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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (hemepanbHOW 00pa30BaTENBHON MPOrpaMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO mpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHu3auusax Poccuiickoit @Pexnepauuu, peaau3yrOIINUX
OCHOBHbIE 00pa3oBaTelbHbIE NMPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouas mporpamma yuebHOro mpeamera «XUMHS» aanTHpOBaHa Ul OOydaroIIUXCs ¢
OTpaHMUYEHHBIMH BO3MO>KHOCTSIMHU 3/I0pOBbsl (HapylI€HUE ONMOPHO-ABUTATENIbHOIO ammnapara) ¢
Y4eTOM O0COOBIX 00pa30BaTeNbHBIX MOTPEOHOCTEH, HMX BO3MOXXKHOCTEH U OrpaHUYCHHH,
00yCIIOBJIEHHBIX ABUTATEIbHBIMU HAPYILICHUSMHU.

OcHOBY TOAXO0JOB K pa3pabOTKe NpOrpaMMbl IO XUMHH, K ONPEIEICHUI0 O0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CPEACTBAaMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOMKEHUS
OI'OC COO o B3aUMOOOYCIIOBJICHHOCTH ILeNeH, COJEep>KaHus, pe3yJbTaToB OOydYyeHHUS U
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMOe€ BBITYCKHUKaMU  00Ieo0pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOIIMM ATAllOM PEATHU3ALUU HAa COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIIEJIOCTHONH CHUCTEME XUMHUYECKOTO O0O0pa3oBaHUA. OTH I[EHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB NPHUPOJBl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYarOLIUMXCS HA YPOBHE CPEIHErO
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro npeamera «XUMHA», COJAEpKAHUE U MOCTPOCHUE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XUMUHU C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4YeHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPUAIBHOM >KU3HU OOIIECTBA, a TAKXKE € yUYETOM O0LIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
oOpa3oBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIaja B
(opMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MHUpe Kak O €AMHCTBE MPUPOJIbl U YeJIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTIMU IPUMEHEHUSL.

TecHo B3auMoOJEHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaKk HayKa cO3MJaTebHas, Kak Hayka
BBICOKUX TEXHOJIOTMH HaIlpaBlieHa Ha peLIeHHE ITI0OANbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CHIPHEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpPaHbI 3J0POBBSL.



B cootBercTBHM ¢ OOmIMMH LEISIMH M NPHHLUIAMH CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypoBEeHb H3Y4EHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBisroliMMu  1peaMeTa «XuMus» SBISAIOTCA 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «OO0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: cHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEH XMMHMM) U OpraHuyeckoil xumuu. GopMUpOBaHUE AHHOW CHCTEMbI 3HAHUMI
IIpY WM3Y4YEHUU HpeaMeTa 00ecleyuBaeT BO3MOXHOCTbh PACCMOTPEHUS BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB ¥ TEOPHI XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranndeckas XxuMmusi» U «O011ast 1 HeopraHudeckas
XUMHS» cHOpMHUpOBaHa B MPOTpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJX0Ja K M3Y4YEHHUIO
yueOHOro Mmarepuajia M 0O0YCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpEEeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeELIeCTBa
paccMaTpuBalOTCS HAa YPOBHE KJIACCHUECKON TEOPHH CTPOEHUSI OPraHMYEeCKHX COEeIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTABICHUNH O CTPOCHUM BEIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH aKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XUMUU IOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 00pa3oBaHUs MepBOHAuYaIbHbIE
MIPE/ICTaBICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOUN pEaKInu.

Ilon HOBBIM yrioM 3peHust B mpeamere «XuMuUs» 0a30BOr0 ypOBHS pPaccCMaTpUBAETCS
U3yYeHHBI Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUYECKU MaTepuan u
(aKTOJIOTMYECKUE CBEJICHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOy4aroIUMCs MPEJIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HaYeHHUE IEePUOJUYECKOro 3aKOHA C OOLIETEOPEeTHMUECKUMX M METOJ0JIOTMYECKUX IO3ULUMH,
riyoke MOHATh HCTOPUYECKOE H3MEHEHHE (DYHKLUMH 3TOro 3akoHa — OT oOoOmiaromen 1o
O0OBSCHSIONIEH U IPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHUN O BaKHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUYECKUX PEAKLHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTCKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HUMEIOLUMU
KyJbTYpPOJIOTHYECKUH M TNPUKIAJHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAaHMIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMH, PacKpbIBalOT €€ pojb B IIO3HABAaTEIbHOM U
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX NPUIIOKEHUNA XHUMMH, IOMOTAIOT BBIITYCKHHUKY
OPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMUHOCTHO 3HAYUMBIX MpoOJieMax, CBA3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUls MONOJHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEOBATENbCKUX 3ahad. B menoMm coxep:kanue
y4eOHOTo npeamera « XUMHs» JaHHOTO YPOBHS M3Y4€HHUS OPHEHTHPOBAHO Ha (popMupoBaHHE Y
oOyyJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX MIEH, TAKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHn4YecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBJIEHUHN IyTEM DKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMA MEXAy HOBBIMH (hakTaMH M TEOPETHUYECKUMHU MPEINOCHIIKAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM KOJOTMUYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, CBIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHH U MaTEpUAJIOB.



B numane pemeHus 3amad BOCHMTAHMS, Pa3BUTHA M COLMAIM3aLUU  OOY4aroIHUXCs
IPUHATBIE HPOTPAMMOM IO XUMHUHU MOJXOAbI K OIPEAEICHUIO COJEPKAaHUS M IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OPMHPOBAHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIOIIUX
0a30Boe 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEIICHUs Ipo0IeM, MOKUCKa, aHaIu3a U
o0pabotkn wuH(pOpMaANMK, HEOOXOAUMBIX JUIS TPUOOPETEHHs] OMbITa TNPAKTHYECKON U
HCCIIEI0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npemnoaaBaHusi XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TIpU  OIPENEICHUHU  COJEp)KaTeIbHOU
XapaKTepUCTUKHU 1ieJiell M3y4eHHs IpeJMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaIUIMOHHO Tpu3HaETCs (POpPMHUpPOBAHME OCHOB XHMHUYECKOM HayKHm KakK o0O0JacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUUYECKOW MIESITeIbHOCTH YeloBeKa M Kak OJHOIO U3
KOMIIOHEHTOB MHpPOBOW KylIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAX0d K
OTIPE/IENICHUIO 1IeJIel N3YUeHUs TpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHbIM.

CornacHO NaHHOM TOYKE 3pEHUs TJVIaBHBIMM LIEJIIMU WU3YYEHHUs NpeaMeTa «XUMHUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMHUYECKHX 3HAHMA KaK BaXKHEWUINEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTHHBI MHUpA, B OCHOBE KOTOPOM JiekaT KIIIOUEBbIE MOHATHUS,
(yH1aMEHTalIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAX MO3HAHMS BEIIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX Uil IPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMHUYECKUX SIBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB [EATENILHOCTH, CBA3aHHBIX C HaONIOJIEHUEM U
OOBSICHCHHMEM XHUMHUYECKOTO OKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpallleHus ¢ BEIeCTBAMHU.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe MO XUMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMHU
B cHCTeMe cpeaHero oomiero obOpaszoBanus. CeroiHss B NpENoJaBaHUU XUMHUHU B OoJblIeit
CTENeHU OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3allvy,
BIIQ/ICIOINIET0 HE HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTHUBHOTO TOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEANbHOMN >KM3HU JAJIS PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKUe IeNIU U 33]]a4H, KakK:

e amanTanus OOy4YaIOUIUXCA K YCIOBUSAM JWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMUpOBaHHME UHTEIUIEKTYaJIbHO PAa3BUTON JIMUHOCTH, TOTOBOW K caM0OO0Opa30BaHMUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATHUIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

e (opMupoBaHHE Yy OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIHUH),
MMEIOIUX YHUBEPCAIbHOE 3HAUEHUE JJIS PA3IMUYHBIX BUAOB JEATEIBHOCTH: PEIICHUS
npobseM, TOWCKA, aHaiuW3a M 00paboTKM uHGpOpMAIMM, HEOOXOAUMBIX IS
NpUOOPETEHUs OMbITa JEATEIBHOCTH, KOTOpAas 3aHUMAET BAa)KHOE MECTO B MO3HAHUU
XMMUH, a TaKXe JJsl OLEHKU C MO3UIMHA JKOJIOTHYECKOH Oe30MacHOCTH XapakTepa



BIIMSIHUS BEIIECTB M XMMHUYECKHUX IPOILIECCOB HA OPraHM3M 4YeJOBEKa U NPHPOJIHYIO
cpeay,
® Da3BUTHE I[IO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYalIbHBIX M  TBOPYECKUX
crocoOHOCTEH O0YyJaromUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IMPHOOpETaTh HOBBIE
3HAaHUS M0 XUMHH B COOTBETCTBUH C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BATh
COBpeMEHHbIE HMH()OPMAIIOHHBIE TEXHOJOTHH ISl TOMCKAa W aHalIW3a Y4eOHOH W
HAYYHO-TIOMYJISIPHOM WH(POPMALIUU XUMUYECKOTO COJICPIKAHMS,
e (dopMupoBaHHE M pa3BUTHE Yy OOYJAIOIIUXCS aACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAONIOATETbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXO/JMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHMHM W MPOBEACHUH XHUMHUYECKOTO
IKCTIEPUMEHTA;
e BOCHHTaHHE Yy OOYdYaIOMIMXCS YOSKIEHHOCTH B T'YMaHHCTHYECKON HaIpaBICHHOCTH
XUMHH, €€ BaXHOM pOJM B pEIIeHWH TIJI00aJbHBIX MPOOJIEM paluOHAIBLHOTO
MPHUPOJIOTIONIF30BAHNSA, TIOTIOJHEHUSI JHEPTreTHYECKHX PECYpCOB M COXpaHECHHUS
MPHUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHHS K
NpHUPOJIE W CBOEMY 3I0POBBIO, a TaKkKe NPHUOOPETEHUS OMNBITa HCIIOJIB30BAHUS
MOJTyYCHHBIX 3HAHWUW JUTSI IPUHSATHUS TPAMOTHBIX PEIICHUH B CHUTYAIHSX, CBS3aHHBIX C
XUMUYECKUMU SIBJICHUSMHU.
B ydeGHOM mmane cpemHero oOmiero oOpa3oBaHusl mMpeaMeT «XuMus» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MPeIMETHOM o0nacTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

OOmiee ynciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XHMHHU, HAa 0a30BOM YpPOBHE CPETHETO
obmero obpazoBaHusi, cocraBiser 68 vyacoB: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opranuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYECKUX COEIUMHEHUI (cucreMaruyeckas) W TpHUBHAJIbHbIE HAa3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHMYecKHUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakuMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPE/ICTaBUTENN aJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekuuu «HedTb» u «Yroaby, MoJenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM TMPOAYKTAa PEAaKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHUE CBOWMCTBA (PEAKIMU C aKTHMBHBIMH METAJIAaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMO/JICHCTBHE CO MIETOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHE, PU3NIECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJTacca KUCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKue U XUMUYECKUE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouosnoruueckas poiib. otocunres. pykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKclepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pPEaklUd MO HU3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IMIKHA). buonorumdeckoe 3HadeHUe
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIeprMEHTaIbHbIE METObl M3YYEHHsS BEUIECTB M UX IPEBpaIlCHUi: HAOIIOAEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KayYyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU IS OT/I€IbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (OSIKHU, YIIIeBObI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aToMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepmoanueckoil CHCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CII0KHBIX BEIIECTB
10 TpyNnam | rnepuojaM. 3HaueHHe NEPUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsIpHasl W TOJIApHAas, MOHHAs, MeTaljnueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bonopoanas cBs3s. BajaeHTHOCTD.
DnexTpooTpuLaTenbHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucnepcHbIX cucTtemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPbL. MaccoBas 10415
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Kiaccupukanus XUMUYECKMX pPEaKkIUil B HEOPraHMYeCKOW H
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecHe. MDakTOpbl, BIUAIOIIME HA COCTOSHHE XMMHUYECKOTO DPABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCHEpPUMEHTAIBHBIE METOJbI HM3yYeHHUs BEIIECTB M WX MPEBpAIICHUMN: JIEMOHCTpAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOpHBIX OMBITOB (pa3jioKeHHe MEepOKCHIa BOJOPOAAa B MPHUCYTCTBHM KaTalu3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHS aTOMOB. DHU3MYECKHE CBOWCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB MeTaysioB. OOuue
¢uznueckue cBoiictBa MeTaiwioB. CIUlaBbl METANIOB. DIEKTPOXUMHYECKUN Pl HATPSDKEHUH
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl oTy4YeHHst MeTauioB. [IpruMeHeHne METaIoOB B OBITY U TEXHHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIeliCcTBHE TUIPOKCHAA ATIOMUHMS C PAaCTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHBIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacy&Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHUS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaMETHBIX CBS3€H MpU HU3ydeHUH OO0IIel U HEOPraHUYEeCKONW XHMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4YHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN ypOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOPHBIE TOPOIbI, TOJIE3HBIE UCKOTIaeMbIE, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero oopa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.
B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:
® 0CO3HaHHE OOYYAIOIIMMUCS POCCUUCKON TPaKTaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEJIEIICHHUIO;

e HaJgM4Me MOTHUBAIMH K 00Y4EHHUIO;

e I[IeJICHANpABICHHOE pPAa3BUTUE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEN M HCTOPUYECKUX TPAIuIUil 0a30BOM HAYKU XUMUHU;

® TOTOBHOCTb M CIIOCOOHOCTH 00YYaroImuXcsl pyKOBOJCTBOBATHCS B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ yYCTAHOBKAaMH{,  MPHUCYIIMMHM  IIEJIOCTHOM  CUCTEME
XMUMHUYECKOTO 00pa3oBaHus;

® HaIMYME NMPABOCO3HAHUS KOJIOTMYECKON KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOMTH )KU3HEHHBIE TIAHBI.
JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro OOlIecTBa, HPUHATBIMH B OOIIECTBE HOPMAMU W HpaBUIaMU IOBEIEHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU 00Y4YarOLINXCSL.
JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTHUUECKOW JEsATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJI€ B YaCTH:
1) rpaxxIaHCKOro BOCIIMTAHUSA.
® OCO3HaHMs OOy4yaloOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M 0O0s3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U IIPAaBONOPSIKY;

® [PEJCTaBICHUS O COLMAIBHBIX HOpPMax U IMpaBHJIaX MEXJINYHOCTHBIX OTHOLICHUH B
KOJIJICKTHUBE;

® TOTOBHOCTH K COBMECTHOW TBOPYECKON JAEATEIILHOCTH MpPU CO3/IaHUM Y4eOHBIX
MIPOEKTOB, PEUICHUN Y4eOHBIX M TO3HABATEIbHBIX 33724, BBHIIOJIHEHUH XUMHYECKUX
9KCIEPUMEHTOB;
® CrocoOHOCTM MOHMMAaTh W NPUHMMATh MOTHBBI, HAMEPEHUs, JOTUKY U apryMEHThI
JPYruX OpU aHaJU3€e pa3IMyHbIX BUJOB y4eOHOM NeSATeNbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

® IIEHHOCTHOI'O OTHOILIEHUS K MCTOPUUYECKOMY M HAay4YHOMY HACJIEAUI0 OTE€YECTBEHHOM
XHMUH;



YBaKEHHsI K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHUSA TOrO, YTO JOCTHIXKEHMS HAyKM €CTb pEe3yJbTaT JUIMTEIbHBIX
HaOIIOIeHUH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TpYyAa
YYEHBIX U IPAKTUKOB;

MHTEpeca M IIO3HABATEIbHBIX MOTHBOB B IIOJIYYEHHH H IIOCIEIYIOIIEM AHAIINA3E
nHGOPMAIIUU O TIEPEIAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBEACHM,

CIIOCOOHOCTH OLCHMBATb CHUTyalluH, CBA3aHHBIC C XHUMHWYCCKHMU SABJIICHUAMHU, U
INpUHUMATb OCO3HAHHBIC PCHICHWA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 HICHHOCTH,

TOTOBHOCTH OILICHHMBAaTh CBOE IMOBEICHHUE M IOCTYIIKH CBOHX TOBapI/IHIeﬁ C HOSI/IHI/II\/'I
HPAaBCTBCHHBIX U MMPABOBBIX HOPM U OCO3HAHHC HOCJ'ICI[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbSI:

MMOHMMAaHMS [IEHHOCTEH 3/I0pOBOTO W 0O€30mMacHOro 0o0pasza >KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3MYECKOMY M ICUXUYECKOMY
3JI0POBBIO;

cOOJTIO/IEHUST TIPAaBIJI OE30TIACHOTO OOPAIIECHHS ¢ BEIIECTBAMH B OBITY, TIOBCEAHEBHOM
JKU3HU U B TPYIOBOU JI€ATEIBHOCTH;

IIOHUMAaHHUA LIOCHHOCTU HpaBI/I.]'I I/IH)II/IBI/I)IyaJ'IBHOFO U KOJUJICKTUBHOTO 6630HaCHOF0
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJICJCTBHIA Y HETIPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIS,
HapKOTHUKOB, KypeHUs1);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-HCCIICIOBATEILCKON JIeATEIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM TMPAKTHYSCKUX 3a7ad COIMAIbHOM
HaIPaBJICHHOCTH (B paMKaX CBOCTO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTHYCCKOMY M3YYCHHIO MPOodeccuii pa3IMdaHOTO poJia, B TOM YHUCIIE HA
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBKCHHUS K TPYY, JIOASIM TPYyJa M pe3yJibTaTaM TPYI0BOH JIeATSIBHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HWHIMBUAYAJILHOW TPACKTOPUH 0Opa30BaHUs,
Oyaymed npodeccud W peajau3anud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IOTPEOHOCTEH
0O0IIIeCTBA;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHMS:

9KOJIOTHYECKHU  IIeJIeCOO0pa3HOr0  OTHOUIEHHS K MpPUpOAe, KaK HCTOUYHHUKY
CYILECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHHUS  TJI00aJbHOTO  XapakTepa  AOKOJIOTHUECKHUX  MpOoOIeM,  BIMSHUA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIBHON CPEAbL;
OCO3HAHHS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKEHUN XUMHH JUIsL pEIICHUs
BOIIPOCOB PALMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOTO HETIPUATHUA JEUCTBUI, IPUHOCAILUX BpPe OKpYKaloLel MPUpPOIHOHN cpeae,
YMEHHUSI ~ TPOTHO3UPOBATh  HEOJArONMpUATHBIE  JKOJOTUYECKHE  TOCIEACTBUS
MpeANPUHIMAEMBIX JEHCTBUI U IPeIOTBPAIATh UX;



HaJIM4usl Pa3BUTOrO 3KOJOTUYECKOIO MBIIIJIEHUS, 3KOJOTUUYECKON KyJIbTYpPbI, ONbITA
NESITEIbHOCTH 3KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHMSI PYKOBOJICTBOBATHCS MMM B
[I03HABATEIbHON, KOMMYHMKAaTUBHOM M COLMAIbHOM IIPAKTUKE, CIHOCOOHOCTH H
YMEHUS aKTHBHO TPOTHUBOCTOSITh UICOJIOTHN XeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILIECTBEHHOW MTPaKTUKU;

MIOHUMAaHMs clelu(UKU XMMHUM KaK HayKH, OCO3HaHHs €€ poiu B (HOpMHUpPOBAHHUU
palMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LEJIOCTHOIO NPEACTaBIECHUS 00
OKPY)KaIOIllEM MHUpPE KaK O €JUHCTBE IPUPOJIbl U YEJOBEKA, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEHN U pPelIeHnu IpobieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;
yOEKIEHHOCTU B 0COOON 3HAUMMOCTH XMMHHU JIJIsl COBPEMEHHOM IUBWIM3ALMU: B €€
T'YMaHUCTUYECKOW HANpaBIeHHOCTH W Ba)XXHOM pPOJM B CO3/aHUU HOBOW 0azbl
MaTepUATbHON KYNbTYpPBbl, PELIEHUH TJI00aJbHBIX NPOOJIIEM YCTOMYMBOTO PpPa3BUTHS
YEJIOBEUECTBA —  CHIPHEBOM, HOHEPre€TUYECKOW, MHILEBOM M  3KOJOTMYECKOM
0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOECIEUEHUH YCIOBHM YCIEIHOTO TpyAa U
9KOJIOTMYECKH KOM(OPTHOM JKU3HH KaXKJOTO YJieHa 00IecTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH: TOHHUMAHUS CYIIHOCTH METOJOB IO3HAaHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydyaeMmble
3HAHMS JJISl aHaJIN3a U OOBSICHEHUS SIBICHUN OKPYKAIOLIEr0 MUpa U MPOUCXOSIINX B
HEM HM3MEHEHW, yMeHusl aenaTb OOOCHOBAHHbBIE 3aKJIIOUYEHUS HAa OCHOBE HAayYHBIX
(haKkTOB M UMEIOIIMXCS TaHHBIX C IIEJbIO MMOJIy4YeHUsI JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEbHO MCIIOJIb30BaTh XMMHMUYECKHWE 3HAHUS JUISl PEIIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIBCKON EATEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJyYEHUIO HOBBIX 3HAHUU [0 XMMHUU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSIM Tpylda B pa3IMYHBIX cdepax MNpodhecCHOHATBHOM
NEeSATENBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHLIe pe3yIbTaTbl OCBOCHUSA yqe6H0r0 mpeamMeTa «XuUMHS» Ha YPOBHE
Cp€aHero O6H.I€FO O6pa30BaHI/I$I BKJIFOYAIOT:

3HaYMMble U1 (HOPMUPOBAHUS MUPOBO33PEHUS 00YYAOLIMXCS MEKIUCLUUIUIMHAPHBIE
(MexxnpeqMeTHble) OOLIeHayyHble IOHATHUS, OTPaXKAloIIKME IEJIOCTHOCTh HAyYHOU
KapTUHBl MHUpPa U cleuu(puKy METOAOB IMO3HAHMSA, MCIOJb3YEMBIX B €CTECTBEHHBIX
Haykax (Marepus, BEIEeCTBO, SHEPTrus, SBJIEHUE, MpOolecc, CUcTeMa, HayuHBIH (axT,
MPUHLMUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIeJ0BaHHEe, HAOIIO/IEHUE,
U3MEpEeHne, SKCIEPUMEHT U JIpyTue);

YHUBEpcajJbHblE  y4deOHble  JeiicTBUs  (NO3HABaTENbHbIE, KOMMYHHKATHBHBIE,
peryasTuBHbIE), oOecnieunBaromue GopMUpoBaHue (QYHKIIMOHAIBLHONH TPAaMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00yYaromuxcs;



CIIOCOOHOCTh  OOYYAIOMIMXCS HUCIOJIb30BaTh OCBOCHHBIC  MEXIMCIUILIHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS U YHHBEpPCATbHBIC YICOHBIC JCHCTBYS B TIO3HABATEILHOM
U COLIMAIIBHOM ITPAKTHUKE.

MetanpeaMeTHbIe Pe3ylIbTaThl OTPAKAIOT OBJIAJICHHEC YHUBEPCATBHBIMH YYCOHBIMU
[M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JEHCTBUSAMMU.

OByaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:
1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYyaJHU3UPOBaTh NpoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEICIIATh IENH JISATSIIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUSI,
COOTHOCHTD PE3YJIbTATBI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCII0JIb30BAaTh IMpU OCBOCHUH 3HaHUHU HpI/IéMI)I JJOTHUYCCKOT'O MBIIIJIICHUA — BBIACIIATH
XapaKTCPHBIC IMPHU3HAKH HOHATHI H YCTaHaBJIMBaTb WX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIMEC MMOHATHA OJIA 00BACHEHUS OTACIBHBIX q)aKTOB u ﬂBHeHHﬁ;
BI)I6I/IpaTB OCHOBAaHUA W KPUTCpUH IJId KHaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XHUMHUYCCKHUX
peaKumii;

YCTaHABJIIMBATb NPUUINHHO-CICACTBEHHBIC CBA3H MCKIY N3YUaACMbBIMU ABJICHUAMMU,
CTpPOUTH JIOTMYECKUE pacCyKIeHUs (MHAYKTUBHBIE, JEAyKTHBHbBIE, IO AaHAJOTHUH),
BBIABJIATE 3aKOHOMCPHOCTH W IMPOTHBOPEUMA B PACCMATPUBACMBIX ABJICHUAX,
(hopMyIUpPOBAThH BBIBOJIBI U 3aKITIOUCHHS;

NPUMEHSITh B Tpollecce IMO3HAHMS, MHCIOJIb3yeMble B XUMHUU CHMBOJHYECKHE
(3HaKOBbIE) MOJENH, MPEOOpPa30BHIBATH MOJIENbHBIE NMPEACTABICHUS — XUMHUYECKHI
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas GpopMysia, ypaBHCHHUE XUMHYECKON PEaKIuu —
MpU pEUIeHUH Y4eOHBIX TIO3HABATENbHBIX W MPAKTUYECKUX 3a/ady, MPUMEHSTH
Ha3BaHHbIE MOJICJIbHBIE TNPEACTABICHUS AJIsl BBISBICHHSI XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIAJIETh OCHOBAMH METOJ0B HAyYHOI'O TTO3HAHUS BEILIECTB U XUMUUYECKUX PEAKIIHIA;
dbopmyaupoBaTh IENM W 3a/ladydl MCCIICIOBAHUS, HCIOJIB30BAaTh IIOCTABJIICHHBIC M
CaMOCTOSTENBHO CHOPMYITMPOBAHHBIC BOIIPOCH! B KA4eCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOIO IJIAHUPOBAHUS M MPOBEIEHUS YYEHUUYECKUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs HAOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OO0OOIICHUS H
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YJIbTATOB MCCIEIOBAHUS, COCTaBIATh
000CHOBaHHBIN OTUYET O MPOJCIIAaHHON padoTe;

MpHOOpPETaTh OMBIT YYEHUYECKOW HCCIeOBAaTeNbCKONM M MPOEKTHOM N1eATENbHOCTH,
MPOSIBIIATh CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETHbHOMY TOHMCKY METOJIOB
peLIeHUs NTPAKTUYECKHUX 3a7a4, IPUMEHEHHUIO PA3JIMUYHbIX METOJOB MTO3HAHUS.

3) pabora ¢ nngopmanmeii:

OpPUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I (HaquO'HOHYHHpHaH
JIUTEpaTypa XUMHUYICCKOTO COACPIKAHUS, CIIPABOYHBIC HOCO6I/I$I, peCypChl I/IHTepHCTa),
AHAJIIU3UPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUOOB U q)OpM MMpEACTaBJICHUSA, KDUTHUYCCKU
OLICHMBATh €€ JAOCTOBCPHOCTDb U HCIPOTUBOPCUUBOCTD;



(GbopMynHMpOBaTh 3ampoChl U MPUMEHSATHh PA3IMYHBIE METOJbI NMPHU TOUCKE M OTOOpE
nHpopMany, HeOOXOMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;
pUOOPETaTh OMBIT MCIOJIBF30BAHUS HH(DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI
U Pa3JIMYHBIX [IOUCKOBBIX CUCTEM,;

CaMOCTOSITEIbHO BBIOMpPATh ONTHMAJIbHYIO (OopMy TMpencTaBieHuss WHGOpPMAIUU
(cxemsl, rpaduku, IUArpaMMBbl, TAOJIHIIBI, PUCYHKH U JPYTHE);

WCTIOJb30BaTh HAYYHBIM S3bIK B KAueCTBE CPENCTBA NpU pPadOTE C XUMHUYECKOU
nHpOpMaNKe: MPUMEHATh MEeXIpeaAMETHbIE ((PU3NYecKne 1 MaTeMaTHYEeCKHE) 3HAKU
Y CUMBOJIBI, (hopMyIibl, a0OpeBHATYphl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATJISIAHOCTH.

OeBJaaaenue YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA e CTBUAMM:

3a/1aBaTh BOIPOCHI TIO CYIIECTBY OOCYXXJaeMOW TeMbl B XOJ€ AUajiora W/Wiu
JTUCKYCCHUH, BBICKA3bIBaTh UJCH, (GOPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C  TMpE3EHTAllMed  pe3yJbTaTOB  IO3HABATEIBHON  JIESITEILHOCTH,
MOJTYYCHHBIX CaMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHHUKAMH TPHU BBITOTHECHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON padOThl TO WCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaTn3aluu y9eOHOTo TpoeKTa U (POPMyIUpPOBATH BBIBOJBI IO
pe3ynbpTaTaM MPOBEIEHHBIX HWCCIIENOBAHUIN IyTEM COTJIACOBAHMS TO3HMIIMA B XOJE
00CcyX1eHHsI 1 0OMEHAa MHEHHSIMHU.

OBiageHHne YHMBePCAJIbHBIMH PeryJIITUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITEIIEHO TUTAHUPOBATh U OCYIIECTBISITH CBOIO TTO3HABATEIBHYIO JCSITEITHHOCTD,
ompenensss e€ I[eIW W 3aJa4d, KOHTPOJMPOBaTH M TO Mepe HEeO0OXOAMMOCTH
KOPPEKTHPOBATh IpEIIaracMblii alTOPUTM ACWCTBUI TPU BHIMOJHEHUH YYEOHBIX U
HCCIeA0BATEIbCKUX 3a/1a4, BEIOMpaTh Hanbosee 3pPeKTUBHBIN CITOCOO MX PEIICHHs C
y4ETOM TIOTYYEHHS] HOBBIX 3HAHHI O BEIIECTBAX U XUMHUYECKHX PEaAKIUIX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHallu3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe,[[MeTHLIe peE3YyJbTaThl OCBOCHUA KypCa ((OpFaHI/I‘leCKaH XUMHUsD» OTpaXKaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUM O XMMUYECKOH COCTaBIIAIOLICH €CTeCTBEHHO-
HAay4yHOM KapTHHbBl MHpA, pOJM XUMHUM B IIO3HAHUU SBICHUM IPUPOIBI, B
(GOpMHUPOBAaHMM  MBIIUIEHUS M KYJIbTYphl JMYHOCTH, €€ (yHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOJIUMOMN JUIs peIIeHUs MPAKTUYECKUX 3aJad U IKOJOTMUYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO U MPUPOJIHON Cpesie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArarolIue
MNOHATUS (XMMHUYECKUH SJIEMEHT, aTOM, JJIEKTpPOHHas 000JI0YKa aTroMa, MOJIEKyJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKasl CBs3b, CTPYKTYpHas (opmyia
(pa3BépHyTass M COKpami€HHas), MOJIb, MOJIIpPHAs Macca, MOJSIPHBIH O00BEM,
YIJIepOaHBIN CKeneT, (YHKUMOHAJIbHAs Tpynmna, paguKkall, H30MEepHs, H30MephI,
TOMOJIOTUYECKUM PpsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCJIOPOX M a30TCOACpIKalue



COEIMHEHUS, MOHOMEp, IIOJIUMEP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHMSI OpraHMYeckux BemecTB A. M.
BytiepoBa, 3ak0OH COXpaHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHM
S3bIK  XUMHUHM; MHPOBO33PEHUYECKME 3HAHUS, JIEKAlIUE B OCHOBE IIOHUMaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHYECKHE CBEICHHUS O
CBOMCTBaX, COCTaBe, I[IOJIyYeHUHM U OE30MaCHOM HCIIOJIb30BAHUU BAKHEWUIINX
OpraHMYECKUX BEILECTB B OBITY U IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA;
COPMHUPOBAHHOCTh ~ YMEHHH  BBIABIATH  XapakTepHbIE  TNPU3HAKK  TOHATHH,
yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IIOHSTHUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPALLEHUI OPraHUUYEeCKUX COECIMHEHMI;
cOpPMUPOBAHHOCTh ~ YMEHHMHM  MCNOJb30BaTh XUMHUYECKYI0  CHMBOJUKY  JUIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaii€HHOI) dopMyn
OpraHMYECKUX BEIIECTB M ypaBHEHUI XMMHUYECKUX pEakUUd, U3rOTaBIUBaTh MOJEIN
MOJIEKYJI ~OpraHMYECKHX BEIIeCTB s WUIIOCTPallMM HX XMMHYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHMS;

chOpMUPOBAHHOCTh ~ YMEHMH  yCTaHaBIMBaTh  MPUHAAJICKHOCTh  HM3YYEHHBIX
OpraHMYECKUX BEIIECTB 0 X COCTABY U CTPOEHUIO K OMPEeIEHHOMY KilacCy/TpyIie
cOoeMHEHUN  (YrJieBOJOpOJAbI, KHCIOpOJA U  a30TCOAEp)Kalllue  COEAUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEUHEHMsI), JaBaTb UM Ha3BaHUS IO CHCTEMaTHYeCKOU
nomernkinarype (IUPAC), a taxke NpUBOAWTH TPUBHAIBHBIC HA3BAHUS OTICITHHBIX
OpraHMYECKUX BEUIECTB (ITHJIEH, NMPOIMMIIEH, AaleTHJIEH, STHJICHIIUKOJb, TJIULEPHH,
¢denoin, dopmanpaerus, ameragbAeTH, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTA,
OJICMHOBasl KUCJIOTa, CTeapuHOBas KHUCJOTa, TIIIOKO3a, (QpyKTO3a, Kpaxmal,
LIEJUTION03a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEAENATh BUIbl XMMHUYECKOW CBS3M B OPraHUYECKHX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPHUH CTPOCHUSI OPraHUYEeCKUX
BemecTB A. M. BytnepoBa ansi oObsICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PUIUYECKHE U
XMUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENCH pa3InYHbIX KJIIACCOB OPraHUYECKUX
BEIECTB (MeTaH, 3TaH, ITUJICH, IPONUJICH, alleTWieH, OyTaaueH-1,3, metunoyraaueH-
1,3, O6eH307, METaHOJ, 3TAaHOJ, STUJICHIJIMKOIb, TIMIEPUH, (EHON, aleTaabIeru,
MypaBbUHAsg U YKCYCHasi KHUCJOTHI, TJIOKO3a, Kpaxmal, LEeJUII0NI03a, aMUHOYKCYCHas
KHCIIOTA), WIUIIOCTPUPOBATh T'E€HETHUECKYIO CBSI3b MEXKIY HHUMH YPaBHEHUSIMH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;
c(OpPMUPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh MCTOUYHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTte, mpHPOIHBIA Ta3, Yroib), CHOCOOBI HX NEpepadOTKH M MPaKTHUECKOE
IIpUMEHEHHE IPOAYKTOB MepepadoTKH;

Cc(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS N0 XUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA HMCXOJHOIO BEUIECTBA WM TNPOJYKTAa peakiuu IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX BELIECTB WM
MPOIYKTOB PEAKIIMH);

c(OPMHUPOBAHHOCTh YMEHMH BJIAJETh CHUCTEMOW 3HAHMHA 00 OCHOBHBIX MeETOJax
HAy4YHOTO IO3HAHUS, UCIIOJIb3YEMBIX B XMMHUH IIPU U3YYEHHUH BELIECTB U XUMUYECKUX
ABIIeHUH (HaONII0eHNe, U3MEpPEHHEe, SKCIEPUMEHT, MOJEIUPOBAHME), UCIOJIb30BaTh



CHUCTEMHbIE XUMHUYECKUE 3HAHUS I MPUHITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUIa MOJH30BAHUS XHMHUECKON MOCYI0N
1 1ab0paTOpHBIM OOOPYZAOBAaHUEM, a TAKXKE IMpaBHUia OOpAIICHHs C BEUIECTBAMHU B
COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBITIOJHATH XUMHUYECKUN IKCIEPHUMEHT
(mpeBpallieHrsi OpPraHWYecKUX BEHIECTB NPHU HArpEeBaHUU, IOJYYCHHE STUJICHA U
U3Y4YEHHE €ro CBOWCTB, KAUECTBEHHbIE PEAKIIUU OPraHUYECKUX BEILECTB, ACHATypalus
OENIKOB IPU HarpeBaHHUM, LIBETHbIE pEaKUUU OEJIKOB) B COOTBETCTBUHU C IMPAaBUIAMHU
TEXHUKH 0€30MacHOCTHM IMpH oOpallleHHH ¢ BellecTBaMU M JabopaTOpPHBIM
000py/IOBaHUEM, NPEJCTABIATH PE3yabTaTbl XMMHYECKOIO SKCIEPUMEHTa B (opme
3aMMCH YPAaBHEHHI COOTBETCTBYIOIMIUX PeaKIHil U (hOPMYIUPOBATH BHIBOJABI HA OCHOBE
3TUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMHYECKYIO WH(OpMaIHio,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBoil nHGopmanuu, uTepHeT u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUU COOMIOATh IMpaBMJIa HKOJIOTUYECKH 1IE€JIecO00pa3HOTo
MOBEACHUS B OBITY U TPYJAOBOH I€ATEIHHOCTH B IIENIIX COXPAHEHUS! CBOETO 370POBbSI U
OKpY)Karollel MPUPOTHOM Cpelbl, OCO3HABaTh OIMACHOCTh BO3/ICHCTBUSA Ha KUBbIC
OpraHU3Mbl ONPENCIEHHBIX OpPraHUYECKHUX BEILECTB, MOHMMas CMBICI IOKa3aTels
[TJIK, mosicHsATh HAa TIpUMEpPax CIIOCOOBI YMEHBIIIEHUS U MPEOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI 00yJaromMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHUE IPUMEHSITh
3HaHMUS 00 OCHOBHBIX JOCTYMHBIX METOJAX II03HAHUS BEUIECTB U XHMHUYECKUX
SIBIICHUIA;

JUIA CHENbIX M CIa0OBUAAIIUX OOYYaIOIIUXCS: yYMEHHE HCIOJIb30BaTh pelibe(pHO-
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmys.

11 KJIACC
[IpenmetHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas W HeopraHMyecKas XUMMsD

OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTaBIISIONIEH E€CTECTBEHHO-
HAay4yHOM KapTHHBI MHpPa, pOJM XUMHUM B TIO3HAHUU SBICHUM TPUPOJBL, B
GbOopMHUpPOBAaHMM  MBIIUICHUS U KYJAbTYPbl JUYHOCTH, €€ (YHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOTUMOM MMl pelIeHHs] MPAaKTHUYECKUX 3a1ad M HSKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cpeie;

BJIaJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJIArarolIue
MOHATHS (XMMHYECKHH DJIEMEHT, aToM, HM30TOM, S-, P-, d- 3JeKTpOHHBIE OpOHTAIH
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHMs, XMMHUYECKass CBS3b (KOBaJEHTHas,
WOHHAs, MeTaJTM4ecKas, BOJOPOJHAs), KpHCTAJUIMYECKash  pemeTKa, THUIIbI
XUMUYECKUX PEAKIUN, PacTBOP, ANEKTPOIUTHI, HEINEKTPOJIUTHI, dIEKTPOIUTHUECKAS
JUCCOIMAIMsA, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh XWMHUYECKOM pEaKluH,
XMMHYECKOE pABHOBECHE); TEOPUM H 3aKOHBI (TEOpUS  OIJICKTPOIUTUUYECKOM
quccolanuu, nepuoanueckuit 3akon /. M. MenzaeneeBa, 3aK0OH COXpaHEHHUS MacChl



BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS] SHEPTUH MPU XUMHUUYECKHX PEAKIHUAX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallre B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHHM,
(akToNOrMYeCKHe CBEACHHUS O CBOWCTBAaX, COCTaBe, NOMYyYCHHUH U 0O€30MacHOM
WCIIOJb30BAHUM BAXKHEHIIMX HEOPTaHMYECKHX BEIIECTB B OBITY M MPaKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA;

cOPMHUPOBAHHOCTh ~ YMCHHM  BBISBIISATh  XapaKTEPHBIE  TPU3HAKH  MOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE TMOHATUS TPHU
OTIMCAaHUU HEOPTaHWYECKUX BEIIECTB U MX MPEBPAICHUM;

cOPMHUPOBAHHOCTh ~ YMCHHM  HCIIOJB30BaTh XUMHUYCCKYH)  CHMBOJUKY  JUIS
cocTaBjeHuss  (QOopMysn  BEMIECTB U YpPaBHEHUM  XMMHUYECKHX  pEaKIIui,
cucrematnueckyto HomeHknatypy (IUPAC) um TpuBHanbHBIE Ha3BaHUS OTICIBHBIX
HEOPraHMYECKHX BEIIECTB (yrapHbIi ra3, YyriIeKUCIbIA ra3, aMMuaK, TaméHas u3BeCTh,
Herani€Hasi U3BECTh, MIUThEBASI COJIA, ITUPUT U JAPYTHE);

chOpMUPOBAaHHOCTh YMEHHH ONPENEsATh BAJICHTHOCTb U CTENEHb OKHCIICHHS
XUMHUYECKUX JIEMEHTOB B COCIMHEHUAX PA3TMYHOTO COCTaBa, BUJl XUMHUYECKOU CBSI3U
(koBasieHTHAsl, WOHHAsA, METAUIMYECKasi, BOJOPOJHAs) B COCAUHEHHUAX, THI
KPUCTAJUTMYECKON PEmETKA KOHKPETHOTO BemIecTBa (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAITMYECKas), XapaKTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCAUHCHUM;

chOopMUPOBAHHOCTh YMEHHUH YCTaHABIWBATh MPUHAICKHOCTh HEOPTraHUYECKUX
BEIECTB TI0 MX COCTaBy K OIpeneia€HHOMY KIAcCy/Tpylnmne COeAUHEHUN (TMpocThie
BEIIECTBA — METAJUIbl U HEMETaJlIbl, OKCHJbI, OCHOBAHHS, KUCIOTHI, aM(OTEepHBIE
TUAPOKCHIBI, COJIN);

c(hOopMUPOBAaHHOCTh YMEHHMI pacCKphIBaTh CMBICI Mepuoaudeckoro 3akona J[. .
MenzeneeBa U JI€MOHCTPUPOBATH €r0 CHUCTEMATU3HMPYIOUIYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BATh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 5JIeMeHTOB 1—4 mnepuonoB Ilepuomnyeckoil CUCTEMBI XUMHUYECKHUX
anementoB JI. M. MenneneeBa, HCHOJb3ysS TMOHITUS «S-, P-, O-3JI€KTpOHHBIE
opOUTaANIN», «IHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XUMHYECKHUX OJIIEMEHTOB U HUX COEIMHEHUH [0 NepuojaM M rpynnam
Ilepuoanueckoit cuctemMbl xuMu4eckux 3meMeHToB J[. 1. Menneneesa;
chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE
CBOWMCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMUYHBIX  KIACCOB, IOJATBEPKIATh
CYILLIECTBOBAaHUE TEHETHMYECKOW CBSI3M MEXJYy HEOPraHMYECKUMHU BEIIECTBAMHU C
MIOMOIIIBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMHUECKUE PEAKITUH TI0 Pa3IHUYHBIM
MpHU3HAKaM (YUCIYy U COCTaBYy pearupyrolinX BEIIeCTB, TeII0BOMY dPHEKTY peakiini,
W3MEHEHHUIO CTEMEeHeW OKUCICHHS JIIEMEHTOB, OOpPaTUMOCTH PEaKIHH, Y4aCTHIO
KaTajan3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABISITH YPAaBHEHHS PEAKIMI pPa3NIUYHBIX THUIIOB,
MIOJIHBIE ¥ COKpAlIEHHBbIC YPAaBHEHHUS PeaKlMii HOHHOTO OOMEHa, YUUThIBas YCIOBUS,
MIPU KOTOPBIX 3TU PEAKLUUU UIYT JO KOHIIA;



c(OPMHUPOBAHHOCTh YMEHHU MPOBOIUTH PEAKIUH, MOATBEPIKIAIONINE KAaueCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYILLIHOCTh OKHCIIMUTEBHO -
BOCCTaHOBHUTEJIBHBIX PEAKIIUH TOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca dTHUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCIMOCTH CKOPOCTH XUMHUYECKOW peaKiiuu
OT Ppa3TUYHBIX (PAKTOPOB; XapakTep CMEIICHUS XUMHUYCCKOTO pPABHOBECHS B
3aBMCHUMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHI XapaKTePHU30BaTh XUMUYCCKHE IPOIIECCHI, JICKAIINE B
OCHOBE TPOMBIIUICHHOTO TMOJY4€HUSI CEPHOM KHUCIOThI, aMMHaka, a TaKkKe
chOpMUPOBAHHOCTh  MpEACTaBICHUH 00 OOmMMX HAYYHBIX TMPUHIUIAX H
AKOJIOTUYECKHUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOopMUPOBAaHHOCTh YMEHHMI TPOBOJUTH BBIUUCICHUS C HUCIOJIB30BAHUEM TOHSTHS
«MaccoBasi JI0Jsi BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHWU Ta30B TIPHU
XUMUYECKUX PEaKIUAX, MacChl BellecTBa WM O00BEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0bEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, TEIUIOBOTO 3(deKTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIFOIaTh TTPaBUJIa MOJIH30BAHMS XUMHUYECKOH MOCYI0#
u 1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)Ke IpaBWjIa OOpAIEHUS C BEIMIECTBAMHU B
COOTBETCTBUU C MHCTPYKLUUSAMH IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKHX
OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT
(paznokeHue mepoKcHIa BOJOPOAA B TPUCYTCTBUU KaTajau3aTopa, OIpeleieHHe
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO WHJMKATOPA, BIIHMSHHUE
pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMHYECKON peakluu, peakluu HOHHOro oOMeHa,
KaueCTBEHHbIE peakUuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KaTHOH
aMMOHHUS, pEIIEHUE OJKCIEPUMEHTAJIbHBIX 3a7ady 1o TeMaM «MeTtamwie»y
«Hemeramnel») B COOTBETCTBUHU C IIPABUIIAMU TEXHUKH 0€30MACHOCTHU MPH 0OpaIlieHUH
C BellecTBaMH M Ja0OpaTOpHBIM O0OpYyIOBaHHEM, MPEACTABIATh PE3YAbTaThl
XMUMHUYECKOTO SKCIIEpUMeHTa B (opMe 3alKcy yPaBHEHUN COOTBETCTBYIOIINX PEaKIIMii
1 (OpMyIUpPOBATh BHIBOJBI HA OCHOBE STUX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUHN KPUTUYECKH aHAIU3UPOBATh XUMUUYECKYIO HH(POPMALIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBA MacCOBOM KOMMYHUKaluu, HTEepHET
H IPYTHX);

chOpMUPOBAHHOCTh YMEHUN COONIONATh MpaBWJIa SKOJOTHYECKH IeIeco00pa3HOro
MOBEACHUS B OBITY M TPYAOBOH IEATEIHHOCTH B IIENISAX COXPAHEHUS CBOETO 370POBbS U
OKpY)Karollel MPUPOJHOM Cpenbl, OCO3HABAaTh OIIACHOCTH BO3JCHCTBUS Ha IKUBBIC
OpraHU3Mbl ONPEEIEHHBIX BEIIECTB, NOHMMAas cMmbich nokazatens [IJIK, noscuare Ha
MpuUMepax CrnocoObl YMEHBIICHHUS] U MPEAOTBpAIICHUs UX BPEIHOTO BO3JEHCTBHUS HA
OPraHu3M 4YeJIOBEKA;

TUT O0yYaroIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSMH 37I0POBbSI: YMEHUE IPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEHIECTB MU XUMHYECKHX
SIBJICHU;



e JUIg ClenblX U CIa0OBUAAIIMX OOYJaroOUIMXCs: YMEHHE HCIIOJIb30BAaTh pesIbe(HO-
TOUYeUHYI0 cucteMy o6o3nauenuit JI. bpaits g 3anucu xumudeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe (L (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypChl
padoThI padoTsbI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipeamer opraHn4ecKoi XUMHH. bubnuoreka nudposoro
11 Teopus cTpoeHHsI OpraHu4eCKUX 3 00pa30BaTEIILHOTO KOHTEHTA.
coequnenuii A. M. Byrieposa https://lesson.edu.ru/
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
bubnuoreka nudposoro
[IpenenbHbIE YTI€BOAOPOAB —
2.1 2 00pa3oBaTEIHPHOIO KOHTCHTA.
AJIKaHbI
https://lesson.edu.ru/
bubnuoTeka nudposoro
00pa30BaTEILHOTO KOHTEHTA.
Heltpe e b HbIe YIIeBOIOpOIb: https://lesson.edu.ru/
2.2 P yr PO 6 0,5 (20 Mun) | IHTepakTUBHBIC MPAKTUYCCKUE H
QJIKeHBI, AJIKA/IMEHBI, AJTKIHBI
n1abopaTopHbIC PaOOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoreka nudposoro
2.3 ApoMaTndecKkue yrieBoaoposl 2 unp

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/

https://lesson.edu.ru/
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[IpuponHbIE HCTOUHHUKHU
YIJIEBOJOPOJOB U UX IepepaboTka

1 (40 mun)

bubnuoreka udpoBoro
00pa3oBaTEeIHLHOIO KOHTEHTA.
https://lesson.edu.ru/

Hroro no pazneny

13

Pa3znen 3. Kucinopoaconep:xaiue opranu4eckue coenHeHHsI

bubnuoteka nudpororo

3.1 CrnupTtsl. DeHon 3 00pa30BaTEILHOTO KOHTEHTA.
https://lesson.edu.ru/
bubnuoteka nudpororo
00pa3oBaTeIHPHOTO KOHTEHTA.

39 Aunpaeruapl. KapooHOBBIE . 0.5 (20 in) https://lesson.edu.ru/

KACIOTHL. CIIOKHBIE YPHUPBI HHTepakTHBHBIE TPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoTeka nudpororo

3.3 VYrieBo b 3 1 (40 mun) 00pa3oBaTEIHPHOIO KOHTCHTA.
https://lesson.edu.ru/

Hroro mo pazgeny 13

Pa3znea 4. A3oTrconep:kanue oprannyeckue coeJuHeHus

4.1

AMuHBl. AMUHOKHACIIOTHL. benku

bubnuoreka nudposoro
00pa30BaTeIbHOTO KOHTCHTA.
https://lesson.edu.ru/
WuTepakTuBHBIC TPAKTUYECKUE U
nabopaTopHbIe pabOTBHI.
https://content.edsoo.ru/lab/subject/5/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/

Hroro no pazneny

Paspnen 5. BoicokoMoJIeKY/IsIpHbIE COIMHEHHU

bubnmoreka nudpoBoro

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 00pa30BaTEIILHOTO KOHTEHTA.
https://lesson.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10
. 34 2 (80 mun) 2 (40 muH)

[TPOTPAMME



https://lesson.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Konrtpoiasbubie | IlpakTHyeckue

TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U bubnuoteka nudpororo

11 [lepuoauueckas cucrema 3 00pa30BaTEIILHOTO KOHTEHTA.
XUMHYeCKuX 3aementoB J1. U. https://lesson.edu.ru/
MenneneeBa
bubnuoteka nudpororo

CrpoeHue BelecTna.

12 Mioroo6pasie BelecTs 4 00pa3oBaTEIHPHOTO KOHTEHTA.
https://lesson.edu.ru/
bubnuoteka nudpororo
00pa3oBaTeIHPHOTO KOHTEHTA.

1.3 XHUMUUECKUE PEAKIIMU 6 0,5 (20 mun) 0,5 (20 mun) https:/lesson.edu.iw/
HuTepakTuBHBIE TPAKTUYECKUE U
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/

Utoro no pazneny 13

Paznen 2. Heoprannyeckasi XuMusi
bubnmoreka nudpoBoro
00pa30BaTENbHOTO KOHTEHTA.

2.1 Mertanmisl 6 0,5 (20 mun) | https://lesson.edu.ru/

WHTepakTUBHBIE TPAKTUUECKUE U
nabopaTopHbIe pabOTHI.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/

https://content.edsoo.ru/lab/subject/5/

bubnmoreka udpoBoro
00pa3oBaTeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

2.2 Hemeranmsl 9 1 (40 mun) 0,5 (20 mun)
HHTepakTUBHBIE IPAKTUYECKUE U
nabopaTopHbie pabOTHI.
https://content.edsoo.ru/lab/subject/5/
bubnuoteka nudpororo
CBs13b HEOPraHUYECKUX U
2.3 O emee 2 00pa3oBaTENIHLHOTO KOHTEHTA.
IT'aHUYCCKHUX B TB
p - https://lesson.edu.ru/
Hroro no pazneny 17
Pazgea 3. Xumus v :KU3Hb
bubnuoTeka nudpoBoro
3.1 XUMHUS ¥ )KU3HB 4 00pa3oBaTeIHPHOTO KOHTEHTA.
https://lesson.edu.ru/
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 (60 MmuH) 3 (60 mun)

I[TPOTPAMME



https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KoaunuecTBO 4acoB

Ne [ara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTejbHBbIE PeCypChl
padoThI padoTsbI
[Ipeamer oprannveckoin bubnuoreka nudposoro
1 XUMHH, €€ BO3HUKHOBCHHE, 1 00pa3oBaTENIHLHOTO KOHTEHTA.
pa3BUTHE U 3HAUCHHE https://lesson.edu.ru/
Teopust crpoeHust
p p . bubnuoteka nudposoro
OpPraHWYECKUX COCTMHCHUN
2 A ME . 1 00pa3oBaTeIHPHOTO KOHTEHTA.
. M. byrneposa, eé
YLIEPORS, https://lesson.edu.ru/
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o
Kiaccudukanuu
OPraHUYECKHUX BEIIECTB. bubnuoreka nudpororo
3 Howmenknarypa 1 00pa3oBaTEIHPHOTO KOHTEHTA.
(cucTemarnyeckas) https://lesson.edu.ru/
TPUBHUAJIbHbIC HA3BAaHUS
OpraHUYECKUX BEILEeCTB
bubnuoreka nudpoBoro
AJIKaHBI: COCTaB U CTPOCHUE, Pp
4 . 1 00pa3oBaTEeIPHOTO KOHTCHTA.
TOMOJIOTHUECKUU Psifl
P https://lesson.edu.ru/
Mertan u 3TaH — bubnuoreka nudpoBoro
5 MPOCTEHIIINE MTPEICTAaBUTENH 1 00pa30BaTENLHOTO KOHTEHTA.
aITKaHOB https://lesson.edu.ru/
5 AJKEHBI: COCTaB U CTPOCHUE, 1 bubnuoreka nudpoBoro

CBOICTBA

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

https://lesson.edu.ru/

OTUJEH U IPOIUIIEH —

bubnuoreka udpoBoro

7 MIPOCTEHIIINE TTPEICTABUTEIIN 00pa30BaTEIILHOTO KOHTEHTA.
AJIKCHOB https://lesson.edu.ru/
bubnmoreka nudpoBoro
00pa3oBaTENIHLHOIO KOHTEHTA.
IpakTuyeckas padora Ne https://lesson.edu.ru/
8 1. «Ilomyuenue >THUICHA U 0,5 (20 mun) NHTEepakTUBHBIE TPAKTUYECKHUE U
M3y4YEHUE €ro CBOMCTBY nabopaTopHbIe pabOTHI.
https://content.edsoo.ru/lab/subject/5/
Anxammnensl. byranuen-1,3 u
T ’ bubnuoTeka nudposoro
MeTuioyraauen-1,3.
9 00pa30BaTENEHOTO KOHTEHTA.
[TosydeHre CHHTETUYECKOTO
https://lesson.edu.ru/
KaydyKa U pe3UHbI
AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, bubnuoteka nudpororo
10 TOMOJIOTHYECKHH PSII. 00pa3oBaTEeIbHOTO KOHTCHTA.
AIeTHIIEH — TPOCTEHIINI https://lesson.edu.ru/
MIpe/ICTaBUTENb aJIKHHOB
bubnuoTeka nudposoro
Boruncnenus o ypaBHEHUIO
11 . 00pa3oBaTEeIPHOTO KOHTCHTA.
XUMHYECKON pPeaKIiu
P https://lesson.edu.ru/
bubnuoreka nudpoBoro
ApeHbl: 6EH3011 ¥ TOTYOIL. Pp
12 00pa3oBaTEeIPHOTO KOHTCHTA.
TOKCUYHOCTH apeHOB
https://lesson.edu.ru/
I'enetnueckas cBs3b bubnuoreka nudpoBoro
13 yTIEBOIOPOIOB, 00pa30BaTENIbHOTO KOHTEHTA.

MMpHUHAJICKAIIUX K

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

pa3IMYHBIM KJlaccam

[IpupoaHbIE HCTOYHUKHU
YTJIEBOJOPOIOB: MPUPOIHBII

bubnmoreka nudpoBoro

14 ra3 u noIyTHble HePTIHbIE 00pa30BaTEIILHOTO KOHTEHTA.
rasbl, He()Th ¥ MPOIYKTHI €& https://lesson.edu.ru/
nepepadboTKu
[IpupoHbIE HCTOYHUKHU
YIJIEBOJIOPOJIOB: IIPUPOIHBIN bubnuoreka nudposoro

15 ra3 u NomnyTHble HePTIHbIE 00pa30BaTEILHOTO KOHTEHTA.
rasbl, He()Th ¥ MPOJAYKTHI €€ https://lesson.edu.ru/
nepepadoTKu

bubnuoTeka nudpororo
KonTtpoJubHnas padora no
16 v 1 (40 mun) 00pa3oBaTEeIHPHOTO KOHTEHTA.
azneny «YTIeBOIOPOIbI»
P Y P https://lesson.edu.ru/
[IpenenbHbIe OHOATOMHBIE bubnuoteka nudpororo

17 CIIUPTHI: METAHOJ M 3TAHOJ. 00pa3oBaTEIHPHOTO KOHTCHTA.

Bogoposanas cBsi3b https://lesson.edu.ru/
bubnuoTeka nudposoro
MHoroaToMHBbIE CITUPTHI:

18 00pa3oBaTEIPHOIO KOHTCHTA.

STUJICHTJIUKOJIb U TIULEPUH
https://lesson.edu.ru/
@DeHOoJI: CTPOCHHE MOJIEKYJIBI, bubnuoreka nudpoBoro

19 (br3UYEeCKre U XUMHUYECKUE 00pa3oBaTEeIPHOIO KOHTCHTA.

CBOMCTBA, TPUMEHCHHE https://lesson.edu.ru/
bubnuoreka nudpoBoro
Anbnerunsl: popMaibaerua Pp

20 A 00pa30BaTENILHOTO KOHTEHTA.

U aleTanbJeru. AleToH
https://lesson.edu.ru/
21 OAHOOCHOBHEIE TpeiebHBIC bubnuoreka nudpoBoro

Kap6OHOBLIC KHUCJIOTBI:

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

MYpPaBbUHAs U YKCYCHas

https://lesson.edu.ru/

IIpakTnueckas padora Ne

bubnuoreka udpoBoro
00pa3oBaTEeNILHOIO KOHTEHTA.
https://lesson.edu.ru/

22 2. «CBolicTBa pacTBOpa 0,5(20 mun) WHTepakTUBHBIE IPAKTUYECKUE U
YKCYCHOM KHCIIOTBI» nabopaTopHbie pabOTHI.
https://content.edsoo.ru/lab/subject/5/
CreapuHOBast U 0JIEMHOBAs bubnuoreka nudposoro
23 KHCJIOTBI, KaK MPeICTaBUTENN 00pa30BaTENILHOTO KOHTEHTA.
BBICIIMX KaPOOHOBBIX KHCIIOT https://lesson.edu.ru/
MpbIa KaK COJM BBICIINX bubnuoTeka nudpororo
24 KapOOHOBBIX KUCIIOT, UX 00pa30BaTEILHOTO KOHTEHTA.
MoloIIee AeiicTBIE https://lesson.edu.ru/
CrnoxHble 3(hUpBI KaKk
Pup bubnuoTeka nudposoro
MIPOU3BO/IHbIE KAPOOHOBBIX
25 00pa3oBaTEIHPHOTO KOHTEHTA.
KHUCTOT. ['MIpOIN3 CII0KHBIX
https://lesson.edu.ru/
a¢upoB
Kupsl: runponms, bubnuoreka nudposoro
26 MpUMEHEeHHEe, OHOJIornYecKas 00pa30BaTEIILHOTO KOHTEHTA.
POJIb JKUPOB https://lesson.edu.ru/
YrneBompl: cOCTaB,
Kiaccuukanus. bubnuoTeka nudpoBoro
27 Bakneiime npeacraBuTeny: 00pa30BaTEIbHOTO KOHTEHTA.
TIII0K03a, GpyKTO3a, https://lesson.edu.ru/
caxapo3sa
bubnuoreka nudpoBoro
Kpaxman u 1enrono3a kak
28 00pa3oBaTeIbHOr0 KOHTEHTA.

MPUPOAHBIC ITOJIUMCPBI

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

KonTpoabHas padora 1o
P P bubnmoreka udpoBoro
azjen
29 pK Y 1 1 (40 mun) 00pa30BaTEIILHOTO KOHTEHTA.
«Kucmopoaconepxaniue
P P https://lesson.edu.ru/
OpPraHHYECKUE COCTUHEHIS
bubnuoteka uudpororo
AMUHBI: METHJIAMUH U Pp
30 1 00pa30BaTEIbHOTO KOHTEHTA.
AHWJIHH
https://lesson.edu.ru/
bubnuoteka nudposoro
AMUHOKHUCIOTHI KaK
00pa3oBaTENIHLHOTO KOHTEHTA.
am(poTepHbIe OpraHUYECKHe
https://lesson.edu.ru/
31 COEMHEHNS, X 1
WHTepakTHBHBIC IPAKTHYECKUE U
OMOJIOTUYECKOE 3HAUCHHUE.
nmabopaTopHbIe PabOTHI.
ITenTuaer .
https://content.edsoo.ru/lab/subject/5/
benku xak nmpupogHbIC bubnuoreka nudpororo
32 BBICOKOMOJICKYJISIPHBIE 1 00pa3oBaTEIHPHOTO KOHTEHTA.
COCTMHEHHS https://lesson.edu.ru/
OcCHOBHBIE IOHATHUS XUMHUH bubnuoTeka nudpororo
33 BBICOKOMOJICKYJISIPHBIX 1 00pa3oBaTeIbHOIO KOHTCHTA.
COCIIMHCHUI https://lesson.edu.ru/
OcHOBHBIE METO/IbI CHHTE3a
bubnuoreka nudposoro
BBICOKOMOJIEKYJISIPHBIX
34 B 1 00pa3oBaTEIPHOIO KOHTCHTA.
coenunenuil. [Imactmaccsl,
https://lesson.edu.ru/
Kay4yKHd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB
- 34 2 (80 muu) 2 (40 mun)

I10 ITPOT'PAMME



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KVIACC

KoaudecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LU poBbIe
n/n Tewa ypoxa Bcero Konrpoabupie  Hpakrireckue HU3y4eHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI
XUMHUYECKUH DIIEMEHT. ATOM. bubnuoteka nudpororo
1 DneKTpoHHas KOHPUTyparus 1 00pa30BaTEIILHOTO KOHTEHTA.
aTOMOB https://lesson.edu.ru/
[Tepuoanueckuii 3aKOH 1 bubnuoteka nudpororo
[epnonnveckas cucrema 00pa30BaTEILHOTO KOHTEHTA.
) XUMHYeCKuX 3aementoB J1. U. 1 https://lesson.edu.ru/
MeHnneneeBa, UX CBSA3b C
COBPEMEHHOU Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH M3MECHEHUS bubnuoTeka nudposoro
CBOMCTB XUMUYECKUX 00pa30BaTEILHOTO KOHTEHTA.
3JIEMEHTOB Y UX COCAUHEHUMN https://lesson.edu.ru/
0 TpyIIaM M Mepuoiam.
3 3HaYCHHE MTEPUOTUIECKOTO 1
3aKOHA U CUCTEMBbI
XUMHUYECKUX dj1emMenToB .M.
MenzeneeBa B pa3BUTHH
HayKH
CrtpoeHue BemiecTa. bubnuoreka nudpoBoro
XuMuyeckas CBsi3b, €€ BUJIbI; 00pa30BaTEIbHOTO KOHTEHTA.
4 MeXaHU3MbI 00pa30BaHUs 1 https://lesson.edu.ru/
KOBaJICHTHOM CBSI3H.
Bopoponnas cBs3b
5 BanentHocTs. 1 bubnuoreka udpoBoro



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHUS.
BemecTBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

00pa3oBaTEeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

[TonaTHe 0 AUCTIEPCHBIX
cucreMax. MctuaHsle n

bubnmoreka nudpoBoro
00pa3oBaTeIbHOIO KOHTEHTA.
https://lesson.edu.ru/

6 KOJUTIOUJTHBIE PACTBOPEI.
MaccoBast 1013 BEIICCTBA B WHTepakTHBHBIE TPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
pacTtBope .
https://content.edsoo.ru/lab/subject/5/
Knaccudukanus n bubnuoreka nudposoro
HOMEHKJIaTypa 00pa30BaTeILHOTO KOHTEHTA.
7 HEOPraHUIeCKUX https://lesson.edu.ru/
coequHenui. I eneTuueckas
CBSI3b HEOPraHUYECKHUX
BEIIECTB, PA3JIUNYHBIX KJIACCOB
Knaccudukanus xuMmuaecknx bubnuoTeka nudpororo
peakuuii B HEOPraHu4uecKou u 00pa30BaTEILHOTO KOHTEHTA.
OpraHU4eCcKON XMMHH. 3aKOH https://lesson.edu.ru/
8 COXPAaHEHHUS MacChl BEILIECTB;
3aKOH COXpaHEeHHUS U
MIpEeBPALIEHUS SHEPTUU TTPH
XUMHYECKUX PEaKIIHIX
CKOpoCTb peakIui. bubnuoreka nudpoBoro
9 OO0paTumbie peaxIuu. 00pa30BaTEIbHOTO KOHTEHTA.
XUMHYECKOE PAaBHOBECHE https://lesson.edu.ru/
IIpakTHyeckas padora Ne 1. NHTepakTUBHBIE TPAKTUYECKUE U
10 «BnusiHHEE pa3nuuHBIX 0,5 (20 mun) nabopaTopHbIe pabOTBHI.

(hakTOpOB Ha CKOPOCTH

https://content.edsoo.ru/lab/subject/5/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/

XUMHUUYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAs
nuccormanud. Ilonsrue o
BOJIOPOAHOM MoKa3atese (pH)

bubnmoreka nudpoBoro
00pa3oBaTEeNIHLHOIO KOHTEHTA.
https://lesson.edu.ru/

11 pacTBopa. Peakunyu HOHHOTO

oBMena. Tuaponis HuTepakTUBHBIC IPAKTHYECKUE U
nabopaTopHbIe PabOTHI.
opramecki 1 https://content.edsoo.ru/lab/subject/5/
HEOPraHWYECKUX BEIIECTB
bubnuoteka nudpororo

OxucIUTeNHHO- 00pa30BaTEILHOTO KOHTEHTA.

12 BOCCTAHOBHTEJIbHBIC PEAKIIUH. https://lesson.edu.ru/
[TonsiTre 06 anexTponnse HHuTepakTHBHBIC IPAKTHYECKUE U
pacIiaBoB U pacTBOPOB coJieit nabopaTtopHbie paboThI.

https://content.edsoo.ru/lab/subject/5/

KonTtpoabsHas padora 1o bubnuoTeka nudposoro

13 paszneny «Teopernueckue 0.5 (20 mun) 00pa3oBaTEIHPHOTO KOHTEHTA.
OCHOBBI XHMUI» https://lesson.edu.ru/
Mertaiibl, uX MOJIOKEHUE B bubnuoreka nudposoro
[lepuoauueckoii cucreme 00pa30BaTEIILHOTO KOHTEHTA.
XMUMHYECKUX 3eMeHTOB [1. 1. https://lesson.edu.ru/

14 MeneneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O0miue
(uznueckue cBocTBa
METaJJIOB
CrinaBel METaJIOB. bubnuoreka nudpoBoro

15 DNEKTPOXUMHUECKUN PsifT 00pa30BaTENLHOTO KOHTEHTA.
HaNpsHKeHUH METauIoB https://lesson.edu.ru/

16 XHUMHUYECKUE CBOMCTBA bubnuoreka nudpoBoro

BaKHEMIIINX METAJIOB

06pa30BaTeJ'IBHOI‘O KOHTCHTA.



https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

(HaTpuii, KA, KAJIBLIHA,
MarHuii, aJroMUHUI) U UX
COCMHEHU N

https://lesson.edu.ru/

XUMHYECKHE CBOUCTBA

bubnmroreka nudpoBoro
00pa3oBaTEeNIHLHOIO KOHTEHTA.
https://lesson.edu.ru/

17 Xpoma, MEJU U UX
s WuTepakTUBHBIC IPAKTHYECKUE U
COCTMHEHUI
nabopaTopHbIe PabOTHI.
https://content.edsoo.ru/lab/subject/5/
XHUMHUYECKHE CBONCTBA bubnuoteka nudpororo
18 [IMHKA, JKeJle3a H UX 00pa3oBaTEIHPHOTO KOHTEHTA.
COCIIMHEHNI https://lesson.edu.ru/
IIpakTuyeckas padora Ne 2.
" P P bubanoreka nudposoro
Pemrenne
19 0,5(20 mun) 00pa3oBaTEIHPHOTO KOHTECHTA.
SKCIEPUMEHTAJIBHBIX 3a7a4
" https://lesson.edu.ru/
o Teme «Metaib»
Hewmeransl, ux moyioxxeHue B bubnuoTeka nudpororo
[lepuoauueckoii cucreme 00pa30BaTEILHOTO KOHTEHTA.
20 XMUMHYECKUX 31eMeHTOB [I. 1. https://lesson.edu.ru/
MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB
du3nyecKue cBOCTBa bubnuoreka nudpoBoro
HEMETAIJIOB. AJIOTPOIIUS 00pa30BaTEIbHOTO KOHTEHTA.
21 HEMETAJUIOB (Ha IPUMEPE https://lesson.edu.ru/
KHCIIOpoa, cepsl, hochopa u
yriepoja)
XHUMHUYECKUE CBOMCTBA bubnuoreka nudpoBoro
22 TaJIOTeHOB, CepPhl U UX 00pa30BaTENIbHOTO KOHTEHTA.

COEIMHEHUN

https://lesson.edu.ru/



https://lesson.edu.ru/
https://lesson.edu.ru/
https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

HHTepakTUBHBIE IPAKTUYECKUE U
naboparopHbie padOTHI.
https://content.edsoo.ru/lab/subject/5/

XnMHYecKre CBOMCTBA a30Ta,

bubnmroreka nudpoBoro

23 docd . 00pa30BaTEIILHOTO KOHTEHTA.
ocdopa 1 UX COSAMHCHUN
p https://lesson.edu.ru/
XUMHUYECKUE CBOMCTBA bubnuoteka nudposoro
24 yriaepoja, KpeMHUS U X 00pa30BaTEIILHOTO KOHTEHTA.
COCIMHEHNI https://lesson.edu.ru/
. bubnuoteka nudposoro
[IpuMeHeHne BaxxHENIINX
25 . 00pa30BaTEIILHOTO KOHTEHTA.
HEMETAJJIOB ¥ UX COCIMHCHUN
https://lesson.edu.ru/
O60061enue u bubnuoreka nudposoro
crcTeMaTH3aIus 3HAHUH 110 00pa30BaTeILHOTO KOHTCHTA.
26 Teme «Hemerammbi». https://lesson.edu.ru/
Berauciienus o ypaBHEHUsIM
XUMHUUYECKUX PEaKIUi 1
TEPMOXUMHUYECKUE PACUETHI
IIpakTHyeckasi padora Ne 3. bubnuoTeka nudposoro
«Penrenne 00pa30BaTEILHOTO KOHTCHTA.
27 0,5(20 wu) P
OKCIIEPUMEHTAIBHBIX 33724 https://lesson.edu.ru/
no teme "Hemeramis"»
KontpoabsHas padora 1o bubnuoreka nudposoro
28 TeMaM «MeTaib u 1 (40 mun) 00pa3oBaTEeIPHOTO KOHTCHTA.
«Hemerammsi» https://lesson.edu.ru/
Heopranunueckue u
p bubnuoreka nudpoBoro
OpraHNYeCcKHe KUCIOTHI.
29 00pa3oBaTeIbHOr0 KOHTEHTA.

HeopraHquCKHe n
OpraHn4Y€CKUC OCHOBAHUA

https://lesson.edu.ru/



https://content.edsoo.ru/lab/subject/5/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

AmdorepHbie
HEOpPraHUYeCKue u
OpraHu4ecKue COCAMHEHHS.

bubnuoreka udpoBoro
00pa3oBaTeNIbHOIO KOHTEHTA.
https://lesson.edu.ru/

30 1
I'enernueckas cBsA3b
HEOPraHUYECKHUX U
OpPraHMYECKUX BEIIECTB
Ponps xumuu B obecrieueHuun bubnuoteka nudposoro
IKOJIOTHYECKOH, 00pa30BaTEIILHOTO KOHTEHTA.
31 SHEPreTUYECKON U MUIIEBOM 1 https://lesson.edu.ru/
0€30MacCHOCTH, pa3BUTUU
MEUITHHBI
[IpencraBnenus: 06 oOmMX bubnuoteka nudposoro
39 HAyYHBIX TPUHIIATIAX 1 00pa30BaTEIILHOTO KOHTEHTA.
MIPOMBIIIICHHOTO TTOTYYCHHS https://lesson.edu.ru/
Ba)KHEHIINX BEIIECTB
bubnuoTeka nudposoro
33 Hexonex B Mipe BellecTs 1 00pa3oBaTEIHPHOTO KOHTEHTA.
Matepraion https://lesson.edu.ru/
bubnuoTeka nudposoro
34 XUMHS U 3J0pPOBbE YECIIOBEKA 1 00pa3oBaTeIbHOIO KOHTCHTA.
https://lesson.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34 2 (60 vu) 3 (60 mum)
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OBEPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JJIS1 YYEHUKA

1. Xumus. 10 kmacc: yue0. ans obmeoopasosar. opranuzanuii / O. C. I'abpuenss, U.
I'. Octpoymos, C. A. CnaakoB. Xumust. 10 kinacc. ba3zoBslil ypoBeHb. YueOHUK. — M.:
[Ipocsemenue;

2. O. C. T'abpuensin, C. A. CnagkoB. Xumus. 10 kmace. ba3oBelii ypoBeHs. Pabouas
TETpaJib;

3. Xumus. 11 xmace: yae0. aiis obmeoOpaszoBat. opranuzanuit / O. C. ['abpuensu, U.
I'. Octpoymos, C. A. CnaaxoB. Xumusl. 11 knacc. ba3zoBsiif ypoBeHb. YueOHUK. — M.:
[Ipocenienue;

4. O. C. I'abpuensH, C. A. CnaakoB. Xumus. 11 knacc. ba3osslit ypoBens. Pabouas
TETPab.

METOINYECKHUE MATEPHAJIBI IJISA YYUTEJIA

1. Xumus, 10 xknace/ I'abpuensta O.C., Octpoymos N.T'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenpcTBO «IIpocBemieHne;

2. Xwummsa, 11 xmace/ Tabpuensa O.C., OctpoymoB W.I'., Cmamko C.A.,
AxnmronepHoe obmectBo «M3narenscTBo «IIpocBemnienuey;

3. O. C. Tabpuensu u ap. Xumus. 10-11 kmacc. ba3oBeiii ypoBeHb. Metoaudeckoe
nocooue;

4. Tabpuensn, M. B. Tpurybwak. Xwumms. 10-11 xmacc. ba3oBbiii  ypoBeHb.
MIPOBEPOYHBIE U KOHTPOJIbHBIE PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. https://lesson.edu.ru/catalog. bubinoTeka 1EUppPOBOro 00pa30BaTEILHOIO KOHTCHTA.

2. https://content.edsoo.ru/lab/subject/5/.  MHTtepakTuBHBIE  NpaKTHYECKHE U
nabopaTtopHbie padOTHI.

3.https://uchebnik.mos.ru/main. MockoBckasi 31eKTpoHHas MIKoJia (OMOIHMOTEKA).
JIabopaTopHbIC U TIPAKTUYECKUE PAOOTHI, TPEHAXKEPHI, TECTHI.

4. http://www.alhimik.ru IIpencraBiens! cinenyromme pyOpuKn: COBETHl aOUTYPHEHTY,
YUUTENI0 XUMHHU, CHPABOYHUK (O4eHb OoJibIIas Moa0OpKa TaONMIl W CHpPaBOYHBIX
MaTepuaioB), Becénas XHMHs, HOBOCTH, OJHMMIIMAJIbI, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPHYECKHUX CBEICHHN)
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5. http://www.hij.ru/ Kypran «XumMusi U IKU3HB» TOHSITHO M 3aHHUMATEIBHO

paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOTUT B HAYKe U B MHUPE, B KOTOPOM
MBI JKUBEM.

6. http://chemistry-chemists.com/index.html DnexTponHbIi KypHanm «XUMHUKA |
XUMHsD. B JKypHame MpeacTaBICHO MHOXECTBO OIBITOB IO XHUMHH, COJICPKHUTCS

MHOTO  3aHHUMAaTeIbHOM  MHQpOpMaluM,  [O3BOJSIOUICH  yBJI€Yb  YYEHUKOB
JKCIIEPUMEHTAIILHOM YacThIO MIpEAMETA.

7. http://c-books.narod.ru JIutepaTypa o Xxumumu.

8. http://1september.ru/. XXypuan «IlepBoe ceHTSIOps» Ui yuuTenedl U HE TOJbKO. B

HEM TMpeACTaBIEHO OOJIbIIOE KOJMYECTBO pabOT yYYEHUKOB, B TOM 4YHUCIE H
HCCIIEIOBATENIbCKOIO XapakTepa.

9. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii HMIKOJBHBIA MOpPTal CO
CCBUIKAMU Ha 00pa30BaTENIbHbBIE CANUTHI 110 XUMHH.

10. www.periodictable.ru CoopHuUK cTaTeit 0 XUMUYECKUX DIICMEHTAX,

WUTIOCTPUPOBAHHBIN AKCIEPUMEHTAMMU.
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IIpunosxenne 1

Cucrema OICHKH OﬁpaSOBaTeJILHLIX JOCTHKEHUI 110 npeamMery «XUMHUSA»

OcHoBHBIE (POPMBI TEKYIIETO KOHTPOJIS: YCTHBIN OMPOC, TECTOBBIE (POPMBI KOHTPOJIS IO TEMaM C
aBTOMAaTU3UPOBAHHBIM  OLIEHUBAHUEM, IIMCBbMEHHBIH KOHTPOJb B (OpMEe IPOBEACHUS
KOHTPOJIBHBIX pa0OT U MPaKTUYECKUX padoT.

Pabowas mporpamma mo xumum i 10 ximacca (0a30BbI  YpOBEHB) MpeoyCMaTpPHBAET
IIPOBEJIEHUE 2 KOHTPOJIbHBIX padOT M 2 MPaKTHYECKUX padoT mpu oObeme U3ydeHUs] Xumuu |
4ac B HEJIEINIO.

IlepeyeHb KOHTPOJIBHBIX PadOT

1. «kKonTposbHas paboTa 1o Teme «YTJIeBO0POIbIN.

2. KontponpHas pabdorta no reme «Kucinopoacoaepkaiine OpraHuuecKue CoOeTMHEHUS.
Ilepeuens mpakTH4Yeckux pador

[Ipaktuueckas padota Nel «IlosrydeHue sTuIeHa U U3YYEHHE €TO CBOMCTB»
[IpakTrueckas pabora No2 «CBoicTBa pacTBOpa yKCYCHOM KUCIOTHI»

PaGouass mporpamma mno xumuu g 11 kmacca (6a30BbIi  ypOBEHB) IpeaycMaTpUBaeT
IIPOBEICHUE 2 KOHTPOJIbHBIX Pa0OT M 3 MpakTHUECKUX padoT mpu oObeMe M3ydeHus xumuu 1
4ac B HEZIENIO.

IlepeyeHb KOHTPOJILHBIX PadOT

1.KonTpoasHas padota 1mo TeMe «TeopeTnueckne OCHOBBI XUMHHY;
2.KonTpoawsHas pabota 1o temam «Metamibs» 1 «Hemeramisi».
Ilepeyenb mMpakTHYECKUX padoOT

[Ipaktuueckass pabora Nel «BnusHue pa3nuuHbIXx (GAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaxkum»

[pakTuueckas padota No2 «PerieHne skcrepuMeHTaIbHBIX 3a1a4 o TeMe «MeTamibi»"
[pakTuaeckas padota Ne3 «PerieHre sKkcriepuMeHTaIbHBIX 331a4 1o TeMe "HemeTanmbi»

Kpurtepun u HOpMbI OLIEHKHM 3HAHUI U YMEHUI1 00y4aloluXcs 3a YCTHbIN OTBeT.
OtmeTka «5»:
- OTBET MOJIHBIN U NPABUJIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPHIL;

- MaTcpuall U3JIOKCH B onpeﬂeneHHoﬁ JIOTUYECKOM MoCJICA0BATCIIbHOCTHU, JIMTCPATYPHBIM
SA3BIKOM;

- OTBET CaMOCTOATEIILHBIN.
OtrMmerka «4»:

- OTBET IOJIHBIN U HpaBI/IJ'IBHHﬁ Ha CHOBAHWH H3YUYCHHBIX TeopHﬁ;



- MaTC¢puall U3JI0KCH B OHpeﬂeﬂeHHOf/'I JIOTUYECKOM MOCJICAOBATCIIBHOCTH, IIPHU 3TOM JOIYHICHLI
ABC-TPU HECYILICCTBCHHBIC OIJ_II/I6KI/I, HCITPABJICHHBIC T10 Tpe6OBaHI/IIO YUHUTCIIA.

OtrMmeTrka «3»:

- OTBET IMOJIHBIM, HO TIPH 3TOM JONYIICHA CYIICCTBCHHAs ONIMOKA WJIM OTBET HEIIOJHBIN,
HECBS3HBIMN.

OtrMmeTrka «2»:

- TpU OTBETe OOHAPY)KEHO HENOHMMAaHHWE YYalIMMCS OCHOBHOTO COJEpKaHUS Y4eOHOTO
MaTepuasa WiK JOMYIIeHbl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YYaIHIiCs HE MOKET UCIIPaBUTh
IIPY HABOJAIIMUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

KpuTepuu 1 HOpMBI OLIEHKH 3HAHUH ¥ YMEHUIT 00yUAIOUINXCsl 32 MPAKTHYECKHE
padoThbl.

Or1reHKa CTaBUTCS Ha OCHOBAaHUH HAOJIIOICHUS YJAIIMMHUCS U TUICBMEHHOTO OTYEeTa 3a padoTy.
OtMmeTka «5»:
- pa60Ta BBIITOJIHECHA ITOJIHOCTHIO U HpaBI/IJ'H)HO, CACJIaHbI HpaBI/IJ'II)HI)Ie Ha6J'IIO}IeHI/I$[ u BBIBO)II)I;

- BHUPTYaJbHBIH SKCHEPUMEHT OCYNICCTBJICH MO IUIAHY C YYETOM TEXHHKH O€30MacHOCTH H
paBuJl pabOTHI C BEIIECTBAMHU M 00OPYI0BAHHEM;

OtMmeTrka «4»:

- paboTa BBHITIOTHEHA MPABHIIBHO, CICIaHbl IPABHIbHBIC HAOMIOACHUS U BBIBOJBI, HO TPH 3TOM
BUPTYaJIbHBIA OSKCIIEPUMEHT MPOBEACH HE IOJHOCTHIO WM JOMYIICHB HECYIIeCTBEHHbBIE
omuOKH B paboTe C BelIeCTBaMU U 000PYyI0BaHUEM.

OtMmeTrka «3»:

- pa60Ta BBIIIOJIHCHA IIPaBUJIIBHO HEC MCHEC 4YE€M HAIIOJOBHHY WM OOIYIICHA CYHICCTBCHHAsA
omnOKa B X04€ OKCIICpUMCHTA B 06"b${CHCHI/II/I, B O(bOpMHCHHH pa6OTBI, B CO6J'II-O,I[€HI/II/I IIpaBUjI
TEXHUKHU 0€30I1aCHOCTH Ha pa60Te C BCIICCTBAMH U O60py,HOBaHI/ICM, KOTOpas UCIpaBIsICTCs I10
Tpe6OBaHI/IIO YUYHUTCIIA.

OtMmeTrKka «2»:

- JIOMyIIEeHHI ABe (1 0oJiee) CyIECTBEHHBIE OMIMOKU B XOJIE: IKCIIEPUMEHTa, B OOBSICHEHHH, B
opopmienun paboThl, B COONIOJEHWH TpaBWJI TEXHUKH O€3 OmacHOCTH Tpu paboTe c
BEIIECTBAMU M O0OPYIOBaHHMEM, KOTOpBIC YyYaIIWiCS HE MOXKET HCHPAaBUTh Jaxe I0
TpeOOBaHUIO YUUTEIIS;

- paboTa He BBINIOJHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMEHMSL.
OneHnka yMeHHH peliaTh pacyeTHbIE 3212491

Otmerka «5»:



- B JIOTHYECKOM PACCY)KJICHMHM M PCIICHHU HEeT OIIMOOK, 3ajJaya pelieHa paiuoHaIbHBIM
CI1oco0oM.

OrMmeTka «4»:

- B JIOTUYCCKOM pPaACCYXXACHHU U PCIICHHWUN HCT CYIICCTBCHHBIX OIHI/I6OK, HO 3aJada pCuIiCHa
HEpallOHAJIbHBIM CHOCO60M, WK JOIMYHICHO HC Ooitee JABYX HCCYHICCTBCHHBIX OIINOOK.

OtrMmeTrka «3»:

- B JIOTHYCCKOM PpaCCYXXACHHHN HCT CYIICCTBCHHBIX OHII/I6OK, HO JOoIIymi€Ha CyHICCTBCHHAA
omuOKa B MATEMAaTHUYECKUX pacucTax.

OTrMmeTka «2»:
- IMCHOTCHA CYHIGCTBCHHBIC OIHI/I6KI/I B JIOTUYCCKOM paCCY)KI[eHI/II/I U B peHIeHI/II/I;
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.

Kpurtepuu u HOpMBbI OLIEHKH 3HAHUH ¥ YMeHHUIl 00y4Yalouuxcs 3a
CaMOCTOSITE/IbHbIE MUCbMEHHbIE H KOHTPOJIbHbIE PAa0OTHI.

OtmMmetka «5».

- OTBET MOJHBIN U MPABUILHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.
OtmMmeTka «4».

- OTBET HETOJIHBIN WIIM JOMYIICHO He 00JIee IBYX HECYIICCTBCHHBIX ONIHOOK.
OtmMmeTka «3».

- pa60Ta BBIIIOJIHCEHA HE MCHEC Y€M HAIIOJIOBHHY, AOIYIHICHA OJHA CYILICCTBCHHAA omunoOKa u
IIpH 5TOM IABC-TPH HECYIICCTBCHHEIC.

Ot1MmeTrKa «2»:

- paboTa BBINIOJHEHA MEHBIIE YEM HATOJOBUHY WU COJCPKUT HECKOJIBKO CYIICCTBEHHBIX
OIINOOK;

- pa60Ta HC BBIIIOJIHCHA.

[lpn oueHKe BBHINOJIHEHHS TMUCHMEHHOM KOHTPOJBHOW pabOThl HEOOXOIMMO YUYUTHIBATh
TpeOOBaHUs eTMHOTO OporpahuuecKoro pexKruma.



