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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpelHero ooOimiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IICNICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYIbTYpHhI
YeJIOBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMHUM € YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1efaed MW MPUHLHIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyr poJib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOI'O HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJIOBEKa, KOTopoe (popMHUpyeTCs B XMMHUM Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHHS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuveckas XuUMus» c@opMupoBaHa B MPOTpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro Marepuajsa U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeCcTaBlICHU O cTpoeHMu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyecko XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATIbHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeameTe «XuMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAAaHHOTO  YPOBHS ~ M3YYEHHs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIQYy HOBBIMH (DaKTaMHM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpoOiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronmMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUS TNpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACWCTBUN, HMeEIOMMX 0a30Boe 3HAYEHHE JUIA
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XHMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICTICHUH
COJIepKaTeJIbHOM XapaKTePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACIICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IESIMU W3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CerogHs B
MPETNolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEATIOUYTECHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHu3alliy, BJIJCIONIET0 HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS WX B PEATbHOU >KM3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBs3M Cc ATUM TpU U3YYEHUHM TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEE
3HauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX  HABBIKOB  (KJITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHanu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX I TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXKe I OIEHKH C TO3UIUi
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MTPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHHs OIbITa
UCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTi «EcTecTBeHHO-HayUYHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
qac B HEJEIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJIyYCHHH HOBBIX BEIECTB U MaTEpUAIOB. TeOpus CTPOEHUS OPraHUYECKUX
coequHeHuid A. M. bytinepoBa, €€ oOCHOBHbIE NOJIOKEHUA. CTPYKTYpHBIE
(opMynBl OPraHUYECKHUX BeElIEeCTB. I 'oMoorus, n3omepusi. XUMUYECKasl CBS3b
B OPTaHUYECKUX COCIUHEHUIX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCUpUKAUMU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKux COeIMHEHUN (cucTeMaTudeckas) U TpUBUAIbHbIE
Ha3BaHUs BKHEUILNX IIPEIACTABUTEIIEN KIACCOB OPIraHUYECKUX BEILECTB.

OKCIIEpUMEHTANBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUM:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPTraHMYECKUX BEILIECTB, HAONIOJACHHUE U
OIIMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB II0 IIPEBPALICHUI0 OPraHUYECKUX
BEILIECTB MPU HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MeraH u 3TaH —
IpocTeiIlne MpeACTaBUTENN alIKaHOB: (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMellEeHUs W TOPEHHUs), HAXOXKACHUE B NPHUPOJE, IOIYYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKAN PAL. DTHIIEH U NPOIUJIEH
— NPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu TUAPUPOBAaHUSA, TANOTCHUPOBAHUSA, THIpaTallud, OKUCICHUS U
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxKHEUIIe
XUMHYECKUE CBOMCTBA (peakuus MOJIMMEPU3ALIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN ps.
ALlETWIIEH — TIPOCTEMIIMM MPEACTABUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XHMHYECKHE  CBOMCTBAa  (peakiuu  TUJPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gpu3nuecKkue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOr€HUPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE U NPHUMEHEHHE.
Tonyon: cocmae, cmpoenue, uauueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), Noayuenue u npumeHenue. TOKCUUHOCTb



apeHoB. |'eHeTHYecKkass CBA3b MEXKIY YIJIEBOAOPOJAAMH, NMPUHAIICKAIIUMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOMYyTHBIE
HedTsaubie Ta3zbl. Hed1h u €€ npoucxoxaenune. CrocoObl nepepadoTku HeDTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHi), muponu3. [IpomykThl
nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBINIJICHHOCTH U B  OBITY.
KameHnHslii yrosbs 1 IpoAyKTHI €ro nepepadoTKH.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
O3HAaKOMJIEHHE C OO0pa3laMu IUJIACTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedbtp» u «Yrojb», MOACIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHHE NPAKTUYECKOW pabOThI: MOIyYEHUE
JTUJICHA U U3YyYEHUE €TO CBOUCTB.

PacuérHble 3anaun.

Beluucnenuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (maccel, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHMHU 110 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BEIIECTB WJIH MPOIYKTOB
pEeaKIuH).

Kuciiopoacoaep:kamue oprannyeckue coe{MHeHus

[IpenenpHble OAHOATOMHBIE CHUPTHI. METAaHON W ATAaHON: CTPOEHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKUU C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TaHOJIA HA OPraHN3M YEJIOBEKA.

MHOroaroMHble CIHHUPTBHL. OTWICHIVIMKOJIb W TJMIEPUH: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO UICIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsl peaklisi Ha MHOTOaTOMHbIE CIUpThl). JleiicTBue Ha
opraHu3M uenoBeka. [[pumeHenune rmmueprusa 1 3THIICHIJIMKOJIS.

@deHoJ: CTPOCHHE MOJCKYJbI, (PU3MYECKHE M XUMUYECKHE CBOWCTBA.
Toxcuunocth Penosna. [Ipumenenue penona.

Anpnerunpl U kemownsi. DopManpiaerup, aneTaabAETHA: CTPOCHHE,
du3nuecKne U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHUS U BOCCTAHOBJICHMS,
KA4eCTBEHHBIEC PEAKLIMN ), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasi KUCJIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
oOmme [ Kiacca KUCIOT, peakius dSTepuduKaliu), T[OJy4YeHUe U
npumeHeHue. CTeapuHoBasl U OJIEMHOBAs! KMCIIOTHI KaK MPEACTaBUTENN BBICIIHX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIEE IEHCTBHE.



Crnoxubie >QHUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxubX  d¢pupoB. Kupsl. T'mapomus xupo. Ilpumenenue KHUpOB.
buonornueckas posip KUpPOB.

VYrineBoapl: coctaB, KilaccupuKauusg —yriaeBogoB  (MOHO-, JU- U
nonucaxapuabl). [roko3a — mpocTedmuii  MoOHOcaxapui: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKHE U XUMUYECKUE CBOKMCTBA (B3aUMOJEHCTBUE C
ruapokcusiom Meau(Il), okuciaenne aMMuayHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxmain n nemroino3a kak npupoaHbie monumepsl. CTpOEHUE KpaxMmaia u
Hesuono3bl. PU3NUECKUE W XUMHUYECKHME CBOWCTBA Kpaxmasa (TUIpOJIu3,
KayeCTBEHHAsI pEaKkus C HOJO0M).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M WX IPEBPALLCHUN:
MIPOBE/ICHNE, HAOJIIOJICHUE U ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOTOAaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcunoMm Meau(ll)), anpaeruoB (OKUCICHHME aMMHUAYHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom menu(Il), B3aumopeicTBue Kpaxmana ¢
MOJIOM), TPOBEIAECHUE MPAKTHUYECKOW padOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnble 3anaumn.

Bbrurcnenuss mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM IPOAYKTAa PEAKUHUHU II0 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

A3oTcoaeprkane OpraHM4ecKue COeINHEHHUS.

AMUHOKHUCIOTBI ~ KaKk  aM(OTepHble  OpraHUYECKUE  COETUHEHMUS.
®u3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHnEe aMMHOKUCIOT. [lenTusl.

benkn kak nmpupoaHbIE BBICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuunas,
BTOpUYHASI U TPETHYHAsI CTPYKTypa OeslkoB. XHUMHUECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OSJIKH.

OKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
HAOJIIOICHHE U ONHMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
MIPU HarpeBaHUH, IBETHHIE PEAKITUN OCIIKOB.

BricokoMoJ1eKyIsIpHbIE COeAUHEHUS

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX  COEIMHEHHIA:
MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALINU, CPEIHS



MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHHI — OJIMMEPHU3ALIHS U MTOJTUKOHIEHCALUS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M HX IPEBPALLCHUN:
O3HAaKOMJIEHME C O00pa3llaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmu3anuss MeEXIIpPEeAMETHBIX CBSI3€d INPU HM3YYEHHH OPraHUYECKOU
xumuu B 10 Kimacce OCYHIECTBIISETCA 4YEpe3 MCIONb30BaHME KakK OOLIMX
€CTECTBEHHO-HAYYHBIX IOHATHM, TaK W TOHATHH, SBISIOIIMXCS CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATHUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHSs, aHalIM3, CUHTE3, KiIaccU(UKAIMs, NEPUOIUYHOCTD,
HaOJII0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

@®u3uka: Marepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUUNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJbI, MKHUPHI,
(hepMeHTHI).

I'eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, TMOJE3HbIE HUCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOIYKTHI, OCHOBBI PALMOHAIBHOIO INHUTAHMS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MTPENapaThl, MaTEPHUAIIbI
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XuMnMn  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJbTaTaM OCBOCHUS
OOyJaroIMMUCS TPOrPaMM CpEIHEro oO0Iero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHbIM U TpeaMeTHbIM). HayuHo-MeToauyeckoil OCHOBOM IS
pa3pabOTKH MJIAaHUPYEMBIX PE3yIbTaTOB OCBOCHHS TPOTrpamMM CPEeIHEro OOLIEro
00pa3oBaHUsl SBJSETCS CUCTEMHO-IEATEIbHOCTHBIN MTOIXO/I.

B cooTBeTCTBHM C CUCTEMHO-JEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XUMUS» HA YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIOIINE:



OCO3HaHWE OOYJArONTUMUCS POCCUHCKON TPakIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4Kie MOTUBALIUU K 00yUYEHUIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUW JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJuLMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloIIMUXCs PYKOBOJCTBOBATHCA B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JIn4yHOCTHBIE pE3ynbTaThl OCBOCHUA NpeaMETa «XUMUsD JTOCTUTAKOTCS B
€IMHCTBE YYEOHOM M BOCIMTATEIbHOM JEATEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U WJ€alaMHu POCCUHUCKOr0 rpakIaHCKOro oOIIECTBa, TPUHATHIMU B
o0lIecTBE HOPMaMu U IIpaBUJIaMH TOBEACHHS, CIOCOOCTBYIOLIMMH IpOIEccam
CaMOIIO3HAHUS, CaMOPA3BUTHA U HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTU
00yJarommxcs.

JIMYHOCTHBIE PE3YABTATBl OCBOCHUS MpeaMeTa «XHMHS» OTPaXaroT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOM NEATEIbHOCTH
oOyyaroluxcst 0 peanu3alii TPUHATHIX B 00IECTBE EHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUsl  OOy4YalOIIMMHUCS  CBOMX  KOHCTUTYIMOHHBIX TMpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABONOPSJIKY;

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YUEOHOU NEATETLHOCTH,

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTCYECTBCHHON XMMUH;

YBa)KEHMsI K IpOIIECCy TBOPUECTBAa B 00JACTH TEOPUU M NMPAKTUUECKOTO
MIPUMEHECHUSI XMMHUU, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CTh PE3yJIbTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KpPOMOTIMBBIX JSKCIEPUMEHTAIBHBIX MOHUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpeca W TO3HABaTEeNIbHBIX MOTHBOB B TMOJYYCHHH M IOCIETYIOIIEM
aHanuM3e  MHPOpMAIUM O  TEPEIOBBIX  JOCTHXKCHHMSIX  COBPEMEHHOMN
OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHHS;

CIIOCOOHOCTH  OILIGHHMBAaTh CHUTYyalliH, CBSI3aHHbIE C XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYACH HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEJIEHHWE U MOCTYNKH CBOUX TOBAPUILEH C
MO3UIMII HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBHMA ITHUX
MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY (PHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoficHUs TMpaBwil 0€30MacHOro OOpallleHusi ¢ BEIIECTBAMHU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOM JEATEIHHOCTH;

NOHUMAaHUSl [IEHHOCTU TMPaBWI WHIUBUIYAIHHOTO U KOJUJICKTHBHOIO
0€30MacHOTO TOBEACHUS B CHUTYallUsAX, YTPOXKAIOUIMX 3J0POBBIO U KHU3HU
JIIOICH;

OCO3HAHMWSI  TOCJENCTBHUM W HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPYECKOM M JPYruxX BHAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEHICHUU TMPAKTHUYECKUX 3a]1a4y
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUH 110 XUMHH,

YBaXEHUS K Tpydy, JIOASIM TpyAa U pe3yibTaraM TPYyAOBOH
JeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUU
obOpazoBaHusi, Oyaymier npodeccun U peanusalui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0,10rMYeCcKOro BOCIMTAHHUSA:

AKOJIOTUYECKHU 11eJ1eCO00Pa3HOT0 OTHOIIEHUS K MPUPOAE, KaK MCTOUHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAaHUS TJI00aTBFHOTO XapaKTepa SKOJOTHUYECKHX MPOOJIeM, BIUSHHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEbI;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU IS
pelIeHNs BONPOCOB PAlMOHAIIBHOTO MPUPOAONOIb30BaHMS;

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MIPUPOTHON Cpesie, YMEHHsI TPOTHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUN U MPENOTBPALIATh UX;

HaJW4usl PAa3BUTOrO  HKOJOTHMYECKOTO  MBIIUICHHS, OKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH SKOJOTHYECKOM HAMNPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMU B TTO3HABATEIBLHOM, KOMMYHUKATUBHON M COLIMATIBLHOM
MpPaKTUKE, CIOCOOHOCTHM W YMEHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KaK HayKH, OCO3HaHUsA €€ poJiu B
(GbopMHpPOBaHMK PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH IIEIOCTHOTO
IIPEICTAaBIICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM W pelieHud MNpoOieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH JJiE COBPEMEHHOM
UMBWIN3alUHA: B €€ T'YMaHUCTUYECKOW HANpaBICHHOCTH M BAXKHOW POJIA B
CO37IaHMU HOBOM 0a3bl MaTepUATBHOM KYJIbTYpPbhI, PEIICHUHU TI00ATBHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOU, IHEPTETUUECKOM,
MUIIEBOM M  HDKOJIOTMYECKOM OE€30MacCHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHny YCIOBHUI YCTEIIHOTO TPYyAa U SKOJIOTHYECKA KOMGPOPTHOMN KU3HH
Ka)KJI0ro 4eHa OOIIeCTBa;

€CTECTBEHHO-HAYYHONU T'PaMOTHOCTH: TOHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, HUCMOJb3YeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS JJIs aHajdu3a M OOBSCHEHUS SIBICHUM
OKPYXKAaUIEro MUpa M MPOUCXOIAIIMX B HEM HU3MEHCHHH, YMEHUS J€JaTh
000CHOBaHHBIC 3aKJIIOUCHHMSI HAa OCHOBE HAyYHBIX (DAaKTOB M HMMEIOITUXCS
JAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEJIPHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JIJIs
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSIX;

VMHTEPECA K NO3HAHUIO U UCCIIEI0OBATEIIbCKON IESITEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHHI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HaHUM MO XUMHUHU B
COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSAMH;



UHTEpeCa K  OCOOCHHOCTSM  TpyAa B  pa3imuyHbiXx  cdepax
npodeccCHoHaNBbHOM e TETbHOCTH.
METAIIPEMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHSI y4E€OHOTO TMpeaMeTa «XUMUs
Ha YPOBHE CPETHETO OOIeT0 00pa30BaHUS BKIIOYAIOT:

3HAYMMBbIE IS (QOpMHPOBAHUS  MHUPOBO33PEHUS  OOy4YAIOITUXCS
MEXKIUCIUTUIMHAPHBIC (MEeXIIpEeMETHBIEC) oOllleHayYHbIE TIOHSITHA,
OTpaXKaIoIre IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPA U CHEIMU(UKY METOIOB
MO3HAHUsS, WCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HayYHbIA (PaKT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIe0BaHHUE, HaOIOJeHHEe, H3MEpPEeHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIC TEeUCTBUS (mo3HaBaTeNbHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), oOecrneuuBaromue (HopMUpOBaHUE
(GYHKIIMOHATIBLHON TPAaMOTHOCTH U COIMAIBHOM KOMIIETEHIIMHM O0YJarOIIUXCS;

CIIOCOOHOCTH o0ydJarommxcs HCII0JIb30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAJIbHBIC
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAIBHON IIPAKTHUKE.

MertanpenMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISSTUBHBIMH
JIEUCTBUSMMU.

OBjaeHe  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
NeidCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  MPOOJIeMYy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTpPENENIATh 1M JEATCIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUHM HUX
JOCTUKEHUS, COOTHOCUTH PE3YJbTaThl JEATEIIBHOCTH C IOCTAaBICHHBIMHU
LIEJISIMU;

HCTOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKK MOHATUN U yCTaHABIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIONINE MTOHATHUS 1JISI OOBICHEHUS OTACIBHBIX (PaKTOB
1 SIBJICHUM,

BBIOMpATh OCHOBAHUS M KPHUTEPHH JUIS KIAaCCH(HUKAIIMK BEIICCTB U
XAMUYECKHUX PEaKIIN;

yCTaHABJIMBATh TMPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI M 3aKIFOUCHUS,

IPUMEHSITh B  TIpoIlecce  IIO3HAHHUS, HUCIOJIb3yeMble B  XUMHHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENTH, MNPeoOpa3oBBIBATH  MOJEIbHEIC
MPEJCTABICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XHUMHUYECKAs
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TPHU PEHICHUH YUEOHBIX
MO3HABATEIbHBIX W MPAKTUYCCKUX 3aJ]iay, MPUMEHITh Ha3BaHHBIC MOJICIIbHBIC
IpeACTaBICHUS JIJI BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3YyYaeMbIX BEIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh L€IM W  3aJayd  MCCJIEAOBAHUSA, HCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEILHO CPOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE
MHCTPYMEHTA MO3HAHUSA U OCHOBBI 11 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIaJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS W IPOBEACHUS
YYEHUYECKUX HSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0IaTh 3a
XOJIOM  TIpoIlecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yIbTaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOCIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIAEAOBATEIbCKOM U MPOEKTHOM
NEATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ay, NPUMEHEHHUIO Pa3InYHbIX
METOJ0B MTO3HAHHSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PAa3IMYHBIX HCTOYHUKAX HHQPoOpMaIuu (Hay4dHO-
NOMNyJIIpHAs JINTEpaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOUYHbIE MOCOOMUS,
pecypchbl HTepHeTa), aHAIM3UpOBaTh HH(POPMAIIUIO PA3IUYHBIX BUJIOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTH;

dbopMyIUpPOBATH 3aMPOCH] U TPUMEHSThH PA3JIMUYHbIE METOIbI TIPH TTOUCKE U
orbope wuHPOpMAIMK, HEOOXOMUMON IS BBIMIOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

MpruoOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSTEIIbHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBIICHUS
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KauyeCTBE CpEICTBA MpH padoTe C
XUMUYECKON HH(OpMalMend: NPUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTU4YeCKWe) 3HaKM W CHMBOJBI,  (opmynsl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHue YHHMBEPCAJbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOH TeMbl B XOJ€ TUAOTa
W/AW TUCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYITUPOBATH CBOW MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIPHU
BBITIOJITHCHUH XHMHYECKOTO OKCIIEPUMEHTa, MPaKTUYECKOH paboTHl 10
WCCJIETOBAaHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaanu3allii Y4eOHOTO POeKTa U
(dbopMyIHpOBaTh BBHIBOBI MO pe3yjIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIaCOBaHUS MO3UIUI B X0J1e 00CYXKICHHUSI 1 OOMEHA MHEHUSMH.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJISITHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO TJIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSITeILHOCTD, ONpeessis e€ IeNu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeJjlaraéMblii ajiropuTM JEHCTBUM TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3ajad, BbHIOMpaTh Haubosee
3 PeKTUBHBINA CIMOCOO MX pelIeHUs C YYETOM TOJIyYEHHUS] HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOCH  JEATENHHOCTM Ha  OCHOBE
caMoaHaJIi3a U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS
OTpaXKaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KApTHHBI MHUpPA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B GOPMHUPOBAHWM MBINIIEHUS ¥ KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMMMOW [JISi PEIICHUS MPAKTHYCCKUX



3a/lad U SKOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOIIECHHSI K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHW, KOTOpas  BKJIKOYACT:
OCHOBOIOJIArallue MOHATHS (XMMHYECKUN DSJIEMEHT, aTOM, 3JIEKTPOHHAas
o0oloYka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKast CB3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpAILEHHAas),
MOJIb, MOJISIpHas  Macca, MOJIIpHBIA  OOBEM,  YIJIEpOAHBIA  CKEJET,
(yHKIMOHAIbHAS TPYIA, PAaJUKal, HU30MEpUs, H30MEpPbI, TOMOJOTHYECKHM
psAn, TOMOJIOTH, YIVIEBOJOPOJBI, KHUCIOPOA M a30TCOJAEP)KAILME COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHMS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHHs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHMSI MACChI BEIIECTB); 3AKOHOMEPHOCTH, CUMBOJIUYECKHN SI3BIK
XUMHUHM; MHPOBO33PEHUYECKHE 3HAHUA, JEKallhe B OCHOBE IOHUMAaHUs
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SIBIICHUW, (PaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, IMOJYYEHUH U OE30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIUX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE NMPU3HAKU MOHITHM,
yCTaHaBJIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHUS
IIpU OMKUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN OPraHUYECKUX COETMHEHMI;

c(OpPMUPOBAHHOCTh YMEHUI HCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpPAILIEHHON)
(GopMysl OpraHMYECKMX BEIIECTB M YypPAaBHEHUN XHUMUYECKUX pEaKiuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJIs WLTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUI YCTaHABIMBATh PUHAAJICKHOCTh U3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COeIUHEHHH (YyTrieBOAOpOAbl, KHUCIOPOA M a30TCOAEpKaIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUsI), JaBaTh MM Ha3BaHUS IO
cuctematnyeckor HomeHknatype (IUPAC), a Takxe npuBOAUTh TPUBHAIIbHbBIE
Ha3BaHUSl OTAEJBHBIX OPTaHMYECKUX BEIIECTB (3TWJIEH, MPONMWJIEH, allETHUJIEH,
STUJICHTJIMKOJb, TIMLIEPUH, GEHOT, GopMabIeru, aleTalbIeru, MypaBbUHas
KHUCJIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBAas KHCIJIOTa, CTEapUHOBAs KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmai, HeJIIi0J103a, TIIUI1H);

c(OPMUPOBAHHOCTh YMEHHMsSI OMPEACNATh BHUABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHSATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuueckux BemectB A. M. ByriepoBa s 0OBsSCHEHUS 3aBUCUMOCTH



CBOMCTB BENIECTB OT HMX COCTaBa M CTPOCHUS, 3aKOH COXPAHCHHS MAaCChI
BEIICCTB;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTAaB, CTPOEHUE,
dbu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENCH pa3IUyHBIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, ATWICH, NPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, STAHOJ, STUJICHTIUKOIb,
TIMIEPUH, GEHO, alleTalbJAeTH I, MypaBbUHAS U YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, IeJUII0JI03a, aMHHOYKCYCHasi  KHCJIOTa),  WUTFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HHUMU YpPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMUYCCKUX PEAKITNI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POpPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTEPHU30BaTh UCTOYHUKH
YTJIEBOJIOPOTHOTO CBIpbS (HE(PTh, TPHUPOIHBIA Ta3, yrojib), CHOCOOBI HX
nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOYKTOB IepepabOTKH;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOAWTH BBIUMCICHHUS IO XUMHUYCCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy IO W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WJIN MIPOYKTOB PEAKIIUHN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BIIaJICTh CHUCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUS, UCTIOIB3YEMBIX B XUMUH MPU U3yYEHUU BEIICCTB
M XUMUYECKUX  sBJIeHHM  (HAOMIoJeHUE, U3MEpPEHHUe, IKCIEPUMEHT,
MOJICTMPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIC XHMHUYCCKHE 3HAHUSA IS
NPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMSX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IIPUMCHECHHUEM;

c(OPMHPOBAHHOCT, YMEHHHM  COOJIIOMAaTh  TpaBWja  ITOJH30BAaHUS
XUMUYECKON TIOCYZI0M M JabopaTOpHBIM O0OpYIOBaHWEM, a TaK)Ke IpaBuja
oOpallleHHs C BEIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITTOJIHECHHUIO
J1a00PATOPHBIX XUMHYECKUX OTIBITOB;

c(hOPMHPOBAHHOCT, YMEHUU IUIAHUPOBATh W BBIMOIHATH XUMUYCCKUN
OKCIIEpUMEHT (TIPEBpAIlCHUsS] OPTaHWYECKUX BEIIECTB TpU HarpeBaHUH,
MOJIYYCHHE OTWJICHAa M U3YYCHHE €ero CBOWCTB, KAaUeCTBCHHBIC PEaKIIUH
OpraHWYEeCKUX BEIIECTB, JCHATypalusi OCJIKOB TpU HAarpeBaHWH, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBUHU C INpPaBUIAMU TEXHHUKH O€30IMaCHOCTH IIPH
oOpalieHn ¢ BelleCTBAMH M J1a00paTOpHBIM O0OPYIOBAaHUEM, MPEACTABISTH
pe3ynbTaThl XHMHYECKOTO OKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIUX peakuuid U (HOpMyIupoBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMIo, TOJIyYaeMyl U3 pa3HbIX HMCTOYHUKOB (CpPEeJCTBA MAaCCOBOM
uHopmanu, aTepHeT u aApyrux);



c(hOpPMHPOBAHHOCT, YMEHHUW COOJIOAATh TpaBUjia  AKOJOTUYECKU
I1EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYMOBOH JACATEIBPHOCTH B IEIISAX
COXpPaHEHMSI CBOETO 3/I0POBbSI M OKPY>KAlOLIEW NPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BEIlleCTB, MoOHUMas cMbici noka3arens [1JIK, noscHaTh Ha mpumepax CrocoOb
YMEHBIICHUSI U NPEAOTBPAILICHUS HX BPEAHOrO BO3ACHCTBUSA HA OPraHU3M
YEJI0BEKA;

JUTsl OOYYaOIIMXCA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKUX SIBIICHUN;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYalOIIMXCS: YMEHHE HCHOJb30BaTh

penbeHO-TOUCHHYIO cHcTeMy oOo3HaueHuit JI. bpailna npma  3amumcu
XUMHUYECKUX (HOpMYII.
TEMATHUYECKOE IINTAHUPOBAHUE
10 KUIACC
N HaumenoBanu KoumnuecTBo 4acoB DJIeKTPOHHbBIE
© e pa3aesoB H (uudpoBbIe)
n/ Becer  Konrpoabnnl  IlpakTuyeckn
0 TeM o ¢ padoTs: ¢ pagoTs: o0pa3oBaTe/IbHbI
NPOrpaMMblI e pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHUH
[Ipenmer
OpraHNu4eCcKou
xumun. Teopus
1.1 CTPOECHHUS 3
OpPraHUYECKUX
COECIUHEHUH A.
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBomopoabt
[Ipenenbuble
2.1 YIJIEBOAOPOIBI 2
— aJIKaHbI
HenpenensHubie
YTIE€BOIOPOIbIL:
2.2 aJIKEHBI, 6 1
aJIKa/IuEeHBl,
AJIKUHBI
2.3 ApomaTtuyecku 2




e
YTJIIE€BOIOPObI
[Ipupoansie
HUCTOYHUKHU

2.4 YTJIEBOJIOPOJIOB 3 1
U uX

nepepadoTka

Hroro no pazneny 13

Paznen 3. Kucsiopoacoaep:xanue oprannieckue coeJuHeHnst

Couprsl.

3.1
denon

3

AJnnerunnel.
KapGoHoBsie
3.2 KHCIIOTHI. 7 1
CrnoxxHbIe
3¢hupsI
3.3 YraeBobl 3 1

Wroro no pazaeny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus

AMUHEBL
4.1 AMUHOKHCIIOT 3
bl. benku
Hroro no paszneny 3

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

IInacTmaccel.
5.1 Kayuyxkun. 2
Bosokna

Hroro no pazneny 2

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34 2 2




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

[IpenMer oprannyeckoit
XHMHH, €€ BOBHUKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHUYECKUX COCIMHEHUN
A. M. bytneposa, eé
OCHOBHBIE 10JIOKEHHUS

IIpencrapienue o
KJaccuukanum
OPraHUYEeCKHUX BEIIECTB.
Howmenkiarypa
(cucremaruueckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEIECTB
AJKaHBI: cOCTaB U
CTPOEHUE, TOMOJIOTUYECKU I
pan

MertaH u 3TaH —
MpOCTENIINE MPEACTABUTENH
aJIKaHOB

AJKeHBI: cOCTaB U
CTPOEHUE, CBOMCTBA

10

OTUJIEH U IPOIMUIEH —
IIPOCTEUIINE MTPEACTABUTENH
AJIKEHOB

[IpaxkTuueckas padora Ne 1.
«ITonyuenue >TuNEHA U
W3Y4YEHUE €r0 CBOMCTBY»

Ankanuensl. byraauen-1,3 u
MeTmioyTaaueH-1,3.
[TonyueHnue cCHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJIKUHBI: COCTaB M
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUH PSI.




11

12

AneTuieH — npocTeimumi
NPECTaBUTENb AIKHHOB
Bbruucnenus no ypaBHeHUIO
XMMHUYECKON peakuu
ApeHbl: OEH30J1 ¥ TOIYOJL.
TokcHYHOCTH apeHOB

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MIPUHAJICKALINUX K
Pa3JIMYHBIM KJ1accam

14

[IpupoHbIE HCTOYHHUKHU
YIJIEBOAOPOIOB: IPUPOIHBII
ra3 " MOIMyTHbIC HEPTSIHbIE
ras3pl, HepTh ¥ MPOIYKTHI €€
nepepaboTKu

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 " MOIyTHbIC HEPTSHbIE
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepaboTKu

16

17

18

KonTponbHas pabora no
pazaeny «YTieBOAOPOIbI»
ITpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOJL.
Bonoponnas cea3b
MHOroaroMHbIE CIIUPTHI:
STUJICHIJIUKOJIb U TIMLIEPUH

19

DeHOoM: CTpOoeHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

20

21

22

Anpaeruapl: popmanbaeTuI
U aneTanbaerug. AeToH
OIHOOCHOBHBIE IIPE/IETbHBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHas

[TpakTuueckast paborta Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK




MPEJICTABUTENIN BBICIIIUX
KapOOHOBBIX KHUCIIOT

Mpl11a Kak COJIM BBICILIUX

24 KapOOHOBBIX KHUCIIOT, UX 1
MOIOIIEe ACUCTBUE
CrnosxHble 3(upsl Kak
MIPOU3BOIHBIE KaPOOHOBBIX
KUCTOT. [ Maponu3 CloKHbBIX
3¢upoB

JKupsr: tunpoinus,

25

26 MIpUMEHEHUE, 1
Ouoyoruveckas poib KUPOB

YrieBoasl: cOCTaB,

KJIaCCH(UKAITHUS.

27 Baxkueimne 1
MIPEACTABUTENH: TIIOKO03a,

bpykTo3a, caxaposa

73 Kpaxman u nemnoinosa kak
HPUPOAHBIE ITOJIUMEPDI

KonTponbhas pabota no
pazneny
«Kucnopoaconepxaine
OpTaHUYECKUE COCTMHEHUS

29

AMUHBI: METUJIAMHUH U
30 1
AHWINH

AMHHOKHCIIOTHI KaK

amM(pOTepHbIE OpPraHNYECKHE

31 COE€IUHEHMS, UX 1
OMOJIOTHYECKOE 3HAUYEHHE.

Ilentuapl

benku xak npupoaHble
32 BBICOKOMOJIEKYJISIDHBIE 1
COEIIMHEHUS

OcHOBHbIE OHATHS XUMHUH
33 BBICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUN

OcHOBHBIC METOJbI CUHTE3a

34 BBICOKOMOJIEKYIIAPHBIX
coenqmuennii. IlnmacTMmaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 34




I10 ITPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus 10/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A., AKHOHEpHOE

obmectBo «M3natenbeTBo «lIpocBemenney, 2023
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