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IHOACHUTEJIBHAS 3AIIMCKA

[TporpamMma mo XMMHUHM Ha YpOBHE CpeAHero odmiero odpazoBaHus pazpaboTaHa Ha
ocHoBe ®DepnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBaHuM B
Poccuiickoit ®eneparnun», TpeOoBaHUN K pe3yibTaTaM OCBOCHHS (eaepanbHOR
oOpa3zoBaTebHOM TporpaMMbl  cpeaHero obmero obpaszoanus (POII  COO),
npenacraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBarenbHoM cranaapte COO,
¢ yuérom KoHnenmuu npenojiaBanus y4eOHOro npeameTa « XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepainuu, peanu3yloldXx OCHOBHBIE 00pa3oBaTEIbHbIC
IPOrpaMMBbl, 1 OCHOBHBIX MosoxeHul «CtpaTerun pa3BuTHs BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/IOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OMPEACIICHUIO OO0
CTpaTeruu OOyuYeHHUs, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypPOBHE  COCTaBUIIU
koHuenTtyanpHple nojoxeHuss OIOC COO o B3auMOOOYCIOBIEHHOCTH IIEJEH,
CONlep)KaHMsI, pe3ylbTaTOB OOyueHuss W TpeOOBaHWW K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

Xumuyeckoe o0OpazoBaHHe, IMOJy4aeMoOe BBIMYCKHUKaMHU 00I11eo0pa3oBaTeIbHON
OpraHHu3aluy, SBJISAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpINAONIMM JTAallOM pealu3allid Ha COOTBETCTBYIOIEM €My O0a30BOM YpOBHE
KJIFOUEBbIX [IEHHOCTEH, MPUCYIIUX LIETOCTHOM CHCTEME XMMHUYECKOro o0pa3oBaHus. JTH
[EHHOCTH KAacaloTCs MO3HAHMSA 3aKOHOB TNPHUPOAbI, (POPMHUPOBAaHUS MHUPOBO33PEHUS U
oOmieil KyJnbTypbl 4YeNOBEKa, a TaKKe SKOJOTMYECKM OOOCHOBAHHOIO OTHOIICHMS K
CBOEMY 37I0POBbIO M TpHUPOAHON cpexe. Peammusyercs xumumyeckoe oOpa3oBaHHE
0o0ydJaromuxcs Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHUs CpPEACTBAMU Y4eOHOTO
npeaMera «XuMus», CoAEpKaHue U IOCTPOEHUE KOTOPOro OINPEAEIIEHbl B IPOrpaMMe 110
XUMHUHM € Y4E€TOM clield(PUKM HayKd XMMUHU, €€ 3HAUYECHMs] B MO3HAHWU MPUPOJBI U B
MaTepUaAIbHOM KHU3HM OOIIecTBa, a Takke ¢ Y4ETOM OOLUX IieNiedl U TIPUHIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEro 0011ero oopa3oBaHus B
Poccuiickoit denepannu.

XUMHSA Kak DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK HWIrpaeT oco0yi poJib B
COBPEMEHHON IUBWIM3AINU, B CO3JaHMHM HOBOW 0a3bl MaTepHalbHOM KynbTyphl. OHa
BHOCHUT CBOI BKJIaJ] B (POPMUPOBaHHE PALIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
LEJIOCTHOIO IMPEACTABICHUS 00 OKpYXaloUEM MHpPE KakK O €JUHCTBE IPUPOIBl U
4yenoBeka, KOoTopoe (opMHUpyeTcs B XMMHUM HAa OCHOBE MOHHMAaHHUS BEIECTBEHHOTO
COCTaBa OKPY>KAIOIIET0 MHUPA, OCO3HAHMS B3aHUMOCBS3M MEX]y CTPOEHUEM BEIIECTB, UX
CBOICTBaMU ¥ BO3MOKHBIMU 00J1aCTSIMH PUMEHEHUS.

TecHO B3aUMOJAEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHs cTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYpbl, HEOOXOANUMBIM YCIOBUEM YCIEIIHOTO TPY/ia
Y KM3HU KaKJ0ro wieHa obmiecTBa. CoOBpeMeHHas XUMUS KaK HayKa CO3MaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTUW HalpaBjieHa Ha pelleHue TJI00aTbHBIX MpolaemM



YCTOMYMBOIO pPa3BUTHs YEIIOBEUYECTBA — CBHIPHEBOM, SHEPIreTHYECKOW, IHUILEBOM,
AKOJIOTUYECKOM 0€30MaCHOCTH U OXPAHbBI 3I0POBBSL.

B coorBercTBUM ¢ OOMMMHM UEISIMH M TPUHIMIIAMH CPEJHEro oOIIero
oOpaszoBanusi cojaepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBIA ypOBEHB
U3Y4YCHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJATOTOBKY
00yyJaromuxcs, HeOOXOJUMYI0 UM JUIsl BbIPAaOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHS] B KU3Hb COLIMyMa, MPOJOKEHHS 00pa3oBaHUs B PAa3TMUHBIX
00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisironMMH NpeaMeTa « XUMHUsD» SBISI0TCS 0a30BbIe Kypehl — «Opranndeckas
xuMus» U «O0mas ¥ HeOpraHudeckass XUMUs», OCHOBHBIM KOMITIOHEHTOM COJEp KaHUs
KOTOPBIX SIBIIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW IO HEOPTaHUYECKOUH
XUMUM (C BKJIIOYEHHUEM 3HAaHUW H3 oOOHell XWMHUHM) W OpPraHUYECKOM XUMUHU.
dopMmupoBaHHE MAHHOW CHCTEMBbl 3HAHUW TpPU HU3YYCHUH TpeaMeTa OOecredyrBacT
BO3MOKHOCTb PaCCMOTPEHHUSI BCETO MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHH,
3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» chopMupoBaHa B MporpaMme o XUMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCJIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTHUEM 3HAHUN HaA ONpPENENEHHBIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIJIACCHUYECKOM TEOpPHH
CTPOCHMSI OpPraHWYECKUX COCIWHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMHUUECKUX U
AJNIEKTPOHHBIX MPEJCTABICHUM O CTpoeHHH BemiecTB. CBefeHUsT 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JI0 CIIOXHBIX OMOJOTUYECKU
AKTUBHBIX COEAVMHEHUMH. B Kypce OpraHMdeckol XUMHHM IIOJY4YarOT pPa3BUTHE
chopMupoBaHHBIE Ha YpPOBHE OCHOBHOIO o00Imero oOpa3oBaHHUsS I€pBOHAYaIbHBIC
MpEACTaBICHUS O XHUMHYECKON CBS3U, KIACCU(PUKAIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKOUN peaKInu.

[loqg HOBBIM yIJIOM 3peHHs B TpeaMeTe «XUMHs» 0a30BOro  ypoBHS
paccMaTpuBaeTcs ~M3y4YEHHBI HAa yYpPOBHE OCHOBHOTO oOmmiero oOpa3oBaHUs
TEOPETUYECKUN MaTepuall U (PaKTOJIOTUYECKHE CBEJEHUS O BEIIECTBAX M XUMHUYECKOU
peaknuu. Tak, B 4acCTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XuMHUs» 00ydJarouMcs
MPEAOCTABIISICTCS. BO3MOXKHOCTH OCO3HAaTh 3HAY€HHWE TMEPUOJAMYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX W METOJOJIOTUYECKUX TIO3UINHA, TIIyOKe TOHSITh HCTOPUUYECKOE
u3MeHeHne (YHKIMHA 53TOro 3akoHa — OT o0oOmarmel A0 OOBsICHSIONEH |
MIPOTHO3UPYIOUIEH.

EnuHas cucrema 3HaHMKA O Ba)XKHEWIIMX BENIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W TPUMEHECHHMH, a TakKXe O XHUMHYECKUX pEaKIHUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSX IpOoTeKaHus JomnonHseTrcs B Kypcax 10 u 11 kmaccoB snemeHTamu
COJIEpKaHUsI, UMCIOIUMHU KYJIbTYPOJOTUUECKUN U MPUKIATHOW XapakTep. ITH 3HAHHS
CIIOCOOCTBYIOT TTOHMMAHUIO B3aUMOCBSI3M XHMHH C JPYTHMH HAayKaMU, PacCKpBIBAIOT €€
poJib B TO3HABAaTEIbHOW U TPAKTUYECKOW JEATEILHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHHUSI K IPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKUX
NPWIOKEHUM XWMHUHU, TOMOTAIOT BBIMTYCKHHKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U



JUYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH
uH(}pOpMaIIKIO U IPUMEHSTH €€ JIJIsl IOMOJIHEHUSI 3HAHUM, PEIICHUsI UHTEIJIEKTYalbHbIX 1
HKCIIEPUMEHTANIBHBIX HCCIIEeIOBAaTENbCKUX 3a4ad. B 1memom copepxanHue y4eOHOTO
npeaMeTa «XUMHUS JTAaHHOTO YPOBHSI M3YUEHHsSI OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4arIMUXCsi MUPOBO33PEHYECKON OCHOBBI ISt TOHUMaHUs GUI0COPCKUX UIEH, TAaKUX
KaKk: MarepuajlbHOE €IMHCTBO HEOPraHMYECKOTO U  OpPraHMYEeCKOro  MHpa,
00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
MPUPOJHBIX SBICHUN MYTEM IKCIIEPUMEHTA U PEHICHUSI MPOTUBOPEUHI MEXIy HOBBIMHU
dbakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XHMUU B PpEUICHUH
HKOJIOTUYECKUX MpoOJieM, a Takke MpoOsieM cOepexeHUs SHEPreTHUYECKUX PECYPCOB,
CBIPbS, CO3/IaHMsI HOBBIX TEXHOJIOTUN U MaTepUasoB.

B mnane pemienus 3a7a4 BOCIHUTAHUS, Pa3BUTHUS U COIMATU3ANMNHN O0yYaArOIINXCS
MPUHSTHIE TPOTPAMMOI 10 XUMHUH TOXO/IbI K OMPENIETICHUIO COACPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCAIBHBIX YYEOHBIX JIEUCTBUMH,
UMEIoIuX 0a30BOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PEIICHUS TpoOieM,
MOMCKa, aHaIn3a U 00paboTku MHGOPMAIMK, HEOOXOAUMBIX JIJISi MPUOOPETEHUS OIbITa
MPAKTUYECKOM U HCCIEAOBATEIbCKON NEATeTbHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B
MO3HAHUH XUMHH.

B mpakTuke mpemnogaBaHus XMMHH KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U Ha YPOBHE CpPEIHETO OO0IIero oOpa3oBaHMs, MPHU OIPEACICHUN
COJIEpP)KATeTTbHOM  XapaKTepUCTUKHU IeJIed M3y4YeHHUs TpeIMeTa  HampaBlICHUEM
MEePBOCTENIEHHON 3HAYUMOCTH TPAAUIMOHHO TMpU3HAETCA (HOPMUpPOBAHHME OCHOB
XAMHYECKOW HAayKH Kak o00JIaCTU COBPEMEHHOTO eCTECTBO3HAHUS, IMPAKTHUECKON
JESATeTbHOCTH 4YeJIOBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJIMYECKON TOYKHU 3PEHUS TAaKOU MOAXOJ K ONPEACICHUIO LEIEH U3YUEHHS IpeamMeTa
SIBJISICTCS BIIOJTHE OTPAaBJIaHHBIM.

CornacHo JTaHHOUM TOYKE 3pEHUs TJIaBHBIMH IEJIIMH U3YUYEeHUS TIpeaMeTa « XUMUs)
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBAsITOTCSA:

e (opMHpPOBAHHE CUCTEMbl XUMHUYECKUX 3HAHWM KaK Ba)KHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOM JEXKAT KIIOUYEBBIE
MOHATHA, PyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MMOHUMAHHUE CYITHOCTHU JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHMe W pa3BUTHE NPEICTABICHUI O HAYYHBIX METOJAaX ITO3HAHUS
BCIIECTB M XUMHYECKUX PEaKIMi, HEOOXOMMMBIX ISl MPHOOPETEHUS YMEHHI
OPUEHTHUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SIBJICHUM, UMEIOLIIUX MECTO B
MPUPOJIE, B TPAKTUYECKON U TOBCETHEBHOM KU3HU;

® pa3BUTHEC YMEHUW U CIOCOOOB JCSATEIBHOCTH, CBS3aHHBIX C HAONIOICHUEM U
00BSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOII0/IEHUEM TpaBmil O6€30MacHOTO
oOpalleHus ¢ BeIeCTBaMHU.

Hapsany c atum, conepkareinbHas XapaKTEpUCTUMKA LEJNed W 3aJad HU3y4YeHUs
peaMeTa B MPOrpaMMe MO XUMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C



HOBBIMU TIPUOPUTETAMH B CHUCTEME CcpelHero oOmero obpa3zoBanus. Ceroans B
NPEToJaBaHUU XUMHH B OOJIBIIEH CTENEHH OTHAETCS MPEANOYTCHHE MPAKTUYECKON
KOMITOHEHTE COJepaHusi OOy4YeHHsl, OPUEHTHUPOBAHHOW Ha MOATOTOBKY BBIMTYCKHHMKA
00111e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIETO He HaOOpoM  3HaHUM, a
(GYHKIIMOHAIBHOM TpPaMOTHOCTBIO, TO €CTh CHOCOO0aMM W YMEHHUSIMH aKTHUBHOTO
MOJTyYCHUS 3HAHUN W NMPUMEHEHUS WX B PCATbHON KU3HU ISl PEIICHUS MPAKTUICCKUX
3ajay.

B cBs3u ¢ 3TUM mpu W3yYEeHHUH TIpeaMeTa «XUMUS» JOMHHHPYIOIIEe 3HAUYCHUE
nprOOpPETaIOT TaKKe LeNu U 3a7a4uu, KaK:

aganTamus OOYYalomUXCsl K YCIOBUSM JIUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe MHTEIJIEKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIPHOMY TMPHUHSATHUIO TPAMOTHBIX DPEIMICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

dbopMupoBaHe y 00y4YarOIKXCs KIIIOUEBBIX HABBIKOB (KIJFOUEBBIX KOMIIETECHIINN),
UMEIOIUX YHUBEPCATbHOE 3HAYCHUE I PA3NIMYHBIX BUIOB JESATEIBHOCTHU: pPEHICHUS
npoOsieM, TMOWCKa, aHaliu3a U 00paboTku uHMOpMaLMHM, HEOOXOAUMBIX IS
NpUOOPETEHUs OMBITA JIEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)XKHOE MECTO B TMO3HAHUU
XUMHUH, a TaKXe IS OLEHKH C TO3WIMH SKOJOTHYCCKON Oe30macHOCTH XapakTepa
BIIUSTHUSL BEIECTB M XUMHUYECKUX TMPOIIECCOB HA OPraHM3M YelIOBeKa W TMPUPOJIHYIO
cpeay;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEUICKTYalbHBIX M TBOPUYECKHX
crocoOHOCTeH O00Yy4YarIMXCs: CHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpPETaTh HOBBIE
3HaHHUA 10 XUMHUU B COOTBETCTBUU C >KH3HEHHBIMH IMOTPEOHOCTSIMH, HCIIOJIH30BATh
COBPEMECHHBIE HH(POPMAIMOHHBIC TEXHOJIOTHH JIJIs TOMCKA M aHAJIN3a YYeOHON M HayYHO-
NOMYJISIPHON MH(POPMAIIMA XUMUYECKOTO COJEPKaAHUS;

dbopMupoBaHHE W Pa3BUTHC y OOYYAIONIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBINIJICHUS, HAONIOAATeNbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpHU IUIAHUPOBAHWUW U TIPOBEJACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHKE Y 00yJarONIMXCs YOSKIEHHOCTH B TYMAaHUCTHYCCKOW HAMPABICHHOCTH
XUMHH, €€ BaXHOW POJIM B PEHICHHH TJIOOAIBHBIX MPOOJeM palMOHAIBLHOTO
MPHUPOJIONOIE30BAHMS, TIONOJIHCHUS JHEPIeTHYECKHX PECYPCOB W COXPaHCHHS
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOIICHHUS K
NPHUPOJIC W CBOEMY 370pPOBBIO, a TakKe TPUOOPETEHUS OIbITAa HCIOJb30BaHUS
MOJTyYCHHBIX 3HAHWH NI MPHHSTHS TPAMOTHBIX PEIICHUA B CHUTYyaIlUsAX, CBSI3aHHBIX C
XUMHUYECKUMU SBICHUSIMHU.

B yueGHOM maHe cpegHero oOmiero oopa3oBaHUs TpeaMeT «XUMHs» 0a30BOTro
YPOBHS BXOJIUT B COCTaB MpeIMETHOMN 0051acTh «ECTeCTBEHHO-HAYUHBIEC PEAMETHD).

OO01mee YUCIO YacoB, OTBEIEHHBIX JUIS W3YYCHHsS] XMMHH, Ha 0a30BOM ypOBHE
cpenHero obmiero oopa3oBanusi, coctaiseT 68 yacos: B 10 kmacce — 34 gacoB (1 vac B
Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnveckre OCHOBBI OPraHUYeCKOM XUMUH

[Ipenmer opraHumyeckoil XWMHHU: €€ BO3HHUKHOBEHHUE, pPa3BUTHUE M 3HAUCHUE B
MOJIyYeHUH HOBBIX BEIIECTB U MaTepuaioB. Teopus CTPOCHHS OPTraHUYECKUX
coenuHeHuit A. M. BytnepoBa, €€ ocCHOBHbIE MOJOKeHUSA. CTPYKTypHBIE (POPMYIIbI
OpraHMYecKuX BemiecTB. ['omosorusi, uzomepus. XUMUYECKasi CBS3b B OPraHUYECKUX
COEJIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o KilacCU(pUKALMKU OpraHMYecKux BemiecTB. HomeHkiatypa
OpraHMYECKHX COEIMHEHUN (CHCTeMaTH4yecKas) U TPUBUAJIbHBIE HA3BaHUS BaKHEHIINX
MpeJICTaBUTENICH KITaCCOB OPraHUYECKUX BEIECTB.

OKClepUMEHTaIbHbIE METOJIbl M3y4Y€HHUsl BEUIECTB M WX MpEeBpalICHHI:
O3HAKOMJICHHE C OOpa3llaMyd OpPraHMYeCKHX BEIIECTB M MaTepHallaMd Ha HMX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIECTB, HAOIIOJEHUE U  ONUCAaHUE
JIEMOHCTPAIMOHHBIX OIBITOB 1O MPEBPAIICHUIO OPIraHUYECKHUX BEIECTB MPU HArPEBaHUU
(naByieHue, 0OyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHM psifl. MeTaH u 3TaH — MpOCTEHIIIe
NPEICTAaBUTEIN AJIKAHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (pEakUuu 3aMEUICHUS U
TOpPEHMS ), HAXOXKAECHUE B IPUPOJE, TOTYUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUU psiA. DTWIEH M NPONWIEH —
NPOCTEHIINE NMPEJCTAaBUTENN AIKEHOB: (U3NYECKHe U XUMHUYECKHUE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALHH),
NOJIyYE€HHE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MetwnOytaaueH-1,3: CcTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus nojuMepusannn). Iloayuyenne CHHTETUUECKOrO KayuyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUI pPsii. ALETHIEH —
NPOCTEHIINI MpPeCTaBUTENb AJIKUHOB: COCTaB, CTPOCHHME, (PU3NYECKHUE U XUMHUYECKUE
CBOMCTBAa (peakuuMu THAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUApPATAllUM, TOPEHNUs),
MOJIy4eHUE U IPUMEHEHHE.

Apensl. benson: cocras, ctpoeHue, pU3NYecCKrue U XMMHUYECKHE CBOMCTBA (peaKiuu
rajJIoreHMPOBaHUSl W HUTPOBAHM), TMOJYYEHUE U TpPUMEHEHHue. Tomyon: cocmas,
cmpoeHue, @uaudeckue U XumMuuecKue Ccoucmea (peakyuu 2anioeHUposaHusi U
HUMpPOBaHUs), noiyyenue u npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTHMYecKas CBA3b
MEX/1y YIJI€BOJIOPOAaMH, IPUHAIIEKAIIMMHU K Pa3INYHbIM KJIaCCaM.

[TpupoaHbIle UCTOUYHUKH YTIIEBOJOPOAOB. [IpupoaHbIil ra3 U MonyTHbIE HEPTSIHBIE
ra3el. Hed1p u e€ mpoucxoxaenue. Croco6s! nepepadboTku HeTH: MeperoHKa, KPeKuHT
(TepMuYecKui, KaTalUTHYecKuil), mnuponu3. IIpoaykTsl nepepabOTKM HEPTH, HUX



IPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIM yroib M HPOLYKTHl €ro
nepepadoTKH.

OKCIEpUMEHTAJIbHbIE METOABl M3yYEHHs BEIIECTB MW MX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C 00pa3lamMu IUIacTMacc, KaydyKoB M pe3uHbl, Koyuiekuuu «Hedte» u
«YToNb», MOJAEIUPOBAHME MOJIEKYJ YIJIEBOAOPOJOB M  TaJIOT€HONPOU3BOJHBIX,
IPOBEJICHNE NPAKTUYECKOW PAOOTHI: MOTYUYEHUE ITUIIEHA U U3yUYEHUE €r0 CBOICTB.

Pacuérurlie 3agaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BELIeCTBa WJIM MPOAYKTa PEAaKIMM IO U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MJIM IPOLYKTOB PEAKIIUH).

Kucaopoacoaep:kamme opraHnndecKue coelMHEHUs!

[IpenenpHblE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (pU3ndeckue u
XMMUYECKHe CBONCTBa (peakluy ¢ aKTUBHBIMU METAJUIAMH, TaJOre€HOBOJIOPOJAaMHU,
ropeHue), IpuMeHeHue. BomopoaHbie CBS3M MeXAy MOJEKyJlaMu cHupToB. [leiicTBue

METaHoJIa ¥ 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaTtoMHbl€ CIUPTHL. DTUIEHIIUKOIb U TJIMLUEPUH: CTPOCHUE, (PU3HUECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO IIEJIOYHBIMH MeETalllaMU, KadyeCTBEHHas
peakius Ha MHOTOaTOMHBIE clupThl). /leficTBue Ha opranu3m uenoBeka. [Ipumenenue
[IMLEPUHA U STUIICHTJIUKOJISL.

®DeHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBA. TOKCMYHOCTh
denona. [lpumenenue deromna.

Anbaerunpl U kemonsi. DopManbAerui, aleTalbIerua: cTpoeHue, pusndeckue u
XMMHYECKHE CBOMCTBA (pEakUMU OKHUCIEHUS M BOCCTAHOBJICHHUS, KayeCTBEHHbIE
peakuun), NoJyyeHue U NpUMeHEHHUE.

OAHOOCHOBHBIE TpEJENbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuUHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3HUECKHe U XUMUYECKHUe CBOMCTBA (CBOICTBA, Oo0IIMe /1715 Kilacca
KHUCJIOT, peakuus JTepudukanuu), MonydeHne u npumeHeHue. CreapuHoBas H
OJIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblja Kak COJIu
BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIee IeHCTBHE.

CrnoxHble 3(pUpbl Kak NMPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupos. buonornyeckas pois )KHPOB.

VYrneBoapl: cocTaB, KiacCU(pUKALMS YIIIEBOJAOB (MOHO-, TU- WM TOJHCAXapHJbI).
['mroko3a — mpocTeimuit MOHOCaxapui: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3UUIECKHE
U XHMHYECKHE CBOWCTBa (B3aumojeilictBue c rugapokcugom wmeau(ll), oxucnenue
aMMMaYHBIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHHE, OPOKEHUE TIIOKO3BI),
HaXO0XJEHHE B IPUPOJE, IPUMEHEHUE, Ononorudeckas posb. Porocuntes. Ppykro3a Kak
M30MeEp TIIFOKO3BI.

Kpaxman u nemmono3a Kak HOpupojaHble noiaumepbl. CTpoeHue Kpaxmaia u
HeJuTo103bl. PU3nUecKre U XMMUYECKUE CBOMCTBA KpaxMania (THAPOJIN3, KaueCcTBEHHAs
peaKIys C HOJI0OM).

OKCIIEpUMEHTANIBHBIE  METOAbl HM3Yy4YEHHMS BEIIECTB M MX MPEBPALICHUI:
NpoBeICHNE, HAOMIOIEHNE U ONHMCAHNE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIHUPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJIHOATOMHBIX CIIUPTOB (OKHCIeHUE 3TaHoma okcuaoM meau(ll)),



MHOI'OATOMHBIX CIIUPTOB (B3auMOJEHCTBHE TiuIepuHa ¢ ruapokcuaom meau(ll)),
aJIbJIernI0B (OKUCIIEHHE aMMHayHBIM pacTBOpoM okcupaa cepedpa(l) um rugpoxcuaom
menu(ll), B3auMopelicTBue Kpaxmaiga C HOJOM), NMPOBEACHHE MPAKTUYCCKOH pabOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBI.

Pacuérurlie 3agaun.

Bbrurcnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEILIeCTBa WJIM MPOAYKTa PEaKIMM IO U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MJIM IPOLYKTOB PEAKIIUH).

A3oTconepKaliye OpraHu4ecKue COeJUHEHUS.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHudyeckue coeAuHeHus. Duzndyeckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IpuUMepe INuiuHa). buonornyeckoe 3HaueHne
aMuHOKuUCHOT. [lenTuasl.

benkn Kak TpUpPOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. IlepBuuHasg,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMIIPOJIU3,
JIeHaTypalusi, KaueCTBEHHbIE PEaKLIUU Ha OJIKH.

OKClepUMEHTaIbHbIE METOJIbl M3y4Y€HHUsT BEUIECTB M HX MpEeBpalICHUI:
HaOJIOZeHHEe M ONMCaHUE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OeJIKOB Ipu
HarpeBaHUU, IBETHbIE pEAaKIINH OEJIKOB.

BbicokoMoOJIEKYJIAAPHBIC COeIHHECHHUS

OcCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJISIpPHAsl Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — MOJIUMepU3alus u
NOJINKOHJEHCALHS.

OKClepUMEHTalbHbIE METOJIbl M3y4Y€HUsl BEUECTB M HX MpeBpalICHUI:
O3HaKOMJICHHE ¢ oOpa3lamMu MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXNpeaMETHBIX CBA3EH NPU M3YYEHUU OpraHndeckoil xumuu B 10
KJIacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BAHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX
MNOHATHM, TaK W TOHSATHH, SBISAIOIIMXCS CHCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHSTHUS: SIBJIIGHHWE, HAy4YHBIM (akT, THUIoTe3a,
3aKOH, TEOpHs, aHaJIW3, CHHTE3, KiacCHu(UKalMs, TEepUOJUIHOCTb, HaOIIOACHNUE,
U3MEepeHue, SKCIePUMEHT, MOJIETUPOBAHNUE.

®duszuka: Matepus, SHEpPrusi, Macca, aTOM, AJIEKTPOH, MOJEKYJa, dYHEPreTUYeCKUui
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI M €IMHULIBI X U3MEPEHUSI.

buonorusi: kmerka, opraHusMm, Ouochepa, OOMEH BeIIECTB B OpraHu3Me,
dboTocuHTE3, OMOJOTUYECKN aKTUBHbIE BellecTBa (O€IKH, YIJIEBObI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpHBIE MOPOIBI, TOJE3HBIE HMCKOMAeMble, TOILINBO,

pecypchl.



TexHnonorus: MUIICBLIC TMPOAYKTHI, OCHOBBI PAlMOHAJIILHOTO IHUTAaHHWA, MOIOIIHC
CpCAacCTBa, JICKAPCTBCHHLIC 1 KOCMCTUUCCKUC TIPCIIapaThl, MaTCpHaIbl N3 NCKYCCTBCHHBIX
N CHHTCTHYCCKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHUS
0o0yJarolMMHCS  MPOTpaMM  CPEAHEro  obOmiero  oOpa3oBaHusi  (JIMUHOCTHBIM,
MeTanpeIMeTHBIM U TpeaMeTHbIM). HayuHo-meToaudeckoil OCHOBOW AJig pa3paboTKu
IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MIPOrpaMM CpeaHero oOmero oOpa3oBaHUs
SBIIIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHMM € CHCTEMHO-JIEATEIIBHOCTHBIM TMOAXOAOM B  CTPYKType
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus BbIIEIEHBI CIEAYIOINE COCTABIIAIOIINE:

OCO3HaHME OOYyYaIOIIMMHUCA POCCHMCKON TpaxJAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPE/IEIICHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

[[eJICHANIPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUU JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarloIIMXCsl PYKOBOJCTBOBAThCS B  CBOEH
NESITENbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMU IIEIOCTHON CHCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HAJIMYME TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH NN
U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE Pe3yNbTaThl OCBOEHUA MpeaMeTa « XUMUsD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCIHUTATEIHHOM JCATEILHOCTH B COOTBETCTBUM C TYMaHHUCTHUYECKUMHU,
COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM U HJ€aj]aMU POCCUKCKOTO
rPaKIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMU U MPaBUJIAMH TOBEJICHUSA,
CIIOCOOCTBYIOIIMMH ~ TIPOIIECCaM  CaMOIIO3HAHMSI, CAaMOPa3BUTHUS ¥ HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH OO0yJArOIITUXCSI.

JluyHOCTHBIE ~ pe3yNbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
chOpMUPOBAaHHOCTh  OMbBITA  [MO3HABATEIBHOM W  MPAKTUYECKOM  JCATEILHOCTH
00yYarOIINUXCS IO PeaTH3aI[UU PUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOro BOCIIUTAHMSA:

OCO3HAHMSI OOYYAIONIUMUCS CBOMX KOHCTHUTYLIMOHHBIX TpaB U 0O0sS3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOIOPSIKY;

MpEACTaBICHUS O COLIMAIBHBIX HOpMaXxX U MPaBUIIAX MEKIUYHOCTHBIX OTHOILLICHUMN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHN AESITEILHOCTH TPU CO3JIAHUU YYEeOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENIbHBIX 3aJ1a4, BBITIOJHEHUU XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI
JOPYTUX MPU aHAM3€ Pa3IUYHbIX BUIOB yUeOHOM 1€ TeIbHOCTH;



2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO  OTHOIIEHHS K HCTOPUYECKOMY H  HAYyYHOMY  HAacJIeIUI0
OTEUYECTBEHHOI XUMUU;

YBOXEHUSI K TMPOIECCYy TBOpUECTBA B 00JIACTU TEOPUU U MPAKTHUYECKOTO
OPUMEHEHHUs] XHMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3yJibTaT
JUTUTENIBHBIX HAOMIOACHUN, KPOMOTIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJa YUEHBIX U MPAKTUKOB;

MHTEpEeca M TMO3HABATEIIbHBIX MOTHBOB B MOJYYEHHUU U TOCIEIYIOIIEM aHalln3e
uH(OPMALIUU O TIEPEOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYallMW, CBSI3aHHBIE C XMUMHUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJICHUE M MOCTYIIKH CBOMX TOBAPUIIEH C MO3UIIUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE MOCIECTBUM ITUX MTOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMSI LIEHHOCTEN 310pOBOro M 6e30macHoro oopasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (HU3UYECKOMY M TCUXHUECKOMY
3/10pOBbIO;

coOmtofieHust mpaBuil  0€30MacHOTO OOpallleHusT C BeleCTBaMU B  OBITY,
ITOBCETHEBHOW KM3HU U B TPYJIOBOM AECATEIBHOCTH;

MOHWMAHMSI [IEHHOCTH TPABUJI WHIWBHUIYAIBHOTO U KOJJIEKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOCH;

OCO3HAHMSI TIOCIEJACTBUH W HENPUATUS BPEIHBIX MPUBBIYEK (ymOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) Tpya10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-HCCIIEI0BATEIbCKOM JIEATeTbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JCSITEIbHOCTH,

YCTAaHOBKM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIUATLHOMN
HaIIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YyUCHUIO MPOdEeCcCHil pa3TuyHOTO poja, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHUSI MPEIMETHBIX 3HAHHUI M0 XUMUU;

YBKEHUSI K TPYILY, JIIOISIM TpyJa U pe3ysibTaTaM TPYJI0BOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYaIbHON TPaeKTOPUU OOpa3oBaHWI,
Oynymielt mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHHU, HWHTEPECOB M MOTPeOHOCTEH
00IIIeCTBA;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

DKOJIOTHUECKH  IIeJIECOO0PAa3HOr0 OTHONIICHHWS K TPHPOJAE, KaK HUCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHWMAHMsI  TJIO0ATBLHOTO  XapakTepa dKOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHMYECKHUX MPOILECCOB Ha COCTOSIHUE MPUPOTHON U COLIMAIBHOM CPE/IbI;



OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS AOCTIDKCHUN XUMUU JJIS PEIICHUS
BOIIPOCOB PAlMOHAJIBHOIO IIPUPOIOIIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JEHUCTBHI, NPUHOCIIIMX BpPEd OKPYXKAIOIIEH HPHUPOIHOM
cpelne, yMEHHUS MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
MpeANPUHUMAEMBIX IEUCTBUI U IPENOTBPAILATh UX;

HaJU4MUsl Pa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, SKOJOTHMYECKON KYJIbTYpHI,
ONBITA JIESATENBHOCTH HKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B IO3HABAaTEJIbHOM, KOMMYHUKATUBHONW M COLIMAJIBHON MPaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UIEOJIOTUN XeMo(Doouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHMsI CHICIM(PUKA XUMUU KaK HAyKW, OCO3HAHUs €€ poiu B (hOPMHPOBAHUU
palMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO TIPEACTaBICHUS 00
OKpY’KalOIIEM MHUpPE KaK O €JUHCTBE IPHUPOJbl U YEJIOBEKAa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH IpobiieM COXpaHEHUs IPUPOITHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOW LMBIIIM3AINH: B
e€ TYMaHHCTHYECKON HAmpaBJICHHOCTH M Ba)XXHOW pOJM B CO3JaHUU HOBOW 0a3bl
MaTEpUATBbHON KYyJIbTYpbl, PEHICHUH TJI00aNTbHBIX MPOOJIEM YCTOWYHBOTO Ppa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUIIEBON M SKOJIOTHUECKON 0€30MacHOCTH,
B DPa3BUTUU MEIUIIUHBI, OOECIEUEHUH YCIOBUHM YCIENIHOTO TPyJa M SKOJIOTHYECKU
KOM(DOPTHOM >KM3HU Ka)J0ro WieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM IPAMOTHOCTU: MOHUMAHMS CYUIHOCTH METOJIOB IO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIOJIb30BaTh MOJy4aeMble
3HAHUS U1 aHAIU3a U OOBSICHEHUS SIBICHUN OKPYXKAIOMIETO MUpA U TPOUCXOJSIINX B
HEM M3MEHEHMM, YMEHHS JenaTh OOOCHOBAHHBIC 3aKIIOUCHHUSI HAa OCHOBE HAyYHBIX
($aKkTOB U UMEIOLTUXCS TAHHBIX C IEJIbIO TIOJTYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMHMUYECKHE 3HAHUS ISl PElIeHUs
npo0JieM B peaTbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MMO3HAHUIO U UCCIIEIOBATEIbCKON IEATEIIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPa30BaHUIO,
K aKTMBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUM C KU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iudHbIX cdepax mnpodeccuoHanbHON

JEeSITEIILHOCTH.
METAINIPEJIMETHBIE PE3YJIBTATbBI

MeranpeMeTHbIC pe3yJIbTaThl OCBOCHUS YIeOHOTO TpeaMeTa « XUMHsD» Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TSt (hopmupoBaHwsI MHPOBO33PCHHUS 00yYaroIuxcst
MEKIUCIUILTMHAPHBIE  (MEKIpPEAMETHBIE) OOIIEHAYYHbIC TOHSTHS, OTpPa)kKarolue
IIEJIOCTHOCTh HAYYHON KapTUHBI MHpPa M CIEIM(DUKY METOIOB MO3HAHHS, UCIIOJIB3yEeMbIX



B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, DHEPrus, SBIICHHE, MPOIECC, CUCTEMA,
Hay4HbIA (PaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, UCCIEAOBaHUE,
HaOII0JIeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

yHUBEpCaJbHbIE y4eOHble JIeWCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHEIC,
peryJIaTuBHBIC), oOecreunBaronue (GopMupoBaHue (YHKIIMOHAIPHOM TPAMOTHOCTH U
COIMATLHOM KOMIETEHIIMH 00y4aroIINXCs;

CITOCOOHOCTh OOYYalOIIMXCs MCIOJIb30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHEIE,
MHUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC yUeOHbIE ACHCTBUS B MO3HABATEIbHON U
COIMAJIBHOM MPAKTHUKE.

MeramnpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBIAJACHUE YHUBEPCATbHBIMUA YUSOHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMH.

OBiaseHue yHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU AeHCTBUSIMU:

1) 6a30Bble JJOrNYecKHe AeiicCTBUSA:

CaMOCTOSITEHHO (OPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPENIETIATD eI ACATEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH UX JOCTHKECHHS,
COOTHOCHUTD PE3YyJIbTaThl ACATEIBHOCTH C TOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUUA TPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIC TMPU3HAKKW TIOHSATUHW W YCTAHABIMBATh WX B3aHMOCBSA3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS JISI OOBSCHEHUS OTIACIBHBIX (DAKTOB U
SIBJICHUH;

BBHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(PUKAIMKU BEIIECTB U XUMHUYECKUX
peakuuii;

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3M MEXKIy U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXACHUS (MHAYKTHUBHBIE, JACAYKTUBHBIC, TIO aHAJIOTHHM),
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B PACCMATPUBACMBIX  SIBJICHUSX,
(bopMyITHPOBaTh BHIBOJIBI M 3aKITFOUCHUS;

MPUMEHATh B TPOIIECCE TO3HAHUSI, HCIOJb3yeMble B XHUMHUU CHMBOJHUYECKHE
(3HaKOBBIC) MOCIH, TTPEOOPA30BBIBATH MOJICIIbHBIC TIPEJACTABICHUS — XUMHYCCKUN 3HAK
(cuMBOJI) BJEMEHTa, XUMUYECKas (opmysia, YpaBHEHHE XMUMHYECKOW peakiuu — MpHU
peIIcHUN yYeOHBIX ITO3HABATEIBHBIX M IMPAKTHYCCKHUX 3a]ad, NMPUMEHITh Ha3BaHHBIC
MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTeIbCKHE eCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOTO IMMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIINA;

dbopMynHupoBaTh LETU W 3aJa4l WCCIIEOBAaHUS, HCIOJIb30BaTh MOCTABICHHBIC U
CaMOCTOSITEIFHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBHI /i1 (DOPMHUPOBAHUSI THIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH BBICKA3bIBACMBIX
CYXKIEHUM;

BJIQJIETh HaBbIKAMHU CAMOCTOSATENIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUCHUUECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOMOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIHHO TPOTHO3UPOBATH €r0 pe3ysbrar, (HOpMyIUpoBaTh OO0OOIICHHS U



BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB MCCIEAOBaHUS, COCTaBIATh
000CHOBaHHBIN OTYET O MPOIeNIaHHON padoTe;

IpUOOPETATh ONBIT YUEHUYECKON HCCIIEN0BATEIBCKON U MPOEKTHOM JesITeIbHOCTH,
IPOSBIIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METOJOB PELICHUS
NPAaKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMUHbIX METOJ0B O3HAHMUS.

3) padora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3NMYHBIX MCTOYHMKAX HH(OpManuu (HayyHO-NOIMYJIsIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkaHUs, CIPpaBOYHbIE MocoOus, pecypcel MHTepHeTa),
aHAJIM3UPOBaTh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM INpPEACTaBICHUS, KPUTUUECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIHpPOBaTh 3aMPOCHl U MPUMEHATH Pa3IUYHbIe METOBI IPU MTOUCKE U OTOOpPE
uH(popMaLuU, He0OXOIUMOMH /17151 BBIMOJIHEHUS YUEOHBIX 3a7a4 ONpPeeIEHHOIO TUIIA;

npuoOpeTaTb  OMBIT  MCIOJNB30BAHUSA  MH(MOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENbHO BBIOMPATH ONTUMAIBHYIO (hOpMY IpencTaBiIeHUs HH(POPMAIUH
(cxeMbl, rpaduky, 1UarpaMmbl, TAOJUIBL, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAyYHBIN S3BIK B KAaueCTBE CPEACTBA NMpHU paboTe C XUMHUYECKOU
uH(pOpMaLUEN: IPUMEHATh MEXIpeIMETHbIE (pU3nYecKkue U MaTeMaTUUYECKHE) 3HAKU U
CUMBOJIBI, (OpMYJIbl, a00OpEBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPENICTBA
HarJIs,THOCTH.

OBi1ajeHne YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU 1elCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJe Juajora H/WiH
JUCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYJIUPOBATh CBOU NPEIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS NIPEVI0KEHHON 3a/1auu;

BBICTYIIaTh C TpEe3eHTalleil pe3yibTaToB IO3HABATEIBHOM J1€ATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, NPAKTUYECKOW paboThl IO HCCIEAOBAHUIO CBOMCTB
U3yYaeMbIX BEIECTB, peaju3alii y4yeOHOro MpoeKkTa U (hOopMynHpoBaTh BBIBOABI I10
pe3ynbTataM MpOBEAEHHBIX HCCIEIOBAaHUI NYTEM COIJIacOBaHUS MO3ULUNA B XOJ€
00CyXIeHUs 1 00OMEHA MHCHHSIMHU.

OBiaieHNe YHUBEPCAJbHBIMHU PeryJATHBHBIMM 1€ CTBUAMM:

CaMOCTOSITENbHO  IUIAHMPOBaTh M OCYILIECTBIATh CBOIO  I1O3HABATEJBHYIO
NEeSATENbHOCTh, oOmpeAensss e€ Lend W 3aJayd, KOHTPOJMpOBaTh M TO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBAThH MpelaraeMblil anropuTM JeHCTBUN TPU BHIIOJTHEHUU
y4eOHBIX W HCCIEeIOBATENIbCKUX 3a/1ad, BbIOMpaTh Hambosee 3(PPEKTUBHBIA CHOCO0 MX
penieHust ¢ y4€ToM MOTyUEHHUs] HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUYECKHUX PEAKIUIX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHaINW3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATBI



10 KIIACC

ITpenMeTHbIE pe3ynabTaThl OCBOCHHS Kypca « OpraHuueckasi XuMUs» OTPakaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMHYECKON COCTaBISAIONIEH €CTECTBEHHO-
Hay4YHON KapTHUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SIBJICHUN NPUPOABI, B HOPMUPOBAHUU
MBIIUIEHUS] U KYJbTYPhl JIUYHOCTH, €€ (YHKUMOHAIBHOM I'PaMOTHOCTH, HEOOXOJIUMOM
JUIA PELIeHMUs] NPAKTHMUYECKUX 3aJad4 U SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOLIEHMS K
CBOEMY 3/I0POBbIO U IPUPOJIHOM cpefe;

BJIa/ICHHE CUCTEMON XMMHUUYECKHUX 3HAHUM, KOTOpasl BKJIFOYAET: OCHOBOIIOIATAIOIINE
HNOHATHUS (XUMUYECKUH DIIEMEHT, aTOM, JJIEKTpOHHAas oO0OO0JI0YKa aToMa, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, XUMUYECKasl CBA3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaILEHHAs), MOJIb, MOJIIpPHAsl Macca, MOJIAPHBIN 00BEM, YIJIepOIHbII
CKeJeT, (pyHKUMOHAJbHAs TPy, paguKall, U30MEpHs, H30MEPbl, TOMOJIOTHYECKUI Psijl,
TOMOJIOTH, YIJIEBOJAOPOJBI, KHUCIOPOJ M a30TCOAEpKAlINe COEAUHEHHUS, MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHnyeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3bIK XUMHUHU; MUPOBO33pEHUECKHUE 3HAHUS,
JeXallue B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHUX SIBICHHM,
(akToNMOrMUYECKHE CBEICHHMS O CBOMCTBax, COCTaBe, IOJy4YeHUHM U Oe30IacHOM
UCTOJb30BAHUM BAXKHEHIIUX OpPraHMYEeCKUX BEIIECTB B OBITY U IPAaKTUYECKOU
JESITENbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHbIE TMPU3HAKU [OHATHUH,
YCTaHABIMUBATh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLME TMOHATUS TpHU
ONMCAHUM COCTaBa, CTPOECHMSI U NIPEBPAILEHNN OPraHUYECKUX COEINHEHMI;

c(OpMHUPOBAHHOCTb YMEHUH HCIOJIb30BaTh XHWMHUYECKYI0 CHMBOJMKY JJIs
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaliéHHOW) (opmyl
OpraHMYECKHX BEIIECTB M YpPaBHEHUN XMMHUYECKHX pEaKUuid, H3rOoTaBIMBATh MOJEIU
MOJIEKYJl ~OpraHMYECKMX BEIIECTB I  WUIIOCTPAlMM HMX  XUMHUYECKOro U
POCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHMH  yCTaHaBIMBATh IPHUHAJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKHX BEUIECTB 0 UX COCTaBY M CTPOCHHUIO K ONpenelIEHHOMY Kiaccy/TrpyIie
coelMHEHUN  (YrieBOIOpOABI,  KHCIOPOA M  a30TCOAEpP)KALIUE  COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS), JaBaThb WM Ha3BaHMUS [0 CHCTEMAaTUYECKON
Homenknatype (IUPAC), a Takxe NpHUBOAUTH TPUBUAJBHBIC HA3BaHHUS OTICIBHBIX
OpraHMYeCKHX BEHIeCTB (ITHJICH, MPOMHIEH, AalleTUJIEH, ATWICHIJIMKOJb, TIUIEPUH,
denon, Qopmanpaerna, aneTadbAETHA, MypaBbUHAs KHCIOTa, YKCYyCHas KHCIIOTa,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAs KUCJIOTA, TJIIOK03a, PPYyKTO3a, Kpaxmal, LeIi0I03a,
TJIUIMH);

c(hOpMHUPOBAHHOCTb YMEHUS ONPEEISATh BUIbl XMMHUUECKON CBA3M B OPraHMUECKHX
COEJIMHEHUSX (OAMHAPHBIE U KPATHBIE);



c(hOpMHUPOBAHHOCTh yYMEHHSI NPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux Bemects A. M. bytnepoBa s 0OBsICHEHHSI 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTABAa U CTPOEHHUS; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB (METaH, 3TaH, STUJICH, MPOMWIEH, aleTwieH, Oyraauen-1,3, meTunOyraaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, ATWJICHIJIMKOIb, TJIWLEPHH, (EeHOJ, aleTaabIeTu/,
MypaBbHHAsl U YKCYCHas KHCIOTBHI, IJIFOKO3a, Kpaxmaj, LEJUII0JI03a, aMUHOYKCyCHas
KHUCIIOTA), WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXIYy HHMH YpPaBHEHUSIMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUM C UCTIOIB30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaThb HMCTOYHUKU YIJIEBOJOPOJIHOTO
Celpbs (He(Th, TPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX NEPepabOTKH M MPAKTHYECKOE
NPUMEHEHHE MPOIYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHU MTPOBOJAUTH BHIYUCICHHS IO XUMHUUECKUM YPaBHEHUSIM
(Maccbl, 00BEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM TMPOAYKTa pEAKIHUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peaKIum);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B XMMHUU MPU MU3YYEHUU BEIIECTB M XUMHUYECKUX
ABJICHUHN (HAOMIOJCHNE, W3MEpPEHHE, JKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BaTh
CHUCTEMHbIE XUMHWYECKHE 3HAHUS JUIsl MPUHATHS PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTyaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOATh TIPaBWIIA TIOJIH30BAHUS XHUMHYECKOU
MOCyJ1I0M 1 1a00paTOpHBIM 000pPYAOBaHUEM, a TAK)KE MPaBHIa OOpAIeHHs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSIMH 110 BHITIOJTHEHUIO J1a00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCT,  YMEHHH  IUIAHUPOBATh W  BBIMOJNHATH  XUMHUUYECKHUH
AKCTIEPUMEHT (MPEBpAILEHUs] OPraHMYECKHUX BELIECTB IPU HArpeBaHUU, MOJyUEHUE
ATUJIEHA U M3yYEHUE €ro CBOWMCTB, KAYECTBEHHbIE PEAKIMM OPraHUYECKHUX BEIIECTB,
JeHaTypalusi OeJKOB IMPH HArpeBaHUU, IIBETHHIE peakluud OEJIKOB) B COOTBETCTBUU C
NpaBWIaMH TEXHUKHU O€30MacCHOCTH MpU OOpalleHUH C BellecTBaMU U J1a00paTOpHBIM
000pyZI0OBaHHEM, TMPEACTABIATH PE3YJNbTAThl XWMUYECKOTO OJKCIIEpUMEHTa B (opme
3aMKiCH YpaBHEHUH COOTBETCTBYIOIIMX peakiil U (opMyIupoBaTh BbIBOJBI Ha OCHOBE
ATUX PE3YyJbTATOB;

cOpMUPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  AHAIM3UPOBATh  XUMHUUYECKYIO
UH(OPMALINIO, MOJIyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpecTBa MaccoBOM MH(pOpMaInHy,
WHuTepHeT U ApyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOaTh MpaBuia SKOJIOTMUYECKH 1eJIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOW NEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBBS U
OKpYXarolell NpUpOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JECHUCTBUS Ha >KUBbIC
OPraHu3MBbl OINPEIEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cmbica nokazarens 111K,
MOSICHATh HAa TPUMEpPaxX CIMOCOObl YMEHBIICHUS W MPEJOTBPAIICHHUS WX BPEIHOTO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;



JUIsi OOy4YarolIUXCsi C OrPaHUYEHHBIMHU BO3MOXKHOCTSMH 3J0POBbsS: yYMEHHUE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax T[IO3HAaHUS BEUIECTB U
XUMHYECKHX SIBIICHUM;

JUISL CIIENIBIX U CIa0OBUIAIMIMX OOYyYarOIIMXCSA: YMEHUE UCIOJB30BATh pelbepHO-
TOUEYHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1.TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTp OCHUS 0p TaHUYCCKUX COC I/IHCHI/IIEI) A 2 1 bubmorexa LIOK
' P P A ' https://lesson.edu.ru/04/10
M. bytneposa
Wroro no pazneny 2
Pa3znea 2.YriaeBoaopoansl
bubmnoreka IIOK
2.1 penenbHple yrieBoa0poIbl — alKaHbl 3 1 https://lesson.edu.ru/04/10
59 HemnpenenbHbie yriieBoaopOIbl: alKEeHBI, 5 1 bu6nmorexa LIOK
' QJIKaINEHBI, AJTKUHBI https://lesson.edu.ru/04/10
bu6nmorexa LIOK
2.3 A 1
POMETHHECIHIE JTIEBOAOPOART https://lesson.edu.ru/04/10
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U 5 1 bubmmoreka [JOK
' uX repepaboTka https://lesson.edu.ru/04/10
Uroro no pazgeny 11
Pasnen 3.Kuciaopoaconep:xanue oprannyecKkue coeJHHeHUsI
but6mmorexa [IOK
3.1 C . @ 3
TUpTEL. OCHON https://lesson.edu.ru/04/10
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 3 1 bu6muotexa [JOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxuble 3¢upbl 2 https://lesson.edu.ru/04/10

bubnunorexa LIOK

. 1
3.3 YIIEBOTEI 4 1 https://lesson.edu.ru/04/10

Hroro no pazgeny 12

Pa3znen 4.A30Tconeprkaniue OpraHnyecKkue coeIuHeHus

bubnunoreka LIOK
https://lesson.edu.ru/04/10

4.1 AMUHBI. AMUHOKUCIOTHIL. beiku 3

Hroro mo pazneny 3

Pa3zaen S.BbicokoMoJieKy/JIIpHbIE COeIUHECHUSA

bubnuoreka [{OK

5.1 I1 .K .B 6 1
JTACTMACERL RayHykul. BookHa https://lesson.edu.ru/04/10

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 6



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

KoaunuyecTBO 4acoB

Ne Tema vDOKa K n Hara JIeKTPOHHBbIE U(POBHIE
n/n P Bcero OHTPOJILHBIC pakTirdeckue u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

IIpenmer opraHrYecKO XUMUH,
€€ BO3HUKHOBEHHE, Pa3BUTHE U
https://academy-
3HaueHue. Teopust CTpoeHus 02.09.24-
1 oD AHIICCKIX COCIHHIH A 1 08.09.24 content.apkpro.ru/lesson/a9f3d191-
p NG ' St Sele-4e24-ac02-efbl16fadof6a
M. bytieposa, €€ OCHOBHbIE
ITOJIOKCHHUS.
TI'omonorus. M3omepus.
XumMmudeckas CBSI3b B
OPraHUYECKUX COEAUHEHUSIX. 09.09 24- https://academy-

2 [IpakTuueckas 1 1 15'09'24 content.apkpro.ru/lesson/c935a58c-
paboraNel.M3roToBnenue o ab0e-4¢59-9dcf-20517ae4b52e
MOJEJIEN MOJIEKYJI
YTJIEBOJIOPOIOB.

https://academy-

3 AJIKaHBI: COCTAB U CTPOCHHUE, 1 16.09.24-  content.apkpro.ru/lesson/9641927f-
TOMOJIOTUYECKHH Pl 22.09.24  bbc8-44b9-b3ea-81a2be75c47a

https://academy-

4 MertaH 1 3TaH — MPOCTEUIIIHE 1 23.09.24-  content.apkpro.ru/lesson/9641927f-
MIPEICTABUTENH AJTKAHOB 29.09.24  bbc8-44b9-b3ea-81a2be75c47a
[IpaxkTuueckas padora Ne2.

OrnpeneneHne JIEeMEHTAPHOTO .10.24-

5 pel P 1 1 30.10 https://lesson.edu.ru/04/10
COCTaBa OPraHUYECKUX 06.10.24
COCTUHEHUN.

https://academy-
6 AJIKEHBI: COCTaB U CTpOCHHUE, 1 14.10.24- content.apkpro.ru/lesson/4038171e-

CBOWCTBA

20.10.24

4158-4bd1-ae98-18dc1cfb9399



https://lesson.edu.ru/04/10

OTUJIEH U IPOIUIIEH —

https://academy-

7 [pOCTeHilze IpeICTABUTENH 21.10.24- content.apkpro.ru/lesson/05ab5925-
p P 27.10.24 | ba8e-499e-840b-70b5e8db71ae
ATKEHOB
https://academy-
[IpakTuueckas padora Ne 3. psi// Y
28.10.24-  content.apkpro.ru/lesson/53cd2379-
8 [TonydeHue >TuICHA U U3yYCHUE
. 03.11.24 | 2a45-43b1-9f67-7ebcdaf03ce0
€T0 CBOMCTB.
https://academy-
9 Ankanuensl. Byraguen-1,3 u 04.11.24- | content.apkpro.ru/lesson/6df23393-608-
meTunoyTanuen-1,3. 10.11.24  4b9f-ae01-a983b95b854a
https://academy-
AJKUHBL: cOCTaB ¥ 0COOEHHOCTH
o content.apkpro.ru/lesson/05¢c9a929-
CTPOCHHUSI, TOMOJIOTUUECKH I 11.11.24-

10 o o 6741-4d7c-84b5-009292468356
pAn. ANICTHIICH — TPOCTEHIITNI 17.11.24
MPEACTABUTED ATKUHOB

25.11.24- | https://academy-

11 ApeHbl: O€H3011 ¥ TOTYOIL. 01.12.24 content.apkpro.ru/lesson/d86d7d00-
TOKCHYHOCTH apEHOB d5b4-491d-aded-c3ddal9feefs
IIpupoaHbIe HCTOUYHHUKU

FIJ)IeII)soIlo OJIOB: TIPUPOIHBIM a3 https://academy-
12 I}/IIHOH HHEIGHHG&)TEHIEGIIE%H 02.12.24- | content.apkpro.ru/lesson/99557a5e-
yT R ’ 08.12.24  2221-43e0-97b8-983de535c44d
HE(Th U MPOIYKTHI €&
nepepadboTKu
https://academy-

13 Kontponbnas padora Ne 1 o 09.12.24-  content.apkpro.ru/lesson/6abf1680-
paszzeny «YTIeBOAOPOIbDY 15.12.24  4eb5-46f2-8ea5-44d63cccf518

https://academy-

14 [IpenenvHBIE OTHOATOMHBIE 16.12.24- | content.apkpro.ru/lesson/5439¢18b-
CIUPTHI: METAHOJI U ATAHOJL. 22.12.24  7440-4b6f-bf84-c04fad71694f

15 MHOroaToMHbIE CITUPTHI: 23.12.24-  https://academy-




STHJICHTJIMKOJb U TJIULEPHH. 29.12.24 | content.apkpro.ru/lesson/461aa9c8-cOef-
Ha6opaTopHa;[ pa60Ta Nel. 4827-a8e5-d12a0bedc826

CaoiicTBa CIUPTOB.

DeHOJI: CTPOEHUE MOJIEKYJIBI, 09.01.25- anropuT™; MHGOPMaLMA; MHOXECTBO;

16 (bu3MYeCcKre U XUMHUIECCKHE 12:01:25 MOZENb; OBBEKT; CUCTEMA
CBOICTBa, MPUMCHCHHE

https://academy-

17 Anpreruasl: GopManbIeTUa U 13.01.25- | content.apkpro.ru/lesson/8664b319-
alneTanbIerua. AEeToH 19.01.25 | 0ba3-4945-b076-ch7ae5858b90
OJHOOCHOBHEIE PE/IEIbHBIE https://academy-

18 KAPBOHOBHIE KUCIIOTHI: 20.01.25- | content.apkpro.ru/lesson/b4feaa04-

26.01.25  3438-4b57-a3ec-ba0fofe63c0d
MypaBbUHAS U YKCYCHAast
[TpakTuueckas pabota No 4. 27.01.2 https://academy-
19 CBOHCTBA PACTBOPA YKCYCHOM .01.25-  content.apkpro.ru/lesson/9834d408-
02.02.25  386d-444a-8de3-7efba8b98cdb
KHUCJIOTBL.
https://academy-
Mpeuto. CnoxxHbie 3(UPBI Kak 03.02.25- content.apkpro.ru/lesson/71ac43f2-

20 MIPOU3BOIHBIE KAPOOHOBBIX 09: 02: o5 | 30d4-4945-a0eb-1e59cd5f4dof
KHUCJIOT.

21 JKHPpEI: THAPOIIH3, IPHMEHCHHE, 10.02.25- https://lesson.edu.ru/04/10
OuoJoruveckas poiib KHUPOB 16.02.25
YTraeBoanl: COCTaB, https://academy-

99 KIaccudukanus. Baxuemme 24.02.25- | content.apkpro.ru/lesson/709ce43a-
MPEICTAaBUTENHN: TIIF0KO03a, 02.03.25 | deb6-4281-963b-01d2e212d4d0
bpykTO3a.

Onurocaxapuel. Caxaposa. https://academy-
23 Kpaxma  Hemoosa Kax 03.03.25-  content.apkpro.ru/lesson/690fbb76-f94a-
09.03.25  4f77-bbbe-3d3ae748f716
MPUPOJIHBIE MTOJIUMEPHI
24 [TpakTuaeckast padorta Ne 5. 10.03.25-  https://academy-



https://lesson.edu.ru/04/10

Wnentudukanus opraHmyecKux 16.03.25 | content.apkpro.ru/lesson/d7681e62-
COCIMHEHHM. c311-48e9-935e-fb3¢59299c91
KonTtponsnast padora Ne 2 o https://academy-

paszneiny 17.03.25-  content.apkpro.ru/lesson/66a7bd94-

25
«Kucnopoaconep:xariue 23.03.25  2bc5-4ec7-b7c7-ff893919d25a
OpPTaHHYECKUE COCTUHCHUS
AMUHBI: METHJIAMUH W aHUJINH. https://academy-

26 AMUHOKHCIIOTHI KaK 24.03.25- | content.apkpro.ru/lesson/0c608a59-
aM(pOTEepHbIC OPraHNYCCKHE 30.03.25  4c69-4481-839e-9205f201b73e
COCIUHCHMS, X CBOMCTBA.
benku kak npupoaHbIe https://academy-

97 BBICOKOMOJICKYJISIPHBIC 31.03.25- | content.apkpro.ru/lesson/c2f2f3d7-43d1-
coenuHeHus. JlaboparopHas 06.04.25 | 4873-ace0-78eca6009628
pabota Ne2. CBoiicTBa OCIKOB

28 VKT HHOBLLE KHCTOTLL 14.04.25-  https://lesson.edu.ru/04/10

y : 20.04.25
https: d -
OCHOBHBIE TTOHATHS XUMUU ps://academy
29 N 21.04.25-  content.apkpro.ru/lesson/45b81dac-
SRyIIp 27.04.25  acba-440e-99e3-14c3ba78050a
COCUHEHUI
https://academy-
30 Tl aCTMACCRL KAV IVIL BONOKHa 28.04.25- | content.apkpro.ru/lesson/45b81dac-
» KayHayKH, 04.05.25  acba-440e-99e3-14c3ba78050a
https://academy-
IIpaxTuueckas padota Ne6.
p P 05.05.25-  content.apkpro.ru/lesson/45b81dac-

31 Pacrnio3naBanme miacTMace u

11.05.25  acha-440e-99e3-14c3ba78050a
BOJIOKOH.

30 O06006mmanmuil ypok Mo Kypey 12.05.25-  https://lesson.edu.ru/04/10
OpraHNYeCKON XUMUHU. 18.05.25

13 HToroBast KOHTpOJIbHAS paboTa 19.05.25-  https://lesson.edu.ru/04/10
110 OPraHUYECKON XUMHUH. 25.05.25



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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O06006mmanmui ypox 1o Kypey
OpPraHUYEeCKON XMMUH.

OBILIEE KOJIMYECTBO YACOB
I1O ITPOI'PAMME

34

26.05.25-
31.05.25

https://lesson.edu.ru/04/10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 10 xknmacce/ INabpuensua O.C., Octpoymo U.I'., CnagxoB C.A. — M.:
AKIMOHEpHOE 00111eCTBO «H3nareapcTBO «IIpocBemieHuey, 2021.
2. Xumus, 11 kmace/ IN'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. — M.:
AxmmonepHoe o6miectBo «M3narenbctBo «lIpocBemenne»,2021.

METOJIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. I'abpuensn O.C., CnaakoB C.A.: Xumus. 10 kinacc. Meroanueckoe nocobue
k yueOHuky O.C. I'abpuensina. — M: [Ipoda, 2015.

2. Tabpuensu O.C., OctpoymoB W.I'. HacronbpHas kaura yuutens xumuu.l0
kiacc. — M.: llpoda, 2014.

I'opxosenko M.IO. IToypounsie pazpadotku no xumuu. — M.: BAKO, 2017.

3. Xwumwus(6a30BerifypoBeHb).Peanm3anus  00pa3oBaHUS:  METOIUYECCKOEC
nocobue jus yuutens / Kaepuna A. A., Iluuyruna I'.B.; nmox pen.l. B.
[Muuyrunont. M.: ®T'BHY «UHcTuTyT CTparteruu pa3BUTHS OOpa30BaHUS
PAOy», 2022 81 c.:um.

4. NopoubkuH B.H., bepexnas A.I'., ®eBpaneBa B.A. Xumus. Opranuueckas
xumus. TpenumpoBouHas Ttetpaab. — Pocros-Ha-[ony: Jlernon, 2020.
5. HBanoa P.I'., Kasepuna A.A., Kopomenko A.C. KoHTponp 3HaHHI
yyamuxcs no xumuu. 10-11 kmacesl — M: IIpoda, 2012.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
1. https://resh.edu.ru/

2. http://www.alhimik.ru

https://edsoo.ru/rabochie-programmy/
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