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HHOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XWMHHM Ha YPOBHE CpeaHEro o0mero oOpa3oBaHusl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumny,
TpeOOBaHUHN K pe3yJabTaTaM OCBOEHHUS (eaepaabHONH 00pa30BaTEIBHONW MPOTPAMMBI CPEIHETO OOIIero
obpazoBanus (POII COO), mpencraBieHHbix B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Konnenmuu mpenomaBaHus ydeOHOTO TmpeaMeTa «XHMHSA» B
oOpa3zoBaTenbHBIX Opranuzanusx Poccuiickoii ®Penepanuu, peaqnu3yOmUX OCHOBHbIE 00pa3oBaTeIbHbIC
[IpOrpaMMbl, U OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3Butus BocnuTanusi B Poccuiickoin @enepaunu Ha
nepuof 110 2025 rona» (Pacnopsxenue Ilpasurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K OIpeIeleHHI0 OOIIell cTpaTeruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHUsI 00yJarOIUXCsA CpeACTBaMU yueOHoro npeamera «Xumus» i 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KoOHIeNTyaiabHble monoxkeHuss dOIoC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIeNiei, COAep)KaHMs, pe3yabTaToB OOy4deHHs U TPeOOBaHUH K YPOBHIO
MIOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHUE, MOJIy4aeMO€ BBIMTYCKHUKAMHU 00Ie00pa30BaTeIbHON OpraHu3aluy,
SIBJIIETCS. HEOTHEMJIEMOM 4acThi0 UX 00pazoBaHHOCTU. OHO CIYXHUT 3aBEpPUIAIOIIMM ATAIOM peaIn3aliu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEW, INPUCYILUX ILIEJIOCTHON CHCTEME
XUMHUYECKOro 00pa3oBaHus. DTHU ILIEHHOCTH KAacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUA
MHPOBO33pEHUS U OOLIEH KyJIbTyphl YEIOBEKA, a TaKXKE 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3I0pPOBbI0 M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOydYarOIIMXCS Ha
YpOBHE CpeIHEro oouiero odpa3oBaHUsl CpEICTBaMU yuyeOHOro mnpeaMera «XUMHUs», COAEpKaHUE U
MIOCTPOCHHE KOTOPOTO OINpEAeNeHbl B MPOTrpaMMe MO0 XMMHU C Y4ETOM CHeUu(PUKU HAYKH XUMUH, €€
3HAYEHUS B IO3HAHUU MPUPOJBI U B MAaTEPUAIbHOM KU3HU OOIIECTBA, a TAKXKe C yUYETOM OOIIUX LeNel U
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeTHEro oOiero odopazoBaHUs B
Poccuiickoit @enepanuu.

XuUMHUSL KaK 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HrpaeT O0co0yl poJib B COBPEMEHHOM
UMBUIM3ALMU, B CO3JaHMM HOBOM 0a3pl MarepuaJbHOM KyinbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMUpOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBIIUICHHS, B CO3/aHHUE IEIOCTHOTO MpPEACTaBICHHUS 00
OKpY’KaroleM MHUpe Kak O €JUHCTBE IMPUPOIBI M YelIOBeKa, KOTOpoe (OPMHUPYETCs B XUMUHU HAa OCHOBE
MMOHMMAaHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIETO MUPA, OCO3HAHHS B3aUMOCBS3H MEXIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aMMOAEUCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMHU, XUMHs CTaJla HEOThEMJIEMON 4aCThIO
MHUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO TPyJAa M KU3HU Ka)XJ0ro 4yjeHa oOuiecTa.
CoBpeMeHHasi XMMHs KaKk HayKa CO3HMJATelIbHAas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBiieHa Ha
pelieHre ro0albHbIX MPOOJIeM yCTOHYMBOIO pPa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUUYECKOM,
MUIIEBOM, HIKOJIOTHUECKOH Oe30MaCHOCTH U OXPaHbl 37J0POBBSI.

B cootBercTBHM ¢ OOLIMMH LENIMU U MPUHLIMIIAMU CPEIHEro oOLiero oOpa3oBaHUsl COAEepKaHHE
npeamera «Xumus» (10—11 kmaaccel, 6a30Bbli ypOBEHb N3yU€HHs) OPUEHTHPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarouIuxcsi, HEOOXOAUMYIO UM ISl BRIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOUEHHS B >KU3Hb COLIMYMa, MPOJOJDKEHHMS 0Opa3oBaHUs B pa3IMYHBIX
o0yacTax, He CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMy TpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMH U
«O0m1ast u HeopraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOil HAyKH: CUCTeMa 3HAHUH 110 HEOPraHMYECKOW XUMHHU (C BKJIIOUCHHEM 3HAHHUH U3 00IIed XUMHUN)
U OpraHu4eckol xuMuH. QPOpMHpPOBAHME JAHHOW CHUCTEMBI 3HAHUU MpPHU U3YYEHHHM IpeaMeTa
o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB U TEOPUN XMMUH.

CtpykTypa comepxanus KypcoB — «Opranudeckasi XuMus» U «OO0I1asi 1 HeopraHu4deckasi XUMUS
copMHpoBaHa B IporpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOr0 MOJXOAa K HM3YyYEHHIO Y4eOHOTro
Matepuaga U OOYyCIIOBJI€HAa MCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHMEM 3HAHUM Ha ONpelenEHHbIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYECKOM XMMHUH BEILECTBA PACCMATPUBAIOTCS HAa YpPOBHE
KJIACCUYECKON TEOPUU CTPOEHHSI OPTaHUYECKUX COEIMHEHHUH, a TaKKe Ha YpPOBHE CTEPEOXUMHUUYECKUX U
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ANIEKTPOHHBIX TPEJCTaBICHUNH O CTpoeHHH BemiecTB. CBeneHHs 00 H3ydaeMbIX B Kypce BellecTBax
Jal0TCSA B Pa3BUTHU — OT YIJICBOJOPOJOB O CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX cOelMHEHMH. B kypce
OpraHMYEeCKOM XHWMHHU TOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro
00pa3oBaHMs TEpBOHAYAIIbHBIC MPEJCTABICHNUA O XMMUYECKOH CBSI3U, KIACCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[To HOBBIM yTIIOM 3peHHsI B IpeaMeTe «XUMHsD» 0a30BOr0 YPOBHS pacCMaTPUBACTCS M3yUCHHBIN
Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs TEOPETHUECKUM MaTepHual U (PaKTOJIOTHYECKHE CBEJICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HEOpraHW4ecKas XUMHUS»
oOyyaroluMcsi TPEJOCTaBISAETCS BO3MOKHOCTH OCO3HATh 3HAYEHHME MEPHOJUYECKOr0 3aKOHAa C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TO3MLUH, TIIy0Ke MOHATh HCTOPUYECKOE H3MEHEHHE
(yHKIHIA 3TOTO 3aKOHA — OT 0000IAOIICH 10 OOBICHSIOIICH M MPOTHO3UPYIOIIESH.

Envnas cucrema 3HaHUMKA O BaXKHEWIIMX BEMIECTBAX, HMX COCTABE, CTPOEHUH, CBOMCTBAX H
MIPUMEHEHUH, A TAKXKE O XUMHUYECKHUX pPEaKUMSIX, UX CYIIHOCTM M 3aKOHOMEPHOCTSAX IPOTEKaHUs
nomnounHsierca B Kypcax 10 u 11 kiaccoB ayieMeHTaMu cofiepKaHUsl, UMEIOLUMMHU KYJIbTYpPOJIOTHYECKUN U
MPUKJIAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBSI3U XUMHH C APYTUMHU
HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOM M IPAKTHUYECKOW JEITECIBHOCTU YEJIOBEKA,
CHOCOOCTBYIOT BOCIHUTAHUIO YBaKEHHUS K IPOIECCY TBOpPYECTBA B 00JaCTH TEOPUU U TNMPAKTUYECKUX
MIPUJIOKEHUH XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh WH(POPMALMUIO M TPUMEHSTH €€ st
MONOJIHEHUSI 3HAHUM, PEICHUSI UHTEIUIEKTYaJIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LIEJIOM COJEepKaHUue Y4eOHOro mnpeamera «XHUMHs» JIaHHOTO YPOBHS H3YYEHHS OpPHUEHTUPOBAHO Ha
dbopMupoBaHHue y 00YyYaroOUIMXCS MHUPOBO33PEHYECKOW OCHOBBI AJIi MOHUMAaHUS (PUIOCODCKUX HUACH,
TaKMX KaK: MaTepuajbHOE E€JUHCTBO HEOPraHMYECKOIO0 WU OPraHM4ecKOro Mupa, OOYCIIOBICHHOCTh
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHUEM, [I03HABAEMOCTh IPUPOJIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUNI MEXITYy HOBBIMH (PAKTaMU M TEOPETUYECKMMHU TPEANOCHUIKAMH, OCO3HAHUE
pONIM XMMHHU B PELICHUH SKOJOTHMYECKHX MpoOJeM, a Takxke MpobdiieM cOepekeHus IHEPreTHUECKUX
PECYPCOB, CBIPbs, CO3/1aHUsI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, PA3BUTUS U COLMAIM3AIMH OOYYAIOIIUXCS MPUHATHIC
[IpOrpaMMOil MO XMMHMM TOAXOAbl K ONPEICIICHUIO COJEp’KaHUS U TMOCTPOEHUs IpeaMera
npeaycMaTpuBaoT (GpopMHpOBaHNE YHUBEPCAIBHBIX YUeOHBIX JEHCTBUH, UMEIOIIMX 0a30BO€ 3HAYCHHE
JUIS pa3jIMyYHbIX BUOB JESATENHOCTH: pEIIeHUs Mpo0biieM, MOKCKa, aHaln3a U o0paboTKM MH(pOpMAIIHH,
HEOOXOAMMBIX JUIsI TMPHUOOPETEHUs OIbITa TNPAKTUUYECKOM M HUCCIeI0BaTeIbCKONW JEATeNbHOCTH,
3aHMMAIOILEeN BaKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke mpenogaBaHus XMMHU Kak Ha ypOBHE OCHOBHOIO oOlIero oOpa3oBaHHus, TaKk M Ha
YpOBHE CpeAHero oOuiero odpazoBaHusi, NMPU ONPECICHUU COAEPKATEIbHON XapaKTepUCTUKHU LeeH
U3Y4YEHHs] TpEAMETa HANpaBICHUEM IIEPBOCTENIEHHOM 3HAYMMOCTH TPAJULMOHHO MPHU3HAETCA
(hopMHpOBaHHE OCHOB XMMHUYECKOW HAayKH KaK O0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUECKOMN
JEATEIBHOCTH 4EJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJIbTYypbl. C METOIUYECKOW TOUKH
3peHus TaKOM MOAX0J1 K ONPEIENICHHUIO Lee N3YUeHUsI IPEAMETa SBJISETCS BIOJIHE ONPaBAaHHbBIM.

CornacHo JaHHOW TOYKE 3pPEHHs TJIaBHBIMHU IIENIIMU W3YYEHHUs MpeaMeTra «XuUMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

e (opMHUpPOBaHME CUCTEMbl XMMHYECKHUX 3HAHMH Kak BaKHEWIIEHW COCTaBIAIOIIEH €CTeCTBEHHO-
HAayYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JeXaT KIIOUYEBbIE MOHATHS, (pyHIaMEeHTaJIbHBIC
3aKOHBI M TEOPUU XMMUH, OCBOEHUE SI3bIKA HAYKH, YCBOEHUE U IOHUMAHUE CYIIIHOCTH JOCTYITHBIX
000011IeHUII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIGHHWE C HCTOpUEHl WX pa3BUTHS U
CTaHOBJICHUS;

e (opMHUpOBaHME U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHUYECKUX pEeaKIMi, HEOOXOIUMBIX aJisi NMPUOOpETeHHs] YMEHUN OpPHUEHTUPOBATHCS B MHpE
BEUIECTB M XMMHMUECKHUX SIBJICHHH, MMEIOIIUX MECTO B IPHUPOJAE, B IPAKTUYECKOH U
MMOBCEIHEBHOMN JKU3HH;

® Dpa3BUTHE YMEHUH U CHOCOOOB JAEATENBHOCTH, CBSA3aHHBIX C HAOIIOJAEHUEM M OOBSICHEHHEM
XMMHUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM ITPaBUi 0€30MacHOro 00PAaIeHHUs C BEI[ECTBAMHU.



Hapsny c ostum, conepkaTenbHas XapaKTEepUCTHKa Lelned W 3a7ad H3ydeHHUs IpeaMeTa B
nporpaMMe MO0 XUMHHM YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH IPUOPUTETAMH B
cucteMe cpeaHero obmiero ooOpazoBaHus. CerogHs B MPENOJaBaHUM XUMHU B OOJBIICH CTENeHU
OoTHAaéTCsl TPEANOYTCHHE MPAKTUUECKOM KOMIIOHEHTE COAEp)KaHUs OOYy4eHHUs, OpUEHTHPOBAHHOW Ha
MIOJIFOTOBKY BBIIYCKHUKA 00Ie00pa30BaTebHOW OpraHu3aluy, BIAJCIOIIEro He HaOOpOM 3HAHUH, a
(YHKIMOHATBHONH TPAaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHSMH aKTHBHOTO TMOJYYEHUs 3HAHUH H
IIPUMEHEHMS UX B PEaNbHOM KU3HU JUIsl PELICHUs] IPAKTUYECKHX 3a/1a4.

B cBsi3u ¢ 9TUM NIpH U3Y4EHUH NpeaMeTa « XUMUsD) JOMUHHUPYIOIee 3HAYCHHE TPUOOPETAIOT TaKue
LeJIN M 33]1a4H, KaK:

ajanTanus oOy4aloIuXcs K YCIOBUSM JTUHAMUYHO pa3BHUBAIOLIETOcs MHpa, (popMupoBaHue
UHTEJUIEKTYaJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITETbHOMY IPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAIHUSIX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOy4YaIOUIMXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIWI), MMEIOIIUX
YHHUBEPCAJIbHOE 3HAU€HHE AJI Pa3IMUYHbIX BUJOB JAEATEIBHOCTU: PEIIEHUs Mpo0biieM, IOUCKA, aHAINU3a U
00paboTku MH(POPMALIMH, HEOOXOAUMBIX ISl TPHOOPETEHUS OMbITAa ACATEIBHOCTH, KOTOpAsk 3aHMMAET
BaXHOE MECTO B IO3HAHMU XUMMHM, a TAKKE JUIS OLIEHKH C HNO3MLMH SKOJIOIMYEecKOM 0e30MacHOCTH
XapakTepa BIMSHUS BELIECTB U XUMUYECKUX MTPOLIECCOB Ha OPTaHU3M YEJIOBEKa U MIPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIBFHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00yYaroImuxcs: ClIOCOOHOCTH CAMOCTOSITENILHO MPHOOpETaTh HOBbIE 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSAMH, UCTIOIBH30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKA
U aHaju3a yueOHOH U Hay4HO-TIONYJISIpHOW HH(POPMALIMK XUMUYECKOTO COJIepKaHMS;

dbopMHupoBaHHE W PpaA3BUTHE Y OOYYAIOIIUXCA ACCOIUATHBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HaOJII0AAaTeNbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIMMBbI, B YACTHOCTH, MPHU
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE y OOydaromuxcs yOeKIEHHOCTH B I'yMAaHHUCTUYECKON HANpaBIEHHOCTH XUMHH, €€
BaXHOH POJIM B PEHICHUH TIO0ANBHBIX MPOOJIEM palMOHAIBFHOTO MPHPOIONIONB30BAHMS, MOTIOTHEHUS
HHEPreTUYECKUX PECYpCOB M COXPAaHEHHs IPHUPOJHOIO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTHU
Oepe’KHOTO OTHOIICHHS K MPUPOAE M CBOEMY 3/I0POBBIO, & TAK)KE MPHUOOPETEHHUS OIBITA HCIIOIB30BAHHS
IIOJyYEHHBIX 3HAHUM A1 NPUHATHS TPAMOTHBIX PEUIEHUH B CHUTYalUsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHHSIMU.

B y4yeOHOM miaHe cpeaHero obimiero obpa3oBaHusi y4eOHbBIN Mpeamer «XHUMHUs», U3ydaeMbli Ha
0a30BOM ypOBHE, ABJII€TCS 003aTEIbHBIM YU€OHBIM ITPEIMETOM.

OO1m1ee 4uciIO 4acoB, OTBEAEHHBIX Ul M3Y4YE€HHUS XMMMH, Ha 0a30BOM ypOBHE CpeIHEro oOIIero
oOpazoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[IpenMer opraHndyeckod XMMHH: €€ BOSHMKHOBEHME, PAa3BUTHE U 3HAUEHUE B IIOJIyYEHUU HOBBIX
BEIIECTB U MaTepuaaoB. Teopus CTpOeHUs] OpraHMYecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE
nonoxeHus. CTpyKTypHbIe (OPMYJIbBI OPraHMYECKHUX BeIIeCTB. ['oMonorus, u3omepus. XUMHUECKas
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o KiIaccCUpUKAUK OpraHMYECKUX BemiecTB. HoMeHkIaTypa OpraHu4ecKux
COoeMHEHUIl (cucremaTHyeckas) M TPUBHAJIbHBbIC HA3BaHUs BaKHEHIIMX IpeICTaBUTENECH KJIacCoB
OpPraHMYECKUX BEILECTB.

DKclepUMEHTAIIbHbIE METO/Ibl N3YUEHHS BELECTB U UX IPEBPAILECHHUN: 03HAKOMJIEHHE ¢ 00pa3LaMu
OpPraHMYECKHUX BELIECTB W MaTepuaJlaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHU4YeCKHX
BEIIECTB, HAOJIIOJCHUE U OINMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEILIECTB MPU HArpeBaHUU (IIaBJIeHUE, OOYTIIMBaAaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTAaB U CTPOEHHUE, TOMOJIOTMYECKUH psAl. MeTaH U 3TaH — IPOCTEHIINE IPEICTaBUTEIN
aJIKAaHOB: (pU3MUECKHMEe M XUMHMYECKHE CBOWMCTBA (pEeakLUU 3aMELIeHHs M TOpEHUus), HaXOXKICHUE B
MIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psA. OTUICH MU NPONWIEH — IpOoCTeHIune
NPEJCTaBUTEI  AIKCHOB: (U3MYECKHMEe W XHMHUYECKHE CBOWCTBA (pEaklWH THAPHPOBAHUS,
raJJOreHUPOBAHUS, TUAPATALIUH, OKUCIECHHS U TIOJIMMEpU3alluN ), OJydeHHEe U IPUMEHEHHE.

Anxanuensl: OyragueHn-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peaxuus nosmmepuzanun). IlonydyeHne CHHTETHUECKOTO KayuyyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, I'OMOJIOTMUYECKUH psiA. ALETUIEH — MNpPOCTEUIIUi
IIPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHEe U XHMHUYECKHE CBOMcTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HUE U TIPUMEHEHUE.

Apenbl. benzonm: coctaB, cTpoeHHe, (HU3MUECKME W XHMHYECKHE CBOICTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHU), MOIYYEHHUE U IPUMEHEHUE. 10ay01: cocmas, cmpoenue, usuieckue u
Xumuueckue CceouUcmea (peakyuu 2ano2eHupos8anus U HUMPOBAHUS), NOJYYeHUue U npUMeHeHUe.
TokcuuHOCTh apeHoB. ['eHeTnyeckas CBsI3b MEXKIY YIVIEBOAOPOJIAMH, IPUHAJIEKAIIUMH K Pa3InYHbIM
KJIaccaM.

[IpupoaHble UCTOYHUKH YriieBoAOpoaoB. [Ipupoanslii ra3 u nonytHele HedTaHbIE ra3bl. HegTh 1
e€ mpoucxoxzaeHue. CrocoObl mnepepaOOTKM  HePTH: TEperoHkKa, KpPeKUHI (TepMUYECKHUH,
KaTaJuTHueckuil), muponus. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
obITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTaIbHbIE METO/IbI H3YUEHUS BEIIECTB U UX MpEBpallleHUi: 03HAKOMJIEHUE C 00pa3liaMu
IlacTMace, KaydyykoB M pe3uHbl, koiuiekuuun «Hedte» u  «Yromp», MoJenHpoBaHUE MOJEKYI
YTJI€BOJOPOAOB U TaJOr€HONPOU3BOJHBIX, NMPOBEICHNE MPAKTUYECKOW pabOoThl: MOJYYEHHUE ITHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa HCXOJHOTO
BEIECTBA WJIM MPOAYKTAa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxanye oprannyeckne coeinHeHUst

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHOI M ATAHOJ: CTPOEHHE, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (peakuMW C AaKTUBHBIMM MeETaJlJIJaMH, TaJOr€HOBOJOpPOJIaMH, TOpPEHHUE), TMPUMEHEHHE.




Bogoponaneie cBsizu MexIay MOJEKylaMd COUPTOB. JleficTBME MeTaHOJa W 3TaHOJia Ha OpraHu3M
YeJI0BEKa.

MHOroaTtoMHbI€ CHOUPTHI. DTHIEHTJIMKOIb U TJIMLEPHH: CTPOEHUE, (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa (B3aUMOJICHCTBHE CO MICTIOYHBIMH METAJZIAMH, KAa4eCTBEHHAs pEakiHs Ha MHOTOATOMHBIC
cnupthl). JlelicTBUe HA OpraHu3M yenoBeka. [[puMeHenre raunepuHa u dTUICHTJTUKOJIA.

@eHOo: CTPOCHHE MOJICKYJbI, (U3UYECKHe W XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunsl 1 kemownvi. PopManbIeTHl, aleTAIbICTUA: CTPOCHUE, (PU3MUYECKHE W XUMHUYECKUE
CBOMCTBA (peaKIMy OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIMu), MOJIy4eHHEe U IPUMEHEHUE.

OHOOCHOBHBIE NIpeieNbHbIe KApOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAs! KUCIOTHI: CTPOCHHUE,
¢bu3nyecKkue U XMMHYECKHe CBOMCTBA (CBOMCTBA, 00IIME Ui Kiacca KHUCIOT, peaklus dTeprupUKaIun),
noilyyeHne u mnpuMeHeHue. CTeaprMHOBas M OJEHMHOBAS KHUCIOTHI KaK MPEACTABUTENM BBICIIMX
KapOOHOBBIX KUCJIOT. MbLIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxable 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. JKupbl.
I'unponus xupos. [Ipumenenue xxupos. buonornueckas poib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yriieBogoB (MOHO-, IM- W MoJucaxapuisl). [nmokoza —
MIPOCTEHIINI MOHOCaXapu: 0COOEHHOCTU CTPOEHUS MOJEKYJbl, (hU3HUECKUEe U XUMUYECKHE CBOWMCTBA
(B3ammopeiicteue ¢ ruapokcuaoMm meau(ll), okucieHne aMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKICHUE B NPHPOJE, IPUMEHEHHE, OMOIOTUYECKas pOIb.
®orocunrtes. pykTo3a Kak H30Mep TITIOKO3bI.

Kpaxman u wnemtono3a Kak npupoanblie mnoiauMepbl. CTpoeHHE Kpaxmalla W IIeJUTIOJIO3BI.
duznyeckue 1 XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs! PEAKIIHS C HOI0M).

DKcIeprMEHTAIbHBIE METO/IbI M3YUEHHSI BEIECTB U MX MPEBPALICHUN: TIPOBEICHIE, HAOIIOIeHUE U
OMKCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAUYEeCTBEHHBIE DPEAKIUU OIJHOATOMHBIX
cnupToB (OKHCIIeHHE 3TaHoia okcuaoMm meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMO/ICHCTBUE TIIUIIEPUHA
¢ ruapokcuaom menu(ll)), ampaernmoB (OKHMCIeHHE aMMHAYHBIM pPacTBOPOM oOkcuaa cepedpa(l) u
ruapokcuaom meau(ll), B3ammopeiicTBue Kpaxmania ¢ HOJOM), NMPOBEJICHUE MPAKTUYECKOW pPaOOTHI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnsble 3anaun.

Boruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKIHWU MO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEaAKIINH).

A3oTcozepkane OpraHudIecKue COeTMHEHHS.

AMUHOKHUCIOTBI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Du3nyecKkue W XUMHUYECKHE
CBOWCTBa aMUHOKHCIIOT (Ha IpuMepe MIHIKHA). bruojornueckoe 3Ha4YeHnEe aMUHOKHUCIOT. [lenTumbl.

benku kak mpuUpoJIHBIE BHICOKOMOJEKYISpHBIE coenuHeHus. [lepBuyuHas, BTOpUYHAsA U TpeTUYHAsS
CTpyKTypa OenkoB. XMMHUYECKHE CBOHCTBA OEIKOB: THIPOJIN3, ICHATYpaIUsl, KAYeCTBEHHBIC PEaKIH Ha
OemnKu.

DKCcIepUMEeHTaTbHBIE METOABI W3YUEHHsI BEIIECTB M MX INPEBpAIICHUI: HAOIIOICHUE U ONMCAaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalus OSIKOB MPU HAarpeBaHHUH, [IBETHHIE PEAKIIUU OETKOB.

BbicokoMoieKyJIsIpHbIE COeTMHEHUs

OcCHOBHbIE TIOHATHUS XUMHUU BBICOKOMOJEKYISIPHBIX COCIMHEHWI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETECHb MOJMMEPHU3AIMH, CPEIHss MoJeKyispHas macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYIISPHBIX COSTUHEHH — TOJMMEPU3allus U TOJTUKOHICHCAITHS.

DKcIepruMEeHTaTbHBIE METO bl M3YUEHUS BEIIECTB U MX MPEBPAICHHI: 03HAKOMIJICHHE C 00pa3amMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zamusi MEXNpeAMETHBIX CBs3€d MpH M3YYeHWH opraHudeckod xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOBb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK W TOHSITHH,
SIBJISTFOIIAXCS] CHCTEMHBIMH TSI OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.



OO0mue ecTecTBEHHO-HAy4HbIE TMOHATHA: SBJIEHHWE, HAay4HbI (akT, Trumoresa, 3aKOH, TEOpHS,
aHalM3, CHHTE3, Kilaccu(UKanus, TMEePUOJUIHOCTh, HAOMIOJEHUE, W3MEPEHHEe, OKCIICPUMEHT,
MOJEIINPOBAHNE.

®dusnka: Marepusi, SHEPrusi, macca, aTroM, 3JEKTPOH, MOJEKyla, SHEPreTUYECKUU YpOBEHbD,
BEIIECTBO, TEJO, O00BbEM, arperaTHOe COCTOSIHME BellecTBa, (PU3MYECKHE BEIUYMHBI U E€IUHUIBI UX
HU3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, OoOMEH BeleCTB B oOpraHu3Me, (HOTOCHHTE3,
OHMOJIOTMYECKH aKTHBHBIE BENIeCTBA (OCTKHU, YIIIEBOIBI, YKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE IOPOJIbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHoNOrUs: NHUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIBHOIO THUTaHUS, MOIOIIUE CPEICTBA,
JIEKAPCTBEHHBIE M KOCMETHMYECKHE IIpenapaTbl, MaTepuaigbl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS NPOI'PAMMBI 10 XUMHUHU
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYAIOIUMUCS MPOTPaMM
cpenHero ooOmero o60pa3oBaHus (JUYHOCTHBIM, METalpeaMETHbIM M HOpeaMeTHbiM). HayuHo-
METOAMYECKOW OCHOBOHM U pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS IMPOrPaMM CPETHETO
o01m1ero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B coorBeTcTBHH C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOAO0OM B CTPYKTYPC JIMYHOCTHBIX PE3YyJIbTATOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpOBHE CpeJHEro oOmiero o0pa3oBaHUs BBIIEICHBI CIEAYIOIINE
COCTABIISIOLIHE:

OCO3HaHHE OOY4YaloIIMMHUCA POCCUHUCKON Tpa)TaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPEICIICHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHHIO;

LIeJICHAIPaBICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX 1IEHHOCTEH
Y UCTOPUYECKUX TpaauIlii 6a30BOI HAYKU XUMUU;

TOTOBHOCTB U CLIOCOOHOCTh 00YYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IIPUCYILIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHus;

HAJINYUC IIPABOCO3HAHUA KOJIOTHYECKOMN KYJIbTYPBI H CHOCO6HOCTI/I CTaBUTb LCIIM H CTPOUTH
KU3HEHHBIC TUIAHBI.

JImaHOCTHBIE PE3YIbTATBl OCBOCHUA MNPCAMETA «XTMHAST JOCTUI'alOTCA B €IUHCTBEC y‘~IC6HOI71 n
BOCIIUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMHU U HACATIaMHU pOCCHfICKOFO TpaXXJAaHCKOT'O O6HI€CTB8,, INPUHATBEIMU B
oOmiecTBe HOpPMaMH W TMpaBHJIaMU TOBEIEHUS, CIOCOOCTBYIOIIMMH IpOIlecCaM CaMOIIO3HAHUSA,
CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTHU O6yanOIHHXC$I.

JIn4dHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPakaroT C(HOPMUPOBAHHOCTH OIMbBITA
MMO3HAaBaTEILHON U HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH 06yqa10mnxcs1 Mo peajin3alilii NPHUHATBIX B O6HI€CTB€
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCHUTAHMA:

0CO3HaHMs 00yYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPAaBONIOPSI/IKY;

MIPEJCTABICHNS O COLMATBHBIX HOPMAaX M MPaBUIaX MEKIMYHOCTHBIX OTHOLICHUN B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENLHOCTH MPHU CO3/1aHUU YUEOHBIX ITPOEKTOB, PEILICHUN
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl JAPYTUX IpH
aHaJIM3e pa3IMyYHbIX BUJIOB YU€OHOI e TeTbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS] K HICTOPUYECKOMY M HAayYHOMY HacleANI0 OTE€YECTBEHHONW XUMUH;

YBaAXXCHUA K HPOHECCY TBOPYECTBA B o0acTu TCOpPHUHN H IMPAKTUYCCKOr0 MNMPHUMCHCHUSA XUMHU,
OCO3HaHMS TOTO, YTO JOCTHKEHHS HAyKH €CThb pe3yJbTaT JUIMTENbHBIX HaOIIOAECHUH, KPOMOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHI:vIX " IPAKTUKOB,

MHTEpeca U MO3HABATEJIbHBIX MOTHBOB B IOJYYEHHM U IOCIEIYIOLIEM aHanu3e WH(POpMalMU O
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XUMHUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'0O MMOBEACHUA,

CMOCOOHOCTH OIIEHHWBATh CHUTYallUM, CBS3aHHbIE C XHUMHWYECKHMMM SBICHUSAMH, M NpPUHUMATbH
OCO3HAHHBIC PCUICHU A, OPUCHTUPYACh HAa MOPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE U MOCTYIKM CBOMX TOBAPHILEH C MO3UIMNA HPABCTBEHHBIX
" IpaBOBBIX HOPM M OCO3HAHHE HOCH@}ICTBI/Iﬁ OTHUX IMOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:



MOHMMAaHMs  IIGHHOCTEH 310poBOoro u  Oe3omacHOoro obOpaza JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroieHust paBuil 0€30MacHOro OOpaIlleHHsI C BEIIECTBAMU B OBITY, MOBCEAHEBHOW KU3HU U B
TPYAOBOM AEATEIbHOCTH;

MOHMMAaHMsI IIEHHOCTU TPAaBHJ HWHIAMBHIYaIbHOTO W KOJUIEKTUBHOTO O€301acHOrO TOBEACHUS B
CUTYaLUX, YTPOXKAIOUIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECACTBUI U HETIPUATHUS BPEIHBIX ITPUBBIYEK (YIIOTPEOJIEHUS aJIKOT0JIsl, HAPKOTHUKOB,
KypeHus);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIEOBATENBCKON JNEATEIILHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOMN U IPYrUX BUJAX JESATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MIPAKTHUUECKUX 3aa4 COLMaIbHON HaMpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3YyYEHHUIO MpPOQeccHil pa3InyHOro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUMN 110 XUMUH;

YBa)X€HUS K TPYAY, JIOJSAM TPYJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOM TpaeKTOpuU o0Opa3oBaHusi, Oyaymien
npodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTMYECKU 11€JIECO00PA3HOr0 OTHOLIEHMS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emiie;

MIOHUMAaHUs TJI00AJbHOrO XapakTepa JKOJIOIMYECKUX MpoOJieM, BIMSIHHUS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOM CPE/bl;

OCO3HaHHS HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTM)KEHMM XHUMHUHM JUIl PELIEHHUs] BOIPOCOB
palMOHAIBHOTO NPUPOAOIIOIb30BAHNS;

AKTUBHOT'O HENPUATHS JEUCTBUW, NMPHUHOCAIIMX BPEI OKPYXKArOLEeHd NPHUPOJHON Cpele, YMEHHs
MIPOTHO3UPOBATh HEONArONMPHUATHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUNA H
[IPEeOTBPALLATD UX;

HaJU4Ms Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpbl, ONBITA ACSITEIBHOCTU
9KOJIOTMUECKON  HAmpaBJIECHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B  IIO3HaBaTENbHOM,
KOMMYHUKAaTUBHOH M COLMAIBbHOM IpakTHKe, CHOCOOHOCTM M YMEHHUS AaKTHBHO HPOTHUBOCTOSTH
UJIE0JI0TUHN XeMopoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM NMPaKTHUKH;

MMOHUMaHUs cnenu(UKU XMMHUU KaK HayKd, OCO3HaHMs €€ posii B (OPMUPOBAHUHU PALlMOHAIILHOTO
HAy4YHOT'O MBIIUICHUS, CO3[JaHUU IIEJIOCTHOTO MPEACTaBIEHUS 00 OKPY)KAIOLIEM MHUpPE KakK O €IMHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHUH NMpoOJeM COXpaHEHHUS
IIPUPOJHOTO PAaBHOBECUS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUU JJIi COBPEMEHHOW IIMBWIM3AIMM: B €€
I'YMaHHCTHYECKOI HaIpaBJIeHHOCTH M BaXKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOW KYJBTYpBHI,
pelIeHnH TI00abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSl YEIIOBEYECTBA — CHIPHEBOW, SHEPreTHUECKOH,
MUIIEBOM M 3KOJIOrMYecKOi 0e30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00ECIIE€YeHUH YCIOBUM YCIEIIHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOM KU3HH KaXKJI0TO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUs CYIITHOCTH METOJ/IOB MO3HAHMS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJb30BaTh IMOJIydaeMble 3HAHUS Ui aHAU3a U OOBSICHEHUS
SABJICHUM OKPY’KAIOIIEro MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHH, yMeHHs JelaThb 0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAyuYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHHUS JJIs pelleHus mpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;



MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON eI TeNbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BaHHIO, K aKTHBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUHU C JKU3HCHHBIMU HOTpCGHOCTHMI/I;

HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoOHATBHOU IeATeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHUS Y4E€OHOTO TMpeaMera «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUMMbIe I (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAOIIMXCS  MEXIUCIUILIMHAPHBIC
(MexnpeaMeTHbIe) OOIICHAayYHBIE TMOHATHSA, OTPAXKAIOIIUE MEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa H
cnenuduKy METOJI0B TTO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIEeCTBO, YHEPTHUS,
SIBJICHUE, TIPOIECC, CHCTEMa, Hay4YHBIA (DAKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
Hccaea0BaHue, HAOII0ICHUE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHUe);

YHUBEpCaJbHbIE Yy4yeOHbIE MACUCTBUS (MO3HABATEIbHBbIE, KOMMYHUKATHUBHBIC, PETYJIATUBHBIC),
obecrieunBaronye ¢GopMupoBaHue (QYHKIIMOHAILHOW TPaMOTHOCTH M COIMAIBHON KOMIIETEHIIUU
oOyJaromuxcs;

CIOCOOHOCTh oOy4Jaronmxcs HCIIO0JIH30BaTh OCBOCHHBIC MEXIUCITUTIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC Y4eOHBIC JCHCTBHS B IO3HABATEIHBHOW M COIMAIBHOMN
MPaKTHKE.

MeramnpeamMeTHbie  pe3yNbTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMM  Y4€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OBy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPEIEATh IEIN NEITCIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCHUTH
PE3YIBbTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMU LCIIAMU,

WCIIOJIh30BaTh MIPH OCBOSCHUHW 3HAHWM MPUEMBI JIOTHUYECKOTO MBIIIUICHHUS] — BBIICISATD XapaKTEePHBIC
IIPpHU3HAKA HOHATHU U YCTaHaBJIMBATb WX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC ITOHATUA IJIA
00BSCHEHHS OTJICIBHBIX (DAKTOB M SIBJICHUIA;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IAJIA KJIaCCI/I(i)I/IKaLII/II/I BCIICCTB U XUMHNYCCKUX pCaKIII/If/'I;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYCCKUE PACCYKICHHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBICHUSX, (OPMYITHpPOBATh BBIBOJABI H
3aKJTFOUCHUS,

MPUMEHSITh B MPOIECCE MO3HAHUS, UCMOIB3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
HpGO6p330BBIBaTB MOZACIIBHBIC MPCACTABICHUA — XUMHUYECKUHA 3HAK (CI/IMBOH) 3JIEMCHTA, XUMHNYECKasa
(dbopMyna, ypaBHEHHE XUMHUECKON PeakIui — MpU PEIICHUH YUeOHBIX TO3HABATENbHBIX U MPAKTUYECKUX
3aaa4, MPUMCHATH HA3BAaHHBIC MOJCIIBHBIC NMPEACTABIICHUA [JIA BBIABJICHUSA XAPAKTCPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUUYECKUX PEaKITHI.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

(dbopMyJIMpOBaTh MEW U 3a7a4d HUCCIICIOBAHUS, UCIIOIB30BATh IMOCTABICHHBIC M CAMOCTOSITEIILHO
chOpMyITHUPOBAHHBIE BOMPOCH B KAayeCTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OPMHUPOBAHUS
THIIOTE3EI 11O IMMPOBEPKE MPABHUIIBHOCTHU BBICKA3bIBACMBIX CY)KHGHHﬁ;

BIIQJIETh  HABBIKAMU  CAMOCTOSITENIFHOTO  IUJIAHUPOBAaHWUS W TPOBEACHHS  YYCHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHWs HAOMIOIaTh 3a XOJOM IPOIlecca, CaMOCTOSITEIHLHO
MIPOTHO3UPOBATH €0 Pe3yNibTar, (OPMYIUPOBATh 0OOOIICHUS U BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YJIbTATOB MCCIISIOBAHMUS, COCTABIATH OOOCHOBAHHBIA OTYET O TIPOJICIIAHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIIENOBATENLCKOH U TPOEKTHOW NEATEIbHOCTH, MPOSBIATH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIbHOMY IIOMCKY METOJOB PCHICHUA MNPAKTHYCCKUX 3aaady,
MPUMEHEHHIO Pa3JTMYHBIX METOJIOB TIO3HAHUS.

3) padora ¢ ungopmanmeii:
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OpPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYNIApHAs JUTEpaTypa
XMMUYECKOI0 COJIEpPKAHUs, CIPaBOUYHbIE MOCOOMS, pecypcehbl MHTepHeTa), aHaIu3upoBaTh HH(HOPMALIHIO
pa3NUYHBIX BHIOB W (OpPM TPEACTABICHUS, KPUTHUYECKH OLIEHUBATh €€ OCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(dbopMyIHpOBaTH 3aIPOCHl M MPUMEHATH PA3JIUYHbIE METOABI MPU MOUCKE U 0TOOpe MH(popMaruy,
HE00XOANMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMNBIT HUCMOJBb30BaHUS WMH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMPATh ONTUMANBHYIO (GOpMY IpecTaBieHus nHpopMauu (CXeMbl, TpapuKH,
JMarpaMMBbl, TaOJIULbl, PUCYHKHU U JIpyTHeE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAaYeCTBE CPEJCTBA NMPH PadOTE C XMMHUYECKOH HHpOpMaIumei:
IPUMEHATh MEXIIpeIMEeTHble ((pu3MuecKkue U MaTeMaTH4ecKHe) 3HAaKM M CHUMBOJbI, (OpMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOINPOCHI IO CYLIECTBY OOCY)XJaeMOH TeMbl B XOJ€ Jualora W/WiIu JUCKYCCHH,
BBICKa3bIBaTh WACH, (HOPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCHTEIHHO BBHIMOJHEHUS MPEIIOKEHHON
3aJauy;

BBICTYIIaTh C MPE3CHTAIlMel pPe3y/IbTaTOB II03HABATEIBHOW JCATENbHOCTH, IOJy4YEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJIHEHUM XHMHYECKOTO 3KCIIEPUMEHTA,
MIPAaKTHYECKON PabOTHI O UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PEaIH3allui yIeOHOTO IPOEKTa
1 (OpMYIMPOBATH BBIBOJBI 10 pe3ybTaTaM MPOBEAEHHBIX HCCIECI0BAHNN MYyTEM COIJIaCOBAHUS MO3ULIUI
B X071€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsiajieHNe YHUBEPCAJIbHBIMH PeryJsiTUBHbIMU 1€l CTBHSIMM:

CaMOCTOSTENILHO IIAHUPOBATH U OCYLIECTBIIATH CBOIO IO3HABATENIBHYIO JIESTEIBHOCTD, OMPEICTISI
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U O Mepe HEOOXOIUMMOCTH KOPPEKTUPOBATh Ipe/siaraeMblii
QITOPUTM JICMCTBUH TPU BBHIMOJIHEHUH YYeOHBIX M HCCIEIOBATENbCKUX 3a/1a4, BHIOMpaTh Hamboiee
3G GeKTUBHBIN cOCO0 UX pelIeHHs C y4ETOM MOJYy4YeHMs HOBBIX 3HAHUI O BEIECTBaX M XUMHYECKUX
peaKImsX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.
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HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEJACTABICHHA O XUMHUYECKOH COCTAaBISIFONICH ECTECTBCHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUNA PUPOJIbI, B OPMUPOBAHUU MBIIUICHUS U KYIbTYPbI
JUYHOCTH, €€ (PYHKIMOHATHHOW TPaMOTHOCTH, HEOOXOMUMOW JJIsi PEIICHUs MPAKTUYECKUX 3anad |
9KOJIOTMYECKH 000OCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XHWMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIME MOHSITHUS
(XMMUYeCKUl ~ 3JIEMEHT, aToM, DJEKTpOHHas  O000JOYKa aromMa, MOJIEKyJa, BaJEHTHOCTbD,
ANEKTPOOTPHUIIATEIILHOCTh, XUMHYECKasl CBs3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpamiéHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIepOoAHBIN CKeneT, (yHKIHMOHAJIbHAs TpYIa, paauKa,
M30MEepHsl, U30MEPHI, TOMOJIOTUYECKUN PAJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA M a30TCOJIEepKallne
COEMHEHHSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSPHbIE COCAMHEHHUS); TEOPUH U
3aKOHBI (TEOpHUsi CTPOEHHUS oOpraHuyeckux BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH; MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B
OCHOBE IMOHUMAHUS MPUIHMHHOCTH U CHCTEMHOCTH XMMHYCCKHUX SIBJICHUN, (PAKTOIOTHICCKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHUU U OE30MaCHOM HCIOIb30BAaHUHM BAKHEHUIINX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JCATEITHHOCTH YETIOBCKA,;

c(OpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHbIE MPU3HAKU TOHSATUH, yCTAaHABIMBATh HX
B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME TIOHSATUS TIPU OIKMCAHUM COCTaBa, CTPOCHUA U
MpEeBpALCHUI OPraHuYeCKUX COeTMHEHU;

cOPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUIS COCTABJICHHS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaII€HHOH) (OpMyll OpPraHM4ecKUX BEIIECTB H
YpaBHEHUN XWMHUYECKMX PEaKIMi, M3rOTaBIMBATh MOJEIU MOJICKYJI OPTraHMYECKUX BEIISCTB MJIf
WUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHU YCTaHABIMBATH MIPHHAIC)KHOCTh H3yYCHHBIX OPTaHUYECKUX BEIIECCTB
M0 UX COCTaBY U CTPOCHUIO K OIpeleIEHHOMY KJIacCy/Tpymie coequHeHuN (yrieBoJopo/Ibl, KUCIOPO U
a30TCOJICPXKAIINE COCIUHEHHUS, BBICOKOMOJICKYJSIPHBIE COEIWHEHHUS), JaBaTh WM Ha3BaHUS IO
cucremarnyeckoir Homenkinarype (IUPAC), a Takxe NpUBOAUTH TpUBHUAIbHBIE HAa3BaHUS OTIEIBHBIX
OPTraHWYECKUX BEMIeCTB (ITHJICH, TPOMUJIEH, AaleTUJICH, OTWICHIJUKOIb, TJIMIEPUH, (PEHOII,
dbopManpaeru, aneTanblIerua, MypaBbUHAs KHCIOTA, YKCyCHas KHCIIOTa, OJICMHOBas KHUCIIOTA,
CTeapuHOBAas KUCIIOTa, TIIF0K03a, PPyKTO3a, KpaxMal, eJTI003a, TIUIMH);

c(OPMHUPOBAHHOCTh YMEHUS OMPEAETATh BUABI XUMUYECKOW CBS3U B OPTaHUYECKHX COETUHEHUSX
(onuHapHBIE U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHSI OPTraHHYECKUX BEIIeCTB A.
M. BbyrtnepoBa juisi 00BsSCHEHMs] 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUs MACChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U XUMHUYECKHUE
CBOMCTBA TUMUYHBIX MPEACTABUTENICH pPa3TUYHBIX KIACCOB OPraHMUECKUX BEIIeCTB (METaH, 9TaH, TUJICH,
MPOMUJIeH, aleTuieH, OyTamueH-1,3, metunOyraauen-1,3, O€H307, METaHON, STaHOJ, STUJICHIJIMKOIb,
HIepuH, (PeHo, aneTanbJAeryl, MypaBbUHAs U YKCYCHAas KHCJIOTHI, TJIFOKO3a, KpaxMmaJ, IeJUTI0I03a,
AMUHOYKCYCHAsl KHUCJIOTa), WUTFOCTPUPOBATh TE€HETHYECKYI0 CBsI3b MEXAY HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C UCIIOTH30BAHUEM CTPYKTYPHBIX (OPMYIT,;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YTIEBOJAOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX TMepepadOTKH U MPaKTHUYECKOe IPUMEHEHHUE MPOTYKTOB
nepepadoTKH;

c(OPMHUPOBAHHOCTh YMCHHHA TPOBOJUTH BBIYUCIICHUS TI0 XUMHUYCCKHUM YpaBHEHUSM (MaccChl,
00BEMa, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM TMPOJAYKTa PEAKIMH MO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);
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c(OpPMUPOBAHHOCTh YMEHHMI BIAJIETh CHUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, WCIOJIb3YEMbIX B XHMHUHU MPU H3YYEHUU BEIIECTB M XUMHUYECKHUX SBJICHUN (HaOII0AeHHE,
U3MEPEHHUE, SKCIEPUMEHT, MOJEIUPOBAHUE), HUCIIOJIb30BAaTh CUCTEMHBIE XHWMHMUYECKHE 3HAHUS A
MPUHATHS PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMM MW HX
MIPUMEHEHHEM;

chOpPMUPOBAHHOCTh yYMEHUN COOJIOAATh TMpaBWiIa MOJb30BAHUS XHUMUYECKOW TMOCYI0M H
nabopaTopHBEIM O0OpYIOBaHWEM, a TAaKXKE MpaBUia OOpalIeHHS C BEHIECTBAMH B COOTBETCTBUH C
WHCTPYKLHUSMU IO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(hOPMUPOBAHHOCTh YMEHUH TIIAHUPOBAThH U BBIIOJHATH XUMHYECKHI SKCIIEPUMEHT (TIPEeBpaIICHUS
OpraHWYECKUX BELIECTB IPU HArpeBaHUU, MOJYYCHHE 3TUIICHA U U3YyYEHUE €ro CBOMCTB, KAYECTBEHHbIE
pEeaKuy OpraHUYeCKHX BEIIECTB, JCHATYpalvs OCIKOB MPH HArpeBaHUM, IIBETHBIC PEAKIUU OCIIKOB) B
COOTBETCTBUM C MpaBUIaMH TEXHHKH O€30MacHOCTH MPH OOpalleHHUU C BEUIECTBAMH U J1aOOPATOPHBIM
000py/IOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPHUMEHTa B (opMe 3alUCH YpPaBHEHHM
COOTBETCTBYIOIIUX peakUuil U GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB;

cOPMUPOBAHHOCTh ~YMECHHM  KPUTHYECKH AHAU3UPOBATh XHMHUYECKYI0  HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MaccoBoil unopmaruu, UHTEepHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHH COONIOATh MpPaBUJIa IKOJOTHUECKH ILIEJIECO00pa3HOro MOBEACHHS B
ObITY U TPYIOBOW JEATEIHHOCTH B LIEISX COXPAHEHHsS CBOETO 370POBbsl M OKpPYXKAOIIEeH MPUPOJAHON
Cpelbl, OCO3HABaTh OMACHOCTb BO3JICWCTBHS Ha JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BellecTB, MmoHuMas cmbica mokazatens [I/IK, mosicHITh Ha mnpumepax crmocoObl YMEHBIICHHS H
MPEAOTBPAIIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUISE OOYYarOIIUXCSl C OTPAHUYECHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUI;

JUIS CIIETIBIX M CJIA0OBHAAIIUX OOYyYaIOUIMXCA: YMEHHE HCIIOJIb30BaTh PeabeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anucu XuMHIeCKUX GopMyi.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMMBsl o0pa3oBaTe/bHbIE PECypPChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHMS OPraHUYECKUX COEIUHEHUN A.
M. bytneposa
Hroro no pazneny
Pasznen 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBOAOPOIbI — AJIKAHbI
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 1
' aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 1
' ux nepepaboTka
Hroro no pasaeny
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeiuHeHust
3.1 Crnuptsl. ®enon
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 1
' Cnoxubie dGUpbI
3.3 VrneBoasl 2

Hroro no pazneny

Pa3nes 4. A3oTcoaepskanue opraHi4ecKue coeJHHeHH
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4.1 AmuHBL. AMUHOKHCIIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
] T
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bceero U3YyYeHUS
padoThbI padoThbI pecypcnl

ITpeameT opraHUYecKOM XUMHH, €

1 pest P 1 https://m.edso0.ru/9184b457
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpOCHUST OpraHUICCKUX

2 coenunenuii A. M. bytieposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBIE MTOJI0KEHUS
[IpencraBnenue o KiaccCuPpUKALMHA
opraHmyueckux Bemects. Homenkmnarypa

3 P m P 1 https://m.edsoo.ru/d32178fh
(cucremMaTH4ecKasi) 1 TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
AJKaHBI: COCTaB U CTPOECHHE,

4 . P 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHM AT
Metan n 3TaH — TIpocTeHIIe

5 p 1 https://m.edsoo.ru/6edcc394
MIPEICTABUTENH AJTKAHOB

6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://m.edsoo.ru/6bl4aflc
ODTHIIEH U TIPONHUIIEH — IIPOCTEHIIINE

7 P P 1 https://m.edso0.ru/324d177c
MIPEICTAaBUTENH AJIKCHOB
IIpaxtnueckas padora Ne 1. «[Tomyuenue

8 P P . i 1 1 https://m.edsoo.ru/d6c45517
ATUJICHA ¥ U3YUYCHHUE €TO CBOMCTBY
Ankanuensl. byraauen-1,3 u

9 MeTmiOyTaauen-1,3. [Tonydenue 1 https://m.edsoo.ru/437f83fa
CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJKUHBIL: COCTaB U OCOOEHHOCTH

10 1 https://m.edsoo.ru/f25dffed

CTPOEHUS, TOMOJIOTHYECKHUM Psi.
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https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6edcc394
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/324d177c
https://m.edsoo.ru/d6c45517
https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed

AlnieTnieH — MPOCTENIINN MTPEICTaBUTEND
AJIKAHOB

Brraucnenus no YpaBHCHHIO XHMHYSCKOM

11 https://m.edsoo.ru/498fe87b
peakuuu
A :0 .T

12 PEHEL- DEHIOM M TOMYOL 1 OKCIIHOCTE https://m.eds00.ru/589d3ddd
apeHOB
I'eneTnyeckas cBs3 €BOJIOPO/JIOB,

13 HETH % CBASH YIIICBOAOPOAIOB https://m.edsoo.ru/ba48c664
IMpUHAJICKAIIUX K pa3JIMYHbIM KjlaCCaM
[TpupoHbIE HCTOYHHUKH YTIICBOAOPOIOB:

14 NPUPOIHEIN ra3 ¥ MOIyTHBIE HePTIHBIE https://m.eds00.ru/397c2d83
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoHbIEC HCTOYHHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://m.edsoo.ru/51fade52
ras3sl, HeTh U MPOYKTHI €€ mepepaboTKu
K 0

16 OHTPOIIbHA PAbOTA HO pASACTLY https://m.edso0.ru/Lb2bcldd
«YTIeBOIOPOIBI»
II :

17 PEACIILHME O/IHOBTOMIIRIE CHUPTHL https://m.edsoo.ru/c21487e3
METaHOJ M 3TaHOJ. BomopoaHas cBs3b

18 MHOTroaTOMHBIE CITUPTHI: ITUICHTIKOIIb https://m.edsoo.ru/86435¢8
U TTUIEPUH
®DeHOII: CTPOCHHUE MOJIE , puzmdeckue

19 HOJ: CTpOCHH I\f JCKYITBL, Qu3IHeCcKn https://m.edsoo.ru/5126bc5e
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE
A :

20 T ICTHBL: GOPMATHICTH H https://m.edsoo.ru/e34544ec
aretaiabaerun. AneTod

21 OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC https://m.edsoo.ru/b4e183c2
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS
IIpa eckas padora Ne 2. «CoiicTBa

22 paictiieckad p . T «-BOnCTR https://m.edso0.ru/6c86242¢
pacTBopa YKCYCHOM KHCIIOTBI»

23 CrteapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK https://m.edso0o.ru/fe622475
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https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8
https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475

MNpEaACTAaBUTCIIN BBICIINX Kap60HOBI>IX
KHUCJIOT

24

25

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE

CnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

26

JKupsl: Tunponns, NpUMEHEHHUE,
Ouosornyeckas posb KHUPOB

https://m.edsoo0.ru/399f1ca8

27

28

29

YTrneBoapl: cocTaB, KilacCH(pHUKAIIHS.
Baxneiimme npeactaBuTenu: TiI0K03a,
dpyxTO3a, caxapo3a

KanMaJ'I H OCJUIK0JI03a KaK IIPUPOAHBIC
IMOJIUMCEPbI

KontponbHas padoTa mo pazaeny
«Kucnopoacoaep:xaiiue opraHn4ecKue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paboTta

https://m.edsoo.ru/3c527ebh8

https://m.edsoo.ru/d3aelc63

https://m.edso00.ru/16634947

30

OOGm1as xapakTepucTHUKa a30TCOIeP KAIINX
OpPTaHUYECKUX COCTUHEHUM /
Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/d543f4c6

31

32

33

AMMHBI: METHJIAMHAH U aHUJINH

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE
OpraHUYECKHUE COECAUHEHUS, UX
6uonornyeckoe 3HaueHue. Ilentumpl.
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

OcHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

https://m.edso0.ru/649533ea

https://m.edso0.ru/54732f28

https://m.edsoo.ru/cec68ba7
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OcHOBHBIC METOJAbI CUHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 https://m.eds00.ru/46729785
[TnacTmaccel, KayuyyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOT'PAMME
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https://m.edsoo.ru/46729785

HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

11

1.2

ChopMHUpPOBAHHOCTh  MPEACTABICHUH O  XHUMHYECKOM  COCTaBJISAIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpa, POJIM XMMUM B TO3HAHUU SIBICHUU
npupoabl, B (GOPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIAMMOW Ui PEIICHUs MPaKTUYSCKUX
3aa4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpee

Bnanenue CUCTEMOH XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAr Al IINE MOHATHUSA (Monexyna, BAJICHTHOCTD,
3JEKTPOOTPUIIATEILHOCTD, CTENEHb OKHUCJICHUS, XHWMUYECKas CBS3b, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIM 00BEM, YIIEepOIHBI cKeneT, (yHKIMOHATIbHAs
rpymma, paaukai, H30Mepus, H30MEpbl, TOMOJOTMYECKHH psid, TOMOJIOIH,
YTIIE€BOJOPOABI, KHUCIOPOJ- M a30TCOJEp)Kalllue COSAMHEHUs, OMOJIOTUYECKU
aKTUBHbIE BemlecTBa (YIJIEBOABI, JKUPBI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpoeHHUs opraHudeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3BIK XUMUH, (DaKTOJIOTHUCCKHUE CBEIACHHS O
CBOMCTBAxX, COCTaBe, MOJYYEHUU U OE30MACHOM HCIIOJIb30BAHUU Ba)KHEUIIUX
HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB B OBITY W TMPAKTHYECKOU
JIeSTEIbHOCTH YeJI0OBEKa

13

Cq)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XApPAKTCPHBIC TIPU3HAKU HOHHTHﬁ,
YCTaHaBJIMBATG KX B3aMMOCBA3b, HCIOJbB30BATH COOTBETCTBYIOIIMEC ITOHATHA
IIpH OIIMCaHUU COCTaBa, CTPOCHU 1 npeBpameHI/Iﬁ OpTraHU4YCCKUX COC,[[I/IHCHI/Iﬁ

14

c(OPMHPOBAHHOCTh YMEHHH HCHOJb30BATH XUMHUECKYIO CHUMBOJHKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
¢dbopMy1 OpPraHMYEeCKMX BEUIECTB M YpPAaBHEHHM XHMMHYECKHUX pPEaKIMH,
M3TOTaBIMBATH MOJIEIIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUI WLIOCTPALUHA UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CchopMupoBaHHOCTh YMEHHMM YCTaHABIMBATh TPHHAUIEKHOCTh H3YYEHHBIX
OpPTaHUYECKUX BEIIECTB MO WX COCTaBY M CTPOCHUIO K ONMpPEAeIIEHHOMY KIIaccy
(rpynme) coeauHEHUH  (YTI€BOAOPOABI, KHCIOPOJ U  a30TCOJAEprKallne
COCMHEHUS, BHICOKOMOJICKYIISIPHBIE COCTUHEHHUS), JaBaTh MM Ha3BaHHS IIO0
cucrematrueckoit Homenknarype (IUPAC)

1.5

1.6

ChopMupOBaHHOCTb YMEHHS ONpEAETATh BHUIbl XMMHUYECKOHM CBS3U B
OpPraHMYECKUX COEAMHEHUSX (OJMHApHBIE U KPaTHbIE)

ChopMupOBaHHOCTb YMEHMS MPHUMEHATH: TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A.M. bytnepoBa st 00bSCHEHUS 3aBHCHUMOCTH
CBOMCTB BEIIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH COXpPAHEHUs MacChbl
BEIICCTB

VYranesopoponsl. Kucnopoacozepxamue M a30TCOACPKAIIUE OPraHUYECKUE
COCIMHEHMS. BBICOKOMOIIEKYIISIPHBIE COCIUHEHUS
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2.1

CdopmupoBaHHOCTh YMEHUUN MPUBOJIUTH TPUBUAIBHBIE HA3BAHUS OTIEJIBbHBIX
OpraHWYECKUX BEIIECTB (ITHIICH, TPONWICH, AalleTHICH, ASTUJICHIJIMKOIIb,
rMuepuH, ¢eHos, QopMalbIerul, aneraibAerujl, MypaBbUHAas KHUCIOTA,
YKCYCHasi KHUCJIOTa, OJEHMHOBasi KHUCJIOTa, CTEApUHOBAs KHUCJIOTA, TJIOKO3a,
(bpykTO3a, Kpaxmal, 1eJUII0JI03a, TIUIIH)

2.2

2.3

ChopMUPOBAaHHOCTh YMEHHIH XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PH3UUECKUE
N XUMHUYCCKHC CBOfICTBa THUIITNYHBIX HpeﬂCTaBHTeﬂeﬁ pa3JII/I‘-IHbIX KJIaCCOB
OpraHUYeCKHX BEIIECTB (METaH, 3TaH, dTHJICH, MPOIUIIEH, alleTUIICH, OyTaIueH-
1,3, meTunOyraauen-1,3, 6€H30, METaHOII, TAHOJ, ITHIICHTIIUKOJIb, TIHIICPHUH,
(beHoI1, aneranbaeru, MypaBbUHAs M YKCYCHasi KHCIIOTBI, TJFOKO3a, Kpaxmal,
IEJIJTF0JI03a, AMUHOYKCYCHAs KUCIIOTA)

CchopMupOBaHHOCTh yYMEHUS WIUTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXKIY
TUIMYHBIMU TIPEJICTABUTCIIIMU Pa3IMYHBIX KJIACCOB OPraHMYCCKUX BEIICCTB
ypaBHeHI/IS'IMI/I COOTBGTCTBYIOH_[I/IX XUMHNYCCKUX peaKI_II/Iﬁ C HCIIOJIB30BaHUCM

CTPYKTYPHBIX (hOpMYyII

2.4

3.1

ChopMupoBaHHOCTE YMEHHSI XapaKTEPU30BaTh HCTOYHHKHU YTIIEBOJAOPOIHOTO
celpbsi (He(Th, NPUPOIAHBIA Ta3, Yroib), CHOCOOBI HX THepepabOTKU U
MIPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB TIepepaboTKH

XUMHUS U KU3HL. PacyéTtrl

CpopMUpOBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/IaX
HAyYHOTO TO3HAHUS, HUCMIOJb3YEeMBIX B XHMHUU IPU HU3YYCHHUU BEIIECTB H
XUMHUYECKHUX SIBJICHUU (nabmroznenue, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE), HCIIOJIb30BaTh CHCTEMHbIE XHUMUYECKHUE 3HaHUSA JUIS
MPUHATHUSL PELICHUH B KOHKPETHBIX JXU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM

3.2

3.3

3.4

3.5

3.6

CdopmupoBaHHOCTh YMEHUH COOMIOJaTh MpPaBHJIA IMOJIB30BAHUS XUMHUYECKOM
nocynoil u 1abopaTOpHBIM O00OPYJOBaHUEM, a TAKXKe MpaBWiia OOpalICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHX OITBITOB

ChopmMHpOBaHHOCTh YMEHUN IUIAHUPOBATH M BBINOJHATH XUMHUYECKHM
SKCHEpUMEHT (TpEeBpaIlleHUuss OpPraHMYeCKUX BEIIECTB MpH HarpeBaHHH,
MOJIyYeHUE OTWIEHAa W MH3YyYEHHE €ro CBOICTB, KayeCTBEHHbBIE pPEaKIUU
OpPraHUYECKUX BEILIECTB, JEHATypalus OelIKOB MpH HArpeBaHUH, LIBETHBIE
peakuuu OeNKOB) B COOTBETCTBUU C MpaBWJIaMU TE€XHHKH O€30MaCHOCTU IPHU
oOpallleHnn C BeIleCcTBaMM M JaO0OpaTOPHBIM O0OPYAOBAaHHEM; INPEICTABIAThH
pe3ysibTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOLIMX peakuuid u (HOpMYyIHpPOBaTh BBIBOJBl HAa OCHOBE 3THX
pe3yIbTATOB

ChopmMupoBaHHOCTE YMEHHI TMPOBOJUTH BBIUUCICHHS TIO0 XUMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WJIA TIPOIYKTa
peakiuy Mo HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB WJIH MIPOTYKTOB PEAKIIUH )

ChopmMupoBaHHOCTh YMEHHIl KPUTHUECKH AaHAJU3UPOBATH XUMHUYECKYIO
nHpOpMAIIMIO, TOIY4aeMyl0 U3 pa3HbIX HCTOUYHUKOB (CpEICTBa MacCOBOU
nHpopmanuu, cetb UHTEpHET U Apyrue)

ChopMHUpPOBAaHHOCT  yYMEHHI co0mo1aTh nmpaBuja  JIKOJOTHYECKHU
11€J1ecO00pa3HOro MOBEACHHS B OBITY M TPYJOBOH JEATENBHOCTH B LEJAX
COXPAaHEHHUS CBOETO 3/10pOBbS M OKpY’KaIoIel MPUPOIHOM Cpelbl, OCO3HABATD
OIMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BellecTB, NoHMMas cmbica nokazarenss [IJIK (mpenmenbHO J0mMyCTHMOM
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KOHIIEHTpAlLlMK), TOSCHATH Ha TpUMEpax CIocoObl  yYMEHbBIIEHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OpTraHU3M YeJIOBEKa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

IIpenMer opraHMyYecKoil XMMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B IOIYYCHHUH
HOBBIX BEILECTB M MaTepuanoB. Teopus CTpOEHUs OpraHMYecKuX coeauHeHuil A.M.
bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHHUS

1.2

CrtpykrypHble (HOpMysbl OpraHM4ecKuX BeliecTB. ['omonorus, mzomepus. XUMHUYECKas
CBSA3b B OPraHUYECKUX COCAMHEHUSX — OJMHApPHBIC W KpaTHbIe cBs3U. lIpencraBienue o
KJ1acCU(UKALUU OPraHUYECKUX BEIIECTB

1.3

Homenkiiatypa opraHu4ecKkux COeAMHEHUN (CuCTeMaTUYecKas) U TpUBUAIbHbBIC HA3BaHUS
BaKHEHIIINX MPEJCTaBUTENCH KIaCCOB OPTaHUYECKUX BEIIECTB

VYri1eBo10posl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psia. MeraH um 3TaH — MNpocTeiline
MPEACTAaBUTENMN AJTKAHOB: (PU3MYECKUE U XMMUYECKHE CBOMCTBA (PEaklUd 3aMEICHUs U
TOpPEHMs ), HAX0XKICHUE B IPUPO/IE, MOTYUCHHUE U IPUMEHEHUE

2.2

2.3

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psii. DTUJIEH U IPONWIEH — INPOCTEUINe
MIPEJCTaBUTENN aIKEHOB: (U3NYECKHE M XUMHUYECKHE CBOIMCTBA (PEaKIMU TUAPUPOBAHHMS,
raJJOreHUPOBAaHUS, TUApPATALlMM, OKUCJICHHUS U NOJIMMEpHU3alluu), TMOJIydeHHEe U
IIPUMEHEHHE

Anxanuensl: OyramueH-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECCKHE
cBOMcTBa (peakius noiauMmepusanuu). [logydeHre CHHTETHUYECKOTro KayuyKa U pe3HHbI

2.4

AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHUS, TI'OMOJIOTMUECKUH psn. AneruieH —
IPOCTEHIIMHA NpPeACTaBUTENb AKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE U XUMUYECKHE
CBOMCTBA (peakuy THIPUPOBAHUS, TaJIOr€HUPOBAHMs, TUAPATALIIH, TOPEHUS ), IOTYYEHHE
U IPUMEHEHHUE

2.5

Apenbl. benzon: cocras, crpoeHue, (uzMyUeckMe M XUMHMYECKHE CBOWMCTBA (peakuuu
raJIOr€HUPOBAHNS U HUTPOBAHHUS ), IOJyY€HUE U IPUMEHEHHe. Toyou: cocTaB, CTPOEHHE,
¢u3nyeckue M XUMHMUYECKHE CBOMCTBa (peakiuy TaJloTeHUPOBAHUS M HUTPOBAHMS),
MOJIYUCHHUEC W IPHUMCHCHUC. ToxcnuHOCTH ApCHOB. I'eneTnueckass CBs3b MCXKIAY
YIJI€BOIOPOAAMH, TPUHAUIEKAIIMMHU K Pa3IU4HbIM KJ1accaM

2.6

ITpupoaHble UCTOUHUKH YriaeBoAOpoAoB. IIpupoaHslil ra3 U nomnyTHele He(TAHbIE ra3bl.
Hepte u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKHM He(THU: MEeperoHka, KpPEeKUHT
(TepMuUecKHi, KaTamuTH4eckuil), nuponus. IIpoaykTel mnepepaboTku HedTH, UX
MPUMEHEHUE B MPOMBIIIIEHHOCTH M B ObITy. KaMeHHBIH yroib W HOPOAYKTHI €ro
nepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHNS

3.1

Hpe,Z[CJ'IBHBIe OOAHOATOMHBIC CIIUPTHI. MeTaHOI U ATaHOI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I C AaKTUBHBIMH MCTAaJlZIaMH, TaJIOTCHOBOAOPOAAMH,
FOpCHI/IC), IMPUMCHCHUC. BO,Z[OpOI[HLIe CBiA3HU MCIKAY MOJICKYJIaMH CIIMPTOB. I[eﬁCTBHC
MCTAHOJIa U 3TaHOJIa Ha OPraHu3M 4YCJIOBCKaA. MHoroaToMHEBIS CIIMPTHI. OTUIICHTIINKOIIb 1
TJIIMOCPHUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBaA (BBaHMOHGﬁCTBHC (¢10)
IOICJIOYHBIMA METaJlJIaMH, KAaUCCTBCHHAA PCaKlMd Ha MHOTOATOMHBIC CHPIpTBI). HeﬁCTBHe
Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TIIMIOCPHUHA U STUIICHIJIMKOJIA

3.2

@DeHOI: CTPOCHHWE MOJICKY/Ibl, (U3MYESCKHEe W XHUMHYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona
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3.3

AHL,Z[GI‘I/I,Z[BI U KCTOHBI. (DopManLaerm[, anecTajibacru: CTpOCHHUC, (1)I/I3I/I‘-IGCKI/IC u
XUMHUYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHUA U BOCCTaAHOBJICHHUA, KAYCCTBCHHBIC peaKHI/II/I),
IMOJIYUYCHHEC U IPUMEHCHUC

3.4

OnHOOCHOBHBIE TIpeAeIbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHas M YKCyCHast KHCIOTHI:
cTpoeHue, pU3NUEeCKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME s Kiacca KHUCIOT,
peakuus STepruUKaLK), TOTy4eHHe U puMeHenue. CTeapuHOBast M OJICMHOBAsI KUCIIOTHI
KaK IIpeACTaBUTCIIA BBICIIUX Kap6OHOBBIX KHCII0T. MBIJIa KaK COJIM BBICIINX Kap6OHOBBIX
KHCJIOT, MX MOIOIIIeE AeHCTBHE

3.5

3.6

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maposn3 cioxHbIX 3¢(UpOB.
AKupsl. I'maponus xupos. [IpuMenenne xxupoB. buosorndeckas posb KUPOB

VYTaeBobl: cocTaB, Kiaccu(ukanus yriieBo1oB (MOHO-, M- ¥ orcaxapusl). [ moko3a —
MPOCTEHIINI  MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHSI MOJIEKYNbI, (U3HUYECKUe U
XUMHUYECKUE CcBOWcTBa (B3aumojeiictBue ¢ ruapokcuaom wMenu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiICHHME, OpOKEHHE TIIFOKO3HI),
HaXO0XJICHHUE B IPHUPOJIC, MPUMEHEHHE, Onoornueckas poiib. @orocunte3. Opykro3a Kak
n3oMep TioKo3bl. Kpaxman u umemnono3a Kak HOpUpofHble moiuMepbl. CTpoeHue
Kpaxmalla W [eJUTioN036l. DU3NYeckrne W XUMUYECKHE CBONCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs pEaKIUs C UOJIOM)

A3oTconepikalie OpraHn4eckie CoeIMHEHNs

4.1

4.2

5.1

AMUHOKHUCIIOTBI Kak aM(oOTepHble OpraHWdYecKkue coeAnHeHus. Duzndeckue W
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha IpUMeEpe TNIMIKMHA). brojornueckoe 3HaueHue
aMHUHOKHCIOT. IlenTuant

benkn xak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIWHCHUA. HepBI/I‘IHaﬂ, BTOpHUYHasA U
TpETUYHAaA CTPYKTYpa 0enkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: ruapoJns, AeHarypanus,
Ka4CCTBCHHBIC PCAKIMU Ha Oenku

BLICOKOMOHeKy.]'IﬂpHHe COCIUMHCHUA

OCHOBHBIC MOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'Il MOHOMCp, IMOJIMMEP,
CTPYKTYPHOC 3B€HO, CTCIICHDb IMOJIMMEPU3ANN, CPECAHAA MOJICKYJISIpDHAA MacCcCa. OCHOBHBIE
METO/bI CHUHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ - MmoJIMMEpu3alts n
ITOJIMKOHACHCAIlUA

5.2

DKCHepUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB U UX MPEBPAILCHHI: O3HAKOMIICHHUE C
oOpasnamMu TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, TUIacTMacc, KaydykoB. [lomyuenue
CUHTETHUYECKOI0 KayuyKa U PE3UHBI
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHHUKA

Pymsutuc I'.E., ®enpaman @.I". Xumus: Opran.xumust: yueo.11s 10 k1. o0mieo0pazoBar. yupekIeHu .

- M.: IIpocBemenue, 2016. - 192 c.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Marepuanst KM 8-11 kiacchr.

2. lloponbkun B.H., bepexxnas A.I'.,CaxueBa T. B., ®eppanieBa B.A, Xumus EI'D 10 ki «Paznen
opranndeckor xumuny» OO0 «Jlernon» 2017,

3. «Hacronphas kaura yuurens 10 knace» nog pegaxiueit O.C. I'abpuensan, U.I'. OctpoymoB, kHra B

nByx gactax, OO0 «/Ipoday, 2004

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
1.BuneonocoOust asis mKoJIbHUKOB CTEeTeHnH

JleMoHCTpalMOHHbIE OMBITHI IO XUMUK 8-11 (Buneodansr CoBpeMeHHbIH T'YMHUUTAPHBIA YHUBEPCUTET

r. Mockga.)

2.BUpTYyajbHas JlabopaTopus

http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108

3.Xumus: 10 KI1.: 2IeKTPOHHOE MPUIIOKEHHE K YICOHUKY.
4. JlemoHCTpanlMOHHBIE ONBITHI 1O XxuMuH 8-11 (Buaeodanst KHIT Jlekuna A.H.)

5. VK BHI€0 «XUMUS TPOCTO»
6. https://acetyl.ru/
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IIpunoxenne Nel

KOHTPOJIBHO UBMEPUTEJIbBHBIE MATEPUAJIBI
¥riaeBonopoanl

ITepewiii ypoeenw

Bapuant 1

3AJAHHE 1

Ina BemecTBa, hopMyna KOTOpPOro

COCTABbLTE CTPYKTYDPHBEIE (DOPMYJBI JBVX TOMOJOTOB M
JBYX maomepos. HazosuTe Bee BelllecTBa.

3AJTAHHUE 2

Hanunmure cTpyKTYpHBIE (DOPMYJIEL:

A. AltetuneHa,

B. Byrena-2.

B. Ilponaanena.

I'. IlenTaHa.

1. Benaona.

YramuTe, K KAKOMY KJACCY OTHOCHTCH Kamioe Be-
IIIECTBO.

3AJTAHHE 3

HanmunTte ypaBHeHHMA peakIHii, ¢ NOMOIIBK KOTO-
PBIX MOMHO OCYVIIECTBHTE NPEBPALIeHHA MO CXEMe:

2
C —> CH, —> CH,Br.

3AJTAHHE 4

Kakoii ofeeM yriaexucioro rasa (H.V.) BRIIETHTCA
NpH CHraiua 2 M° NpHpOAHOro rasa, COAEPKAIEro
96" merana?
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Bapuasrt 2

3ATAHHE 1
Hns semecrsa, dopMysa KOTOPOTo
CH,=CH—CH,—CH,,

COCTABBLTE CTPYKTYpPHBIe (OPMYJIBI JBYX TOMOIOTOB H
neyx naoMepos. Haszopure Bee BentecTsa.

3ATAHHE 2

CocTaBeTe ypaBHEHHMA XMUMHYECKHX peaklnil, CXeMbl
KOTOPBIX:

A.CH,=CH, + Cl, —>.

B.C,H, + H,0 —,

B.CH, + Cl, —.

YEKamHTe YCJIOBHA HX OCYIIeCTBIeHHA.

3AJTAHME 3

[MepeuncinTe BasmHelmide OPOAVKTHEL NEePBHYHON
NepEroHKH HedTH H yKamxuTe 00JacTH HX OpHMeHe-
HHH.

3ATAHHE 4

ITo TepMoxuMHYeCKOMY YPABHEHHIO DEAKIIUH
CH, + 20, — CO, + 2H,0 + 880 k][I

BEIYMCIHTE KOJHYECTBO TeILTOThI, KOTOPOE BBIAEJINUTCH
npu cropasny 33,6 m? merana (H. v.).
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IIpunoxenne Ne2

Kucinopoacogep:xanime
OpraHHYecKHe COeIHHEeHHHA

Ilepewiii yposens

BapuaunTt 1

JATAHHE 1

OnpenenuTe KJacchl CORHHEHHH M OaiTe HA3BAHMA
BENIECTB, (hOPMYJIBl KOTOPBIX:

A. C;H,CHO. B. HCOOH.
B. C,H,COOCH,, I. CH,OH.
3ATAHHE 2

3aKOHYHTe YPaBHEHHA DeaKIHil, VKaMMHTe YCIOBHUA
HX OCYIIECTBIEHHA:

A.CH,OH + Na —>.
B. CH,CHO + Cu(OH), —>.

B. CH,COOH + NaOH —.
HazoBuTe HCXogHEIE BELIECTEA ¥ MPOAYVKTEI pearinii.

3AJAHHE 3

HanmumuTe ypaBHeHHHA peaKIWid, IIpH MOMOIIH KOTO-
PBIX MOMHO OCYIIECTBHTE IIPEBPALIeHHA 110 CXeMe:

C,H, — CH,CHO — CH,COOH.

YHamxuTe YCITOBHA OCYIIECTRISHNA PEAKIIHHE 1 HAZBA-
HUA BCeX BELeCTB,

3ATAHHE 4

PaccunTaiiTe Maccy KMCIOTHL, IONVYEHHOH IIPH OKHC-
ageHuH 11 r aranansa ¢ uabeiTEOM ruapokcuaa menu (11).
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Bapuaunt 2
3AJTAHHE 1

OnpepenuTe KJIacChl coeJUMHEHHH W JalTe HA3BAHMA
BeIlecTB, (POPMYLI KOTODLIX:

A.CH,OH—CH,0H. B. HCHO.

B. CH,OCH,. I'. CH;COOH.

3AJAHHE 2

S3aKOHYHTE YpaBHeHHA peakIHil, YKaKHTe YCJOBHA
HX OCYLIECTBIEHHHA:

A.HCOOH + Zn —.

B. C;H.OH + NaOH —.

B. CH,COOH + CH,0H —.

HazoeuTe HeXoQHBIE BellleCTBA H NPOAVKTEI DEAKITHH.

3ATAHHE 3

Hanumure ypapHeHMA peakiiuil, NpH MOMOILH KOTO-
PEIX MOMHO OCYIIECTBHTE IIPEBPAIIEHHA 110 CXEME;

CH40H — HCHO —> HCOOH.

YKamHTe YCJA0BHSA OCYIIECTBICHMA PeaKk iyl u HaaBa-
HUA BCEX BeIlecTs.

3ATAHHE 4

Brruneaure Maccey VRCYCHOH KHCJOTEI, Heobxoaumoit
ana Hedrtpanusanuy 120 r rugpokcHga HATPHA.
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IIpunoxenne Ne3

A3zoTconep:xaimue
COeTMHEHHUSA.
BHoornuecKkn aKTHBHBIE
BemecTBa. Ilonnmepsl

ITepéwvii ypoeeHbd

Bapuanrt 1

3ATAHHUE 1

Cpean smemtects, ¢opmynasr kortopeix CHZCOOH,
CH,Cl, NH,CH,COOH, CH;NH,, C,H;NO,, smGepure
AMHHOKHCJIOTY H jaliTe ee HAIBAHHE.

3AJAHHE 2
Hanumure ypapHeHHe peakKIMM DOJHMepH3alHy
arunena CH,=—CH,. HazoBuTe NPOAYKT PEAKIIHH.

3ATAHHE 3

IIpusegure npuMepsb! HCKYCCTBEHHBIX M CHHTETHYE-
CKHX BOJIOKOH. HeM OTJIHMYAIOTCA CHHTeTHYeCKHEe BOJOK-
Ha OT HCRFCETEEHHHI?

3AITAHHE 4

IlepeyncnuTe M3BeCcTHBIE BAM BOLODPACTBODHUMLIE BH-
raMHuHbl. HelocTaTok Kakoro BHTAMHHA BhI3LIBAET I[HH-
ry? HazopuTe npuanaku atoro aabosieBaHHA.
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BapuanT 2
BAJAHHE 1

JlaiiTe omnpefeneHuUs MNOHATHH «AMHHOKHCJOTHI*» H
«Benrus». Yro obmiero MexXJy 5THMH KJACCAMHM ODPraHH-
YeCcKHX BelecTs?

SATAHHE 2

Haszosure nHeopraHuuyeckHe BellecTBA NOJHMEPHOTO
crpoeHus. [lepeyncanTe obnmacTi X NIpUMeHEHHA.

3AJTAHHE 3

IlepeuucnuTe H3IBECTHBIE BAM HHPOPACTBOPHMELE
pUTaMHHEBI. HegocraTor KaKOro BHTAMMHHA TPHBOIHT
Kk paxuty? Kak MmomHO yOepeusb nereil ot aroi GoJea-
HH?

3ATTAHHE 4

Karxwue pasnouanoctn PHK BEl 3HaeTe? Kakyio pons
urpaer kaxaeld g PHE B 6HocuATe3e Denxa?

Hrorosass koHTpoJsibHasi padora 3a Kypc 10 ki1acca mo npeamMery XMMHs COBMeLleHA €
BIIP.
BIIP sBnsercs BHemHeH NpoLeAypoll OLIEHKHM KadecTBa OOpa30BaHUsS, HNPOBOJUMON Ha
¢benepambHOM YpPOBHE B COOTBETCTBMM C TIpaUKOM U HOPMAaTHUBHBIMH JOKYMEHTaMHU
Pocobpuanzopa (denepanbpHoit ciyk0bl MO HAA30PY B chepe 00pa3oBaHUs U HAYKH).
OdunuanbHble TEMOHCTpallMOHHBIE BapuaHThl (1emoBepcun) BIIP, orpaxkaromue

CTPYKTYpY, COJEp’KaHHE, YPOBEHb CIOXXKHOCTH M KPUTEPUU OLIEHUBAHMS peajbHBIX paldoT,
pasMmemiaroTcss Ha oduuMagbHOM caiite omeparopa BIIP - ®UOKO (denepanbHOro
WHCTUTYTA OLIEHKU KauyecTBa 00pa30BaHUs).

[llkona ©He mnpenocraBisieT konuu aeMoBepcuit BIIP, Tak kak OHHM ABJISIOTCS
JOKyMEeHTaMH (e/iepaabHOro ypoBHs. O3HaAKOMJICHHE C aKTyalbHBIMH JIEMOBEPCUAMU U MX
UCIOJIb30BAaHUE ISl TIOATOTOBKU OCYIIECTBIISIETCS MOCe OQHUIMAIBHOIO OMMyOIMKOBAHUS Ha

carite DUOKO.
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