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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero ooimiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konnenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit denepanum,
pealn3yIolX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Crpareruu pa3sutus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUs 00YUYarOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJEpKaHUs, pe3yibTaToB OOyYeHUs U TpeOOBAaHMN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, NOJIy4aeMOoe BBIITY CKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 37I0POBBIO
U NpupoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHHEe OOydYaroIIMXCS Ha
YPOBHE CpeIHEro 00UIEro 00pa3zoBaHus CPeACTBAMU YUEOHOTO IpeAMeETa « XUMHUSI»,
CoJIep>KaHUE M TOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenu@uKd HaykKu XUMUU, €€ 3HA4YeHHs] B TO3HAHWUU TPUPOJLI U B
MaTepuaIbHON KM3HU OOILECTBa, a TaKKe C YUETOM OOIIMX LeNel ¥ MPUHIIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYyIO pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAarolIeM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMaA, IPOJOHKCHHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpkaHHUsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HayKH: cCHCTEMa
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3YyYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOTooOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPraHUuYeCKHX
COCIMHEHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeliecTB. CBeZieHus 00 H3yuaeMbIX B Kypce BellecTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJYy4YarOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riy0o’ke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.



EnuHasg cucrema 3HaHUMM O BaKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs JONONIHsIeTCs B Kypcax 10 u 11 kimaccoB anemenTamu
COZIEpKaHMs, UMEIONIUMHU KYJIbTYPOJOTHUUECKUNA M TPUKIAIHOW XapakTep. JTU
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIBbHOCTH YEIO0BEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUH
U MIPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIsl TOTIOTHEHUS 3HAaHUH,
pelIeHUs UHTEIUICKTYAJIbHBIX U IKCIIEPUMEHTAIBHBIX UCCIIEIOBATENIbCKUX 3a/1a4u. B
IIEJIOM COJIep’)KaHne y4eOHOro mpeameTa «XWMHS» JTaHHOTO YPOBHS H3YUYCHHS
OpPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y OOYHAIOIIMXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHMMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE €JIMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTr0 MUpa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM MyTEM IKCIIEPUMEHTA
U pEHIeHUs MPOTUBOPEUYUN MEXKIYy HOBBIMU (PakTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUUECKUX Mpobiem, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
OoOyyYarommxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJAbl K OIpPEIEICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX JACHCTBUHN, HMEIONTUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHajliu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
MCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero ol1ero o0pa3oBaHusi, IPHU ONPEICICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3y4YeHHUs MpeaMeTa HampaBiIeHUEM
MEePBOCTENICHHONW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JeSATEIbHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAUYECKOU TOYKH 3PEHUS TAKOW IIOJAXOJ K OIPEHEIECHHUIO LEIIEU W3yYEHUS
npeaMeTa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HU3YyYECHUS IMpEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisIFOTCSA:

e (QopMHUpOBaHHME CHCTEMBl XHMHUYSCKMX 3HAHUHM KaK  BaKHCHIIEH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU



JeKaT KIKYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKON U TOBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTA, COOJIIOACHUEM  IpaBUII
0e30MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YeHHUs
IIPEAIMETA B IIPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUH B OOJIBIIECH CTENEHH OTAAETCS MPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  IMOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIIET0 HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU M YMEHUSIMU
aAKTHBHOTO IOJYYEHUs 3HAHUI U IPUMEHEHUS UX B PEANbHON KU3HU JUUIS PELLICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3U ¢ 3TUM [IpU U3yYE€HUHU NIpeIMETa « XUMUSD JOMUHHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETHU U 33a4H, KaK:

ajanTtanusi o0yJaromMxcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3AHHBIX C BEILIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarolmUXCs KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIINI), WMEKIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B IIO3HAHWW XHMHH, a TAKXKE Uil OLEHKH C IO3MIMIA SKOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YeJioBeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yUYaroIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUU I MOUCKAa M aHaln3a y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(POPMALIUK XUMUYECKOTO COJIEP KAHUS;



dbopMUpOBaHUE U Pa3BUTHE Y 00YJAIOIINXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOESHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYCCKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeXHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 37I0OPOBBIO, a TakKXKe MPUOOPETCHUS OIbITa
UCTIONIb30BaHUsl TOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yuebHoM mmaHe cpemHero oOmero oOpa3oBaHUS MpPEeaMET «XUMUSD)
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTrecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee YncI0 4acoB, OTBEAEHHBIX JIJISl U3YUYCHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHMYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU

[IpenMer opraHMyeckod XMMHUU: €€ BO3ZHHMKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
MOJTYYECHUH HOBBIX BEHIECTB W MarepuanoB. Teopusi CTpOEHUS OPraHHUYECKUX
coequneHnit A. M. bytiepoBa, e€ ocHOBHbIe MoJokeHUsi. CTpyKTypHBIE (POPMYJIbI
OpraHUYecKuX BellecTB. ['omororus, nsomMmepus. XUMUYECKAs! CBSI3b B OPraHUYECKHUX
COEMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kiaccuuKalMy OpraHUYECKUX BemecTB. HomeHkiatypa
OpPraHUYeCKUX COCJUMHEHMM (cUcTemMaTHyeckas) W TpPUBUAIbHBIC HA3BaHUSA
BOXKHEUIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

IKcnepumenmanvhble Memoobl W3YYEHUS BEHIECTB U UX IPEBPAICHUIA:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepuaiaMu Ha UX OCHOBE,
MOJCJIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOACHUE U OIHCAHHE
JEMOHCTPAIIUOHHBIX OIBITOB IO MPEBPAICHUI0 OPraHUYECKUX BEIIECTB MIPHU
HarpeBaHuM (IIaBjieHUuE, OOyrIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHbBl: COCTaB W CTPOEHUE, TOMOJIOTMUECKHUUA psAn. MeraH U 3TaH —
MpOCTEHIIINE TPEACTABUTENIM aJKaHOB: (U3MYECKHE M XHUMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHUST U TOPEHUs), HAXOXKJACHUE B MPUPOJE, TMOJYUYEHUE U
IPUMEHEHHUE.

ATIKEHBI: COCTaB M CTPOEHUE, FOMOJIOTUYECKHNA DPsifA. DTHUIEH U IPOINUJIEH —
OpocTeiiine MpeACcTaBUTENN alKEHOB: (PU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCJICHHUS U
MOJIMMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawen-1,3 u wMetunOyrtagueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus mnonumepusauuun). IlomydyeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
NPOCTENUIINI MPEICTABUTEIb AIKHHOB: COCTaB, CTPOCHUE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBa (peakUMHM THUIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALHUH, TOPEHHS),
MOJIyYEHUE U IPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (U3MUYECKHE W XHMMHUYECKHE CBOMCTBa
(peakuu TaJOTeHUPOBAHUSA U HUTPOBAHUS), MOJYyYEHHE U NpPUMEHeHue. 1oryon:
cocmas, cmpoenue, usuuecKue u XumuyecKkue c80UCmaa (peakyuu 2aio2eHupo8aHus



U HUMpPOBaHus), noiyyenue u npumenerue. TOKCUHYHOCTb apeHOB. [ 'eHeTHuecKas CBsI3b
MEK]y YTI€BOJOPOJIAMHU, MPUHAIICKANTUMH K PA3TUYHBIM KIIaCCaM.

[IpuponHble MCTOYHMKH YTrIeBOAOpoAoB. IlpupoaHblii Ta3 H NOMYTHBIE
HedTanbie Ta3bl. HedTh M e€ mpoucxoxkaenue. CrocoObl mepepaboTku HeTu:
MEPErOHKa, KPEKUHI (TEPMHYECKUM, KaTaTUTUYECKUl), nuposu3. I[IpoayKTsl
nepepaboTki HePTH, UX NMPUMEHEHHE B MPOMBINIICHHOCTH W B ObITy. KameHHBIM
YIoJib U MMPOAYKTHI €r0 MepepadoTKHU.

IKcnepumenmanvhble Memoobl W3YYEHUS BEHIECTB M UX IPEBPAIlCHUIA:
O3HaKOMJIEHUE ¢ 00pa3liamMu IIacTMacc, Kay4yKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«Yromnb», MOJACIMPOBAHUE MOJIEKYJl YTJIEBOAOPOJOB H TajlOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHE STUJIEHA U H3YYEHHUE €r0 CBOWCTB.

Pacuémusie 3adauu.

Brruucienus o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA WWJIM MPOJYKTa PEaKlUh IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

KucJiopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenbHbIE OJJHOATOMHBIE CIIUPTHL. METaHOI U ATAHOJ: CTPOEHUE, (pU3ndecKkre
U XMMUYECKHE CBOMCTBA (pEaKIMU ¢ aKTUBHBIMU METaJlJIaMU, TaJOT€HOBOJAOPOIaMH,
ropeHue), npuMeHenre. BonopogHbie CBA3M MEXTy MOJIEKyJaMu cupToB. [lelicTBue
METAHOJIA ¥ 3TaHOJIa HA OPTaHN3M YEJIOBEKA.

MHOroaToOMHbIE CIUPTHI. DTUIEHTJIMKOJIb U TJIUIIEPUH: CTPOEHUE, PU3UYECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMUA METAJIaMU, Ka4eCTBEHHAS
peakusi Ha MHOTOaTOMHbIE CITUPTHI). JleficTBHE Ha opraHnu3M 4enoBeka. [[pumenenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

®deHoN: CTpOoeHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpaerunbl u kemowusi. opManbIeTul, alleTaIbIACTHA: CTPOCHHUE, (PU3nUYecKue
U XMMHUYECKHE CBOMCTBA (PEAKIMU OKHUCICHHS U BOCCTAHOBJICHMSI, Kau€CTBCHHbBIC
peakIum), IoJIydeHruEe U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieSibHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCyCHast
KHCJIOTBI: CTpOeHUE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJIacca KHUCJIOT, peakIus dTepuuKaiun), moydeHne u npuMenenue. CreapuHoBas u
OJICMHOBAsl KUCJIOTHI KaK IMPEICTABUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak
COJI BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICUCTBHE.

Cnoxublie 2¢Uphl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CI0KHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue »xupos. bruongorndeckas poss )KAPOB.

VYrneBosbl: coctaB, Kiaccudukaius yriaeBoaoB (MOHO-, AU- U TIOJIMCAXapHIbI).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
Gu3nyecKkue U XUMHUYECKHE CBOWCTBA (B3ammojciicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHa4YHBIM PacTBOpoOM okcuaa cepedpa(l), BoccranoBneHue, OpokeHue




TJIFOKO3b1 ), HAXOXK/IEHUE B TIPUPOJIE, TPUMEHEHHUE, Onosiornaeckast posib. DOTOCHUHTE3.
OpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u memnono3a Kak NpUpojHbie moiaumepbl. CTpoeHHe Kpaxmaia u
Heuosio3bl.  dDu3Mueckue W XUMUYECKHME CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAS PEaKIMsl C HOJIOM).

IKCnepumMeHmaibHole Memoodbl W3YYEHUs BEIIECTB M UX MpEeBpallcHUM:
MpOBEJICHUE, HAOIIOJICHUE W ONUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4YE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJIa
okcumoM wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIEPUHA C
ruapokcuom meau(ll)), anpnernnoB (OKUCIEHME aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) m ruapoxkcumom wmemu(ll), B3ammomelicTBHE Kpaxmajaa € HMOJIOM),
IPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuémuvie 3adauu.

Brruucienus 1o ypaBHEHHIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIECTBA WJIM MPOAYyKTa pEaKIUMUh IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A30TCoAep:Kale OPraHnvecKne CoeTuHEeHUsI.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYecKue coeauHeHus. Ousznyeckue u
XUMUYECKUE CBOWMCTBA aMMHOKHUCIOT (Ha mpuMepe TiuluHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mpUpOAHBIE BBICOKOMOJICKYJISIpHbIE coequHenus. llepBuuHas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

IKcnepumMenmanvhble  Memoobl W3YYEHUS BEIIECTB M UX NPEBPAILCHMIA:
HaOJIOJICHUE W OINUCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalus OCIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHbIE TIOHSTUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINHU, CPEAHSIS MOJEKYJsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHS.

IKchepumMenmanbhble  Memoobl W3YYEHUS BELIECTB M MUX IPEBPAILECHHIA:
O3HAaKOMJICHHE C o0paslamMu IPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanust MeXpeaAMETHBIX CBA3€H MPU U3YUCHUU OpraHndeckoi xumuu B 10
KJIACCE OCYIIECTBIIAECTCS 4Yepe3 MCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATUH, SBISIOMIUXCS CUCTEMHBIMU JISl OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OO1ue ecTecTBEHHO-HAyUHbIE TOHATHUA: SIBJICHHME, HAy4HbIN (DaKT, rumoresa,
3aKOH, TEOPHS, aHAIN3, CHHTE3, KiIacCHU(UKAIs, MEPUOJUIHOCTh, HAOIIOACHUE,
U3MEpECHHE, DKCIIEPUMEHT, MOJICTTUPOBAHHE.

Du3zuka: MaTepusi, SHEPTHS, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, JHEPTCTUIECKUT
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHO€ COCTOSHUE BEIIECTBA, (PU3UYECKHE
BEJIMYMHBI U SIUHUIIBI KX U3MEPCHHUS.

buonoeus: wnerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHWONOTMYECKH aKTHBHBIC BemecTBA (OETKU, YTICBOIBI, JKUPHI,
dbepMeHTHI).

l'eocpaghua: MuHEpanbl, TOPHbIE MOPOJbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIMBO,
pECypChl.

Texnonoeus: MAIIEBBIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MTUTAHMSI, MOIOIITHE
CpelcTBa, JIGKAPCTBEHHBbIE U KOCMETHUECKHE TIpernaparbl, MaTephalibl U3
MCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOEHUS
oOyyarmMMucCId MporpaMM CpeaHero ooOmero oOpa3oBaHus (JUYHOCTHBIM,
MeTaIpeAMETHBIM U TpeAMETHbIM). HayuHo-MeToIMuecKkoi OCHOBOM Jisl pa3paboTKu
IJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS IMPOrpaMM CpEAHEro o0Iero oOpa3oBaHMS
ABJISIETCA CUCTEMHO-1ESTEIbHOCTHBIN TTOAXO0/.

B cooTBeTCTBMM C€ CHCTEMHO-AESATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS NMpeaMeTa « XMMHUSD Ha YPOBHE CPEIHETO 00IIEro
00pa30BaHUsl BBIJICIEHBI CIAEAYIOIINE COCTABISIOLIUE:

OCO3HaHWE OOYYArOIIUMUCS POCCHICKON TPaXKTaHCKOHW WICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4Kie MOTUBALIUU K 00YUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEW W UCTOPUUYECKHUX TPAAULIMM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4YaromMxcsi PYKOBOJICTBOBATHCSA B CBOEH
NEATEIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, MPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YKUE MPaBOCO3HAHUS IKOJIOTMUYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LIEJIX U CTPOUTH KU3HEHHBIE IUIAHBI.



JIndyHOCTHBIE pE3yNbTATBl OCBOCHHS IpeaAMeTa «XHUMUsSD» JOCTHTAKOTCS B
€OMHCTBE Yy4YeOHONW W BOCIUTATEIBHOW MESITEIHbHOCTH B COOTBETCTBUH C
T'YMaHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH U
ujealiaMi POCCUICKOT0 IPaKJaHCKOr0 00IeCTBa, MPUHATHIMU B 00IIIECTBE HOPMaMU
U TOpaBUJiaMH  TIOBENICHMS, CIIOCOOCTBYIOIIMMHU  TIpolleccaM  CaMOIIO3HAHMS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU O0YUaIOIINXCS.

JIndyHOCTHBIE  pe3yNbTaTbl OCBOCHUS IpeaMera «XUMHS»  OTPAXKAKOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKON JCSATEIBHOCTU
oOyyJaronmxcsi Mo peajin3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpa:kaaHCKOTr0 BOCIMTAHMS:

OCO3HaHUsI 00YyYalOUMMHUCA CBOMX KOHCTUTYLHOHHBIX MpaB U OOS3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSIKY;

IPEACTABICHUS] O COLMAJIBHBIX HOPMAax W IPaBUJIAX MEXKINYHOCTHBIX
OTHOIIECHHUI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
IIPOEKTOB, PEUICHUU y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BBHIIIOJIHEHUH XUMHUYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
aApTyMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LEHHOCTHOI'O OTHOUICHUS K MCTOPUYECKOMY W HAYYHOMY HaCJIEIHIO
OTCYECTBECHHON XMMUM;

YBOKEHHUS K TIPOIIECCY TBOpUYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOIO
MPUMEHECHUSI XUMHUHU, OCO3HAHHMS TOrO, YTO JOCTHKEHHUS HAYKH €CTh pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUM,  KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOUCKOB,
IIOCTOSIHHOTO TPy YYEHBIX U ITPAKTUKOB;

VMHTEpPECA U MTO3HABATEIBHBIX MOTUBOB B IOJIYYEHUHU U MOCIEAYIOLIEM aHAJIN3E
nH(pOpMaIUU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOr0 NTOBEICHUS,

CIIOCOOHOCTH OIEHWBATh CUTYAIluH, CBS3aHHBIC C XMMHUYECCKUMU SIBIICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBECHHBIC
HOPMBI U LICHHOCTUY,;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE M IOCTYNKH CBOUX TOBApUIIEH C
MO3ULIHAN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBUUA JTHUX
MIOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:



MOHMMAHUA [EHHOCTEH 370poBoro U  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmIo/ileHrs TpaBuwil 0e30macHOro oOpallleHusi C BeleCTBaMH B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

[MOHUMaHUsl LEHHOCTH MpPaBWJI HHIMBHUAYaJIbHOTO U  KOJUIEKTUBHOI'O
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HaHUsl TOCIEACTBUA W HENPHUSATHS BPEIHBIX INPUBBIUEK (YNOTpeOseHus
aJIKOTO0JIs, HAPKOTUKOB, KypEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIEN0BATENBCKON
JESITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE y4aCTHE B PELICHUU MPAKTHUECKUX 3a]a4 COLUAIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHMIO MPOPECCUN pazIuyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYLY, JIFOAAM TPYAA U PE3YNbTaTaM TPYAOBOM JAEATENBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY  BBIOOpY  MHAMBHUIYQJIbHOH  TPAaeKTOPHUH
oOpaszoBaHusi, Oyayiien npodeccuu U peaausanuu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C Y4Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1I€JIECO00PA3HOr0 OTHOUIEHMSI K MPUPOJE, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MMOHUMaHUsl TJ100aJbHOTO XapakTepa »JKOJOTMYECKUX MpoOsaeM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH MCTIOIb30BAHUS JOCTHKEHUN XUMUM ISl peIICHUs
BOIIPOCOB PALMOHAIBHOTO ITPUPOAOIIOIb30BaHNS;

AKTUBHOI'O HENPUATHS NEUCTBUN, IPUHOCIIIUX BPE OKPYKAKOLIEH TPUPOIHON
cpene, yMEHHUsi NMPOTHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMUECKHE MOCIEACTBUSA
MPEANPUHUMAECMBIX JICMCTBUN U MIPEIOTBPAIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHS, SKOJIOTUYECKON KYJBTYPBI,
OMbITa JAESITEIIbHOCTU SKOJIOTMYECKOW HANPaBJIECHHOCTH, YMEHUSI PYyKOBOACTBOBATHCS
UMU B NIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMANILHOM MPAaKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMO(DhoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUS cIeM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJikd B JOPMUPOBAHUU
paloOHAIbHOIO HAyYHOTO MBIIIJICHHS], CO3JIaHUU LEJIOCTHOIO MpEeACTaBiIeHUs 00



OKPYXaKIIEM MUPE KAK O €AUHCTBE MPUPOABI U YEIIOBEKA, B TO3HAHWH MPUPOJIHBIX
3aKOHOMEPHOCTEN U PEUIEHUH MPOOJIEM COXPAHEHUS IPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0I 3HAUMMOCTH XMUMUH JIJIi COBPEMEHHOW ITUBUITU3AIINHN:
B €€ T'YMaHUCTUYECKON HAMNpaBICHHOCTH M BaXXHOW POJU B CO3/JaHUM HOBOHM 0a3bl
MaTepUAIbHOM KYJbTYPHI, PEIICHUU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DSHEPreTUYECKOM, MHUIIEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, O0SCIIEYCHUHN yCIOBUN YCIICITHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXJA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TOHUMAHHUS CYLIIHOCTH METOJIOB ITO3HAHMS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJIb30BaTh MOJTy4acMbIe
3HAHUA JJISl aHAIU3a U OOBSICHEHHUS SIBJICHUM OKPYKAIOIIEr0 MUpa U MPOUCXOASIINX B
HEM U3MEHEHMM, yMEHUs JenaTh 0OOCHOBAHHbBIC 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYESHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BaTh XUMUYECKHUE 3HAHUS JIJISl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIlUsX;

MHTEpECa K NO3HAHUIO U UCCIIE0BATEIBCKON AESTEIbHOCTH;

FOTOBHOCTH U CIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHHUIO U
caM0oO0Opa30BaHUI0, K AaKTUBHOMY I[IOJYyYEHHIO HOBBIX 3HAHMM [0 XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TpyJAa B pasziMyHBIX cepax MNpodpeccuoHaIbHOU
NEATETBbHOCTH.

METAINPEIAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS YYEOHOro mnpeamera «XUMHS» Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIE TUISL dbopmHpoBaHUS MHPOBO33pPEHNUS oOyyaroumxcs
MEXIUCHUTUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE TOHSITHS, OTpPaXaroIIHe
LEJIOCTHOCTh HAyYHOM KapTHMHbBI MHUpa M CHEUU(PHUKY METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO, SHEPIuUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAy4YHbIM (DaKkT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIEI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC yueOHbIE ACHCTBHs (IMO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,
pEryJIsTUBHBIE), OOeceunBaroiue GopMupoBanue GyHKIIMOHATHHOM TPAMOTHOCTH H
COLIMAJIbHOM KOMIETEHIIMH 00yYaroInXCs;

CIIOCOOHOCTH OOYYAIOIINXCSl UCMOJIB30BAaTh OCBOCHHBIE MEXAUCIMILTHHAPHEIC,
MUPOBO33pEHYECKIE 3HAHNS U YHUBEPCAbHBIC yueOHbIC IEHCTBHUS B O3HABATEIILHON
Y COLIMAJIbHOM MPAKTHUKE.

MertanpeameTHble  pe3yJbTaThl  OTPAXarOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMHU.



OBJiaieHNe YHUBEPCATbHBIMHI Y4eOHBIMY MO3HABATEIbLHBIMH IEHCTBUAMU:

1) 6a30Bble JIOrHYecKHe AeHCTBHUSA:

CaMOCTOSITENIbHO (hOPMYIMPOBATh U aKTyaJU3UPOBATh MPoOJIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNsaTh UEIU JEATCIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABIICHHBIMHU LIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEPHbIC NPU3HAKU MOHITHA W YCTAaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJI1 OOBSACHEHUS OTICIBHBIX (DAKTOB M
SIBJICHUIM;

BBIOMPATh OCHOBAHUS W KPUTCPUH JIJIS1 KJIACCU(DUKAITNY BEIIECTB U XUMUUYECKHIX
peakuuii;

yCTAHABIMBATh  MPUUYMHHO-CICJACTBEHHBIC CBSI3M  MEXKIYy  H3y4YacMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXKJEHUsS (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIHMPOBATH BHIBOJBI M 3aKIFOUCHUS,

NPUMEHATh B TPOIECCE MO3HAHUS, UCIOJIb3YEMbIE B XHMHUHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMUUecKas (opmyJia, ypaBHCHUE XUMUUECKON peaKiuu —
NPy pELICHUH Y4YEeOHBIX IMO3HABATENIbHBIX M NPAKTUYECKUX 3aj]ay, MPUMEHSITh
Ha3BaHHBIE MOJICJIbHBIC TPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHMN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKUX
pEeaKLHnii;

dbopMyIIMpOBaTh IIETU U 3aJ1a4d MCCIICAOBAHHUS, UCIIOJIH30BaTh ITOCTABIICHHBIC U
CaMOCTOSTEIIbHO C(HOPMYIHMPOBAHHBIC BOMPOCHI B KAU€CTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX
CYKIICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSITEJIBHOTO  IUJIAHUPOBAHMUS W IPOBEICHUS
VYCHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOMATh 33 XOJOM
poIiecca, CaMOCTOATEILHO MPOTHO3UPOBATh €ro pe3yibrar, ¢(opMyJIUpPOBATH
0000I1IeHNsT U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBaHMUS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOJIeIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  WCCIIENOBATEILCKOW M TPOEKTHOU
NESTETLHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOUCKY
METOZIOB pEIIeHUs TMPAKTUUYECKUX 3ajlad, MPUMEHEHUIO Pa3IUYHBIX METO/OB
MTO3HAHUS.

3) paGora c nnpopmanueii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OpMaLIUU (HAyYHO-TIOMYJIIpHAst
JUTEepaTypa XUMUYECKOTO COAEepk aHUsI, CIIPpaBOYHBIE TOCOOus, pecypcsl HTepHeTa),
aHAJIM3UPOBATh MHPOPMAIUIO Pa3IMUHBIX BUJOB U (POPM IIPENCTABICHUS, KPUTUUECKU
OLIEHUBATH €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyIupOBaTh 3ampochl U NPUMEHATH Pa3IHYHbIe METOABl MpPH TOUCKE U
orOope wuHpOpManWK, HEOOXOAMMOW JUIA  BBIIIOJIHEHUS  y4eOHBIX  3ajad
OIPELIECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAJIBHYIO (pOpMy IpecTaBieHus nHpopManuu
(cxeMbl, TpaduKH, JUarpaMmbl, TaOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CPEACTBA MPH padbOTE C XUMUYECKOU
UHpOpMaIueil: MPUMEHSATh MEKITPEIMETHBIE ((PU3NUECKUE U MaTEMAaTHUECKUE) 3HAKU
U CUMBOJIBL, (POpMYJIbI, a0OpEeBUATYpPbI, HOMEHKIATYPY;

WCIIONIb30BaTh W MpeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBUAIMM:

3aJlaBaTh BONPOCHI MO CYIIECTBY OOCYKJAa€MOW TE€Mbl B XOJ€ AHaliora W/WiH
JMCKYCCHUH, BBICKA3bIBaTh UJIEH, POPMYITUPOBATH CBOM MPEATIOKEHUSI OTHOCHUTEIHHO
BBITIOJTHEHUSI IPETIOKEHHOM 3a/1a4;

BBICTYINIaTh C TMIpe3eHTAIMel pe3yJbTaTOB IMO3HABATEIBHON EATEIHHOCTH,
HOJyYEHHBIX CaMOCTOSTEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU MPU BBITOJIHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTa, MPAaKTHUYECKOHl pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alii yaeOHOro mpoeKkTa U (OpMYyIUPOBATh BBIBOJIBI TIO
pe3ysbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MYyTEM COTIACOBAHUSA TO3MUIMA B XOE
00CyXIeHUsI 1 OOMEHAa MHEHHUSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eICTBHSAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaThb M OCYUIECTBJIATH CBOIO ITO3HABATEJIbHYIO
JeSTeNbHOCTh, oOmpenensss e€ Lend H 3aJadd, KOHTPOJIMPOBATb U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alrOpuTM JACUCTBUH  MpHU
BBIMOJTHEHUH y4Ye€OHBIX M  HCCIENOBAaTENIbCKMX 3ajad, BbIOMpaTh HauOolee
3¢ (deKTUBHBIN CTIOCO0 MX PELICHHS ¢ yUETOM MOJTyUYEHHUsI HOBBIX 3HAHUN O BELIECTBAaX
U XUMUYECKUX PEAKITUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIILHOCTH Ha OCHOBE CaMOaHalnu3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC



[IpeameTHbIE pE3yNbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD) OTPaKaroT:

c(OPMHUPOBAHHOCTh  TIPEACTABICHUM O  XHMHUYECKOW  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUY SIBJIICHUI IPUPOBIL, B
GOpMHUpPOBAHMK MBIIUICHUS U KYJbTYpPhl JIMYHOCTH, €& (PYHKIIMOHAIBHON
I'PAaMOTHOCTH, HEOOXOAUMOW JUIsl pElIeHUs] MPAaKTHYECKUX 3alad M SKOJOTHYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CpeneE;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAaHHW,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAral0IIKe MOHATUS (XUMUYECKUHN JJIEMEHT, aTOM, JIEKTpPOHHAsi 000JI04YKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, XUMHYECKAsl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJb, MOJIApHAs Macca,
MOJIApDHBIA  O00BEM, YTJIEPOAHBIN CKeneT, (YyHKUMOHANbHAS TPYIIa, paguKal,
MU30MEPHs], U30MEPBI, TOMOJIOTHYECKHUI PsiF, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOI U
a30TCoJEpXKalllke COCIMHEHMs, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHbIE  COE€IUHEHMs); TEOPUM M 3aKOHBl (TE€Opus CTPOCHUs
opranuueckux BemiecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeXkKalMe B OCHOBE MTOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH,
(pakTOJIOTUYECKUE CBENEHUS O CBOMICTBAX, COCTaBe, IOJYYEHHU M OE30MacHOM
MCIIOJIb30BAaHUM BaKHEUIIUX OPraHWYeCKHX BELIECTB B OBITY M MPAKTHYECKOM
NEeATENbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUHN BBIABIATh XapaKTepHbIE IPU3HAKU TOHSITHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJb30BATh COOTBETCTBYIOIIME IOHATHUS TPH
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(OPMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XHMHYECKYI0 CHUMBOJIMKY ISt
COCTaBJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpal€HHON) popmy
OpraHUYECKUX BEIIECTB U YPAaBHEHHI XUMUUYECKUX PEAKIMI, U3rOTABIMBATH MOJEIH
MOJIEKYJ OpraHMYECKUX BEIIECTB MJI WIUIIOCTPALMM MX XUMHUYECKOTro U
IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HW3YUYEHHBIX
OpraHUYECKHUX BEIIECTB [0 UX COCTABY M CTPOCHMIO K ONPEACIEHHOMY KiIacCy/TpyIie
COCIMHEHH  (YIJIeBOAOPOIBI, KHUCJIOPOJX M  a30TCOAEpP)KAIME COEIUHEHHS,
BBICOKOMOJIEKYJIIPHBIE COEAWMHEHHUs), JaBaThb MM Ha3BaHUS MO CUCTEMATHYECKOMN
nomenknarype (IUPAC), a Taixke NMPUBOIUTH TpUBHAJbHBIE HA3BaHUS OTIEIbHBIX
OpraHUYECKUX BEIIECTB (ITHIICH, NMPOIUJIECH, alleTUJIEH, dTUIICHTJIMKOIb, TIUIEPUH,
denon, Qopmanpieru, aueragblerujl, MypaBbHUHAs KUCJIOTA, YKCYCHas KHCIOTA,
OJICMHOBas KHWCJIOTA, CTEApUHOBAs KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmad,
LIEJIJTI0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHJIbl XHMHYECKOW CBSI3U B
OpPraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



cOPMUPOBAHHOCTh YMEHHUS TNPUMEHATh TMOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BeuiectB A. M. bytiepoBa /st 0OBbsICHEHHS 3aBUCHMOCTU CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U
XUMUYECKME  CBOMCTBA  THUIIMYHBIX  MPEACTABUTENEH  Pa3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTuiIeH, OyTraaueH-1,3,
MeTunOyTaaueH-1,3, 6eH30J, METaHOJI, 3TaHOJI, STUJICHTIUKONIb, TIUIEPUH, (EHO,
aneTanbAeTu]l, MypaBbUHas M YKCYCHAasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, LEeJUII0I03a,
AMUHOYKCYCHasi KHCJIOTa), WTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEX]y HUMHU
YPAaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKHMX pEaKIUl C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOJHBIN Ta3, YTOjb), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IpUMEHEHHUE MPOAYKTOB IepepadoTKy;

c()OPMUPOBAHHOCTh YMEHHWI MPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA WM MPOAYKTa
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOJAYKTOB PEAKIIHHN );

c(hOpMHUPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIaxX
Hay4YHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH MIPU U3YUEHUHU BEIIECTB U XUMHUUECKUX
ABJICHUN (HaOJItOIEeHHE, U3MEPEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHBIC XUMHUYECKUE 3HAHUS ISl IPUHSTHUS PEIICHU B KOHKPETHBIX YKM3HEHHBIX
CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBWIa MOJb30BAHUS XUMHUYECKOU
MOCy/ZI0OM U J1TabOpaTOpHbIM O0OpPYJIOBaHMEM, a TakKe NpaBuja oOOpalieHus c
BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSMHU TO BBITIOJHEHUIO JAaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMUYECKUN
AKCIEPUMEHT (TIPEBPAILECHUS OPraHUYECKUX BEUIECTB NMPHU HArpeBaHUU, MOJYyUYECHUE
ATUJIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPTaHMYECKUX BEIECTB,
JeHaTypalys O€JIKOB IPHU HArpPEeBaHHH, I[BETHBIE PEaKIIUU OCIIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU 0€30MacHOCTH MPHU OOPAICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM, TPENICTABIATh PE3yJIbTaThl XUMUYECKOIO JKCIIEPUMEHTa B QopMme
3aMKUCH yPaBHEHHUI COOTBETCTBYIOIIMX PEAKIMI U (POPMYIMPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uH(pOpMaLIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
uHpopmaiuu, IHTepHeT U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHUU cobJro1aTh npaBuia JKOJIOTUYECKHU
11€J1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU ACSITEIbHOCTH B LEISIX COXPAHEHUS



CBOETO 3JIOPOBbS M OKpYXKAarolled NPUPOJHONW Cpeabl, OCO3HABaTh OMACHOCTh
BO3JICHCTBHS Ha )KUBBIC OPTAaHU3MBI OMTPENCTIEHHBIX OPraHUYECKUX BEIECTB, TOHUMAs
cmbpic mokazatenss [IJIK, mosicHATh Ha mnpuMepax CrHnocoObl YMEHBIIECHUS U
peIOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YeJIOBEKa;

UTsT OOYYarOIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMCHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHHS BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUTSI CIIETIBIX U CJIA00BUISAIIUX 00YUAIOIIMXCS: YMEHUE UCTIONB30BATh PElbehHO-
TOYEUYHYIO cucTeMy o0o3HaueHu JI. bpaiins s 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 6
M. bytieposa
Wroro mo pazneny 6
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YTI€BOAOPOABI — AJIKAHBI 4
99 HenpenenbHbie yraeBOIOPOIbI: ATKEHBI, 12 1
' aJIKaJIUECHBI, AJIKUHBI
2.3 ApoMaTn4ecKkue yrieBo1oposl 4
94 [TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB U 5 1
' uXx nepepadoTka
Hroro no pazneny 26
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHU st
3.1 Crupter. @enon 6
Anbnernnsl. KapOOHOBEBIE KUCIIOTEL.
3.2 P 14 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 1




Hroro no pazneny

26

Pa3znea 4. A3oTcoaepxaiiue oOpraHnyecKkue coeIuHeHus

4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 6
Uroro mo pazneny 6
Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVJIACC
N KoanuyecTBO 4acos DJIeKTPOHHbBIE
0
Tema ypoka Hara uudposbie
n/n Bcero Kontpoasnbie | IlpakTnyeckue
U3ydeHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpenmeT oprannyueckoil XuMuH, eé
1 P P . 2 09.2024
BO3HUKHOBCHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoCHHS OPraHUIECKUX
2 coequHenuit A. M. bytieposa, eé 2 .09.2024
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccupuKauu
opraHuyeckux Berrects. HomeHkmnarypa
3 P P 2 09.2024
(cucreMaTuveckas) U TpPUBHAIBHBIE
HAa3BaHMsSI OPTaHUYECKHUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHE
4 ' 11 CTPOSIHC, 2 09.2024
TOMOJIOTHYECKUUN PsijT
MetaH ¥ 3TaH — IPOCTEUIIIIE
5 P 2 09.2024
MIPEJICTAaBUTEIH aJTKAaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 2 .10.2024
OTWIEH U IPOMMWIEH — IIPOCTEUIINE
7 P p 2 10.2024
MIPEICTAaBUTENH aJTKEHOB
IIpakTrueckas padora Ne 1. «ITomyuenue
8 P P clony 2 1 110.2024
STWJICHA ¥ H3yUEHHUE €T0 CBOHCTRY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. [Tonyuenue 2 11.2024

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUN PSII.

10 . 11.2024
ATETHIICH — TIPOCTEHIINI
MIPEJICTAaBUTEb aJIKHHOB
BrlunciieHus o ypaBHEHUIO

11 Ao P 11.2024
XUMHYECKON peaKIuu
Apensl: 0eH3011 1 TOIIY0dI. TOKCHYHOCTE

12 P 4 12.2024
apeHoB
I'enernueckas CBsI3b yIiIE€BOIOPOIOB,

13 YIIEBOAOPOR 12.2024
MPUHAICKAITUX K Pa3IMYHbIM KJ1accaM
[TpupogHbIC KICTOYHUKH YTIICBOI0POIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC 12.2024
ra3bl, HeTh ¥ MIPOAYKTHI €€ mepepaboTKu
[TpupogHbIC HCTOYHUKH YIIICBOIOPOIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE 12.2024
ra3bl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
KonTponsHasg paboTa mo paszei

16 P P PaSHENY 01.2025
«YTIIEBOAOPOIBD)
IIpenenbHBIE OMHOATOMHBIE CITUPTHI:

17 pel g P 01.2025
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b
MHOroaToMHBIE CIIUPTHI: STHICHIIIUKOIb

18 P 01.2025
Y TJIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

19 (bu3MIeCcCKre U XUMUYECKHNE CBONCTBA, .02.2025
IPUMEHCHHE
Anpnernnel: GopMalbaeruI U

20 ACTHBL: GOPMATLACTHA 02.2025

areTaabpJaeTHI. ANeTOH




21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHast

.02.2025

22

[TpakTuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

.03.2025

23

CTeapHHOBaHIlOHCHHOB&HKHCHOTH,K&K

MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHMCIIOT. Mblj1a Kak COJIM BBICIINX
KapOOHOBBIX KUCJIOT, X MOIOILIEE
JICUCTBUE

.03.2025

24

CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['uaponns
CIIOKHBIX 3(upoB. XKupsl: TuapOIIN3,
pUMEHEeHHe, OMOJIOTHYECKas pOJb
KHUPOB

.04.2025

25

VYTieBoibl: CoCcTaB, KiIacCU(pUKAIHS.
Baxneiimme npeactaBuTeNu: TIOK03a,
¢bpykTo3a, caxaposa. Kpaxman u
LIEJUTF0JI03a KaK IPUPOJIHBIE MOJIUMEPHI

.04.2025

26

Kontponbnas padota mo pazaeny
«Kucnopoaconeprkariye opraHnaeckue
COCAUHCHUA»

.04.2025

27

AMUHBI: METHJIAMUH U aHWJIMH.
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCAMHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuasr.
benku xak npupoaHsie
BBICOKOMOJICKYJIIPHBIE COSTUHEHUS

.04.2025




OCHOBHBIE TTOHSITUS XUMHHU

28 . 2 .05.2025
BBICOKOMOJIEKYJIAPHBIX COCTUHEHUH
OCHOBHBIE METO/IbI CHHTE3a

29 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 2 .05.2025
[Inactmaccel, Kay4yKkH, BOJJOKHA

30 Pemenue 3anau 2

31 Hrorosoe noBropeHue 8

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




JUCT PUKCUPOBAHUS N3MEHEHUM U JOMTOJHEHU B PABOYEN TPOT'PAMME

Hara
BHECCHHUS
H3MEHEHUH,
JIOTIOJITHEHU I

Coneprkanue

CornacoBanue ¢
3aMeCTUTENIeM JUPEKTOpa
(moamuck, pacmugpoBKa

TIOJIITMCH, J1aTa)

IMonamuce
JINIIA,
BHECILIETO
3aIlMCh




JIMCT COI'JTACOBAHUA

COI'NTACOBAHO COI'NTACOBAHO

HpOTOKOH 3acCJaHusI MECTOOANUYCCKOT'O 3aMecTUTENb JIUPEKTOpA IO VBP
coseta MBOYVY «IlIkona Ne 61»
n.0. ®.

oT 2024 roga Ne
10.B.BopoOreBa 2024 ropa




