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Pabouas nporpamma o xumuu 10 kiacc coctaBiieHa Ha OCHOBE
CJIEIYIOLIUX IOKYMEHTOB
1. ®eaepanbHoro 3akona ot 29 aexadpst 2012r. Ne273-03 «O6 o6pa3zoBaHuU B
Poccuiickoii @enepanumy (C ”3BMEHEHUSIMU).
2. [Ipuka3 MunuctepctBa npocsenieHus: Poccuiickoit @enepanun ot 12.08.2022
Ne732 «O BHEeceHMM U3MEHEHUI B (peiepaIbHbIN rOCy1apCTBEHHBIN
o0pa3oBaTenbHBIN CTAaHAAPT CPETHETO 00IIEeT0 00pa30BaHNs, YTBEPKIEHHBIN
npukazoM MuHucTepcTBa o0pasoBanus U Hayku Poccuiickoit @enepanuu ot 17mas
2012 Ne413
3. ®enepanbHOro nepeyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K
MCIIOJIb30BAHUIO MPU PEATTM3ALMI UMEIOUIUX FOCYIaPCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeabHbIX MPOrpaMM HAYaJIbHOT'O 00IIET0, OCHOBHOTO OOUIET0, CPEIHETO
o01ero 00pa3oBaHus OpraHU3alUIMU, OCYIIECTBIISIONIMMU 00pa30BaTEIbHYIO
NEeSTENBHOCTDY, YTBEPKAEHHOTO TTprKa3zoM Munucrepctsa [IpocBemienus
Poccuiickoit @eneparuu ot 21.09.2022.Ne 858
4. Yaebnoro mrana MOY Cremacckoit COII nmenu I'epost CoBerckoro Coroza A.C.
['pummuna Ha 2023-2024 y4ueOHbBIN TOJI, YTBEPKICHHOTO MPUKA30M AUPEKTOpa
mikosbl, mpukas Nel35 ot 01.09.2023;
5. O6pa3zoBaTenbHOM MPOTPAMMEI CpetHero oomero oopazoBanus MOY Cremacckoit
COLI nmenu I'epost Coerckoro Coroza A.C. I'pummHa
6. CII 2.4. 3648- 20 «CanutapHO- 3MHUIEMHOJIOTHYECKHUE TPEOOBAHUS K
OpraHu3alysIM BOCIUTAHMS U OOYUYEHUS, OTAbIXa U 03/I0POBJICHUS JeTEN U
Momoaexm» 28.09.2020 r.

7. ®enepanbHO pabouel MPOrpaMMBbl CPETHETO O0IIEr0 0Opa30BaHUs « X UMM
(6a3oBbIl ypoBeHs) misa 10-11 kiaccoB oOpazoBaTenbHbIX OpraHu3amnuii. Mockaa -
2023 rop.



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMUUM Ha YPOBHE CpeAHEro oOmiero o6pa3zoBaHus
paspaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBaHU K pe3yJibTaTaM OCBOEHUS
denepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CpPEIHEro OOIIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIXx B  DeaepaibHOM  TOCYAapPCTBEHHOM
oOpazoBarensHoM crangapte COO, c¢ yuérom Konnenmuu mnpenogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTelNbHBIX opraHuzanusx Poccuiickoit
Oenepanuu, peanu3ylONMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTrPaMMBI, U
OCHOBHBIX TONOXKEeHUM «CTparernn pa3BUTUs BOCHHUTaHUSA B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikxenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OMpPEIEICHUIO
oO1elt cTpaTeruy 00y4deHus, BOCITUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kitaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOydYeHUS] U TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUUYECKOE oOpazoBaHnue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa30BaTEeIbHON  OpPraHu3aliM, SBJISICTCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAalOM pealn3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IICHHOCTEH, MPUCYITUX
IEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeloBeKa, a TaKKe OSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MOpPOBBI0O M TPHPOAHON cpenme. Peamusyercss xummueckoe oOpa3oBaHHE
00yyaromuxcsi Ha YPOBHE CPEIHET0 o0IIero oOpa3oBaHusl CpeACTBAaMU YueOHOIO
npenMera «XUMHUS», COJEpKaHHME M TIOCTPOCHHE KOTOPOTO OIPECICHBl B
nporpaMMe MO0 XMMHUHM C YYETOM chenuduKH HayKd XHUMHUH, €€ 3HAYCHUs B
MO3HAHWW TIPUPOABI U B MaTEePHAIBHOW XWU3HM OOINECTBa, a TakkKe C Y4ETOM
o0mux T1eJel W TPUHINIOB, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oomero oopazopanus B Poccutickoit deaeparum.

XUMHUSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyio poiib B
COBPEMEHHOM HMBUWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHAIbHON KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJaa B (POpMUpOBAHUE PallMOHATHHOTO HAYYHOTO MBIITUICHHS,
B CO3[]aHUE IEJIOCTHOTO MPEACTABICHUS 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCSs B XMMHUU HAa OCHOBE IOHUMAHMSI
BEIIIECTBEHHOTO COCTAaBa OKPYKAIOIIET0 MHPA, OCO3HAHHS B3aUMOCBSI3U MEXKITY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU MTPUMEHEHUS.



TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJla U KM3HU KaXJIO0ro wieHa ooOmiectBa. CoBpeMEHHas XHUMHs Kak HayKa
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HANpaBleHAa Ha pEIICHHE
[JIO0AIBHBIX TPOOJIEM YCTOMYMBOIO PpPA3BUTHS UEJIOBEYECTBA — CHIPHEBOIA,
AHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPAHbI 3/TOPOBbSL.

B coorBercTBHUM € OOIIMMHM LEISIMU W TNPUHLUUIAMH CPEIHEro OOIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJUMYI0 MM JJid BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIKYEHUA B JKU3Hb COLMYyMa, NPOJOKCHUS
o0pa3oBaHMsI B pa3IMUHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsomuMu  npeaMera  «XuMUs»  SBISIIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumus» u «OOmas M HeopraHudeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUM MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIel XUMHH) U
OopraHnyeckor xumuu. GOopMUpOBaHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera o0OecleuyuBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEOpraHuveckas XUMus» cQopMupoBaHa B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3Yy4YeHHI0O Yy4yeOHOro warepuana u 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOW XUMHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHM CTPOCHHUS OPraHUYECKUX
COCAVMHEHUH, a TaKX€ Ha YPOBHE CTEPEOXMMHUUYECKUX U IJIEKTPOHHBIX
OpeacTaBlieHuid O cTpoeHun BemiecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAOTCSA B PA3BUTHH — OT YIJIEBOAOPOJOB 1O CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHHUW. B Kypce OpraHM4eckom XHWMHUU I[OJy4aroT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs MEpBOHAYAIbHBIC
IPEICTaBICHUS O XUMUYECKON CBS3U, KIACCU(DUKAMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIIUH.

[lonx HOBBIM yriom 3peHusi B npeamere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YUYEHHbII Ha YpPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs
TEOPETUYECKUM Matepuan M (HaKTOJIOTHYECKHUE CBEIIEHHUS O BEUIECTBAX W
XUMUYEeCKOoN peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMUSD» O0yYaromuMcs MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJOTUYECKUX MO3UIH,



ry0ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (QYHKIMHA HTOro 3akoHa — OT
006o011aromei 10 0ObSICHSIONICH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMM O BaXXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHH, a TAKKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgononHsercs B kypcax 10 m 11 kmaccos
dJIEeMEHTaMHU  COJICP)KaHMS, HMMCIONIMMHU KYJIbTYPOJOTHUSCKUN W TMPUKIATHOU
XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBSI3U XHUMHUH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHONW U TMPAKTHYECKOU
NESTENbHOCTA YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHSI K MPOIECCY
TBOPYECTBA B 00JACTH TECOPUU M MPAKTUYECKUX MPUIOKCHUH XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XWMHEHW, KPUTHUUECKH OCMBICIMBATh WH(OpMAIUIO U
OpUMEHSATh €€ JUId TIONOJHEHUS 3HAHUM, pEelIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX HCCICAOBATEIIbCKUX 3a7a4. B memom comepikanue ya4eOHOTO
npeamera  «XUMHS»  JAHHOTO  YPOBHS ~ M3Y4YEHUSI OPUEHTHUPOBAHO  HA
dbopMupoBaHrUE y OOYYAIOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJII MOHUMAaHUS
dbunocohckux MaeH, TakWX KaK: MaTepuaIbHOE CAMHCTBO HEOPTaHUYECKOTO W
OpraHUYEeCKOTO MHUpPa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOEHHEM, TO03HABAEMOCTh TMPHUPOJHBIX SBICHUNA MYTEM OJKCIIEPUMEHTA U
pEeIICHUS TMPOTHBOPECYUH MEXIy HOBBIMH (akTaMu U TEOPETHUYECKUMH
MIPEANOCHUTKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHYECKUX MPoOieMm, a
TaK)Ke MPo0JIeM COEepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEePUAJIOB.

B nmnmane pemieHuss 3aad  BOCIMTAHUS, Pa3BUTHS M COLMATU3AIMH
00yJaronuxcsi TPHHATBIC MPOTPAMMON IO XUMHW TOIXOIBI K OIPEACIICHUIO
colepKaHUs H TOCTPOEHHUS TpeaAMeTa MpeayCMaTpuBalOT (GopmMupoBaHue
YHUBEpPCAJbHBIX Y4YEOHBIX JCWCTBUN, HUMEOMUX 0a30BOe 3HAYEHHE TS
pPa3MUYHBIX BHJOB JICSITEIIBHOCTH: peHIeHUs MpoOsieM, TIOWCKa, aHauu3a u
00paboTkun nHGOpPMALIUK, HEOOXOAUMBIX I MPUOOPETEHUS OIBITA MPAKTUYECKOM
U HCCIEAO0BATEIIbCKOW ACATCIIBHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B IO3HAHHH
XUMUH.

B mnpaktuke mnpemnojgaBaHus XWMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CpPEeJHEro o0IIero oopa3oBaHus, IPU ONPEIETICHUN
coJiepKaTeIbHONW XapaKTCPUCTUKHU IICJICH H3Y4YeHHUs IIpeJMETa HalpaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHu3HAETCS (HOpMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUYECKOU
JIESITEIBHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K OIPEICICHUIO LENEH HU3YyUYEHUS
IpeIMeTa SBIIIETCS BIOJIHE OMPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pPEHUS TJIaBHBIMH LEISMH HW3Y4YEHUs MpEIMeETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 J1.) sBIsIFOTCS:

e (¢opMHuUpOBaHHE CHCTEMBI XHUMHUYECKHMX 3HAHMM KaK BaKHEHIICH
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIIOYEBBIC TOHATHS, (PYHIAaMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOECHHWE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHI MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHUE C HUCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklni, HEOOXOIUMBIX JUIsl TMpUOOpEeTeHUs
YMEHHUII OpPUEHTHPOBATHCS B MHPE BEIIECTB UM XUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B PUPOAE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUII
0€301MacHOro 00OpaIIeHus ¢ BEIECTBAMU.

Hapsny ¢ atuMm, conepkaTenbHas XapaKTepUCTUKA LIeJIeH U 3a/iad U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazoanusi. Ceronns B
npenojaBaHUM XUMHUU B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEINOYTEHUE
NPaKTUUYECKON KOMIIOHEHTE COJIepaHusi OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3aIluy, BJIAJCIONIETO HE
HAO0OpOM 3HAHWW, a (PYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIYYEHUs 3HAHUW U MPUMEHEHUS UX B PEAJbHOM >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Tnpu u3ydeHHM TpeaMera «XUMHUS» JIOMHUHHUPYOIIEe
3HaYeHUE MPUOOPETAIOT TAKUE 1IEIH U 33/1a4H, KaK:

ajganTanus 00y4aromuXcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
CcaM0oO00Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEIILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYaloImUXCS  KIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIMNX YHHUBEpPCAJIbHOE 3HAYEHUE ISl Pa3IUYHBIX BHJIOB
NESTENBHOCTU: PelIeHus MpoOJeM, MOUCKa, aHalnu3a U 00paboTKu MHGOpPMAIINH,
HEOOXOJIUMBIX [IJII TPUOOPETeHHS OIbITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TIO3HAHUM XUMHUH, a TaKke JUIsi OIEHKH C TMO3ULUM
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOIAHYIO CPELY;



pa3BUTHE NO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yYarOIIMXCS: CHIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHMS 10 XUMHUU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpPEMEHHbIC MH()OPMAIIMOHHBIC TEXHOJIOTUU JIJIsl MIOUCKA M aHaliu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

(bopMHpOBaHUE U PA3BUTHE Y 00YUAIOIIKUXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS], HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMbI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U MPOBEICHUH XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCMIUTAHWE Yy oOOydYarommxcsi yOSKIEHHOCTH B TyMaHUCTUYCCKOUN
HAIPABJICHHOCTU XUMHH, €€ BaXXHOW POJM B PEIICHUH TJIOOAIBHBIX MpoOIeM
PalMOHAIIBHOTO MPUPOJIONOJIb30BAHUS, TOTIOJHEHUS SHEPTETUUECKUX PECYpPCOB U
COXpaHEHUs1 NMPUPOAHOTO0 PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTHU OEpeKHOTO
OTHOIIIEHUSI K MPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKkKe MNPUOOPETECHHs OIbITa
WCIIOJIb30BAHUSl TOJYYCHHBIX 3HAHWM MJII TPUHITHS TPAMOTHBIX PEIICHUN B
CUTYAIIUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XUMH»
0a30BOr0 YpOBHSI BXOJMT B COCTaB MpeAMETHOU 00sacTu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIs U3yUYEHUs XUMHH, HA Oa30BOM ypOBHE
cpemHero oOmiero obpazoBanms, coctabiser 68 wacos: B 10 xmacce — 34 gaca (1
yac B Hezenmo), B 11 kimacce — 34 gaca (1 gac B Henemo).



COJEPXAHME OBYUYEHUA
10 KJIACC
OPI'TAHNYECKAS XUMUA

TeopeTnyeckune 0OCHOBBI OPraHHYeCKOH XUMUM

IIpeameT opraHn4YecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopusi CTPOECHHsS OPraHHYECKHX
coenquHeHuit A. M. ByTiiepoBa, €€ ocHOBHBIE Nos1okeHHsI. CTpyKTypHbIE (POpMYJIbI
OpraHUYecKUX BemlecTB. [omoisiorusi, wu3omepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kinaccupuUKalMM OpraHuyeckux BewiecTB. HomeHknatypa
OpraHUYECKUX COCIMHEHUH (CUCTEMaTW4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEUIIMX MTPEICTABUTENIEN KJIACCOB OPTAaHUYECKHUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3Y4YEHHMS BEIIECTB M HX IPEBPAIICHUIL:
O3HAKOMJIEHWE C O0pa3laMy OpPraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHHE MOJIEKYJl OpPraHWYECKHMX BEIIECTB, HAOIIOJEHUE U
ONKCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIECHUI0 OPIAaHMYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBJIeHUE, OOYIIIMBaHUE U TOPEHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeraH U 3TaH —
OpOCTEeHIINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMEIleHUsT M TOPEHMsI), HAXOXKICHUE B MPUPOJE, IOJyUYEHUE U
IpUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPOMUIEH —
OpOCTEHIINE NPEACTaBUTENN aJKEHOB: (PU3NYECKUE M XMMHMUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTallid, OKUCJIEHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u MeTwnOytamueH-1,3: CTpoeHHE, BaKHEUIINE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH Psil. ALETUIIEH
— TpPOCTEHINMH TMpEeACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (pEakUMM I'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TMAPATALINAH,
rOpEHUs), OJyYEHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuu raJloreHUpOBaHMUSI U HUTPOBAHUSA), MOJTYyYEHUE U IPUMEHEHUE. 10ayo:
cocmas, cmpoeHnue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NONyUeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTMyeckas CBs3b MEXIY YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHMKH YTrIeBOHOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HedTanpie ra3pl. HedTh u €€ mpoucxoxnenue. CrocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMHUYECKMM, KaTaluTU4YeCKui), nupoiu3. Ilpoaykrsl
nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITY. KameHHbIi
yTOJIb U MIPOJYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMS BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIAaCTMAcCC, KayuyKOB U PE3UHBI, KOJJIEKLIUU
«Heptp» u  «Yromap», MOJEIMPOBAHHWE  MOJIEKYJ]  YIJIEBOJOPOAOB U
rajJloreHONPOU3BOIHBIX, IPOBEACHUE HPAKTUYECKON pabOThl: MOJyUYeHUE 3TUJICHA

Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaum.

Borunciennss 1Mo ypaBHEHMIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB HJIU MTPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamnue opranudeckKue coeIuHeHUs!

[IpenenbHple OQHOATOMHBIE CIOUPTHL. METaHOJI UM 3TAaHOJ: CTPOCHHUE,
dbu3uYeckue MU XUMUYECKHE CBOMCTBa (peakiMu C AaKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHeHUEe. BoaopoaHble CBS3U MEXIY
MOJIEKYJIAaMU CIIUPTOB. JlelicTBHE METAaHOJIa M 3TAHOJIA HA OPraHU3M 4YeJIOBEKA.

MHOroaroMHbl€  COUPTHL. DTWICHIJMKOJIb W  JHMIEPUH: CTPOCHHUE,
dusnueckne W XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU
MeTalllaMHi, KaueCTBEHHas peakius Ha MHOTIOaTOMHBIE crlupThl). [eificTBue Ha
OpraHusM yenoBeka. [[pumeHnenne rmuuepruHa U STUIIEHIJIMKOJIS.

®deHo: CTpOoeHHE MOJEKYNbl, (U3HMYECKHE ¢ XHUMHYECKHE CBOWCTBA.
Toxcuunocts enona. [Ipumenenue denona.

Anpnerunpl U kemowsvl. DopManmpaerui, aUETAIBAECTHI CTPOCHHE,
dbusznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS W BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIUH), OJyUYEHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KUCIOTBHL. MypaBbuHasd H
YKCyCHasi KHCIIOTBI: CTpPOCHHE, (PU3MUECKHEe W XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oO1mue /i Kjacca KUCIOT, peakius dTepuduKkanuu), mojiydeHue U mpuMeHeHHeE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK IMPEACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICHITUX KAPOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

Cnoxuble >(QuUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
pPOJIb KUPOB.



VYrrneBogel:  coctaB, KiacCHpUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosivcaxapubl). ['moko3a — MpocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcuom meau(ll), okucnenne ammuadHbiM pactBopoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAXOXJCHUE B MPHUPOJE, NPUMEHEHHUE,
ouonoruyeckas posib. orocunTe3. PpyKTO3a KAaK U30MEP TIFOKO3HI.

Kpaxman u nemnonio3a Kak nNpupojHbie noiuMepbl. CTpoeHue Kpaxmaina H
neuitoao3bl.  duU3Myeckrue M XUMUYECKHE CBOMCTBA KpaxMmana (TUIIpOJIH3,
KAueCTBEHHAsl pEaKLUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpaIlCHUI:
MpoBeJIcHNEe, HAOIIOJICHUE W OIMUCAHHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMUA OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana ¢ HOAOM),
IIPOBEJIEHUE TPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnsbie 3aaumn.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WJIA MTPOTYKTOB PEAKITUN).

A3oTcoaepxKaniiue OpraHnyecKre COeAMHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpPraHUYEeCcKUe coeNuHEeHUsl. Du3ndeckue
U XMMHYECKHE CBOICTBA AaMUHOKHCIOT (Ha mpUMEpe TIUIHMHA). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpUYHAsT M TpETUYHAs CTPYKTypa OeIKkoB. XHUMHYECKUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIlsl, KAYECTBEHHBIC PEaKITUU Ha OCIKH.

OKCIIEpUMEHTAIbHBIE METOJIbl H3YYEHHsS BEUIECTB M HX MpPEeBpallCHUMN:
HAOJIIOICHUE U OMMCAHKME JEMOHCTPALIMOHHBIX OIMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, [IBETHHIC PEAKIIMU OCIIKOB.

BricokomoJieKkyJIIpHBbIE COeTUHEHUS

OCHOBHBIEC TOHSITUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COEMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHCHUU —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbl W3YYEHHsS BEIIECTB M HX MpeBpalleHU:
O3HAaKOMJIEHHE ¢ o0pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanm3amus MeXMIpeIMETHBIX CBS3CH MPU U3YUCHUH OPTaHUYCCKOW XUMUU B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIONIb30BAHUE KaK OOIMX €CTECTBEHHO-
HAyYHBIX TIOHSTHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH JJII OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCU(UKAIUs, IEPUOIUIYHOCTh, HAOIOIEHNE,
MU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwusuka: MaTepus, OHEprus, Macca, aTroM, DJJCKTPOH, MOJIeKyJa,
DHEPreTHYECKUN YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSTHHE
BEIIECTBA, (PM3UIECCKUE BETUIHHBI U SUHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMONOTHMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YTJIEBOABI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpaABI, TOPHBIC ITOPOJIBI, TIOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
peCypCBhI.

TexHonorusi: mnuIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMSI,
MOTOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHE TIPEenapaThl, MaTeprabl U3
WCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAA XUMUA

Teopernvyeckne 0CHOBbI XUMHU

XAMUYECKUM 3JeMeHT. AToM. Sapo aroMa, HM30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe yPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
sneMeHThl. OCOOCHHOCTH pachpe/iefieHUs 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIICKTPOHHAS KOH(DUTYpAIIHSI aTOMOB.

[lepnognuecknii 3akoH U [lepuoguyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKOHA U [leprnoanmyeckoil CUCTEMBI
xuMudeckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJIAM.
3HaYeHUEe NEPUOANUECKOr0 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUYECKOW CBA3U
(KOBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAsA, MeTaJuinyeckas). MexaHU3MbI
0o0pa3oBaHUs KOBAJEHTHOW XUMHUUYECKOW CB3M (OOMEHHBIH U JOHOPHO-
aKienTopHslil). BomoponHas cBs3b. BalleHTHOCTb. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHusl. IOHbBI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSIpPHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MTOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

ITonsiTne 0 aucnepcHbIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10J1 BELIEeCTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUM. Howmenknarypa
HEOPraHWYECKUX BelEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
NpPUHAJIEKAIIUX K Pa3JIMYHbIM KJIaccaMm.

Xumuueckas  peakius.  Knaccudukanmss  XMMHUYECKHUX — peakiuil B
HEOPraHMYEeCKOM M OpPraHMYEeCKOW XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS YSHEPTUH PU XUMUYECKUX PEAKLIHX.

CKopoCTh peakunu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMUYECKOEe paBHOBecue. @DaKTOpbl, BIMAIOIIME HA COCTOSAHUE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTpoauTryeckas aucconuanus. CuibHbIE U ciadbie AIeKTpouThl. Cpema
BOJHBIX PACTBOPOB BEILECTB: KHUCJIAsl, HEUTpaIbHAas, EJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUS BELIECTB W MX MPEBPAILCHHIA:
nemMoHcTpauus Tabnun «llepuonuueckas cuctemMa XxuMuyeckux snementoB [, U.
MenpaeneeBay, W3ydeHHE MOJIETCH KPUCTAUIMUECKHX PEMIETOK, HAOMIOICHUE |
OTHCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3IOKEHUE MEPOKCUIA
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEAEIECHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO WHJMKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHUE MPAKTUYECKON paboThl «BiusiHue pa3inyHbIX (GAKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKLIUI.

Pacuérurle 3amaqn.

PacuéTtel 1noO ypaBHEHMAM XUMHYECKHX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HCIOJIB30BAHUEM IOHATHUA «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckass xumus

Hemerannel. Ilosoxxenne HemetaiuioB B llepuomgumueckoin  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpUMeEpe
KHCIIOpO/Ia, cephl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaKHEUIIIUX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) U HUX  COCAMHEHUU  (OKCHUJOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COEAMHEHU ).

[IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramuibl. [lonoxenune meraimoB B llepuognueckon cucremMe XMMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JICKTPOHHBIX 000JIOYEK
atoMoB MeTtajuioB. OOmme gusnyeckue cBorcTBa MeTaioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN AT HAPSKEHUN METAJIIOB.

XHUMHUYECKHE CBOWCTBA BAXKHEHIIWX METAUIOB (HATPHUM, Kaluil, KaJlbIUH,
Mar"ui, alTfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OO6mue cnocoObl nonmyyeHus: MetauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOJbl W3YYEHHS BEUIECTB M WX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIJaBb», 00pa3lloB HEMETAJJIOB, pEIICHHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIEHHEe W OINHCAHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUA AIFOMUHUS C PacTBOpaMHu
KHUCJIOT U IIEJ0Yei, KAYECTBEHHBIE PEaKI[MM Ha KATUOHBI METAJIJIOB).

Pacuérurle 3a1aun.

Pacuétpl mMacchl BemiecTBa WiaM 0ObEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YUYACTBYIONIUX B PEAKIIUH BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKINH, €CIH OHO
U3 BELIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0o0OecriedeHUN SKOJIOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MeTUUUHBL. [lOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUMN.

[IpeacraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJYy4YE€HHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKUHOHHBIE MaTepuaibl, KpPacKHh, CTEKJIO, KEpaMHKa,
Marepuanbl JUisl 3JIEKTPOHUKHA, HAHOMAaTEpUallbl, OPraHUYEeCKUE U MHUHEPAIbHbIC
yaoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 MCIOJIb30BaHUS MpPEenapaToB OBITOBON XUMHUU
B [IOBCEJTHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNpeaMETHBIX  CBS3€d NpU  HU3yYeHUH OOmed u
HEOpraHndeckoi xuMuu B 11 kacce ocylIecTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
oOlIMX €eCTECTBEHHO-HAYYHbIX TMOHSATHUH, TaK W TOHATHMA, SBISIOMIUXCS
CHUCTEMHBIMM JJIs1 OTAECIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kilaccuukaius, MepUOIUIHOCTh, HAOIIOJEHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHHUE, SIBIICHUE.



dusznka: MaTepusi, SJHEPTUs, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEJIUMYMHBI U €IUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buomorusi:  kneTrka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3MeE.

['eorpadusi: MuHepasibl, TOpHBIE MOPObI, MOJIE3HBIE NCKOMAEMbIE, TOILIUBO,
pECYPCHL.

TexXHOJIOTHS: XMMHUYECKAsT MPOMBIIUICHHOCTh, METAJUTypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MATEPUAIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, MHIIEBAS
MPOMBINLJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBINLJIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUaoB,
3JIEKTPOHHAS NPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHUS
oOyJarommMMHuCcsS TporpaMM CcpeaHero oomero oOpa3oBaHus (JIMIHOCTHBIM,
METanpeJMETHbIM W TpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOTrpaMM CpEeIHEro oOIero
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATCTLHOCTHBINA TTOAXO.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TMOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJhTATOB OCBOCHHSI TpeaMeTa «XUMHUS» Ha yYPOBHE CPEIHETO
o01iero o0pa3oBaHusl BBIJICTICHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKON TPAXKIAHCKOM HWJIECHTHUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJIMY1e MOTUBAIIUU K O0yUCHHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN U UCTOPUUYECKUX TPAIUIIMi 0a30BON HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
JESITETPHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMU, MPHUCYIIUMH IETOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4YME MTPABOCO3HAHUS IKOJIOTHIYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBUTH
LEJIH U CTPOUTH )KMU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHMS MpeaMera «XuMHUsS» JOCTUTAIOTCS B
€IUHCTBE Y4YeOHOW U BOCHHUTATEIbHON JESATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTIMU
U HJeaJlaMd POCCHICKOTO TPa)KIaHCKOro OOIIeCTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMH U TpaBWJIaMH  TOBEJICHUS, CIOCOOCTBYIOIIUMH  IPOIIECCAM
CaMOTO3HAHUs, CaMOPa3BUTHUSI W HPABCTBEHHOI'O CTAHOBJEHHUSA JIMYHOCTH
00yJarommxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA IO3HABATEILHOW MW TPAKTUYECKON J1EITEIbHOCTH
oOyyJaronuxcst 1o peaju3aluy NPUHATHIX B 00IeCTBE IIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaskIaHCKOro BOCIIUTAHMS:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABOTOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax U TMpaBUaX MEXINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JCATEIHPHOCTA TIPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTHI IPYTUX MPU aHAIM3E PA3IMYHbIX BUJIOB yUeOHOM NESITEIbHOCTH;

2) MaTPpUOTHYECKOT0 BOCTIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTCYECTBCHHON XHMMUHU;

YBaXEHUSA K TPOIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHS] HAyKH €CTh pe3yJbTar
JUTATEIILHBIX ~ HAOJMIOJEHUH, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

WHTEpeca ¥ TMO3HABaTEJIbHBIX MOTHUBOB B IMOJIYYEHWHW U TMOCIEIYIONEM
aHanu3e UHPOpPMALUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUCCKIUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHUE M TOCTYIKH CBOWX TOBAPHIICH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE MOCJEACTBHI 3THUX
MIOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 30POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOrO0 U 0Oe3omacHoro obpasza IKHU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TIpaBWJI 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TPaBWI HHIMBUAYAIbHOTO M  KOJJIEKTHUBHOTO
0€301acHOTO MOBEICHUS B CUTYyAIUAX, YTPOXKAIOMINX 30POBBIO M KU3HHM JIFOICH;

OCO3HAHMS MOCHEJACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIYEK (YNOTpeOIeHus
AJIKOTOJIs, HAPKOTUKOB, KypeHHs);

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCIICIOBATEIHCKON
NESTENBHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JPYrUX BHAAX
NESITENHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHC B PCIICHWM NPAKTHYCCKUX 3a/ad
COI[MAJILHOM HAMpPaBIEHHOCTH (B paMKax CBOEIo Kjiacca, IIKOJIbl);



MHTEepeca K MPaKTUYECKOMY M3YUYEHMIO NMpodeccuil pasiuyHoro poja, B TOM
YHCJIe HA OCHOBE IIPUMEHEHMS NIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUSA K TPyAY, JIOAAM TPyJa W PE3yjbTaTaM TPYIOBOU AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJIbHOU TPAaEKTOPUU
oOpazoBanusi, Oyaymied npodeccun M pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 9KOJIOrH4€eCKOro BOCIIMTAHMA:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KAaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMII€;

NOHMMAaHUA TJI00AJTBHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIIHMSHHUS
OKOHOMMUYECKHUX IPOLIECCOB HA COCTOSHUE NPUPOJHON U COLIMAIIBHOMN CPENBL;

OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH XUMHH IS
pelIeHns BOIIPOCOB PAallMOHAIBHOIO IIPUPOAOIIOIb30BAHN;

AKTUBHOI'O HENpUATUS JEUCTBUH, NPUHOCALIUMX BpPEA OKpYyXKarolleu
OPUPOAHON cpeie, YMEHHsI MPOrHO3MPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKHUE
NOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUI U MTPEAOTBPALIATh UX;

HaJIM4us Pa3BUTOrO DKOJIOIMYECKOI0 MBILIUIEHUS, YKOJIOTUYECKOU KYJIBTYpBI,
OIbITa NEATEIbHOCTU JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOMN
IPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSATH HACOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLLIECTBEHHON MIPAKTHKY;

NOHUMAaHUs CHeUUM(PUKH XUMHHM KaK HayKd, OCO3HaHusi €€ poiu B
(GopMUPOBaHHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IOpEeICTaBICHUs 00 OKpYyXaroIleM MHpEe Kak O €AMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M PEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHSI;

yOSXKIIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
UMBWIM3ALMK: B €€ TI'yMaHHCTHUYECKOM HANPABICHHOCTH W BAXXHOM pOJIM B
CO3/1aHMU HOBOM 0a3bl MaTepUalbHON KYyJbTYphl, PEIIEHUH INIO0AIBHBIX IPo0IeM
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOW, DHEPreTUUECKOM, NUILEBON U
AKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHHM MEAMIMHBI, OOECIEYEHHH YCIOBUUI
YCHEIIHOIO0 TpyJa M HKOJOTMYECKH KOMGMOPTHOM >KU3HU KaXIOro 4YJIeHa
o0ImIecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUsA CYIIHOCTH METOJOB
MO3HAHUs, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJb30BaTh



MOJTyJaeMbIe 3HAHUS JIJISl aHAIM3a W OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
IPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4YHbIX (AKTOB W HWMEIOIIUXCS JJAaHHBIX C IIeJbI0  TIOMy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peIIeHus TPOo0JIeM B pealbHBIX )KH3HCHHBIX CUTYAIIHAX;

WHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM eI TeTbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUN 1O XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3iuYHbIX cdepax npodeccrnoHaIbHON

NEATEIIbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaTbl OCBOCHHsI y4eOHOro IMpenMera «XUMUus» Ha
YPOBHE CpPEeAHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (opMHpOBaHUSA  MHPOBO33PEHHUS  OOYyYarOIIHUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoIIUe
LEJIOCTHOCTh HAay4YHOM KapTUHbI MHpa U CHEUM(PUKY METOIOB IO3HAHUA,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHHUE,
IPOLECC, CUCTEMA, HAYUHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIe0BaHNE, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTue);

yHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HaBaTelbHbIE, KOMMYHUKATHUBHEIE,

PETYJSITUBHBIE), o0ecreunBaroIIme dbopmMupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COITUAIBHON KOMIIETCHIIUN 00yJaroIInXCs;
CIIOCOOHOCTH 00yJarommuxcs UCII0Ib30BaTh OCBOCHHBIC

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCAIbHBIC ydeOHBIC
JEUCTBHUS B IIO3HABATEIbHON U COLUAIBHOM MPAKTHUKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETrYJATUBHBIMU
JIEUCTBUSIMU.

OBiagenue YHUBEPCAJIbHbIMHU Y4eOHbIMH MO3HABATEJIbLHbIMU
NeCTBUSIMM:

1) 6a3oBble JJOrHYecKHe NeHCTBHS:

caMOCTOSITeTbHO  (OPMYJNHMPOBATH W AKTyalIM3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisATh 1EIU JEATEIBHOCTH, 3ajJaBasi IapaMeTpbl W KPUTEPUH HUX
JTOCTUXKEHUSA, COOTHOCHUTD PE3YJIBTAThI I€SITEIbHOCTH C TOCTABJICHHBIMHU LIEISIMU;

KCIOJI30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JJIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHbIC MPU3HAKU MOHSATUN M yCTAHABIMBATh MX B3aUMOCBS3b,



UCIIOJI30BaTh COOTBETCTBYIOLIUE MOHATUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBEIOMpPATh OCHOBAaHUS W KPUTEPHH JUIA KIACCH(PUKANMKM BEIIECTB U
XAMUYECKUX PEaKIN;

YCTaHABJIWBATh MPUYMHHO-CJIECJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHUE PACCYXICHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIIOUCHUS;

MPUMEHSATH B MPOLECCE MO3HAHUS, UCIOIb3YEMbIE B XUMUN CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJEIIBHBIE TPEICTABICHUS — XUMUYECKHUI
3HaK (CMMBOJI) DJJ€MEHTa, XUMHuYecKas ¢GopMysa, YpaBHEHHE XUMHYECKOM
peakiMy — TPU PEIICHWH Y4eOHBIX TO3HABATEIbHBIX W MPAKTUYECKUX 3aj1ad,
MPUMEHSITh Ha3BaHHbBIE MOJICIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3Y4YaE€MbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE eHCTBHS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOT'O TMO3HAHUS BEIIECTB U XMMHYECKHUX
peakuuii;

(bopMyIupOBaTh LIEJIN U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITENHHO C(HOPMYyIHpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (DOPMHUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAaHUS U MPOBEICHUS
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HAaOMIOAATh 32 XOJ0M
Ipolecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ynbTar, (OopMyJIHpOBAThH
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTU PE3YJIHTATOB UCCIIEIOBAHUSA,
COCTaBJISAITb 0OOCHOBAHHBINM OTYET O MPOACIAHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUUECKOW HCCIEOBATENIbCKOM M IPOEKTHOU
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOWICKY METOJIOB pEIICHUs] TMPaKTUYECKUX 3a/iad, NPUMEHEHHUIO0 Ppa3InYHBIX
METOJI0B MTO3HAHUSI.

3) pa6ora ¢ nadopmanmeii:

OpPUEHTUPOBAThCA B Pa3IMYHbIX HCTOYHUKAX HUHpoOpManuu (HaAy4dHO-
NomyJisipHasi JIUTEpaTypa XUMHUYECKOTO COJIEpP)KAaHMs, CIPaBOYHbIE IOCOOMS,
pecypcebl HTEpHETa), aHanmM3upoBaTh MHPOPMALUIO PA3NIMYHBIX BUAOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOW JJs BBINOJIHEHUS Y4eOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS WHGOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IN4HbIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeaCTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUArPaMMBbl, TaOIHIIbI, PUCYHKH U JPYyTHE);

UCIIOJb30BaTh HAay4yHBIM S3bIK B KayecTBE CpeacTBAa mpu pabore cC
XUMUYECKON uH(pOpMalMel: NPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTeMaTH4YeCKre) 3HAKU U CUMBOJIBI, (POpMyJIbl, aO0OpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJI30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJMYECKHUE CpEICTBA
HarJIITHOCTH.

OBianeHune yHMBepCaIbHBIMA KOMMYHHMKATHBHBIMHM 1eHCTBUSAMM:

3aJ]aBaTh BOIIPOCHI 110 CYUIECTBY OOCY’KJaeMOW TeMbl B XO/€ AUaora u/min
IUCKYCCUM,  BBICKa3blBaTh  HUJEH, (OpPMYJIHUPOBATH  CBOM  IPENJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS TIPEIJIOKEHHOM 3a/1au;

BBICTYNATh C Mpe3eHTAIMell pe3ybTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSTEILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, pealn3aluy y4eOHOTrO MpoeKTa U (POPMYIUPOBATH BHIBOIBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIENOBAHUM NMYTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CyX1eHHUs 1 0OMEHA MHEHUSIMHU.

OByaieHHe YHHBEPCAIbHBIMH PeryJITHBHBIMH 1efiCTBUSIMHU::

CaMOCTOATEJIBHO IIJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATENIBHYIO
NEeSATENbHOCTh, ONpenensis €€ Lead M 3a7Ja4yd, KOHTPOJHMpPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJjlaraéMblii  aJlfOPUTM  JCUCTBUN  TpHU
BBINIOJIHEHUM YYEeOHBIX M UCCIEN0BATENbCKUX 3a7ad, BbIOUpaTh Haumbosee
3¢ (pexTUBHBIA €MOCOO HMX pEeIEeHUus C Y4YETOM IOJYYEHUST HOBBIX 3HAHHHA O
BELIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOAaHaIu3a
U CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOSHMsSI Kypca «OpraHuyeckass XHUMHS
OTpaXaroT:

cOPMHUPOBAHHOCTh  MPEACTABICHUMA O XUMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, POJM XHMHHM B IIO3HAHUU SBIICHHUM



npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W  KyJbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XMMHYECKUN DJIEMEHT, aToOM, JJIEKTPOHHAs
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJISIPHBIA OO0BEM, YTIEpOIHBIM CKeNeT, (YHKIMOHANbHAS TPYIINA,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTIEBOJAOPOIBI,
KHUCIIOPOJ, U a30TCOJEpXKallhe COCAUHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUHM U 3aKOHBI (T€OPHUsI CTPOEHUS
opranuueckux BemniectB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XUMHUHU;, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXane B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUH H
0€30MacCHOM HCTMOJIb30BAHUM BAKHEHIIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPaKTUUECKOMN JEATETbHOCTU YETIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MpU
OMMCAaHUU COCTaBa, CTPOCHUS U MPEBPAICHUN OPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMya OpraHMYECKHMX BEHIECTB W yPAaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIETM MOJIEKYJI OPraHMYECKHX BEHIECTB MJI WILTIOCTPAIlUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUM YyCTaHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OMNPEACIIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yIJIeBOJOPOABI, KHUCIOPOA U a30TCOJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COCIUHEHHUs), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoi HoMmeHkiatype (IUPAC), a Taxke NPHBOIUTH TPUBHAJILHBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTUIIEH,
ATWJICHIJIUKOMb, TIAUIEpUH, (HeHon, Gopmanbaerus, amneTanbIerua, MypaBbUHAs
KHUCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, [eJUT0JI03a, TJIUIIHH);

cOPMHUPOBAHHOCTh YMEHHSI OINPEACNsITh BHAbl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OMHAPHBIC U KPaTHBIE);



c()OPMHUPOBAHHOCTh YMEHHUS TPUMEHSITH IMOJIOKEHUS TEOPHH CTPOCHUS
oprannueckux Bemniects A. M. byTtiepoBa it 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BEUIECTB;

chOpMHPOBAHHOCT,  YMEHHH  XapaKTepuU30BaThb  COCTaB, CTPOCHUE,
busznueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, ATUJIEH, MPOIMMJIEH, alleTHUJIEH,
Oyramuen-1,3, metunOyranuen-1,3, OEH30JI, METAaHOJ, 3TAHOJ, STHJICHIJHUKOJIb,
JIMIEPUH, (EHOJ, aleTalbJCeTH]l, MypaBbUHAas U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIJIEBOIOPOJHOTO
Colpbid  (He(Tb, TNPUPOIHBIA Ta3, Yroyib), CHOCOObI HX MepepaboTKu U
MPaKTUYECKOE MPUMEHEHHUE MPOyKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHM TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIH NPOYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMOW 3HAaHUN 00 OCHOBHBIX
METOJaX HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPHU U3yUYCHUU BEILIECTB U
XUMUYECKUX SBJICHUM (HAOII0IeHNEe, U3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XMMHUYECKHE 3HAHUS JUISl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia TOJb30BAaHUS XUMHUECKON
NOoCyJI0O U J1abopaTOpHBIM O00OpYJIOBaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMU MO BBIMOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBINOMHATH XHUMHYECKUUN
AKCIIEpUMEHT (IIPEeBpPAILlEHUs OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOJTyUEHUE
STUJIEHA W U3YUYEHHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NPH HarpeBaHWU, IBETHBIC peaKkIMu OEIKOB) B
COOTBETCTBMM C TpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIllECTBAMU U JIaDOpPAaTOPHBIM O0OpPYJIOBAaHHEM, NPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUPOBaATh BEIBOBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYIO
uHpOpMAINIO, TIOJIy4aeMyH0 U3 pPa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
uH(popmaiuu, IHTepHET 1 pyrux);



chOPMHPOBAHHOCT, ~ YMEHHM  COONIIOJAaTh  MpaBUjia  DKOJOTHUYECKH
1ejaecoo0pa3Horo TMOBEJAEHHUS B OBITY W TPYJIOBOH JACATEIBLHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSI M OKpPYKAIOIIEH MPUPOJHOU Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JACHCTBUA Ha >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMAas cMbica nokasarens IIJIK, moscHATh Ha mpuMepax crocoObl
YMEHBIIIEHUSI W TIPEIOTBPAIICHUS KX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJIOBEKA;

JUIsE OOYYArOIINXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIISCTB U
XUMHUYECKUX SIBIICHUN;

JUISL  CIIETIBIX W CJIa0OBUIAIIMX OOYyYaIOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ns 3anmucu XMMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Koan4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3gesioB M TeM (uugposbie)
Ne n/m Kontposabubie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pazgen 1. Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMMHU
[IpenmeT opranmyeckoi xumuu. Teopus
11 CTPOEHUS OPTaHUYECKUX COEUHEHUN A. 3
M. Bytneposa
Hroro no pasnery 3
Paznen 2. YriaeBoaopoasbl
2.1 [IpenenbHbIe yriieBOAOPOAbl — aJIKaHbI 2
29 HenpenenbHble yrieBogopOabl: aJlKEHBbI, 6 1
aJKaJNeHBbl, AJIKUHbI
2.3 ApOoMaTH4eCcKHe YTIIEBOJIOPOIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIECBOJIOPOIOB H 3 1
UX nepepadboTka
Hroro no pasneny 13
Pa3znea 3. Kucaopojacoaep:xkamue opraHudecKue coeIuHeHUs!
3.1 Crouptel. Denon 3
3.9 Anbaeruapl. KapOOHOBBIE KUCIOTHI. 7 1
CrnoxxHbie 3UpbI
3.3 VrieBoasl 3 1




Hroro no pasneny

13

Pa3nen 4. AzoTcoaep:kamme OpraHu4ecKue coeInHeHUsI

4.1 AMHHBL. AMUHOKHUCTOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BbicokoMoJieKkyJIsipHbIe COeTHHEH NS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34







IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBO yacos JJIeKTPOHHBbIE
Ne Hdara nugposbie
n/n Tema ypora Bcero Kontpoavibie | Tlpaxtirieckie u3ydyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 [Ipenmer opraHnYeCcKON XUMHUH, €€ 1
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHuss OpraHUuEeCcKuX
2 coenunenuit A. M. bytneposa, eé 1
OCHOBHBIE [TOJIOKEHUS
[IpencraBienue o kinaccupuKauu
3 oprannueckux BemectB. HomeHkiarypa 1
(cucremaTnyeckas) U TPUBHAIIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUN P
5 MertaH 1 3TaH — NpocTene 1
MIPECTaBUTEIN aJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONMCTBA 1
7 OTWJIEH U NPONUJIEH — MPOCTEHUIINE 1
NpEeACTaBUTEIIN AJIKEHOB
3 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
STUJICEHA U U3YUYEHHE €T0 CBOICTB)
Anxanuensl. byramuen-1,3 u
9 MmeTmnoyTaaueH-1,3. [lomyyenue 1

CHUHTETUYECKOI0 KayudyyKa U PE3UHBI




AJKHHBI: COCTaB U 0COOCHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psil. ALETUIEH —
MPOCTEUIINI TIPEACTABUTENb ATKUHOB

11 Brruucnenusi no ypaBHEHUIO XUMUYECKOM
peakiuu

12 ApeHbl: 6eH301 1 TOJIyoJl. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckast cBsi3b yIieBOAOPOIOB,
MPUHAIISKAITUX K Pa3TMYHBIM KlaccaM
[TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOJIOB:

14 MPUPOIHBIN Ta3 M MOMYyTHBIC HE(PTIHBIS
ras3bl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOUHUKHU YTIEBOJOPOJIOB:

15 IPUPOHBIN ra3 U MOy THHIE HEPTAHBIC
ra3el, He)Th U TMPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota mo pazneny
«¥YTIeBonopoas»

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHou1. BosopoaHas cBa3p

18 MHoroaromMHbie CHUPTHI: STUICHIIIUKOIb U
TJIUIEPUH

19 @deHo: CTpOCHHE MOJIEKYJIBI, (PU3NUECKUE
U XMMHYECKHE CBONCTBA, MPUMEHEHUE

20 Anpnerunbl: GopManbIeru U
anetanbaerua. AueToH

21 OHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAasI

22 [IpakTuyeckas pabora Ne 2. «CBolicTBa




pacTBOpa YKCYCHOM KUCIIOTBD)

CTeapI/IHOBaH 1 OJICMHOBas KHCJIOThI, KaK

23 MPEJICTABUTEININ BHICIINX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIICE JCHCTBHUE
CrnoxHbie 2GUpPH KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIOT. ['MAPOIIN3 CIIOKHBIX
3¢upoB

26 Kupsl: ruapon3, IpUMEHEHHE,
OuoJIorHYecKas poJib KUPOB
YreBoJibl: cocTaB, KiacCU(UKAIUS.

27 Baxneime npeacTaBuTeINn: TIIHOK03a,
(dbpykTo3a, caxaposa

98 Kpaxman u memiroio3a Kak MpUPOIHBIC
MOJIUMEPBI
KonTposbHas pabota 1o pasueny

29 «Kucnopoaconepxaniue opraHudecKie
COEIMHEHUS»

30 AMUHBI: METUJIAMWH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpTraHNYECKUE COSTUHCHUS, UX
Ouonornueckoe 3Hauenue. Ilentuapl

32 Benku kak mpupoHbIC
BBICOKOMOJICKYJIIPHBIC COCAMHEHUS

33 OCHOBHBIE TOHSITUS XHMUH
BBICOKOMOJICKYJIIPHBIX COCIUHEHUI

34 OCHOBHBIE METO/IBI CUHTE3a




IImacTmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGIIHHCHHﬁ.

OBIIEE KOJIMYECTBO YACOB IIO
ITPOI'PAMME

34










