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MHNOACHUTEJIbBHAS 3AIINCKA

[IporpamMa BHEYpPOUHOW NEATENBHOCTU MO XUMHM «PemeHne 3amad Mo OpraHu4ecKOr XHUMHUW»
pa3paboTaHa Ha OCHOBE MPOrPaMMBbI 110 XUMHUU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus pa3padoTaHoi Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @exnepanumn»,
TpeOoBaHUIl K pe3ylnbTaTaM OCBOE€HHS (eepaabHOH 00pa3oBaTeNbHOW HPOrpaMMBI CPEIHEro OO0IIero
oOpazoBanus (POII COQO), mnpexncraBieHHbIXx B DenepaqbHOM TOCYJIapCTBEHHOM 00pa30BaTEIbHOM
crannapte COO, ¢ yuérom Konnenuuu nmpenogaBaHusi ydeOHOTo npeamera «XUMHsD B 00pa30BaTeIbHBIX
opranmzanusix Poccuiickoit ®Denepannu, peaqu3yrolIUX OCHOBHBIE 00pa3oBaTEIbHBIE MNPOTPAMMBI, U
OCHOBHBIX TOJIOKeHUH «CTpareruu pa3BuTus BocnuTanus B Poccuiickoit @enepanuu Ha nepuoxa ao 2025
roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONIOB K pa3paboTKe MpOorpaMMbl MO XUMHH, K OINpeAeNeHHr0 oOmieil crpateruu
00y4eHHs, BOCIIMTAHUS U Pa3BUTHUS O0Yy4arOIIMXCs CpelcTBaMU ydyeOHOoro mpeamera «Xumusy aias 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyaubHble TmojoxkeHus PIOC COO o
B3aUMOOOYCIIOBIIEHHOCTH LeJIeH, COJEp)KaHHs, pe3yJbTaToB OO0y4deHHs M TpeOOBaHUI K YpPOBHIO
MOJITOTOBKHU BBIMTYCKHUKOB.

XuMudeckoe 00pa3oBaHWe, TOJTy4aeMOe BBITYCKHHKAMHU OO0IIe00pa3oBaTeIbHON OpraHU3alluH,
SBIISIETCS. HEOTHEMJIEMON YacThiO UX 00pa3oBaHHOCTH. OHO CIY>KUT 3aBEpIIAIOIIMM 3TAllOM peaau3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYLIUX IEJIOCTHOM cHUcTeMe
XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaloTCS TMO3HAHHUA 3aKOHOB MPUPOJBL, (HOPMUPOBAHUS
MHUPOBO33PEHUS] M OOIIEH KyIbTypbl YeJIOBEKa, a TaKKe HIKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOpPOBBIO U MPUPOJIHON cpene. Peannsyercs xumuueckoe oOpa3oBaHue 00y4arOIMIUXCS Ha YPOBHE
cpenHero oOuiero oOpa3oBaHMsI CpeACTBaAaMHM Y4YeOHOro mpeaMera «XHUMHA», COAEPKAHUE M MOCTPOEHUE
KOTOPOTO OIpEeNeleHbl B MpOorpaMMe MO XUMHUU C Y4YETOM chenuuKd HayKd XUMHH, € 3Ha4eHHs B
MO3HAHUM MPUPOABI U B MaTEPUAIIbHOM U3HU OOIIECTBA, a TAKXKE € YUYETOM OOLIMX LeNeld U MPUHIUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBbI cpeaHero ooOmiero ooOpaszoBanus B Poccuiickoit
®denepanuu.

XUMHSL Kak DJIEMEHT CHCTeMbl €CTECTBEHHBIX HayK HrpaeT ocoOyl0 pojib B COBPEMEHHOMN
UUBWIM3AIMM, B CO3JAaHMM HOBOM 0a3pl MaTepuanbHOM KyibTypbl. OHa BHOCUT CBOM BKJIaa B
dbopMupoBaHrE pAIMOHATBHOIO HAYYHOTO MBINUICHHS, B CO3/JaHHE LEJOCTHOTO TNPEJCTaBICHUs 00
OKpY’KalollleM MHUpe Kak O €JIWHCTBE MPHPOJBI U UYEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHU Ha OCHOBE
MOHUMAaHHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3M MEXIY CTPOCHHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMHU O0JIaCTIMU TPUMEHEHUSI.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMHS CcTajda HEOThEMJIEMON YacThIO
MHUPOBOI KYJBTYphl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPyJda M KU3HU Ka)J0ro 4jeHa OOIIecTBa.
CoBpeMeHHast XUMHUA KaK HayKa CO3HJIaTeNlbHas, KaKk HayKa BRICOKUX TEXHOJIOTH HampaBieHa Ha pelleHue
MI00ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM, MUIICBOM,
9KOJIOTHYECKOI 0€30MacHOCTH U OXPaHbI 3/10POBbS.

B cootBercTBUM ¢ OOIMMHU HENSIMU U MPUHIMIIAMH CpPEHEro o0Iero oopa3oBaHUsl CoJEepKaHUE
Kypca «Pemenue 3amay 1o  OpPraHMYEecKOM XWUMHUU» OPHUEHTUPOBAHO MPEHMYIIECTBEHHO Ha
OOIIEKYJTBTYPHYIO MOJTOTOBKY OOYy4YaroMIMXCsS, HEOOXOIUMYI0 MM JUJI BBIPAOOTKH MHUPOBO33PEHUYECKHUX
OpUEHTHPOB, YCHEIIHOTO BKIIOUEHHS B JKUM3Hb COLIMyMa, MPOJOHKEHHS OOpa3oBaHHUs B Pa3IUYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

[IporpamMma Kkypca siBis€TCs JOMOJHEHHEM U paclIupeHueM 0a3oBoro kypca — «OpraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUsl KOTOPOTO SBJISIETCS OCHOBAa 0a30BOW HayKH cHUCTeMa
3HaHUWA TO opraHudeckod xumuu. POPMHUPOBAHUE NAHHOM CHUCTEMBbl 3HAHMNA TMPHU HU3YYEHHUH IpEeaAMETa
o0ecreynBaeT BO3ZMOXKHOCTh PAacCMOTPEHHS BCETO MHOTO00pasusi BEUIECTB Ha OCHOBE OOUIMX MOHATHH,
3aKOHOB U TEOpHH XUMHH, Ha OCHOBE Oojiee JEeTalbHOTO H3Y4YEHHS MPAKTUYECKUX COCTOABJISIOUINX U
peueHus 3a1a4 1o KaxJ101 TeMe.

CrtpykTypa comepkanus KypcoB — «Opranuueckas xumus» U «Perienue 3agad mo opraHHuecKoOin
XUMUW» chopMUpOBaHa B MPOTrpaMMe MO XUMHM Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YYCHHIO Y4eOHOTO
MaTepuaia ¥ OOyCJIOBIIEHA HUCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNW Ha OMNPEIeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XMMHM BEILECTBA PAacCMaTPHUBAIOTCS HA YpOBHE
KJIACCHUYECKON TEOpPUHU CTPOCHHSI OPraHMYECKUX COCTUHEHHM, a Takke Ha YpPOBHE CTEPEOXMMHMUYECKUX U
JJEKTPOHHBIX MPEACTABIECHUN O CTpOeHUH BelecTB. CBeeHUs 00 U3yuyaeMbIX B Kypce BELIECTBaX Jat0TCs B



Pa3BUTUU — OT YTJIEBOJIOPOAOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX CoeIMHEHUH. B Kypce opranndeckoii
XMMHAW TIOMYYarT pa3BuTHE C(HOpPMUPOBAHHBIE HAa YpOBHE OCHOBHOTO OOWIET0 0Opa3oBaHHSA
NepBOHAYANIbHBIE TPEICTABICHUS O XHUMHUYECKOW CBSA3H, KIACCU(PHKAIMOHHBIX TMpPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHUS, O XMMHUYECKOW peaKIuu C JeTaIbHOU MNpopabOTKOU
MaTepHuaa ¢ MOMOIIbIO PEIICHUS 3a7a4 U YIPAKHEHH.

B nane pemeHus 3amay BOCIUTAHUS, Pa3BUTUS M COLMAIM3ALMU OOYYarOUIMXCS IPUHATHIE
IPOrpamMMoOi IO XUMHH MOJXO/IbI K OIIPEAEIICHUIO COJIepKaHUs U MOCTPOCHUS MpeIMETa MPeayCMaTpUBAIOT
(dopMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBHNA, MMEIONMX 0a30BOE 3HAYCHHE IS PA3TUYHBIX BUIOB
NEeSTeNIbHOCTH: pelleHus mpoOseM, IMOUCKa, aHaliu3a U 00paboTku uHOpManuu, HEOOXOTUMBIX IS
IPUOOPETEHNS OIBbITA MPAKTUYECKONW U UCCIIE0BATEIbCKOMN EATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAaHUU XUMUHU.

B mpakTuke mpernopaBaHMs XUMHM Kak Ha YpOBHE OCHOBHOIO 0OIIero o0Opa3oBaHMs, TaK M Ha
YpOBHE CpeaHEero oOIiero o0pa3oBaHUA, MPH OMPEIEICHUM COJAEPKATEIbHOW XapaKTePUCTHKHU Iiesel
U3y4YeHUsd TIpeJAMETa  HaIpaBJICHUEM [EPBOCTENEHHOW 3HAUYMMOCTH  TPAAMLIMOHHO  IPHU3HAETCH
dbopMupoBaHHE OCHOB XUMHYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO eCTECTBO3HAHMS, MPaKTHYECKOM
JIESTEIbBHOCTH YeJIOBEKa M KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKON TOYKHU
3pEHHUSI TAKOM MOJAXO]T K ONIPEAEIICHHUIO LIeJIel U3YUEHUs MpeaMeTa SIBISETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo naHHOW TOuke 3peHust Kypc «PemieHne 3agad 1o OpraHUYecKOM XUMHUW» JOTOJHSET U
pacuIvpsieT IJ1aBHbIE IIeJId U3yUeHHUs MpeaMeTa « XUMHUs» Ha 6a30BOM YpOBHE:

. dbopMupOBaHUE CUCTEMBl XUMUUYECKUX 3HAHUI KaK Ba)KHEHIIIEH COCTABISIONIEH €CTEeCTBEHHO-
Hay4yHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JieXkaT KIIOYEBbIE MOHATHA, (yHIaMEHTaJIbHbIE 3aKOHBI U
TEOPUHM XUMHH, OCBOCHHE f3bIKa HAayKH, YCBOCHHE W TMOHMMAHUE CYITHOCTH JOCTYIHBIX OOOOIIEHHIt
MHPOBO33PEHYECKOT0 XapaKkTepa, O3HAKOMJIEHUE C UCTOpUEH X Pa3BUTHUS U CTAHOBJICHHUS;

. dbopMupoBaHUe W Pa3BUTHE IMPEJICTABICHUI O HAYYHBIX METOJax IMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKINI, HEOOXOMAUMBIX JUIsi MPUOOPETCHHUS YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTHUECKON U MOBCEITHEBHON KU3HH;

J pa3BUTHE YMEHHH M CIIOCOOOB JIEATENBbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBSICHEHHEM
XMMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM MpaBUil 0€30M1acHOr0 0OpaIleHHs ¢ BELIECTBaAMH.

Hapsiny ¢ atum, copepxatenbHas XapaKTepUCTHKA LIeJIel U 3aJja4 U3y4eHUs MpeMeTa B MPOorpaMme
[0 XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMU NPUOPUTETAMH B CHUCTEME CPETHETO
obmero obpazoBanusa. CeronHsi B MpPENoOJIaBaHUM XUMHUHU B OOJblLIeH CTelmeHH OTHaéTcs MpeArouTeHHE
MPaKTUYECKOH KOMIIOHEHTE CoJiepKaHusi OOydeHHUs, OPUEHTHPOBAHHOW Ha TOJTOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTeIbHOM ~ OpraHu3aluy, BIAJCIOIIEr0 He HaObopoMm 3HaHMHA, a (YHKIHMOHAJIBHOU
IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH AaKTHUBHOTO IOJIyYEHHS 3HAHUNW M NPUMEHEHUS HUX B
peaIbHOM KU3HU AJIA PEUICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM NpH M3ydeHHH NpeameTa « XUMHsD) TOMUHHUPYIOIIee 3HaueHHe MpUoOpeTatoT Takue
eI U 337241, KakK:

ajanTtanus oOydarluxcs K YCJIOBUSM JMHAMUYHO pa3BUBAIOIIErocs Mupa, (GopMUpOBaHHE
UHTEJUICKTYyaJIbHO  pa3BUTOW  JUYHOCTH, TOTOBOM K  camMOOOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY TIPHHSTHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KM3HEHHBIX CHUTYaIIUSIX, CBSI3aHHBIX C
BEILECTBAMU U UX TPUMEHEHUEM;

¢bopMupoBaHue y OOy4YaroOIIUXCsl KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), HMEIOIINX
YHHUBEpPCaIbHOE 3HAYEHHUE ISl PA3UYHBIX BHUJOB JEATEIHHOCTH: pelIeHHs mpoOieM, MOUCKa, aHauu3a U
o0paboTku uHpOpManMK, HEOOXOAUMBIX IJsl MPUOOPETEHHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHMMAaeT
Ba)XHOE MECTO B TO3HAHUM XHMMHHM, a TaKXKe I OLEHKH C IMO3UIMHA 3KOJIOrMYeckoil 0e30macHOCTH
XapakTepa BIHUSHUS BEIIECTB M XUMUYECKHX MIPOILECCOB Ha OPraHU3M YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTENIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcsi: COCOOHOCTH CaMOCTOSTEIbHO MPUOOpETaTh HOBBIE 3HAHUS MO XWMHUU B COOTBETCTBHU C
KU3HEHHBIMHU TTOTPEOHOCTSIMU, HUCIIOJIb30BATh COBPEMEHHBIE MH()OPMAIMOHHBIE TEXHOJIOTHUH /ISl TIOUCKA U
aHayM3a yueOHOM U HayYHO-MIOMYJISIPHON HHPOPMAIIMK XUMHUYECKOI0 COJIeP KaHuUs;

dbopMupoBaHHE W pPa3BUTHE Y OOYYAIOIIMUXCS AacCCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
Ha0JII01aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MpHU
IJIAHUPOBAHUM U IPOBEJCHUU XUMHUYECKOTO IKCIIEPUMEHTA;



BOCMHTAaHUE Yy oOOydaroumxcs yOekJEHHOCTH B TyYMaHHCTUYECKOH HANpaBIIEHHOCTH XHUMHUHU, €€
BAXHOM pOJM B PEHICHWH TJIOOATBHBIX NPOOJIEeM pPalMOHAIBHOTO IMPHPOIOIONB30BAHMS, TOMOTHEHHUS
SHEPreTHUYECKUX PECYPCOB U COXPAHEHHsI MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHHS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETEHUS OIBITa UCTIOIH30BAHUS TOTYYECHHBIX
3HAHUU JJI PUHSITHS TPAMOTHBIX PEIICHUN B CUTYaIIUAX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B ydeOHOM 1u1aHe cpemHero ooOmero oopa3oBaHMs MpeaAMET «XUMUs» 0a30BOTO YPOBHS BXOAWT B
cocTaB MpeaMeTHOM 0bnacTi «EcTecTBeHHO-HAayYHbIE TPEAMETHD.

OOmee yncIo YacoB, OTBEACHHBIX JUISI M3YYECHUS XMMHUHU, Ha 0a30BOM YPOBHE CpEIHEro OO0IIero
obpasoBanus, coctaBiseT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hemenmto), B 11 kimacce — 34 yaca (1 gac B
HEJIEIIO).

COJAEPKAHUE OBYYEHUS

10 KJIACC
PEIIEHUE 3AJIAY 110 OPT AHUYECKOW XUMUU

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMUH

Pemenue 3amad v ynpakHEHHH MO TeMaM: MpPEIMET OPraHWYECKOM XUMHM: €€ BO3HHUKHOBEHHE,
pa3BUTHE W 3HAYCHHE B IOJIyYCHHH HOBBIX BEIIECTB M MAaTEpHajoB. Teopus CTpPOEHHS OPraHUYECKUX
coenuHeHnit A. M. bytnepoBa, e€ ocHOBHbIE N0J10keHUs. CTpYKTypHbIE (POPMYJIbI OPTaHUYECKUX BEILIECTB.
I"omomorus, nzomepus. XuMHYECKast CBSI3b B OPTAaHUYECKUX COSAVNHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

Pemenne 3amay M ynmpaXHEHHWH 1O TeMaM: MPEICTaBICHHE O KIACCU(PUKAIMH OpPTraHUYECKHX
BemiecTB. HoMeHknaTypa oOpraHMueckux COEIMHEHMH (cUcTeMaTHyecKkas) M TpHUBHMAJbHbIC HAa3BaHMS
BKHEUIIUX MPEICTABUTEIIEH KIIACCOB OPraHUYECKHUX BEILECTB.

Pemenne 3aga4 ¥ ynpaKHEHMH IO T€MaM: 3KCIEPUMEHTAJIBHBIE METOJbl U3YYEHHUs BEILIECTB M UX
NPEBpALICHNUI: O3HAaKOMJIEHHE ¢ oOpa3llaMu OpPraHMYECKUX BEIECTB M MaTepuajlaMM Ha HMX OCHOBE,
MOJICIUPOBAaHUE MOJIEKYJl OPTaHUYECKUX BEIIECTB, HAOIIOEHUE U ONMHUCAHUE JEMOHCTPAIIMOHHBIX ONBITOB
10 TIPEBPAICHUIO OPTaHUYECKHUX BEIIECTB NP HAarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHNE U TOPEHHUE).

YrieBogopoanl

Pewrenne 3aa4 u ynpaxHeHUH 110 TEMaM:

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NPOCTEHIINE MTPENCTABUTENN
aJIKaHOB: (PM3NYECKUE U XUMUYECKHE CBOMCTBA (peaklMy 3aMeIleHUs] U TOPEHNUs), HaX0XK/IEHHUE B TIPUPOJIE,
IIOJIyYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psAd. OTWIEH W MPONWIEH — MpOoCTeHIIne
NpeACTaBUTENIM  aJKEHOB: (U3MYECKMEe M  XMUMHMYECKHe CBOWCTBAa  (peakUMu TUAPUPOBAHMA,
raJIOrT€HUPOBAHUS, THIPATAllUY, OKHCIIEHUS U MOJIMMEPHU3aLliN), TOJIy4YeHUE U TIPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lomydyeHne CHHTETHYECKOTO KayyyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHM psii. ALETWIeH — NpOoCTeHIIMH
IPEJICTaBUTEIb AJTKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE CBONWCTBA (peaKIMy IMIPUPOBaHUs,
raJloreHUPOBaHUS, TUIPATALlUH, TOPEHUS ), TOJTYUYEHHUE U IPUMEHEHHE.

Apensl. benszon: cocraB, cTpoeHue, (U3MYECKHME W XHMHYECKHE CBOMCTBa (peakiuu
raJJoOreHUPOBAHUS U HUTPOBAHUSA), MOJYyYEHUE U NPUMEHEeHUe. Tonyon: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceoucmea (peakyuu 2ai02eHUpoO8anUs U HUMpO8anus), noiyderue u npumererue. TOKCUUYHOCTD
apeHOB. [ 'eHeTHYecKas CBsI3b MEXy YIIIEBOAOPOJAMHU, IPUHAIIEKAIUMH K Pa3INYHBIM KIIACCAM.

[IpupoaHbIe UCTOUHUKHU YTIACBOAOPOAOB. [IpupoaHbIil Ta3 u monyTHbIe HeTsIHBIE Ta3bl. HedTh 1 eé
npoucxoxaenue. CrnocoObl nepepaboTKH He(TH: NEeperoHkKa, KPeKUHI (TepMUYECKHH, KaTaluTHUECKHUil),
nuponu3. [IpoaykTel mepepaboTKH HePTH, WX MPUMEHEHHE B MPOMBINUIEHHOCTH W B ObITy. KameHHBI
yToJib ¥ MIPOAYKTHI €ro nepepaboTKH.

DKcIepUMEeHTaIbHBIE METO/Ibl M3YUECHHUS BEIIECTB U UX MPEBpAILEHHI: 03HAKOMIIEHHE ¢ 00pa3lamMu
IUIACTMACC, KaydyyKoB M pe3uHbl, Koutekuun «Hedptb» u  «Yromap», MOAENMpPOBaHUE MOJEKYJ
YTJIEBOJOPOAOB M TaIOT€HONPOU3BOAHBIX, NMPOBEACHUE IPAKTUYECKON pabOThl: MOJYyYEHUE STHIEHA U
U3y4YEHHE €r0 CBOMCTB.

PacuérHble 3anaumn.




Bbruncnenus mo ypaBHEHUIO XMMHYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBA WJIM TMPOAYKTa PEAKLIUU IO M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WM NMPOJIYKTOB PEaKIIH).

Kucaopoacoaep:xamue oprannyeckne coeANHeHUs!

Pemenue 3ana4 v ynpaxHEHHU 110 TEMaM:

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHON M JTAaHOJ: CTPOCHHUE, (PU3UYECKHE U XMMHUYECKHE
CBOMCTBA (peakUK ¢ aKTUBHBIMU METaJllIaMH, T'aJIOT€HOBOJIOPOJIaMH, FOpEeHKe), IpuMeHeHne. Bogopoansie
CBSI3M MEXIY MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOIA U ATAHOJIA HA OPraHMU3M YeJIOBEKa.

MHOroaToMHbI€ CIUPTHI. DTHIEHIJIMKOIb W TJIMLEPUH: CTPOEHHE, (U3UYECKHe U XUMHUYECKHE
CBOICTBa (B3aMMOJEICTBHE CO IIEIOYHBIMU METAJUIAMM, KayeCTBEHHas peaklus Ha MHOI0ATOMHbIE
cnupThl). JlelicTBUE HAa OpraHu3M uesoBeka. [IpuMeHeHue riuiepruHa u 3TUIEHTJTMKOJIS.

@eHOoNI: CTpPOCHHE MOJIEKYbl, (U3WYECKHEe W XUMHYECKHE CBOMCTBAa. TOKCHMYHOCTH (eHoIa.
[Tpumenenue penona.

Anbaeruabpl U kemouwvl. PopManbleru, aueTaibIerua: CTpoeHHE, (U3NYECKHEe M XMUMHUYECKHE
CBOWCTBA (PEaKIMU OKUCIICHNS U BOCCTAHOBIIEHUS], KAUECTBEHHBIE PEAKLIUH ), IOJTYUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpefesibHbIe KapOOHOBBIE KUCIOTHl. MypaBbrHasi U YKCYCHas KHCIOTBI: CTPOCHHUE,
¢u3nueckue U XMMHUYECKHE CBOICTBa (CBOWCTBa, OOIIME JJIA Kiacca KHUCIOT, pPeaklus 3TepUupHUKaIun),
NoJy4eHue u npuMeHeHue. CTeapuHOBasi U OJIEMHOBASI KUCIIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBUE.

Crnoxable pUpPBl KaK NMPOU3BOAHbIE KapOOHOBBIX KHCIOT. I'maponu3 cioxHbIX 3¢upoB. Kupsl.
I'mpponus sxupos. [Ipumenenne xupoB. buosornyeckas posb KUpPOB.

VYrneBoasl: cocTaB, KiIacCH(HKalWs YIIeBOAOB (MOHO-, OU- W TOJHMcaxapunabl). [moko3a —
NpoCTEHIINNA MOHOCAaxapui: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYEeCKHe UM XMMHUYECKHE CBOICTBa
(B3ammopeiicteue ¢ ruppokcuaom memu(ll), oxucieHne amMMuadHBIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHUE TIJIIOKO3bl), HaXOXKIEHHE B MNPHUPOJE, NMPUMEHEHHE, OMOJIOTHYecKas pOJb.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Kpaxman wu wnemnonoza Kak nOpupoiHsle nonuMepsl. CTpoeHHME Kpaxmanaa MW LEJUTIOJIO3BI.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpojIn3, KaUeCTBEHHAs PEaKUsl C HOA0M).

OKcIepUMEHTAIbHbIE METO/Ibl M3YUEeHHUs BEILIECTB U UX MPEBpAILEHU: MpoBeieHue, HaOI0ieHe U
OINMCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIIMPTOB
(oxkucnenue »staHona okcuaoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMIEpUHA C
ruapokcunom  Mmeau(Il)), anprernnoB (OKHCIEHHME aMMHA4yHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuaom menu(Il), B3ammoneiicTBue Kpaxmalia C HMOAOM), IPOBEIEHHE IPAKTUYECKOW pPabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHbie 3agaun.

Bblunicnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakiuu (Mmacchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM NPOAYKTa PEAKLUUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOAHBIX
BELIECTB UJIU MPOJTYKTOB PEAKIINH).

A3oTconepKalie OpraHn4eckie COeIMHEHUS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHuYecKre coeAMHeHNs. PU3NUecKne 1 XMMUYECKHE CBOMCTBA
aMHHOKUCIIOT (Ha puMepe IIuiHa). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lentupl.

benku kak mpupojHbIE BHICOKOMOJIEKYJISIpHBIE coelnHeHus. [lepBuuHas, BTOpUYHAs M TpETHYHAs
CTPYKTypa OenKkoB. XMMHUECKUE CBOMCTBA OENKOB: TMAPOJN3, JI€HATypalys, KaueCTBEHHbIE PEaKLUu Ha
Oenku.

DKcIepUMEHTAIbHBIE METO/bl M3Y4YEeHHs BEIIECTB M MX MNpEeBpallleHHi: HAOII0JeHHe U OIUCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OSIKOB PY HArPEBaHUH, IBETHBIE PEAKIH OCITKOB.

BbICOKOMOJIEKYISIPHBIE COCAUHEHUS

Pewenne 3aa4 u ynpaxHeHUH 110 TEMaM:

OcCHOBHBIE MOHATUSA XUMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED, IOJIMMEP, CTPYKTYPHOE
3B€HO, CTENEHb IOJMMEpHU3ALUN, CpeaHss MoJIeKyaspHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — TIOJTMMEPU3ALINS U TOJUKOHACHCALIUS.

DKcIepUMEeHTaIbHBIE METOIbl M3YUECHHUS BEIIECTB U UX MPEBpAILlEHHI: 03HAKOMIIEHHE ¢ 00pa3lamMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy41yKOB.

MexnpeameTHbIE CBSI3H.



Peanmzanusi MeXIpeIMETHBIX CBs3ed MNpU H3YYeHUM opraHuueckod xumuu B 10 Kimacce
OCYIIECTBIISIETCS Yepe3 WCIOIh30BAaHUE KAaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHW, TaK W TOHSITHIA,
SBIISIOIIUXCS. CHCTEMHBIMHU IS OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHATTU3,
CUHTE3, KJ1accu(uKalys, MepruoJUIHOCTb, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE.

®dusnka: Marepusi, IHEPrus, Macca, aToM, DJIEKTPOH, MOJIEKyJia, JIHEPreTUYECKU YpPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (U3NYECKUE BEIUYMHBI M EAWHMIIBI HX
U3MEpPEHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMeH BelIecTB B opraHu3mMe, GOTOCUHTE3, OMOIOTHUECKH
aKTUBHBIC BellecTBa (OCIKH, YTIIEBOIBI, )KUPBI, PEPMEHTHI).

I'eorpacdus: MuHepasnsl, TOpHBIE TTOPO/IbI, MTOJIE3HBIE HCKOTIaeMbIe, TOTLTUBO, PECYPCHI.

TexHonmoTHsA: TUIIEBbIE TMPOIYKTHI, OCHOBBI pPAIlMOHAIBHOTO TMHUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOIT'PAMMBI 110 XUMHWNU HA BA30OBOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUWA

[Iporpamma kypca «Penienue 3a1a4d o OpraHM4eCKOW XUMHUM» JOIOJIHAET U PaCIIUPsieT YPOBEHb
IUITAHUPYEMBIX PE3yJIbTaTOB OCHOBHOM MPOrpPaMMBbl IO OPraHNYeCKON XUMHUH 6a30BOTO YPOBHS
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TPeOOBAHHUS K PE3yJIbTaTaM OCBOCHHS OOYYAIONTUMUCS IMPOrpaMM
cpenHero obmiero oopa3zoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MpeaIMeTHbIM). HayuHo-MeToanueckoi
OCHOBOM I pa3paOO0TKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MIPOTPaMM CPEIHEr0 O0IIero oOpa3oBaHMs
SBIISIETCS] CHCTEMHO-/IEATEIbHOCTHBINA TTOJIXO/.

B cooTBeTcTBUU C CHCTEMHO-JESATEIBHOCTHBIM TIOJXOJ0OM B CTPYKTypEe JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUSI TMpeaMeTa «XUMHS» Ha YPOBHE CpEAHEro o0IIero oOpa3oBaHUs BbBIJCIEHBI CIEAYIONINE
COCTaBJISIIOLITHE:

OCO3HaHHE OOYYaIOIIMMHUCA POCCUHUCKON Tpa)¥JIaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIILHOCTH U CAMOOTIPEICIICHHIO;

HAJIMYUE MOTUBAIUHU K O0yUEHUIO;

I[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCIKICHHUI TUIHOCTH Ha OCHOBE KITFOUCBBIX IICHHOCTEH U
UCTOPUYECKHX TPaTuInii 0a30BOI HAYKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCs PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTU IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMH, MPUCYIIMMU IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHuUs;

HAJIMYUE TPABOCO3HAHUS DKOJOTHYECKOH KYyJIBTYpbl M CIIOCOOHOCTH CTaBUTHh I M CTPOUTH
YKU3HEHHBIC TUJTaHBbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs) JIOCTHTAlOTCS B SIUHCTBE Y4eOHOW
BOCTIUTATEIbHON NEATEIBHOCTH B COOTBETCTBUU C T'YMaHHUCTHYECKHMH, COIMOKYJIbTYPHBIMHU, IYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMHU U UJICAIAMU POCCUHUCKOTO TPAXKTAHCKOTO O0IIECTBa, MPUHSITHIMU B OOIIECTBE
HOpMaMu M TpaBUJIAMH TOBEJEHUS, CIIOCOOCTBYIOIIMMHU IPOLIECCAaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS U
HPABCTBECHHOTO CTAHOBJICHUS IMYHOCTH O0YUAIOIIIXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS IMpeaMeTa «XUMHS» OTpakaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATCIILHON U TMPAKTUYECKOW NEATETHbHOCTH OOYYAIOIIUXCS IO PeaTu3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMS

OCO3HaHHUs 00YYaIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH, yBaXKEHUS K 3aKOHY U
TIPABOIIOPSIKY;

NPEJCTaBICHUS O COIUANBHBIX HOPMaX M MPaBUIIaX MEKIUYHOCTHBIX OTHOILIIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU JEATCILHOCTH TIPHU CO3JaHUU YUCOHBIX TIPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4, BHIITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPHUHUMATH MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTBl JAPYTUX IPHU
aHaJM3€e Pa3INYHbIX BUJOB YUeOHOU NeSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS



LEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YB@KEHHUsI K TPOILECCY TBOpYECTBA B 00JACTH TEOPHUH M NPAKTUYECKOTO MPUMEHEHHS XHUMUH,
OCO3HaHHUS TOTO, YTO JOCTIKEHUS HAayKd €CTh pe3yibTaT IJIUTENbHBIX HaONIOJCHUN, KPOMOTIMBBIX
9KCIIEPUMEHTAJIbHBIX MIOUCKOB, IOCTOSIHHOTO TPyAa YYEHbBIX U IPAKTHKOB;

UHTEepeca M MO3HABATEJIBHBIX MOTHBOB B TOJYYEHUH M TMOCIEAYIOLIEM aHanu3ze HHPOpMaIuu O
NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHbIE C XMMHYECKUMHU SIBICHUSIMH, M TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHUBATHh CBOE MOBEACHUE U MOCTYNKN CBOUX TOBAPHUIIEH C MO3ULNNA HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIKOB;

4) popMupoOBaHUA KYJbTYPbI 310POBbSI:

NOHMMaHHUs [IEHHOCTEHN 370pOBOro M 0e30macHOro oopasa KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOI'O
OTHOIIICHUS K COOCTBEHHOMY (DU3MUECKOMY U MICUXUUYECKOMY 3/I0POBBIO;

coOJro/ieHust MpaBuil 6€30MacHOTO OOpallleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEJIHEBHOM >KU3HU U B
TPYJIOBOH IE€SITEILHOCTH;

NOHUMAHMS LEHHOCTH TPaBWJI HHIUBHUIYaTbHOTO W KOJUJICKTHBHOTO O€30MacHOTrO MOBENEHHS B
CUTYaIUAX, YTPOXKAIOUUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUs MOCJEACTBUM U HENPUSTHUS BPEAHBIX NMPUBBIUEK (YHOTPEOIEHMS aIKOT0JIsl, HAPKOTUKOB,
KypeHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBCKON NEATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUOAX IEATECIBHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 3a]a4 COLMAIbHON HAMpaBICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

UHTEepeca K MPaKTHUYEeCKOMY M3Y4YeHHIO Tpodeccuil pa3NTuvyHOro poja, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)KEHUS K TPYyAY, JIOASAM TpyJa U pe3yJbTaTaM TPYI0BOH N€SATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYaJIbHOM TpaeKTopuu oOpa3oBaHus, Oyayien
npodeccuu W pealn3allid COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0J10rMYeCKOT0 BOCTIUTAHMS:

9KOJIOTMUYECKH 11€JIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS U3HU Ha
3emie;

OHUMAaHHUS TJI00ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM, BIUSIHUS YKOHOMHUYECKUX MTPOIIECCOB
Ha COCTOSIHME NPUPOIHON U COLIMAIBHON CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH WCIOJb30BaHUS JOCTM)KEHMH XUMHUHU JUIS PpEUIEeHHs] BOIPOCOB
paMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTHBHOI'O HENPUATUSA JEUCTBUHM, NMPUHOCAIIMX BPEX OKPYXKAKOWIEH NPUPOJHON Cpele, yMEHUs
MPOTHO3UPOBATh HEOIATONPUATHBIE JKOJIOTUYECKUE TMOCIHEACTBHUS MNPEANPUHUMAEMbIX JIEHCTBUN U
peIoTBpallaTh UX;

HaJIM4YMs PA3BUTOIO 3KOJOTMYECKOTO MBIIIEHUS, SKOJIOTHUECKOU KYJbTYpPBI, OIbITa AEATEIbHOCTH
9KOJIOTMUYECKOM HaIIPaBJIEHHOCTH, YMEHUSI PyKOBOJICTBOBATHCSI UMHU B [TO3HABATEJILHON, KOMMYHUKaTUBHON
U COLMATbHOMN MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTUN XeMO(poOuu;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
Y O0IIECTBEHHOM NMPAKTUKH;

MOHUMAaHUA CTeUU(PUKN XUMHUM KaK HAyKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUH PALMOHAIBHOTO
HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO MPEACTAaBICHUS 00 OKpYy’KalolleM MHUpe Kak O €IUHCTBE
OPUPOJIbI M YelOBEKa, B TMO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W peHIeHHH MNpoOdieM COXpaHEHHS
IPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO00OM 3HAYUMOCTH XUMHUHU JUIsi COBPEMEHHOW IMBWIM3AaIMM: B €8
TYMaHHCTUYECKON HAINpaBIEHHOCTH M BaKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYJIbTYpBI,



pelIeHUH TI00albHBIX MPOOJEeM YCTOMYMBOIO Ppa3BUTHUSl YEJIOBEUECTBA — CBHIPHEBOM, IYHEPreTUUECKOH,
NUIIEBOM M HKOJIOTMYECKON O€30IacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIIEUYEHUM YCIOBUH YCHEIIHOTO
TPYy/a U 3KOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJJOr0 4jieHa 00I1eCTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTH: ITOHUMaHUs CYIIHOCTH METOJOB IO3HAHUs, MCIOJIb3YEMbIX B
€CTECTBEHHbIX HAayKaX, CIIOCOOHOCTHM MCIOJb30BaTh IMOJy4aeMble 3HAHUSA JUIs aHaIU3a U OOBSCHEHUS
SBJICHUI OKpY’)KAIOILIEr0 MHpa M TPOUCXOIAUIMX B HEM H3MEHEHUH, YMEHHs [elaTh OOOCHOBAHHBIE
3aKJIIOYEHHsT HAa OCHOBE HAyuyHBIX (PAKTOB M HUMEIOIIMXCA JaHHBIX C II€JbI0 MOJYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HCIOJIb30BATh XWMHUYECKHWE 3HAHMSA M pelIeHUs MpodiieM B
peaIbHBIX KU3HEHHBIX CUTYALMIX;

MHTEpeca K IO3HAHUIO U HCCIIEI0BATENIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpA30BaHMIO, K AKTHBHOMY
HOJYYEHUIO HOBBIX 3HAHUH MO XMMUU B COOTBETCTBHUHU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyAa B Pa3IMUHBIX cepax mNpoecCHOHATBHOMN eI TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yJbTaThl OCBOCHHUS yUEOHOTO TpeaMera «XUMUS» Ha YPOBHE CpPETHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYMMble  JUISI  (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOMIMXCS — MEKIHCIUIUIMHAPHBIC
(MeXTIpeIMeTHBIC) OOIIEHAYYHBIC TOHSATHS, OTPAXKAIOIINE IIEJOCTHOCTh HAYYHOW KApTUHBI MHpa U
cnenn(UKy METOJIOB TIO3HAHUS, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIECTBO, YHEPIHS,
SIBIICHUE, TIPOIECC, CUCTEMa, HAYYHBIH (DAKT, TPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClIeIOBaHKe, HAOIOICHIE, U3MEPEHHUE, DKCIICPUMEHT U IPYTHE);

yHUBEpCaJdbHbIC Y4YeOHbIC JeHCTBUS (NIO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYISITHBHBIC),
obecrieunBaromue (GopMupoBaHue (YHKIMOHATHHOH T'PAMOTHOCTH U COIMAJIBHOH  KOMIICTCHIHH
oOyyJaronumxcs;

CMOCOOHOCTh OOYYAIOIIMXCS HCIIOB30BaTh OCBOSHHBIC MEXTUCIMITTHHAPHBIC, MUPOBO33PEHYCCKHE
3HAHUS U YHUBEPCATbHBIC YICOHbIC ISHCTBUS B TIO3HABATCILHOW U COIIMATLHOM MTPAKTUKE.

MertanpeqMeTHbIe  pe3ysIbTaThl  OTPKAIOT  OBJIAJACHWE  YHHUBEPCAIBHBIMH  yYCOHBIMHU
M03HABATCIILHBIMH, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JCHCTBUSIMHU.

OgiaieHne YHHBEPCAJIBHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSTENILHO (hOPMYITHUPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPE/ICIIATh IENU JIEATSIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JTOCTHKCHHS, COOTHOCHUTH
PE3yJIbTATHI ACITEIBHOCTH C IIOCTABJICHHBIMH TEJISIMHU;

UCTIONTb30BaTh MPU OCBOCHUW 3HAHHIA MPUEMBI JIOTHUECKOTO MBINIICHUS — BBIICTATh XapaKTepHBIC
NPU3HAKA TIOHSATHH W YCTaHABIWBATh WX B3aMMOCBS3b, HCIIOJE30BaTh COOTBETCTBYIOIINAE TOHSITHS JUIS
00BSICHEHUS OTAEIBHBIX (PAKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTECPHH ISl KIIaCCU(DUKAIMH BEIICCTB U XUMHUECKUX PEaAKIINH;

YCTaHABIIMBATh IPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKIY U3YIaeMbBIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCYXIeHHs (MHIYyKTHBHBIC, JCIYKTUBHBIC, ITI0 AaHAJOTHH), BBISIBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMATPUBACMBIX SBIICHUSX, (DOPMYIHPOBATH BHIBOBI U 3AKITIOUCHIS;

NPUMEHSTh B TPOIIECCE MO3HAHHMS, MCIOJIb3YEMbIE B XMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBBIBATh MOJICIBHBIC TPEJCTABICHUS — XUMHUYCCKUU 3HAaK (CHMBOJI) DJIEMEHTA, XUMHYCCKas
dopMya, ypaBHEHHE XUMHUECKOW PEaKIMKM — MPH PEHICHUU yYEOHBIX MO3HABATEIBHBIX U MPAKTHYSCKUX
3a/la4y, TPUMEHSATh Ha3BaHHBIC MOJICTbHBIC TPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIINH.

2) 0a30BbIe HCCIeA0BaTEIbCKUE 1eHCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHHS BEIIECTB U XUMHUECKUX PEaAKIINH;

(hopMyJIHpOBaTh TETU W 33aJa4l HCCIEIOBAaHMUsS, WUCIOJIB30BaTh MOCTABICHHBIC H CAMOCTOSTEIHHO
c(OpMyYITHPOBAaHHBIC BOTIPOCHI B KAYECTBE HHCTPYMEHTA MTO3HAHUS U OCHOBBI JIJIs1 (JOPMHUPOBAHUS THITOTE3bI
TI0 MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHHS U MPOBEJICHUS YICHUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHSI HAOMIOaTh 3a XOJOM IIPOIECCa, CAMOCTOSTEIHHO IPOTHO3UPOBATH €r0



pe3yibTar, (GopMynupoBaTh OOOOMICHHS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB
UCCIIeIOBaHMs, COCTABIISATE 0OOCHOBAHHBIN OTYET O MPOJICITAHHON padoTe;

npuoOpeTaTh OMBIT YYCHHYECKOW HCCIENIOBATEIBCKOW M TMPOEKTHOW JESTEIBHOCTH, TPOSIBIISATH
CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEITLHOMY IIOMCKY METOJOB PEIICHHS IMPaKTUYCCKUX 3ajad,
NPUMEHECHHUIO PA3JIUYHBIX METOJIOB TO3HAHHSI.

3) padora ¢ nundopmaumeii:

OPUCHTUPOBAThCS B pa3IMYHBIX HCTOYHUKAX WHPOpManuu (HAYYHO-TIONMYJSIpHAS JIMTEparypa
XUMHYECKOTO COJIEp)KaHUsl, CIPABOYHBIC MOCOOMs, pecypchl MHTepHeTa), aHaIM3upoBaTh WHPOPMAITUIO
pPa3IMYHBIX BUJOB © (OPM TPEICTABICHHS, KPUTHYECKH OICHMBATh €€ JIOCTOBEPHOCTh H
HETIPOTHUBOPEUHBOCTE;

(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSATh pa3IMYHbIE METOJBI MPHU MOHMCKE M 0TOOpEe WH(pOpMAINH,
HEOOXOMMOM TSI BRITIOJTHEHUS YICOHBIX 33]1a4 ONPE/ICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCTIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHN U PAa3JIMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (popMy TpejcTaBieHus: HHPOpMaIUH (CXeMbl, rpaduKy,
JarpamMMbl, TaOJTHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KAYeCTBE CPEICTBA NMpH paboTe C XUMHUYECKOW WH(OpMaIuei:
NPUMEHATh MEXIpEeIMeTHbIe ((U3MUecKne W MaTeMaTHYeCKHe) 3HAKM U CHMBOJBL, (HOpMYyIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCTIONIb30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMICCKUE CPEACTBA HATIISTHOCTH.

OgiaieHne YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMH €l CTBHSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBbI B XOJ€ JMajora W/WIM JUCKYCCHH,
BBICKa3bIBaTh MU, (POPMYJIIMPOBATH CBOW TPEAJIOKCHHS OTHOCHTEIBHO BBITOIHEHHS MPEIIOKESHHON
3a]auu;

BBICTYNaTh C TPE3CHTAIle PEe3yJbTaTOB  IMO3HABATEIBHON  NEATEIBLHOCTH, MOJYYCHHBIX
CaMOCTOSITCIILHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITIOJHEHUH XUMHUYECKOTO JKCIICPUMCHTA,
NPaKTUYECKOH pabOThI MO MCCICIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIICCTB, pealU3allii yYeOHOTO POCKTa U
(bopMyIMPOBaTh BBIBOJBI TIO0 Pe3yJbTaTaM MPOBEAEHHBIX HCCIICIOBAHUIN MyTEM COTJIACOBAHUS TO3HMIUN B
X07ie 00CY)KICHUS 1 0OMEHA MHEHHSIMH.

OBiajieHHe YHUBEPCAJIbHBIMHU PEryJIsiTABHBIMY 1€CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBISTh CBOKO MO3HABATEIBHYIO JCSITEIBHOCTD, OMPEHCIIss
e€ 1enu M 3a/1a4u, KOHTPOJIHUPOBATH U MO MEPe HEOOXOJUMOCTH KOPPEKTHPOBATH MPEIaraeMblii alrOPUTM
JICHCTBUN TIPU BBITIOJIHEHUHM YYeOHBIX M HCCIECIOBATEIbCKUX 3ajad, BhIOMpaTh Hawmboiee 3(QeKTHBHBIMI
CIoCc00 WX PENICHHS ¢ YUYETOM IMOTYICHUS HOBBIX 3HAHUH O BEMIECTBAX M XUMHUYECKUX PEAKITUSX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH Ha OCHOBE CaMOAHAaIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckast XUMHUs OTPAKAOT:

c(OPMUPOBAHHOCTH MIPEJICTABICHUIA O XUMUIECKOW COCTABJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI
MUpA, POJIM XUMUU B TO3HAHUHU SIBJICHUU IPUPOJIBI, B POPMUPOBAHUYU MBILUICHUS U KYJIbTYPBI JUUYHOCTHU, €&
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOHN JUIS PENICHUS NPAKTHUSCKUX 3a/lad U IKOJOTUICCKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cperie;

BJIQJICHUE CHUCTEMOM XWMHMYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollhe MOHATHS
(XMMUYecKUl ~ DJIEMEHT, aTOM, DJJIEKTpOHHas  000J0YKa  aroMa,  MOJEKyJa,  BaJIGHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas (opmyrna (pa3BépHyTas W COKpamicHHAs),
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIJIEpOIHBIN CKeneT, (yHKIMOHANbHAs TPYIINa, pajuKall,
MU30MEpHs, U30MEPbI, TOMOJIOTUYECKUNA Psii, TOMOJOTH, YIJIEBOJOPOIbI, KHUCIOPOJX M a30TCOAEPKALINE
COCIMHEHHSI, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHsl CTpOeHHUs opraHnyeckux BemiecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMHH, MHPOBO33PDEHUECKHE 3HAHHUs, JEXKallhue B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYCCKUX SIBJICHUH, (PaKTOJIOTHYECKUE CBEJCHHS O CBOMCTBAX,



COCTaBe, IMOJyYeHHH W OE30MaCHOM WCIIOJIb30BAaHUH BaXKHEWIIMX OPTaHUYECKUX BEUIECTB B OBITY W
MPAKTHYECKOH JIeATeITHHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh yMEHUH BBISABISATH XapaKTEPHbIC MPHU3HAKU TIOHSATHHA, YCTAaHABIMBATh HX
B3aMMOCBSI3b, HCITOJI30BATh COOTBETCTBYOIINE MTOHSITHS IIPU OMUCAHUH COCTaBa, CTPOCHUS U TPEBpaIlCHUN
OpPTraHUYeCKUX COCTUHCHUH;

c(OPMUPOBAHHOCTh ~YMEHHUW  HCIIOJIb30BaTh XUMHUYECKYIHO CHMBOJUKY JUIS  COCTABJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (OpMYyT OpraHMYECKHX BEIIECTB U
YpaBHCHUU XWUMHUYECKUX pEaKIHi, W3TOTABJIMBATH MOJIEIM MOJIEKYJ OPTaHWYSCKUX BEIISCTB IS
WLTFOCTPAIMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAICKHOCTh N3YUCHHBIX OPTaHUYCCKUX BEIICCTB
10 MX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY KIIACCY/TPYIIe COCTUHEHUH (YTIIEBOJOPO/bI, KUCIOPO U
a30TCOJICpXKAIME COCAUHCHHS, BBICOKOMOJICKYJISIPHBIC COCAWHCHHS), JaBaTh WM Ha3BaHUS IO
cucrematnueckord HomeHkiarype (IUPAC), a Takke TpPUBOIUTH TPUBHAIBHBIC HAa3BAHHS OTACIBHBIX
OpPTaHWYECKUX BEIIECTB (ITUJICH, TPOTIIICH, alleTHIICH, dTHIICHTIIUNKOJb, TTUICprH, (heHo, popManbaeru/,
aleTanbJIeTu]l, MypaBbUHAs KHCJIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIOTa, CTEApPUHOBAs KHCIIOTA,
TIII0K03a, PPyKTO3a, KpaxMall, IeJUTI0I03a, TIIUINH);

Cc(OPMHUPOBAHHOCTh YMECHHS OIPEIENIATh BHUIBI XUMUYECKOH CBS3M B OPraHMYCCKHX COCIUHCHHSIX
(onuHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS NMPUMEHSThH MOJOXCHHUS TEOPUU CTPOCHHUS OPraHWYECKHX BEIIECTB A.
M. BytnepoBa miis OOBSCHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHECHHS MacChl BEIECTB;

c(OpPMUPOBAHHOCTh YMCHHM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3MUYSCKHE M XHUMHUYCCKHC
CBOWCTBA THITMYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, ITHJICH,
NpoNuiieH, anetwieH, OyraaueH-1,3, metunOyramueH-1,3, OEH30J7, METaHOJ, 3TAHOJ, STUJICHTIUKOJb,
TIMICpUH, (EHOJI, aleTajblIeru]l, MypaBbHHAs W YKCYCHas KHUCIIOTBI, TJFOKO3a, Kpaxmal, IIeJUII0JI03a,
AMUHOYKCYCHAsl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETHUYECKYIO CBS3b MEXKIYy HUMH YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHKH YTJICBOJIOPOJHOTO CHIpbS (HE(DTH,
TPUPOHBIN Ta3, yTroJib), COCOOI UX MepepabOTKH U MPAKTHUECKOE MTPUMEHEHHE TIPOTYKTOB NePepadOTKH;

c(OPMUPOBAHHOCTh YMEHHI TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKHM YypaBHEHUSM (MacCChI,
00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TPOJYKTA PEAKIUH 1O M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIESCTB WIH MTPOYKTOB PEAKITUN ),

c(OPMHUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJ/IaX HayYHOI'O MO3HAHUS,
UCTIONIb3YEMBIX B XUMUU TIPH HM3yUYCHUU BEHICCTB M XHMHUYSCKUX SIBICHUH (HAONIOJCHHWE, W3MEpEHUE,
AKCIEPUMEHT, MOJICJTMPOBAHUE), HCIIOB30BaTh CUCTEMHBIC XUMHYCCKUE 3HAHUS ISl IPUHSTUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIECTBAMH U UX PUMEHEHHEM;

Cc(OPMHUPOBAHHOCTh YMEHHH COONIOATh TMpaBWJa IIOJIB30BAHUS XUMHUYCCKOW TIOCYIIOW U
nabopaTtopHbIM 000pyJOBaHMEM, a TakKe MpaBWIa OOpalleHHWs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU T10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN IKCIIEPUMEHT (TIpEBpaIeHUs
OpPraHUYeCKUX BEIIECTB MPH HArPEBaHUM, MOJyYCHHE STHICHA M M3YYCHUE €r0 CBOMCTB, KaYCCTBEHHBIC
peaKIuy OpPraHWYeCKUX BEIICCTB, JEHATYpaIus OCIKOB MpPH HArpeBaHUM, I[BETHBIC pEaKIUUd OCITKOB) B
COOTBETCTBUM C TpPaBWJIAMH TEXHUKH OE30MaCHOCTH TPU OOpAIlEeHWUH C BEIIECTBAMU M J1a0OPATOPHBIM
000pyI0BaHNEM, TPEICTABISITh PE3yIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (popme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX PEeaKIuil U GOpMyITUPOBATh BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKU aHATU3UPOBATH XUMUYECCKYIO HHPOPMAITUIO, ITOTYIAEMYIO
U3 pa3HbIX KCTOYHUKOB (CPECTBa MacCOBOM WHpopMainuu, MHTEpHET U ApYyTux);

c(OpPMUPOBAHHOCTh YMEHHUI COOIOATh MpaBUiIa IKOJOTHUSCKH IEIecCO00pPa3HOro TMOBEJCHUS B
OBITY U TPYJIOBOM JEATEIBHOCTHU B IEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS i OKPYKAFOIIEH MPUPOTHOM CPEIIbI,
OCO3HABaTh OIACHOCTH BO3JICHCTBHUS HA JKUBBIC OpPTraHU3MBI ONPEACIEHHBIX OPraHUYECKUX BEIICCTB,
noHumasi cMeich mokasatens [1JIK, noscHsaTh Ha mpuMepax cnocoObl YMEHBIICHUS U MPEIOTBPAIICHUS HX
BPE/THOTO BO3/ICHCTBHS HA OPTaHHU3M YEIIOBEKa;

U OOYYAOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS: YMEHHE NMPUMEHSTH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB U XUMHUCCKUX SIBIICHUIA;



JUTSL CIIETIBIX M CTa0OBUAAIIMX OOYYAIOIIMXCS: YMEHUE HCIIOIb30BaTh PEIbE(PHO-TOUCUHYIO CUCTEMY
obo3nauenmii JI. bpaiiis 1uis 3armuc XUMHYECKUX (GOpMyII.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanuecTBo 4acosB 3J1€KTpOHHI>Ie
Ne HaumeHoBaHue pa3/iesioB U TeEM Beer Kontp IpakTu (undposbie)
n/n NPOrpaMMblI OJIbHBIE yecKHe o0pa3oBaTe/IbHbIE
0
padoThI padoThI pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHN4YecKOi XUMHUH
Pewrenue 3ana4 u ynpaxHeHU 110
11 | Teme mpenmer OpPraHUYECKON XUMUHU. 3
' Teopus cTpoeHHs OpraHM4EeCKUX
coenuHennii A. M. bytaneposa
Wroro no pazaeny 3
Paszpnen 2. Yriesoaopoabl
Pemenue 3anau n ynpaxxHEHHM 10
2.1 | Teme npeaenbHBIE YTIEBOIOPOABI — 2
AJIKaHbl
Pemenue 3aga4d u yrnpaxHeHU# 110
2.2 | Teme HenpeAeabHbIE YTIEBOIOPOAbIL: 6 1
QJIKCHBI, AJIKAIUEHBI, AJIKMHBI
23 Pemenue 3anau u ynpaxHeHU# 110 )
) TEME apOMaTHYECKUE YTIeBOJ0POIbI
Pemenue 3ana4 u ynpaxHeHuu 110
2.4 | Teme mpUPOJIHbIC UCTOYHUKHU 3 1
YIJIEBOAOPOAOB M X mepepaboTka
Wroro no pazaeny 13
Pa3nea 3. Kuciaopoacoaepskaiue opranHu4ecKue coeJHHeHHs
31 Pemrenne 3ama4 u ynpaxHeHui 1mo 3
) temaMm: Criuptel. deHoul
Pemenue 3anau u ynpaxHeHU# 110
3.2 | Temam: Anpaeruzsl. KapOoHOBbBIE 7 1
KucnoThl. CllokHbIE 3QUPBHI
33 Pewrenue 3ana4 u ynpaxHeHUH 110 3 1

TEMCE YIJICBObI




Wroro no pazgeny

13

Pasnen 4. AzoTcoaeprkaiiye opraHudeckue coeTMHeHus

Pemenue 3aga4d u yrnpaxHeHU# 110

4.1
TeMaM: AMUHBI. AMUHOKHUCIIOTEL. belku

Hroro no pasueny

Pazpgen 5. BLICOKOMOJIeKyJIﬂpHBIe COCINMHCHUSA

Pewrenue 3ana4 u ynpaxHeHU 110

5.1
temam: [lmactmaccel. Kayuykn. BonokHa

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

34

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KogunuecTBo yacoB

=
io°

w/n Tema ypoka

cero

B

Kountp
0JIbHBbIE
padoThbI

IIpakTn
Yyeckue
padoThbI

Jla
Ta
U3y4YeHH
A

DJIEKTPOH
Hble nudpoBbIe
o0pa3oBaTe/ibHbIE

pecypchl

Pemenue 3anau u ynpaxHeHU# 110
1| Teme mpexMer OpraHMYECKON XUMUH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE

Pewrenue 3ana4 u ynpaxHeHUH 110
TEME TEOPHsI CTPOEHUS OPIraHUYECKUX
coenuHenuilt A. M. BytnepoBa, €€ OCHOBHbIE
M0JI0’KeHUs. BXOTHOW KOHTPOJIb

Pemenne 3amau u ynpaxHeHui 1o
TeMe MPEeCTaBICHHE O KiacCu(pUKanuu
3| opranmueckux BeniectB. HomenknaTtypa
(cuctemaruyeckasl) ¥ TPUBHAJIbHbIC HA3BaHUS
OpraHWYECKHUX BEUIECTB

Pemenue 3aa4d u yrnpaxHeHU# 110
4| TeMe aJKaHbI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUHN PsiJT

5 Pemrenune 3a1a4 u ynpaxHeHUH 110




TE€ME€ METaH U 3TaH — NPOCTEUIINe
NIPEACTABUTENH AJIKAHOB

Pemenue 3anau u ynpaxHeHU# 110
TEME AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

Pemenue 3aga4d u ynpaxHeHU 110
TE€ME TUJIEH U NPONUJIEH — IPOCTEHIINE
MIPEJICTAaBUTENN AJTKEHOB

[IpakTuueckas pabora Ne 1.
«Ilomyuenue sTUICHA U U3yYCHUE €TO
CBOMCTB»

Pemenue 3aa4d u yrnpaxHeHU# 110
Teme ankaaueHsl. bytanuen-1,3 u
MeTuinoyraaueH-1,3. [lonydenne
CUHTETHYECKOI'0 KayuyKa U pEe3HHbI

Pewrenue 3ana4 u ynpaxHeHU 110
TEM€ aJIKHHBI: COCTaB U 0COOEHHOCTH
CTPOEHMSI, TOMOJIOTMUECKUN Psifl. ALETHIIEH
— NPOCTEHIINI IPEICTABUTEIb AJTKHHOB

Pemenue 3aau v ynpaxxHEHHM 10
TE€ME BBIYUCIIEHUS 110 YPABHEHUIO
XUMUYECKON peaKInn

Pemenue 3aga4d u yrnpaxHeHU 110
TeMe apeHbl: OEH301 U TOIYy0J. TOKCHYHOCTh
apeHoB

Pemenue 3anau u ynpaxHeHU# 110
TEME T'€HETHUYECKAsl CB3b YIIIEBOJOPOIOB,
NPHUHAUISKAIIMX K PA3IMYHBIM KJIaccam

Pemenue 3aa4d u yrnpaxHeHU# 110
TeM€ MPUPOHBIE UCTOYHUKH
YTJIEBOIOPOIOB: IPUPOIHBII ra3 U MOMyTHHIE
HedTsIHbIE ra3bl, HePTh U MPOIYKTHI €&
nepepaboTKu

Pewrenue 3ana4 u ynpaxHeHU 110
TE€ME MPUPOIHBIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOIYTHHIE




He(TsHbIE ra3bl, HeTh U MPOAYKTHI €€
nepepaboTKu

[IpakTuyeckas paGora Ne 2
«MopenupoBaHue CTPYKTYpPHBIX (OpMyII
YTJIEBOAOPOIOBY

Pewrenue 3ana4 u ynpaxHeHUH 110
TEME MPEEIIbHbIE OHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 9TaHoJI. BoopoaHas cBs3b

Pewrenue 3ana4 u ynpaxHeHUH 110
TE€ME MHOI'OaTOMHBIE CIIUPTHI:
STUJICHIJIMKOJIb U TIIULEPUH

Pemenue 3anau u ynpaxHeHuu 110
TeMe (DEHOJI: CTPOEHHE MOJIEKYJIBI,
¢bu3nvecKkrue 1 XUMHYECKHE CBOMCTBA,
PUMEHEHHE

Pemrenne 3amau u ynpaxHeHui 1mo
TeMe albJerubl: GopMaIbaerul 1
arneTagbpJIeTuI. AMeTOH

Pemenue 3aau v ynpaxxHEHHM 10
TE€ME OJIHOOCHOBHBIE MPEICIbHBIC
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS U
YKCyCHas

[IpakTuyeckas padota Ne 3.
«CBoOIICTBA pacTBOpa YKCYCHOM KHCJIOTBDY

Pemenue 3anau u ynpaxHeHU# 110
TEME CTEapUHOBAs U OJICMHOBAsl KUCJIOTHI,
KaK MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT

Pemenue 3ana4 u ynpaxHeHuu 110
TEME MbLTAa KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHUE

Pemrenne 3amau u ynpaxHeHui 1o
TeM€ CJI0KHbIE 3(UPbI KaK IPOU3BOHbIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

3¢upoB




Pemrenne 3ama4 u ynpaxHeHui 1mo
TeME XKHUPBL: THIPOJIN3, IPUMEHEHNE,
OuosI0rYecKas pojb )KUPOB

Pemenne 3ama4 u ynpaxHeHuu 1Mo
2| Teme yriaeBoOJbl: COCTaB, KiaccupuKanus.
Baxneiimme npeacTaBuTeNu: TIIOK03a,
¢pykTO3a, caxaposa

Pewrenue 3ana4 u ynpaxHeHUH 110

2
TeMe KpaxMaJl U 1IeJUII0JI03a KaK IPUPOIHBIE
MOJIMMEPHI

) [IpakTuyeckas padora Ne 4
«OrnpenenenHue cofepxaHus Kpaxmania B
PA3JIMYHBIX TPOJIYKTAX MUTAHHSDY

3 Pemenue 3ana4 u ynpaxxHeHUi 1o

TCMC aMMHBI: MCTHJIAMHUWH M aHUJIMH

Pemrenne 3amau u ynpaxHeHui 1mo
3| Teme aMHUHOKHCIIOTHI Kak aM(pOTEpHBIE
OpraHMYECKHE COCTUHEHUS, UX
6uosiornyeckoe 3HaueHue. Ilentuap

Pemrenune 3amau u ynpaxHeHU 110

3
TeMe OeNKM Kak IpUpOAHbIE
BBICOKOMOJIEKYJISIPHBIE COSIUHEHUS

3 Pewrenue 3ana4 u ynpaxHeHUH 110

TE€ME OCHOBHBIE IIOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

Pemenne 3ama4 u ynpaxHeHuu 1Mo
3| Teme OCHOBHBIE METOJIbl CHHTE32
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTmacchl, KayuyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus / 'abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKITMOHEPHOE 00IIECTBO
«3marenscTBO «IIpocBemenuney

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1. Pabouas mporpamma Kypca XUMHUH pa3paborana kK yueOHnkam aBropoB ["abpuensH O. C., ., OctpoymoB
N.I".Cnaaxos C.A. st 10—11 xiaccoB 0011e00pa3oBaTenbHbIX OpraHU3alui.

2. Metonunueckue mocodus k yueOHukam aBropos ['abpuensu O. C., ., Octpoymos N.I".Cnagkos C.A. mis
10—11 xmaccoB o011e00pa3oBaTeIbHBIX OPTaHU3AIUN.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas anexkrponHas mkoina (POIL) / https://resh.edu.ru/subject/4/

Kypcsr Bkito9aroT B ce0st BUACOYPOKH, K KOTOPHIM MPUIIATraloTCsi KOHCTIEKTHI-PacIIu(pPOBKU U
TecToBbIe 3a7aHusl. OXBaueHBI BCE TEMBI IIKOJIBHOW MPOTPaMMBI.

2. Enunast koyutekius udpoBBIX 00pa30BaTeIbHBIX PECypCoB

http://school-collection.edu.ru/

3. SIKuacc: https://www.yaklass.ru«— TeopeTu4iecKkie KOHCIIEKTHI 110 BCEM TeMaM

4. Caiit ®enepanbHOr0 HHCTUTYTA negarorundyeckux uamepenuit (GUIIN): http://fipi.ru/



