2.15.21. [IITaTuB 1€eMOHCTPAIMOHHBIN 2
2.15.22. Anmnapar juis IpoBeJIeHUs] XUMUYECKUX peaklui 2
2.15.23. Amnmnapar Kunmna 2
2.15.24. DBIMOMETP 2
2.15.25. ['enepaTop (MCTOYHUK) BBICOKOT'O HAIPSIKEHUS 2
2.15.26. ['openka yHUBepcaabHas 2
2.15.27. [Ipubop st ULTIOCTpAU 3aBUCUMOCTH CKOPOCTH 2
XUMUYECKUX PEAKLUN OT YCIOBUH OKPYIKAOIIEH
cpenpl
2.15.28. Habop 111 snekTponn3a 1eMOHCTPAIMOHHBIN 2
2.15.29. [TpuGop 11t OMBITOB MO XMMHUU C INEKTPHUECKUM 2
TOKOM (71a00paTOpHBI)
2.15.30. [Tpubop 11st OKUCTCHHS CIIUPTA HAJ METHBIM 2
KaTaJIn3aTOpOM
2.15.31. [TpuGop 1 moTyyeHHs rajJIonuI0aNIKaHOB 2
JIEMOHCTPAIIMOHHBIN
2.15.32. [TpuGop 1 mosyyeHUst paCTBOPUMBIX BEIIECTB B 2
TBEPJIOM BHUJIC
2.15.33. YcranoBka 11 GUIBTPOBAHUS MO BAKYYMOM 2
2.15.34. [Tpubop [u1st onpeeseHns: CocTaBa BO3IyXa 1
2.15.35. lMazoananm3aTop KMCIOPOIa U TOKCUYHBIX Ta30B C 2

1 poBoO MHAMKAILIMEH MoKa3aTesnen




2.15.36. [Tpubop 1 WITFOCTpAIIMU 3aKOHA COXPAHCHHS 2
Macchl BELIECTB

2.15.37. YcraHoBKa JIJ1s IEPETOHKH BEIIECTB 2

2.15.38. bapomeTp-anepon 2

JIabopaTopHO-TeXHOJIOTHYECKOe 000py0BaHUE /ISl KaOUHETA U

J1a00paTOpUH

OcHoBHOE 000pYy/I0BaHUE

2.15.39. [{udposas m1abopaTopusi MO XUMHUHU TSl YIUTENS 2

2.15.40. [{udposas mabopaTopusi MO XUMUU I YICHUKA 2

2.15.41. [TpuGop 1t MOTyYeHHsI TaTOUJ0ATKAHOB U CIIOKHBIX 2
2(upoB 1a060pPaTOPHBII

2.15.42. Konbonarpesareinb 2

2.15.43. DJIEKTPOIIMTKA 2

2.15.44, bans komOuHUpoBaHHas TabopaTopHas 2

2.15.45. Becbhl 17151 chllyunx MarepuajioB 2

2.15.46. [Tpubop 1 mogydeHus razon 2

2.15.47. CrnuproBka jabopaTopHas 25

2.15.48. MarnuTHas MelagKa 2

2.15.49. Muxkpockor 1uppoBoi ¢ pyKOBOJICTBOM 20
110JIb30BATENIS] M TOCOOMEM /ISl YUAIIUXCsl

2.15.50. Habop m1s 9MCTKH ONTHKHU 2

2.15.51. HaGop nocyibl Uil peakTHBOB 20

2.15.52. HaGop nocy el u mpuHAIEKHOCTEH U1t pabOTHI C 20
MaJIBIMU KOJINYECTBAMH BEILIECTB

2.15.53. Hab6op npunamyiexHocTelt A1 MOHTaXa MPOCTEUIINX 20
npuOOPOB MO XUMUHU

2.15.54. HaGop nocy el 1 mpuHAAIEKHOCTEH U3 MPONHIeHa 20
(MukposabopaTopusi)

OcHoBHOe/Jl0TIOJIHUTENbHOE BApUAaTUBHOE 000PY/I0BaHHE

2.15.55. | Kommnekt 'MA-nabopaTopuii Mo XMMUU 15

JlonoJIHUTENbHOE BApHATUBHOE 000PY/I0BaHUE

2.15.56. | MydensHas neds 1

JlaGoparopHas XuMHuUecKas Hocy/a Juist KabuHera u JadopaTopuu

OcHoBHOE 000pyTOBaHNE

2.15.57. KommiekT K010 7eMOHCTPaIIMOHHBIX 2

2.15.58. HaGop npo6ok pe3nHOBBIX 2

2.15.59. [lepexo/ CTEKISIHHBIN 20

2.15.60. [Tpobupka Bropua 20

2.15.61. [Tpobupka 1BYXKOJIEHHAs 20

2.15.62. CoenuHNUTEND CTEKIISTHHBIN 20

2.15.63. 3aXiM BUHTOBOI 20

2.15.64. 3axxum Mopa 20

2.15.65. [ImaHT CHIIMKOHOBBIN 20

2.15.66. KommiekT cTekssHHOM mocy /bl Ha nutudax 20
JIEMOHCTPAIIMOHHBII

2.15.67. Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE) 2

2.15.68. KommiekT n3nenwmii u3 kepamuk, Gapdopa u dasaca 2

2.15.69. KommiekT noxek dhaphopoBbIx 2




2.15.70. KommiekT MepHBIX K0JIO Majioro oobema 2
2.15.71. KOoMITIEKT MEpHBIX KOJIO 2
2.15.72. KoMIuiekT MepHbIX HHJIUH]POB MIACTUKOBBIX 2
2.15.73. KoMIuiekT MepHBIX MIJIMHIPOB CTEKISTHHBIX 2
2.15.74. KOMIIIEKT BOPOHOK CTEKJISTHHBIX 2
2.15.75. KoMIuiekT nunerok 2
2.15.76. KoMIUIeKT cTakaHOB MJIACTUKOBBIX/CTEKJISTHHBIX 2
2.15.717. KOMIUIEKT cTakaHOB XMMHUECKUX MEPHBIX 2
2.15.78. KoMIuiekT cTakaHYuKOB U1 B3BEIIMBAHUSA 2
2.15.79. KOMIIEKT CTYNOK C IECTUKAMHU 2
2.15.80. Habop mmareneit 2
2.15.81. Habop nuHiero 2
2.15.82. Ha6op vamek [lerpu 2
2.15.83. TpyOka crekistHHas 20
2.15.84. DKCUKATOp 2
2.15.85. Yanra KpucTaIM3aliMOHHAas 20
2.15.86. Iymie! TUTEIbHBIC 20
2.15.87. Bropetka 20
2.15.88. [Tpobupxka 200
2.15.89. banka 1o peakTHBBI MMOJTMATHIICHOBAS 20
2.15.90. banka noj peakTHBBI CTEKIISTHHASI U3 TEMHOTO CTEKJIa 20
C MIPUTEPTOH MPOOKOI
2.15.91. Habop ckJISIHOK 15l pacCTBOPOB pEaKTHBOB 50
2.15.92. ITanouka CTeKIsTHHAS 20
2.15.93. HITatuB s npoOUpoK 30
2.15.94. KoMIuiexT epiieil 11st MbIThsl J1aDOpaTOPHOU MOCY bl 2
2.15.95. KoMmmuiekT cpeacTs uisi MHAUBUAYAJTBHOM 3alIUTHI 2
2.15.96. KommiekT TepMomMeTpoB 2
2.15.97. CymunpHas naHesb AJis HOCYAbl 3
JlonoHUTEIbHOE BApHATUBHOE 000PYI0BAHUE
2.15.98. [lepexo/ CTEKISTHHBIN
2.15.99. Boponka genuresnbHas 2
2.15.100. | Crynka dapdopoBas ¢ IECTUKOM 4
2.15.101. | 3axum npoOHPOYHBII 20
2.15.102. | Yameuka Juisi BRITAaPUBAHHS 20
2.15.103. | ®wibTpoBasibHas OyMara/GuiIbTpsl OyMaXKHbIC
2.15.104. | KOMIUIEKT 3THKETOK 2
2.15.105. | Twurens 20
Monenu (00beMHBIE U TUIOCKKE), HATypaibHbIe OOBEKTHI
(KOJJIEKITUHU, XUMUYECKIE PEAKTUBBI) I KaOWHEeTa U
nabopaTtopuu
OcHoBHOE 000py/10BaHUE
2.15.106. | KommiekT Mozesnei KpUCTANTHYECKUX PeIIETOK 2
2.15.107. Mogenb MOJIEKyY bl OenKa 2
2.15.108. | HaOop ans MOAETMPOBAHUS CTPOCHUS 2
HEOPTraHUYECKUX BEIICCTB
2.15.109. | HaOop ans MOAETMPOBAHUS CTPOCHUS OPTaHUYECKUX 2

BEILIECTB




2.15.110. | HaGop mist MomenupoBaHusi CTPOSHUS aTOMOB U 2
MOJICKYJI

2.15.111. | HaGop mis MoeaupoBaHus JJIEKTPOHHOT'O CTPOCHHUSI 2
aTOMOB

2.15.112. KoMmnekT xosekiuii 2

2.15.113. | KoMmiekT XuUMHYECKIX PEaKTHBOB 2

JleMOHCTpallMOHHbIE YUeOHO-HATIISHBIE TOCOOHS

OcHOBHOE 000PY/IOBaHUE

2.15.114. | KoMIuieKT mopTpeTOB BEIMKUX XUMHUKOB 2

2.15.115. ITocoOust HArIAMHON SKCIIO3ULIHN 2

2.15.116. [Tepuoanueckas cucTeMa XMMHUYECKHX DJIEMEHTOB 2
J.V1.MenpeneeBa d1eKTpOHHAs

O6opyaoBaHue JJAOOPAHTCKON KaOMHETa XUMHUH

OCHOBHOE 000PYIOBaHUE

2.15.117. CToJI ¢ SITMKaMU ISl XPAHCHUST/ TYMOOH 1

2.15.118. | Kpecno oducnoe 1

2.15.119. | Cron nmabopaTopHBIH MOSUHBIH 1

2.15.120. | CymmibHas maHeNb Ui HOCY b 3

2.15.121. | llxad nis xpaneHus y4eOHBIX MOCOOMI 1

2.15.122. | OrueynopHbIii mKad UIs XpaHSHUS 1
JIETKOBOCILIAMEHSFOIIIMXCS, TOPIOYUX U
B3PBIBOOIIACHBIX BEIIECTB

2.15.123. | HIkad ans XpaHeHUs] XUMHUECKUX PEaKTUBOB 2

2.15.124. | Hlxa¢ ans xpaHeHus 1abopaTOpHOIH 3
TIOCY JIbI/TIPHOOPOB

2.15.125. | IIka¢ BBITSKHON 1

2.15.126. | JIabopaHTCKUU CTOJ

2.15.127. | Cryn n1abopaTopHbIi, peryJIupyeMblii 1o BHICOTE

2.15.128. | DnexTpuvecKkuil aKBaAUCTHIIISITOD 1

2.15.129. | Hlkad cymmabHBIH

2.15.130. | Pe3uHOBbIE EpPUYATKH 2
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