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MNOSJSCHUTEJBHASA 3AIINCKA
[Tporpamma 1o XMMHH Ha YPOBHE CpeJHEro oOIero oopasoBaHMs pa3paboTaHa Ha ocHOBe dDejepallbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHHS (eepanbHON

oOpa3oBaTenbHOM TmporpamMMmbl  cpeaHero obmiero obpaszoBanus (POII COO), mnpencraBineHHbIX B DeaeparbHOM
rocyaapcTBeHHOM oOpaszoBaTenbHOM ctaHmapte COO, ¢ yuérom Konnenmuu npenogaBanus yaeOHOTO peaMeTa « XUMHS B
oOpa3oBaTenbHbIX Opranuzauusax Poccuiickoil Penepannu, peanu3yrOlMX OCHOBHBbIE OOpa3oBaTElIbHbIE MPOrPAMMBI, U
OCHOBHBIX TMOJIO)KEeHUN «CTpaTrernn pa3BuTuga BocnuTaHus B Poccuiickoit @Penepaumu Ha nepuon a0 2025 ropa»
(Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3paboTKe MpOrpaMMbl MO XMMHUHU, K ONpPEIeIeHUI0 o01el cTpaterud oOy4eH s, BOCIIUTaHUS U
pa3BUTHS OOYYArOUIUXCS Cpe/icTBaMu ydeOHoro mpeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHuentyanbupie nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH MieNiel, COAEpKaHUS, Pe3ylbTaTOB OOyYeHUS U
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHue, IOJy4aeMO€ BBIMMYCKHUKaMU  OOIIEe00pa3oBaTebHOM  OpraHu3alluM,  SIBISETCS
HEOThEMJIEMOMN YacThl0 X 00pa3oBaHHOCTH. OHO CIIY>)KUT 3aBEpIIAIONIMM 3TallOM peajn3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIMX LEJOCTHOW CHUCTEME XHMHUYECKOro oOpa3oBaHUsA. OTH LEHHOCTH
KacaloTCsl TO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHHUS MHUPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pOBbIO M TPHUPOAHON cpene. Peanmusyercs XuMHU4eckoe
oOpazoBaHue OOYy4YalONIUXCS HAa YPOBHE CPEIHEr0o OOIIero oOpa3oBaHHUsS CpeACTBAMU Y4YEOHOro mpeaMera «XuMUus»,
coJiep>KaHUe M IIOCTPOCHHUE KOTOPOT'O OMPEICIICHBI B IPOrPaMME 110 XMMHUH C YYETOM crielIu(UKN HAYKH XUMHH, €€ 3HAUCHHUSI
B TO3HAHWM TIPUPOJILI M B MaTCPHAIBHOW JKM3HU OOIIECTBa, a Takke C Yy4ETOM OOmMMX Ieled W TPHHIIMIIOB,
XapaKTepU3YyIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeliHero odiero oopazoBanus B Poccutickoit denepanum.

XUMHSI KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT O0COOYIO pOJib B COBPEMEHHOM IUBWIM3ALMM, B CO3/IaHUU
HOBOW 0a3bl MaTepHUabHON KyJIbTyphl. OHA BHOCUT CBOW BKJIaa B (OpMHUpOBaHUE PAMOHATLHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHME LEJIOCTHOTO MPEACTABICHHS 00 OKpYKaIOLIEM MUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, KOTopoe (popmupyercs
B XMMHUU HAa OCHOBE TTOHMMAaHMUsI BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIET0 MUpPA, OCO3HAHHUS B3aUMOCBSI3U MEXIY CTPOCHHEM
BEIECTB, MX CBOMCTBAMH M BO3MOKHBIMHU 00JIACTIMU MTPUMEHEHUS.



TecHO B3aMMOAECHCTBYA C IPYTMMM €CTECTBEHHBIMM HAyKaMH, XUMHs CTajJa HEOTHEMIIEMOM 4YacTbl0 MHUPOBOU
KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TPYJa U KU3HU KaKJI0ro ujeHa obmiectBa. COBpeMEHHAsi XUMUS KaK HayKa
CO3MJIaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTWH HamlpaBjeHa Ha peUIeHHe IN00aIbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHSA
4eJI0BEUECTBA — ChIPbEBOM, SHEPT€TUUECKON, TUILIEBOM, SKOJIOTMUYECKON O€30MaCHOCTU U OXpaHbl 3J0POBbSI.

B coorBeTcTBUUM C 00LIMMU LEISIMU U NPUHIUIAMH CPEJAHETO 00IIEro oOpa3oBaHUs COJAEPKAHUE IpeaMeTa « XUMUS»
(10-11 xmaccel, 0a30BBI YPOBEHb W3y4YCHHs) OPHEHTHPOBAHO NPEHMYIIECTBEHHO Ha OOLICKYJIBTYPHYIO ITOATOTOBKY
00y4arIuxcsa, HeOOXOAUMYI0O MM JJisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb
COLIMYyMa, IPOJOJKEHHsI 00pa30BaHUs B PAa3JIMUHBIX O0JIACTSAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBnsoliuMu - nipeAMeTa  «XUMHS» SBISIIOTCA  0a30Bble Kypcbl — «Opranuyeckas xumusi» U «OOmas u
HEOpraHWYecKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHMSI KOTOPBIX SIBISIOTCSA OCHOBBI 0a30BOW HAyKW: CHUCTEMaA
3HAHMM [0 HEOPraHMYECKOW XMMHUU (C BKIIOUYEHHEM 3HAHWM M3 OO0lIed XMMUU) U opraHudeckoil xumuu. DopmMupoBaHue
JAHHOM CHUCTEMbl 3HAHUW TPU HU3YyYEHUU IMpeJAMeTa 00eCcHeurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOT000pa3us
BEILIECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB ¥ TEOPUM XUMHUH.

CtpykTypa conepxkaHus KypcoB — «Opranuueckas xumus» u «OO0mas u HeopraHuueckas XuMmus» chopMUpoOBaHA B
IporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAA K M3YYEHHMIO y4yeOHOro marepualia U 0OyCIIOBJI€HA UCTOPUYECKU
O00OOCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMNPEACNIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKON XUMHUHU
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUM CTPOEHUS OPraHUYECKUX COCIUHEHHM, a TAKKE Ha YPOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEACTAaBICHUN O cTpoeHuu BemiecTB. CBeleHUs 00 M3y4yaeMbIX B Kypce BEIIecTBax
JAI0TCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOrMYECKM aKTUBHBIX COeIMHEHHH. B Kypce opraHnyeckoi XumMmumn
MOJIy4alOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs IMEPBOHAYAIBbHBIE MPEICTABICHUS O
XUMHUYECKON CBS3M, KIACCU(PUKAUMOHHBIX MPHU3HAKAX BEILECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XUMHUYECKOUN pPEaKIUU.

[Tox HOBBIM YIJIOM 3peHHUsI B peaMeTe « XUMUsD» 0a30BOr0 YpoBHS pacCMaTpUBAETCS U3YUEHHBIM Ha YpOBHE OCHOBHOTO
oOuiero 00pa3oBaHus TEOPETUUECKUN MaTepUall U (PAKTOJIOTMUECKHE CBEJICHUS O BEUIECTBAX U XUMUYECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO0mas 1 HeopraHudeckasi XuMus» 00y4arolIuMcs MPeAOCTaBIsAECTCs] BO3MOKHOCTh OCO3HATh 3HAYEHUE



MEPUOANYECKOTO 3aKOHA C OOIICTCOPETUUYECKUX W METOJOJIOTHYECKHUX MO3UIUHI, TIIy0XKe MOHITh UCTOPHUIECKOE N3MEHEHHE
(GYHKIHI 3TOro 3aK0Ha — OT 0000IAIOIIEH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUM O BaKHEMINIMX BEIIECTBAX, UX COCTABE, CTPOCHWHU, CBOMCTBAX U MPUMEHEHUM, a TAKXKE O
XUMHUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHMs JomoHsIeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COJICp)KaHMs, WMCIONIUMHU KYJIBTYPOJIOTHYECKUH U TPUKIATHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TMOHHMAaHUIO
B3aMMOCBSI3U XHMHUHM C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEIHbHOM M NPAKTUYECKOW AESITEIHbHOCTH
YeJI0BeKa, CITIOCOOCTBYIOT BOCIIMTAHHMIO YBAKCHHUS K IIPOIIECCY TBOPUECTBA B O0JACTH TCOPUU M MPAKTUYECKHUX MPUIIOKCHHM
XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaxX, CBS3aHHBIX C
XUMHEH, KPpUTHYECKH OCMBICIUBATh HH(OOPMAITUIO U IPUMEHSATDH €€ JUIs TIOTIOTHCHUS 3HAHHWM, PEIICHHS MHTCIICKTYaIbHBIX U
AKCIIEPUMEHTAIBHBIX HMCCIICIOBATENBCKUX 3a1ad. B 1enoMm coaepkaHue y4eOHOTO mpeaMera «XHMHS» TaHHOTO YpPOBHS
U3YYCHHS OPUCHTHPOBAHO HAa (D)OPMHPOBAHKHE y 00YYAIONIUXCS MHUPOBO33PEHUECKOW OCHOBHI ISl IOHUMaHUS (HUITI0COPCKIX
U7CH, TAKUX KaK: MaTEPHAIIBHOE €IUHCTBO HEOPTaHWYECKOTO W OPTaHMYECKOr0 MHpa, OOYCIOBIICHHOCTh CBOWCTB BEIIECCTB
WX COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U PEIICHHS TIPOTUBOPEUNN MEKITY
HOBBIMHM (PaKTaM{d W TECOPETUYCCKUMH IMPEANOCHUTIKAMH, OCO3HAHUE POJIM XMMHH B PEHICHUU DKOJOTHYECCKUX MPOoOeM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUUECKUX PECYPCOB, CHIPhs, CO3aHMS HOBBIX TEXHOJIOTHI M MaTepHAJIOB.

B murane pemienus 3a1a4 BOCIIUTAHMS, PA3BUTHS W COLMAIM3ANMHN O0YYAIONIUXCS MPUHSATHIE MPOTPAMMOM 10 XUMUHU
MOJXOMBI K OIMPEICICHUIO COACPKAaHUS M TIOCTPOCHHS MpEeAMETa NpemaycMaTpuBarOT (POPMUPOBAHHWE YHHUBEPCATBHBIX
y4eOHBIX JCUCTBHI, MMEIONUX 0a30BOC 3HAYCHHE /IS PA3IMYHBIX BHUAOB JCATCILHOCTH: PEIICHHS MpoOJIeM, TOWCKa,
aHanu3a M 00paboTKM MHGOPMALMKM, HEOOXOIUMBIX IS NPUOOPETEHUs ONBbITA MPAKTUYECKOW M HCCIEN0BATENIbCKOM
JIeITEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUN XMMHH.

B mpaktuke mpenoiaBaHusl XUMHAH KaK Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs, TP OMNPEICICHUU COACPKATEIHHOW XapaKTePUCTUKH TICJICH W3yYeHUs TMpeaMeTa HaIlpaBICHHUEM
MEPBOCTCIICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TPU3HAETCS (OPMUPOBAHUE OCHOB XHMHUYCCKOW HAyKH Kak o01acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUIECKON JEATETLHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIOHEHTOB MHUPOBOM KYJIBTYPHI.
C MeToMYeCcKON TOYKH 3pEHUS TaKOW MOIX0/I K ONPEACIICHUIO TIeJICH N3yUSHUS TIPEAMETA SIBJISICTCS BITOJTHE OMPABIAHHBIM.



CoryracHO JaHHOM TOYKE 3pEHHUS TJIABHBIMH IEJISIMH W3Y4YeHHUs IpeaMmeTa «Xumus» Ha 6a3zoBom ypoBHe (10 —11 xi1.)
SIBIISIFOTCSI

e (QopmMupoBaHHEe CHUCTEMbl XUMHUYECKHUX 3HAHUNA KaK Ba)KHEWINEH COCTaBISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI
MHpa, B OCHOBE KOTOPOM JIe)KAT KIIFOUEBBIC MOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUHM XHMHH, OCBOCHHE SI3bIKA
HAyKH, YCBOCHHE ¥ TOHUMAaHHE CYIIHOCTH JIOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJICHHE ¢
HUCTOPHEN X pa3BUTHUA U CTAHOBJICHUS;

e (¢opMHUpOBaHUE W Pa3BUTHE MPEJCTABICHUM O HAyYHBIX METOJIaX TMO3HAHMS BEIICCTB M XHWMHUYECKHUX PEaAKIIUMH,
HEOOXOUMBIX ISl IPHOOPETEHUS YMEHHM OPHEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYCCKHUX SBJICHUM, UMEIOIITUX
MECTO B IPUPOJIE, B MPAKTUUECKON 1 MOBCEITHEBHON KU3HM;

e Ppa3BUTHE YMEHUW H CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHWEM UM OOBICHEHHEM XHMHYECKOTO
AKCTIIEPUMEHTA, COOJIFOCHUEM MPaBHJI 0€30MaCHOI0 OOpAIIeHUs C BEIIECTBAMHU.

Hapsiny ¢ aTtum, copep:kareiibHasg XapaKTepUCTHKa LIE€JIeH W 3ajad U3y4eHUs NpeaMera B MporpaMme Mo XUMHUHU
YTOUHEHAa W CKOPPEKTHUPOBaHA B COOTBETCTBMM C HOBBIMH IPHUOPUTETAMU B CHUCTEME CpEeAHEro oOImiero oOpa3oBaHUS.
Ceroanst B mpenojaBaHUM XMMHUHM B OOJIbIIEH CTENEHW OTAAETCS MPEANoYTeHHUE MPAKTUYSCKOW KOMIIOHEHTE COJICpKaHMUsI
00y4eHUsI, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA 00IIIe00pa3oBaTEIbHON OpraHu3alliy, BIIAJCIONIero He HabopoM
3HaHUH, a QYHKIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJYYCHUS 3HAHUM U PUMEHEHUS
WX B PeaJIbHOM KU3HM JIJIs1 PEIICHUS MPAKTUYECKUX 3aja4.

B cBsi3u ¢ 3TUM Npu U3YYEHUU TpeaMeTa « XUMHS» JTOMUHUPYIOIIEEe 3HAYCHUE MPUOOPETAIOT TaKWe ILEeJIM W 3aJayH,
KakK:

aganTanys oOydYaromMXcsl K YCJIOBUSM JUHAMUYHO pa3BUBAIOLIErocs MHUpa, (HOPMUPOBAHUE HWHTEIIIEKTYaIbHO
Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IIPUHSATHIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHue y 0O0OYyJarONIUXCsl KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE
JUTSl pa3IMYHBIX BUJIOB JIEATEIBLHOCTH: PEIICHUsS TTPo0JIeM, OUCKaA, aHalin3a U o0paboTKu MH(POpMAIH, HEOOXOAUMBIX IS
pUOOPETEHUS OMbITa JEATEIbHOCTH, KOTOPAsi 3aHUMAET BaXHOE MECTO B IMO3HAHWU XUMUU, a TAKXKE JJIS OLICHKH C MMO3UIUN



HKOJIOTUYECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX MPOLECCOB HA OPraHU3M YeJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00y4YaroImuXcsi: CIOCOOHOCTH
CaMOCTOSITEJIbHO NPUOOpPETaTh HOBbIE 3HAHMS [0 XUMHHM B COOTBETCTBUHU C YKU3HEHHBIMHM MOTPEOHOCTSIMH, HUCIIOJIb30BATH
COBpEMEHHbIE HH(OPMALMOHHbIE TEXHOJIOTUU Ui IOMCKAa M aHajiu3a ydyeOHOM M Hay4YHO-NOMYJISIPHOM HH(pOpMaIUu
XMUMHYECKOTO COJEPKAHUS;

dbopMUpOBaHUE U pa3BUTUE Y OOYYAIOLIMXCS ACCOLUMATUBHOIO M JIOTMYECKOTO MBIIUICHHS, HAOII01aTeIbHOCTH,
COOpaHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, IpPHU IUIAHUPOBAHUM U IPOBEICHUU
XUMHUYECKOT0 IKCIIEPUMEHTA;

BOCIIUTaHUE y oOydaroumxcss yOeXJAEHHOCTH B TYMAHHCTHUECKOW HANpaBIEHHOCTH XWUMHUHU, €€ Ba)XXHOM poiu B
pelIeHUr TJI00AbHBIX MPOOJIEM palMOHAIBHOTO MPUPOAOIONIb30BAHUSA, IOMOJIHEHUSI SHEPreTUYECKUX PECYPCOB H
COXpaHEHUs! MPUPOJHOIO PAaBHOBECHS, OCO3HAHUSI HEOOXOIMMOCTH OEpEeXHOr0 OTHOUIEHUS K MPUPOJIE U CBOEMY 3JI0POBBIO,
a TaKKe MPUOOPETEHUS ONbITa MCIOJIB30BAHUS TONYYCHHBIX 3HAHWWA ISl TPUHSATHS TPAMOTHBIX PEIICHWH B CHUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yuebGHOM miaHe cpeqHero o0mero oopa3oBaHus NpeaMeT « XUMus» 0a30BOr0 YpOBHS BXOJUT B COCTAB MPEIMETHOM
obnactu «EcTecTBEeHHO-HAYUYHBIE PEMETHI.

OO1iee 4MCIIO 4YacoB, OTBEIEHHBIX JUIsl M3YyYEHUs XMMHHM, Ha 0a30BOM YPOBHE CpeaHEero oomiero oOpa3oBaHMs,
coctaBisier 68 wacoB: B 10 kmacce — 34 waca (1 wac B Hememo), B 11 kmacce — 34 uaca (1 yac B Hemento).



COAEPXKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMHUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMH

[IpenmeT oOpraHMYecKOW XUMHH: €€ BO3HUKHOBEHHME, Pa3BUTHE W 3HAYEHHE B IIOJYYEHHM HOBBIX BELIECTB U
MatepuanoB. Teopusi ctpoeHust opraHudyeckux coeauHennit A. M. bytnepoBa, e€ ocHOBHbIE TosOXKeHHS. CTPYKTypHbIE
(dbopMyIbl OpraHUYeCcKUX BemecTB. ['oMonorus, n3oMepusi. XuMUYECKast CBSI3b B OPTaHUYECKUX COCTUHEHUAX — OJIMHAPHBIC
Y KpaTHBIE CBS3H.

[IpencraBnenne o KiaccuUKAMU OpPraHUYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKuX COEIWHEHUN
(cuctemaTnueckasi) ¥ TPUBUAJIbHBIC HA3BaHUS BAXKHEHIITUX MPEJACTABUTENCH KIIACCOB OPTaHMYECKUX BEIECTB.

OKCHEpPUMEHTAJIbHBIE METO/IbI U3yUYEHHUs BEIECTB M MX MPEBPAIICHHI: O3HAKOMJIEHHE ¢ 00pasiiaMu OpraHuyeCcKHuX
BEIIECTB U MaTepHallaMd Ha HUX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIEeCTB, HAOIIOJEHHE U ONMUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB IO TMPEBPAIICHUIO OPraHWYECKUX BEIIECTB NMPHU HarpeBaHuW (IUIaBIeHWE, OOYIJIMBAaHUE U
ropeHue).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psA. MeTaH W 3TaH — NPOCTEHIINE MPEACTABUTENIN AJIKAHOB:
dusznueckre U XUMHUYECKHME CBOMCTBA (peakiMu 3aMElIeHUs] M TOpPEHUs), HAXOXKICHUE B MPHUPOJE, IMOJIyYEeHUE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psi. DTWIEH U MPONWIEH — MPOCTEHIINE NPEICTABUTEIN AIKEHOB:
¢usznueckre M XUMHYECKHE CBOMCTBA (peakuuy TUAPUPOBAHUS, TAJIOT€HUPOBAHMSA, THUApPATALUHU, OKHUCICHUA U
MOJIMMEPHU3ALINH ), TTOJIyYeHHE U IPUMEHEHHUE.

Anxamuensl: OytanueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOMCTBA (peakius
nosmmMmepu3anum). [loydeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.



AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHUS, FTOMOJOTUYECKUM psill. ALIETHIIEH — MPOCTEUIINI MTPEACTABUTEINb aJTKUHOB:
COCTaB, CTpOEHUE, (PU3NYECKHE M XHUMHUYECKHE CBOMCTBA (peakUMu THIPUPOBAHMS, TAJOIC€HUPOBAHUS, THUJIpaTAlUH,
TOpEeHus), OJy4YeHUEe U TPUMEHEHUE.

Apensl. ben3zon: coctaB, cTpoeHue, puznyeckne 1 XMMUYECKHE CBOMCTBA (peaKIMy TajJOreHUuPOBaHUS U HUTPOBAHMUS),
NOJIyYeHUE U IPUMEHEHUe. To1yon: cocmas, cmpoeHue, huzuueckue u XUMuiecKue ceolcmea (peakyuu 2an02eHuposanusl u
HUMpOBAanUs), noayueHue u npumeHenue. TOKCHUYHOCTb apeHOB. [eHeTHdeckas CBs3b MEXIy YIJIEBOJOPOAAMH,
MIPUHAJIEKAIUMHA K PA3TUIHBIM KJIACCaM.

[IpupoaHbie UICTOYHUKH YTIIEBOI0PO10B. [TpupoaHbiii ra3 u nonytHeie HedTsHbIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
CnocoOnl nepepaboTku HEGTH: MEPETOHKA, KPEKUHT (TEPMUUYECKUH, KaTaluTUuueckuit), nmuponus. [IpoaykTsl nepepaboTKu
He(TH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIN yTroib U NPOAYKTHI €ro nepepadboTKH.

DOKCHEepUMEHTAIbHBIE METOJbl M3YyYEHHs BEIIECTB M WX MPEBPAIICHUN: O3HAKOMJIEHHE C oOpaslaMH IU1acTMace,
Kay4yKOB M pe3uHbl, koymekunu «He@tb» u «Yroap», MoeanpoBaHie MOJIEKYIT YIIIEBOJOPOIOB U IajJlOr€HONPOU3BOIHBIX,
MIPOBEICHHUE MPAKTUYECKOW PAOOThI: MOJYYECHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3amaun.

Bbluncnenus no ypaBHEHUIO XUMHYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA MIIM MPOIYKTa
pEeaKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN).

Kuciiopoaconepxkamue opraHu4eckKue CoeJHHEHUA

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOJ U 3TaHOMI: CTPOEHHUE, (PU3NYECKne U XUMHYECKHE CBOMCTBA (peakuuu ¢
AKTUBHBIMU METAJIJIAMH, FAJIOT€HOBOJOPOJaMH, TOPEHNUE), TPUMEHEHUE. BOOPOAHBIE CBSA3H MEXITYy MOJIEKYJIAMH CIIUPTOB.
JleficTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToMHbl€ CHUPTHI. OTWUJIEHIVIMKOAb M TJULUEPUH: CTPOCHHE, (PU3NYECKHE M XHUMHYECKUE CBOWCTBA
(B3aMMOJEICTBUE CO LIEIIOYHBIMA METAJIIaMH, KaYECTBEHHAs pPEaKIisi HA MHOIOaTOMHbIE CIUPTHI). JlelicTBHE Ha OpraHu3M
yenoseka. [I[puMenenne rmunepuHa u STUIEHTJIMKOIIS.

deHoJI: CTPOCHNE MOJICKYJTBI, PU3NYECKHE U XUMUYECKHUE CBOMCTBA. TokcnyHOCTh eHona. [Ipumenenue gpenona.




Anbaerunipl U kemownsvl. Gopmanibieru, aleTaablIerujl: CTpoeHue, GU3NUYecKue U XUMHUYECKHE CBOMCTBA (peakluu
OKHCJICHUS] M1 BOCCTAHOBJICHUSI, KAYECTBCHHBIC PEAKIIMHU ), TTOTYYEHHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpefe/ibHbIE KapOOHOBBIE KHUCJIOThI. MypaBbHMHAsl U YKCYCHasi KUCIOTBI: CTpOeHHE, (QU3UYECKHE U
XUMUYECKUE CBOMCTBa (CBOMCTBA, oOIIMEe ISl Kjlacca KHUCJIOT, peakius STepuduKaiuu), MOJIy4eHUEe U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KHCIOTHI KaK MPEACTABUTENIM BBICIIMX KAapOOHOBBIX KHCJIOT. Mblja Kak COJM BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOLIEE JEHCTBUE.

Cnoxuble 2(pupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['maponus cinoxubix 3pupo. XKupsl. ['uaponus xKupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.

VYrineBoapl: cocTaB, KiacCH(pUKalMs yriaeBoAoB (MOHO-, IU- M Tonucaxapuabl). [moko3a — npocTedmmi
MOHOCAaXapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYIbI, PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJEHCTBUE C THIPOKCUAOM
menu(ll), okucnenre aMmuadHbIM pacTBOpoM okcupa cepedpa(l), BocctaHOBIEHUE, OPOKEHHE TIIFOKO3bI), HAXOXKICHUE B
pupojie, IpUMEeHeHue, onosiorunyeckasi pojb. GotocuHTe3. OpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnoio3a kak npupoanble noauMepsl. CTpoeHre KpaxmMaia U LeJUI0a03bl. OU3nuecKue U XUMUYECKUe
CBOMCTBa Kpaxmaiia (TUApOoJIn3, KAYECTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METO/Ibl M3YYCHMs] BEIIECTB M HMX MPEBpPAIICHUN: MpOBEJCHUE, HAOIIOJICHHE W OMNHCaHUE
JEMOHCTPAIMOHHBIX OIbBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIUPTOB (OKUCICHHE 3TaHOJA
okcunom wmenu(ll)), mHOroaromMubIx cnupTroB (B3auMmojelcTBue riuuepuHa ¢ rugapokcunom wmenu(ll)), anpnerunon
(okucneHne aMMHUAaYHbIM pacTBOpoM okcuna cepedpa(l) u ruapoxkcuaom meau(ll), B3aumoneiicTBue kpaxmalnia ¢ UOJOM),
MIPOBE/ICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnbie 3anaumn.

Briuncnenns mo ypaBHEHUIO XUMUYECKOU peakinu (Macchbl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU MPOAYKTA
pEeaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 UCXOJAHBIX BEILIECTB WM IPOYKTOB PEAKIUH).

A3zoTconepxkaliye OpraHu4ecKiue COeTUHEHUS.

AMUHOKHCIIOTBI Kak aM(OoTepHbIE OpraHndYecKkne coenuHeHus. PU3NUECKre U XMMUYECKHE CBOWCTBA aMHUHOKHCIIOT
(Ha mpumMmepe rimiHa). buonornueckoe 3HaueHUe aMUHOKUCIIOT. [lenTu b



benku kak npupoHbIe BBICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuuHas, BropuuHas U TpETUYHAsi CTPYKTypa OEJIKOB.
XUMHYEeCKHe CBOWCTBA OEJIKOB: TUAPOIN3, AeHATYypallisl, KAYECTBEHHbIE PEAKIIMU Ha OCJIKHU.

OKCnepUMEHTAIbHbIE METObl M3YUYEHHUSI BEIIECTB U UX MPEBpaILEHUA: HAOII0IeHHE U ONMCaHUE JEMOHCTPALMOHHBIX
OMBITOB: JeHATypalus OEJIKOB MPU HArPEBAHUU, [[BETHBIE PEAKIIMU OEIKOB.

Bricokomouieky/IsipHble cOeIMHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEpU3AINU, CPEIHsAss MOJeKyJsipHas Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIUHEHUN —
NOJIMMEPU3ALIMS U TIOJTUKOHACHCAIHS.

OKCIEepUMEHTAJIbHBIE METO/Ibl M3YYEHHMs BEIIECTB M HUX NPEBPALICHUN: O3HAKOMJIEHHWE ¢ 00pa3liamMH MPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst MeXNpeaMETHBIX CBSA3EH IPU M3YYEHHHM OpraHmyeckod xmmuu B 10 Kiacce OCyHIECTBISIETCS 4Yepe3
MCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W MOHITHH, SBISIOMIUXCS CUCTEMHBIMH IS OTACIHHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHSATHS: SIBICHHE, HAy4YHbIM (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3,
KJ1accu(pukanus, NnepuoIM4YHOCTb, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIIMPOBAaHHUE.

®dusuka: mMatepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUYECKUI ypOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, PU3NYECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knetka, opranusM, Ouocdepa, 0OOMEH BEIIECTB B oOpraHu3Me, (HOTOCHHTE3, OMOJOTHMYECKH AKTHBHBIC
BeriecTBa (OENKH, YTIeBOIbI, KUPHI, PEPMEHTHI).

['eorpadusi: MuUHEpasbl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTNIUBO, PECYPCHI.

TexHonorusa: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IUTAaHUS, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE H
KOCMETUYECKHE MTpenapaTsl, MAaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



HJTAHUPYEMBIE PE3YVJBbBTATBHI OCBOEHUA NTPOI'PAMMBI 1O XUMHUHN HA BA3OBOM YPOBHE
CPEJHET'O OBHIETI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHSI OOYYarOUIMMUCS MPOrpPaMM CPEIHEro OOLIEro
oOpa3oBaHus (JJMYHOCTHBIM, METANpeIMETHbIM M MpeaMeTHbIM). HaydHo-meToauuyeckod OCHOBOW [UIsi pa3paboTKH
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOILIero oOpa3oBaHMs SBISAETCS CUCTEMHO-AESTEbHOCTHBIM
MTOAXO/.

B cooTBeTCTBUU C CUCTEMHO-AESITENIBHOCTHBIM MOIXO0/I0M B CTPYKTYPE JJMYHOCTHBIX PE3YyJbTaTOB OCBOCHMS IIPEIMETA
«XuMHS» Ha YPOBHE CPEHETO 001Iero 00pa30BaHus BbIAEIEHBI CIEIYIONINE COCTABISIOIINE:

OCO3HaHWE OOYyYalIIUMHUCS POCCUUCKOM TpPaXJAHCKOM MAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTU U CaMOOIIPENEIICHUIO;

HaJM4KMe MOTUBALIUU K OOYYEHHIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHUI JIMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW W MCTOPUYECKHUX
TpaauLuuid 6a30BOM HAYKU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarolIMXCsli PYKOBOJICTBOBAaTbCS B CBOEW JIEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMH, IPUCYIIMMHU LEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Ke MPABOCO3HAHUS SKOJOTMYECKON KyJIbTYPhl U CIIOCOOHOCTH CTABUTH LEIU U CTPOUTH )KM3HEHHbIE IJ1aHbI.

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHS NpeIMeTa «XHUMHsSD JTOCTUTAIOTCS B €IMHCTBE y4e€OHOM M BOCHUTATEIBHOU

NESATETIbHOCTY B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLIMOKYJIBTYPHBIMHU, IYyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMU U
ujeasaMd POCCUHCKOTO0 Tpa)xJaHCKOrO OOIIecTBa, MHPUHATHIMA B OOIECTBE HOPMAaMU U MpPaBWIaAMU TMOBEACHUS,
CIOCOOCTBYIOIIMMU MPOIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHUSI U HDABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU 00YyYaIOIIHNXCS.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaroT CPOPMUPOBAHHOCTH OMbITA MMO3HABATEIBHOU U
MPAKTUIECKOHN JACSITEIbHOCTH O0YJAIOIINXCS IO PeaTM3aIlii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS

OCO3HaHMS 00YYAIOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB M 00S3aHHOCTEH, YBAXKECHHS K 3aKOHY U TIPABOTIOPSIIKY;



IPEACTABIEHUS O COUMAIBHBIX HOPMaXxX U MPABUIIAX MEKJIIMYHOCTHBIX OTHOLLIEHHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM IEATEIBHOCTH TMPU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
NIO3HABATEIbHBIX 33144, BBIIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMAaTh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHThI JPYTUX MPU aHAJIM3€ Pa3IMYHbIX
BUJIOB YUEOHOU €A TENBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOLIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTEYECTBEHHON XUMUH;

YBa)XEHHS K IMPOIIECCY TBOPYECTBA B OOJACTU TEOPUHM M MPAKTHUECKOTO NMPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO
JOCTHUKEHUS HAYKHU €CTh PE3YNIbTAT AJTUTENbHBIX HAOMIOAEHUH, KPOTOTIMBBIX SKCIEPUMEHTAIIbHBIX TOMCKOB, TOCTOSTHHOTO
TPy/Zla Y4EHBIX U IPAKTUKOB;

UHTEpeca M [O3HABaTEJbHBIX MOTHBOB B MOJYYEHUHM W TOCIEAYIOIIEM aHaIW3e HHPOPMALHUH O NEpeOBBIX
JOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLIEHMBATH CUTYyallMH, CBSI3AHHBIE C XMMHUYECKUMH SIBJICHUSMU, U NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEACHUE U ITOCTYNKH CBOMX TOBAPHILEH C MO3WLIHMN HPABCTBEHHBIX U ITPABOBBIX HOPM
Y OCO3HAHME MOCJIEICTBUM 3TUX ITOCTYIIKOB;

4) popMuUpOBaHMS KYJbTYPbI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/0pOBOr0 M 0e30macHOro odpasza >KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBbIO;

coOmo/ieHnsl TpaBuil 0O€30MacHOr0 OOpalleHUs] C BEUIeCTBAMH B OBITY, MOBCEIHEBHOW JXU3HU WU B TPYIOBOU
NEATEIBbHOCTH;

IIOHUMAHUSl UEHHOCTH IMPaBUJ HHAMBUIAYAIBHOIO W KOJUIEKTHBHOIO O€30MaCHOIO ITOBEAEHUS B CHUTYalMsX,
YIPOXKAOIIKX 310POBBIO U )KU3HMU JIIOACH;



OCO3HAaHMS MOCJIEICTBUN U HENPUITHUS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHHUS);

5) Tpya10BOTO BOCIIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKOW JIEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOW U APYIHX BUJAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a]1ad COIMAIbHOW HAMPABIEHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI );

MHTEpeca K NPAKTUYECKOMY HM3YUYEHHIO MpPOPEcCUuidl pa3IMyHOro pojJia, B TOM YHUCIE Ha OCHOBE NPUMEHEHHS
peIMETHBIX 3HAaHUHN 110 XUMUU;

YBa)XXEHUS K TPYNY, JIIOAAM TPYJa U PE3yJbTaTaM TPYAOBOM JESTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUAYAIbHON TpaeKTOpUU 00pa3oBaHus, Oyaylel mpopeccuu 1 peaan3aiuu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U OTPEOHOCTEN
o011ecTBa;

6) ’K0JI0rM4eCKOTr0 BOCIIUTAHMSI:

AKOJIOTMYECKHU LEIECO00Pa3HOr0 OTHOIICHHS K TPUPOJE, KAK MCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MMOHUMAaHUs TJI00ATLHOIO XapaKTepa HKOJIOTMYECKUX MPOOJIEM, BIHUSAHUS 3KOHOMHUYECKHX IMPOLIECCOB HA COCTOSIHUE
IIPUPOTHON U COLMAIIBHOW CPEJIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIIOJNIb30BAaHUS JIOCTHOKEHUM XHMHM Uil PEHIeHUs BOIPOCOB PAllMOHAIBHOIO
MIPUPOIOTIOIb30BaHNS;

AKTUBHOTO HENPUATUSA ACUCTBUN, NMPHUHOCILIUMX BPEI OKPYKAIOWIEW NPUPOJHOM Cpele, YMEHHs IPOTHO3UPOBATH
HEOJIaronpUsTHbIE SKOJIOTMYECKUE MTOCIIEICTBUSA MPEANPUHUMAEMBIX AEUCTBUI U PEIOTBPAILATD UX;

HaJM4Ms Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUICHHS, 3KOJOTHYECKOW KYJIbTYphl, ONBITA AESITEIBHOCTH IKOJIOTHYECKOM
HaIlPaBJI€HHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS MMU B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM W COLMAIBHON MpaKTUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO IIPOTHUBOCTOSITh UI€0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSA:



c(hOpMHPOBAHHOCTH MHUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOLLECTBEHHOU
IPaKTUKU;

NOHUMAaHUSl CIEeUM(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHMM PALMOHAIBLHOIO HAYYHOIO
MBIIIJIEHUS, CO3JaHUMU IIEJIOCTHOTO MPEJICTABICHUA 00 OKpYXKAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U 4YeJOBEKa, B
MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHMM JJisi COBPEMEHHOM IUMBWIM3alMU: B €€ TyMaHHCTUYECKOU
HaIPaBJICHHOCTH M Ba)XHOM POJM B CO3JaHUU HOBOH 0a3bl MaTepualbHOW KYJIbTYpbI, PEIICHHH TJI00ANbHBIX IpOoOsIeM
YCTOMUMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUECKOMN, MUINEBOM W DKOJOTHYECKOM OE30MacHOCTH, B
Pa3BUTHH MEIUIMHBI, O0ECNEYEHUN YCIOBHM YCIEIIHOTO TPyJAa M IKOJOTMYECKH KOMGPOPTHON MKU3HHM KaXKIOTO YICHA
o011ecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: NMOHUMAHMS CYIIHOCTH METOJOB IO3HAHUWS, HUCHOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHUS Ul aHAM3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEro MUpa U
MPOUCXOASIINX B HEM U3MEHEHUI, YMEHUS Je1aTh 0OOCHOBAHHBIE 3aKIIOUYECHHSI HA OCHOBE Hay4HbIX (DAKTOB U UMEOUIUXCS
JAHHBIX C LIEJIbIO MOJIYYEHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS I pEelIeHUsl MpoOJIeM B peajbHbIX >KM3HEHHBIX
CUTYyaLUsIX;

MHTEpeCca K NO3HAHUIO U UCCIIEI0OBATENIbCKON ACATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY TMOJYUYEHHUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IUYHBIX chepax MpodhecCHOHATBLHOU NesITeNbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yabTaThl OCBOCHUS y4E€OHOro mpeaMeTa «XUMUsS» Ha YPOBHE CpeJHEro oOuero oopa3zoBaHuUs
BKJIIOYAIOT:

3HaYuMble s (OPMUPOBAHMS MHUPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIE — (MEXIIPEIMETHBIC)
oOLIeHAyYHbIE MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U cHEeHU(pUKY METOJ0B IO3HAHMS,



UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIeCTBO, DHEPTrus, sIBJIECHUE, MPOIECC, CUCTeMa, Hay4yHbIM (hakT,
MPUHIIUII, TUTIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEAOBaHUE, HAOIIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCaJbHbIC YyueOHble JAeHCTBUs (IMO3HABaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIE), OOECIIEUHBAIOIINE
dbopmupoBaHue QYHKIIMOHATLHONU IPAMOTHOCTH M COLIMATILHON KOMITIETCHIIUN 00Yy4YaroIINXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS MCIOJIb30BaTh OCBOCHHBIE MEXJAUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUA U
YHHUBEpPCAJIbHbIE yUeOHbIE IEHCTBUS B IO3HABATEIBHON U COLMATILHOMN MPAKTHKE.

MeranpenMeTHble  Pe3yiabTaThl  OTPa)XKalOT  OBJAJICHUE  YHUBEPCAIBHBIMU  YYEOHBIMHU  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMHU.

OBJ1ajieHNe YHHBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU €CTBUSIMH:

1) 0a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaTU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENEHsATh LENU AEATECIIBHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUM HUX JOCTHKEHHS, COOTHOCUTH PE3yJIbTaThbl
NEATEIIbHOCTH C OCTABIICHHBIMU LICJISIMU;

HCMOJIb30BaTh MPU OCBOCHUHU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATh XaPAKTEPHbIC TPU3HAKU MMOHSATHN
Y yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS sl OOBICHEHUS OTACNIbHBIX (DAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAHUS U KPUTEPHH JIJIsl KJTACCU(PUKAIINN BEIIECTB U XUMUIECKUX PEaKITHH;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3H MEXK/Y N3YyUYaeMbIMU SBJICHUSIMU;

CTPOUTh JIOTMUECKUE PACCYXICHUS (MHAYKTUBHbBIC, JICAYKTUBHBIC, MO aHAJIOTHU), BBISBIATH 3aKOHOMEPHOCTU M
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITh B MPOIIECCE MO3HAHUS, UCIOJIb3yeMble B XUMUU CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, TPE0oOpPa30BbIBAThH
MOJICTIbHBIE TIPEJICTABICHUS — XUMUYECKHHA 3HAK (CHMMBOJI) DJIEMEHTA, XHUMHUYecKas ¢GopMmyra, YpaBHEHHE XHMHUYECKOU
peaKknuu — TPU PEIICHWH Y4YeOHBIX TO3HABATEIbHBIX W TPAKTHUECKUX 3a/1ad, MPUMEHSATHh Ha3BaHHBIC MOJCIIHHBIC
MPEJICTABJIEHHUS JJIsl BBIIBICHUS XapaKTEPHBIX MPU3HAKOB U3YyYa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIUN.

2) 0a30BbIE HCCIEI0BATEILCKHE TeCTBUA:



BJIa/IETh OCHOBAMHU METOJ/IOB HAYYHOI'O IMO3HAHUS BEIECTB U XMMHUECKUX PEAKIIMIA;

(opMynHpoOBaTh LIETU U 33/1a4U UCCIIEA0BAHUS, HCTIOJIb30BATh MOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYITHPOBAHHbIE
BOIPOCHl B Ka4e€CTBE WHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIsl (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMbIX CYKJICHUN;

BJIa/JI€Th  HABBIKAMH  CaMOCTOSITEJIBHOTO  IJIJAHUPOBAaHUS M TMPOBEACHUS  YUYEHHUYECKHUX  OKCIEPUMEHTOB,
COBEpILIECHCTBOBATh YMEHHUS HaOMI0JaTh 3a XOJOM IMpOIecca, CaMOCTOSITENIbHO MPOrHO3UPOBATH €ro Pe3ylbTar,
dopMynurpoBaTh 000OIIEHHS M BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YyJbTAaTOB HCCIEIOBAHUS, COCTaBIAThH
000CHOBaHHBIN OTYET O MPO/JIeTaHHON padoTe;

MpUOOPETaTh OMBIT YYEHUUYECKOW HCCIAEAOBATENIbCKOM M MPOEKTHOW JEeATEIbHOCTH, MNPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIBbHOMY MOMCKY METOJOB PELICHUSA MPAKTUYECKUX 3a/1ay, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ nuaopmaunmeii:

OpUEHTUPOBATbCS B pA3JIMYHBIX HCTOYHUKAX HWHGMopManuu (HaydyHO-TIOMYJSIpHAs JMUTEpaTypa XHUMHUYECKOIrO
coliep>KaHusl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa), aHANM3UpOBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (HOpM
MPEACTABIICHUS, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMyIHUpoBaTh 3aMPOChl U MPUMEHSATh Pa3JIMUHbIE METOJIbI MPU MOUCKE U O0TOOpe MHPOpMAIUU, HEOOXOTUMOM st
BBIIIOJIHEHHSI YUEOHBIX 3a7a4 ONpPEIeIEHHOrO TUIA;

npuoOpeTaTh OMBIT HCIONB30BaHUS HH(DPOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH M Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITENTLHO BBIOMpAaTh ONTUMANbHYIO (opMy mpenctaBieHuss UHbopMaruu (CXeMmbl, TpaduKH, IUATPAMMBI,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

MCIIONIb30BaTh HAY4YHBIA S3BIK B KAdyeCTBE CPEACTBA MpH paboTe C XMMUYECKOW HH(OpMaIueil: MpUMEHSTh
MeXMpeaMeTHbIe ((pU3nueckre 1 MaTeMaTUYeCKNUe) 3HaKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHnie YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU A1eHCTBUSIMH:



3a/1laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJie AWAIOra W/ WM JAUCKYCCHM, BBICKA3bIBaTh HJIEH,
(bopMynHpOBaTH CBOM MPEATI0KEHHUSI OTHOCUTENIBHO BBITIOJIHEHUS MIPEITIOKEHHOM 3a]1a4H;

BBICTYIIaTh C Mpe3eHTalueld pe3yJabTaTOB IO3HABATEIBHON JESATENbHOCTH, IOIYYEHHBIX CAMOCTOSITENBHO WU
COBMECTHO CO CBEPCTHHUKAMHU TPHU BHIIOJHEHHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThl MO HMCCIECIOBAHUIO
CBOMCTB M3y4aeMbIX BELIECTB, peau3alii y4eOHOro npoekra u (opMyaupoBaTh BBIBOJBI MO pe3ysbTaTaM MPOBEIEHHBIX
UCCJIeIOBAaHUM MTyTEM COIIACOBAHMS MO3UIUHI B X0J1€ OOCYX/IEHUS U 0OMEHA MHEHUSIMHU.

OByaieHue YHHBePCAJIbHBIMH PeryJsTUBHBIMH AeHCTBUAMM:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO MTO3HABATENIbHYIO JIEATENBHOCTD, ONPEAeIssd €€ e U 3a1a4H,
KOHTPOJUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATH MPEUIaraeMblil alrOpUTM JEHCTBUU TMPU BBITOJIHEHUH
y4eOHBIX M HCCJIEN0BATEIbCKUX 3a7ad, BbIOMpaTh HauOosiee >PQPEKTUBHBIM CHOCOO MX PEHICHHS C YYETOM IMOTYy4YEHUs
HOBBIX 3HAHHI O BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBIB10 KJIACCE
[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca « OpraHuyeckasi XuMush OTPakaroT:

1. c(hOpMHUPOBAHHOCTh TPEJCTABICHUNA O XUMUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYYHOW KApTHUHBI MHpPA, POJIH
XUMHUU B TTO3HAHWUH SIBJICHUN TIPUPOBI, B (POPMUPOBAHUHN MBINLICHUS W KYJIbTYPbl JUYHOCTH, €€ (PyHKIIMOHATHLHOMN
IPaMOTHOCTH, HEOOXOJIMMOM JIJIsi pEelIeHUs] MPAKTHUYECKUX 3a/lad U DKOJIOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO ¥ IPUPOJHOM CPEAE;

2. BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUI, KOTOpasl BKIIIOYAET: OCHOBOIOJIATAIOIIUE MOHATUS (XMMUYECKUI JIEMEHT,
aToM, DJIEKTpOHHasi O0OJI0YKa aToMa, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIHHOCTh, XHUMHYECKasi CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTas UM COKpaiméHHas), MOJb, MOJSIPHAs Macca, MOJSPHBIN OO0BEM, YIrJIepOIHBIN
CKeTeT, (PYHKIIMOHANIbHAS TPYIINa, PajuKajl, U30MEepPUs, U30MEPbI, TOMOJIOTUYECKHUMN PsiJl, TOMOJIOTH, YTIEBOJIOPOIbI,
KHCJIOPOJ U a30TCOJAEPKAIIME COCAMHEHUS, MOHOMED, IIOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COENHEHNA); TEOPUU U 3aKOHBI (TEOpUsI CTPOEHUS OpraHuveckux BemlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs



MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMHUHU; MUPOBO33PEHUECCKUE 3HAHUS, JIEKAIUE B OCHOBE
MOHUMAaHMS IPUIYUHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM, (DaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAxX, COCTaBe,
MOJIydEHUH W O€30MaCHOM HCMOJIb30BAHUM BAKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY MU MPAKTUYECKOU
NeSITeIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIIATh XapaKTepHbIC MPU3HAKU TIOHSATUM, YCTAHABIMBATh HMX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS TP OMUCAHMM COCTaBa, CTPOCHUS M NPEBPAIICHUN OPraHUYECKUX
COCIMHCHUM,

c(hOpMUPOBAHHOCTh YMEHHH UCIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY JJIS COCTABJCHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) (POPMYT OpraHMYECKUX BEIIECCTB M YPAaBHCHUN XUMUUYECKUX PEaKIIUH,
M3TOTaBIUBATh MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB JJI WU CTPALIMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJJICKHOCTh U3YUCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBYy U
CTPOCHHUIO K OINpEAeIEHHOMY KJIAcCy/TpyIIe COEeIUHEHUN (YriaeBOJAOPOJbI, KHUCIOPOJI U a30TCOJEpKaIlue
COCMHEHUS, BBICOKOMOJEKYJSIPHbIE COCIUHEHUSA), JaBaTh WM HA3BaHUS IO CUCTEMAaTHYECKOW HOMEHKIATYype
(IUPAC), a Takxe NPUBOJUTH TPUBHAIBHBIC HAa3BAaHUS OT/ICIbHBIX OPraHUYECKHX BEINECTB (ITHIJICH, MPOIHIICH,
alleTUJICH, ATUICHIJIMKOIb, TJIULEPUH, (EeHON, (OpMallbACTU], alleTalbJIEeTU]l, MypaBbUHAs KHUCIOTa, YKCyCHas
KHCIIOTa, OJICMHOBAS KHUCIIOTA, CTEAPHUHOBAsS KUCIIOTA, TIIFOK03a, (PPYKTO3a, KpaxMaJl, IEUTF0JI03a, TIIHIIHH);
c(hOpPMHPOBAHHOCTh YMEHUS OMPENEIATh BHUIBI XUMHYECKOW CBSI3M B OPTaHMYECKUX COCTUHEHUSAX (OIWHAPHBIC U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSTH TIOJIOKEHUSI TECOPUU CTPOCHUS OpraHndecKux BemiecTB A. M. bytneposa ms
00BSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPH30BATh COCTaB, CTPOCHHUE, (PM3MUCCKUE U XUMUYECKHE CBOWCTBA TUITMYHBIX
MPEJCTABUTENICH PA3IUYHBIX KIIACCOB OPraHMYECKHX BEHIECTB (METaH, 3TaH, ASTUJIEH, NPOMWIEH, alleTUJICH,
Oyraguen-1,3, metunOyraaueH-1,3, GEH30JI, METaHOJ, ATAHOJ, ATUJICHTIUKOJb, TJIMIEPUH, (DEHON, aleTanbaerus,
MypaBbHHAasi U YKCyCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, LEeJUII0JI03a, aMUHOYKCYCHAsl KUCIOTa), WIIIOCTPUPOBATH



10.

11.

12.

13.

14.

15.

IF€HETUYECKYI0 CBA3b MEX]Yy HUMH YPaBHEHUSMU COOTBETCTBYIOLIMX XMMHUYECKUX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUHHUKH YTIEBOJAOPOIHOTO ChIPbs (HEPTh, MIPUPOIHBIN a3, yroib),
Croco0bl UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NEPepadOTKU;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMUCIEHUS MO XUMHYECKUM YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA
UCXOJHOTO BEUIECTBA WJIM MPOJYKTa PEaKIMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BEILECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX
B XMMUU TpU HU3YYEHUU BELIECTB W XUMHUYECKUX SBJICHUW (HAOMIOACHHE, W3MEPEHHUE, DSKCIEPUMEHT,
MOJIETMPOBAHMUE), HCIOIb30BATh CHUCTEMHbIE XUMHUYECKHME 3HAHUS I MPUHATUS pElIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHUW COONIOJATh MpaBUA MOJb30BAHMS XUMHUYECKOM MOCYJ0M U J1abopaTOPHBIM
000pyZIOBaHUEM, a TaKXe MpaBHUiia OOpAILEHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMH IO BBIIOJIHEHUIO
7a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATH W BBIMOJIHATH XUMHUYECKHI SKCIIEPUMEHT (MPEBpPALIEHUsI OPraHUYECKUX
BEILLECTB NPU HArpeBaHHUHM, MOJYYEHUE ITHIIEHA U U3YyYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMH OPraHHMYECKUX
BEILECTB, JICHATypalMs OCJIKOB P HAIPEBAHHUM, [IBETHBIE PEAKLIMU OEJIKOB) B COOTBETCTBUU C IIPABUIIAMH TEXHUKH
Oe3omacHOCTH TpU OOpalleHuu C BEUIECTBAMU M JIAOOPATOpPHBIM O0OpYAOBAaHUEM, MPEJCTABIATH PE3YJIbTATHI
XUMHYECKOTO dKCTIEpUMEHTa B (pOpMe 3alMCH YPaBHEHHI COOTBETCTBYIONINX PEAKINI U (OPMYIHUPOBATH BHIBOBI HA
OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OPMALMIO, TMOIYy4aeMyl0 M3 pa3HBIX
MCTOYHHUKOB (CpecTBa MaccoBor nHGopMaluu, IHTepHET u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI1 COOMIOAATH MpaBUiIa SKOJIOTHYECKH 1I€IECO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOIi
NESTENbHOCTH B LIEJSAX COXPAHEHHUS! CBOETO 3J0POBbA U OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb
BO3JICHCTBHSI HA YKUBBIE OPraHU3Mbl ONpPEAENEHHBIX OPraHWYECKHX BEIIECTB, MOHMMas cMbica mnokasarens [1/IK,



MOSICHATh, Ha TPUMEPaX CIIOCOOBI YMEHBIICHWS W TPEAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

16. IS OOYyYaIOMIUXCS C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMEHHE IPUMEHSTh 3HAHHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHU;

17. JUIsl CIETIBIX M CIA00BUASAIIMX OOYYaIOIMUXCS: YMEHUE UCTIONB30BaTh pelbeHO-TOUCUHYIO cUCcTeMy 00o3HaueHuit JI.
Bpaitns nis 3anvucu XuMudeckux Gopmyl.
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