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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1O XUMHHM Ha YpOBHE CpeAHEro oémero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHW K pe3yJbTaTaM OCBOSHHUsS  (elepaibHONM  00pa3oBaTeIbHOU
nporpammel cpennero obmero oopazoBanus (POIT COO), npencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpaszoBarenbHoM cranaapre COO, c¢ yuérom Konnenuuu mnpernojaBaHus
yueOHOro mpeamera «XuMHsS» B 00pazoBaTeNbHBIX opraHuzauusax Poccuiickoit denepaunuu,
peaIn3yIoIX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpateruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanuu Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OCHOBY TMOAXOMOB K pa3paboTKe MPOrpaMMbl MO XHUMHH, K OIPEACICHUIO OOIe#l cTpaTerud OO0y4YeHUs,
BOCIIMTAHUSI W Pa3BUTUSI OOydarOIIMXCs CpeAcTBaMHu ydeOHOro mpeamera «Xumusi» it 10—11 kmaccoB Ha 0a3oBoM
ypoBHE cocTaBwiM KoHIentyanbHele nonoxkeHuss GI'OC COO o B3auMoOOYCIOBIEHHOCTH LEJNeH, coaepKaHus,
pe3yNbTaToB 00yUeHNUS U TPEOOBAHUI K YPOBHIO TOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa30oBaHME, IOJTy4aeMO€ BBIIYCKHUKAMH —001€00pa30BaTeIbHON  OPTaHU3alMH, SIBISICTCS
HEOTHEMJIEMOH 4acThi0 X 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEPILIAONIMM TATIOM PeaU3alii Ha COOTBETCTBYIOIIEM eMY
6a30BOM YPOBHC KIIFOYEBBIX LEHHOCTEH, MPHUCYIIHUX IIEIOCTHOH CHCTEME XHMHYECKOrO O00pa3oBaHUS. DTH IEHHOCTH
KacaloTCs TMO3HAHUS 3aKOHOB MPUPOIBI, (HOPMHUPOBAHUS MHPOBO33PEHUS M OOIMIEH KyJIbTYyphl YENOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHWS K CBOEMY 3I0POBBIO M MPUPOAHOI cpexme. Peanmsyercst XuUMHYECKOE
oOpaszoBaHHe OOydalOMIMXCS HAa YPOBHE CpeiHero olmiero oOpa3oBaHMs CpeACTBAMH Y4eOHOro mpeamera «XuMHUs,
CO/IEp)KaHUE M MOCTPOCHHE KOTOPOTO OMPEIEICHBI B MPOrpaMMe 10 XUMHH C Y4ETOM CreludUKA HAyKd XUMHH, ¢€
3HAYCHUS B MO3HAHUM TPHPOJBI U B MAaTEPHAJIBbHON JKU3HHM OOILECTBA, a TAKXKE C YYETOM OOLIMX IIeJeH M MPUHIIHUIIOB,
XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHIE CHCTEMBI CpeiHero obmiero oopasosanus B Poccuiickoit deneparimu.

X¥UMHSA KaK SJEeMEHT CHCTEMBI €CTECTBEHHBIX HAayK HTpaeT OCoOyl0 poib B COBPEMECHHON IMBHIM3ALNH, B
CO3JJaHNM HOBOW 0a3bl MaTepuaabHON KyJabTypbl. OHa BHOCHT CBOH BKJIAJ B ()OPMHUPOBAHHE PALMOHAILHOIO HAYYHOI'O
MBIIIICHHS, B CO3JAaHHUE IENOCTHOTO MPEJCTAaBICHMS 00 OKpPYXKAIOIIEeM MHpe KaK O €IMHCTBE NMPUPOABI M UeJOBeKa,
KOTOpoe (GopMHUPYEeTCss B XMMHM Ha OCHOBE IOHMMAHUSI BELIECTBEHHOIO COCTaBa OKPY’KAIOLIErO MHUpPA, OCO3HAHUS
B3aMMOCBSI3H MEXK/y CTPOCHHEM BEIIECTB, X CBOHCTBAMH M BO3SMOKHBIMH 00JACTAMU IPUMCHEHHS.

TecHO B3aMMOJEHCTBYSI C JAPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHs CTajla HEOTHEMJIEMOW 4acThIO MHUPOBOM
KYJIbTYPbI, HEOOXOMMBIM YCIIOBHEM YCIICIIHOTO TPYAa U XU3HH KaKI0ro 4ieHa odmiectBa. COBpeMEHHasi XUMUS Kak
HayKa CO3MJaTeNbHas, Kak HayKa BBICOKHX TEXHOJIOTMH HalpaBieHa Ha pPEIleHHe TIO00aNbHBIX MPOOJIeM yCTOHYMBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIETHYECKOH, MUILIEBON, SKOJIOTHUECKON 0E€30TTaCHOCTH U OXPaHbI 3/10POBbSL.

B coorBercTBUM ¢ OOLMMHU TENSMH W MPUHIUIIAMU CPEIHET0 OOIIero oO0pa3oBaHUS COJCPKAHHE TpEaIMETa
«Xumusi» (10-11 wimaccel, 06a30BbIil YypOBEHb H3YYCHHUS) OPHEHTHPOBAHO MPCHMYIIECTBEHHO HA OOIICKYJIBTYPHYIO
MOJITOTOBKY 00y4aroIuxcsi, HLOOXOAUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIECIITHOTO BKIFOYCHUS
B )KM3Hb COIIMYyMa, IIPOJIOJDKEHHsI 00pa30BaHMs B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CocTaBisonMU TIpeMeTa «XUMHA» [BISIOTCA 0a30oBble Kypcbl — «Opranuueckas xumus» U «OOmas u
HEOpraHU4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICpP)KaHMsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0Aa30BOM HayKH: CHCTEMa
3HAHUH 110 HEOPTaHMYECKOH XMMMHU (C BKIJIIOUEHUEM 3HAHMN M3 00IIell XUMUM) U opranudeckoil xumun. dopmupoBanue
JAHHOI CHCTEMbl 3HAHUH MPU M3YYEHHH NpeaMeTa o0ecleuMBaeT BO3MOXKHOCTH PAcCMOTPEHHs BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX IMOHATHH, 3aKOHOB ¥ TEOPUNA XUMHH.

CrpyKTypa comepkanusi KypcoB — «Opranuueckas Xumush» 1 «O01mast 1 HeopraHudeckasi Xumus» chopMupoBaHa
B IIPOrpaMMe 10 XMMHUM Ha OCHOBE CUCTEMHOI'0 I0JX0Ja K U3yYEHUI0 yueOHOro MaTepuaa U 00ycI0oBIeHA HCTOPUYECKH
00OCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha ONpENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOHd XUMHU



BEIIECTBA pACCMaTPUBAIOTCS HA YPOBHE KIJIACCUUECKOW TEOPUU CTPOCHUSI OPTaHMUYECKUX COEAMHEHMH, a TAK)KE Ha YPOBHE
CTEPEOXMMHUYECKUX U JICKTPOHHBIX NPEACTABICHUN O cTpoeHNH BemiecTB. CBeseHust 00 M3ydaeMbIX B Kypce BEIIecTBax
JIAIOTCSI B PA3BUTUH — OT YIJICBOAOPOJIOB IO CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeITMHEHHH. B Kypce opranmueckoit
XUMHU TIOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0LIero o0Opa3oBaHMs MEpBOHAYAJIbHbIC
MPE/ICTABICHHs] O XUMUYECKOH CBSI3H, KIACCU(PHUKAMOHHBIX NPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWMCTB BEIECTB OT MX
CTPOCHUS, O XUMUYECKOH PEeaKIUH.

Iox HOBBIM YIJIOM 3peHHsI B mpeaMere «XuMus» 0a30BOTO YPOBHSI PACCMATPHUBACTCSI W3YYCHHBIH Ha YPOBHE
OCHOBHOTO 00I1ero 00pa3oBaHusi TEOPETUUESCKUI MaTepral U (HaKTOJOTHIECKUE CBECHHUS O BELIECTBaX U XUMHYECKOI
peakuun. Tak, B 4acTHOCTH, B Kypce «O0Imasi 1 HeopraHu4eckasi XM 00yYarOIIUMCsI [IPEIOCTABIIETCS] BO3MOKHOCTD
OCO3HATh 3HAYCHHE MEPHOJUYSCKOTO 3aKOHa C OOIIETEOPETHYSCKUX U METOJOJOTHYECKUX TMO3MIUMA, TIyOXKe MOHSITH
UCTOPUYECKOE N3MEHEeHHe (PyHKIMK 3TOro 3aKoHa — 0T 0000ImaromIeil 10 00BICHAIONIEH 1 TPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMI 0 Ba)KHEHIINX BEIIECTBAaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHHH, a TAaKKe O
XUMHUYECKHX PEaKIUsIX, WX CYIIHOCTH ¥ 3aKOHOMEPHOCTSX IPOTEKaHusi JomoiHsercs B kypcax 10 m 11 xmaccor
JJIEMEHTAaMH  COZCPIKAHHSI, MMEIOIIUMH KYJIbTYPOJIOTHUCCKHA M TPHUKIAJHOW XapakTep. ODTH 3HAHUS CHOCOOCTBYIOT
MMOHMMAHUIO B3aUMOCBSI3U XVMHH C JIDYTUMH HayKaMH, PacKphIBAIOT €€ poJib B IO3HABATEIBHOM W MPAKTHYECKOM
JICSITEJIBHOCTH  YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXKCHHS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUH U
MPAKTUYECKUX MPHIOKEHUN XUMHUH, TTIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIESCTBEHHO W JTMYHOCTHO 3HAYUMBIX
npo0JeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKA OCMBICIIMBATh MH(QOPMAIIMIO U TIPUMEHATH €€ ISl TIOTIONIHEHHSI 3HAHUIA,
pEIICHUsT WHTEIUICKTYaJbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a1ad. B IemoMm cojaepkaHue ydeOHOro
npeaMera « XMMHsD) TAHHOTO YPOBHSI M3YYEHHsI OPUECHTHPOBAHO Ha (OpMHUpPOBAHKE Y 00YUAFOLIMXCS MUPOBO33PEHUECKOM
OCHOBBI JIJISI TIOHUMaHUsI PUIOCOPCKUX HJICH, TAKUX KaK: MaTepUaIbHOE SJMHCTBO HEOPraHWYECKOTO U OPraHMYECKOTO
MHpa, 00YyCIIOBJIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, IMO3HABAEMOCTb MPHUPOJHBIX SIBICHUH IMTyTEM
SKCHEPUMEHTA M PEIICHHs MPOTHBOPEUYHMI MEXKIY HOBBIMH (DaKTaMH M TECOPETUYECCKUMH TPEINOChIIKAMH, OCO3HAHUE
pPOJIM XUMUHM B PEIICHUH JKOJIOTHUYSCKUX MPOoOJeM, a Takke MpolsiaeM COepPeKeHUs IHEPTeTHUYECKUX PECYpCOB, CHIPhS,
CO3/IaHMsI HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B miaHe pemieHusl 3a7a4 BOCIUTAHHS, PAa3BUTHUS W COIMANM3AIMU OOYYAIOIIUXCS TPHUHATHIC MPOTPAMMOM IO
XUMHH  TOAXOOBI K OMNPCICICHUIO COJACPIKAHUS ¥ IOCTPOCHUSI MPEIMETa IPEAyCMaTPUBAIOT (HOPMHUPOBAHHE
YHHUBEPCATbHBIX YUYEOHBIX NEUCTBUI, MMEIONMX 0a30BOE 3HAYCHHE IS Pa3IUYHBIX BHIOB JCATEILHOCTU: PEIICHUSI
npo0seM, TOUCKa, aHaiu3a ¥ 00pabOTKM WH(POPMAIMH, HEOOXOMUMBIX JJISi MPUOOPETCHHUS! OIbITA MPAKTUYCCKON H
HCCIIeI0BATENBCKOM AEATETBHOCTH, 3aHUMAIOIIESH BAJKHOE MECTO B MMO3HAHUU XHMHH.

B mpakTuke mpenojaBaHus XUMMHU Kak Ha ypOBHE OCHOBHOTO 0o0miero oOpa3oBaHMs, TaK M Ha YPOBHE CPEAHETO
obmiero odpa3oBaHus, IPU OMPECTCHUH COAEPKATEIPHON XapaKTePHCTHKH IeNel M3ydeHHs MpeaMeTa HalpaBICHUEM
MEPBOCTENECHHON 3HAYMMOCTU TPAJULUOHHO NPHU3HAETCS (OPMHUPOBAHUE OCHOB XMMHUUYECKOH HAyKH Kak OO0JIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHUS, IPAKTUYECKOH AEATENbHOCTH YEIOBEKa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOM
KyJIbTypbl. C METOANYECKON TOYKHM 3pEHUSI TaKOH MOAXOM K ONpPEIE/ICHHUIO Lesiell n3yueHus MpeaMeTa sBJISeTCs BIIOJIHE
OIIPaBIaHHbIM.

CorylacHO IaHHOM TOYKE 3pEHHs INIaBHBIMM LEJISIMU M3ydeHMs npenmera «Xumus» Ha 6azoBoM yposue (10 —11
KII.) SIBIISTEOTCSI:

(opMHEpOBaHHE CHCTEMBI XUMHUYECKHIX 3HAHHI KaK BayKHEHIIEH cocTaBiAIomel eCTeCTBEHHO-HAYYHON KapTHHBI MHpA, B
OCHOBE KOTOPOH JIeKAaT KJIIOYEBbIE MOHATHUS, (DyHIAMEHTAIbHbIE 3aKOHbI M TEOPUU XHUMHHU, OCBOCHME SI3bIKA HAYKH,
YCBOCHHE U TIOHUMAHHE CYIIHOCTH JOCTYITHBIX 0000IIEHHIT MEPOBO33PEHUIECKOT0 XapaKTepa, 03HAKOMIICHHE ¢ NCTOpUeH
UX Pa3BUTHUS U CTAHOBJICHUS;

(dopmMHEpoBaHHE W pa3BUTHE MPEJCTaBICHHI O HAyYHBIX METOJAX IO3HAHHS BEIIECTB M XHMHYECKHX pEaKIIHii,
HEOOXOIUMBIX A7 MPUOOPETEHHs] YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKHUX SIBICHUH, IMEIOIINX MECTO
B IIPUPOJIE, B IPAKTUYECKON Y MOBCEJHEBHON KU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB IEATEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U OOBSCHEHHEM XUMHUYECKOTO HKCIICPUMEHTA,
COOJIOICHNEM TTPABHIT O€30ITaCHOT0 OOpAIeHHs C BEIECTBAMH.

Hapsiny ¢ stum, comepxatenpHas xapakTepUCTHUKA IeNed U 3ajad M3ydeHHs] IpeaMeTa B MporpaMMe Mo XUMHUU
YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH NPHOPUTETAMHU B CHUCTEME CpeIHero oOIiero oOpa3zoBaHUs.
CeroziHsi B IpeNoiaBaHuy XUMHUH B OOJIBIICH CTENICHU OTHAETCS MPEANOYTEHUE MPAKTUYECKO KOMIIOHEHTE COJICPKAHUS
00yuyeHHsl, OPUEHTHUPOBAHHOW Ha MOJTOTOBKY BBIIMYCKHHKA O0I€00pa30BaTeNbHON OpraHU3ally, BJIAJCIOIIETO HE
Ha0OpOM 3HAHUIL, a PYHKIMOHAILHONH IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTUBHOTO MOJYYCHUS 3HAHUU U
MIPUMEHEHUS UX B PEATbHON )KU3HU ISl PEHICHNs IPAKTUUECKUX 3a/1a4.

B cBs3u ¢ atum IpUu U3YUCHHUU NPEAMETa «XUMUSD JOMHUHHPYIOIIEC 3HAYCHHC HpI/IO6p6TaIOT TaKuc 1LCIu U
3aJlauu, KakK:



ajanranys oOydYaroIMXcs K YCIOBHSM JMHAMUYHO Pa3BUBAIOLIETOCS MHUpa, (OPMHUPOBAHME HHTEIIEKTYAIBHO
pPa3BUTOH JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEILHOMY HPUHATHIO I'PAMOTHBIX
pelIeHHii B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHHUEM;

(dopMupoBaHHe y OOYYArONMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIMI), MMEIONIMX YHUBEPCAIbHOE
3HAYCHUE ISl Pas3iIM4YHBIX BHJIOB JICSTEIBHOCTH: pEIICHUs TpolieM, TMOWCKa, aHalu3a W 00paboTku HH(OpMAINH,
HEOOXOUMBIX JIJIsl IPUOOPETEHNUS OMBITA JCATEIBHOCTH, KOTOpas 3aHUMAeT BAKHOE MECTO B TIO3HAHUM XUMUH, & TAKKe
JULSL OLCHKH C MO3UIHHA JKOJOTHYECKO O€30MacHOCTH XapakTepa BIUSHHS BEIICCTB W XHUMHYECKHX MPOIECCOB Ha
OpTaHM3M YeJIOBeKa U MPUPOTHYIO CPEy;

pa3BUTHE TI03HABATEJbHBIX HMHTEPECOB, HWHTEJUICKTYAJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH O0y4YaromMXcs:
CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE 3HAHHS IO XMMHH B COOTBETCTBHHU C JKM3HEHHBIMH ITOTPEOHOCTSIMH,
UCIIOJIB30BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHUH JJIsl TOMCKA M aHalInW3a y4yeOHOW M Hay4YHO-TOMYJISIPHON
MH()OPMAITH XUMUYECKOTO COJICPIKaHNS;

(dopMupoBaHue U pa3BUTHE y O0YYAIOMMXCS aCCOLUMATHBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOII0AaTeIbHOCTH,
COOPaHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBI, B YaCTHOCTH, INPH IUIAHUPOBAHWU M MPOBEICHHUU
XUMHUYECKOT0 SKCIICPUMEHTA,

BOCIIHTaHUE y OOydarommxcs yOKAEHHOCTH B I'YMaHHCTHYECKOW HANPAaBICHHOCTH XMMHH, €€ BaKHOM pOJH B
pelICHUN TJ00ATbHBIX MPOOJEM PalMOHAIBHOTO IPHUPOJIONOIB30BAHMS, IOMOJHEHNUS YHEPTeTHYECKUX PECYpPCoB U
COXpaHEeHHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOLIEHHWs K NPHPOAE U CBOEMY
3JI0POBBIO, @ TAK)XKE NMPHOOPETEHHs ONbBITA MCHOJIB30BAHMS MMOJYUYEHHBIX 3HAHHH JUIS NMPUHSATHS TPAMOTHBIX PEHICHUH B
CUTYaIUsX, CBSI3aHHBIX C XMMUYECKUMHU SBJICHUSAMH.

B yueOHOM miaHe cpemaHero ooOiiero oOpa3oBaHusl HpeaMeT «XHUMHUs» 0a30BOTO YPOBHS BXOJHT B COCTaB
npeaMeTHO# ob6nacTi « ECTeCTBEHHO-HAYYHbBIC MTPEAMEThD).

OOr1ee 9nCIIO0 4acoB, OTBEAEHHBIX IS W3YUYEeHWsS XHUMHH, HAa 0a30BOM ypOBHE CpeIHEro oOIero oopasoBaHus,
coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henenmo), B 11 ximacce — 34 gaca (1 yac B Heseio).

COJEPXAHHUE OBYYEHUA

10 KJIACC

OPITAHUYECKAS XUMUSA

TeopeTI/l'{ecmle OCHOBBI OpFaHl/l‘IECKOﬁ XUMHUHU

IIpenmer OpraHUYecKon XUMHUU: eé BO3HHKHOBEHHE, pasBuTHe u 3HaYECHUE
B IIOJYYCHHH HOBBIX BEIIECTB W MarepuaioB. Teopust cTpoeHHs OpraHudeckux coequHeHuit A. M. Bytieposa, eé
OCHOBHBIE MOJI0KeHHs. CTpYKTYpHBIE (HOPMYJIBI OPraHUUECKUX BelecTB. ['omomnorus, nomepusi. XuMH4ecKkasl CBI3b B
OpPTraHMYECKUX COEIUHEHUSIX — OJJUHAPHBIC U KPATHBIE CBA3H.

HpeHCTaBHCHI/Ie ) KJ'IaCCI/I(bI/IKaIII/H/I OpraHUYCCKUX BCIICCTB. HOMGHKJ'IaTypa OpTraHUYCCKUX COBHI/IHSHI/Iﬁ
(CI/ICTeMaTI/I‘IeCKaSI) 1 TPUBHUAJIbHBIC Ha3BaAHUSA BaKHEHIIIHNX HpeJICTaBI/ITCHCFI KJIaCCOB OPraHNYCCKHUX BCIICCTB.

OKCIIePUMEHTAIBHEIC METO/IbI M3YYCHNMS BEIIECTB U NX MPEBPANICHHI: 03HAKOMIICHHE C 00pa3iaMi OPTaHMYEeCKIX
BEIIECTB U MaTepHallaMd Ha MX OCHOBE, MOJICIMPOBAHHE MOJICKYJ OPraHUYECKHX BELICCTB, HAOIIOJCHHE U OIHMCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPAIICHAI0 OPraHMYECKUX BEIIECTB NPH HarpeBaHuu (MUIaBjieHHe, O0OyIrIMBaHUE U
ropeHue).




Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKHU psii. MeTaH M 3TaH — MPOCTEHIIHME MPEJCTaBUTENN AJIKaHOB:
¢usnyeckue W XUMHYECKHE CBOWCTBA (PEaKIHMH 3aMENICHUs W TOPEHMs), HAaXOKIEHHE B IPUPOJE, TOJNydeHHE H
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psifl. DTUIICH M MPOIMIEH — IPOCTEHIINE TIPE/ICTABUTENN AIIKEHOB:
¢usuyeckue W XMMHYECKHE CBOWCTBA (PEaKIMW THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATALUM, OKHCICHHS U
MOJIMMEPU3ALIUH ), TOJIyYCHHUE U TPUMEHEHNE.

Ankanuensl: OyragueH-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIME XMMHYECKHE CBOHCTBA (peakius
nonumepu3anun). [loydenre CHHTeTHIECKOTO KaydyKa 1 Pe3UHBI.

AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKUH psiJl. AICTHICH — MPOCTCUIINN IMPEICTaBUTEIh
QIKUHOB: COCTaB, CTpOEHHE, (U3MUECKHEe W XHMMHYECKHE CBOIcTBa (peakuuy THIPUPOBAHHUS, TAJIOTEHUPOBAHUS,
THApaTalli, TOPEHHUs ), TIOyIeHHEe U IPIMEHEHHE.

Apenbl. BeHszon: coctaB, crpoeHue, (U3MYECKHE W XUMHYECKHE CBOHCTBa (pEaklUMU TaJlOTCHUPOBAHUS H
HUTPOBAHUA), OJydeHUEe M MPUMEHEHUe. T01yon. cocmas, cmpoenue, Qusudeckue u Xumuyeckue ceolcmed (peakyuu
2ano2eHuposanus U HUmMpoganus), noayuenue u npumenenue. TOKCUUHOCTb apeHOB. ['eHeTHueckas CBA3b MEXKIY
YTJIEBOAOPOIaMH, TIPUHAICKAIINMHE K Pa3INIHBIM KIaccaM.

TIpupoHbIle HCTOYHUKH YIIeBOAOPOAOB. IlpuposaHslii Ta3 W mnomyTHble HedTsHble ra3el. Hedrs u e
npoucxoxaeHne. CrnocoObl nepepaboTKH He(TH: IMEPEeroHKa, KPEeKUHr (TePMUYECKUH, KaTaIUTHYECKHUH), MHPOIIH3.
IponykTel epepaboTkn HeDTH, UX MPUMEHEHHE B MPOMBIIIICEHHOCTH W B OBITY. KaMEeHHBIH yronb M MPOIYKTHI €ro
nepepaboTKH.

OKCIIEpUMEHTAIBHBIE METO/Ibl U3YYCHHUSl BEHIECTB W UX IPEBPAICHHN: O3HAKOMJICHHE ¢ 00pas3lamMu IU1acTMace,
KaydykoB ¥ pesuHbl, komwiekuun «Hedte» m  «VYromp», MopenmupoBaHHE MOJEKYN  YIJIEBOJOPOJOB |
raJOreHONpPOU3BOIHBIX, TIPOBEICHNE IPAKTHYECKON pAOOTHI: MMOJIyYeHHUE STUIICHA U U3Y4YECHHUE €TI0 CBOMCTB.

Pacuérnble 3a1a4u.

BeruncieHuss 1o ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJNMYEeCcTBA MCXOAHOTO BELIECTBA HIIH
MPOIYKTa PEaKLUK [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXO/HBIX BEIIECTB MM NMPOIYKTOB PEaKIUH).

Kucioponconep:kamue opraHnyeckne coeXHHEHUs

HpeﬂeﬂbeIC OJHOATOMHBIC CIIHMPTHI. MeTaHoa W ATAHOII: CTpOCHHUEC, (1)1/13]4'{601(1/16 M XMUMHUYECKHE CBOMCTBA
(peaKL[I/II/I C AaKTUBHBIMHU METaJIaMH, TaJIOT€HOBOAOPOJaMH, ropeHHe), MNPUMCHCHUEC. BO,HOpO,HHLIe CBA3U MCKAY
MOJICKYJIaMU CITUPTOB. I[eﬁCTBHC MCTaHOJIa U 9TaHOJIa Ha OPraHru3M 4CJIOBCKaA.

MHuoroaroMHbIe CIIUPTHI. DTHUIICHTIUKOIb U TIIMOEpUH: CTPOCHUEC, (1)1/131/1‘16CKI/IG U XUMHYECKHE CBOMCTBA
(B3aPIMO,HeI710TBPIe CO MICJIOYHBIMU METAJUIaMH, Ka4€CTBCHHAsd pPCAKOHWd Ha MHOIOAaTOMHBIC CHI/IpTLI). HeﬁCTBHe Ha
OpraHmM3M 4€JIOBCKaA. HpI/IMCHCHI/IC TJIIMIOEpUHA U STUJICHIJIMKOJISA.

DeHOII: CTpOeHUE MOJIEKYJIBI, PU3HIECKUE M XUMIYecKue cBoicTBa. TokcmanocTh (heHomna. [IpuMenenne denoa.

AJ'H),HCI‘I/I,HI)I U KenioHbl. CDOpMaJ'II)Z[eFI/I,H, afeTajibAerua: CTpOCHHC, (bI/IBI/I‘IGCKI/Ie U XUMUYECKHEe CBOMCTBA (peaKHI/II/I
OKHCJICHUA U BOCCTAHOBJICHHUA, KAUCCTBCHHBIC peaKum/I), TIOJIY4YCHUE U IIPUMECHCHUEC.

OZIHOOCHOBHBIE ITPEAENbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAsI KUCIOTBL: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHEe CBOMcTBa (CBOICTBa, oOmMe JyIsd Kilacca KUCIOT, Peakuus ITepU(UKALUH), MOJyYEHHE U IMPUMEHEHHE.
CreapuHOBasl U OJIEMHOBAs KUCIOTHI KaK IPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. MbITa KaK COJIM BBICHIHX
KapOOHOBBIX KHCJIOT, HX MOIOIIee JIeHCTBHUE.

CrosxHble 3(GUpPbI KaK POU3BOAHBIE KAPOOHOBBIX KUCIOT. I'uIpoan3 ci1oxHbIX 3GupoB. XKupsl. ['naponus ;xupos.
IIpumenenue xupoB. buosoruueckas posb KUPOB.

VYrieBompl: cocTaB, KiacCU(UKAIMS YIJIEBOJAOB (MOHO-, M- W TOJNUcaxapuabl). [Ioko3a — mpocTedmmit
MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbl, (U3MYeckne M XUMHYECKHE CBOMCTBa (B3aUMOJACHCTBHE C



rugpokcunoM meau(Il), okucnaenue amMMuadHbIM pacTBOpoM okcuia cepedpa(l), BoccraHoBieHUE, OpOXKEHUE TIIIOKO3bI),
HaXO0XJEHUE B IPUPOJIE, IPUMEHeHHe, Ouosorudeckas posb. @otocuntes. @pyKkro3a Kak U30Mep IIIOKO3bL.

Kpaxman u nemmonosza kKak npupojasble mnoiauMepbl. CTpoeHue Kpaxmajia W LeJUIrosio3bl. Dusnyeckue u
XUMHUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KAUeCTBEHHAS PEaKIHs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl W3YYEHHs BEHIECTB M HX IPEBpAIllEHUH: MpOBeIeHHEe, HAOIIOCHUE U OIHMCaHHEe
JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CITUPTOB, KaUECTBEHHBIE PEAKIMH OJHOATOMHBIX CHHPTOB (OKHCIEHHE JTaHOoJa
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3amMmojeiicTBue rimiepuHa ¢ rugpokcugom menu(ll)), ampaerunon
(okucieHre aMMHua4HbIM pacTBopoM okcuia cepedpa(l) u ruapokcunom meau(Il), B3aumoaeicTBre KpaxMania ¢ HOIOM),
[IPOBEIeHHE TIPAKTHYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3aaun.

BorunciieHust 1Mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BELIECTBA WM
MPOIYKTa PEAKIINH 110 U3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY OJJHOTO M3 UCXOIHBIX BEIIECTB WU IIPOYKTOB PEaKInH).

ASOTCO)ICpXCaH.II/Ie OpraHUuYCCKHUE COCIUHECHU.

AMUHOKHCIIOTBI KaKk aM(pOTEpHble OpraHu4eckue coeauHeHus. Du3nueckue W XUMHUYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha puMepe TIuIrHa). brnonorndeckoe 3HaueHne aMHHOKUCIOT. [lenTrabt.

Benkn xaxk npupojHbIe BBHICOKOMOJIEKYJISIpHBIE cOeinHEeHMsA. [lepBUuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
OenkoB. XMMHUYECKHE CBOICTBA OCJIKOB: THAPOJIH3, ICHATYPAlNs, KAYECTBEHHbIC PEaKIIMU Ha OCJKH.

OKCIEPUMEHTATbHBIC  METOJBI M3YYCHHWS BEIIECTB W WX NPEBPAIICHHM: Ha6J'IIOZ[eHI/Ie U OIHMCaHHC
JACMOHCTPAalMOHHBIX OIIBITOB: ACHATYpalUua OcKoB IIpU HAarpe€BaHuu, IBETHBIC PEAKIINHN OCJIKOB.

BblCOKOMOJIeKyJISIpHLIe COCIMHCHUSA

OCHOBHBIC TIOHSTHS XHMHU BBICOKOMOJICKYJISIPHBIX COCAMHEHUH: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
CTENeHb MOJIMMEPH3AINH, CpPeIHsIST MOJeKyJspHas wmacca. (OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUH — MOTMMEPHU3aLUs U MOJINKOHCHCALUSI.

3KCH€DI/IM€HTaJ'H>HI)IC MCTO/Ibl U3YYCHHUSA BEIICCTB U MX npeapamen—mﬁ: O3HAKOMJICHHUE C 06pa3uaMn MPUPOAHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYy1YyKOB.

MexnpeIMeTHbBIEC CBSI3H.

Peannzanus MexnpeaMeTHBIX CBA3EH IIPU M3yYeHHM OpraHM4eckoil xumuu B 10 Kiacce oCylIECTBISETCS depe3
HCIIONIB30BAaHIE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK M MOHSTHH, SBIAIOIINXCSA CHCTEMHBIMU AT OTACIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0me ecTeCTBEHHO-HAyUYHbIC TMOHATHUS: SIBJICHUE, HAy4HBIH (DakT, rMIoTe3a, 3aKOH, TEOpPHS, aHAIN3, CHHTE3,
KJaccuuKaIys, epUoJINIHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE.

PusyuKa: MaTepus, DHEPIWA, Macca, aToOM, DJIEKTPOH, MOJIEKyJa, DHEPreTHYECKHH ypPOBEHb, BEHIECTBO, TEIIO,
00BbEM, arperaTHOE COCTOSIHHE BELIECTBA, (PU3NUECKNUE BETUUNHBI U €AUHULIBI X H3MEPCHHUSI.

Buonorns: kierka, opranusM, 6mocdepa, 0OMEH BEHIECTB B OpraHM3ME, (POTOCHHTE3, OHOJIOTHYCCKH aKTHBHBIC
BelecTBa (OesKy, yrieBOAbL, JKUPBI, HEPMEHTHI).

T'eorpadusi: MuHEpasbl, TOPHBIC IOPOIBI, TOJIE3HBIC HCKOTIAEMbIE, TOIIIIMBO, PECYPCHI.

TexHomorus: MUAIIEBBIC TPOAYKTBHI, OCHOBBI PAllMOHAJIBHOI'O MNHUTAHHWsA, MOIOIIUE CPCACTBA, JICKAPCTBCHHBIC H
KOCMETHYCCKUC IperapaThbl, MAaTCPUAJIbl U3 UCKYCCTBEHHBIX U CUHTECTUYECKUX BOJIOKOH.

11 KJIACC



OBIIAS U HEOPTAHUYECKAS XUMUS

TeopeTuqecmle OCHOBBI XUMHUH

XuMHuUYecKHid 37eMeHT. ATOM. S1ipo aroma, H30TOmbL. DJIEKTPOHHAs 000JI0YKa. DHEpreTHuecKue YpOBHH,
HOypPOBHH. ATOMHBIC OpOHTANH, S-, P-, d- 3meMenThI. OCOOCHHOCTH pacIpe/IelIeHHs SIIEKTPOHOB 10 OPOUTAIISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJI0B. DIIEKTPOHHAS KOH(PUTYpaIHs aTOMOB.

Tlepuomuuecknii 3akoH u Ilepuommueckass cucrema xumuueckux diementoB JI. W. MenneneeBa. CBsi3b
nepuoanyecKkoro 3akona u Ilepmomudeckoit cuctembpl xuMmuueckux aneMmeHntoB [[. WM. MenpeneeBa ¢ coBpeMeHHOH
TEOpUel CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
1 CJIO’KHBIX BEIIECTB IO TPYMIIaM U MepruoiaM. 3HaUeHHEe IEPUONIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XWMHUYECKas CBs3b. BUIbI XUMHUECKOW CBsI3M (KOBAJIGHTHAs HETOJSIPHAST W TIOJSIpHAs,
MOHHasl, MeTaJuln4eckas). MexaHu3Mmbl 00pa3oBaHMs KOBAJICHTHON XWMHUYECKOW CBsi3M (OOMEHHBIH W JIOHOPHO-
akuenTopHsit). Bomopomnas cBs3e. BamentHocTh. DnekrpooTpunatenbHOCTh. CTeneHb OKHuciaeHus. VOHBI: KaTHOHBI U
AQHHMOHBI.

BeriecTBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH IMOCTOSHCTBA COCTaBa BeIlecTBA. THIIBI
KPUCTAUTMYECKHUX PEIIETOK. 3aBHCUMOCTh CBOMCTBA BEILIECTB OT THIIA KPUCTATUTHUECKON PEIIETKH.

Tlonsitue o JIUCTIEPCHBIX CUCTEMax. HcTrUHHBIC U KOJUIOU/IHBIC PacTBOPLI. MaccoBast 10J1s BEIeCTBa B pacTBoOpeE.

Knaccn(bmcaunﬂ HEOPraHn4CCKux COCZ[I/IHGHI/Iﬁ. HOMCHKJ’[aTypa HCOPraHn4CCKUuX BCIICCTB. I'eneruyeckast CBSI3b
HCOPraHM4YE€CKNUX BEUICCTB, NIPUHAICKAIIUX K PAa3JINIHBIM KiIaCCaM.

Xummdeckas peaknus. Kiaccudukanms XUMHUECKHIX PEaKIiii B HEOPTAaHHMIECKOH U OPTraHWIECKOH XUMHH. 3aKOH
COXPaHEHHUS] MacChl BEILIECTB, 3aKOH COXPAHEHHS 1 IPEBPALICHUS SHEPIUHU NIPU XUMUYECKUX PEAKIHX.

CKOpOCTh peakuuy, e€ 3aBUCUMOCTb OT Pa3JInuHbIX (PpakTopoB. OOpaTuMble peakiu. XUMHYECKOE paBHOBECHE.
DaKTOpPBI, BIUAIOIINE HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunuun Jle [latenbe.

Onexrponutuyeckas auccoruanus. CunbHple M ciadble dmeKkTponuThl. Cpena BOJHBIX PAcTBOPOB BEIIECTB!
KHUCJas, HelTpasbHas, eJ0YHasl.

OKHCITATEIbHO-BOCCTAHOBUTEIIHHBIC peaKknunun.

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YUYEHHUs BEIIECTB M MX NPEBPAIICHUH: AeMoHCcTpanus tadmun «lleproanyeckast
cucremMa xumuueckux siaemeHToB JI. WM. MenneneeBa», nzyueHue Mojeled KPUCTAUTMUECKUX PEMIETOK, HAOIIOICHHE
M ONHCAaHWE JEMOHCTPAIlMOHHBIX M Ja0OpaTOPHBIX ONBITOB (pas3ioKeHHe IEePOKCHAa BOAOPOJAa B TIPHCYTCTBUH
KaTaJln3aTopa, OINpEETIeHUE CPeIbl PACTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLMH HOHHOTO
oOMeHa), MpoBeIeHHE MPAKTHUECKOH paboThl « BiusHuEe pa3inuHbIX (aKTOPOB HA CKOPOCTH XUMUYECKOH PEeaKIHn».

PacuéTHple 3agaun.

Pacuérel 1o ypaBHEHMSM XHMHUYECKUX pEakLUil, B TOM UHCIE TEPMOXUMHUYECKHE pacuéThl, pacuéTbl C
UCIIOJIb30BAHHUEM TOHATHUS «MACCOBas JA0JIS BEIECTBAY.

Heopranunveckasi xumust

Hewmeramnel. Ilonoxxenne HemetamwioB B Ilepuoguueckoil cucteme xumuyeckux anemeHToB J[. M. Menaeneesa u
0COOEHHOCTH CTpOeHHs aTOMOB. dU3NYecKre CBOWCTBA HEMETAIUIOB. AJUIOTPOIHUSI HEMETAUIOB (Ha MPUMEPEe KUCIOPoAa,
cepsl, pocdopa u yriepoja).



XUMHUYECKHE CBOMCTBA BAYKHEHIIIUX HEMETAJUIOB (TaJlOreHOB, Cepbl, a30Ta, Gocdopa, yriaepoaa U KpeMHHsI) U UX
coeMHeHMH (OKCUIOB, KUCIOPOJICOACPIKAIINX KUCIIOT, BOJOPOAHBIX COCIMHEHUI).

IIpumenenne Ba)XHEUIITNX HEMETAIJIOB U UX COCTUHEHHH.

Meramnst. [lomokenne wmetamnoB B Ilepmonmueckoit cucteme xmmudecknx dnementoB J[. W. Menneneesa.
Oco0EHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI04YeK aTOMOB MeTayuioB. OOmme ¢uzndeckue cBoicTBa MeTa/uioB. CIUIaBbI
METAJJIOB. DJIEKTPOXUMHUYECKUH Psil HAMIPSHKEHUH METaJlIOB.

XUMHUYECKHE CBOMCTBA BAKHEHMINMX METAIOB (HATPWUH, KallWi, KaJblMH, MarHuil, aJlOMHHHUH, IUHK, XPOM,
JKeJe30, MeJIb) ¥ UX COSAMHEHUH.

OO611He crocoObl MONyYeHHsT METAIIOB. [I[pUMEHEHHE METAIJIOB B OBITY U TEXHHKE.

OKCIIepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEUIECTB M WX MPEBpallleHWH: H3ydeHue Koyuiekiuuu «Mertamasl u
CIUIaBbD», 00pa3OB HEMETAJIIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4, HAOII0/ICHHE U OMUCAHUE JEMOHCTPAIOHHbBIX U
7Ta00PaTOPHBIX OMBITOB (B3aUMOJEHCTBHE TMAPOKCHIA ATIOMHHHS C PAaCTBOPAMH KHCJIOT M IIeNo4Yel, KaueCTBEHHBIE
peaKiuy Ha KaTHOHBI METAILIOB).

PacuérHble 3aaun.

Pacuérel Macchl BemecTBa WM 00bEMA Ta30B 10 U3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WM 00BEMY OJHOTO
U3 YYaCTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl Macchl (00bEMa, KOJHUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIU OJTHO
U3 BEIIECCTB MMEET IPHMECH.

XuMus ¥ ;KU3Hb

Ponb xuMum B 00eCrieUeHUH DKOJOTMYCCKOM, SHEPTETHUCCKON U THIIEBOH 0€30MacHOCTH, Pa3BUTHH MEIAUIIUHBI.
TToHsTHE O HAYYHBIX METOJIaX IMO3HAHMSI BEIIECCTB U XUMHUYSCKUX PEaKIUH.

Hpe].'[CTaBJ'IeHI/ISI 00 O6I.[II/IX HAaY4YHBIX MPUHOHIIAX IPOMBIIIJICHHOT'O IOJYYCHUA BaKHEHUIIINX BCHICCTB.

Yenosek B MUPE BEUICCTB U MAaTCPHUATIOB!: Ba)KHEHIIINE CTPOUTEJIbHBIE MaTCPpHaJibl, KOHCTPYKIUOHHBIC MaTCpUalibl,
KpacCKu, CTEKJI0, KCpaMUKa, MaTCPpUaJIbl UIA SJICKTPOHUKHU, HAHOMATCPUAJIbl, OPraHNICCKUEC U MUHCPAJIbHBIC yIIO6p€HI/IH.

Xumusi ¥ 370pOBbE YEJIOBEKA: IpaBHJa HCIIOJIb30BAHHUS JIEKAPCTBEHHBIX MpENapaToB, NpaBuiia 0E30MacHOro
HCTIOJIB30BAHUS TpenapaToB OBITOBOM XUMUHU
B ITIOBCEJIHEBHOM KU3HMU.

MexnpeIMEeTHbBIEC CBSI3H.

Peanu3anust MeXNpeOMETHBIX CBs3ed Npu wH3ydeHHUM oOIed u HeopraHudeckod xumuu B 11 Kiacce
OCYIIECTBISIETCSA Yepe3 HCIONB30BaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHATHH, SBIISIONINXCS
CHUCTEMHBIMHU JJIs1 OT/AEBHBIX IIPEIMETOB €CTECTBEHHO-HAYyYHOI'O LIUKJIA.

OO0ue ecTecTBEHHO-HAyuYHbIC IIOHATHUS: HAay4HbId (aKT, THIOTE3a, 3aKOH, TEOpHUs, AaHalMu3, CHHTE3,
KJaccuUKaIys, MePUOJIUNIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE, H3MEPEHHUE, SBIICHHUE.

®dusnka: MaTepusi, SHEPTHUsl, Macca, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, PaAMOAKTUBHOCTh, MOJICKYJIa,
SHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEII0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3MUSCKNE BETMUNHBI ¥ ¢THHUIIBI
UX U3MEPEHHS, CKOPOCTb.

buonorust: kieTka, opraHu3M, 3KocHcTeMa, duocdepa, Makpo- U MUKPOIIEMEHTHI, BATAMHUHBI, OOMEH BELIECTB B
OpraHu3Me.

Feor‘pa(bm{: MHHEPAJIbl, TOPHBIC MMOPO/JbI, IMTOJIC3HLIC NCKOIIAEMBIC, TOIJIMBO, PECYPCHI.

TexHomorHs: XUMHYECKAs MPOMBINUICHHOCTh, MCTAJUIYprus, TIPOU3BOACTBO CTPOUTCIBHBIX MAaTCpUAIOB,
CEJIbCKOXO03SICTBEHHOE IpOU3BOACTBO, nruieBas HIPOMBIIIIJIEHHOCTD, (bapMaHeBTI/I‘-ICCKaH MPOMBIINIJICHHOCTD,
IMPOU3BOACTBO KOCMECTHYECKUX nperaparos, IIPOU3BOJACTBO KOHCTPYKITMOHHBIX MaTepuaios, DJICKTPOHHAA
TMPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.



IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMEI I10 XMMMHN HA BA30BOM YPOBHE CPEJTHET'O
OBIIEI'O OBPA3OBAHIA

JINYHOCTHBIE PE3YJIbTATBI

®I'OC COQO ycranaBiauBaeT TpeOOBAHUS K Pe3yJIbTaTaM OCBOCHHS 00yYaIOUUMUCS MTPOrpaMM CPEIHEro oOIIero
o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM). HayuHO-MeTOoInYecKkoi OCHOBOW sl pa3paboTKh
TUIAHAPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPAMM CPEIHEr0 00IIero 00pa3oBaHHs SIBISIETCS CHCTEMHO-ACATEIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUM C CHCTEMHO-JIESATEIBHOCTHBIM MOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS
npenMera « XUMHSD» Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus BEIIEICHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOUIMMHUCS POCCHHCKOW TpaKTaHCKOW HIAGHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITETILHOCTU M CAMOOIIPEEICHHIO;

HaJIM4ue€ MOTUBAllUU K 06y‘{€HI/I}O;

LEJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHHX YOEKICHHH JHMYHOCTM Ha OCHOBE KIIFOUEBBIX LEHHOCTEH W
MCTOPHYECKUX TPAHIHI 0a30BOI HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH 06yqa}0u11/1xcsl PYKOBOACTBOBATHCA B cBOCH JCATCIbHOCTH LHEHHOCTHO-CMBICJIOBBIMH
YCTaHOBKaMHU, MMPUCYIITUMHU I.[eHOCTHOfI CUCTEMEC XUMHUYCCKOI'O O6paSOBaHI/I}I;

HaJIMYXEC MPABOCO3HAHUA 9KOJIOTUYECKOMN KYJBbTYPBI U CIIOCOOHOCTH CTaBUTh 1EJIU U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIE PE3yabTaTbl OCBOCHHA NPEAMETaA «XHUMUSD» JOCTUTAIOTCS B CIUHCTBE y‘Ie6HOI>1 U BOCTIHUTATEIBLHON
ACATCIBHOCTU B COOTBETCTBUH C TYMaHUCTUYCCKHUMH, COLUOKYJIBTYPHBIMU, AYXOBHO-HPABCTBCHHBIMHU LCHHOCTAMHU U
uacaliaMu pOCCI/IﬁCKOFO TpaXxaaHCKOI o 06H_I€CTB3, NPpUHATBIMA B O6IJ.[CCTB€ HOpMaMu U IpaBUJIaMU IIOBCACHUA,
CHOCO6CTBleHlI/IMI/I TnponeccaM CaMOIIO3HaHUs, CaMOpPa3BUTHA 1 HPABCTBECHHOI'O CTAHOBJICHUS JIMYHOCTU o6yqa}oumxc51.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUSD) OTPAXKar0T CHOPMUPOBAHHOCTD OIIBITA O3HABATEILHON U
MPaKTHYECKOH ACATEIBHOCTH 00YYarOMMXCs 110 Pean3aliy IIPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B 9aCTH:

1) rpaskIaHCcKOro BOCHUTAHUS

OCO3HAaHUSI OOYYAIONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TIIpaB M O0S3aHHOCTEH, YBa)XXCHHS K 3aKOHY U
MIPaBOTIOPALIKY;

MpeACTABJICHUA O CONMAJIBHBIX HOPpMaXx U MpaBujiaxX MEKINIHOCTHBIX OTHOIICHHH B KOJIJICKTUBEC,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTU NP CO3JaHUUN y‘-I66HI)IX IMMPOCKTOB, PCIHICHUA y‘le6HI)IX u
TMO3HAaBAaTCJIbHBIX 3a/1a4, BBIITOJIHCHUU XUMUYCCKUX IKCIICPUMEHTOB,

CIIOCOOHOCTH TOHMMaTh M NPUHUMAaThb MOTHUBBI, HAMEPEHMs, JOTMKY W apryMEHThl APYTHX IIpH aHaIu3e
Pa3JIMYHBIX BUIOB yUYCOHOU JEATEILHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHMUS
[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAyYHOMY HACJICIUIO OTEUSCTBEHHON XUMHUH;

YBaXXCHU K IPOLECCY TBOPUYECTBA B obnactu TEOPHHU U IMPAKTUYECKOI0 NPUMCHEHUA XUMUH, OCO3HAHUA TOT'O, UYTO
JOCTOKCHUA HAYKH €CThb PE3YyJbTaT IHUTCIBHBIX Ha6J'I}O,I[eHI/II71, KPOTIOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOUCKOB,
IMMOCTOSAHHOTO TpYyJda y‘IéHI)IX " MPAKTUKOB,

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYCHHHM W IOCICAYIOMEM aHaIM3e HH(GOPMAIMUA O TEPeIOBBIX
JIOCTIIKEHHSIX COBPEMEHHON OTE€YeCTBEHHON XIMHUM;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO MTOBE/ICHUS;

CIOCOOHOCTU OLICHUBATh CUTYalHH, CBsI3aHHbBIE c XUMHYECKUMU SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIIEHHs], OPHEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJACHUE U TIIOCTYIIKH CBOHX TOBapPIH.leﬁ C TIO3UITHIA HPaBCTBCHHBIX W ITPABOBBIX
HOPM U OCO3HAHUEC MOCJIEICTBUIN ATUX IMMOCTYIIKOB;

4) popMupoBaHHUSs KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [IEHHOCTEH 310pOBOro 1 0e30macHoro oopasza KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
CcOOCTBEHHOMY (DPU3UUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOJIIO/ICHUsT TIpaBHI 0E3011aCHOTO OOpallleHus] ¢ BEIIECTBAMU B OBITY, NOBCEAHEBHOW JKHU3HU U B TPYAOBOU
JIeSITEIbHOCTH;

MOHUMAHUS [IEHHOCTH NPaBWJI HHIVBHJYaJbHOTO W KOJUICKTMBHOIO O€30IaCHOTO TOBEACHUS B CHTYyalUsX,
YIPOXKAOIIHX 3/10POBbIO U JKU3HH JIIOJIEH;

OCO3HAHUS MOCIEICTBUI U HENPUSTHS BPEIHBIX MIPUBBIYEK (YIIOTPEOIEHHS AKOTOJIS, HAPKOTUKOB, KYPEHHS);
5) Tpy1oBOro BocnuTAHMMA:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKON JEATETbHOCTH, OOIIECTBEHHO IOJIE3HOH,
TBOPYECKOH U IPYrUX BUAAX JESATEIbHOCTH;

YCTaHOBKHM Ha AKTHBHOC ydYacTHE B PEIICHUM MPAKTUYCCKUX 3a]au COIMAJbHOW HANpaBJICHHOCTH (B paMKax
CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3yueHu1o npodeccuil paziaudHOro pona, B TOM YHCIE HA OCHOBE IMPUMEHEHUS
HpEeIMETHBIX 3HAaHUH 110 XUMHU;

YBa)KEHHA K TPYLy, JIOJSAM TPYy/a M Pe3ysIbTaTaM TPYJI0BOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYALHON TpaekTOopuu oOpa3oBaHus, Oyayiieil npodeccun u
peanu3annuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB € YUETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
MoTpeOHOCTEH 001IeCTRa;

6) 9K0JIOrHYeCKOro BOCIUTAHHUS
9KOJIOTHUECKH 11eJIeCO00Pa3HOTO OTHONICHHUS K TIPUPO/IE, KAK UCTOYHUKY CYIICCTBOBAHUS KU3HH Ha 3eMJIc;

MOHUMAHUS TII00aIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, BIHUSIHUS SKOHOMHYECKHX MPOIECCOB Ha COCTOSHHE
MIPUPOIHON U COLUATILHOMN Cpelibl;

OCO3HaHusA HCO6XO}II/IMOCTI/I HCII0JIb30BaHUA }IOCTI/I)KCHI/Iﬁ XUMUHU [JId PEIICHUA BOIIPOCOB pPalMOHAIBLHOI'O
MPpUPOAOIIOJIL30BAHUS



AKTHBHOTO HETPUATHUS JEHCTBHIA, MPUHOCSIINX Bpea OKPY’KAIOIIeH MPUPOIHON Cpele, YMEHHUs MPOTHO3UPOBATh
HeOJ1aronpusATHbIE SKOJIOTMYECKHE TOCIIECTBUS MPEAPUHIMAEMBIX JEHCTBUH U MPEIOTBPALIATh UX;

HAJIMYMS  PA3BUTOIO  DKOJIOTMYECKOTO  MBIIIJICHUS, OKOJIOTUYECKOW  KyJbTYpbl, OIBITA  JIEATEIbHOCTU
9KOJIOTMYECKON HANPABICHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMH B IT03HABATEIILHON, KOMMYHHUKATHBHOW M COLIMAIbHON
MPaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO IIPOTHBOCTOSTH UICOJIOTHH XeMO(poOuw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

Cc(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Das3BUTHS HayKH U
0011eCTBEHHOW TIPAKTHKH;

MOHMMaHUS CIeNU(UKN XUMHU KaKk HAyKH, OCO3HAHUS €€ poiaM B (OPMHUPOBAHMHU DPAMOHAIBHOTO HAyYHOTO
MBILIJICHHS, CO3JJAaHUU IEJIOCTHOTO MpEACTaBICHUS 00 OKpYy’)KaloleM MHUpe Kak O €IUHCTBE NPUPOJbI U YelOBEKa, B
MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1 perieHr: npo0iieM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOexkIEHHOCTH B 0CO0OH 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW IMBHJIM3AlMU: B €€ T'yMaHHUCTHYCCKOM
HAIPaBJICHHOCTH M BAaXHOW POJIM B CO3JIaHUM HOBOW 0a3bl MaTepUAIBHON KYJIbTYPBHI, PEHICHUU TI00AIBHBIX MPOOIeM
YCTOHUMBOIO pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUCCKOH, MHIINEBOH W HKOJOTMYECKOW OE30MacHOCTH, B
Pa3BUTHUU MEIUIUHBI, 00CCIICUYCHUH YCIOBHM YCIEITHOTO TPYyJa M AKOJOTMYSCKH KOMMDOPTHON JKU3HU KaXKJIOTO WICHA
o011ecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTHU: NIOHUMAaHMS CYIIIHOCTH METOJIOB IO3HAHMUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, COCOOHOCTH MCIOJIb30BATh MOJTy4aeMble 3HAHUS Ui aHAJIM3a U OOBSACHEHHUS SIBJICHUH OKPYIKAIOIIET0 MHUpa W
NPOUCXOSIIIMX B HEM H3MEHEHMH, yMEHHs JaenaTh OOOCHOBaHHBIE 3aKIIOUCHHS Ha OCHOBE HAYYHBIX (DAKTOB H
MMEIOIIUXCS JTAHHBIX C LEJIBIO TOJIY4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITCIBHO HCIOJb30BaTh XMMHUECKHE 3HAHHS JUI pCUICHUA HpO6J’ICM B PpCajIbHBIX
JKU3HCHHBIX CUTYalUaX;

HHTCPECCa K IO3HAHUIO U HCCHeﬂOBaTeHLCKOﬁ JOCATCIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPLIBHOMY OOPa30BaHUIO M CaMOOOPAa30BaHUIO, K AKTUBHOMY IOJIYyYEHHUIO
HOBBIX 3HAHUH 10 XUMUH B COOTBETCTBUH C KM3HEHHBIMU [OTPEOHOCTAMH;

MHTEepeca K 0COOCHHOCTSIM TPy/a B Pa3IMIHBIX chepax npodeccnoHaabHON IesTeIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pe3yJbTaThl OCBOCHHs yd4eOHOro mnpeamera «XHMHs»» Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMUPOBAHMS MHPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCUUIUIMHAPHBIE (MEXKIIPEIMETHBIC)
OOIeHAYYHbIE MOHSTHUS, OTPAXKAIOMIME LEIOCTHOCTh HAyYHOH KapTHHBI MHpa U CHEHU(UKY METONOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusl, BEIeCTBO, SHEPTHsl, SBICHHE, IPOIECC, CUCTeMa, HAYJYHBIH (aKT,
MPUHLNI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, HCCIICIOBaHNE, HAOIIOAeHHE, N3MEPEHHUE, SKCIIEPUMEHT U IpyTHE);

yYHUBepCajJbHble ydeOHbIe NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHbIC, PErYJISTHBHBIC), 00ECHEUMBAIOIINC
(opmupoBaHKe (HYHKIHOHAIBHOW IPaMOTHOCTH M CONUATFHON KOMITCTCHIIHH 00YJarOIINXCs;

CIOCOOHOCTb O0Y4YarOIIUXCSl UCIOIb30BATh OCBOCHHBIE MEKAUCLUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHHBepCaJbHble yueOHbIe IeHCTBUS B IO3HABATEILHON U COLMAIBHON MPAKTHKE.

MCTaHpe}IMeTHbIe PE3yJbTaThl  OTPaXXAarOT OBJAACHHUC YHUBEPCAJIbHBIMU y‘{C6HI)IMI/I IIO3HABATCJIbHBIMU,
KOMMYHHUKAaTUBHBIMHA U PETYJIATUBHBIMHA HeﬁCTBHﬂMH.



OBiajeHnne YHUBEpPCAJIbHBIMHA yqeﬁann MO3HABATEIbHBIMH AeHCTBUAMMU:

1) 6a3oBble JornyecKue AeicTBUS:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTyaJIM3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OIpEeACIATh LEIU JACATCIIBHOCTHU, 3aJaBas NapaMeTpbl U KPUTCPUU HX HOCTUIKCHHA, COOTHOCUTH PE3YJIbTAThbl
JCATCIBHOCTH C IMTOCTABJICHHBIMMU LICIIIMHU,

HCIIOJIB30BATh TIPH OCBOCHWH 3HAHMI MPUEMBI JOTHYECKOIO MBIIUICHUSI — BBIACIATh XapPaKTCPHBIC MPHU3HAKU
MOHITUI M yCTaHABJIMBATH UX B3aUMOCBSI3b, HCIOJIB30BATH COOTBETCTBYIOLIME MOHSITHS JUIsi OOBSICHEHHS OTICIbHBIX
(haKTOB U SIBIICHUN;

BI)I6I/IpaTI> OCHOBaHUSA U KPUTCPUUN TJIA KJ'IaCCI/IdJI/IKaLII/II/I BCIICCTB U XUMHWYCCKUX pCaKIlI/Iﬁ;
YCTaHaBJIMBAaTh NPUYUHHO-CJICACTBEHHBIC CBA3H MEXK/Y U3Yy4aCMbIMU ABJICHUAMU,

CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHIYKTHBHBIC, JICIyKTUBHBIC, 110 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBIICHUSX, (POPMYIMPOBATH BHIBOBI U 3aKIIOUECHUS;

NPUMEHATh B TIPOIIECCE TIO3HAHMS, WCIOJb3YEeMble B XHMHH CHMBOJHMYCCKHE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBbIBaTh MOJICNIBHBIC MPEJICTABICHUS — XHMHUYSCKHUU 3HAaK (CHMBOJI) JJIEMEHTa, XHMHUYecKas (opMyIia,
YpaBHCHHE XMMHUYECKOW pEaKIMW — IPH PEIICHHH YYeOHBIX IMO3HABATENIBHBIX M TMPAKTHUCCKHX 3aJa4, MPUMEHSTh
Ha3BaHHbIE MOJICIbHBIC MPEACTABICHUS JJIs BBISBICHUSA XapaKTEPHBIX MPU3HAKOB M3Y4YaEMbIX BEIIECTB M XUMUYECKUX
peaKuuii.

2) 0a30BbIe HCCJIeI0BaTEILCKUE T CTBHS:
BJIaA€Th OCHOBAMH METOJ0B Hay'{HOFO ITO3HAHUS BCIICCTB U XUMHWYCCKUX peafcunﬁ;

q)OpMyJ'II/IpOBaTb nejad MW 3aJadyd UCCICAOBAaHMsA, HCIOJIbB30BAaTh  IMOCTABJICHHBIE W CaMOCTOSATCIIBHO
CCI)OpMyJIPIpOBaHHLIe BOIIPOCHI B KAYECTBE MHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA CI)OpMI/IPOBaHI/ISI TUTIOTE3BI IO MPOBEPKE
MpaBUJIbHOCTU BbICKAa3bIBACMbIX Cy)KZ[CHMﬁ;

BJIQJIETh HABBIKAMM  CAMOCTOSATEIBHOIO IUIAHMPOBAHUS W MPOBEJEHHUS YUCHHYECKHUX OKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHs HAOMIOZAaTh 32 XOJIOM IMpolecca, CaMOCTOSTENFHO MPOTHO3HPOBATh €ro pe3yibTar,
(dhopmynupoBaTh 0000IIEHHS ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJbTATOB HCCIICJOBAHUS, COCTaBIAThH
000CHOBaHHBII OTYET O IPOAETAHHON paboTe;

IpUOOpeTaTh OIBIT YUEHUYECKOH MCCIEIOBATENbCKONH M IPOEKTHOH NEeATeNbHOCTH, MPOSBIATH CIOCOOHOCTH U
TOTOBHOCTH K CaMOCTOSITEJBHOMY IOMCKY METOIOB PEINCHMS NPAKTHYECKHUX 3a1ad, IPUMEHEHHMIO PAa3JIMYHBIX METOI0B
MO3HAHHUS.

3) padora c ungopmanueii:

OPHEHTHPOBATbCA B PA3IMUYHBIX HCTOYHMKAX HH(opManuy (Hay4HO-NOIMYJSIPHAsT JUTEpaTypa XHUMHUYECKOTO
COZIepIKaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl VHTepHeTa), aHAIM3UPOBATh WHPOPMALUIO Pa3IUYHBIX BUIOB M (HopM
[IPECTaBIEHHs], KPUTHUYECKU OLIEHUBATh €€ JI0OCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(hopMyIHMpOBaTh 3apPOChl U PUMEHSATh Pa3IHMYHbIC METOJIbI MIPU MOUCKE M 0TOOpe MH(pOpMAIMU, HEOOXOAUMON
JUIS BBITIOJTHEHUS Y4EeOHbIX 3a/1a4 ONPeIeIEHHOT0 TUIIa;

an06peTaTb OIIBIT MCIIOJIb30BAHUSA I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTUH | Pa3JIMYHBIX IMMOUCKOBBIX
CHCTEM,



CaMOCTOSITEIIbHO BBIOMpATh ONTHMAbHYI (GopMy TipejcTaBiieHus HHPOpMALUU (CXeMbl, rpaduKH, AUArpaMMBl,
TaOJIUIBI, PUCYHKHU U IPYTHE);

UCIIOIb30BAaTh HAayUYHBIH S3bIK B KauecTBE CpeICTBA NPH padoTe ¢ XUMHUYeCKOW HH(opMamuedl: NPUMEHSTh
MEXITpeMeTHbIE ((DU3NUECKUE U MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBI, (hOPMYJIbI, aO0OpeBUaTypbl, HOMEHKIIATYPY;

HCII0JIB30BaTh U HpeO6p330BBIBaTL 3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISITHOCTU.

OBJajieHue YHuBepcaJlbHBIMH KOMMYHUKATUBHBIMHA JelicTBUSIMU:

3a/1aBaTh BOIIPOCHI 110 CyILIECTBY o0cyxaemMoit TEMBI B xoje Jajora
W/MIHM TUCKYCCUH, BBICKA3bIBAaTh UIEH, (OPMYINPOBATH CBOU IMPEITIOKEHUSI OTHOCUTEIFHO BBITOTHEHHS MPEIIOKEHHOM
3aa4H;

BBICTYIIaTh C MNPE3EHTALMe pe3yJbTaTOB MO3HABATEIbHOM MEATEIbHOCTH, IMOJYYEHHBIX CaMOCTOATENIFHO WU
COBMECTHO CO CBEPCTHHKAMH TPHU BBIOJIHEHHUH XMMHYECKOTO HKCIIEPUMEHTA, PAKTHUECKON pabOThI 10 MCCIICI0BAHUIO
CBOWCTB U3y4aeMbIX BEIIECTB, peanu3annu y4eOHOro MIPOEKTa " (hopmynupoBathb BBIBO/IBI
TI0 pe3yJbTaTaM NPOBEAEHHBIX UCCIEIOBAHUH IyTEM COTJIACOBAHUS O3UIMH B X0/1e 00CYKICHHS 1 0OMEeHa MHEHHSMH.

OsJiajieHHe YHHBEPCATbHBIMH PeryJIsiTHBHBIMH JelCTBUSIMHU:

CaMOCTOSITEIbHO IUIAHUPOBATh U OCYLIECTBISITH CBOIO NO3HABATENILHYIO HEATEIBHOCTb, ONpeneisia e€ Leau U
3aja4d, KOHTPOJMPOBATH M MO Mepe HEeOOXOIMMOCTH KOPPEKTUPOBAThH IIpe/ularaeéMblii aITOPUTM JEeHCTBUI TpH
BBIMOJIHEHUU YYEOHBIX U MCCIIEJ0BATEIbCKHUX 3a/1a4, BbIOMpaTh Hanbosee APEeKTUBHBINA CIIOCO0 MX pELICHUs C Y4ETOM
TIOJTyYeHUs] HOBBIX 3HAHUH O BEIECTBAX M XUMHYECKHX PEaKIHSIX;

OCYHECTBJIATH CAMOKOHTPOJIb cBOEH JACATCIIbHOCTH Ha OCHOBE CaMOaHa/i3a U1 CaMOOLCHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmerHbie pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XUMHUsD) OTPaxkKaroT:

c(OpPMHUPOBAHHOCTD IPEJICTABICHUI O XMMHUYECKOH COCTaBIIAIONICH €CTEeCTBEHHO-HAyYHOW KapTHHBI MHUpA, POJIH
XVMHUH B TO3HAHUM SIBICHUH NPUPOIBI, B (HOPMUPOBAHMM MBIIUICHUS M KyJIbTYpBl JHYHOCTH, €€ (DYHKIMOHAIBHOI
rPaMOTHOCTH, HEOOXOAMMOM ISl pelleHns] MPAKTHYECKHUX 3a/1a4 U SKOJIOTHYECKH 000CHOBAHHOTO OTHOILICHHS K CBOEMY
3/10pOBbIO U PUPOJHOH Cpee;



BJIaJICHUE CHCTEMOM XWMHYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONIME IOHATHS (XUMHYECKHH
3JIEMEHT, aTOM, DJIEKTPOHHAs 000J0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, XUMHUYECKAsl CBS3b,
CTpYKTypHas hopmyina (pa3BEpHyTast U COKpAIIEHHAs), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIIEPOIHBIH CKETIeT,
(hyHKUIMOHANbHAS TPYyIIa, pajnuKal, H30Mepus, U30Mepbl, TOMOJIOTHYECKHH DS/, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOJ U
a30Tco/iepKallie COeANHEHNs, MOHOMEp, NOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COEAMHEHHMS); TEOPHH U
3aKOHBI (TEOpHsi CTpPOEHHMs oOpraHuuyeckux BemiecTB A. M. ByriepoBa, 3akoH COXpaHEHHsS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHM; MHPOBO33DEHUYECKME 3HAHMsA, JIeKalllie B OCHOBE IIOHMMaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBJICHUH, (DaKTOJIOrMYecKHe CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U
6€e30MacHOM HCIOIb30BaHIN BaKHEHIIINX OPraHMYECKUX BELIECTB B OBITY M MPAKTUIECKOH e TeIbHOCTH YEI0BEKa,;

c(OPMHUPOBAHHOCTh YMCHHH BBISBISITH XapaKTEpHbIC NPU3HAKK TOHSITHH, yCTAHABIMBATH WX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHSATHS TIPU OIMCAaHWUM COCTaBa, CTPOCHHS ¥ TIPEBPAIICHUN OpPraHMYECKUX
COEJIMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUIl HCIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsI COCTaBJICHUS MOJIEKYJSAPHBIX U
CTPYKTYpPHBIX (pa3BEpPHYTOH, COKpaméHHOW) (HOpMYJT OpPraHUYECKMX BELICCTB M YPABHCHHH XHMHUYCCKHX PEaKIInH,
W3rOTAaBIUBATH MOJICJIIM MOJIEKYJ OPTaHMYECKHX BEILECTB JUIsl MJUIIOCTPALMM WX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHHI yCTaHABINBATH MIPHHAUISKHOCTD N3YYEHHBIX OPTaHUUECKUX BEHIECTB 110 HX COCTaBY
U CTPOCHUIO K ONpeeEHHOMY KiIaccy/Tpynine cCoeqUHEHUH (YIIeBOJOPOIbl, KUCIOPO U a30TCOAepIKAIUE COCIUHCHUS,
BBICOKOMOIIEKYJISIPHBIE COEIWHEHUs), /1aBaTh WM Ha3BaHHWa 1o cuctemarmdeckoir HomeHkiarype (IUPAC), a Ttaxxe
MIPUBOJIUTH TPUBUAJIbHBIE HA3BAHUS OT/EJIBHBIX OPraHUYECKUX BEHICCTB (ITHUJICH, NMPOIMWICH, alleTUIICH, STHICHIIINKOJIb,
rIinepus, ¢GeHon, (opManbIerni, amneTaldblIeTH], MypaBbHHAS KHCIIOTa, YKCYCHAs KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapUHOBas KUCJIOTA, INII0K03a, (ppyKTO3a, Kpaxmall, HeUIiII03a, [IIULKH);

c(OpPMHPOBAHHOCTh YMEHHSI ONPEJIEIISATh BUBI XUMUYECKON CBSA3M B OPraHUYECKUX COCAMHEHHSAX (OJUHAPHBIC U
KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSITH MTOJIOKEHHSI TECOPUH CTPOSHHMST OpraHnvecKkux BemectB A. M. Bytieposa
JUIs OOBSCHEHHSI 3aBUCIMOCTH CBOICTB BEILIECTB OT UX COCTABA U CTPOCHHMS; 3aKOH COXPAHECHUSI MAaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTAB, CTPOCHHE, PU3MICCKUE U XUMUYCCKUE CBOMCTBA THITMYHBIX
MpEeJCTaBUTEICH PAa3JIMYHBIX KIIACCOB OPraHUYECKUX BEUIECTB (METaH, STaH, STHJICH, NPOIMIICH, alleTHIeH, OyTaauen-1,3,
MeTua0yTaaueH-1,3, OeH30J, METaHOJ, 3TAHOJ, STHIICHIVIMKOJb, TJUIEPHUH, (ECHOJ, aleTalbJCrHll, MypaBbUHAS H
YKCYCHasi KUCIJIOTHI, TJIFOKO3a, KpaxMall, LEJUIHJI03a, aMUHOYKCYCHAsl KHUCJIOTA), WITFOCTPUPOBATh I'CHETHYECKYIO CBS3b
MEX/y HUIMH YPaBHEHHSIMHU COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUI C HCIIOJIB30BAHUEM CTPYKTYPHBIX POPMYI;

copMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTJICBOJOPOIHOTO CHIPhS (He(Th, TPUPOIHBII Ta3,
yTOJIb), CIIOCOOB! UX MepepabOTKH U IPAKTUIECKOE IPUMEHEHHE NIPOAYKTOB HepepadOTKH;

c(OPMHUPOBAHHOCTb YMEHUH NPOBOJUTH BBIYUCICHUS 110 XUMHUECKUM YPAaBHEHUSIM (Macchl, 00bEMa, KOJIUIECTBA
HCXOJTHOTO BEIIECTBA MM TIPOTYKTa PEaKINH M0 H3BECTHBIM Macce, 00hEMY, KOIMIECTBY OJHOTO U3 FCXOHBIX BEIIECTB
WY IPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh yMEHHWH BJIAJECTh CHCTEMOH 3HaHUM 00 OCHOBHBIX METOAAX HAYYHOTO IIO3HAHWUS,
UCIIOJIB3YEMBIX B XMMHH NP HM3yYSHUH BELIECTB M XUMHYECKHUX SIBICHHH (HaONIOJIeHWE, M3MEpeHHe, dKCIEPHMEHT,
MO/JICITUPOBAHUE), MCIIOJIB30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JUIS TPUHSTHS PEIICHHN B KOHKPETHBIX YKM3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BEIECTBAMU U UX IIPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHUH COONIOAATh TpaBMiIa IOJH30BAHUS XHMHYECKOW IOCYIOH W J1abopaTopHBIM
000pyI0BaHHEM, a TakXKe MpaBuiIa OOpAaIeHUS C BELICCTBAMH B COOTBETCTBMHM C WHCTPYKIHMSMHU IO BBINOJHEHUIO
712a00paTOPHBIX XUMUYECKUX OIIBITOB,;

c(OPMHUPOBAHHOCTH YMEHHH MIAHUPOBATH U BEITOIHATH XMMHUECKUI SKCTIEPUMEHT (IPEBPALICHUS] OPTaHUIECKIX
BEILIECTB [IPH HATPEBAHUH, TIOJIyYE€HHE YTHICHA U U3yYEHHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEILECTB,
JeHaTypauus OENKOB IPH HarpeBaHWU, [IBETHBIE PEAKIMK OCIIKOB) B COOTBETCTBHUU C IPABUIAMH TEXHUKH 0€30IaCHOCTH
npu  oOpallleHuM ¢ BelleCTBaMM U JabOpaTOPHBIM 00OpYJOBaHUEM, HPEACTABIATh pEe3yJbTaTbl XUMUYECKOIO
9KCIIEPUMEHTa B (popMe 3aMHCH YPaBHEHMH COOTBETCTBYIOUIMX PEakUuil U (OpMyIMpOBATH BHIBOABI Ha OCHOBE ITHX
pE3yJbTaTOB;

cpopMHUPOBAHHOCTh YMEHHI KPUTHYCCKH aHAIM3HPOBATh XMMHUECKYI0O HH(OPMAIHIO, ITOTydaeMylo U3 Pa3HBIX
HCTOYHUKOB (CpeAcTBa MaccoBON MHpOpManuy, IHTEpHET U IpyTHX);



c(hOpMHPOBAHHOCTh YMEHHUH COOIIOIATh NIPABUIIA SKOJIOTHYECKH 11e7IeCO00Pa3HOTr0 TIOBEICHUS B OBITY U TPY IOBO#
JIEITENIbHOCTH B LEISIX COXPAHEHHs CBOETO 3J0POBBS M OKPYXKAIOIICH TPUPOAHON Cpeibl, OCO3HABATh OMACHOCTH
BO3/ICHCTBHS HA )KUBBIC OPraHU3MBI OIPEICIEHHBIX OPIraHUYECKUX BEIIECTB, IOHUMAsI CMbICI okasartesst [IJIK, moscHsTh
Ha IpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIICHHS UX BPETHOTO BO3CHUCTBUS HA OPraHU3M YeJIOBEKa,

JJIL 06yqa}01_unxcsl C OrpaHMYC€HHBIMH BO3MOXXHOCTAMH 3J0POBbsA: YMCHHUC NPUMCHATH 3HAHUA 00 OCHOBHBIX
JOCTYIIHBIX METOAAX IMMO3HAHUA BEIICCTB U XUMHUYCCKUX ﬂBHeHI/Iﬁ;

JUISL CJICTIBIX M CIIA00BHUIAIINX O0YYaIOIIMXCS: YMEHNE UCIIONIb30BaTh pesibe(hHO-TOUCUHYIO CHCTEMY 0003HaYeHUI
JI. Bpaiins 1uis 3anMCH XUMHYECKHX (QOPMYIL.

11 KJIACC

IIpeameTHbIe pe3ybTaThl OCBOCHUS Kypca «O0Imas 1 HeOpraHuIecKast XUMUSD» OTPAKAIOT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHHI: 0 XUMHYECKON COCTAaBISIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, POIIH
XUMHH B TO3HAHUM SIBJICHUU NPHUPOJbI, B ()OPMHUPOBAHMM MBIILICHUS U KYJIbTYPbI JUYHOCTH, €€ (QYHKIMOHAILHOM
TPAaMOTHOCTH, HEOOXOANMOI ISl PEIIeHUs] MPAKTHYECKNX 3aad M SKOJOTHIECKH 00OCHOBAHHOTO OTHOIICHHMSI K CBOEMY
3JI0POBBIO U MIPUPOJTHOM Cpe/Ie;

BJIaJICHUE CHCTEMON XMMHUYECKHX 3HAHHWH, KOTOpas BKJIOYACT: OCHOBOIOJATAFONINE TMOHITHS (XUMUYCCKUI
3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JICKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00HhEM, BaJICHTHOCTh,
3JIEKTPOOTPHUIATEIILHOCTD, CTCIICHh OKUCIICHHS, XUMUUCCKas CBsA3b (KOBAJICHTHAsI, HOHHAS, METAJUTUYECKasl, BOAOPO/IHAS),
KpUCTAJUTMUYECKasT PeléTka, TUMBl XUMUYECKUX PEaKIUd, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI, dJICKTPOIUTHICCKAS
JTIUCCOIIMAIHSI, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUCCKOW PEAKIUH, XUMHYECKOE PABHOBECHE); TCOPHUHU MU
3aKOHBI (TEOPHUS IICKTPOJIMTUICCKOHN JAUCCOMANNY, Tiepuoandeckuii 3akoH J[. V. MenneneeBa, 3aKk0H COXpaHEHUsT MaCChI
BCIIIECTB, 3aKOH COXPAHCHHUS U TPEBPAIICHUS SHEPTHH MPH XUMHYCCKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUN
SI3BIK XMMUH, MHEPOBO33PCHUYCCKUEC 3HAHMSI, JISKAIINE B OCHOBE TMOHMMAHUS TIPUUUHHOCTH U CHCTEMHOCTH XHMHUYCCKHX
SIBIICHUH, (PAKTOJIOTHUECKUE CBEICHUS O CBOWCTBAX, COCTABE, MOJYYCHHH M OE30MaCHOM HCIIOJIb30BAHUM BAXKHEUIINX
HEOPTraHWYECKUX BEIICCTB B OBITY U MPAKTHYECKOH JICSITEIbHOCTH YCIIOBEKA;

CCpOpMI/IpOBaHHOCTI) yMCHI/Iﬁ BBISABJIATE XapaKTCPHBIC IPU3HAKU HOHHTMﬁ, yCTaHaB/IMBaTb WX B3aHMOCBA3b,
HCIOJIB30BATh COOTBETCTBYIOIIHNE MMOHATHUSA ITPU ONMMCAHUU HCOPTaHUYCCKUX BEIIECTB U UX HpeBpaLHeHHi/'I;

cpopMHUPOBAHHOCTh YMEHHII HCIIOIH30BaTh XMMHYECKYI0 CHMBOJHKY JUISI COCTABICHUS (POPMYI BEIICCTB U
ypaBHEHMH XUMMYECKUX peakuui, cucremarnueckyto HomeHKIaTypy (IUPAC) m TpuBMasibHBIE Ha3BaHUS OTACIBHBIX
HEOPraHUYeCKUX BeLIeCTB (YrapHblil ras, yrJeKHUCIbId ra3, aMMHUAK, raiiéHasi M3BeCTb, HEralléHash M3BECTb, IIUThEBAs
coJa, MUPUT U APYTHUe);

CCpOpMI/IpOBaHHOCTI) yMeHl/Iﬁ ONnpeaAcyATL BAJICHTHOCTL W CTCICHbL OKUCICHUSA XHUMHWYCCKHUX DJIEMCHTOB B
COCIMHCHHUAX Pa3JIMIHOI0 COCTaBa, BUI XUMHWYECKOU CBSI3U (KOBaJIeHTHaH, HWOHHas1, MCETalIM4YCCKasd, BO,E[OpO,I[HaH) B
COCOUHCHUAX, THUII Kpl/ICTaHHI/I‘ICCKOﬁ peHJéTKI/I KOHKPETHOTO  BCIICCTBA (aTOMHaﬂ, MOJICKYJIsIpHast, HWOHHAasd,
MeTaJ'IJ'II/I‘IQCKaSI), XapaKTep Cpeabl B BOOAHBIX PACTBOPAX HEOPTraHUICCKUX COGHHHEHHﬁ;

c(OPMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAUISKHOCTh HEOPTaHMYECKHX BEIIECTB 10 WX COCTaBy K
omnpeseiEHHOMY KJIacCy/TpyIie COeIMHEHUH (IPOCThIe BEIIECTBA — METAJUIbl M HEMETAalUIbl, OKCH[bI, OCHOBAaHWS,
KUCIIOTBI, aM()OTepHBIE THIPOKCHUIIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUH PaCKphIBATh CMBICH Meproandeckoro 3akona J[. M. MenzesneeBa u 1eMOHCTPUPOBATh
€ro CHCTeMaTU3UPYIONIYI0, OOBSICHUTEIBHYIO U IIPOTHOCTHYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX 3JIEMEHTOB [—4
nepronoB [lepuoaudaeckoil CHCTEMbl XUMHYeCKHX dmemeHToB JI. WM. MenmeneeBa, HCMONB3ysl MOHSTHS «s-, p-, d-
3JIEKTPOHHBIC OPOUTAIINY», «IHEPreTHUYCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECCKHUX
9JIEMEHTOB M WX COEIMHEHWH Mo mnepuofgaM u rpymmam llepuonndeckol CHCTEMbl XUMHUYECKHUX 3JIeMEHTOB /.
. Menpneneena;



c(OPMHPOBAHHOCTh YMCHHUI XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA HEOPraHUYECKUX
BEILIECTB PAa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE TECHETHYECKOH CBS3M MEXKAYy HEOPTaHUYSCCKHUMHU
BEIIIECTBAMH C [TOMOIIBI0 YPABHCHHUI COOTBETCTBYIOIIMX XUMUYCCKUX PEAKIIUIA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCH(PUUUPOBATH XMMHUYECKHE PEaKIMU MO Pa3IUYHBIM INpPU3HAKaM (YHCIy M
COCTaBY pEarupyromyxX BEIIECTB, TEINIOBOMY J(QEKTy peakinu, H3MEHEHHIO CTENeHEeH OKUCICHUS SJIEMEHTOB,
00paTUMOCTH PeaKIUH, YYaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh yYMEHHUH COCTaBIIATh YPAaBHEHHs pPEaKLUUI pa3IM4YHbIX THIIOB, IOJHbIE W COKpAlIEHHBIC
YpaBHEHHMS pEaKIUil HOHHOTO OOMEHa, YUUTHIBAS YCIOBHSL, IIPH KOTOPBIX STH PEAKINH UIYT 10 KOHIIA;

Cc(OPMHUPOBAHHOCTh YMEHHH MPOBOIUTH PEAKIUH, MOATBEPXKIAIONINE KauyeCTBEHHBIH COCTaB pa3IMYHBIX
HEOPraHWYEeCKUX BEIIECTB, pPACIO3HABAaTh OIBITHBIM IIyTEM HOHBI, TPHCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB,;

c(OPMHUPOBAHHOCTh YMEHUI PACKPBIBATh CYIIHOCTH OKHCIIUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIUIl MOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOTO OallaHCa 3TUX PEaKIHii;

Cc(OPMHUPOBAHHOCTh YMEHUI OOBSCHSTH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEakmuy OT PA3NIHBIX (aKTOPOB;
XapaxkTep CMEIIeHHUs XUMHUYECKOT0 PABHOBECHS B 3aBUCMOCTH OT BHeIIHero Bo3aeiicteus (npuniun Jle larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHYECKHE IPOIECCHI, JICKALIHMEe B OCHOBE MPOMBIIIICHHOTO
TIOJTyYeHHUs] CEPHOM KUCIIOTHI, aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEACTABICHUH 00 OOMIMX HAyYHBIX MPUHIUIAX U
9KOJIOTMYECKHX MPOOJIeMax XUMUYECKOTO MTPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCICHUSI C MCIOJIb30BAHUEM MOHITHS «MaccoBasi 0Js BEIIECTBA B
pacTBOpe», 00BEMHBIX OTHOLICHHH ra30B MPH XUMUIECKUX PEAKIIIX, MACCHI BEIIECTBA WM 00BEMA Ia30B 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WK 00BbEMY OJHOIO U3 YYAaCTBYIOLIUX B PeakLUM BELIECTB, TEILIOBOro 3((peKTa peakuuu
Ha OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI BELIECTB, IIPEBPALICHHS U COXPAHEHHUS SHEPTHH;

c(OPMHUPOBAHHOCTh YMEHHH COOMIOATh TpaBmiIa IOJH30BAaHUS XHMHYECKOW IOCYIOH U J1abopaTOpHBIM
000pyIOBaHHEM, a TaKXKe IMpaBWia OOpalICHUS C BEIIECTBAMH B COOTBETCTBHUHM C WHCTPYKIHSIMHU IO BBINOJHEHUIO
712a00paTOPHBIX XUMUYECKUX OTIBITOB,;

Cc(OPMHUPOBAHHOCTb YMEHUI IUIAHUPOBATH U BBLINOJHATH XMMHUECKUN IKCIEPUMEHT (Pas3sioKEeHUE IEepPOKCHUAA
BOJIOPOJIa B TPUCYTCTBHM KaTalM3aTopa, ONPEIEIECHUE CPeAbl PAacTBOPOB BEIIECTB C IOMOINBIO YHHBEPCAIBLHOTO
UHIUKATOPa, BIMSHME pPAa3IUUHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW PpEaKkLUuM, PeakUud HOHHOTO OOMeHa,
KaueCTBEHHBIC PEaKINH Ha Cynb(ar-, kKapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHNE SKCIIEPHMEHTAIBHBIX
3a7a4 o TemMaM «MeTamib»y U «HeMeTanis») B COOTBETCTBUM C MIPAaBUIAMHU TEXHUKU O€30IIaCHOCTHU IIPpU OOpalleHuu ¢
BEILECTBAMU U Ja0OPAaTOPHBIM 000PYLOBAHUEM, IIPEACTABIATH PE3YIbTaThl XMMHUYECKOTO KCIIEPUMEHTa B (hopMe 3alucH
ypaBHEHHIT COOTBETCTBYIOIUX PEAKIHii 1 (GOPMYIMPOBATH BEIBOIBI HA OCHOBE 3THX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTb YMEHUH KPUTHUYECKH AHAIU3UPOBATH XUMHYECKYI0 MHGOPMALUIO, MOIyYaeMyl0 M3 Pa3HbIX
HCTOYHHUKOB (Cpe/ICTBA MACCOBOW KOMMYHUKAIMH, IHTEpHET U 1pyrux);

c(hOPMHUPOBAHHOCTH YMEHHH COOJIOIATh TIPaBHIIa YKOJIOTHIECKH [IEJIECO00Pa3HOT0 TOBEICHUS B OBITY U TPYIOBOH
JICSTEIBHOCTH B IENSX COXPAHEHHUS CBOCTO 3/I0POBbsi M OKPYKAIOUICH MPHUPOJHOI Cpeibl, 0CO3HABATH OMACHOCTh
BO3/ICHCTBHS Ha KHMBbIE OPraHU3MBbI OIIPEENEHHBIX BEIIECTB, MOHUMAas cMbIci rokaszarens [1/IK, noscHiATh Ha nmpumepax
CrocoObl YMEHBIICHHUS M IPEIOTBPAIIICHHUS UX BPETHOTO BO3JCHCTBHUS HA OPraHU3M Y€JIOBEKa;

JIIsL 06yqa}0umxc3 C OrpaHMYCHHBIMH BO3MOXXHOCTAMH 3J0POBbsA: YMCHHUC NPUMCHATH 3HAHUA 00 OCHOBHBIX
JOCTYIIHBIX METOAAX IMMO3HAHUA BCIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CJIETIBIX M CIIA00BHIAIINX O00YYaIOIIMXCs: YMEHNE UCTIONIB30BaTh Pelibe)HO-TOUCUHYIO cUCcTeMY 0003HaYeHU
JI. Bpaiins 1uis 3anuci XUMHYECKUX (QOPMYIL.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHMe pa3zienoB U TeM KonngectBo yacos ONEeKTPOHH
/1 IIpOrpaMMBbl Bceero Kontponpasle — IIpakTuueckue obpasosare

paboTsl paboTsl
Paznen 1. Teopernueckue 0CHOBBI OPraHM4eCcKOi XUMHU



Ne HaumenoBanue pas3zneinos u teM
/T MpOTrpaMMBbI

1.1 Ipenmer opranudeckoil xumuu. Teopus: cTpoeHUs
opranmueckux coenunenuii A. M. bBytieposa

Uroro mo paznery

Pa3nen 2. YraeBoaopoast

2.1 IlpenenbHble yriaeBoaOPOIbl — AJIKAHbI

2.2 HenpenenbHble yrieBoopoasl: alKeHBbl,
aJIKaJIUEHBI, AJIKNHBI

2.3 Apomaruueckue yrieBoJopo.sl

2.4 IlpupoaHble HCTOYHUKH YTIEBOAOPOAOB H UX

nepepadoTKa
Uroro mo paznery

Bcero KoHTposiabHBIE

KonnuectBO yacoB

[IpakTueckue

paboThl paboThl

N ODN
[EEN

3 1
13

Pa3nen 3. Kuciopoacoaep:kaiue opraHudeckue coeIuHeHUs

3.1 Couptsl. Oenon

3.2 Amsnerunst. KapooroBbre knciaoTsl. CIoKHEIE
3UpEI

3.3 VYruesogsl

Hroro no pazneny

Pa3nen 4. AzoTcogep:kaiue opraHuyeckue coeJHHeHHs
4.1 Awmunbl. AMUHOKUCIOTHI. benku

Hroro no pazneny

Pa3nen 5. BoicokoMos1eKy asipHbIE COeIMHEHUS

5.1 IInmactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME

11 KJIACC

Ne HaumenoBanue pa3feinoB u TeM
n/m IIPOrpaMMBbI

Pa3nen 1. Teopernueckne 0CHOBBI XUMHHU

1.1 Crpoenue atomos. Ileproauueckuil 3ak0oH U

Hepnozmqecxaﬂ CUCTEMA XUMHUYECKUX DJICMECHTOB H

H. Menneneesa
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIECTB

1.3 Xumuueckue peakuuu
Wroro no pazneny

Pa3nen 2. Heoprannueckasi xumust
2.1 Meramus

2.2 Hemeranus

2.3 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
Wroro no pazneny

Pazgen 3. Xumus u )ku3Hb

3.1 Xumus ¥ Ku3Hb

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME
MNOYPOYHOE IINTAHUPOBAHUE

3
7 1

3 1
13

34 2 2

KoanuectBo yacos

Bceero Koutponenele — IIpakTuueckue
paboThI paboThI

3

4

6 1 1
13

6 1

9 1 1

2

17

4

4
34 2 3

ONEeKTPOHH
obpasoBare

ONEeKTPOH!
o0OpazoBar



10 KJIACC

Ne Tema ypoka KonuuectBo wacor Hata  Dnexry

n/m Bcero Konrtposbnbie [Ipaktuueckue H3Y1CHHA 00}
paboThI paboThl

1 IIpenmer opraHM4ecKoi XUMHH, €€ 1

BO3HUKHOBCHHE, Pa3BUTHC U 3HAYCHUC

2 Teopust cTpoeHNsI OPraHUIECKUX COEANHEHIH A. 1
M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

3  IlpencraBineHue o k1accu(pUKaLUM OPraHUUECKUX 1
BeriecTB. HoMeHknatypa (cucremaruueckas) u
TPHUBHAIbHBIC HA3BAHUS OPraHUYECKUX BEIIECTB

4  AnxaHbl: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH pan ]

5 Meran u 3TaH — OpocTelue npeACcTaBUTENN 1
aJIKaHOB

6  AJKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1

7  OTwieH U NponuieH — MpocTenne 1
IPE/ICTaBUTEIN AJTKEHOB

8  IlIpaxruueckas pabora Ne 1. «Ilomydenue sTuneHa 1 1
1 U3yYeHHUE eT0 CBOHCTBY

9 Asnkanuensl. byraguen-1,3 u metunoOyraauen-1,3. 1
IToy4eHne CHHTETUYECKOTO KayyyKa U Pe3HHBI

10 A”KMHBL cOCTaB M OCOOEHHOCTH CTPOEHHS, 1

TOMOJIOTHYECKUH PsAl. ANETHICH — MPOCTEHIINI
MPEJCTaBUTENb AJTKHHOB

11 BeluncieHus 10 ypaBHEHHMIO XMMUYECKON PEaKUK 1
12 Apensl: 6en301 u Tonmyoll. TOKCHYHOCTE apeHOB 1

13 TI'enernueckas cBs3b yIIE€BOAOPOJIOB, 1
IPUHAAJIEKAMNX K Pa3IMUHbIM KIaccaM

14 IlpupopaHsie HCTOYHUKH YTJIEBOIOPOIOB: 1
MPUPOJHBIN ra3 U NOMyTHbIC HETAHbIE TA3bI,
He(Th U IPOAYKTHI €€ mepepadOTKH

15 IlpuponHble HCTOYHHMKH YTJIEBOJOPOIOB: 1
MPUPOAHBIN Ta3 U MOIYTHBIE HEPTAHBIC TA3bI,
HE(Th U MPOAYKTHI €€ epepaboTKH

16 Kourpoabnas paboTa o pasneny 1 1
«YT71eBOJOPOABL)

17 IlpexnenvHble 0JHOATOMHBIE CIIUPTHI: METAHON U 1
ataHoj. BonoponaHas cBsi3b

18 MHoroaTomMHble CIUPTHL: STUIECHIIIMKONb U 1
TIIMLEPUH

19 ®enox: cTpoeHMe MONEKYIIBI, (PU3UYECKHE H 1
XMMHMYECKUE CBOMCTBA, IPMMEHEHUE

20 Anbaerunst: GopManbIerui U aleTaIbACTU. 1
Anerox

21 OnHooCHOBHBIE IIPEAEIbHBIE KAPOOHOBBIE 1

KHMCJIOTBI: MypaBbMHAs U YKCYCHast
22 Ilpaktuueckas pabota Ne 2. «CBoiicTBa pacTBopa 1 1
YKCYCHOU KHMCJIOTBD»

23 CreapuHoBas U 0JE€UHOBAs KUCIOTBI, KaK 1
MPEICTABUTEIH BBICHIMX KAPOOHOBBIX KHCIOT

24 Mpblna Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX 1
MOIoILee eiCTBUE

25 CrnoxHble 3(QUPHI Kak MPOU3BOAHBIC KAPOOHOBEIX 1
KUCIIOT. 'UIpOIH3 CIOKHBIX 3GHUPOB

26 Kupsl: tunponus, IpuMeHeHHe, OHOoIorHIecKas 1
POJIb KHUPOB



Ne Tema ypoka KonunuecTBo uacos Hata  Dnexry

/1 Bcero Konrtposbabie [Ipaktuueckue H3Y1CHHA 00}
paboThI paboThl
27 Yrueeonsl: cocTas, Kiaccuduxaius. Baxueiimue 1
TpeCTaBUTEIH: TII0K03a, (PYKTO3a, caxaposa
28 Kpaxman u neinonosa kak IpUpOAHBIE OTUMEPDI 1
29 KonrponsHas paboTa 1o pasjemy 1 1
«Kucnopoacoaepxalye opraHudecKue
COEIUHEHMS

30 AMuHBL: METHJIAMUH U aHWIHH

31 AMUHOKHCIOTH Kak aM()OTEepHBIE OPTaHIIECKHE 1
COCIMHEHUS, NX OMOJOrHYecKoe 3HaYCHHeE.
[MenTuner

32 MHrorosas xoHTpoIbHAs paboTa (IIPOMEKYTOUHAS 1 1
aTTecTalus) 3a roj

33 OcHOBHBIE NOHATUS XMMUH BBICOKOMOJIEKYIIPHBIX 1
COEIUHEHUM

34 OcHOBHbIE METO/bI CHHTE3a BEICOKOMOJICKYJISIPHBIX ]
coenuHeHui. ITnacTmaccsl, kKayyyku, BOJOKHA

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 3 2
11 KJTIACC
Ne Tema ypoxka KomnuecTBo 4acos [Hara
/1 Bcero Konrponsabie [lpaktuueckue H3YUCHHA
paboThI padoThI of
1  Xumunueckuii 37eMeHT. ATOM. DNeKTpOHHAs 1

KOH(HTYypalus aTOMOB

2 Ilepuoaudaecknii 3akon u [lepnonuueckas cuctema 1
xuMudeckux 35eMenToB []. 1. Menneneena, ux cBsisb C
COBPEMEHHOW TEOpPHUEH CTPOCHHUS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHIECKUX 1
3JIEMEHTOB M UX COEAMHEHUH 110 TpyMIaM U epruoaam.
3HaueHUe MepHUOJUIEeCKOTO 3aKOHA U CHCTEMBI
xuMuueckux aneMentoB .M. Menzaeneea B pa3BuTuu
HayKH

4 Crpoenue BemecTBa. XUMHYECKas CBSI3b, €€ BUIIBI, 1
MEXaHH3MbI 00pa30BaHMsI KOBAJICHTHOM CBSI3H.
Bomoponnas cBs3b

5  BanentHocTh. DneKTpoOTpULIaTENbHOCTh. CTEIEHD 1
okucieHus. BemecTBa MOJIEKyIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

6 Ilondarue o gucnepcHbIx cucremax. VicTuHHBIE U 1
KOJJIOMJIHBIE PacTBOPHI. MaccoBast 107151 BEIIeCTBa B
pacTtBope

7 Knaccugukaryst 1 HOMEHKIATYpa HEOPTraHUUECKHX 1

coeMHeHUH. ['eHeTHuecKast CBA3b HEOPraHNYECKUX
BEILECTB, PA3IMYHBIX KJIACCOB

8 Kiaccupuxanus XUMHIECKHUX PeaKIuii B 1
HEOpraHU4ecKol U OpraHu4ecKoil XuMHUHU. 3aKOH
COXPaHEHHUS MACChI BEIECTB; 3aKOH COXPAHEHHS 1
MPEBPALIECHUS DHEPIUH IIPU XUMUYECKUX PEAKLIUAX

9  Cxopocts peakin. OOpaTHMbIe peakiiui. XUMHIECKOe 1
paBHOBeCHE

10 IIpaktuueckas padora Ne 1. «BriusHue pa3nuuHbIX 1 1
(haKkTOpOB HA CKOPOCTH XMMHYECKOH PEaKIIUI»

11 OmnexrponmTHyeckas auccounanus. [lonsarue o 1
BoJIopoiHOM noka3zarese (pH) pacteopa. Peakuuun



Ne Tema ypoka KonunuecTBo uacoB Hara
/1 Bcero Konrponbhbie [lpaktuyeckne H3YHUCHHA
paboThl paboThl
HOHHOr0 00MeHa. ['uapoian3 opraHuueckux u
HEOPraHMYECKUX BELIECCTB
12 OxuciauTenbHO-BOCCTaHOBUTENBHbIE peakuuu. Ilonarue 1
00 3JIEKTpOIM3€ PaciulaBOB U PaCTBOPOB COJIEH
13 KonrponbHas paboTa o paszneny «Teoperuueckue 1 1
OCHOBBI XUMUI»
14 Merauisl, ux nojnoxenue B I[lepuoauueckoit cucteme 1
xumudeckux anementos [l. M. Menaeneesa u
ocobeHHocTH cTpoeHust atoMoB. O0mue gusnyeckne
CBOICTBa METAIIIOB
15 Cunnassl MeTawIOB. DIEKTPOXUMHUYECKUI DS 1
HaInpsHKEHUH MeTalIoB
16 Xumuueckue cBOHCTBA BaKHEHIINX METaJIOB (HaTPHH, 1
KaJii, KaubIuil, MarHHA, ATFOMHHAN) ¥ UX COSAMHEHUH
17 Xwumundeckue cBoiicTBa XpoMa, MEIM U UX COEANHEHUN 1
18 Xumuueckue CBOWCTBA LIMHKA, XKENIe3a U UX COelMHEHUH ]
19 IIpaktmueckas padora Ne 2. "Pemrenne 1
9KCIIEPUMEHTANBHBIX 3aJ1a4 110 TeMe «MeTamib»"
20 Hewmeramisl, ux nonoxenue B [lepuoauueckoit cucteme 1
xuMHu4Yeckux snemeHToB J[. . MenpaeneeBa u
0COOEHHOCTHU CTPOEHHS aTOMOB
21 ®wusuyeckue CBOMCTBA HEMETAIIOB. AJJIOTPOIIMS 1
HEMETaJIJIOB (Ha MMPUMepe KUCIOpOoJia, cepkl, pocdopa n
yriepomaa)
22 XuMHYeCKHE CBOMCTBA IaJlOre€HOB, CEPhI U X 1
COCTMHEHUH
23 Xwummdeckue cBOHCTBa a30Ta, ocodpa n nx 1
COEJMHEHUH
24 Xumuyeckue CBOMCTBA yIriiepoa, KPEMHUS U HX 1
COCTMHEHUI
25 IlpumeHeHHe BaXKHEHIINX HEMETAIIOB M UX 1
COEJMHEHUH
26 OO6oobmenue u cucTeMaTu3anus 3HaHUH 110 TeMe 1
«Hemerannspy. BerunciaeHus 0o ypaBHEHUAM
XUMHYECKUX PEaKLIUil U TePMOXUMHIECKUE PACUETHI
27 IlIpaktuueckas pabota Ne 3. «Pemenue 1 1
SKCHEpUMEHTANIBHBIX 3aa4 1o Teme "HemeTamisr"»
28 MHrorosas KOHTpONIbHAS padoTa (IPOMEKYTOUHAS 1 1
aTTecTalus) 3a roJ.
29 Heopranudeckue 1 OpraHU4ECKUE KUCIOTHI. 1
Heopranuueckue u opraHM4eCKUe OCHOBAHUS
30 AwmodorepHbIe HEOPTaHUIECKHE 1 OPTaHUYECKHE 1
coefuHeHMs. ['eHeTuuecKas CBsI3b HEOPraHUYECKUX U
OPTaHUYECKHX BEILECTB
31 Ponb xumuu B 06eCie4eHIH KOJIOTHIECKOH, 1
SHEPreTUYECKOM U MUIIEBOH 0€30M1aCHOCTH, Pa3BUTUH
MeULHBI
32 IlpencraBnenus 00 oOMMX HAyYHBIX IPUHIMIIAX 1
IPOMBIIITIEHHOT'O IOJIyYeHHs] Ba)XKHEHIIINX BELIECTB
33 UYenosek B MMpPE BELIECTB U MATEPHAIIOB 1
34 Xumud U 300pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3

o



YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

» Xumus, 10 knace/ I'abpuensa O.C., Octpoymos WU.I'., CrnankoB C.A., AkunonepHoe o0riecTBo «M3aarenseTBo
«IIpocBemenue»
* Xumus, 11 kmace/ T'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A., AkunonepHoe o01ecTBo «M3aarenscTBo

«IIpocsemenue»



