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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUHM Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit ®deneparuny», TpeOOBaHUN K pe3yjbTaTaM OCBOSHUS
denepanbHOil  00pa30BaTENbHOW MPOrPaMMbl CpPEJHEro o0IIero o0pa3oBaHUs
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yuebHoro mpeamera «Xumus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
Qenepanyy, peANM3YIOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOrpaMMbl, U
OCHOBHBIX ToyiokeHui «CrtpaTeruu pa3BUTHs BocnuTaHus B Pocculickoi
®enepanun Ha nepuon no 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHble mosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
collepKaHUs, PE3yJbTaTOB OOy4YeHUs U TPEOOBAaHUM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHu3alliK, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpINAIONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH ULEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U 001N KYIbTYpPbI
YelloBeKa, a TakKe DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY
3I0POBBI0 M MPUPOAHON cpeme. Peamusyercs xumudeckoe oOpa3oBaHUe
00yyJaroIMXxcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeacTBaMU y4eOHOTO
npeaMeTa «XUMHS», COJIEpPNKAHUE M TOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMme MO0 XHMUHU C Y4YETOM CHenu(pUKM HAyKH XUMHH, €€ 3HAYeHUs B
MO3HAHWUU TIPUPOJBI U B MATEPHAIBHOW KU3HM OOIIECTBA, a TaKke C y4E€TOM
oOmux 1ened W TPUHIIMIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oorero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT 0coOyrk poJib B
COBPEMEHHOM IUBUIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOI BKJIaJl B ((POPMHUPOBAHKUE PAITMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJOCTHOIO MPEJCTaBICHUS 00 OKpY)KaroUeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOopoe (GopMHpyeTcss B XMMUU Ha OCHOBE TMOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMU, XUMHUS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHUE
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM € OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIil YPOBEHb
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOIMMYH0 MM JJii  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIECIIHOTO BKJIKOYEHUS B JKU3Hb COLMyMa, IPOJIOJHKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOMUMHA  TIpeAMEeTa «XUMHUSD» SBISIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xuMus» U «OOmas u HeEOpraHudeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HaHWI MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHUM IPU U3YYEHUU
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranuyeckas xumusi» u «OO0mas u
HEOpraHuyeckas XuMus» cQopMHUpOBaHa B MPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 Yy4eOHOro wmarepuaiga M OOyCIIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  ONpPEAENIEHHBIX
TEOPETUYECKNX YPOBHsSX. Tak, B Kypce OpPraHMYEeCKOW XHWMHHM BEIIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. (CBeneHHs 00 H3y4aeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4ecko XHWMHUU TOJYYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMs MEPBOHAYAIBHBIE
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lox HOBBIM yriaoMm 3peHus B mnpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKH Marepuan ¢ (PaKTOJIOTHYECKHUE CBEJCHUS O BEIIeCTBaX U
XUMUYECKON peakinuu. Tak, B 9acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» OOy4YalomMMCsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOAOJOTMYECKHUX IMO3UIIMM,
rIy0oke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3aKkoHa — OT
o0oO0mIaromiei 10 00bACHSIONMEH 1 IPOTHOZUPYIOUICH.

Envnas cucrema 3HaHMN O BaXKHEWINMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJCPXKAHMS, HMMEIOUIMMHU KYJIbTYPOJOTHUUECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTMMHM HayKamH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
NEATEIBbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAaXKEHHUS K IPOIECCY
TBOpUYECTBAa B O0JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobisieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh WHPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIOMOJIHEHUS 3HAHUM, PELICHUS WHTEIUICKTYyalIbHBIX U
AKCIIEPUMEHTAJILHBIX HMCCIEA0BATEeNIbCKUX 3a7a4. B 1emom conepxanue yueOHOTo
npeamMera «XUMHS»  JAHHOTO  YPOBHS  HM3YyYEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
¢unocopckux HaeH, TaKuX KaK: MaTepUalbHOE €IMHCTBO HEOPIaHMYECKOTOo M
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHHUEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHHN NYyTEM HKCIEPUMEHTA H
pelIeHUs] MPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEILICHUU IKOJIOTHYECKUX MpolieM, a
TaK)Ke Mpo0JIeM cOepexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronuxcsi MPUHATBIE TPOrPaMMON MO XWMHUU TOJIXOJbI K OIPEIACICHHUIO
colepKaHUsi M TIOCTPOCHUS TpeAMETa MPeayCMaTpUBAOT (OPMUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEIIMX 0a30BO€ 3HAaYEHUE MJId
pa3IMYHBIX BHUJOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, IOUCKa, aHaiu3a u
00paboTku uHbOpMaIK, HEOOXOIUMBIX JIJII MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEIOBATENbCKONW JESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMHH.

B mpakTuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MPU ONPEICICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIed H3Y4YeHUs IMpeJAMETa HalpaBlIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCA (POPMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEeIbHOCTH YeJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTYyphl. C



METOJUYECKON TOYKM 3PEHUS TaKOW TOIXOJ K OINpPENCTCHHIO IeNiel H3ydeHUs
IpeaMeTa SIBISICTCS BIIOJTHE OTIPaBIaHHBIM.

CornacHO JAaHHOW TOYKE 3pEHUS TJaBHBIMU HEISIMH HM3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 =11 xu1.) sBHsIFOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHIIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOW KapTWHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIe MOHATHUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/MAX MMO3HAHUS
BEIICCTB M XUMHYECKHX pEaKiuid, HEOOXOMUMBIX JUIsi TPUOOpETEHUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIOCOOOB AEATEIbHOCTH, CB3aHHBIX C HAOIIOJECHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJEHUEM  IMPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTuM, coaepskaTenbHas XapaKTepUCTHKA IeNIel U 3a7a9 U3YUCHHS
mpeaMera B MporpaMMe Mo XUMUM YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oduero odpazoBanus. Cerogus B
OpErnojaBaHUM  XUMUM B OOJbllIeld CTeneHH OTAAéTcs  MPEANOYTEHHE
MPAKTUYECKOW KOMIIOHEHTE CcoJAep)KaHus OOydYeHHs, OpPHUCHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3allvy, BIAICIOLIErO HE
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMH aKTUBHOTO IOJIYYE€HHUs 3HAHUI W NMPUMEHEHHs] UX B PEaJbHOM >KU3HU
JUIS pellieHus] IPaKTUUECKUX 3ajad.

B cBs3u ¢ 3TUM Tpu M3YYCHHH TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKe LENH U 3a]a9H, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOydJaromUXCS KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHE [UIsl Pa3IMYHbIX BUIOB
NeSATEeILHOCTH: PENIeHHs Mpo0JieM, MorcKa, aHajau3a U 00paboTKu MHGOpMAIIHH,
HEOOXOIMMBIX JJIsI TPUOOPETEHHs OIbITa JAEATEIHLHOCTH, KOTOpas 3aHMMaeT
BXHOE€ MECTO B TIO3HAHWUHM XUMHH, a TaKXKe IS ONEHKA C TIO3HIHA



AKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX
IIPOIIECCOB Ha OPTaHMU3M YEJIOBEKa M MIPUPOIHYIO CPELLY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEH 00yUaroNuXcs: CIIOCOOHOCTH CAaMOCTOSTEIHLHO MPUOOPETaTh HOBBIC
3HAHUA 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHalnu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpMAIH XUMHYECKOTO COIePIKaHNUS;

dbopMHpOBaHKE U Pa3BUTHE Y OOYJAFOIIMXCS aCCONMATUBHOTO M JIOTUYECKOTO
MBIIICHHS], HAOII0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOpbIe 0COOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU M MPOBEICHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvarommuxcsd YyOeXIEHHOCTM B T'yMaHHUCTHUYECKOM
HaIpaBJIEHHOCTH XUMHUH, €€ BAXKHOM PONM B PELICHUH TJI00ANbHBIX MpodieM
paIMOHAIBHOTO MPUPOJIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIEHUS K HPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ NPUOOpPETEHHsI OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM U TPUHSITHS TPAMOTHBIX PEIICHUNH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM miaHe cpeaHero oOLEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HAaydHbIE
OPEIMETHD).

OO1ee YKncio 4acoB, OTBEAEHHBIX JJI U3YUEHHs] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHusi, coctarisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COIEPKAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHMYecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenunenuit A. M. bytnepoBa, e€ ocHOBHbIE ToJI0KeHUs. CTPYKTypHBIE (HOPMYIIbI
OpPraHMYeCKUX BelecTB. [ oMomnorusi, wu3zoMepus. XuMHUYECKas CBSI3b B
OpraHUYEeCKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KiaaccU(pUKAIMM OPraHUYECKUX BemlecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHHM (cHCTeMaTHyecKas) W TpHUBHAJIbHBIE Ha3BaHUSA
BAKHEUIINX MPECTaBUTENEHN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBPALICHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEILIECTB, HAOIIOACHHE U
ONKCaHUE JEMOHCTPALUOHHBIX OIBITOB IO MPEBPAIEHUIO OPIrAHUYECKUX BELIECTB
MIpY HarpeBaHuM (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
MPOCTEUIINE TPEICTaBUTENN aJIKaHOB: (PU3UUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] W TOpEHHUdA), HAXO0XKACHHE B NPUPOAE, MOJYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHUI Psii. DTUIEH U MPONUIEH —
MPOCTEUIINE TPEICTaBUTENIN AJIKEHOB: (PU3UUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJON€HUPOBAHMS, THApPATAlMU, OKUCIEHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwiOyrtanauen-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuusi mnoiuMepusanuu). [lomydeHre CHHTETHYECKOTO
KayudyKa W pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUHN psi. ALleTUIICH
— MPOCTEUIINNA TNPEICTaBUTENb AJKUHOB: COCTaB, CTpOECHHE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peaklMK THAPUPOBAHUS, TaIOT€HUPOBAHUS, TUIpaTaLUH,
rOpEHUs), NOJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (uU3NUYECKUE M XUMHYECKHE CBOMICTBa
(peakuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue, (uauueckue U  XuUMuUueckue  ceolcmea  (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOayueHue u npumeHeHue. TOKCUYHOCTh



apeHoB. ['eHeTMyeckas CBs3b MEXAY YIJIEBOAOPOJAAMH, TPUHAMICKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble HMCTOYHMKH YIIEBOHOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HedTanbie ra3pl. Hed1h m e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
MIEPErOHKa, KPEKUHI (TEPMUYECKHM, KaTaIUTHYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHnnbIit
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB M UX MPEBPALLICHHIA:
O3HaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpts» wu  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKONW PabOThI: MOTyYeHHE STUIICHA
Y U3yYEHUE €T0 CBOMCTB.

Pacuérnrle 3agaun.

Bbluncienndss 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00BEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTAa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucnopoaconepaxamue oprann4ecKue CoeIMHEHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
(¢u3nueckue W XMMHYECKHE CBOWCTBA (peakUMd C AKTUBHBIMU METaJlJIaMH,
raJIOrT€HOBOJOPOJaMH, TOpPEHUE), NpUMEHeHue. BoaopoaHble CBS3H MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOEHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
METaJulaMH, KaueCTBEHHasi peaklus Ha MHOIOAaTOMHbIE cnupThl). [lelicTBue Ha
opranusM yenoseka. [I[pumenenne rauuepuHa u TUIISHIJIMKOJIA.

@deHoJ:  CTPOCHHE MOJEKYNbl, (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA.
Toxkcuunocts enona. [lpumenenue denona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aALCTATIBJCTUl. CTPOCHHUE,
(¢u3nueckue M XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLIUHU ), IOJIyYeHHE U PUMEHEHUE.

ONHOOCHOBHBIE IIpelebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KMCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOurue Il Kiacca KUCIOT, peakius 3TepuuKalnn), MoIydeHHe U MPUMEHEHHE.
CreapuHoOBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEM BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['muaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonorudeckas
POJIb JKUPOB.




VYrneBonpl:  cocTtaB, Kiaccudukanus — yriaeBogoB  (MOHO-, AU- |
noJyiucaxapuibl). ['moko3a — nmpocTelimii MoOHOCcaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3MYECKHEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCICTBHE C
ruapokcunom Meau(Il), okucnenne ammuadnbIM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noinumepbl. CTpoeHue Kpaxmaia u
neuono3bl.  du3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsSl BEIIECTB M HX IpPEBpaAlICHUI:
IIPOBE/ICHUE, HAONIIOACHUE WM ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHOJIa
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruapokcuom meau(Il)), anbrerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom menu(Il), B3ammopeiicTBHEe Kpaxmaia € HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérneie 3amaumn.

Bblunciendss 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKUUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHuuecKue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(OTepHble Opranudeckue coequHenus. Gusnveckue
U XMMHYECKHUE CBOMCTBAa aMHMHOKHUCIIOT (Ha MpuUMepe riauluHa). buonoruueckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTunp.

benkn kKak NpUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coenauHeHus. [lepBuuHasd,
BTOpUYHAsT U TpETUYHas CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOMCTBa OEJKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluy Ha OeJKu.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX MpPEBpalICHUIl:
HaOJII0ICHUE U OMHMCAaHUE TEMOHCTPALIMOHHBIX OMBITOB: JACHATypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMH OEIIKOB.

BbicokoMoJIeKyJIsIDHBIE COEIMHECHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUS ¥ MOJUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPALLCHMIA:
O3HaKOMIJIEHHE C 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MexXnpeaMeTHbIX CBA3€U PU U3YYEHUN OPTraHUYECKOW XHUMUH B
10 knacce ocCylIecTBIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBISIOIIMXCA CUCTEMHBIMH JUIS OTAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SBJICHUE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOpHS, aHalu3, CUHTE3, KJIacCH(PHUKAIUs, MepUOIUIHOCTh, HAOIIOaCHHE,
U3MEPEHNE, DKCIIEPUMEHT, MOJICIIUPOBAHME.

dusnka: MaTepus, DHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3NUECKHE BETUYUHBI U STUHHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€IKH, YTJIEBOIBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
PECYPCBIL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IpenapaTsl, MaTEpHAIIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM (uudposbie)
Ne o/m Kontpoabsnbie | Ilpakrudeckue
NPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypent
Pazgen 1. TeopeTuueckne 0OCHOBbI OPraHMYeCKOi XUMHH
[Ipenmer opranndeckoit xumuu. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOAOPOIBI — ATKAHbI 2
29 HenpenenbHble yrieBOIOPOIBL: aJIKEHBI, 6 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKHe yrieBoa0pOabl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkamue opraHudeckne coeinHeHUust
3.1 Cnuptsl. denon 3
3.2 Anbnerunsl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoanl 3 1




Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:xaiiye oprannyeckue coeJHHeHus!

4.1 AMHUHBI. AMUHOKHACIOTEL benku 3
Wtoro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Utoro no pazneny 2
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HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoauuyecTBo yacoB
Ne Hara
Tema ypoka KontpojbHbIe IpakTHYeCKHE
n/n Bcero U3y4YeHUs
padoTsbI padoThbI
Teopust cTpoeHUsT OPraHUIECKUX
1 coenuHeHuit A. M. Bytieposa, e€ ocHOBHBIC 1 04.09.2023
TTOJIOKCHHSI
[IpenmeTt opranuyeckoil XuMuu, e€
2 PEAMET OP ’ 1 11.09.2023
BO3HUKHOBCHUE, PA3BUTHE U 3HAYCHUE
[IpencraBnenue o Knaccuukaum
OpraHHYECKUX BemecTB. HomeHkmaTypa
3 P H‘ P 1 18.09.2023
(cucTemaruveckasi) U TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 netp 1 25.09.2023
TOMOJIOTHUECKUN PSIJT
Meran u 3TaH — npocrenme
5 P 1 02.10.2023
MIPEICTAaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 09.10.2023
OTUJIEeH U MPOIUJICH — MPOCTEHIIIHe
7 P P 1 16.10.2023
MIPEJICTAaBUTEITH aJTKEHOB
[Tpaktuueckas padora Ne 1. «Ilomyuenue
8 P P CronH 1 1 23.10.2023
ATWJICHA ¥ H3yYEHHUE €0 CBOMCTRBY
Ankamuensl. byraguen-1,3 u
9 MetunOytaauen-1,3. [onydenue 1 13.11.2023
CUHTETHUYECKOTO KaydyKa ¥ Pe3HHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS, 1 20.11.2023




TOMOJIOTHUYECKUH PsAll. ALIETHIICH —
MPOCTEUILINN TPEACTABUTEND aJIKUHOB

Brrancnenus mmo YpaBHCHHIO XUMHYSCKOHN

11 20.11.2023
peakuuu

12 Apensl: 6eH301 1 ToJIyo1. TOKCHYHOCTH 97 11.2023
apeHoB

13 I'eneTnueckas cBs3b YIi€BOJOPOIOB, 04.12.2023
MPUHAIICKAIHNX K Pa3IMIHBIM KJaccam
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MIPUPOJIHBIH T'a3 U MOIYTHBIE HEPTSIHBIE Ta3kI, 11.12.2023
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

15 MIPUPOJIHBIH T'a3 U MOIYTHBIE HE(PTSIHBIE Ta3kI, 18.12.2023
He(PTH U MPOIYKTHI €€ mepepaboTKu

16 KontponbHas pabota no paszzaeiy 9512 2023
«YTI1eBOI0POIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI: 15.01.2024
METaHOJI U 3TaHoJ. BostopoiHas cBs3b

18 MHOTroaTOMHBIE CIUPTHI: STHICHTINKOIb U 15.01.2024
TJIULEPUH

19 ®deHo: CTpOGHI/Ifi MOJIEKYJIbI, (PU3UYECKUE U 99 01.2024
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anbnerupl: popManberus u aneTaibIerus. 99.01.2024
AneroH

21 OIHOOCHOBHEIE MTPEICIIbHBIC KAPOOHOBBIE 05.02.2024
KHUCJIOTBI: MypaBbUHAsl U YKCYCHAs

29 [TpakTryeckas paborta Ne 2. «CBoiicTBa 12.02.2024

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaﬂ " OJICMHOBAs KUCJIOTHI, KaK

23 19.02.2024
MIPEJICTABUTENH BBICIINX KAPOOHOBBIX KUCIIOT
MpbLi1a KaK COJIM BBICITUX KapOOHOBBIX

24 " ap 26.02.2024
KHCIIOT, UX MOIOIIEee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIHN3 CIIOKHBIX 04.03.2024
a¢upoB
XKupbr: ruapou3, NpUMEHEHNUE,

26 PRL- TP P 11.03.2024
OMOJIOTUYECKast POJIb KHUPOB
VYTaeBopl: COCTaB, Kiaccudukanus.

27 Bakneiiiue npeacTaBuTeNN: IIII0K034, 18.03.2024
bpykTO3a, caxapo3a
Kpaxman u nemntono3a kak npupoIHbIe

28 P B prpoa 01.04.2024
TIOJIMMEPHI
KonTponbHas paboTa 1mo pasneny

29 «Kucnopoacoaepxaiiyue OpraHu4ecKue 08.04.2024
COCMHEHUS

30 AMUHBI: METUJIAMHUH W aHWUJIUH 15.04.2024
AMUHOKHCIIOTHI Kak aM(poTepHbIe

31 OpraHUYECKUE COCANHEHUS, UX 22.04.2024
Oouosornueckoe 3HaueHue. [lentub
benku kak mpupoHbIe

32 pUpoa 06.05.2024
BBICOKOMOJICKYJISIPHBIC COCITMHCHHUSI
OCHOBHbBIE TIOHATHS XUMHUH

33 y 13.05.2024
BBICOKOMOJICKYJISIPHBIX COCAMHECHUH
OCHOBHBIE METO/IBI CUHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTUHEHUH. 20.05.2024

HHaCTMaCCLI, Kay4yKH, BOJIOKHA
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34







YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHAJIBI 1JId YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET
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