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HOACHUTEJBHAA 3AIINCKA

OBIIAS XAPAKTEPUCTUKA KYPCA BHEYPOUHOM JIEATEJILHOCTH
"Taitnbl opranuku"

XHUMHUYECKOE oOpa3zoBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluH, SIBISIETCS HEOTHEMJIEMOW YacThI0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHUT 3aBEpLIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIIMXCS Ha
YPOBHE CpeIHEro 00111ero oopa3oBaHus cpeiCTBaMH Y4eOHOT0 IpeiMeTa « XUMUS»,
COZIEp’)KaHWE M IOCTPOCHHE KOTOPOTO OINPENEIECHBl B MPOrpaMMe IO XUMHH C
y4€TOM cCreuu(PUKA HAayKd XUMHUH, €€ 3HA4YCeHHs B IO3HAHUU MPUPOILI U B
MaTepuaIbHON KM3HU OOILECTBA, a TAaKXKe C YUETOM OOIIMX LeJel U MPUHIIMIIOB,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro O0OIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHUS, B
CO3/1aHUE LIEJIOCTHOTO TPEACTaBIEHUS 00 OKpYXKarolleM MHUpPE KaK O €JUHCTBE
IpPUPOABI M YEJIOBEKa, KOTOpPOoe (POpPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIaCTMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO
TpyJa W JKM3HU KaXJI0ro uwieHa ooOmiectBa. CoOBpeMEHHass XMMHsI Kak Hayka
CO3MJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
ro0ambHBIX MPOOJEeM YCTOWYMBOTO pA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MLENSIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpazoBaHus cojiepxkanue Kypca «Taitnbl opranuku» (10 kiacc) opueHTUPOBAHO
NPEUMYIIECTBEHHO  Ha  OOLIEKYJbTYPHYIO  TOJATOTOBKY  OOydYaroluxcs,
HEOOXOUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUS B ’KU3HBb COIIIYMA, MPOIOJKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IaCTSIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMMUEM.

CrpykTypa cojaepxaHus Kypca chOpMHpOBaHa B IporpaMMe Ha OCHOBE
CUCTEMHOTO TOJAXOJa K U3yYeHHI0 ydyeOHOro marepuana U 00yCJIOBIIEHA



UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENEIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpUBAIOTCSl HA YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUM, a TakkKe Ha YPOBHE CTEPEOXMMHYECKUX U  IJICKTPOHHBIX
MPEICTaBICHUI O CTPOEeHUH BenecTB. CBeieHus 00 H3ydyaeMbIX B Kypce BelllecTBax
JAIOTCSL B PA3BUTUHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTMYECKUA aKTUBHBIX
COemMHEHUN. B 3TOM Kypce MoJyq4aroT pa3BUTHE CPOpMUpOBAHHBIC HA YPOBHE
OCHOBHOT'O 001Ier0 00pa30BaHus MEPBOHAYAIIbHBIE MTPEACTABICHHS O XUMUYECKOM
CBSI3H, KJIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKOU PEaKIUU.

B umemom conepxaHue Kypca OpPHUEHTHPOBAHO Ha (HOpPMHUPOBAHUE Y
00y4arommxcsi MUPOBO33PEHYECKON OCHOBBI JIJIs1 TOHUMaHUs Puiocopckux uaeH,
TaKuX KakK: MaTepuajbHOE €IMHCTBO HEOPTraHUYECKOTO M OPTraHUYECKOTO MUpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUYUN MEXKIY
HOBBIMU (DaKTaMH U TEOPETUUECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  3KOJIOTMYECKMX MpoljeM, a Takxke npoliemM  cOepexeHus
AHEPreTUUYECKUX PECYPCOB, ChIPbSI, CO3AaHUSI HOBBIX TEXHOJOTHI 1 MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaromuxcsi MPUHATHIC MPOrpaMMON MOJAXOAbl K OMPEEICHUIO COJepKaHU U
MOCTPOCHUSI MpeaMeTa MpelycMaTpuBaroT (POPMHUPOBAHUE YHUBEPCATbHBIX
y4eOHBIX JCHCTBUHN, HWMEIOIMX 0a30BO€ 3HAYEHUE ISl PA3IUYHBIX BHJIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaIu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX U1 MPUOOPETEHUSI OMbITA MPAKTUYECKON M HMCCIIET0BATEIHCKOMN
NEATEeIIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUM XUMUHU.

B mpakTuke mnpenogaBaHusi XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEPKATEIIbHOW XapaKTepUCTUKU 1IeJIed M3y4YEeHHUs MpeAMETa HalpaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJEH W3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

IIEJIN U3YUYEHU S KYPCA BHEYPOUYHOM JESATEJILHOCTH "Taiinbl
opraHuku'

[ensiMu n3ydeHust Kypca siBISIOTCS:
e (opMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK BayKHEUIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE



KOTOPOM JIeKaT KIH0YEBbIE MOHATHS, (DyHIaMEHTaIbHbBIE 3aKOHBI
TEOPHUH XUMUHU, OCBOCHHE SI3bIKAa HAYKW, YCBOCHUE U IIOHUMAaHHE
CYITHOCTH JOCTYITHBIX 0000IIIEHNY MUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJIEHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

e (opMHpOBaHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX
NO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUI, HEOOXOIUMBIX J1JIs
IpUOOpETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB U
XUMHUYECKUX SIBJICHUM, IMEIOLIUX MECTO B IPUPOAE, B PAKTUYECKOU U
MMOBCEHEBHOM JKHU3HMU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C
HaOJIIOICHUEM U OOBSICHEHUEM XUMUYECKOTO IKCIIEPUMEHTA,
COOJII0/IEHHEM TIPAaBUJI OE€30M1aCHOTO OOpaIEHHsI C BELECTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IIPEMETA B IIPOrpaMMe 110 XUMUHU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUH C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTEIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA O00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIONIEr0 HE Ha0OpOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aKTHBHOTO IOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON XKU3HU JUJISl PELLICHHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3H ¢ 3TUM NpU U3y4EeHUH Kypca JOMUHHUPYIOUIEE 3HAU€HHE TPHUOOPETAIOT
TaKHe LIeJIU U 33J1a4M, KakK:

ajanrtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS OMbITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWM XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
4eJIOBEKa U PUPOJIHYIO CPEAY;

pa3BUTHE IIO3HABATEIIBHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yJaromMXcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh



COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIUH XUMUYECKOTO COJIEP KaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, HAOII0AATEeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HANpaBICHHOCTH XHMHHU, € BaXXHOH POIM B PELICHUH TIIOOATBHBIX MpOoOIeM
PaIMOHATIEHOTO MPUPOJIOIIOIBE30BAHMS, MTOTIOJIHEHUS SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 370POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYalUsIX, CBA3AHHBIX C XUMHUUYECKUMH SIBJIICHUSIMHU.

MECTO KYPCA BHEYPOUHOU JIEATEJIBHOCTM "Taiine! opranuku" B
OBPA3OBATEJILHOI ITPOI PAMME
Kypc Bxomutr B cocraB mnpeaMeTHoil oOnactu «EcTecTBEHHO-Hay4HbIE
IPEAMEThI», TOMOJHAS U yriayOssis 3HaHUs, MOJTydaeMble Ha ypokax Xumuu B 10
KJ1acce.
OO111ee yrciio 4acoB, OTBEIEHHBIX IS U3Y4YeHUs Kypca cocTaBisieT 34 yaca (1
4yac B HEJIEIII0).



COJIEP KAHUE KYPCA BHEYPOUYHOM JESTEJbHOCTH "Taiinb
opranuku'

10 KJIIACC

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYecKux BemecTB. ['omosyorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(puUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (I1aBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH W d3TaH —
OpocTeilline NPEeACTaBUTENN alKaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALlMM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, Gu3NYECKUE M XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUyeckuil), mnuponus. [IpomaykTsi
nepepadoTky HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNUE IPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranaeckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU METaJJIAMU,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre riuepruHa u STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anpperunpl U kemouvl. DoOpMaNbIErwj, aleTaIbIErHA: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KaPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHple 2(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nojucaxapuabl). [moko3a — nmpocTedmmi MOHOCaxapu: 0COOEHHOCTU CTPOEHUS



MOJIEKYJIbI, (PU3HMUECKHE U XMMUUECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCJICHHE 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalla € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
HaOJII0/IECHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OeJIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiaccuuKanus, MepuoJUUHOCTh, HAOIIOICHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: wmarepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHI.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTaHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.



INNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHeIM). HaydHo-meToauueckold OCHOBOM — AJis
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEILHOCTHBIHN MOAXOI.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS Kypca BBIJEIECHBI CIETYIOIINE COCTABISIOIIME:

OCO3HAHHE OOYYAIONIUMHCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEkKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, NPUCYIIMMH LIEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS Kypca JOCTUTAIOTCS B €UHCTBE YUeOHOI
YW BOCIHMTATENIBHOM JEATEIbHOCTM B COOTBETCTBHM C TI'yMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, ~ JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH U  HJ€ajaMu
POCCHICKOTO TPa)KAAaHCKOrO OOIlecTBa, MPUHATHIMU B OOIECTBE HOpMaMu U
OpaBWJaMd  TOBEAEHHUS, CHOCOOCTBYIOIIMMHU  IpOLECCaM  CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YyYaIOUTUXCS.

JIM4HOCTHBIE pPE3yJbTAaThl OCBOCHMSI Kypca OTpakaroT C(HOPMHUPOBAHHOCTH
OMbITAa TO3HABATEIBHOM W MPAKTUYECKOW JEATEIBHOCTH OOyYarouuxcsl [0
peanu3alry MPUHATHIX B 00111€CTBE LIEHHOCTEN, B TOM UMCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESTEIbHOCTH MPHU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YUYEOHBIX U I03HABATENbHBIX 3314, BBIIOJIHEHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX IPU aHAIU3€ PA3IUNYHbIX BUJIOB YI4EOHOH 1EATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS



LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€UYCCTBECHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIIN3E
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI 1 [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBw 0e30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM U3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COIIMAILHOM HAIMIPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCH pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHHUS K TPYAY, JIOIAM TPyAa U pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBanus, Oymymiedt mpodeccun u peanm3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeObHOCTEM 00111eCTBa;



6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKHU 1I€JIeCO00PAa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUW XUMHH  JUIS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4YMs PaA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUHU LEJIOCTHOTO
IpeACTaBlICHUs] 00 OKpPYKArOIIEM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHHS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaKHOM POJIA B CO3/IaHUN
HOBOM 0a3bl MaTepUAIbHOM KYyJbTYpbl, PEIIEHUU TJIOOANBHBIX MpPOOJIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [IOHUMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJNb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpA U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BATh XUMHYECKHE 3HAHHS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIBbCKON EATEIbHOCTH;



TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B Pa3MYHbIX chepax NmpodeccuoHaTbHON
JesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertarpeamMeTHbIe pe3yIbTaThl OCBOCHUS Kypca BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOMN
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroImnXCs;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LEJNU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C OCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aHMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh IMPUYUHHO-CIC/ICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHATH B MPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XMMHHM CHUMBOJIMYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XUMUUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMHUECKON peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSIThH
HA3BAHHBIE MOJIEJIbHBIE MPEACTABICHUS JJIs BBIBICHUS XapaKTEPHBIX MIPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuui;

(GopMyIMpOBaTh LEIN U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAECIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATHCS B PA3IMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XMMHYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(bopMyIupoOBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIE METOMABI MPHU MOUCKE U
orbope wuHpOpMaNKMKM, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TNpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);



WCITOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU PAOOTE C XUMUIECKOM
uHpOpMaITUeH: MPUMEHITh MEXKIIPEAMETHbIC ((PU3NICCKUE U MaTEeMaTHYCCKHE)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarIsiAHOCTH.

OBJaieHne YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUaIora W/UiH
JUCKYCCUHU,  BBICKa3blBaThb  HWjaeH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEMAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTATOB MO3HABATEIBHON [EATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUHN
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro MpoeKTa u (HopMyJIupoBaTh BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJaieHne YHUBEPCAIbHBIMH PEryJISITUBHBIMU JeCTBUSAMMN:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3ajladd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajlay, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE PE3YIBTATHI OCBOCHUS KypCa OTPaKaIOT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUM TTPUPOIHI,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM /I PEIICHUS TPAKTUICCKUX 3a/1a4 U IKOJOTUIECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEIIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas Gopmyna (pa3BEpHyTas M COKpami€HHAs), MOJb, MOJISIpHAS
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS IPYIINa, pauKall,
MU30MEPHS, U30MEPBL, TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIllMe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSA); TEOPUM M 3aKOHbI (T€OpUS CTPOCHUS



oprannyeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHU;, MHUPOBO33PCHUYCCKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTHYECKOHN JEATeIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEPHBIC MPHU3HAKA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJICIIM MOJIEKYJ OPraHUYECKUX BEIIECTB JUIS WIUTIOCTPALIMUA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh HW3yUEHHBIX
OPraHUYECKUX BEIIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynme coenuHeHu (yTIeBOJOpPOMbI, KHUCIOPOJ U a30TCOAEpIKaline
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoit Homenknatrype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, NPOMWICH, alleTHIICH,
ATHJICHTIIMKONb, TIUIEPHUH, (eHOMN, (popmanbaerus, aneTanbIerHa, MypaBbHHAs
KHCIIOTa, YKCYCHAs KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pa3IUYHBIX KJIACCOB
OpraHUYeCKuX BEIIECTB (METaH, 3TaH, STUJICH, IPOMUJICH, alleTHIIeH, OyTaaueH-1,3,
MeTuoyTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbICTH ], MypaBbUHAS U YKCYCHAsl KHCIIOTBI, TIIIOKO3a, Kpaxmal, IeJlTi0103a,
aAMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TEHETUYECKYIO CBS3h MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIUNH C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpPMYI;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, MPUPOIHBIIA ra3, yrojib), CHOCOObI UX MEPEPadOTKU U MPAKTUYECKOE
MPUMEHEHHUE TIPOYKTOB MEepepadOTKu;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
pEeakKLHK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM POAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCT, YMEHHMU BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUSl JUIsl TPUHATHS pEUIeHUuH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BelIeCTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTa0OpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBUiia OOpalIeHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0eJIKOB MPU HArpEeBaHUH, [IBETHBIE PEAKIINHU OEIIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTU TMpU OOpalleHWH C BEIIECTBAMU H
7a00paToOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUA U
(GbopMyIMpPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOAaTh  TpaBUJia  AKOJOTHYECKU
1eJIECO00Pa3HOT0 TMOBENCHUSI B OBITY M TPYIOBOM JMESITEIBHOCTH B IIEJISIX
COXPAHEHHSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMasi cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEJOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS Ha OpPraHU3M
YEJI0BEKa;

JUTsT 0OyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CHA0OBHUASIIUX OOYYaIOIMIUXCS: YMEHHE HCIOIh30BaTh
penbedHO-TOYCUHYIO cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

JIeKTPOHHBbIE
OcHoBHBIE
Ne KosaunuyecTBo OcHoBHOe (undposbie)
HanmeHnoBaHMe pa3je/ioB H TeM POrpaMMBbl BU/IbI
n/n 4acoB coJiep:KaHue oOpa3oBaTe/ibHbIE
AeATeIbHOCTH
pecypcsl
[Ipeamer oprannueckoit xumun. Teopust
1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3
byrneposa
2 YrieBoaopoibl 13
3 Kucnoponcoaep:xaiiue opranndeckue 13
COCJIMHECHHUS
4 A3oTcoaepikalue OpraHnyecKue COeAMHEHUs U 5
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS
OBIHIEE KOJINYECTBO YACOB 11O 34

ITPOI'PAMME




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

KoanuyecTBo 4acos

OcHoBHoOE
coJiep:KaHue

OcHoOBHBIE
BU/bI
JeATeJHLHOCTH

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
Nem/m | Tema ypoka Konrpoubnbie IIpakTHyeckue HHppOBLIC
Bceero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
5 Teopus cTpoeHHs OpraHMYECKUX COCIUHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTnyeckasi) 1 TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMYECKU p
paa
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 3
Ankanuennl
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
7 TOMOJIOTMUYECKUHN Psil. ALETHIIEH — 2
MPOCTEUIIINN MPEICTABUTEIb AIKUHOB
8 ApeHsbl: 0eH3011 1 ToIyoJl. TOKCHYHOCTh apeHOB 2
9 [TpupoaHbIE UICTOYHUKH YTJIEBOJOPOIOB. 3
['enernueckas cBsi3b MEXy Kiaccamu Y B
10 Criuptsl U GEHOBI
11 KapOonusbHble cOeTMHEHMS




Kap6onoBbie kucinoTsl. Cli0KHBIE YQHPBI.

12 Kupsl >
13 YrineBoabl 3
14 AMUHBI 1
15 AMUHOKHUCIOTBI, OCTIKH 2
16 BricokoMOIEKyJIIpHBIE COSTMHEHUSI 2

OBUIEE KOJIMYECTBO YACOB 11O 34

INPOI'PAMME




11 KJIACC

Ne i/ Tema ypoka

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

KoanyecTBo 4acos

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl
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