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MOSICHUTEJIbHAS 3AITUCKA
Opranuzanus MpenojaBaHuss Y4eOHOro NpeaMeTa «XUMHs» Ha YPOBHE OCHOBHOTO(MIIH
cpenHero) obmero oopazoBanus B 2024/2025 yueOHOM TOAY OCYIIECTBISCTCS B COOTBETCTBUU
CO CJICAYIOUIMMU HOPMATUBHO-TTPABOBBIMU aKTaAMH:

>

>

— @epepanbHblii 3akoH 0T 29 ngekabps 2012 1. Ne 273-®3 «O06 ob6pa3oBaHuu B
Poccniickoit denepanuny;

@enepanbHbIl TOCYNapCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO OOIIEro
obpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mas 2021 r. Ne 287)
(manee — ®I'OC O00);

@DenepanbHbIi  TOCYAAPCTBEHHBI 00pa30BaTeIbHBIN CTaHAAPT CPEJHEro OOIIEero
oOpa3zoBanus (yTB. mpukazoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413) (nanee
OI'oC COO0);

npuka3 Muwunnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHuu
U3MEHEHUHN B (enepalibHbIi rocy1apCTBEHHBI 00pa30BaTEIbHbIA CTAaHIAPT CPETHETO
o0mrero oOpa3oBaHusl, yTBEPKAEHHBIM MPUKAa30M MUHUCTEPCTBA 00pa30BaHUS U HAYKH
Poccutickoit ®eneparuu ot 17 mast 2012 1. Ne 413y);

OenepanbHas o0Opa3oBaTeNbHasi MporpaMma OCHOBHOTO o0Imiero oOpasoBaHus (YTB.
npukazom Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 370) (nanee — @OIT OO0);
OenepanibHas oOpa3oBaTelibHAS TporpamMma cpeaHero ooOmero ooOpasoBaHus (YTB.
npukazoM Munmnpocsemenust Poccun ot 18 mas 2023 r. Ne 371) (manee — ®OIT COO);
QenepanbHas pabodas MporpaMMa OCHOBHOTO o0miero oOpa3oBaHUs Y4eOHOTO
npeamera «Xumus» (0a30BbIi 1 yriryonéHusiil yposaH) (nanee — @PIT O00);
@OenepanpHas paboyas mporpaMMa CpeaHero o0mero oopa3oBaHus yaeOHOTO IIpeaMeTa
«Xumust» (06a30BbIi 1 yriayOnéunsiii yposan) (nanee — @PIT COO);

npuka3 Munmnpocenienuss Poccun ot 21 deBpans 2024 r. Ne 119 «O BHecenuu
u3MeHeHUi B mpuiokeHuss Ne 1 m Ne 2 k mpukazy MuHHCTEpCTBa MPOCBEIEHUS
Poccuiickoit ®enepann ot 21 centsaops 2022 r. Ne 858 «0O06 yrBepxkaeHUH
¢denepanbHOTO MepedHsi Y4eOHUKOB, JOMYIICHHBIX K UCIIOIB30BaHUIO TPH peaTU3aIlH
UMEIOIUX TOCY/IapCTBEHHYIO aKKpeIUTAllUI0 00pa30BaTeIbHbIX MPOrpaMM HayalbHOTO
o0I1ero, OCHOBHOTO 0OIIero, cpegHero ooOmero o0pa3oBaHUs OpPraHU3ALMAMM,
OCYIIECTBISIOIMMU 00Pa30BaTENbHYIO JI€ATEIbHOCTh U YCTAaHOBJIEHUS IPEAEIbHOIO
CpOKa WCIIOJIb30BaHUSI HMCKIIOYCHHBIX y4eOHUKOB». J[OKyMEHTBI MpEICTaBICHBI Ha
noprane «EmuHoe comepxkanue obmiero obpasosanusi» (https://edsoo.ru/) B pazmenax
«Hopmarueneie gokymentsd» (https://edsoo.ru/normativnye-dokumenty/) u «PaGoure
nporpammebi» (https://edsoo.ru/rabochie-programmyy/).

[IporpaMMa o XuMuM Ha ypoBHE CpeAHEro 001iero o0pa3oBaHus pa3paboTaHa Ha OCHOBE

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanum,
TpeOoBaHUI K pe3ylbTaTaM OCBOCHHUs (penepaibHOl 00pa3oBaTeNbHOM MPOTPAMMBI CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM ctanaapte COO, ¢ yu€rom Konmenuuu mpemnojaBaHus y4eOHOTO MpeaMera

«Xumus» B oOpa3zoBarenbHBIX opraHuzauusax Poccuiickoil ®exepanum, peanru3yrOnIMX

OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, WU OCHOBHBIX MOJOXKEHHA «CTpaTeruu pa3BUTHS

BocnuTaHus B Poccuiickoit @enepauuu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).



OcHOBY MNOIXOAOB K pa3paboTKe MNporpaMmbl IO XHUMHUH, K OIpPENEICHUI0 O0Iei
CTpaTeruy 0Oy4eHUs], BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU YUeOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHILIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHHs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMTYCKHUKaMH  001Ie00pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX 0O0pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIHOYEBBIX
LIECHHOCTEH, MPHUCYILUX LEJIOCTHOM CHCTeME XUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U OOLICH KyJIbTYpPHI
YeJI0OBEKa, a TaKKEe SKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoaHOl cpene. Peanusyercs xuMudyeckoe oOpazoBaHue 00Y4aIOLIUXCS HA YPOBHE CPEIHEro
o0miero oOpa3zoBaHMs CpeACTBaMH y4yeOHOro npeamera «XUMHs», COAEpkKaHUE U MOCTPOCHUE
KOTOPOTO ONpEIENCHbl B IMpOorpaMMme IO XHMHH C Y4€TOM CcHenM(pUKH HAyKH XHUMHH, &
3HAu€HUs B MO3HAHUU MPUPOBI U B MAaTEpUaIbHON KU3HU OOILECTBA, a TaKXkKe ¢ y4€TOM 00X
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro 00ILero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pPOjb B COBPEMEHHOM
LIUBUJIN3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ| B
(dbopMHpOBaHKE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpyXaroIlleM MUpe KaKk O €AUHCTBE MPUPOJbl U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpA, OCO3HAHUSI B3aMMOCBSA3HU
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOThEMJIEMOI 4YacTbi0 MHPOBOHM KYJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M HPUHLUIAMHU CpeIHEro oouiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYalOIIMXCsl, HEOOXOJUMYIO UM IS
BBIpAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsitoliuMu - ipeaMeTra «XuMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
XUMHU» U «OO011asi 1 HeOpraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckord Xxumuu. PopMuUpoBaHHE JAaHHOW CHCTEMBblI 3HAHUI
IpU W3YYEHUH NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa coaepxanus KypcoB — «Oprannueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO IMOJAX0/1a K U3yYEHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHMM BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKHX M 3JEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHHH BEIIECTB.
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Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAX JAOTCA B Pa3sBUTHHM — OT YIJIEBOAOPOJIOB 0O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkol XMMHUU IOIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsS MEpBOHAYAIBHBIC
IPEJCTABICHUS O XUMUYECKOM CBSA3H, KIaCCU(PUKALIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(aKTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» O0y4aroIUMCs MIPEJOCTaBIAETCSI BOZMOKHOCTh OCO3HATh
3HAYCHHE NEPUOJUYECKOr0 3aKOHA C OOIIECTEOPETHUECKUX W METO0JIOTUYECKUX TTO3UIIHH,
riy0Xe MOHSATh HCTOPUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT 0O0oOIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHUH, A TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHseTcss B Kypcax 10 wum 11 KiaccoB aneMeHTaMu  COJEpKaHUS, HMEIOUUMU
KyJBTYpPOJIOIMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pPacKpblBalOT €€ poJib B II03HABaTCIIBHOM U
NPAaKTUYECKON JEATEIIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBKEHHS K IPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUHM M MPAKTUYECKUX MPUIOKECHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U IPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUHM, peleHHs
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom copepxaHue
yuebHOoro npeamMera «XUMHS» TaHHOTO YPOBHS U3y4€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yyaroIuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX MIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPIaHUYECKOI0 M OPraHUYEeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYUH MEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH IPEANOCHUIKAMH,
OCO3HaHME POJIM XMMHUHU B PEIIEHUM HKOJOTMUYECKUX MpoOIIeM, a Takke MpolieM cOepekeHus
OHEPreTUUECKUX PECYPCOB, ChIPhs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpHAJIOB.

B mnumane pemenus 3amad BOCHHMTAHUS, Pa3BUTHS U COLMAIM3ALMK  OOy4aroluxcs
IOPUHSTHIE MPOTrpaMMON MO XUMHH IOAXOAbI K OINPEAETICHUIO COJEp)KaHHUsS W IOCTPOEHUs
npeaMera IpeaycMaTpuBaioT (OpMUpOBaHME YHMBEPCAJIbHBIX YUYEOHBIX JNEMCTBUM, MMEIOIIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHalu3a u
0o0paboTkn HMHpOpMaAIMK, HEOOXOAUMBIX IJsi TNPUOOPETEHHs OMNbITa MPAKTUYECKON U
HCCJIEIOBATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUU.

B npaktuke npenopaBaHus XMMUM Kak Ha YpOBHE OCHOBHOT'O 00Iero 00pa3oBaHMs, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TNpPU  OMNPEAETICHUU  COJep)KaTeIbHOU
XapaKTepUCTUKU IeNiell H3y4deHHs TMpeAMeTa HamnpaBlIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATENIBHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBON KyibTyphl. C METOIMYECKOW TOYKM 3pEHHS TaKoW MOAXOod K
OTIpe/IeNICHUIO 11eJIel N3YUYEeHHUS MTPeIMEeTa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NTaHHOM TOYKE 3peHUs TJIABHBIMH IIENIIMU HU3Y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (GOpMHpPOBAHHE CHCTEMBbl XWUMHUYECKUX 3HAHWM KaK BaXHEHIIEH COCTaBISAIONMIEH
€CTECTBEHHO-HAYyYHO! KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSITHS,
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¢dbyHIaMeHTallbHblEe 3aKOHBl M TEOPUM XHUMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHUE CYIIHOCTH JOCTYITHBIX O00OOIIEHNI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepskarenbHasi XapakTepUCTUKa Lelei U 3a/1a4d U3yuyeHus mpeaMera B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero obOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAaHUU XUMHUHU B OOJbIIEH
CTCTICHH OTAAETCA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA 0OII€00pa30oBaTeIbHOM  OpraHU3alNu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU M MPUMEHEHUS UX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cB3uM c 5TMM TOpu U3Y4YEHHUH TMpeaMeTra «XHUMHS» JOMUHUpYIOLIEe 3HA4YCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

agantanus OOYyYarIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIICTOCS — MHPA,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPUHATUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHLIUN),
UMEIONNX YHUBEPCAIbHOE 3HAYCHUE JIJIS PA3IIUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoucKa, aHaiu3a W o00paboTku HHPOpPMAIUU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXKe JJI OLIEHKH C
MO3UIUI IKOJIOTUICCKOM 0€30MaCHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(OPMAITMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a Y4eOHOW W HAyYHO-TIOMYJIIPHONW WH()OPMAIIMA XUMHUIECKOTO
COJICPIKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITILICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, ITPH TUIAHUPOBAHUH U MPOBEJICHUN XHMHUIECKOTO KCTIICPUMEHTA;

BOCIIUTaHHE Y OOyYaIOIMUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKON HaINpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEHIEHUH TH00alnbHBIX  MPOOIEM  paloHaIbHOTO
MPUPOIOTIONB30BAHUS, TIOMOJHEHUS SHEPreTHYECKHX PECYpPCOB U COXpPAaHEHUS MPUPOIHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOMICHUS K TPUPOJE U CBOSMY
3JIOPOBBIO, & TaKXKe MPUOOPETCHHSI OIBITA UCIIOJIL30BAHUS MOJYUCHHBIX 3HAHUW JUIS TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yuebnoM mnaHe cpemHero odiero oopazoBaHusi mpeaMer «Xumus» 06a30BOro ypoBHS
BXOJIUT B COCTaB MPeIMETHON 00acTH «EcTecTBEHHO-HAYYHBIC PEAMETHI.



OO61iee yuCio YacoB, OTBEAEHHBIX ISl U3yUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 yac B Hefeno).

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM cpeaHero ooiiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oo6pazoBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEACIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH N1€ATEIHHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEITOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTb KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMera «XHMHS» JOCTUTAIOTCS B EOUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd  POCCUHCKOTO
IpaXXAaHCKOro OO0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMU IOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa IIO3HABATENIbHOM M TPAKTHMUECKOH MAESITEIbHOCTH OO0YyYaloIIMUXCs M0 pealu3aluu
HNPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHNUS] O COLMAIBbHBIX HOpPMax M MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YUEOHOH e TeTbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMSA



LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaKEHHsSI K IPOIECCYy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHUIA,
KpPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSHHOI'O TPY/Ja YUYEHBIX U IPAKTUKOB;

UMHTEpECa M II03HABATECJIBHBIX MOTHBOB B IIOJIYYEHUHM U IOCIEAYIOUIEM aHAIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IIOBEJECHHUE U IOCTYNKHM CBOMX TOBAPULIEH C MO3ULUH
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUN 3TUX IIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

COOIIO/IEHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0O€30MacHOTo
MOBEJCHUS B CUTYalUsIX, YTPOKAOIIKX 30POBbIO U )KU3HU JIOCH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTpEOJIEHUS AIKOTroJisd,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YaCTHE€ B pEIICHWH MPAKTUYECKUX 3a1ad COLUAIbHON
HaIlpaBJIEHHOCTH (B PAMKax CBOEr0 KJlacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAaHUH M0 XUMHUH;

YBaXX€HUS K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYA0BOM NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBUIYAIbHOM TpPaeKTOpUM OOpa3oBaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEN 00I1IeCTBa;

6) 3K010rNYecKOro BOCNIMTAHMSA:

HKOJIOTUYECKH 11€71€CO00pa3HOro OTHOLIEHHS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbl;

0CO3HAHMsI HEOOXOIMMOCTH MCIOJIB30BAHUS TOCTHKEHUN XUMHHU JIJIsI PELLICHHUs BOTIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTHUBHOTO HENPUATHS NEHCTBHUM, NPUHOCSIIINX BPEX OKPYKAKOIIEW MPUPOIHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEICTBUS MpeaIpUHUMAaEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4YUS Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIbBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
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[I03HABATEIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIBHOIN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH HUJCOJIOTHU XeMOPOoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMSA:

Cc(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MTPAKTUKH;

NOHMMAaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpPE KaK O €AMHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IUBWIHM3AIMHU: B €
TYMaHUCTUYECKOW HAIIPAaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTUM  MEIMIIMHBL,
00eCTeYeHNN YCIIOBHH YCIIEIIHOTO TPYy/a U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTO YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yYMEHUS Ie7aTh 000CHOBAaHHBIEC 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENbCKOM AEATENbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIEe TIOHSATHS, OTPAXKAIOIIHE [EIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIECHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHE);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC NEHCTBHS B TIO3HABATEILHOW U
COIIMAIbHON MPAKTHKE.



MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MO03HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH NMO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh IENH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HUX JOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIacCU(UKALIMK BEIIECTB U XUMHUUECKUX PEaKIIMii;

yYCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEI, TPE0OPA30BBIBATH MOAEIIHHBIE PEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJI) DJIIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHUMHUYECKOH pEakiMu — TMPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMUICCKUX PEAKITUI;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMH CAMOCTOSITCIILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHs HAOMIOaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynHpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJIEITAHHON
pabore;

npuoOpeTaTh OMNBIT YYSHHUYECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM AeSITeNbHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOMCKY METOJOB pEUICHHS
MPAKTUYECKHX 33724, TIPUMEHEHHUIO PA3IMYHBIX METOIOB MTO3HAHUSI.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHMOpManuud (HAYYHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TMocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh WHMOPMAIIMIO PA3JIMYHBIX BHIOB W (POPM TIPEICTaBICHHS, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

dbopMynUpoBaTh 3ampoCchl W TPHUMEHATH pa3jMyHbIE METOABI TNpPU TOHCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

PHOOPETaTh OMBIT WMCIOJIB30BAHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpMY MpencTaBICHUs] HHPOPMAITUH (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);



UCNO/Ib30BaTh HAYYHBIH $3bIK B KAdyeCTBE CpEACTBA MNpU paboTe C XUMHUYECKOH
uHpopMaLKell: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUECKHe W MaTeMaTU4yecKue) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIAHOCTH.

OnJiaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUAMU:

3aaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ/I€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTAled pe3yJbTaTOB MO3HABATEIBHOM AEATEIBHOCTH, HMOIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI MO3ULMHA B X0/1€ 00CYX/I€HUS U 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JIEATEIbHOCTb,
onpenenss e€ eI U 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npelaraeMblii alrOpUT™M JIEHCTBUH NpU BBIMOJHEHUH YYE€OHBIX M MCCIIEOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee A3(PPEeKTUBHBIN CIIOCOO UX PElIEHUs C YYETOM MOIyYEHHUS! HOBBIX 3HAHUIM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILLECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEJIbHOCTH HAa OCHOBE CaMOaHaliM3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POIU XMMHUU B TO3HAHUM SIBICHUN MPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarollue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MepHs, W30MEepbl, TOMOJOTHUYECKUN psi, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUH 1 0€301aCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYeCKUX BEUIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHPHOCTH YETOBEKA;
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c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
MPEBPALLCHUI OPTaHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHUYECKUX pEaKLUii, U3rOTAaBJIMBAaTh MOJEIN MOJIEKYJ] OPraHMYECKUX BEIIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpylie COeIuHEHUI
(yrmeBomopopl, KHCIOPOA M a30TCOAEpXkAIUE COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
aleTHIICH, STWICHIVIMKOIb, TIUUEpUH, (PeHoid, dopManbaerui, aleTaableruil, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHUE, (PU3NYECKHUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, alleTalbJerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHHUKH YTIIEBOJOPOJHOTO ChIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALlUsX, CB3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJyYEHHE ITHIIEHA U U3yYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHUU, IIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHuu ¢ BElIeCTBaMHU U JJaOOpPaTOpHBIM 00OPYJOBaHHEM, MPEICTABIATh PE3yIbTaThl
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XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoil MH(opmMaruu, IHTepHET u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKpY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA YKUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHU;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmass W HEOpraHuyeckas XUMUS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAUMOW st
pelIeHNs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SJIEKTPOHHBIE OpPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMSA, OKUCIINUTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHWS W IMPEBPALICHUS DHEPIHMM IPU XUMHUYECKHX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakToJIOrMYecKre CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH M O€30IacHOM HCIOJIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSTHS MpPU OMUCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XHUMHUYECKUX pEaKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIid ras,
VIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

JpyTHE);
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c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOMN CBSI3U (KOBaJICHTHAs, MOHHAs,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIICIKHOCTh HEOPTraHMUECKUX BEIICCTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MeHneneeBa, HCIOJIB3YS MOHATUS «S-, P-, d-3JIEKTpPOHHBIE OPOUTAIN», «IHEPIETUUCCKHE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB U HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c()OPMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TMOJTBEPXAATh CYIIECTBOBAaHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYCCKHE PEAKIIUU IO Pa3IUnIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdeKTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUII COCTABIISATh YPaBHEHUS PEaKLUid Pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMNO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsS CEPHOW KHCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMMX HAYYHBIX MPUHIIUAINAX W IKOJOTHYECKHUX MPOoOJIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JIONisl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX
peaKkImsIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;
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c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATH XUMHYECKUN JKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKUWH, PeaKIM¥ MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH O0OpaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyI0OBaHUEM, TIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHHUKOB (CPEICTBAa MacCcOBOW KOMMYHHMKaluu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTHh BO3ACUCTBHUS HA JKUBBIC OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUEYHYI0 cHUcTeMy oOo3Hauenudd JI. DBpaiing s 3anucn  XuMudeckux — (GOpMyIL.
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COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUsl oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHoBHbIe TONOkKEeHUA. CTpyKTypHble (OpPMYJIBI OpPraHWYECKHX BEWIECTB. | omonorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUH (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE M ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUM (IJIaBJI€HNE, OOYIIMBAaHUE U TOPEHHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJCTABUTENIN aJKaHOB: (U3UYECKHE M XMMHMUYECKHE CBONCTBA (peaklUM 3aMEIleHus u
TOpEHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPHU3ALINUN ), TIOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psa. AUETHIEH —
NPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUs), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpO8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMYeckas CBA3b MEXKIYy  YIVIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUUECKH, KaTanuTUYeCKuil), nupoau3. [IpoaykTel nepepadboTku HeTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIHBIX, IPOBEIECHUE NPAKTUYECKONH pPalOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaumn.
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Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOJaMH, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IEI0YHBIMU METaJlJIaMH, KaUeCTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anprerunpl M KemoHwvl. DoOpManbIeruj, aueTaubAeTHI: CTpOCHUE, (Qu3nueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME TS KiTacca KUCIIOT, PEaKIUs
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MApOMu3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (U3HUECKHEe M XHUMHUUECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.
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benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHepUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIISL OTJCIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHM

XuUMUYeCKUN 3ieMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKa.
DHepreTUuecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYECKHUX 3yeMeHToB . U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOMXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuIbl XMMHUYECKOW CBSI3M (KOBaJEHTHas
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
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XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 4ot
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHAas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKUX PEHIETOK, HAOII0JIEHHEe U OINMUCAaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUeCKOl paldoThl «BiusHue pa3inuuHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxenue HemeramioB B Ilepuoanueckoil CUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenne meramios B [leprogndeckoil cucteMe XUMAYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEeKIIMU «MeTauibl U CIUIaBbl», OOpas3lOB HEMETAUIOB, PEIIEHHWE SKCIEePUMEHTATbHBIX

18



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHn YKOJOTMUECKOM, SJHEPreTHYeCKOi U MUILEeBOH Oe3011aCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAHMS IIPETIapaToOB OBITOBOW XMMHUH B IMOBCETHEBHON JKHU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, Mmacca, aroM, 3JEKTPOH, HMPOTOH, HEHTPOH, MOH, HU30TOTI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB Iliianupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI H3yYeHUS DJIeKTPOHHbBbIE
HanmeHnoBanme
Ne pasjeia (JIHYHOCTHBIE, (undposBbie)
pa3aesioB M TeM
n/n Beero | Kewrp. [Mlpakr. MeTanpeaMeTHbIe, TpeIMeTHbIE) o0pa3oBaTebH
NnporpaMmmbl paboTel | padoThbl
ble pecypchl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKO XUMHUM
PackppiBaTh CMBICT N3y4aeMbIX MTOHSATUHN (BBISBIISATH UX
XapaKTepHbIe IPU3HAKH ), YCTAHABINBAThH UX
B3aUMOCBA3b. [ [pUMEHSATD MOJ0KEHUS TEOPUH
CTpOEHHUs oprannueckux Bemects A. M. byrieposa s
00BSICHEHUS 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX
IIpeamer
. cocraBa U cTpoeHus.Mcronb30BaTh XUMHUUECKYIO
OpraHUYEeCcKOM
CHUMBOJIUKY JIJISl COCTaBJICHUS MOJIEKYJISPHBIX U
xumuu. Teopust .. . .. .
11 3 CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHON) Gopmy
: CTPOCHHUS .
P OpraHMYecKux BemecTB. OnpenensTb BUIbl XUMUUECKON
OpPraHUYECKUX
. CBsI3M (OJIMHAPHBIE, KPATHBIE) B OPraHUUYECKUX
COEeIMHEHNH A. .
coelMHEHUIX. PacKkphIBaTh posib OpraHM4eCKO XUMHUH
M. bytneposa
B IIPUPO/JIE, XapaKTEPU30BaTh €€ 3HAUYECHUE B KUZHU
YeJI0BEKa, MILTIOCTPUPOBATh CBA3b C IPYTUMU HAyKaMH.
Habumoate 1 onuceIBaTh 1EMOHCTPAIIMOHHBIE OIBITHI,
MIPOBOJUTH U OMKCHIBATH JIA0OPATOPHBIE OBITHI U
MpaKkTUYECKHe padboTh/
Hroro no paszneny 3

21 IIpenenbusie
' YIIEBOIOPOIBI —

Paspen 2. Yriesonopoabt

2

PackpwiBaTh CMBICT H3y4aeMbIX TOHATUH (BBISBIATH UX
XapaKTepHbIE MPU3HAKHN), YCTAHABINBATh X B3aUMOCBS3b,
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aJIKaHbI

HCIOJIB30BaTh COOTBETCTBYIOIIME OHITHUS IPY OMUCAHUU
COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHuYECKUX COSTUHEHUHN

2.2

Henpenensubie
yIJI€BOAOPOABIL:
QJIKEHBI,
aJIKa/IEHBI,
AJIKUHBI

2.3

2.4

ApoMatuueckue
YTJIIE€BOI0POIbI

IIpupoausie
HCTOYHUKH
YTIEBOIOPOAOB U
uX nepepadboTka

Hcnonp3oBaTh XUMHUYECKYIO CUMBOJIMKY IS COCTABIEHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAILEHHOI)
(hopMyIT OpraHUYECKUX BEIECTB. Y CTAaHABIMBAThH
IIPUHAAJIEKHOCTD BEIIECTB K ONPEAEICHHOMY Kilaccy
YTIEBOOPOJIOB 110 COCTaBY U CTPOEHHIO, Ha3bIBaTh UX I10
CUCTEMATUYECKON HOMEHKIIAType; IPUBOAUTH TPUBUAJIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTaBUTENEH YIIICBOJOPOIOB.
OHpGI{CHHTB BHUbI XUMHUYECKOM CBS3H B MOJICKYJIax
YIIEBOAOPOIOB; XapaKTepH30BaTh 3aBUCUMOCTb PEaKLIMOHHON
CIOCOOHOCTH YIJICBOJOPOAOB OT KPATHOCTU KOBAJIEHTHOM CBS3H.
XapakTepru3oBaTh COCTaB, CTPOSHHE, MPUMEHEeHHE, pu3ndecKkue 1
XUMHYECKHE CBOWCTBA, BAYKHEHINIE CTIOCOOBI MTOTyYeHUS
TUIUYHBIX TPEJCTaBUTENEH PA3INYHBIX KJIACCOB YTJIEBOAOPOIO0B
(merana, 3TaHa, 3TUIICHA, alleTWIIEHa, OyTanueHa -1,3, 6eHsona,
TOITyOJIa).

BBIABIATE F€HETUYECKYIO CBS3b MEK/Y YIJIEBOJOPOJAMH U
MOJTBEPKAATh €€ HAUINYNE YPABHEHUSIMH COOTBETCTBYOLINX
XUMHUECKUX PEaKIUi ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmy

XapakTepru3oBaTh UCTOYHUKH YTIIEBOIOPOTHOTO CHIPhs (HEPTD,
MIPUPOJIHBIN T'a3, YToJib), CIIOCOOBI UX NepepadoTKH U
MPAKTUYECKOE IPUMEHEHHUE MOYIaeMBIX IIPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
MpoBeieHNEe, HAOJIIOJCHNE 1 ONTUCAHNE XUMUYECKOTO
9KCIIepUMEHTa (JTAOOPAaTOPHBIE OIBITH M MMPAKTUYECKHE PAaOOTBHI).
CrnenoBaTh mpaBuiiaM 06€3011acHON PaboTHI B 1abOpaTOpUM IPH
HCTOJIb30BaHUH XUMHUYECKON MOCYABI U 000PYAOBaHHS, a TAKKe
MpaBMIaM OOpAIIEHUs C BElECTBAMH B COOTBETCTBHU C
WHCTPYKLMSIMH BBITIOJTHEHHUS JJAOOPAaTOPHBIX OIBITOB U
MPAKTUYECKUX PAOOT 110 MOTYUYESHUIO  U3YUYEHHIO OPraHUIeCKUX
BemiecTB. [IpencTaBisaTe pe3yabTaThl SKCIEPUMEHTA B opMe
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3alyCU YpaBHEHUH COOTBETCTBYIOIINX PEAKIUK U JIENaTh BBIBOBI
Ha X OCHOBE. [IpoBOANTH BBIUMCIIEHNUS AJIS OTIPEIEIECHUS
MOJIEKYJISIPHON (OPMYJIBI OPTaHMUECKOTO BEIIECTBA, 110
YpaBHEHUIO XUMUYecKol peakii. CaMOCTOSITENbHO INIAHUPOBATh
1 OCYLIECTBIIAThH CBOIO II03HABATEIbHYIO AESTEIbHOCTD;
MPUHUMATH aKTHBHOE y4acTHE B TPYIIIOBOH yueOHOH
JeSTENBHOCTH.

Hroro no pazgeny

13

Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeJuHeHUust

3.1 Cruptel. ®enon
AJLIeruael.
Kap6onossie

3.2 P
KHCJOTEL.

Crnoxubie 3¢upsl

3.3 VrieBoasl

3

PaCKpI)IBaTI) CMBICJT U3Yy4aCMBbIX MOHATHH (BI)IﬂBJISITI) ux
XapakTepHbIe IPU3HAKN), yCTAHABIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BATh COOTBETCTBYIOIIUC IMMOHATHA P ONTMCAHUN
COCTaBa, CTPOCHUS U NMPEBPALLICHUI OPraHUYECKUX COCAUHEHUI.
Vcnonb30BaTh XMMUYECKYIO CUMBOJIHMKY 7SI COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(hopMyn OpraHUYECKUX BELIECTB. Y CTAaHABIMBATh
IIPUHA/JIEKHOCTD BEIIECTB K OIPEEICHHOMY KJIacCy II0 COCTaBy
U CTPOEHMIO, Ha3bIBATh UX IO CHCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOINTH TPUBUAJIbHBIC HA3BaHUS OTAENbHBIX IPEACTABUTEIICH
KHUCJIOPOJACOAEPKAIINUX COSAUHEHUI. XapaKTepru30BaTh COCTAB,
CTpOEHHE, IPUMEHEHHE, PU3NYeCKHe U XUMUYECKHE CBOICTBA,
Ba)XKHEHIINE CIIOCOOBI TMOJTY4YCHUA TUIINYHBIX HpeHCTaBI/ITeHeﬁ
Pa3IMYHBIX KIACCOB KUCIOPOIACOAEPKAINX COEAMHEHU I
(MeraHoMa, 3TaHoIIA, MIIMLEPUHA, QeHomna, GopMalbaeruia,
alleTalbJeruia, yKCyCHOM KHCIIOThI, IJIIOKO3bl, Caxapo3bl,
KpaxmaJia, LeJIUTI0JIO3b]); BBISABIISTh TEHETHYECKYIO CBSI3b MEXKILY
HUMMU U IOATBEPKAATH e€ Hajnaue YpaBHCHUAMU
COOTBCTCTBYIOIINUX XUMHNYCCKUX peaKum‘/'I C UCIIOJIBb30BAaHUEM
CTPYKTYpHBIX (hopMyi. OnHCHIBaTh COCTAB, XUMUYECKOE
CTPOCHHUE U IIPUMECHCHUEC JKUPOB, XapaKTEPU30BATHL NX 3HAYCHUEC
JUTSL dKU3HENEATEbHOCTH Oprain3MoB. OCO3HaBaTh ONMACHOCTh
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Uroro no pazgeny

BO3JICUCTBYSI HA KUBBIE OPIaHU3MBI OIIPENEIEHHBIX
OpPTaHUYECKUX BEIECTB, MOSCHATH Ha IPUMepax CIocoObl
YMEHBILIEHUS U IPENOTBPAILCHHS X BPEIHOTO BO3ICHCTBHS Ha
OpraHu3M 4enoBeka. Mcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METOZBI I03HAHUS — IIPOBEACHUE, HAOIIOICHUE U OTIUCaHNE
XHUMHUYECKOro SKCIepruMeHTa (J1abopaTOpHBIE OIBITH U
npakTuieckue padotsl). CrieoBath npaBuiaM 0e30macHoR
paboThl B 1a00PaTOPUK IPU UCIOIH30BAHUN XUMUYECKOM MOCYIbI
1 000py/IOBaHus, a TAKXKE MpaBUiIaM OOpalIeHus ¢ BEIECTBAMH B
COOTBETCTBHUHU C HHCTPYKLUSIMH BBIIIOJHEHHUS JIAOOPAaTOPHBIX
OTIBITOB U MPAKTHYECKUX PadOT MO MOITYUYEHHIO U U3YUECHHUIO
OpraHu4ecKux BelecTs. [IpencTaBiiaTs pe3ynbTraTsl
9KCIEpUMEHTa B (hOpMe 3alliCH YPaBHEHUM COOTBETCTBYIOIINX
peaKkuuii 1 enaTh BBIBOJIBI HA UX OCHOBE. [IpoBOIUTH
BBIYUCIICHUS AJIS1 ONPEAEICHUS] MOJIEKYIISIPHON (hOPMYJIBI
OpPraHUYECKOTO BEUIECTBA, 110 YPAaBHEHUIO XUMHUECKOM peakInu.
CaMOCTOATENBHO MJIAHUPOBATh U OCYIIECTBIATH CBOIO
[TO3HABATENBHYIO IEATENBHOCTD; IPUHUMATh AKTUBHOE Y4aCTHE B
IPYINIOBOH yueOHOM AeSTEIbHOCTH.

13

Pa3neua 4. Aszorcogepskamue OpraHn4ecKue coeJHHeHH

AMUHBI.
4.1 AMHHOKHUCIIOTEIL.
benku

PackpeiBaTh CMBICT U3y4aeMbIX TOHATHH (BBISBISATH UX
XapakTepHbIe IPU3HAKN), yCTAaHABIIMBATH UX B3aUMOCBSI3b,
HCIIONb30BaTh COOTBETCTBYIOIUE IOHATHUS IPU OIIUCAHUU
COCTaBa, CTPOEHHUS U MPEBPAILIECHUN OpraHUYE€CKUX COCIMHEHUH.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY JUISL COCTABIEHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOMN, COKpAIIEHHON)
(hopmyn opranndeckux BemecTB. OnpeaensTs NPUHAIEKHOCT
BEILECTB K OIPENEIEHHOMY KJIacCy 110 COCTABY U CTPOEHUIO,
Ha3bIBaTh UX II0 CHCTEMAaTHYECKOH HOMEHKIIATYPE; IPUBOAUTH
TPUBHAJIbHBIE HA3BAHUA OTJEJIBHBIX MPEICTaBUTENEH.
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Hroro o pasneny 3

XapakTepru3oBaTh COCTaB, CTPOSHHE, MPUMEHEeHNE, pu3ndeckue 1
XHUMUYECKHE CBOMCTBA, BAXXHEHIIINE CTIOCOOBI MOTYYESHHUS
THITUYHBIX TPEJICTAaBUTENICH a30TCOACPKAIINX COSTNHEHUI
(MeTunamuHa, rMOUHA, 0ekoB). ONHUCHIBaTH COCTaB, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA OEJIKOB; TOSICHATH HA IPHMEpax 3HaYCHHE
0eJIKOB ISl OpraHu3Ma uesnoBeka Vcnonbp30BaTh €CTECTBEHHO-
Hay4YHbIE METO/bI TO3HAHUS — HAOMIOAATh U ONMCHIBATD
JEMOHCTPAMOHHBIN SKcriepuMeHT. CaMOCTOSITETEHO
IUTAHUPOBATH M OCYILECTBISTH CBOIO MTO3HABATEIHHYIO
JeATeNbHOCTD; IPUHUMATh AKTUBHOE YYaCTHE B IPYIIIOBOI
y4e0HOM AesITEeTFHOCTH.

Paszaea S. BbicokoMoJieKy/JIIpHbIE COeIUHECHUSA

BJ'IaILeTI) N3y4aCMbIMU XUMHUYCCKUMU ITOHATHAMU: pACKPbIBATH
CMBICJT U3y4a€MbIX MOHITUN U MIPUMCHATD 3TU IMOHATUA ITPU
OIMMCAaHNU COCTaBa U CTPOCHU BBICOKOMOJICKYJIAPHBIX
OpPraHnYCCKUX BEUICCTB, AJIA 00BACHEHHS OTACIBbHBIX q)aKTOB nu
siBiieHui. Mcrons30Bath XUMHUYCCKYHO CUMBOJIUKY JJId

[Timactmaccel. .
51 Kayuyku. 5 COCTaBnUeHI/m CTPYKTYPHBIX (pOpMYIT BENIECTB U ypaBHEHHA
PCaKIUM NOJIMMEPU3ALTUHN U ITOJIMKOHACHCAIIUH. OHI/ICBIB&TB
BOHOKHa COCTaB, CTPOCHUEC, OCHOBHLIC CBOICTBa Kay4yKoOB, HauOoJee
pacnpocTpaHEHHBIX BUJIOB IJIACTMACC, BOJIOKOH; IPUMEHEHHE B
PA3JIMYHBIX OTpACIdgX. Hcmonp30Bath C€CTCCTBCHHO-HAY4YHBIC
MECTOAbI ITIO3HAHUSA — Ha6J'IIOI[aTL M OIMIUChIBATH
JEMOHCTPALIMOHHBIA 3KCIIEPUMEHT.
Hroro 1o pasneny 2
OBUIEE KOJIMYECTBO
YACOB 11O 34
[TPOI'PAMME
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11 KJIACC

HauMeHOBaHUE KoanuecTBo 4acoB Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJbTATHI H3yYeHUS DIIeKTPOHHbIE
Ne PA3/IeNI0B H TeM pasjeia (IMYHOCTHBIE, METANPEIMETHbIE, IPeIMeTHbIE) (mncpoBeie)
n/n B — o0pasoBaTelibH
ble pecypebl
Pa3znea 1. TeopeTuueckue 0OCHOBbBI XUMUM
Crtpoenue PackpriBaTh CMBICIT M3y4YaeMbIX IOHATUH (BBIABIIATH UX XapaKTePHBIC
aTOMOB. MPU3HAKH), YCTaHABJIMBATh UX B3aMMOCBsI3b. PaCKphIBaTh CMBICI
[eproauyecKuii nepuoanyeckoro 3akona JI. 1. MenaeneeBa u JeMOHCTPUPOBATH €TO
3aKOH 1 CHUCTEMaTH3UPYIOLIYIO, O0BSICHUTETHHYIO H IPOTHOCTHYECKYIO (DYHKIIUH.
11 TMepuomueckas XapaxkTepru30BaTh JEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX
3JIEMEHTOB 1—4 TIepHOI0B, UCTIOIB3YS MOHATHS S-, P-, d-3JEKTPOHHBIE
cuctema opOuTamy, SHepreTuyeckue ypoBHU. OOBSICHITH 3aKOHOMEPHOCTH
XUMIICCKHIX M3MEHEHMS CBOMCTB XHMHUYECKHX JICMEHTOB H HX COCAUHEHHH 10
onementos J1. 1. nepuojaM u rpynmnam Ilepuoanueckoit cucremsl [. 1. Menneneen
MenneneeBa
Crpoenue PackpriBaTh CMBICIT H3y4aeMbIX IOHATHH (BBLACTIATH X XapaKTepHBIE
BEIIIECTRA. MIPU3HAKHN) ¥ IPUMEHSTh 3TU MMOHSATHS IPH ONMUCAHUN COCTaBa M CTPOSHUS
12 MHoroo6pasue BEIICCTB, 1) O0BSICHEHUS OTJCIIbHBIX (haKTOB U siBJeHUM. OnpeneniTs
BEIIECTB BHJIbI XUMHYECKOH CBsI3H (KOBAJICHTHOM, HOHHOM, METaJNTHYECKOH,
BOJIOPOJTHOM) B COCTUHEHUSX; THIT KPUCTATUIMIECKON PEIETKH
KOHKPETHOTO BerecTBa. OnpenessaTh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COSIMHEHUAX PA3IMYHOTO cocTaBa. [IpoBoauth
BBIYKCIIEHHS C UCITOJIb30BAHMEM IOHSATHS «MAcCOBast JI0JIS BEIIECTBA B
pacTtBope». BiiajneTs n3y4aeMbIMu XUMHUECKUMU TOHATHSIMHA. OOBIACHATH
13 XuMudeckue 3aBHCHMOCTh CKOPOCTH XUMHUYECKOH peakilui OT pa3iMyHbIX (aKTOPOB.
peaknuu OmnpenesaTs XapakTep CMEMIEHNS XUMHUECKOTO PaBHOBECHS B

3aBUCHMOCTH OT BHeNTHero Bozzeiicteus (npuniun Jle llarense).
CoCTaBIsATh yPaBHEHIS PEAKIMI PAa3TUIHBIX THUIIOB; ITOJTHBIC U
COKpaIIEHHBIE YPABHEHUS PeaKIIHii HOHHOTO OOMEHa, YYUTHIBAs YCIOBUS,
MIPH KOTOPBIX ITH PEaKIUU UAYT J0 KOHIA. VICIOIb30BaTh €CTECTBEHHO-
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Hay4HbIE METO/IbI [TO3HAHUS — IPOBEACHUE, HAOIIOICHNE U OTIHCaHHE
XMMHYECKOTO SKCTIEPUMEHTA (IEMOHCTPAIMOHHBIC U Ta00opaTopHbIe
OTIBITHI, IPAKTUYECKHE PAOOTHI): IO ONPEEIIECHUIO CPEABI BOTHBIX
PacTBOPOB BEIIECTB, PEAKLUil HOHHOTO 0OMEHA, BIMSHUIO Pa3IHYHBIX
(hakTOpOB HA CKOPOCTH peakiuii. CreoBaTh MpaBUIIaM MOIB30BAHU
XMUMHUYECKOH MOCYON 1 J1a00paTopHBIM 00opynoBanueM. IIpeacTaBisiTs
pe3yIbTaThl XMMUUYECKOTO IKCIIEPUMEHTa B (popMe 3amncy ypaBHEHUH
COOTBETCTBYIOLINX PEAKIMI U JIeNaTh BEIBOJBI HA UX OCHOBE. [IpoBOINTH
BBIUMCJICHUS IO YPAaBHEHUSIM XUMHUECKUX peaKiuii, B TOM 4ucie
TEPMOXVMHYECKUE PACIETHI.

Htoro no pazneny 13

2.1

Pa3nen 2. Heoprannueckasi xumMusi

MeTtamnisl 6

PackpriBaTh CMBICIT H3y4aeMbIX TIOHATHH (BBIICTATH X XapaKTepHBIE
MIPU3HAKHN) ¥ IPUMEHSTh 3TU MOHSATHS IPH ONMUCAHUN COCTaBa M CTPOSHUS
BEIICCTB, )i O0OBSICHEHUS OTICIIbHBIX (haKTOB U sBJACHUNU. OOBACHATH
o011re 3aKOHOMEPHOCTH B H3MEHEHUN CBOWMCTB DIIEMEHTOB — METAIJIOB U
WX COCUHEHUN C YIETOM CTPOCHHUS UX aTOMOB U TIOJIOKCHHUS B
[lepunonuueckoit cucteme xumudyeckux 3meMeHToB . . Menaeneena.
XapaxTepru3oBaTh (OMICHIBATh) O0IIME XUMHUECKHE CBOHCTBA METAJLIIOB,
WX BOKHEHIINX COCTUHEHUH, TIOTBEPKIast 3TO OMUCAHUE TIPUMEpPaAMU
YpaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEaKINil; MpUMEHEHHE
METAJIJIOB B Pa3IMYHBIX 00JIACTSIX, a TAKXKE MCIIOJIb30BAHUE UX JIJIS
CO3/IaHUS COBPEMEHHBIX MATEPUAIIOB U TeXHOIOTHid. ONHUCHIBaThH CIIOCOOBI
3aIIUTHl METAJJIOB OT KOPPO3UU. PaCKphIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKITMHA ITOCPEICTBOM COCTABIICHUS MIEKTPOHHOTO
Oananca 3Tux peakiuii. [IpoBoIUTh peakiium, Mo ATBEPKIAI0IINE
XapaKTePHBIC CBONCTBA N3YIa€MbBIX BEIIECTB, PACTIO3HABATE OIBITHBIM
MyTEM HOHBI METAJIJIOB, MPUCYTCTBYIONINE B BOJHBIX PacTBOpax.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE METO/IbI IO3HAHUS — IIPOBEJICHUE,
HaOIIOACHNE W ONTUCAHUE XUMHUUYECKOTO SKCIIEPUMEHTA
(meMoHCTpaMOHHbBIE 1 Ta00PaTOPHBIC OIIBITHI, TPAKTHYECKHUE PAOOTHI).
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[IpencraBisTh pe3yabTaThl XAMHUECKOTO SKCIICPUMEHTA B (JOPME 3aIucu
YpaBHEHUI COOTBETCTBYIOIINX PEAKLIUN U JAeNaTh BEIBOJABI HA X OCHOBE.
CrneoBaTh MpaBUIIaM MOTB30BAHIS XUMHYECKOH MTOCYI0N U
nabopaTtopHbIM 000pyaoBaHuEeM. [IpOBOIUTE BRIYUCIICHUS 110
YpaBHEHUSM XUMUYECKHX peakunid. CaMOCTOSITETFHO TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO ACSITEIbHOCTh; IPUHUMATD
aKTUBHOC YYaCTHE B IPYIIIOBOI Y4eOHOM ACSITEILHOCTH.

2.2

2.3

Hewmerasuisl

CBs3b
HEOPTaHUYECKUX
Y OPTaHUYECKUX
BEIIIECTB

PackprpiBaTh CMBICH M3y4aeMBbIX TOHSITHH (BBIACIATH UX XapaKTepHbIC
MIPU3HAKHN) ¥ IPUMEHSATH 3TU MOHSATH IIPH ONMUCAHUN COCTaBa M CTPOSHUS
BEIICCTB, JJIs1 OOBSCHEHHUS OTACIBHBIX (PaKkTOB U siBIeHNH. OOBICHATH
o0111e 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB HEMETAJIOB M UX
COEMHEHUM ¢ yUETOM CTPOEHUS UX aTOMOB U MOJIOXKEHUS B
[Tepuoauueckoii cucteme xumuueckux 3nemeHToB . M. Menaeneesa.
XapaxTepru30BaTh (OMHCHIBATH) OOIINE XMMHUYECKHE CBOHCTBA
HEMETAJVIOB, MX BaYKHEHUIIINX COEAMHEHUH, TOATBEPK1ast 3TO ONMCaHNe
MpUMEPAMH YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKIUil.
XapaKkTepru30BaTh BIUSIHUE HEMETAIIOB U UX COCAMHEHUN Ha KUBbIE
OpraHM3MBbl; ONKUCHIBATH IPUMEHEHHUE B PA3IMYHBIX 00JIACTSIX
MPaKTUYECKOH AeITeNbHOCTH YenoBeka. [loaTBepx1aTh CyleCTBOBAHHE
TeHETUYECKON CBA3M MEXy HEOPTaHUYECKUMH BEUIECTBAMH C IIOMOIIBIO
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX peakuii. PackpbiBaThb
CYIIHOCTh OKUCJIUTEIbHOBOCCTAHOBUTEIbHBIX PEAKLIUN TOCPEICTBOM
COCTaBJIEHHs AJIEKTPOHHOTO OanaHca 3Tux peakuuii. [I[poBoante peakuuu,
MOATBEPKIAIOLIUE XapaKTepHbIe CBOMCTBA N3YYaeMbIX BEIICCTB,
pacro3HaBaTh OMBITHBIM IIyTEM aHUOHBI, TPUCYTCTBYIONIHE B BOIHBIX
pacTBopax. Vcmonp30BaTh ecTeCTBEHHO-HAYYHBIE METOABI TIO3HAHUS —
NpoBeeHNe, HAOIIOCHNE U ONTUCAHNE XUMHYECKOTO SKCIIEpUMEHTA
(IEeMOHCTpAIMOHHEIE B TA00OPATOPHBIE OIBITHI, MPAKTHIECKIE PAOOTHI).
[IpencraBisTh pe3yabTaThl XAMHUYECKOTO SKCIIEPUMEHTA B (JOpME 3aIncu
YpPaBHEHUI COOTBETCTBYIOUINX PEAKLUN U AeNaTh BEIBOJABI HA UX OCHOBE.
CrieroBaTh IIpaBUIIaM ITOJTH30BAHUS XUMHYCCKOU ITOCYI0N U
nabopaTtopHbIM 000pynoBaHuEeM. [IpOBOIUTE BRIYUCIICHUS 110
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Uroro no pazgeny

17

YpaBHEHUSAM XUMUYECKHUX peakinuil. CaMOCTOSITENBHO TNIAHUPOBATh U
OCYIIIECTBISATH CBOIO MTO3HABATEIBHYIO JAESITEIbHOCTD; IPUHUMATh
aKTHBHOE Y9aCTHE B TPYIIOBOI y4eOHOW AESITETFHOCTH.

Pa3gea 3. Xumus 4 ;Ku3Hb

PackpbIBaTh posib XUMHUHM B PEIIEHUH YHEPTETUUECKUX, CHIPHEBBIX U
9KOJIOTHYECKHX MPOOJIEM YeTIOBEUECTBA, ONUCHIBATH OCHOBHBIE
HaIlpaBJICHUA Pa3BUTHA XUMHYECKON HayKHU U TCXHOJIOTUH. HpI/IMeHSITI)
npaBuiIa 6€301acHOro OOpaIEeHHs C BeIECTBAMH, UCIIOJIb3YEMbIMU B
HOBCCI[HCBHOI\/'I JKWU3HHU, IIpaBUjia MOBCACHUA B LCIIAX C6epC)KCHI/I$I
3I0POBBS U OKpPYKarOUIe MPUPOIHON cpebl; IOHUMATh Bpea
(omacHOCTB) BO3AEHCTBUS Ha KUBBIC OPTaHU3MBI OIIPEIECICHHBIX BEILECTB
cmbica nokasarenst [1/IK, mosicHATs Ha mpruMepax crocoObl yMEHBIICHHS
U TIPeIOTBPALCHHUS UX BPEAHOTO BO3ACHCTBUSA. AHAIN3UPOBATh U

3.1 XUMUS U )KU3HD 4

KPUTHYECKU OLCHUBATh HH(POPMAIINIO, CB3aHHYIO C XUMUYECKUMHU
IPOLIECCAMH M MX BIMSHUEM Ha COCTOSHHE OKPYIKAFOIIEH CPEJIBL.
Hcnonp30BaTh MOJYYEHHbIE 3HAHMS M IIPEICTABIEHNUS O chepax
JCATCIIBHOCTHU, CBA3aHHBIX C HayKOﬁ n COBpeMeHHBIMI/I TCXHOJIOTUAMH,
KaK OCHOBY JUIsl OPUEHTAIINK B BEIOOpE CBOEH Oy myIieii
npodecCHOHANBEHON IeATeNbHOCTH. [I[pHHUMATh yyacTue B 00CyXKICHUH
po0JIeEM XMMHYECKOM U DKOJIOTMYECKOM HAIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3HIHIO 110 MPOOJIEME U MPEIAraTh BO3MOKHBIE ITYTH €&
peuieHus.

Wroro no pazmeny 4

OBILIEE KOJIMYECTBO

YACOB IIO 34

I[TPOTPAMME
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Cnoco0Obl OLIEHKHU JOCTHKEHUS YYAIIMMHUCS IJIAHUPYEMbIX Pe3yJibTATOB

XUMUA

CnocoObl OLEHKHU TOCTHKEHHS y4alllUMHUCA IJIaHUPYEMbIX pPe3ylbTaToB pa3paboTaHbl B cooTBeTcTBUU ¢ [lomokeHuneM o cucreme
OLICHOK, (hopMax, MOpSJKE, MEPUOJTUYHOCTH TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTaluy U MEepeBojie 00ydaromuxcs (MIPUHATO Ha
neaarorndeckoM coete nmpotokon Ne 1 ot 29.08.2023, npuka3z Ne ot «29» aBrycra 2024 roza).

Pe3ynbrarel 00y4eHHUs XUMUU JOJKHBI COOTBETCTBOBATH OOIIMM 3ajauaM IpeaMeTa U TpeOOBaHUSM K €ro yCBOEHHUI0. Pe3ynbTaThl
00y4YeHHs OIICHUBAIOTCS 10 NATHOATUIBHOM crcTEME.

[Ipu o11eHKE YYUTHIBAIOTCS CIEAYIOIINE KaYECTBEHHbBIE TTOKA3aTeNId OTBETOB:

e TiyOHHA (COOTBETCTBUE M3YyUYEHHBIM TEOPETUUECKUM O0OOIIECHUSM);

® O0CO3HAaHHOCTB (COOTBETCTBHE TPEOYEMBIM B IPOrPaMME YMEHHUSIM MMPUMEHSTH MMOTYICHHYIO HH(POPMAITHIO);
® TI0JHOTA (COOTBETCTBHE 00BEMY MPOrPaMMBI 1 HH(POpPMAIIHK YIeOHUKA).

[Ipu orieHKE YUHUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIEeCTBEHHBIC U HECYIIIECTBEHHBIE).

CyliecTBeHHbIE OIIMOKU CBS3aHBI C HEJIOCTATOYHOW TITyOMHOW M OCO3HAHHOCTHIO OTBETa (HANpPUMEpP, YUYCHUK HEMPABUIBHO yKa3al
OCHOBHbBIE MPU3HAKYU MOHITHIA, SIBJICHUN, XapaKTepHbIE CBONCTBA BEUIECTB, HEMPABUIBLHO CHOPMYIUPOBAT 3aKOH, MPABUIIO U T.I. WIH YYCHHUK
HE CMOT MPUMEHHUTHh TEOPETUYECKHE 3HAHUS Ui OOBSCHEHUS WM TMpeAcKa3aHUs SBJICHUI, YCTAaHOBICHUS MPUYMHHO-CIICICTBEHHBIX CBSI3EH,
CpaBHEHHUS U KIacCU(PUKALUU SIBICHUH U T.11.).

HecymiecTBeHHBIE OIIMOKK ONPEAENSIOTCS HEMOTHOTOM oTBeta. K HMM MOXXHO OTHECTH OTOBOPKH, OIMUCKH, AOMYIIEHHBIE IO
HEBHMMATEJIbHOCTH.

Pesynbrartel oOyueHUs MPOBEPSIOTCA B MPOIECCE YCTHBIX M MUCHMEHHBIX OTBETOB YYalIUXCSA, a TakKe MPH BBIMOJTHEHUU WUMHU
XUMHUYECKOTO IKCTIEPUMEHTA.

OueHka yCTHOTO OTBeTa

Ommemxa «5»:

® JIaH MOJIHBIN U MPABWJIbHBIN OTBET HA OCHOBAHUY U3YYEHHBIX TEOPUH;
e MaTepHal U3JI0KEH B ONPEICTICHHON JIOTHUYECKOU MOCIIeI0BATEILHOCTH, JINTEPATYPHBIM SI3BIKOM;
® OTBET CaMOCTOSITEIbHBIN.
Ommemxa «4»:
e J1aH NOJIHBIN U MPAaBWIbHBIA OTBET HA OCHOBAHUH U3YUYEHHBIX TEOPU;
e Marepual U3JI0KEH B ONPEACIIEHHON MOCIIEI0BATEIbHOCTH;
e JIOMyIIeHBI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCITPABIEHHBIE MO TPEOOBAHUIO YUUTEINS, UK JIaH HETIOTHBIA U HEUETKUN OTBET.
Ommemxa «3»:

e JIaH TMOJIHBIM OTBET, HO MIPU ATOM JIOMYIIIEHA CYIIECTBEHHAs! OIIMOKA U OTBET HETOIHBIN, TOCTPOEH HECBSI3HO.
Ommemxa «2»:
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e OTBET OOHAPYKUBACT HETIOHUMAHUE OCHOBHOTO COJICPIKaHUS yUeOHOTO MaTEPHJIa;
e JIONYILEHBI CYIIECTBEHHbIE OMUOKH, KOTOPBIE YYaIIHiCS HE MOXKET UCIIPABUTh IIPU HABOASIIUX BOIPOCAX YUUTENS.
OueHka ymeHuii pemiathb 3a1a4m
Ommemka «5»:
e B JIOTMYECKOM PACCYKJECHUU U PEIICHUN HET OIIHOO0K;
e 3aJaya pellieHa PallOHAIBHBIM CIIOCOOOM.
Ommemka «4»:
® B JIOTUYECKOM pPACCYKJIEHHWU W PEIICHHH HET CYIIECTBEHHBIX OIIMOOK, MpPU 3TOM 3ajada pelieHa, HO HE pallMOHAIbHBIM
CIIoco0oM;
e JIONyIIEHO He 00Jiee IBYX HECYNICCTBEHHBIX OIIHOOK.
Ommemxa «3»:
® B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OIINOOK;
e JIONyCKAETCS CYIIECTBEHHAs OMMOKA B MATEMAaTUICCKUX pacueTax.
Ommemka «2»:
® UMEIOTCS CYIIECTBEHHBIE OIIUOKHU B JIOTHYECKOM PACCYKACHUH U PEILICHUH.
Ouenka IKCIepUMEHTAJBHBIX YMeHHH (B Npouecce BHINOJHEHHS NPAKTHYECKUX PadoT 10 MHCTPYKIUM). OLEHKY CTaBAT TeEM

yqamumcest, 3a KOTOPbIMUA OBLIO OpraHnu30BaHO Ha6J'IIOI[€HI/Ie.

Ommemxa «5»:
e paboTa BBINOJIHEHA [TOJIHOCTHIO, C/IeJIaHbl IPAaBUIIbHbBIE HAOIIOCHNS U BHIBOJIBI;
® HSKCIEPUMEHT OCYILECTBJIEH IO IUIaHy, C yYeTOM TeXHUKH 0€30I1aCHOCTHU U MpaBui pabOThI ¢ BElleCcTBaMU U TpUOOpaMu;
® TPOSIBJIEHBl OPraHU3alMOHHO-TPYIOBbIE YMEHHUS (MOAJEPKUBAETCA YUCTOTAa paboyero Mecra MOPSAIOK Ha CTOJIE, SKOHOMHO
UCIOJIb3YIOTCSl PEaKTHBBI).
Ommemxa «4»:
e paboTa BBINOJIHEHA, ClIeJaHbl MpPaBUJIbHbIE HAOMIOJEHUS W BBIBOJBI: SKCIIEPUMEHT BBINOJIHEH HEMOJHO WM HaOJoaroTcs
HECYIIECTBEHHbIE OLIMOKHU B paboTe C BEIleCTBaMU U pubopamu.
Ommemxa «3»:
® OTBET HEMOJIHBIA, paboTa BBHIOJHEHA MPABWJIBHO HE MEHEE YeM HAIoJOBHHY, JOMYIIEHa CYyIIeCTBEHHas omuoOka (B Xoje
HKCIEPUMEHTA, B OOBSICHEHUH, B
e odopmwienun pabotsl, mo Th mpu pabote ¢ BemecTBamMu M MpuOOpamu), KOTOPYIO YYallUiics HMCHpaBisieT Mo TpeOOBAHHUIO
YUUTEIS.
Ommemxa «2»:
e JIONyUIEHBI JBE UM Oo0Jiee CYIIECTBEHHbIE OMIMOKH B XOJI€ SKCIIEPUMEHTA, B 00BsICHEHUH, B opopmiieHun padbotsl, no Th mpu
paboTe ¢ BeuiecTBaMH U MPUOOpaMH, KOTOPBIE yJalIHiiCcsl HE MOKET UCTIPAaBUTb.
OueHka yMeHUil pelmiaTh IKCIePUMEHTAJbHbIE 3212491
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[Tpu orieHKe ATOr0 YMEHUS CIEIYyeT YIUTHIBATh HAOTIOACHUS YIUTENS U IPEABSABISEMBIC YUAITMMCS PE3YJIbTAaThI BHIITOJHEHHUS OIIBITOB.
Ommemxka «5»:
e [UIaH pEIICHHUs 33Ja4d COCTaBJICH MPAaBWJIBHO, OCYIIECTBIEH MOJ00p XMMHYECKHX PEAaKTUBOB U 0OOPYIOBAHHUS, TAaHO TOJIHOE
00BsICHEHHUE U CJIeJIaHbl BHIBOJIBI.
Ommemka «4»:
e [UIaH PELICHUS COCTaBJICH NMPaBUIIBHO;
® OCYILECTBJICH M0A00P XUMHUECKUX PEaKTUBOB U 000PYI0BAHUS;
e JIOMyIIEHO He OoJiee BYX HECYIIECTBECHHBIX OIIMOOK (B OOBSICHEHUU U BBIBOJAX).
Ommemxa «3»:
e TUIAaH PEIICHUS COCTABJICH MPABUIIBHO;
e OCYIIECTBJICH IMOA00P XMMHYECKUX PEaKTHBOB U 000PYIOBAHUS;
e JIONYyIIeHA CYIIECTBEHHAS OIMOKA B O0BSICHEHUH U BBIBOJIAX.
Ommemxa «2»:
e JomylIeHbl [Be U Ooyiee OMMOKM (B IJIaHE PELICHUs, B MOAOOpEe XUMHUYECKHUX, PEAKTUBOB M 00OpPYHOBaHUs, B OOBSICHEHUU U
BBIBO/IAX).
Onenka 3a NHCbMEHHYI0 KOHTPOJILHYIO padoTy
[Tpu orleHMBaHUM OTBETA YYallerocss HEOOXOAMMO YHTHIBATh Ka4€CTBO BBIMOIHEHHs pabOTHI 110 3aaanusaM. KoHTposbsHas paborta
OIICHUBAETCSA B L[EJIOM.
Ommemxka «5»:
e JIaH TIOJIHBIA OTBET Ha OCHOBE U3YYCHHBIX TEOPHH, BO3MOXHA HECYIIIECTBEHHAS OITNOKA.
Ommemxa «4»:
e JIONyCTHMa HEKOTOPAsi HETIOJIHOTAa OTBETA, MOXKET OBITh He O0Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Ommemxa «3»:
e paboTa BHITMIOJHEHA HEIIOJIHO (HO HE MEHEE YeM HArlOJIOBHHY), UMEeTCsl He 0oJiee OTHOM CYIMIECTBEHHOW OMMOKY U TIPH 3TOM 2-3
HECYIICCTBCHHBIE.
Ommemxka «2»:
e paboTa BHIMOJTHEHA MEHBIIIE YeM HAIOJIOBHUHY, UMEETCSI HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.
[Ipu orleHKE BBIMOJHEHUS MHUCHbMEHHONW KOHTPOIBHOW pabOThl HEOOXOAMMO YYUTHIBATH TpeOOBaHUS €IWHOTO opdorpaduueckoro
pexXuMa.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PabOTy KOPPEKTHUPYET MPE/IIeCTBYIONINE MPU BBICTABICHUH OTMETKHU 32 YE€TBEPTh, MMOIYTOAME,
TO/I.
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
n/n Tema ypoka Bcero Konrp. Hpakriy. Hara o0pa3oBareJib
padoTshI padoTshI Hbie pecypent
1 [TpenMeT oprannyeckoil XuMuM, €€ BO3HHKHOBEHHE, 1
pa3BUTHE U 3HAYECHUE
5 Teopust cTpoeHHsI OpraHMYECKUX coequHeHn A. M. 1
bytnepoBa, e€ 0OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kinaccupuKay OPraHUIECKUX
3 BemecTB. Homenkiarypa (cucremaruueckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPTaHMUECKUX BEIIECTB
AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI s 1
MertaH u 3TaH — NpoCTelIINe NpeACTaBUTENHN aAJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA
7 OTUIJIEH U MPONMIIEH — MPOCTEUIIINE IPEACTaBUTENN 1
QJIKEHOB
3 [Tpaktrueckas padota Ne 1. «[lonyueHnue sTuneHa u 1 1
U3YYEHUE €r0 CBOWCTBY»
9 Anxanuensl. byranuen-1,3 u metun6yranuen-1,3. 1
[TosryuyeHne CUHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKHH psAll. ALETUIIEH — IPOCTEUIINI 1
MPEJICTAaBUTENb aJIKHHOB
11 Brruncnenus no ypaBHEHHUIO XUMHYECKOW PEAKIINH 1
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12

Apenbl: 6eH3011 U TOJTY0JI. TOKCHYHOCTH apEHOB

I'eneTnueckas cBI3b YTJII€BOAOPOA0B, IPHUHAMICKAITUX

13 K pa3JIM4HbIM KJ1accaM
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: MIPUPOIHBII

14 ra3 ¥ MonyTHbIE HEQTAHbBIC Ta3bl, HEPTh U MPOAYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOYHUKH YIJIEBOJOPOIOB: IPUPOIHBII

15 ra3 u nonyTHele HeTaHbIe ra3bl, HePTh U MPOAYKTHI €€
nepepaboTKu

16 KonTpomapHas padoTa o pazaeny «Y riIeBoJ0pO b

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI.
Bonoponnas cBsizb

18 MHOT0aTOMHBIE CITUPTHI: ITHJICHTIIUKOJb U TIUIEPUH

19 ®DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaerupl: GopMambAETU U alleTaIbIeTH/l. AIIETOH

21 OmHOOCHOBHEIE TIpE/IENIbHBIE KapOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAasI

99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

93 CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK
MPEJICTAaBUTENN BBICIINX KAPOOHOBBIX KHCIIOT

24 MBpbI1a Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE NEUCTBHE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCTOT. [ Maponu3 cnokHbIX A3UPOB

26 JKupsbr: tTunponus, npuMeHeHne, OMoJIoTHIecKas poib
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KUPOB

97 VYrieBoibl: coctaB, Kiaccudukamus. Baxuenme 1
MPEJICTAaBUTEIIN: TIII0K03a, (PPyKTO3a, caxapo3a

28 Kpaxman u memntosno3a Kak TpUpoIHbIC TOTUMEDPHI 1

29 KonTponpHas padora no pazaeny 1
«Kucnopoacoaepxainiue opraHHueCKUe COSTUHEHUS

30 AMWHBI: METHJIAMUH W aHWJINH 1

31 AMUHOKHCIIOTHI KaK aM(pOTEepHBIC OPraHUIECKUE 1
COCIMHEHUS, MX OMOJIOTHYecKoe 3HaueHue. [lenTu bt

39 benku kak nmpupoaHbie BBICOKOMOJIEKYIISPHBIC 1
COCITUHEHUS

33 OcHOBHBIE TOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COEIMHEHU N

34 OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1
coennHeHun. Iimactmaccesl, kaydyku, BOJIOKHA

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Jara uudpoBLIe
Mmay

n/n Beero | [COHTP. Hpaxr. u3ydyeHusi obOpa3oBaTe/IbHbIE

paboThbI paboThI
pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIeKTpOHHAsK KOH(UTypaIys
aTOMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas cucteMa XUMUYECKHX

2 sneMeHToB JI. 1. MenpeneeBa, ux CBsi3b C COBPEMEHHOM 1
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUYECKUX JIEMEHTOB U
UX COEJIMHEHUH 10 IpynnaM U nepuoaam. 3HaueHue
IIEPUOIUYECKOTr0 3aKOHA U CUCTEMBI XUMHUYECKHUX IIEMEHTOB
JA.1. Menneneesa B pa3BUTUN HAYKU

Crpoenue BemiecTBa. XUMHUUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MBI
00pa3zoBaHus KOBAJIEHTHOM CBsI3U. BomopoiHas cBs3b

BanentHoCTb. 3J'IeKTp00TpI/II_[aTeJ'ILHOCTB. CrerneHb OKUCICHUS.
BemectBa MOJICKYJIIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHUA
IIonstre o AUCIICPCHBIX CUCTEMAX. WUctunnasie n KOJIJIOUJHBIC
PpacCTBOPHI. MaccoBas [0 BellleCTBa B pPacTBOpPC

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX COeIMHEHUH.
7 I'eneTnyeckas CBA3b HEOPraHNYECKHUX BEIIECTB, Pa3IUIHBIX 1
KJIACCOB

Knaccudukanus XuMU4ecKux peakiuii B HeOpraHMueckon u
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB;
3aKOH COXPAHEHMS U MPEBPALEHUS SHEPTUH NP XUMUYECKUX
peakuusax




CkopocTtb peakiu. OOpaTuMble peakui. XUMHYECKOe

| paBHOBeCHE

10 [TpakTudeckas padora Ne 1. «BausHue pa3nudabix GakTopoB HA
CKOPOCTb XUMHUYECKOU PEaKLIUM»
OnekTponuTndeckas auccounanus. [lonsrue o BogopoaHom

11 nokazatene (PH) pactBopa. Peakunu nonHoro ooMeHa.
['uaponns opraHU4eCKuX U HEOPIraHMYECKUX BEILIECTB

12 OKuCIUTENbHO-BOCCTAaHOBUTEbHBIC peakiuu. [lonsaTue 06
3JIEKTPOJIN3€E PACIlJIaBOB U PACTBOPOB COJIEH

13 Kontponbnas padota no pazneny «TeopeTudeckrne OCHOBBI
XUMHUN
Meramnsl, ux nojoxenue B [lepuognueckoil cucreme

14 xummudeckux 3neMeHToB [[. M. MenzaeneeBa 1 0coOEHHOCTH
cTpoeHus atomoB. O0mue pusnueckre CBONCTBA METAIIOB

15 CmuiaBbl METALIOB. DIIEKTPOXUMUYECKUN P HAPSKEHUM
METaJUIOB

16 XvMHYeCcKUe CBOWCTBA BaXKHEHIIINX METAUIOB (HATpHUil, KaJlui,
KaJIbIIMI, MarHuid, ATIOMAHUAN) U UX COSIUHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COCIUHEHUIN

18 XuMHYeCcKHe CBOMCTBA IIMHKA, JKejle3a U X COSTMHEHUN

19 [IpakTuueckas padora Ne 2. "Pemienne sxcriepuMeHTaNbHbBIX
3a7a4 mo teMe «MeTtayuiel»"
Hewmerannel, ux nonoxxenue B [lepuoanueckoit cucreme

20 XUMUYeCKHX anemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

21 ®dusndecKkue CBONCTBAa HEMETAIIOB. AJUIOTPOIHSI HEMETAIIJIOB

(Ha mpuMepe KucopoJa, cepsbl, hocdopa u yriaepona)
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22 XUMHYECKUE CBOMCTBA TAJIOTC€HOB, CEPhl U UX COCMHEHUI 1

23 XuMHYEeCKue CBOMCTBA a30Ta, (hochopa U UX COCTUHCHHIN 1

24 XHUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUSA U UX COCIMHEHUN 1

25 [IprumeHeHne BaXKHEUILIMX HEMETAJUIOB U UX COCIMHEHUI 1
O0001eHne 1 cucreMaTu3anus 3HaHnil o reMe «Hemerayuisny.

26 Bprunciienus mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUN U 1
TEPMOXUMHUYECKHE PACUETHI

97 [IpakTrueckast padora Ne 3. «Pemienne 3KCriepuMeHTaAIbHBIX 1
3azna4 no teme "Hemeramibt"»

28 KoHTposbHas padota mo temam «Metaisi» U «HemeTamb 1

29 Heopranunueckue u opranndeckue KucioTel. Heopranuueckue u 1
OpraHHYeCKHUe OCHOBAHUS

30 AmMoTepHbIC HEOPraHUYECKHE U OPTAaHMYECKUE COCTUHEHHUS. 1
I'eHeTnueckas CBsA3b HEOPTaHUIECKMX U OPTAHUYCCKUX BEIISCTB

31 Ponb xumun B o6ecrieueHUN KOJIOTHIECKON, JHEPTETUYECKON U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIUIIUHBI

39 [TpencraBienus 06 00X HAYUYHBIX TPUHIIAIIAX 1
MIPOMBINIJICHHOTO TTOJTyYeHUs BaKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XWMHS U 310pPOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus, 11 xknace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxkmronepHoe obmiectBo «M3narenberBo «IIpocBermenue
Xumus, 10 xkmace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY;
Axunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.- Peann3arusi-
TpeboBanuii-OI'OC-ocHOBHOr0-00111er0-00pa3oBanus.- MeToauueckoe-ocooue-1is-

yuuress.pdf

HOPMATHBHOE [TPABOBOE OBECIIEUEHMUE ITPEITOJJABAHW A XUMHUU B
YCJIOBUAX BBEAEHMA ©T'OC OO0 U ©1'0C COO 2.1. ITPUKA3bBI
MUHITPOCBEIIEHNW A POCCUU Ob YTBEPXJAEHNN ®I'OC HA YPOBHE
OCHOBHOI'O OBILET'O ObPA30OBAHUA (5-9 xa.) — IIpuka3 Munnpocsemenust Poccuu ot
31.05.2021 r. Ne 287 «O6 yrBepxnenun ®I'OC ocHOBHOTO 00111ero 00pazoBanus». — [Ipukas
Munnpocsenienust Poccuu ot 18.07.2022 1. Ne 568 «O BHecenun usmenenuit B ®I'OC
OCHOBHOT'0 00111ero 00pa3oBaHus, YTBEPKACHHBINA pUKa30M MuHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 31 mas 2021 roga Ne 287». HA YPOBHE CPEJAHEI'O
OBLIEI'O OBPA3OBAHMUA (1011 xin.) — IIpuka3 Munnpocsemenust Poccun ot 12.08.2022 r.
Ne 732 «O BuHecenun n3meHnennii B @I'OC cpennero obuiero oopazoBaHus, yTBEPKASHHBINA
nprka3oM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mast 2012 roga
Ne 413». 2.2. ITIPUKA3BI MUHITPOCBEIIEHW A POCCUM Ob YTBEPXXJIEHW ®OII -
[Tpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 16.11.2022 r. Ne 993 «O6
yTBEpkKACHUU (pesiepalibHOM 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHuUsI»
https://edsoo.ru/Federalnaya_obrazovatelnaya_programma_osnovnogo_obschego_obrazo
vaniya.htm — Ilpuka3 MunuctepcTBa npocetieHus Poccuiickoii denepanuu ot 23.11.2022 r.
Ne 1014 «O6 yrBepxeHun (eaepanbHoi 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO 0OLIEro
oOpa3zoBaHus» (3apeructpuponan 22.12.2022 r. Ne 71763).
https://edsoo.ru/Federalnaya_obrazovatelnaya programma_srednego_obschego_obrazov
aniya.htm 2.3. IMCbMA MUHITPOCBEIIEHUA POCCHU 1. TTucemo MuHIpocBelieHus
Poccum ot 15.02.2022 1. Ne A3-113/03 «O HampaBIeHHH METOIUYECKUX PEKOMEH AN
(Bmecre ¢ «MHpOpMaLIMOHHO-METOIUYECKUM TUCHMOM O BBEICHUHU (heiepaTbHbIX
roCy/1apCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAUYAIBHOI'O OOLIET0 M OCHOBHOI'O OOLIETO
oOpa3zoBanus»). 2. [Tucemo Munnpocsemenust Poccun «O HanpaBiieHUN METOUYECKUX
pexomenpanuin» ot 13.01.2023 r. Ne 03-49. MeTonnueckue peKOMEHAAUH [0 CHCTEME OLIEHKH
JOCTH>KEHUS 00YJaroIMMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI ITPOrpaMM Ha4yaJIbHOTO
00111er0, OCHOBHOT'O 00IIIeTo U cpeHero obmiero oopasosanus. 3. [TuceMo MuHIIpocBeeHNs
Poccun «O Hanpaiennn naGopmamum» oT 16.01.2023 r. Ne 03-68. Mudopmarius o BBeIeHUN
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dbenepabHBIX OCHOBHBIX 00pa3oBaTeinbHbIX porpamm (GOOIN). 4. ITucemo MuHnpocBenieHus
Poccun «O nanpasnennu uapopmarmmn» ot 3.03.2023 r. Ne 03-327 (o Beenenun ®OOII). 5.
[Tucemo Munnpocsemenust Poccun «O Hanpasnenun uapopmarmm» ot 22.05.2023 1. Ne 03-
870 (B monosnenue Kk mucbmy oT 3.03.2023 1. Ne 03-327 (o BBegenuu ®@OOII). OTBeTs HA
TUIIMYHBIC BOIIPOCHI, BO3HUKAIOIINE HA PErHOHATILHOM, MYHHIIUIIATHHOM YPOBHSX M YPOBHE
obOpasoBarenbHON opranu3aiuu, o BBeaeaun ®OOIT.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

https://interneturok.ru/
https://my.1september.ru/
https://foxford.ru/teacher-dashboard
http://www.fipi.ru/

Oopa3zoBartesbHble UHTEpHET-pecypchl 0 XUMUM:

1. Ilopran pynnamenranpHOro xummueckoro oopasosanusi ChemNet. Xumuueckast
uHdopmanronHas cetb: Hayka, oopazoBanue, TexHonoruu http://www.chemnet.ru

2. Tazera «Xumus» U caiit s yuutesst «51 uay Ha ypok xumum» http://him.1september.ru
3. Opranuyeckas XUMHSL: JICKTPOHHBIN yUeOHUK [T CpeHei mkossl hitp://orgchem.ru/
4. OCHOBBI XMIMHUU: JICKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

5. OtkpsIThIH KOJuIemK: Xumus http://www.chemistry.ru

6. JlucTaHIIMOHHAST OJIMMITHA/IA [T0 XMMHUH: TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHbIN POCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

7. IuCcTaHIIMOHHBIE BPUCTHYCCKUE OJIMMITHAIBI 10 XUMUH
http://www.eidos.ru/olymp/chemistry

8. KouTpen — Xumus is1 Bcex: yueOHO-mHDOpManMoHHbIH caiiT http://kontren.narod.ru

9. Marepuansl kKaheapsl Gpuzndeckoil u koswton ol xumun KOxHoro denepanbHOro
yHuBepcuteta http://www.physchem.chimfak.rsu.ru

10. HanoMeTp: HaHOTEXHOJIOTHYecKoe coobiecTBo http://www.nanometer.ru

11. OnnaifH-cripaBOuHHMK XMMU4eckux 3nemeHToB WebElements http://webelements.narod.ru
12. TTomynsiprast GMOIMOTEKa XUMUYECKHX dlieMeHTOoB http://n-t.ru/ri/ps

13. Caiit Alhimikov.net: yueOHbIe U clIpaBOYHBIE MAaTEPUAIIBI [0 XUMUU
http://www.alhimikov.net

14. Caiir Chemworld.Narod.Ru -Mwup xumunu http://chemworld.narod.ru

15. Caiit «BupryanpHas XumMu4ieckas mkosay http://maratakm.narod.ru

16. XuMuK.py: caiit o xumun http://www.xumuk.ru

17. Xumundeckas ctpannuka SpocnaBckoro LleHTpa TenekoMMyHUKAIHA 1 HHPOPMAITHOHHBIX
cucteM B oOpa3oBanuu http://www.edu.yar.ru/russian/cources/chem

18. Xumuyeckuii noprain ChemPort.Ru http://www.chemport.ru

19. Xumnueckuii cepsep HimHelp.ru: yueGHbIe U cripaBouHbIE MaTepHaIb
http://www.himhelp.ru

20. Xumusi: Matepuansl « Bukumnenun» — cBOOOTHOM SHIMKIONICTUN
http://ru.wikipedia.org/wiki/Xumus

21. Xumus 1715 BceX: WIUTIOCTPUPOBAHHBIE MaTEpUabl IO 001eH, OpraHn4ecKon u
Heopranudeckor xumuu http://school-sector.relarn.ru/nsm

22. Xumus u xu3Hb — XX Bek: HayqHO-OMYJISIPHBIH sKypHan http://www.hij.ru

23. DnekTpoHHAas: OMOIMOTEKa y4eOHBIX MaTepraioB o XuMuK Ha noptane Chemnet
http://www.chem.msu.su/rus/elibrary

24. Dunuknoneaus «[Ipupona vayku»: Xumus http://elementy.ru/chemistry
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https://interneturok.ru/
https://my.1september.ru/
https://foxford.ru/teacher-dashboard
http://www.fipi.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://orgchem.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://www.nanometer.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www.alhimikov.net/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www.himhelp.ru/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://www.chem.msu.su/rus/elibrary
http://elementy.ru/chemistry
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