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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo XMMUM Ha YpOBHE CpeAHEro odmiero oopazoBanus pazpadorana Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®@enepaunn», TpeOoBaHUN K pe3yibTaTaM OCBOSHHs (eaepalbHOW 00pa3oBaTeIbHOH MPOrpaMMbl CPEIHEro OO0IIero
obpaszoBanust (POII COO), mpeacraBineHHsix B DenmepanbHOM rocyaapcTBeHHOM oOpa3oBareiabHoM cranmapte COO, ¢ yuérom Konnenmmm
npenoAaBaHus yueOHOro npeamera « Xumus» B 00pazoBaTesbHbIX opranuzanusax Poccuiickoit denepaiuu, peann3yomux OCHOBHbIE 00pa30BaTebHbIE
IPOrpaMMbl, U OCHOBHBIX MoyiokeHU «CtTparerun pa3Butusi BocnurtaHusi B Poccuiickoit ®@enepanuu Ha nepuof ao 2025 roxa» (Pacnopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3paboTKe MPOrpaMMBbI [0 XUMHH, K ONPEAETICHUIO 00IIel cTpaTerud o0y4eHus, BOCOIUTAHUS U Pa3BUTHUS, 00yUarOIINXCs
cpeactBamu ydeOHoro mpenmera «Xumwmsi» s 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIM KoHLeNTyanbHble mojioxeHus ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIeJIeH, COAepKaHMs, PE3yJIbTaTOB 00y4eHUs U TPeOOBAaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, IOJy4aeMO€ BBIMYCKHMKaMH 0011e00pa30BaTeIbHON OpraHu3alluy, SBJSETCS HEOTHEMJIEMOM 4YacTblo HX
oOpa3oBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TalloM peaju3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHUS. DTH IIEHHOCTU KacaroTCs MO3HAHUS 3aKOHOB NMPHUPOJbI, (POPMHUPOBAHUS MHPOBO33PEHUS U OOIIEH
KYJIbTYpbl YeJIOBEKa, a TaKK€ HJKOJIOIMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBI0 U TNpPUPOAHON cpene. Peanusyercs xumumdeckoe
oOpa3zoBaHHe O0Yy4aKOIIUXCS HAa yYPOBHE CPEIHET0 OOIIEro oO0pa3oBaHUsS CPEACTBAMHU y4yeOHOTO mpenMera «XUMUs», COIAEp’)KaHHE W TOCTPOEHUE
KOTOPOT'O OIpeJieNIeHbl B MPOrpaMMe MO XUMHHU € Y4€TOM cneuu(UKH HayKu XUMHUM, €€ 3HaYeHUs B MO3HAHWM MPHUPOJIBI U B MAaTEPUATBbHOM JKU3HU
o0riecTBa, a Takke C Y4ETOM OOIIUX IeJied U MPUHLMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHEro o0Iero o0pa3oBaHus B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 poJib B COBPEMEHHOW IIUBMIIM3AIMH, B CO3JJaHUH HOBOW 0a3bl MaTepHallbHOM
KyJnbTypbl. OHa BHOCUT CBOM BKJIaJ B (JOPMHUPOBAaHUE PAIMOHATFHOIO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroIeM
MHUpe KaK O €JIMHCTBE MPHUPOJBI U YelIOBeKa, KOTopoe (hopMupyercs B XUMHHM Ha OCHOBE IMOHMUMAHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro Mupa,

OCO3HAaHHA B3aMMOCBA3U MEXKAY CTPOCHUCM BCIICCTB, UX CBOMCTBaMHM M BO3MOKHBIMU 00JaCTIMHU IIPUMCHCHUA.



TecHo B3auMOJENCTBYSI C JIPYrMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTaja HEOThEMJIEMOW YacThbl0O MHPOBOM KYJIbTYpPbI, HEOOXOIUMBIM
YCJIIOBHEM YCIICIIHOTO TPYAa M KU3HU KaxA0ro ujeHa oomectBa. CoBpeMEHHAsi XMMHSI KaK HayKa CO3MAaTelibHasl, KaK HayKa BBICOKHUX TEXHOJIOTHI
HaIpaBlieHA Ha peIIeHHe TI00aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, DHEPIETUUYECKOM, MUIICBOM, IKOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbl 37JOPOBbSI.

B cooTBeTcTBUM ¢ O0IIMMHU LEISIMH U MPUHIUIIAME CpeHero odmiero oOpa3zoBaHus coaepxkanue npeamera «Xumusi» (10—11 kiiaccel, 6a30BbIit
YPOBEHb HU3YYCHHS]) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO HAa OOMICKYJIBTYPHYIO MOATOTOBKY OOYYaroIUXCs, HEOOXOAMMYIO UM JUIsi BBIPAOOTKU
MHPOBO33PEHUYCCKUX OPHEHTHUPOB, YCIICITHOTO BKIIOUCHHUS B KU3Hb COIMYMa, MPOJIOJDKEHUS 00pa3oBaHUS B Pa3IMYHBIX OOJACTSIX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocTaBnsomuMu mpeaMeTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranndeckas XxuMus» U «OO011as 1 HeopraHudeckasi XuMHUs», OCHOBHBIM
KOMITOHCHTOM COJICP)KaHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYyKH: CHCTEMa 3HAHUHM 1O HEOPTaHMYECKON XMMHUHU (C BKJIIFOYCHHWEM 3HAHUW W3
o0mmeld XUMUM) W OpraHuYecKod Xumuu. DopMUpOBaHUE HJAaHHOW CHCTEMBbl 3HAHUW TIPH HM3YYCHUH TIpeIMeTa OOECIEYMBAET BO3MOXKHOCTH
paccMOTpPEHHS BCETO MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTUMN, 3aKOHOB M TEOPUN XUMUHU.

Crtpykrypa comepxaHus KypcoB — «Opranuueckas xumus» u «OO0Ias U HeopraHu4eckass XuMHUs» cOpPMUPOBaHA B MPOTpaMMe MO XUMHH Ha
OCHOBE CHUCTEMHOI'O I0/IX0/1a K U3y4eHHIO Y4eOHOro MaTepuana U 00ycJIOBJI€Ha HCTOPUUECKH OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUN Ha ONpeAeTIEHHBIX
TEOPETHUECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKON XMMHUU BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIIACCHUECKOW TEOPHUH CTPOCHHS OPTaHUYECKUX
COCIMHEHUH, a TaKkke Ha YpPOBHE CTEPECOXMMHUYECKMX U DJEKTPOHHBIX TMpEACTAaBIECHUN O CTpoeHHH BemlecTB. CBeneHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJOTHYECKH aKTHBHBIX COCIUHEHHH. B Kypce opraHmueckoil XUMUU MOTydYaroT
pa3BuTHe c(hOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus MePBOHAYAIBHBIC MPECTABICHUS O XUMUYECKOM CBSI3H, KIaCCU(UKAITMOHHBIX
MpPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIIUH.

[Tox HOBBIM yriioM 3peHus B mpeaMmere «XuMush» 0a30BOTO YPOBHS pacCMaTpPUBAETCS M3YUEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKHI MaTepuan U PaKkTOIOTHIECKUE CBEACHUS O BEIIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1 HeopraHu4deckas
XUMUS» 00YYaIOIIUMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOJUYECKOro 3aKOHa C OOIIETEOPETHYECKHX M METOJOJOTMUECKUX
MO3UIINH, TITYOKE MOHATh HCTOPUIECKOE M3MEHEHUE (DYHKITHIT 3TOT0 3aKOHA — OT 00001IaroIIeH 10 00BACHSIONIEH U TPOTrHO3UPYIOIIEH.
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Envnasg cucreMa 3HaHMM O BaKHEHIIMX BEIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX M NPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKLHAX, UX
CYILIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs JonoyHserca B Kypcax 10 n 11 kiaccoB aneMeHTaMM coAep KaHMsl, UMEIOLIMMU KYJIbTYPOJIOTMUECKUN U
IPUKIAIHON XapakTep. JTH 3HaHMsI CIOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3U XMMUU C APYTUMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIbHONW U
IPAaKTUYECKON JIeATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAaHUIO YBA)XKEHUS K HpOIEcCy TBOpYECTBA B OOJIACTH TEOPUM U HPAKTUYECKHUX
NPUIOKEHUH XUMHHM, MOMOTAalOT BBIYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX HpPOOJIEMax, CBSA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBAaTh HMH(POPMAIMI0 M TNPUMEHATh €€ ISl TOMOJHEHUS 3HAHWW, pEHICHUS WHTEUICKTYyalbHBIX W JKCIIEPHUMEHTAIBHBIX
UCCIIEIOBATEIbCKUX 3a7ad. B 1memom conmepkanue ydyeOHOTo mpenmera «XHUMUs» JaHHOTO YPOBHSI M3YYEHHsS] OPUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00yYaroIuXcsi MHPOBO33PEHUYECKOM OCHOBBI Ul MOHUMaHUA (uiaocopckux wuaei, TakuX Kak: MaTepualbHOE EIWHCTBO HEOPraHWYECKOro Hu
OpPraHUYeCcKOro MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [TO3HABAEMOCTb MPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA U
pelIeHus MPOTUBOPEYNH MEXKy HOBBIMHU (haKTaMH M TEOPETHYECKIMH MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH YKOJOTHUECKUX MPOOIIEM,
a TaKke MpoodsieM cOepeKeHUsI FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTE€pHAaJIOB.

B nane perieHus 3ajay BOCIUTAHUSA, PA3BUTUS M COLMATIM3AIMU OOYYAIOIIMXCS MPUHATHIE TPOrpaMMOM 1O XMMHUH MOAXO/b! K ONpPENETICHUI0
COJIepKaHUsl U TOCTPOEHUS IMpeaMeTa MpelycMaTpUBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX IEHCTBHMH, MMEIOIIMX 0a30BO€ 3HAUEHUE IS
Pa3IUYHBIX BUJOB JESATENBHOCTU: pElIeHUs MpoljeM, MoucKa, aHaiu3a U OO0pabOTKM HHQOpMAaIMK, HEOOXOJUMBIX [UIsl MPHUOOPETEHHUs OIbITa
NPAKTUYECKON M MCCIIEI0BAaTENbCKON e TENIbHOCTH, 3aHUMAIOIEeH BaXKHOE MECTO B TIO3HAHUM XUMUH.

B npaktuke npenojgaBaHMs XMMHUHM Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha YpOBHE CPEAHEro oOIero odpa3zoBaHus, NMPHU
OINPECIICHUN COJIEP/KATENbHON XapaKTEPUCTUKH LIeJIeH U3y4eHUs MpeIMeTa HalpaBJIECHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJULUOHHO NPU3HAETCS
¢dbopMUpOBaHHE OCHOB XMMHUYECKONH HAyKM Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOW IESTebHOCTH YeIOBEKAa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOW TOUYKHM 3PEHHsI TaKOM IMOAXOJ K OMNPEIEICHUIO LeJIeW M3Y4EeHMs IMpEeAMeTa SIBIISETCS BIIOJIHE
OIPaBJaHHBIM.

CornacHo TaHHOHM TOYKE 3peHMS TTIAaBHBIMU LIETSIMH U3YUeHUs NpenMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki) siBisiroTcst:



e (opMuUpOBaHHE CHUCTEMbl XMMUYECKHUX 3HAHMHA KaK Ba)KHEHIIEH COCTaBIISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeKaT KIIOUeBble MOHATUSA, (QyHIaMEHTaJbHble 3aKOHbl U TEOPUM XUMHUHU, OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M MOHHUMAHHUE CYHUIHOCTHU
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHUE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U pa3BUTHE IMPEACTABICHUI O HAy4YHBIX METOAAaX ITO3HAHUS BEIIECTB M XUMHYECKHX pPEaKIHil, HeOOXOIUMBIX s
npruoOpeTeHns] yMEHH OpPHEHTHPOBATHCS B MHPE BEIIECTB M XMMHYECKUX SIBICHUH, MMEIOIIMX MECTO B IMPHPOJE, B MPAKTUUYECKOH H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE yMEHUI U CIOCOOOB JIEATENLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM B O0BICHEHHEM XUMHYECKOTO SKCIIEPUMEHTA, COOJTIOJICHUEM TIPaBHUII
0e30macHOro OOpaIIeHus C BEIIECTBAMHU.

Hapsiny ¢ atum, copepxarenbHas XapaKTepUCTUKA LeJeH U 3a/1a4 U3Y4YEHHMs MpeaMeTa B IporpaMMe 10 XMMUM YTOUHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B CUCTEME cpeliHero oluiero oopasoBanus. Cero/Hs B NPENoJaBaHUU XUMHH B OOJBIIEH CTENEHH OTAAETCS
IOPEIIOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJepXaHusi OOydyeHHUs, OpPHUEHTHMPOBAaHHOW Ha TOJArOTOBKY BBITYCKHHKA 0OIIe00pa30oBaTeIbHON
OpraHM3aliy, BIAJCIOIIEro He HAOOPOM 3HAHUH, a PYHKIIMOHAIBHON TPaMOTHOCTbIO, TO €CTh CIIOCO0aMH M YMEHHUSIMH aKTUBHOTO MOJTY4YE€HUS 3HAaHUN U
IIPUMEHEHHUS UX B PEAIbHOM JKU3HM JUISl PELICHMS] TPAaKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM NpH M3y4eHUU NpeaMeTa « XUMHUS» JOMUHUPYIOIee 3HaUeHHe TPUOOPETaoT Takue LU U 3a/1a4H, KakK:

ajanTtanus oOy4aroIIKXCsl K YCJIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MUpPaA, (GOopMHpOBaHNE MHTEIUIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K
€caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

¢dopmHpoBaHUe y 00YyUYaIOUIMXCS KIIOUEBBIX HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE Ul Pa3IMYHBIX BUI0B
JIeATeTLHOCTH: pPEeIIeHUs MpoOJeM, MOUCKa, aHau3a U 00paboTKKM MHMOpPMAIUK, HEOOXOIUMBIX IJIi IPHOOPETEHHS OIbITa JEATeIbHOCTH, KOTOpas
3aHMMAeT BaXHOE MECTO B TO3HAHMM XUMHUH, a TaKKe JI1 OLEHKH C TO3MIMH 3KOJOTrHYecKOM Oe30MacHOCTH XapaKTepa BIIMSHUS BEIIECTB U

XUMHYCCKUX ITPOLCCCOB HA OPraHU3M YCJIOBCKA U IPUPOAHYIO CPECAY,



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOYYAIOMIMXCS: CIOCOOHOCTH CaMOCTOSTEIBHO
pUOOpPETaTh HOBBIC 3HAHUS 10 XUMUHU B COOTBETCTBUU C JKU3HCHHBIMH MOTPEOHOCTSMH, HCIIOJIH30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOIOTHH
JUTSI TIOUCKA U aHalin3a y4eOHON M HAYIHO-TIOMYJIIPHOW HH(DOPMAIIMYA XHMHUYECKOTO COJCPKAHUS;

(GopMHpOBaHUE U Pa3BUTHE Yy OOYYAIOMIMXCSI ACCOIMATHBHOTO W JIOTUYECKOTO MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpPBbIE OCOOCHHO HEOOXOAUMBI, B YACTHOCTH, TIPU TUIAHUPOBAHUHU M IPOBEACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCTIUTAaHHE y O0YYaIOMUXCS YOSKIECHHOCTH B TYMaHUCTUYECKOW HAIPABICHHOCTH XUMHUH, €€ BAKHOW POJIM B PEIICHUH TII00AIBHBIX MPOOIIeM
PaIMOHATILHOTO MPUPOJIOIOIB30BAHMSI, TOMOJHEHUSI YHEPTETHUSCKUX PECYPCOB U COXPAHCHHS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpEeIKHOTO OTHONIICHUS K TPUPOAE M CBOEMY 3JIOPOBBIO, a TAaKKe MPHUOOPETCHHS OIbITA HWCIIOJIBb30BaHUS TOJYYCHHBIX 3HAHUH IS TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSIX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBJICHUSIMHU.

B yde6GHOM 1U1aHE cpemHero obmiero oopa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHSI BXOJHUT B COCTAaB MPEAMETHON o0siact «EcTecTBeHHO-
HAyYHBIC TTPEIMETHIY.

OO11ee 9rco 4acoB, OTBEIEHHBIX I U3yYEHHS] XUMUHU, HA 0a30BOM YpOBHE Cpe/iHero oomiero oopasoBanus, coctaBisier 68 yacos: B 10 kiacce
— 34 yaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Heneno).

[Iporpamma peanuszyercsi ¢ HCIOIb30BaHUEM 000PYIOBAHUS IIEHTPA €CTECTBEHHOHAYYHON 1 TEXHOJOTUYECKOW HaNpaBIeHHOCTH «Touka pocTay.



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAA X1MUA

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHUH

[IpenMeT OopraHMYecKOl XMMHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B IOJIYYCHHMHM HOBBIX BEUICCTB M MarepuasoB. Teopus cTpoeHus
opranuueckux coeauHeHuid A. M. bytiiepoBa, e€ ocHOBHbIE noJokeHUsl. CTPpyKTypHbIE (POPMYJIbI OPraHUYECKUX BEIIECTB. ['oMosorusi, u3oMepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COEITMHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3HU.

IlpencraBiaenue o kinaccupuKaMy OpraHMYecKux BellecTB. HoMeHKIaTypa OpraHM4YecKMX COEJUHEHUH (cucTeMaThyecKas) U TPUBUAJIbHBIE
Ha3BaHMs BAKHEHIIMX MPEACTABUTEIEH KIIACCOB OPIraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3yUEHHS BEILIECTB M UX MPEBpAlLlEHUI: 03HAKOMJIEHHE ¢ 00pa3ljaMy OpraHM4eCKHX BEIIECTB U MaTepuallaMu Ha
UX OCHOBE, MOJIETUPOBAHUE MOJIEKYJI OPraHUYECKHUX BEIECTB, HAOIIOACHHUE U OMMCAHUE IEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAIIEHNI0 OPraHUYECKIX
BEILIECTB NPHU HarpeBaHuH (TU1aBJIeHUE, OOYTIIMBAHNE U TOPEHHUE).

YreBo1opoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH psia. MeTaH v 3TaH — MpOCTEHIINEe MPEeICTaBUTENN aTKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHNs] U TOPEHHS ), HaX0XIEHNUE B IPUPOJIE, TOJIyUEHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psif. DTUIIEH U MPOMUIIEH — MPOCTEHIINE MPEJCTaBUTENIN AIKEHOB: (PU3HMUECKUE U XMMUYECKHE
CBOICTBa (peaKyU THAPUPOBAHMS, FAIOTEHUPOBAHUS, THIPATAllNH, OKHCIIEHUS U ITOJIMMEPHU3ALINN ), TOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyramgueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEWIME XMMHUYECKHE CBOWCTBa (peakumsi monumepusaiuu). [lomydenue
CUHTETHUYECKOTO KayyyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTMYECKHH psii. ALETHJIEH — MPOCTEHIIUI MpeacTaBUTENb AJKMHOB: COCTaB, CTPOCHHE,

(I)I/IBI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THApPATAlIUH, TOpCHI/IH), MOJIY4YCHHUEC U IIPUMCHCHUC.



Apenbl. benszon: cocraB, cTpoeHue, (uzMueckMe M XMMHUYECKHE CBOMCTBAa (pEakUMM TaJOr€HUPOBAaHMS M HHUTPOBAHUSA), IMOJIy4YE€HUE U
npumenenue. Tonyon: cocmas, cmpoenue, uzuueckue u XuMudeckue ceolicmea (peakyuu 2a102eHUPO8aHUs U HUMpPOBAHUs), NOJYYeHUe U NPUMeHeHUe.
TokcHYHOCTH apeHOB. I eHeTHYeCcKas CBA3b MEXAY YIIIEBOAOPOAAMH, IPUHAICKAIIUMY K PA3JIMYHBIM KJIACCAM.

[TpupoaHble HCTOUHUKHU YIiIeBoopooB. [IpuponHsiii ra3 u nonytHsle HedTaHbIe ra3pl. HedTs u €€ npoucxoxaenue. CrnocoObl nepepaboTku
He(TU: MEepPEeroHKa, KPEKUHI (TePMUYECKUH, KaTaIUTUYECKUH), nupoiau3. IIponykTsl nepepaboTku HE(TH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosb U MpOyKTHI €ro nepepadboTKy.

DKcrepuMEeHTATbHBIE METOBI N3YUEHHS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3laMy IIacTMAcC, KaydyKOB M PE3UHBI, KOJUICKIIUH

((He(bTB» n ((yl"OJ'IB)), MOZCIMPOBAHUC MOJICKYII YITICBOAOPOAOB U I'aJIOTCHONIPOU3BOAHBIX, ITPOBCACHUC IPaKTUIECKOMN Da60TBI: MOJIYYCHHEC STUJICHA U

W3YYEHHUE €r0 CBOWCTB.

Pacuérnble 3anaum.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA NCXOJHOTO BEIECTBA WJIM MPOIYKTAa PEaKL MK 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

Kucnoponconeprkaiiye opraHn4ecKiue COeTMHEHNS

HpeneanHe OOAHOATOMHBIC CIIUPTHI. MeTtaHo u 3TaHOM: CTPOCHUC, (1)I/I3I/I‘-ICCKI/I€ M XUMHYECKHE CBOMCTBA (peaKHI/II/I C aKTHUBHBIMHU MCTaJlJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHE), MprUMeHeHue. BoaoponHble cBsI3M MEXIy MOJeKyJamMu cnupToB. JleiicTBHe MeTaHosia M 3TaHOJIa Ha OpraHu3M
YEJI0BEKA.

MHOroaToOMHbIE€ CIUPTHL. DTUICHIIMKONb M TIHUIEPUH: CTpOCHHE, (PU3NYEeCKHe U XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU
MeTaJlllaMH, KaYE€CTBCHHAA PCaKMd Ha MHOTOATOMHBIC Cl'II/IpTI)I). HeﬁCTBI/Ie Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIIMIEpHUHA U STUJICHITIUKOJIA.

@DeHOoJI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUecKHe cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue denomna.

Anbreruapl U KeToHbl. PopMaibIeru, aleTalbAerua: CTpoeHne, GU3NIECKIe U XUMHUUECKUE CBOMCTBA (PeaKlMi OKMCIICHNSI U BOCCTAHOBJICHUS,

Ka4CCTBCHHLIC peaKLII/II/I), MOJIYUYCHHUEC U IPUMCHCHUC.



OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHasi M YKCYCHasi KHCIOTBI: CTpOEHHE, (U3NYECKHE M XUMHYECKHE CBOWCTBA
(cBoiicTBa, OOIIME AT KJlacca KUCIOT, peakius 3TepuduKanum), moixydeHue u npuMeHenne. CTeapruHoBasi U 0JIGMHOBAsI KUCIOTHI KaK MPEACTaBUTENN
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOJHBbIE KapOOHOBBIX KHCIOT. ['maponus cnoxubiXx 3¢upoB. Xupel. I'maponus sxkupos. IlpumeneHue K upos.
buonoruueckas poib JKUPOB.

VYTrneBoasl: cocTaB, Kilaccu(UKAIUs YIIeBOAOB (MOHO-, M- M MOJMcaxapuibl). [ 1roKo3a — MpoCTeWiii MOHOCaXxapua: 0COOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (pU3MYecKre U XMMUYECKUE CBOMCTBa (B3aumoaeicTBue ¢ ruapokcuaom meau(ll), okucinenne aMmMuadHbiM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIFOKO3bI), HAXOXKCHHE B IPUPOJE, TPUMEHEeHue, Ononorunyeckas poib. GotocunTe3. pykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nesmiono3a kak HOpUpoJHbIE monuMepbl. CTpoeHHE Kpaxmana U HeJUToio3bl. Du3nyeckne M XUMHUYECKHE CBOMCTBa Kpaxmala
(ruaposn3, KaueCTBEHHAs PEeaKLUs ¢ HOI0M).

DKcriepUMEHTAbHBIE METOJbI M3YYEHUS BEIIECTB M WX IMPEBpAIEHHi: MPOBEJACHNE, HAOIIOICHHE U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIIBITOB:
TOpEeHHE CIIUPTOB, KAUECTBEHHbIE PEAKIIMN OJTHOATOMHBIX CIIUPTOB (OKUCIIeHHe 3TaHona okcuaoM menu(11)), MHOrOaTOMHBIX CIUPTOB (B3aMMOIECHCTBHE
riuieputa ¢ ruapokcuaom mean(ll)), anpaernaos (oOkucIeHHe aMMUAaYHBIM pacTBopoM okcuaa cepebpa(l) u ruapokcuaom meau(ll), B3anmoneiicTue
Kpaxmaja ¢ HoJI0M), TPOBEACHUE MPAKTUIECKOIN pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenus no ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA UCXOAHOTO BELECTBA MIIM MPOAYKTa PEAKIMH MO M3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

A3oTCcoaepKame OpraHuvIecKue COeTNHEHHMS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHUYecKne coeAnHeHus. Du3nyeckre W XMMHYECKHE CBOMCTBa aMHUHOKHCIOT (Ha MpHUMEpe TIIMIUHA).
Buonornyeckoe 3HaueHNe aMMHOKUCIOT. [lenTupt.

benku kax mpuposHBIE BHICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuyHasi, BTOpUYHas U TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA

0eNIKOB: TUAPOIIN3, AeHATYpalus, KaYeCTBEHHbIE PEaKIIUU Ha OEJIKU.



DKCrepUMEHTAIbHBIE METO/bl M3yYeHHUs! BEIIECTB U WX IMpEeBpallleHUi: HAOII0ACHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIMBITOB: JE€HATYypallus
0EJIKOB MPH HAarpeBaHHH, [IBETHHIC PEAKLIUU OEIKOB.

BoicokoMoneKysipHbIEe COETUHEHUS

OcHOBHbBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI
MoJieKyIsipHasi Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSIMHEHUN — IMOJIMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YyUYEHHS BEILECTB M UX NpEBpallleHUui: O3HAKOMJIEHHE ¢ oOpa3uamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, Kay4YyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXmpeaMETHBIX CBsI3€d MpU M3YYEHMHM OpraHudeckod xumuu B 10 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHITUMN, BJSIOLUINXCS CUCTEMHBIMU JJIs1 OTJIENIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHHE, HAYUHbIN (aKkT, TMIIOTE3a, 3aKOH, TEOPHs], aHAJIU3, CUHTE3, Kilaccu(UKaIus, NepruoJuIHOCTb,
HaOJr0/IeHue, H3MEpEeHne, IKCIIEPUMEHT, MOJIETUPOBaHHE.

@dusnka: mMartepus, dHEprusi, Macca, aToM, 3JEKTPOH, MOJEKYsa, SHEPreTHYeCKHi YpOBEHb, BEILECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE
BEIECTBA, ((U3NYECKUE BEIMUYMHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusMm, ouochepa, oOMeH BEHIECTB B opraHu3Me, (POTOCHUHTE3, OMOJOTUYECKH aKTHUBHBIE BellecTBa (O€IKH, YrIeBOJBI,
KUPBI, GEPMEHTBI).

I'eorpadusi: MuHEepanbl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIEeBble MPOIYKTHI, OCHOBBI PAIMOHAIHLHOTO MHUTAHMS, MOIOIIME CPEACTBA, JIEKAPCTBEHHbIE M KOCMETHUYECKHE Ipenaparsbl,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJITIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUKA

TGOPCTI/IIICCKI/IG OCHOBBI XUMHH
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XHUMHYECKUH JIeMEeHT. ATOM. SIIpo aToMa, H30TOMbI. DJIEKTPOHHAs 000J10UKa. DHEPreTUYECKUE YPOBHH, MOIYPOBHU. ATOMHBIE OpOHuTaiH, S-, P-,
d- osmementbl. OCOOECHHOCTH paCHpEACICHUS JJIEKTPOHOB IO OpPOWTAISIM B aroMax »3JCMEHTOB IEPBBIX YETHIPEX IMEPUOJOB. DJICKTPOHHAS
KOH(HUTypanus aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepumoanueckas cucrtemMa xumuueckux d3yemeHToB JI. WM. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U
[lepuoauueckoit cucteMbl XxuMuudeckux 3nemMeHToB . M. MeHneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHYECKUX 3JICMCHTOB U 00pa3yeMbIX MMH MPOCTHIX U CIOXHBIX BEIIECTB I10 TPYIIaM U MEpHoAaM. 3HAYCHHUE TIEPHOANYECKOTO 3aKOHA B
pPa3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBSA3b. BHJIBI XUMHUYECKOW CBS3M (KOBAJICHTHAs HEMOJSIPHAS M TOJIApHAs, MOHHAs, METAJTMYEcKas).
MexaHnu3mbl  00pa30BaHUS KOBAJCHTHOM XUMHYECKOH CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBINM). BomopomHas cBs3b. BameHTHOCTS.
DneKkTpooTpuiatenbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI K AHHOHBI.

BemectBa MONEKyISIpHOTO M HEMOJEKYJSIPHOTO CTPOCHMs. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAIUNTMYECKON PEIIETKH.

[TonsiTue 0 IUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJIJIOMIHBIE PacTBOPBI. MaccoBasi 10715 BEIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coenuHeHuil. HomeHkiaTypa HEOpPraHMYECKUX BEIIECTB. | eHeTHyeckas CBSI3b HEOPTaHMYECKUX BEIIECTB,
MPUHAJISKANTUX K PA3TMYHBIM KJIaCCaM.

Xumuyeckas peakuusa. Kinaccudukams XuMUYECKHX peaklnii B HEOPTraHUYEeCKOW U OPraHMYECKON XMUMHH. 3aKOH COXPaHEHHUsSI MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUAX.

CxopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTnMbple peakiuu. XUMHUUYecKoe paBHOBecue. DakTopbl, BIHSIONIME HA
COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipunmun Jle [larense.

DnekTponauTHueckas auccoruanus. CuibHbIe U caadbie 2JeKTpoiauThl. Cpea BOIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEHTpaabHas, MET0OYHAsL.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOABl M3YYCHHS BEIICCTB M WX TMPEBpalleHUuH: aeMoHcTpamus Tabmui «llepmoamyueckas cucTeMa XWMHUYECKHX
anementoB JI. M. MenzaeneeBay, u3ydeHne MoJEleH KPUCTAUTMUECKUX PEHMIETOK, HAOIIOJEHUE W OMUCAHUE JIEMOHCTPAITMOHHBIX W JJaOOPaTOPHBIX
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OTBITOB (Pa3jio’KEHHE MEPOKCHUIa BOJAOPOAA B MPHCYTCTBHM KaTajau3aTopa, OMPEACIICHHE CPebl pacTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOTO
WHAUKATOPA, PEAKIIMU HOHHOTO OOMEHA), IPOBEACHHE MPAKTUIECKON paboThl «BiusHUE pa3iuyHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIum».

PacuérHnie 3amaun.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEaKIMii, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUEThI, paCU€Thl C UCIOJb30BAHUEM MOHSITHUSL «MaccoBas J0JIst
BEIIIECTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxenue Hemeramnos B [lepuoanueckoit cucteme xumudeckux 3iaemMeHToB J1. V1. MeneneeBa 1 0COOEHHOCTH CTPOEHUS! aTOMOB.
Ou3nyecKue CBOWCTBAa HEMETAIIOB. AJTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriepoaa).

XVMHYECKUE CBOWMCTBA BAXKHEHIIMX HEMETAJUIOB (TajJoreHoB, cephl, a30oTa, (ocdopa, yriepona U KpeMHHS) U UX COEAMHEHUN (OKCHJIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUN.

Mertanns. [Tonoxxenue metannos B [lepuoanueckoit cucreme xumudeckux snemenToB J[. . MenneneeBa. OcOOEHHOCTH CTPOESHHS dJIEKTPOHHBIX
o0oiouek aToMoB MeTauioB. Obmme Guzndeckue cBoncTBa MeTaIOB. CIIIaBbl METAIOB. DNEKTPOXUMHUECKUN PsiJi HANPSHKEHUN METaJlIoB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPU, KaJIWW, KaJIbIIUA, MarHUH, AJIIOMUHUN, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COSTUHEHUH.

O61ue criocoObl Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

DKCTepUMEHTAIbHBIE METO/Abl M3YYEHHUs BEUIECTB M MX MPEBpAIICHUN: W3YYeHHE KOJUIEKIIMH «MeTaulbl M CIUIaBbl», 00pa3ll0B HEMETAJIOB,
pellleHrne JKCIEPUMEHTANBHBIX 3a/lad, HAONIOJICHWEe U OINHCAaHUE JEMOHCTPAIMOHHBIX W J1A0OpAaTOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCHUIA
TIOMUHHMS C pPACTBOPAMU KHUCIIOT | IIeJI0Uei, KaueCTBEHHBIC PEaKIIMi Ha KATHOHBI METaJIIOB).

Pacuérnurie 3amaun.

Pacuétel Macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MAacCe WM O00bEMY OJHOTO M3 yYACTBYIOIIHUX B PEAKIIMU
BEIIIECTB, pacuéThl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MIPOYKTOB PEAKIIMH, €CIIA OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHA U KU3HDb
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Ponp xumun B 00ecrieyeHUH HKOJIOTMUECKOM, SJHEPreTUUECKON U MUIIEeBON 0€30MacHOCTH, pa3BUTHU MenuUuHbl. [IoHsITHE 0 Hay4yHBIX MeToJax
MIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH.

[Ipencrapnenns 00 0OMMX HAYYHBIX MPUHLIMIIAX TPOMBIIIJICHHOTO MOJIyYEHHs BAXXHEHUIITNX BEILIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPUAIOB: Ba)KHEHUINNE CTPOMTENIBHBIE MATEPHAJIbI, KOHCTPYKIIMOHHBIE MAaT€pUaJIbl, KPACKH, CTEKIJIO, KEPaMHUKa,
MaTepHalbl AJIs 3JIEKTPOHUKH, HAHOMAaTepHallbl, OpPraHMYECKUE U MUHEpaJIbHbIE YI00peHHsL.

XvMHS ¥ 3/10pOBbE YEJIOBEKAa: IMpaBWJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIpPENapaToB, IpaBuijia 0€30IaCHOIO HCIOJIb30BAaHUS IpEnapaToB
OBITOBOW XMMHHU B IOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsi3el MU U3y4eHMM OOIel U HeopraHndyeckoil xumuu B 11 Kiacce oCylIecTBIISETCs Yyepe3 MCI0JIb30BaHUE Kak
OOLINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUH, SBISIOUIUXCA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBEHHO-HAYYHbIE IOHATUSA: Hay4yHbIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KJacCu(pUKalusi, NepUOAUYHOCTb,
HaOJr0IeHNe, SKCIIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE, SIBICHUE.

®usnka: marepusi, JHEPrHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAJTUOAKTUBHOCTh, MOJIEKYJA, YHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKHUE BETUUYHUHBI U €MHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opranusmM, 3kocuctema, buocdepa, Makpo- U MUKpO3JIEMEHThI, BUTAMUHBI, 0OMEH BEILIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMuU4eckasi MPOMBIIIJIEHHOCTh, METAJULYPrHsl, IPOU3BOICTBO CTPOUTEIBHBIX MATEPHAIIOB, CEIbCKOX03AMCTBEHHOE NIPOU3BOJICTBO,
MUIIeBasl MPOMBIIIIEHHOCTD, (hapMalleBTUYECKas MPOMBIIIIEHHOCTh, MPOU3BOJACTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX

MaTCpHraJIOB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOT'H.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
JIMYHOCTHBLIE PE3VJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMsI OOYUYaIOIIMMUCS MPOrPaMM CPEAHEro 00IIero oO0pa3oBaHUs (JMYHOCTHBIM,
MeTanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOM i pa3paOOTKH IUIAHUPYEMBIX DPE3YyJIbTaTOB OCBOEHHUS MPOTPaMM CPEIHETrO
0011ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXOI.

B cooTrBeTrcTBUM C CHCTEMHO-AESTEIBHOCTHBIM ITOAXOAOM B CTPYKTYPE JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IIpeaMeTa «XHMHS» Ha ypOBHE
CpeaHero o0miero oopa3oBaHus BbIIETICHBI CIEIYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOUUMUCS POCCHMCKOW Tpa¥TaHCKOW UACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

HaJIM4YneC MOTHUBAIIUHN K 06yquI/II-O;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEW W MCTOPUYECKHX TPaauInii 0a30BOil Hayku
XUMUH;

TOTOBHOCTh W CIIOCOOHOCTH O6y‘~IaIOHII/IXC$I PYKOBOJACTBOBATLCA B cBOEH ACATCIIBHOCTH HCHHOCTHO-CMBICJIOBBEIMU YCTAHOBKAMH, IMPUCYHIUMU
1[EJIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HaJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhI H CIIOCOOHOCTH CTaBUTh LIETTU M CTPOUTH )KU3HEHHBIE TUIaHBI.

JIndHOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa « XUMUS» TOCTHTAIOTCS B €MHCTBE YYEOHON U BOCIIUTATENLHOMN JAESITENFHOCTA B COOTBETCTBUU C
TYMaHUCTUYCCKUMHU, COMUOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMH LICHHOCTAMHU U HACATIaMU pOCCHfICKOFO rpax 1aHCKOro 06HICCTBa, IIPHUHATHEIMU B
o0IIecTBe HOPMaMH 1 TIPABHJIAMU TIOBEJICHUS, CIIOCOOCTBYIOIIMMH MPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUIHOCTH
o0yJaromuxcs.

JIndHOCTHBIE Pe3yabTaThl OCBOCHHS TIpeaMeTa «XUMHs OTpaxaroT c(hOPMHUPOBAHHOCTh OMBITA MO3HABATEIHHON U MPAKTUYECKON NEATeIHLHOCTH
o0y4aromuxcs 1Mo peaan3aluy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxk1aHCKOTO BOCIIUTAHHUS:
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0CO3HaHMsI 00YUYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MpaB M 00A3aHHOCTEH, yBa)KE€HHs K 3aKOHY U IPAaBONOPSIKY;

IIPEJICTaBICHUS O COLMAIBbHBIX HOPMaX U MPaBUIIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATENPHOCTH NPU CO3/JaHUHM YYEOHBIX NPOEKTOB, PEHICHWH y4eOHBIX M IIO3HABATENBHBIX 3ajad,
BBINOJIHEHUHM XUMHUYECKHX 3KCIIEPUMEHTOB;

CHOCOOHOCTH IIOHMMaTh M IPUHUMATh MOTHBBI, HAMEPEHHUs, JOIMKY M AapryMEHThl JAPYI'MX IpPU aHaIM3€ Pa3IMYHbIX BHJOB y4eOHOMH
JeSITEIIbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY M HAyYHOMY HaclleII0 OT€YECTBEHHONW XUMUH;

YBa)KEHHs K IPOIECCy TBOPUECTBA B O0JIACTH TEOPUM M MPAKTUYECKOIO NMPHUMEHEHHUs] XMMHUHU, OCO3HAHMSI TOrO, YTO JIOCTUIKEHUS HAYKH €CTb
pe3yJIbTaT AJIUTENbHBIX HA0JII0IEHUH, KPOIOTIUBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, [IOCTOSIHHOT'O TPYy/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca U IO03HABATEIbHBIX MOTHBOB B MOJYYEHMM M MOCIEAYIOLIEM aHaiu3e HMH(OpPMAllUd O MEPEAOBbIX JOCTHKEHUSX COBPEMEHHOM
OTEUYECTBEHHON XMWY,

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSMHU, U PUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSACh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MIOBEJIEHUE U MTOCTYIKH CBOUX TOBApUUIEH C MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM
3TUX MOCTYIKOB;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMaHHMS EHHOCTEH 3J0POBOTO U O€30M1acHOr0 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOLIEHHUSI K COOCTBEHHOMY (PU3HMUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJTr0IeHHsI TIPaBIIT 0€3011aCHOTO OOpaIeHUs C BENIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B TPYIOBOU JIEATEILHOCTH;
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IOHUMAaHMs LIEHHOCTH NPaBUJI MHIMBUAYAJIBHOIO U KOJUIEKTUBHOI'O O€30MaCHOrO MOBEAEHUS B CUTYAlUSX, YTPOXKAIOLUIMX 310POBBI0 U KHU3HU
JIIOJICH

OCO3HAHMS MTOCTICICTBUI U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB, KYpEeHHs);

5) TpyZA0BOr0 BOCIIMTAHUS:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEIbCKON JESITEeIbHOCTH, OOLIECTBEHHO II0JIE3HOM, TBOPYECKOH M APYrMX BUAAX
JeSITeTbHOCTH;

YCTAHOBKH Ha aKTHBHOE YYaCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 COLMATBHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kiiacca, IIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3y4eHHIO MpodeccHii pa3InyHoro poJia, B TOM YHUCJIE€ HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYy10BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHIUBUAYAJIbHOU TPAEKTOPUHU 00pa3oBaHMs, Oyayliel mpodeccuu U peain3alui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBA;

6) 9KOJIOIMYECKOr0 BOCITUTAHUS:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOro OTHOUIEHHUS K IPUPO/IE, KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHUs TI00aJILHOTO XapakTepa 3KOJIOTHYCCKUX HpO6J’I€M, BJIMAHUSA DKOHOMHUYCCKUX ITPOLECCCOB HAa COCTOSHUEC HpHpOI[HOI\/JI n COHI/IHJII)HOﬁ
Cpenpl;

0CO3HaHMsI HEOOXOAMMOCTH HCIIOJIb30BAaHMS JOCTHKEHUH XUMHUU JIJIs1 peIIeHHs] BOIIPOCOB PALMOHAIBHOIO MPUPO/I0TO0Ib30BaHUS;

AKTUBHOTO HENpUATHS JAEHUCTBHM, MNPHUHOCIIIMX Bpel OKpYKaloLlell NpUpOAHOM cpene, yMEHHs MPOTHO3MPOBATH HEOIAronpUsTHbIE
OKOJIOTHYCCKHE MMOCIICACTBUA IIPEANPUHUMACMBIX HeﬁCTBHI\/'I " DpCaoTBpallaTh UX;

HaJIMYUAg Pa3BHUTOr0 3KOJOTMYCCKOr'0 MBIIIJICHUA, SKOIOTHYECKOH KYJIBbTYpPBI, OIIbITa ACATCIBHOCTU IKOJIOTUIECKOH HAIpaBJICHHOCTH, YMCHUA
PYKOBOJICTBOBAThHCSl IMU B MTO3HABATEIbHON, KOMMYHUKATUBHON M COLIMATIBHOM MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO NTPOTUBOCTOSITH UEOJIOTHH
xemopoOuu;

7) IEHHOCTU HayYHOTr'O O3HAHUS:

Cc(OPMHUPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH;
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NOHUMaHHS CIeNU(UKNA XUMHUH KaK HayKH, OCO3HAHHs e€ poii B POPMUPOBAHUH PALIMOHATIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUH LIEIOCTHOTO
MPEJICTAaBICHUS 00 OKPYXArOIIeM MHUpPE KaK O €JMHCTBE MPUPOJLI M HYEIOBEKa, B MO3HAHWUM MPUPOJHBIX 3aKOHOMEPHOCTEH W PElIeHUH MpodiieM
COXpaHEHHUSI TPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUU JIJISi COBPEMEHHOW IUBHIM3AIMK: B €€ TYMAHHCTUYECKOW HAINPAaBICHHOCTH W BAXKHOW pOJH B
CO3JIaHUM HOBOM 0a3bl MaTEPUATBHON KYJIbTYPhI, PEIICHUH II100aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPbEBOM, YHEPTETUICCKOM,
MUIICBONA M 3KOJOTUYECKOW O€30MaCHOCTH, B PA3BUTHH MEIHMIIMHBI, OOSCIICUCHUH YCIIOBUH YCIICIIHOTO TPYAA M IKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJI0TO WJIeHa 00IeCTBa;

€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: ITOHMMAaHHs CYIIHOCTH METOIOB ITO3HAHMS, HWCIOJIB3YEMBbIX B E€CTECTBCHHBIX HAyKax, CIIOCOOHOCTH
UCIIOJIB30BaTh TOJyYaeMbIe 3HAHUS I aHAIM3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIErO0 MUPA W MPOUCXOMANIMX B HEM M3MCHCHUH, YMCHHS JCNaTh
000CHOBaHHEBIE 3aKIIOYEHUI Ha OCHOBE Hay4YHBIX C];)aKTOB 1 UMCIOIUXCA NaHHBIX C LECJIbIO MOJYYCHHA JOCTOBCPHLIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BATh XUMUYECKUE 3HAHUS AJId pCIICHUA HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUuAX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON JesITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPAa30BaHHIO M CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJYYSHHIO HOBBIX 3HAHUU 1O XUMHUU B
COOTBETCTBUH C ) KU3HCHHBIMHU HOTp€6HOCT$[MI/I;

HWHTEpeca K 0COOCHHOCTSM TPYy/ia B PA3IMUHBIX cepax MpoPecCHOHATHHON IeITeTbHOCTH.

METAIIPEIMETHBIE PE3VJIbTAThBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauYMMBbIE JJI1 OPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXAUCIUITIMHAPHBIE (MEKIIpeIMETHbIE) 00IlIeHayYHbIe TOHSTHSI, OTpa’KaroIIe
OCIIOCTHOCTH Hay‘-IHOﬁ KapTUHBI MHUpa U CHGHI/ICI)I/IKy MCTOJOB IMO3HAHUSA, HUCIOJB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/Ifl, BCIICCTBO, DHEPTIUA,
SIBIICHUE, TpOIlecCc, CUCTeMa, Hay4yHbI (DaKT, MPHUHIMI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHus, HUCCIeOBaHHME, HAOII0JeHHE, HW3MEpEeHHUe,
AKCIIEPUMEHT U JPyTHe);

VHUBEpCAIbHBIC  y4cOHBIC JcHCTBUA  (TTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pEryIsTHBHBIC), oOecrmeyuBapmme (GopMHUpPOBaHUE
(GYHKIIMOHATHHON IPAMOTHOCTH M COIIMATHLHON KOMIIETSHIIUN 00YJalOIIIXCS;
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CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJIB30BaTh OCBOEHHBIE MEXKIUCIHMIUIMHAPHBIE, MHPOBO33PEHYECCKHUE 3HAHWS WM YHUBEPCAIbHBIC Y4eOHBIC
JICUCTBYA B TO3HABATEIBbHOW U COLIMAIIBHON ITPAKTHKE.

MeTtanpeaMeTHbIE Pe3yNIbTaThl OTPAXKAIOT OBIAICHUE YHUBEPCAILHBIME YIeOHBIMU TO3HABATEILHBIMH, KOMMYHUKATUBHBIMU H PETYJISTUBHBIMH
NEUCTBUSIMU.

OBnazieHne yHUBEPCATbHBIMHA YICOHBIMU ITO3HABATEIIHHBIMH JICHCTBHAMMU:

1) 6a3oBbIE JIOTHYECKUE ACHUCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENENATh LU JIEATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTH PE3yJIbTaThl E€ATEIbHOCTU C IOCTABICHHBIMU
LEIAMU,

WCIIOJIB30BaTh MPU OCBOCHUHW 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH XapaKTEpHbIC MPHU3HAKK MOHSATHUN W yCTaHABIMBATh MX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JIJIs1 OOBSICHEHUSI OTACIBHBIX (DaKTOB U SBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXkACHUS (MHIYKTUBHBIE, JCNYKTUBHBIC, [0 aHAJOTWH), BBIBIATH 3aKOHOMEPHOCTH U TPOTHUBOpPEUYHUS B
paccMaTpuBaeMbIX SBJICHUSAX, (POPMYIIHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOIIecce MO3HAHUS, UCTIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IPE00pa30BbIBATH MOEIbHBIE MTPEICTABICHUS
— XUMHYECKH 3HaK (CHMBOI) 3JIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKOW peaklMu — MPHU PElICHUH y4YeOHBIX MO3HABATEIbHBIX U
MPaKTUYECKUX 3a/ad, TPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEACTABICHHUS IS BBIABICHHUS XapaKTEPHBIX IPU3HAKOB HM3YYa€MBIX BEIIECTB U
XUMHYECKHUX PEaKIUM.

2) 6a30BBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

BJIaJI€Th OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIUpOBaTh IEIM W 33/Ja4d HMCCICIOBAHUS, MCIOJIb30BaTh MOCTABICHHBIE M CAMOCTOSATEIBHO C(POPMYIHpPOBAHHBIE BOIPOCH B KAaueCTBE

MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ1s1 ((OPMUPOBAHUS THUIOTE3bI MO IPOBEPKE MPAaBUIBHOCTH BHICKA3bIBAEMBIX CYXKICHMUIA;
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BJIQ/IETh HABBIKAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS U MPOBEICHUS YYCHUYECKHX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 3a
XOJIOM TIPOIIecCa, CaMOCTOSITEIBHO IPOTHO3MPOBATH €ro pe3ynabTar, (OopMyaHpoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yNIbTaTOB MCCIIEAOBAHUS, COCTABIISTE OOOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

MpUOOpPETaTh OMBIT YUEHUYECKON UCCIIEIOBATEIbCKOM U MPOEKTHOMN NESTENbHOCTH, MPOSIBISATh CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3TMYHBIX METOIOB MTO3HAHHUS.

3) pabora ¢ uHpOopMaIUeLi:

OpPUEHTUPOBATHCS B Pa3IMUHBIX UCTOUHHUKAX UHPOpMaLMK (HAyYHO-TIOMYJIsIpHAs JINTEpaTypa XUMUUYECKOTO COJIEP KaHUsI, CIIPAaBOYHbIE [TOCOOUS,
pecypcbl MHTepHeTa), aHanM3upoBaTh HHGOPMAIUIO Pa3IUYHBIX BHUIOB W (OPM MpEACTaBICHHS, KPUTHYECKH OILICHHBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUHBOCTE;

(opMyIHpOBaThH 3a1IPOCHI M IPUMEHSATH Pa3IMYHbIE METOJIBI IIPH MTOMCKE U 0TOOpe WH(pOpMAINK, HEOOXOIMMOH /IJIsl BHITIOJTHEHUST yIEOHBIX 3a/1a4
OIPEIEIIEHHOTO THUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeCcTaBIeHUs HHPOpMALUU (CXeMbl, IpaduKu, TUarpaMMbl, TaOIULbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh Hay4YHBIH S3bIK B KAueCTBE CpPEeACTBa MpU paboTe ¢ XMMHUYECKON MH(OpMAIMel: MPUMEHSATh MEXIpeAMeTHbIe ((pu3nueckue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMyJIbl, a00peBHUATyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHUBHBIMU JEHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOM TeMbI B XOJI€ 1Majiora U/uiu AUCKYCCUH, BBICKAa3bIBATh UJEH, (POPMYIHPOBATH CBOU MPEIIOKEHHU S
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPETIOKEHHOH 3a7a4u;

BBICTYIIaTh C NIPE3EHTALMEN PE3YyIbTATOB IIO3HABATEIBHOMN IEATEIBHOCTH, ITOJIYYEHHBIX CAMOCTOSITEIEHO MJIM COBMECTHO CO CBEPCTHHKAMH IIpU
BBINOJIHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA, IPAKTUUYECKOM pabOThI 10 MCCIIEOBAHUIO CBOMCTB M3YYaeMBIX BEIIECTB, peaIH3alli Y4eOHOTro MpoeKTa 1
(dbopMynupoOBaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHBIX UCCIEA0BAaHUN MTyTEM COTIaCOBAHUS MO3UIUI B X0/1€ 00CYKIeHUS 1 OOMEHa MHEHUSIMHU.

OBnazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU ACHCTBUIMMU:
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CaMOCTOSITENILHO IUIAHUPOBATh U OCYILECTBIATH CBOIO IIO3HABATEIBHYIO IE€ATEIbHOCTD, ONPEACIAs €€ LeNIN U 3aJa4l, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAsiaraeMblii alTOPUTM ACUCTBUI NMPH BBHIMOJHEHUH y4eOHBIX M MCCIEI0BATENbCKUX 33Ja4, BIOMpaTh Hauboee
3 PEKTUBHBIHN CITOCOO UX PEIICHHS ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMHUYECKHUX PEaKIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH ACSATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3VIJIBTATDI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUI O XUMHUECKONW COCTaBIIAIOIIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpA, POJIM XUMHM B IO3HAHUU SIBICHUHN
IpUPObl, B (OPMUPOBAHUH MBIIUICHUS M KYJIbTYPbI JUYHOCTH, €€ (YHKLIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOM 11 pelleHHs MPAKTUUECKUX 3a1a4
Y DKOJIOTUYECKU OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBbIO U IIPUPOAHOM CPELE;

BJIQJICHUE CHCTEMOM XMMHMUYECKHUX 3HaHHM, KOTOpas BKJIIOUAET: OCHOBOIIOJArarollfe MOHATHS (XMUMHUYECKUH D3JIEMEHT, aToM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas ¢popmyina (pa3BEpHyTas U COKpalEHHas1), MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIA 00bEM, YriepoJHbIi CKeleT, (yHKINOHATIbHAS TPYIIa, paguKall, U30Mepusi, H30Mepbl, TOMOJIOTUYECKUN psiJl, TOMOJIOTH,
YII€BOIOPOAbI, KUCIOPO U a30TCOJIEpKaIe COSAUHEHNS, MOHOMED, OJUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHs CTpoeHHsI opraHuueckux BeuiecTB A. M. ByTiepoBa, 3aKk0oH cOXpaHEHHs MaccChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHHU; MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIe B OCHOBE MIOHUMAHUs IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (aKTOIOrMYECKHE CBEICHUS
0 CBOICcTBax, cocTaBe, MOJYYEHUH U O€30IMaCHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHMYECKHUX BELIECTB B OBITY M IMPAKTHMUYECKOW AEATEIbHOCTH
YeJI0BeKa;

c(OpMUPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEpHbIE MPU3HAKHM MOHSATUH, YCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIHE
MOHSITHS ITPH OIIMCAHUM COCTaBa, CTPOEHUS U MPEBPAIEHNN OPraHUYECKUX COEANHEHNH;

c(OPMHPOBAHHOCTh YMEHHUH HCMOJb30BATh XUMHUECKYIO CHUMBOJHUKY Ul COCTAaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIlEHHON) (hOpMys OPraHUYECKHUX BEIIECTB U YPaBHEHUH XMMHYECKHUX PEaKLMi, U3rOTaBIMBaTh MOJEIN MOJIEKYJ] OPraHMYECKMX BELIECTB VIS
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHNS;
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c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh IPUHAJICKHOCTh HM3YYCHHBIX OPraHUYECKHX BEIIECTB IO WX COCTaBy M CTPOCHHIO K
onpeAcnEHHOMY KIIacCy/TpyIIe COSAMHEHHH (YTIeBOIOPOIbI, KUCIOPO M a30TCOAEPIKAIINE COSTUHECHUS, BRICOKOMOJICKYIISIPHBIE COSMHCHHS ), aBaTh
UM Ha3BaHMA 10 cucreMarnyeckoil HomeHkiarype (IUPAC), a Takke NpUBOANUTE TPUBUAIBHBIE HA3BAHUS OTICIBHBIX OPTaHMYECKUX BELIECTB (ITUJICH,
MIPOIMJICH, alleTHJICH, ATHJICHIJUKOJb, TIUIEpHH, (EeHosd, (GopManbAerua, arneTaidbJeTh]l, MypaBbHHAs KHUCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAS
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMa, HeJUIrJ103a, TIUIHH);

c(hOpMUPOBAHHOCTHh YMEHHUS ONIPEACIIATH BUIbl XUMHUYECKOU CBSI3M B OPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMCHHSI IPUMEHSTh ITOJOXKCHHS TEOPUU CTPOSHUS OpraHuYecKux BemecTB A. M. ByTiepoBa it 00bsICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHECHHSI MacChl BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE CBONCTBA TUIIMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTaHWYECKUX BEIICCTB (METaH, 3TaH, JTWUJICH, MPOMHICH, aleTWieH, OyraaueH-1,3, MerunOyramueH-1,3, OeH30J, METaHOJ, 3TaHOI,
STUJICHTJIMKOJb, TIUIEPUH, (EHON, aleTaldbJeTul, MypaBbUHAs W YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a, aMHUHOYKCYCHAasi KHCIIOTA),
WJUTIOCTPUPOBATh TEHETHMUYECKYIO CBSI3b MEXAY HUMHU YPAaBHEHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOopMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKU YTIIEBOJIOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIN T'a3, YTOJb), CIOCOOBI UX NIEPEPaOOTKU U
MPaKTUYECKOe MTPUMEHEHHE TTPOIYKTOB NIEPepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYHUCICHHUS MO XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEIIECTBA WM
MPOYKTa PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB PEaAKIIHH);

c(hOopMUPOBAHHOCTh YMEHUH BIIQJIETh CUCTEMOU 3HAHUN OO0 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS, MCIOJIb3YEMbIX B XHUMHUHU MPU HU3YICHHH
BEIIIECTB M XUMHUYECKUX SIBIICHUM (HAOIIO/IEHNE, W3MEpPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHKE), MCIOIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHSATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUN COOIIO/aTh MPaBHIa MOJB30BAHUS XUMHUYECKOW IMOCYIOW M J1a0OpaTOPHBIM O0OpYyIOBaHHEM, a TAKKe MpaBuia

06pameHH;{ C BEMIECTBaAMU B COOTBETCTBUHU C UHCTPYKIHUAMU I1O BBIITOJTHECHUIO na60paT0pme XHUMHUYECCKUX OIIBITOB,
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c(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBIIOJIHATH XUMHUYECKUH SKCHEPUMEHT (IIPEBpAILEHUs] OPraHWYECKUX BELIECTB IPU HarpeBaHHM,
NOJyYeHUE ATHIICHA M HM3YYCHHE €ro CBOWCTB, KaUECTBEHHBIC PEAKIIMM OPraHWYECKHUX BEIIECTB, JCHATypauus OENKOB NMpPHU HAarpeBaHHH, LBETHHIC
peakiuu OEeNKOB) B COOTBETCTBMU C MPAaBUJIAMHM TEXHUKM O€30MaCHOCTM TPU OOpaIleHUH C BEIIECTBAMH W JIAOOPATOPHBIM OOOPYIAOBaHUEM,
IPEACTaBIATh PE3yJIbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (JOpME 3alMCHU YpPaBHEHHM COOTBETCTBYIOUIMX PEAKUMH U (OpMyIuMpoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHATM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TOTYYaeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEACTBAa MacCOBOU
uHpopmanuu, UHTEpHET U APYyTrux);

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAATH IMpaBHJa HKOJOTHYECKU LIEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAEATENBHOCTH B LEIAX
COXPAaHEHHsI CBOETO 3J0POBbS M OKPYKAIOWIEH NPUPOAHOM CpENbl, OCO3HABATH ONACHOCTb BO3ACHCTBHUS HA JKHUBBIE OPraHU3MBbl OINpPEAEIEHHBIX
OpraHMYECKUX BeILIeCTB, NOHMMas cwmbici mokazatens IIJIK, moscHaTh Ha mpumepax crnocoObl YMEHBLIEHUS U INPEAOTBpAILlEHUS HUX BPEIHOIO
BO3JICHCTBHS Ha OPTaHU3M YEJIOBEKa;

JUIs 00yJaroIuXcs ¢ OrpaHMYEHHBIMM BO3MOXXHOCTSIMM 3JI0OPOBbS: YMEHHE NMPHUMEHATh 3HAHHUsSI 00 OCHOBHBIX JOCTYIHBIX METO/ax MO3HAHUS
BEIIECTB U XUMUYECKUX SIBIICHUU;

JUISL CENbIX U CIa0OBUASIIMX OOYyYarolmMXCs: YMEHHE HCIOJIb30BaTh PEIbepHO-TOUEUHYIO cucTeMy oOo3HaueHuil JI. Bpaiins ans 3amnucu
XUMUYECKUX (HOPMYII.

11 KJTACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHu4eckass XUMUs» OTPaKaroT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O XMMHUECKON COCTaBISIONIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, POJIM XUMUU B MO3HAHUU SIBICHUN
IPUPOJIbI, B POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPbl JUYHOCTH, €€ (QYHKINOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHUs MPaKTUYECKUX 3a1au
U 3KOJIOTMYEeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIaZICHUE CHCTEMOW XUMHYECKUX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE MOHSATHS (XMMHUYECKHH 3JIEMEHT, aToM, M30Tom, S-, p-, d-
JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEGHTHOCTb, 3JIEKTPOOTPHULIATEIIEHOCTD, CTENEHb OKUCIICHUS, XUMUYECKast
CBS3b (KOBaJEHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOPOJHAs), KpUCTaJUIMYecKas pelETKa, TUMbl XMMHYECKMX pEeakLUil, pacTBOp, 3JIEKTPOJIMTHI,
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HERJIEKTPOJIUTHIL, ANEKTPOIIUTUYECKAS JUCCOLUAIIMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIMu, XUMUYECKOE PAaBHOBECHE); TEOPUU
U 3aKOHBI (TE€OpHs BIIEKTPOJUTHYECKON auccouManuu, nepuonumdeckuil 3axkoH JI. M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MacChl BEIIECTB, 3aKOH
COXpaHEHUs U TPEBPALLEHUS DPHEPrUM NPU XMUMHUECKHUX DPEAKIMX), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIN S3bIK XMMHHM, MUPOBO33PEHUECKHUE 3HAHUA,
JeKalnye B OCHOBE MOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUM, PaKTOIOTHYECKHE CBEICHUS O CBOICTBAaX, COCTaBE, MOJIYy4E€HUU U
0€30MacHOM HCIOIb30BAaHUH BaKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MIPAKTHUECKOH IEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBIABJIATH XapaKTEpHbIE MPU3HAKHU MOHATUM, YCTaHABIMBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME
HOHSTHS IIPU ONIUCAHUH HEOPraHMYECKUX BEUIECTB U UX NpPEBpalllEHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYI0O CUMBOJHUKY JJISi COCTaBlIeHUs (POPMYJ BEUIECTB M ypaBHEHUN XMMHUYECKUX PEAKIIHA,
cucremaruueckyro HomeHkatypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTAEIbHBIX HEOPraHMUYECKUX BEIIECTB (yrapHbIil ra3, yrieKUciablid ra3, aMMHaK,
raiéHHasl U3BeCTb, Heralu€Hast U3BECTh, IUThEBAs COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHH ONPEAEIATh BAJIECHTHOCTh U CTETIEHb OKHCIEHUS XUMHUYECKHUX 3JIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJL
XMMHUYECKON CBSI3U (KOBaJICHTHAasl, MOHHAsI, METAJNINYeCcKasi, BOAOPOAHAs1) B COCAMHEHUSAX, TUIl KPUCTAIIMUECKOW PEHIETKM KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METaJUTMYECKast), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUYECKUX COSTMHEHUH;

c(OpMUPOBAHHOCTh YMEHHUIl YyCTaHaBIMBATh MPHUHAJJICKHOCTh HEOPraHMYECKUX BEILIECTB IO MX COCTaBy K OMNPEIENIEHHOMY KiacCy/Tpymie
COoeIMHEHUH (ITPOCThIE BELIECTBA — METAJIIIbl U HEMETAJUIbI, OKCUJIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE THIPOKCHUIbI, COJIN);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Hepuoaudeckoro 3akoHa J[. V. MenneneeBa u JeMOHCTPUPOBATh €T0 CHUCTEMATU3HUPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUY;

c(hopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUUYECKHX dJ1eMeHTOB 1—4 mepuoaoB [lepuoanueckoii cucTeMbl
xuMudeckux asmementoB J[. WM. MeHnzaeneeBa, MCMONB3ysl HOHATHS «S-, P-, d-3JEKTPOHHBIC OpPOUTAIN», «IHEPTETUYECKHUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COEAMHEHMH IO mepuoaaM W rpynnam llepuoaundeckoil CUCTEMBI XMMHUYECKHX

aneMenToB . 1. Menneneena;
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c(OpMUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHCHIBATh) OOIIKME XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3UYHBIX KIIACCOB,
MMOATBCPKAATh CyICCTBOBAHUC TE€HETUYECKOU CBS3U MCKAY HCOPraHNM4YCCKUMHU BCHICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHMSI KJIAaCCUPHUIMPOBATh XUMUUYECKUE PEAKIUU IO PA3JIMYHBIM MPU3HAKaM (YUCIIy U COCTaBYy pEarupyrolinx BElIeCTB,
TerioBoMy 3G (HEKTy peakiiu, U3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABJIATh YPAaBHEHUS PEAKIINI PAa3TUYHBIX THUIIOB, IIOJTHBIE ¥ COKPAIIEHHBIC YPAaBHCHHS pEaKIii MOHHOTO OOMEHa,
YUUTBIBasA YCJIOBUA, ITPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIHU, TMOATBEPKIAIONINE KAYeCTBEHHBIH COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI, IPUCYTCTBYIOILIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMd MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO
OaylaHca dTUX PEaAKIUi;

c(OpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHUMHYECKOM pEakIUu OT pa3indHbIX (AKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3neicTBus (mpuniun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XUMHUYECKHE IMPOIECCHI, JIEKAIIUe B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUSI CEPHOU KHCIIOTHI,
aMMHakKa, a Takke c(OpMHUPOBAHHOCTh MPEJCTABICHNUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYHCIEHHUS C HCIOJIH30BAHHEM TIOHSATUS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUI Ta30B MPU XUMHUECKUX PEAKIUSIX, MACChHI BEIIECTBA MM 00bEMa ra30B 10 U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO
M3 Y4aCTBYIOIIMX B pCaKIUN BCIICCTB, TCIIJIOBOI'O 3(1)(1)6KT3 pP€aKkuu Ha OCHOBC 3daKOHOB COXPAHCHHUA MACChl BCUICCTB, MPEBPAIICHUA U COXPAaHCHUA
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUN COOI0/IaTh MPaBHIIA MOJB30BAHUS XUMHUYECKOW MOCYJOW M JTa0OpaTOpHBIM 00OPYIOBaHHMEM, a TakKe IMpaBUIa
oOpailieHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBIITOJHEHUIO Ta00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOJHATH XMUMHUYECKUH SKCIEPUMEHT (pa3iioKeHHE IEepOKCHAa BOAOPOJa B MPUCYTCTBHH
KaTajau3aTopa, ONpeiesieHue Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOIO MHIWKATOpA, BIUSHUE Pa3IUYHbIX (PaKTOPOB HAa CKOPOCTH
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XUMHYECKON peaklnu, peakid HOHHOTO OOMeHa, KaYeCTBEHHbIE PeaKIuu Ha Ccylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PellICHUE
OKCIIEPUMEHTATBHBIX 337ad Mo TemMaM «Mertamib»y u «Hemeramibl») B COOTBETCTBUM C TMPAaBHJIAMH TEXHUKH O€30MacHOCTH TpH OOpalieHHd ¢
BEIIECTBAMH U JaOOpaTOpHBIM O0OpYIOBaHUEM, WPEICTABISITH PE3YIbTAaTBl XUMHYECKOTO JSKCIepuMeHTa B (QopMme 3amucu  ypaBHCHUU
COOTBETCTBYIOIIUX peakluii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATH3UPOBAThH XUMHUECKYIO HH(OPMAILIKIO, TOJyYaeMYyI0 U3 pa3HbIX HCTOUHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIuu, aTepHeT u npyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOAATH TMpaBHJa HKOJOTHYECKH IIEIeCOO0pa3HOT0 TOBEACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B IIEIISX
COXPaHEHHUs CBOETO 3J0POBbsI U OKPYXkaroLEeH MPUPOIHOM Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBUSI HA )KMBBIE OPTaHU3MBbI ONPECIEHHBIX BELIECTB,
nonnmasi cmbica nokasarens [1/IK, mosicHATh Ha mpuMepax crmocoObl YMEHbBIIEHUS M MPEIOTBPALICHHs] WX BPEAHOTO BO3ACWUCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUIsl OOYYaIOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUN;

JUISL CTIETIBIX M CHA0OBUASIINX OOYYarOIIMXCs: YMEHHE HCIOJb30BaTh pelbeHO-TOUCUHYI0 cucTeMy obOo3HaueHuit JI. bpaiins ans 3amucu

XUMUYECKUX (HOPMYII.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/
NMPOrpaMmblI Bcero KoﬁﬂTpO‘m’m’le H[%aKanecmae o0pa3oBaTejbHbIe
padoThI padoThI pecypesi
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKAHBI 2
99 HenpenenbHble yriaeBoJOpObl: alIKEHBI, 5 1
' aJIKaJNEeHBbI, aJIKUHEI
2.3 ApoMaTH4ecKue yriieBOAOPOIbI 2
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB U 3 1
' uX nepepadoTka
Hroro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Cruptsl. @eHon 3
39 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHble d(hupbl
3.3 YrireBos! 3 1
Hroro no pazneny 13
Pa3nes 4. A3oTcoaepskaiue opraHi4ecKue coeJHHEeHHs
41 AMUHBI. AMUHOKHUCIOTHL. benku 3

26




Uroro no pazgeny

Pa3pnen S. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero Ko;npom)m,le HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoTsI padoThbI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Merannbl 6 1
2.2 Hewmerannsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX 5
' BEIIECTB
Hroro no pazgeny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KHU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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ITOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE

Ne Hara uudposbie

Tema ypoka Konrtpoabsnbsie IIpakTnueckue
n/n yp Bceero p p I:j u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoTsI
pecypchl

IIpenmer OpraHn4yeckKou XUMUH ee

1 pell p ’ 1 01.09.23
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus CTPOCHHS OpPTaHHYECKUX

2 coequHenuii A. M. BytnepoBa, e€ oCHOBHBIE 1 08.09.23
[IOJIOKEHUS
[TpencraBnenue 0 KJIaCCU(UKALINN

3 OpraHMYECKUX  BemecTB. HomeHkmarypa 1 15.09.23
(cucremaTHyeckas) U TPUBUAIbHBIE HA3BAHUS R
OpPTaHWYECKUX BEIICCTB
AJIKaHBI: COCTaB Hu CTpOCHHE

4 ¢ p ’ 1 22.09.23
TOMOJIOTHUECKUH PsifT
Meran u 3TaH — MIPOCTEUIITHE

5 P 1 29.09.23
MPEJICTABUTENN ATKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 06.10.23
OTWIIEH H MpPONWIEH — IPOCTEHIINE

7 p p 1 13.10.23
MIPEJICTAaBUTEIIA AITKEHOB
IIpaktnyeckas padora Ne 1. «Jlomyuenue

8 P P 5 i 1 1 20.10.23
STHJICHA U U3yYEHHUE €TO0 CBONCTBY
AJKagueHsl. byranuen-1,3 u

9 MeTHI0yTaTuen-1,3. [Toryuenune 1 27.10.23
CUHTETHUYECKOTO KayuyKa U pe3HHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI,

10 FOMOJIOTUYECKUI  psAn.  AleTwieH  — 1 10.11.23

MPOCTEUIIINIA MPEICTABUTEINb AIKHHOB
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Breruncnenus 1o YpaBHCHHUIO XHUMHYECKOH

11 17.11.23
peaKiu
ApeHbl: 0€H301 M TOdyod. TOKCHYHOCTB

12 P 7 24.11.23
apeHOB
I'eneTnueckas CBSI3b JICBOZIOPOJIOB

13 YIIEBOAIOPOROB, 01.12.23
NPUHAIISKAIINX K Pa3IMYHBIM KJIaccam
[IpupoaHble  HUCTOYHHMKH  YIJIEBOJOPOJIOB:

14 MPUPOJIHBIN a3 U MOMyTHHIE HEPTSIHBIE Ta3bl, 08.12.23
He(Th U MPOIYKTHI € TiepepaboTKn
[IpuposHblE  MCTOYHHMKH  YIJIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 v MOMyTHHIE HEPTIHBIE Ta3bl, 15.12.23
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
KontponbHas abora o azzen

16 P P pasaey 22.12.23
«YTIIEBOIOPOABD)
[Ipenensabie OJIHOATOMHBIE CITAPTHI:

17 pes . P 29.12.23
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b
MHOr0aToOMHBIE CIHUPTHI: 3THIEHIIHUKOIb H

18 P 12.01.24
TIIHIEPUH
®eHOoM: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U

19 POCHHE yasL, & 19.01.24
XUMHYECKHE CBOMCTBA, TPUMEHEHHE
AJbJIETUIBL: MaJabICTHI U alleTalbIeT 1.

20 Aerupt: op JICTIIL 1 ate serii 26.01.24
AneToH
OJHOOCHOBHBIC —IIpeJe/IbHBIE KapOOHOBBIC

21 A el P 02.02.24
KHCJIOTBI: MypaBbHHAS M YKCYCHAs
IIpaktuyeckas pabora Ne 2. «CBoiicTBa

22 P pa 09.02.24
pacTBOpa YKCYCHOM KHCIIOTBD»
CreapuHOBass W OJIEMHOBas KHCIOTHI, Kak

23 P : 16.02.24
NPEJCTaBUTENIN BBICIINX KAPOOHOBBIX KUCIOT
Mpbita Kak CONM  BBICHIMX KapOOHOBBIX

24 g P 01.03.24
KHCJIOT, UX MOIOIIIEE ICHCTBHE

25 Cnoxuble  3(Qupsl  Kak  NPOU3BOAHBIC 15.03.24
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KapOOHOBBIX KHUCJIOT. ['MAPONU3 CIIOKHBIX
3¢upoB

26 Kupsr: THJIPOJTU3, MIPUMCHEHHUE, 1 29 03.24
OMOJIOrHYecKasi poJib KUPOB
VYrieBos: COCTaB, KJIaCCH(pUKALIS.

27 Baxneiiiie — npenctaBUTeNu: IJII0KO03a, 1 05.04.24
bpykTo3a, caxaposa

28 Kpaxman u 1memirono3a Kak MPUPOIHBIC 1 12.04.24
TIOJIUMEPHI
KoHnTponbsHas pabota o pasneny

29 «Kucnopoaconepxkaiue OpraHUYECKHE 1 19.04.24
COCIUHEHHMS

30 AMUHEBL: METHUIAMHUH U aHUJIUH 1 26.04.24
AMUHOKHCIIOTBI Kak amM(pOoTepHbIC

31 OpTraHUYECKHE COEIUHEHMNS, 1504 1 03.05.24
Ouosornueckoe 3HaueHue. Ilentuapl

30 benku KakK MPUPOIHBIE 1 17.05.24
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHEBIE IIOHSTHS _ Xxumnn 1 24.05.24
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIC METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHECHUI. 1 25.05.24
[TnacTmacchl, kKaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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Ne
n/n

Tema ypoka

XUMHYECKUN dJIEMEHT. ATOM. DIEKTpOHHAas
KOH(UTYpalusi aTOMOB

11 KIIACC

KoauuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[lepnognueckuii 3axkoH u Ilepnognueckas
cuctemMa xumudeckux osaementos JI. M.
MengeneeBa, uX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB M UX COCIMHEHHH II0
rpynmnam u MIEPUOJAM. 3HayeHune
MEPUOIUYECKOTO 3aKOHa 171 CHCTEMBI
xuMH4eckux sneMeHtoB (.M. MenneneeBa B
pPa3BUTUHU HAYKH

Crpoenue BemiecTBa. XUMHUYECKas CBS3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOMN
cBsi3u. BogopoaHas cBsizb

BanentHOCTS. ONeKTPOOTPULIATEIBHOCTD.
Crenenn OKHCIICHUSI. BemectBa
MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO
CTPOEHUS

[Tonsarue o nucnepcHbix cuctemax. ctuHHbIE
W KOJUIOMJHBIE pacTBOpbl. MaccoBas m0Jist
BEIIIECTBA B paCTBOPE

Knaccudukanmst u HOMEHKJIaTypa
HEOPraHWYECKUX COEIMHEHUH. ['eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3ITUYHBIX
KJIACCOB
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Knaccudukanuss XUMHYECKUX pEaknuid B
HEOPraHWYeCKOM U OpPraHUYeCKOM XUMUHU.
3aKOH COXpAHEHHs MacChl BEIECTB; 3aKOH
COXpaHEHMsI M IPEBpAlllEHUs DSHEPIUU IpU
XUMUYECKUX PEaKLUIX

10

11

Cxopoctps peakiuu. OOpaTuMble peaklUu.
XUMHUYECKOE PABHOBECHUE

[Ipaktuueckass pabora Ne 1. «Bausiaue
pa3IM4YHBIX (akTopoB Ha CKOPOCTh
XAMHYECKON PEAKIIUN»

DnekTponauTrueckas qucconuanus. [Torstue o
BojopoaHOM Tokazatene (PH) pactBopa.
Peakiiun  wonHoro  obmena.  ['maponus
OpPraHUYeCKUX U HEOPTaHMUYECKUX BEIICCTB

12

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEaKLIUU.
[lonatne 00 oaeKTponM3e paciilaBOB U
pacTBOPOB cONEi

13

KonTtponbHas pabota o pazneny
«Teopernyeckrie OCHOBBI XMMUI

14

Mertannsl, ux nonoxkenue B Ilepuogmueckoit
CUCTEME XHUMHYecKux dyemeHtoB JI. H.
MengeneeBa U OCOOEGHHOCTH  CTPOCHUS
atomoB. OO0mme  (uU3MYECKHE  CBOWCTBA
METAJIJIOB

15

16

17

CnnaBel METaUIOB. DIEKTPOXUMHUYECKUN P
HaIPSDKEHUN METaJIOB

XyUMHUYecKre CBOMCTBA BaXKHECHUIIINX METAILIOB
(HaTpwii, KaJlnui, KaJbIHM, Mar"um,
ATIOMUHUI) U UX COeTMHEHUI

XUMUYECKUE CBOWMCTBA Xpoma, MEIW U HUX
COeTUHEHUU

18

XyUMHudecKrue CBOMCTBaA ITMHKA, JKejae3a U HX
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COCIMHEHUN

19

IIpaktuueckass pabora Ne 2. "Pemenue
AKCIICPUMEHTANIBHBIX ~ 3a/lad 1[0  TeMe
«Meramab»"

20

Hewmeramibl, ux nosoxenue B [lepuoanueckoit
CUCTEME XHUMHUYeckux ayemeHtoB JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

duznyeckue CBOIiCTBa HEMETAJJIOB.
AmnjoTponusi  HEMETaUIOB  (Ha  MpuUMepe
KHCII0poJia, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOMCTBA TaJIOTEHOB, CEPbl U UX
COEIMHEHUU

XuMHUecKue CBOMCTBa a3oTa, (hocoppa U ux
COCIMHEHU I

XHWMHYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
UX COeIUHEHUU

25

26

IIpruMeHeHne BaXHEMIIUX HEMETAUIOB U HUX
COeTMHEHNN

O000merne W cucreMarh3anusg 3HAHUH 110
teMe  «Hemetamnel».  Brprumcnenus 1o
ypaBHeHI/H[M XUMHUYCCKUX peaKHI/II\/JI nu
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas pabora Ne 3. «Pemenue
SKCIIEPUMEHTANBHBIX ~ 3aJad 10  TeMe
"HemeTaysl"»

28

KonTtponbnas pabora o temam «MeTaibly
«HemeTtamneny

29

30

HCOpI‘ AHUYCCKHUC W OpPraHUYCCKUC KUCIIOTHI.
HeopraHquCKHe U OPraHUYCCKHUEC OCHOBAHUA

AmMdoTtepubie HEOpraHUYecKue u
OpraHWYecKUe coeAuHeHus. ['eHeTnueckas
CBA3b HEOPraHMYECKUX M  OPraHMYECKUX

34




BC€IICCTB

Ponp xumun B oOecrieueHUH 3KOHOFH‘I€CKOI>'I,

31 SHEPreTUYECKOW U MHINEBOM Oe30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 o0mmx Hay4YHBIX
32 IOPUHLMIIAX  [POMBIIIJIEHHOIO  MOJIYYEHUs 1
BR)KHCUIIINX BEIECTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XHUMHS U 370POBbE YECIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANMYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1. Xwumus: 10-i xnacc: 6a30Bsiii ypoBeHb: yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrnagkoB. — 5-e u3n., crep. — Mocksa: [Ipocsemienue,

2023. - 128 c.: mi.
2. Tab6puensn O.C. Xumus. 10 knacc. Ba3oBblii ypoBeHb: yue0. s 001eo0pa3oBat. yupesxkaenuit. -M.: JIpoda,2021. - 192¢.
3. Tab6puensu O.C. Xumus 11 knacc. Bazosblii ypoBeHb: yued mis o0imeo0pasosarenbHbix yapexaenuii /O.C. T'abpuensn. - 2-e uzn. M.: Ipoda, 2021 -218 c.

METOANYECKHUE MATEPUAJIBI IJI51 YUUTEJIA

1. Xwumwus. 11 kmacc: KOHTPOJIBHBIE M IIPOBEpOUHbIe paboThl K yuebuuky O.C. I'abpuensta «Xumus. 11 knace» / O.C. Tabpuensn, IT.H. Bepéskun, A.A. Yinakosa

u ap. — 220 c.

CoBpeMeHHEBIH YpOK XUMHUHU. TeXHOIOrnH, TpUEMBI, pa3paboTkn yueOHbIX 3ausaTHii / U.B. Mapkuna. — 288c.
3. P.A.Jlumun, B.A. Monouko. Xumust st abutypuentoB. OT cpeHeii MKoIbI K By3y. -256¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/npumepbi-3aga4-pisa

https://fg.resh.edu.ru/

N o ok~ w Do

https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE ITPOI'PAMMBbI
1. KaOuHeTsl LIeHTpa eCTECTBEHHOHAYYHOM M TEXHOJIOTMYeCKON HampaBieHHOCTH «Touka pocTay.
2. Iudposas mabopaTopus 1Mo XUMHUH.

3. Hudposas maboparopust Mo 3KOJIOTHH.
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