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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENbHOW MNPOrpaMMbl CpPEJHEro o00IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B @DefepaibHOM  TrOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydebHOro mpeaMera «XUMHS» B 00pa3oBaTeNbHBIX Opranm3anusx Poccuiickoii
Qdenepanuy, peamu3yOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE NPOrPAMMBI, U
OCHOBHBIX IONOXeHUM «Ctparernn pa3BuTusi BocnuTanuss B Poccuiickoi
deneparuun Ha niepuo 10 2025 rona» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl IO XHMHUHU, K OINpPEACICHUIO
oO1elt cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHSA 00yYarOUIUXCsl CpeCTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnenryainbabie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpPraHu3alvM, SBJSIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KUT 3aBEPIIAIOIIMM 3TAallOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHus.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyr poJib B
COBPEMEHHOW IUBUJIM3AIMHU, B CO3AaHUM HOBOW 0a3bl MaTepUAIBbHON KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIleM MUpPE KaK O €IUHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUsS cTajia
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJla ¥ SKM3HU KaxJI0ro wieHa oOmectBa. CoOBpeMEHHass XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pEUIEHUE
I00ANBHBIX NIPOOJIEM YCTOMYMBOIO PpPAa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOI,
YHEPTreTUYECKOH, MUIIEBON, YKOJIOTHIECKOI 0€30MacCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOIIMMM UENSIMU W TNPUHLIUIIAMH CPEIHEr0 OOIIEro
obOpazoBaHus cojiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3yYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY



oOyJaromuxcsi, HEOOXOIMMYI0 UM s BBIPaOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLMYMA, HPOJOJDKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEIACTBEHHO C XUMUEH.

B nmnnane pemieHus 3aad  BOCIMUTAHMS, PA3BUTUS U COLMAIMA3ALUU
oOyyJarouuxcsi TPUHATHIE NPOrpaMMON MO XHWMHHM TOJXOJbl K OINPEIEICHUIO
colepkKaHUsl M IIOCTPOCHMsI TMpeAMeTa MpeaycMaTpuBaroT (POPMHPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JACUCTBUH, HMEIOMMX O0a30BO€ 3HAYECHUE s
pPa3IMYHBIX BHUAOB JCSATEIBHOCTU: pEIIEHUs MpodiieM, TMOUCKA, aHaldu3a W
00paboTKu nH(popMau, HEOOXOAUMBIX ISl IPUOOPETEHHSI ONbITA PAKTUYECKON
U HCCIE0BATENIbCKON NEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XHMHUM KakK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus, Py ONpeIesICHUN
COJIEpP)KATEeJIbHOM XapaKTepUCTUKHU LieJied HW3y4YeHUs MpeaMera HarpaBiIeHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPATUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJAMYECKOW TOUYKM 3PEHHUs TaKOW NOAXOX K ONPEHACICHUIO LI U3y4eHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUSl IVIABHBIMHM LEJSIMU W3Y4YEHUS IpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) SBIISAIOTCSA:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKUX 3HAHWUH KaK  BaKHEHIICH
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYeBble TMOHATHS, (PyH/IaMEHTAIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE #A3bIKa HAYKH, YCBOEHHUE W IMOHHMAaHUE CYIIHOCTH AOCTYIIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (HopMUPOBAHME U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XHMHUYECKHX peakuui, HEOOXOMUMBIX ISl TPHOOpEeTEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBJICHMI,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHOW KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB ACSATENbHOCTH, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XHMHMUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM MpPaBUII
0e301acHOro oOpalIeHus ¢ BEIIECTBAMM.

OO11ee ynCI0 YacoB, OTBEAEHHBIX JIJIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oOrmero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAA XUMMUA

Teopernueckue 0OCHOBbI OPraHUYECKON XUMUH

[Ipenmer opraHndeckod XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJTYYECHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopust cTpoeHus: opranudeckux coenuHenuit A. M. bytieposa,
e€ ocHOBHbIe TOJOXKEHUsA. CTpyKTypHble (DOpPMYINIBI OpPraHUYECKHX BeleCcTB. [ omoiorus,
u3oMepus. XuMU4ecKasi CBSI3b B OpraHMUECKUX COSUHEHUSIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiIaccudukauMm  opraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKHUX COEAMHEHHHM (CHUCTeMaTHuecKas) M TpHUBHAJIbHbIC Ha3BaHMWsS Ba)KHEHIIUX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAJIbHbIE METOJIbl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMyu OpraHMYECKUX BEIIECTB M MaTepualaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIEeCTB, HAOIIOAEHUWE W OMNHMCAHUE JEMOHCTPALlMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIMBAHKUE U TOPEHHUE).

YriaeBoaopoast

AJIKaHBI: COCTaB M CTpPOEHUE, TOMOJIOTUYECKUH psaa. MeTraH W 3TaH — NOpoCTerlIne
NpPEJCTaBUTENIN aJIKaHOB: (HU3MUECKHE M XUMHMYECKHE CBOICTBAa (peakUuu 3aMelleHHs WU
TOpEHMs ), HAX0XKAEHNUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pAll. DTHIEH U MPONWIEH — MPOCTEHIIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHHMA,
raJloreHUPOBaHUS, TUAPATALlUH, OKUCICHHS U TIOJIMMEpHU3alluN ), OJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetunOyrtaauen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psa. AlLETUIeH —
NpOCTEUIINI MpeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peaxiy TUIPUPOBAHUS, FAIOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS ), TOyYCHHE U IPUMEHEHHE.

Apensl. benson: cocrtaB, crpoeHHe, (U3MYECKHE M XUMHUYCCKHE CBOWCTBA (pEaKIHH
rajJJoreHUPOBAaHUS U HUTPOBAHUSA), MOJIyY€HUE WM NpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0UCmea (peaKyuy 2aio02eHUposanus U HUMpPOBAHUs), NOTYyYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOJAMHU,
IPUHAJIEKAIMMU K Pa3IUYHbIM KJIacCaM.

[TpupoaHble UCTOUYHUKH YIIIeBOAOPOJOB. [IpupoaHbIi ra3 U MOmyTHbIE HE(PTSIHBIE Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMHUYECKHA, KaTaTUTHYECKHiT), muponu3. [IponykTsl mepepaboTku HeTH, UX TPUMEHEHHUE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yrojib ¥ MPOyKThl €ro NepepadboTKH.

OKclepUMEHTAIIbHbIE METO/bl M3YUYEHHs BEIIECTB U UX IPEBPALLCHUN: 03HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuun «Hedts» 1 «Yroasy, MogenupoBaHue
MOJICKYJl YTJIEBOJIOPOJOB U TaJOrCHONPOMU3BOJHBIX, MPOBEIECHHE NPAKTHUYECKOW pPaOOTHI:
MOJTyYEHHUE 3TUJICHA U N3YUYEHHE €r0 CBOMCTB.

Pacuérhrle 3amaun.




Bolunciienuss 1o ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa pEaKIUM MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOHBIX BELIECTB WIN MPOTYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranuueckue coeJuHeHUs

[IpenenbHple OMHOATOMHBIE CHUPTHL. METaHON M ASTAHON: CTpPOEHHE, (HU3UYECKHE W
XMMHYECKHE CBOMCTBA (PEAKLMU C aKTUBHBIMU METaJUIAMHU, I'aJOT€HOBOJOPOJAMH, FOPEHHUE),
npuMeHeHre. BoropoiHble CBA3M MEXAy MOJIEKyJaMH CIUPTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJOoBeKa.

MHoOroaToMHbI€ CHUPTHL. ODTWUJICHIIMKOJIb W TJIMLEPUH: CTPOEHHE, (PU3UYECKHE WU
XMMHYECKHE CBOICTBA (B3aUMOJEICTBIE CO IETOYHBIMU METalJIaMH, KaUeCTBEHHAs peakiys Ha
MHOTOaTOMHbIE CHMpTHI). JlelicTBue Ha oOpraHm3M denoBeka. I[IpuMeHeHue riuiepuHa U
ATUJICHTJIUKOJISL.

@eHOoNI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anbnerunpl M kemouwvl. DopManbIeruj, aueTalbAeTHA: CTpOCHUe, (usnueckue u
XMMHYECKHE CBOWCTBA (pPEaKUUM OKHUCIIEHUS WU BOCCTAaHOBJICHUS, KAaueCTBEHHBIE pEaKLUM),
MOJTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpefebHbIE KapOOHOBBIE KMCIOThl. MypaBbuHasi U YKCyCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUe U XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME 171 Kilacca KUCIIOT, Peaklus
Tepu(UKaAIMK), TOJNydeHHe u mpuMeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pUpHl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApoIn3 ciaoxHbBIX 3(UpPOB.
Kupsl. I'naponns xxupos. [Ipumenenne xupoB. buonoruueckas poiib KUPOB.

VYrneBoasl: cocTaB, KIacCU(pHUKAIMS YTIEBOAOB (MOHO-, - U ToJHcaxapuabl). [ moko3a —
IpOoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NUECKHE U XMUMHUYECKHE
cBoMcTBa (B3aummojeictBue ¢ ruapokcunom menu(ll), okucienne amMMuUadyHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXAEHUWE B MPUPOE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoasnsie noauMmepsl. CTpoeHHe Kpaxmana U LeJUTF0I03bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpoJIn3, KaUeCTBEHHAs PEAaKLUs C HOI0M).

OKclepUMEeHTalbHbIe METOAbl HM3Y4YeHMs BELIECTB W HUX IPEBpAllleHUil: NpoBeICHHE,
HaOJIoIGHHe W ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIC
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHosa okcuaoM wmeau(ll)), mMHOroaTomHbIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (okucieHue
aMMHa4yHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(Il), B3ammoneiicTBue
Kpaxmayia ¢ HOAOM), MpPOBEACHUE TPAKTHUYECKON pabOThI: CBONCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérhrle 3amaun.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYEeCTBa
UCXOJIHOTO BEIECTBA WJIM TMPOAYKTA PEaKkIHHM IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3zoTcoaeprkaliye OpraHn4ecKue COeAMHEHUs.

AMUHOKHCIOTBl Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. Pusnyeckue u
XMMHYECKHE CBOIICTBA aMHHOKUCIOT (Ha @puMepe INMLKHA). buonoruueckoe 3HaueHHE
aMuHOKUCIIOT. [lenTuabl.



benku kak NmpUpoAHbBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUIPOJIN3, JEHATypalus,
KauyeCTBEHHBIC PEAKIINH Ha OCIKH.

DKcrepUMEeHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIroAeHuEe U
ONMCAaHNE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OEJIKOB MpH HarpeBaHUU, I[BETHHIC
peakiu OeIKOB.

BbicokoMoieKyIsIpHBIE COeUHEHHUS

OcCHOBHbBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO, CTENEHb IOJIMMEPHU3aluU, CPEIHsAs MOJeKylspHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN — MOJIUMEPU3ALINS U MIOJTUKOHIEH AL

OKCHEpUMEHTAJIBHBIE METOJbI M3Y4YEHMs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpeaMETHBIX CBA3EH NMPU M3yYEHUU opraHvdeckor xumuu B 10 kiacce
OCYIIECTBIIIETCS. Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, Tak W
HOHSATUHN, SBJISIOUINXCSA CUCTEMHBIMU AJIS1 OTJENBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBIIEHUE, Hay4yHbId (DakT, rumoresa, 3aKoH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKaluusg, T[EePUOTUYHOCTh, HAONIIO/IEHUE, U3MEpEeHHeE,
3KCHEPUMEHT, MOJCIUPOBAHUE.

®dus3uka: MaTepusi, JHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIMYUHBI U €TUHUIIBI
UX U3MEPEHUSL.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIIKH, yTIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHosorus: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJILHOIO MUTAHMsI, MOIOILIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MATEpUabl U3 NCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS OOyYaOIIMMUCS
OporpaMM CpPeIHEro oOIiero oopazoBaHHs (JINYHOCTHBIM, METANPEIAMETHBIM U TPEAMETHBIM).
HayuHo-metoanueckoii OCHOBOM Ui pa3pa0dOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
IpOrpaMM CpeJHero o01ero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIM MOIXO/.

B cootBeTcTBMM € CHUCTEMHO-ACSTEIBHOCTHBIM INOAXOAOM B CTPYKTypE JUYHOCTHBIX
pe3yJbTaToOB OCBOEHHS TpeaMeTa «XHMHUS» Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaXKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPENCIICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHMH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHUS NMpeaMeTa «XHUMUS» OTPaXaroT CHOPMHUPOBAHHOCTh
ONbITa IMO3HABATEIbHOM M TPAKTHUYECKOW JEsITEeIbHOCTH OOYydYaloUIMXCsl MO peaau3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamxaaHCKOro BOCIIMTAHMSA:

0CO3HaHMs 00YYarOIMMUCS CBOUX KOHCTUTYILIMOHHBIX MPaB U 00SA3aHHOCTEH, YBAKEHUS K
3aKOHY U NPABOIOPSAKY;

IIPEJCTaBICHUS O COLUAIBHBIX HOpPMax M IPAaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH MPU CO3JaHUH YUEOHBIX IPOEKTOB,
pelIeHNH yYeOHBIX U MTO3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMHUUECKUX HKCIIEPUMEHTOB;

2) IaTPHOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEUI0 OTE€YECTBEHHOMU
XUMMUY;

YBa)KE€HUS K Ipoleccy TBOpYECTBA B OOJIACTH TEOPHM M INPAKTHUECKOTO HMPUMEHEHHs
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS] HAyKH €CTh PE3yJbTaT JJIMTENIbHBIX HaOIroAeHUi,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIbHBIX IOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATCIBHBIX MOTHMBOB B IIOJIy4YEHHH M MOCIEAYIOIIEM AaHAIU3E
UH(POPMALIUHU O TIEPEIOBBIX JTOCTHKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallUd, CBS3aHHbIE C XHMMHUYECKMMHU SBICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHHMBAaTh CBOE IOBEJEHHE M MOCTYINKH CBOMX TOBApPHUIIEH C MO3UIMM
HPABCTBCHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIECACTBAN ITUX IOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMaHMA LEHHOCTEH 3M0pOBOTO M 0Oe3omacHOro oOpas3a XKH3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



COOIOACHMS TIPaBWJI OE30MACHOTO OOpAIEHUSI ¢ BEHIECTBAMHU B OBITY, IMOBCEIHCBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATENBCKONW JIESATEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHUX BUAX ESITCIBHOCTH;

YBa)X€HUS K TPyAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIWBUIYAIbHOM TpaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCKOTr0 BOCTIUTAHMSI:

9KOJIOTHYECKHU I€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEIbI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONb30BAHUS JOCTHKEHUH XUMHH ISl PEIICHUSI BOTIPOCOB
palKOHATBHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HETPUSTHS JEWCTBHM, MPUHOCIIINX BpeJ OKpYKalolel MPUPOIHOU Cpelne,
YMEHHS TPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBHUS MPeIIpUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOILECTBEHHOM MPAKTUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (GOPMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBINIICHHSI, CO3/IaHUN IIEIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: TPO0JIEM COXPAHCHHUS TPUPOJTHOTO PABHOBECHS;

€CTECTBCHHO-HAYYHOW TIPAMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUSA,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHanmu3a U OOBSCHEHHMS SIBICHUH OKPY’KAIOIIEr0 MHUpa M MPOMCXOIAIIMX B HEM HM3MEHEHHH,
yYMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOYCHHUST HA OCHOBE HAYUYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LEJBIO MTOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mpodeccuoHaIbHON
JeSATEIbHOCTH.

METANPEIMETHBLIE PE3YJIbTATDBI

MertamnpeaMeTHble pe3yibTaThl OCBOECHUS Y4eOHOro mpenMera «XHMHUS» Ha YpPOBHE
cpenHero o01iero 00pa3oBaHus BKIIOYAIOT:

yHHMBEpCallbHble ~ yueOHble  JeHCTBUS  (TO3HABaTelIbHBIE,  KOMMYHHKATHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIIMH 00yUaroIuxcs;

CHOCOOHOCTh  OOYyYaroIIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAJbHbIE y4yeOHbIE ACUCTBUS B IO3HABATEIBHON U
COLIMAJIBHON MTPAKTHKE.

MeranpeaqmeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEJIbHBIMU, KOMMYHHUKATHBHBIMU U PETYJIATUBHBIMU JI€HCTBHUSIMU.

OsgJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeiiCTBUSIMH:



1) 6a3oBbIe JIOTHYECKHUE IefiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIHpPOBaTh M aKTyaJIU3HpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeaAC/IsAITb HCJIW ACATCIBHOCTH, 3alaBas MapaMCTPbl U KPUTCPUHU HUX JOCTHUKCHUS,
COOTHOCHUTD PE3YyJIbTAThl ACATCIbHOCTHU C ITOCTABJICHHBIMHU LICIISAMUA,;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHUNA NPHUEMBI JIOTUYECKOTO MBINUICHUSI — BBIACIATH
XapaKTepHble TPU3HAKK TOHATHMH W YCTaHaBIMBATh WX B3aHMOCBSA3b, HCIOJIB30BATh
COOTBCTCTBYIOIINC IMOHATHUA IJIA O6I>SICHCHI/I$I OTACIIBbHBIX (baKTOB u HBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIIIECCTB 1 XUMHNYCCKUX peaKuHﬁ;

YCTaHABIIMBATh TPUYUHHO-CJIE/ICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMMU;

CTPOUTH JIOTUYECKUE paCCyXIEHUs (MHIyKTUBHBIC, JICAYKTUBHBIC, IO AaHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJbI U 3aKJIFOUYCHUSI,

2) 6a3oBbIe HCCIeA0BaTENbCKUE IeiiCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIUH;

q)OpMy.HI/IpOBaTB oeiam MW 3agadd  HUCCICAOBaHUA, HUCIIOJAB30BaTh IIOCTABJIICHHBIC H
CaMOCTOSITEIIEHO C(HOPMYTHPOBAHHBIE BOMPOCHI B KaU4ECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1Tt POPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTaTh OMNBIT YYCHHUECKOW MCCIeNOBATENbCKOW M TMPOEKTHOM JesSTENbHOCTH,
IMPOABJIATDH CHOC06HOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOHMCKY MCTOJOB PCHIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMA.

3) padora ¢ nHpopManmei:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHPOpMANMH (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XUMHYECKOTO COJAEpXKaHWs, CIpPaBOYHbIE TMOcoOus, pecypchl HMHTepHeTa),
aHATM3UpPOBaTh HMH(POPMAILIMIO pPA3JIMYHBIX BHUJAOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTH U HEMPOTHBOPEYHBOCTH;

CaMOCTOSITEJIFHO BBIOMpaTh ONTHUMAIBHYIO (hOpMy TpencTaBieHuss HHGOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKHU U IPYTHE);

UCTIONb30BaTh HAYYHBIM $I3bIK B KayecTBE CpeACTBAa NpU paboTe ¢ XUMHYECKOU
UHpOpMaLKe: MPUMEHATh MEXKIpenIMeTHbIe ((U3NYeCKne M MaTeMaTHYECKHE) 3HAKU U
CHUMBOJIBI, (pOopMyIIBl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONI30BaTh M MPEoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OBi1ageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM e CTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIIaeMOW TEMbI B XOJIe JUAJIOTA W/WIHM TUCKYCCHH,
BBICKa3bIBaTh UM, (OPMYJIUPOBATH CBOU MPEIJIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
peJIOKEHHON 3a1a4H;

BBICTYIaTh C IPE3CHTAlUEN pe3yJbTaTOB I03HABATEIbHOM IEATEIBbHOCTH, IOJYYCHHBIX
CaMOCTOATCIIBHO HWJIX COBMECTHO CO CBCPCTHUKAMW IIPpU  BBIIIOJIHCHUHN XUMHUYCCKOI'O
9KCIIEPUMEHTAa, MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa M (OPMYIHUPOBATh BBIBOJABI MO pe3yibTaTaM MPOBEAEHHBIX
I/ICCJIC,Z[OBaHI/Iﬁ HYTéM coriiaCcoBaHus HO3HI.[PII>1 B X01€ OGCy)KI[eHI/ISI u OGMCHa MHCHUSMMU.

OBi1ageHne YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITENIbHO IJIAaHUPOBAaTh U OCYUIECTBIIATH CBOIO IMO3HABATEIbHYIO IESTENbHOCTD,
ompezenss e€ LeMH U 3aayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyIaraeMblii aIrOPUTM JCUCTBUN TIPU BHITIOJHEHHH yY€OHBIX M HCCIIEIOBATENIbCKUX 3ajad,



BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YIETOM TOIYYCHUSI HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEW JICATENBHOCTH HAa OCHOBE caMOaHalu3a |
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus» OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONMIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBl MHpa, POJIM XHMHUHU B TO3HAHUM SIBJICHUN NPHUPOIbl, B (HOPMUPOBAHUU
MBILIUIEHUS] U KyJbTYypbl JIMYHOCTH, €€ (PYHKUMOHAIbHOM I'pPaMOTHOCTH, HEOOXOIUMOMN JUIs
pelIeHus] MPAaKTUYeCKHX 3a/Jad W SKOJIOTWYECKH OOOCHOBAHHOTO OTHOILEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpere;

BIAJICHAE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYACT: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04Ka aToMa, MOJIEKyJa, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHbIE 00BEM, YIVIEPOJHBIA  CKEJeT,
(yHKLIMOHANIbHAS TpyINa, pajuKai, U30MEpUs, U30MEphbl, TOMOJOTHYECKUH psJl, TOMOJOIH,
YTIEBOAOPOABI, KUCIOPOA U a30TCOIAEPKALINE COCIUHEHUS,, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BenlecTB A. M. ByTnepoBa, 3ak0H COXpaHEHUS! MacChl BEIIECTB);

c(OPMHPOBAHHOCTb YMEHUH BBISBIIATh XapaKTE€PHbIE IPU3HAKK MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATHS IIPH ONIMCAaHUM COCTaBa, CTPOCHHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (GOpMYIT OPraHNYECKUX BELIECTB
Y YPaBHEHHH XMMHUYECKUX PEaKLMH, U3rOTABINBATH MOJEIHM MOJIEKYJ OPraHUYECKHX BEILECTB
JUISL WJUTFOCTPALIUU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIJIEKHOCTh U3yUEHHBIX OPraHUYEeCKUX
BEIIECTB II0 HX COCTaBy M CTPOEHUIO K ONpENelNEHHOMY KiacCy/Tpylnie COeInHEHUH
(YyraeBoJopofsl, KHUCIOPOJ M a30TCOAEpXKAlle  COEIWHEHMs, BbICOKOMOJIEKYJISIpHbIE
COCJIMHEHMS), JaBaThb UM Ha3zBaHMs 10 cucrematndeckoid HoMeHkiatype (IUPAC), a taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPOIMIIEH,
aleTWIeH, STWICHIJIMKOJb, IIMLUEPHUH, (eHoJ, (opManbAerul, aueTaabAeru]l, MypaBbHHas
KHCJIOTa, YKCyCHas KUCIJIOTa, OJIEMHOBAas KUCIIOTa, CTEApUHOBAs KUCIIOTA, INIOKO03a, QpPyKTO3a,
KpaxmaJ, LeJITI003a, TJIULKH);

c(OpMHUPOBAHHOCTh YMEHHMSI OINPEAENATh BHUJbl XUMHUYECKOM CBS3M B OpPraHMYECKHX
COCTMHCHUX (OMHAPHBIE U KPaTHBIC);

c(OPMHPOBAHHOCTh YMEHHUSI TNPHUMEHATh MOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemiectB A. M. BytnepoBa st 00bsSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

Cc(OPMHPOBAHHOCTE YMEHHUS XapaKTE€pPU30BaTh MCTOYHHMKH YTJIEBOJAOPOIAHOIO ChIPbs
(He(Th, NMPUPOAHBIM Ta3, yroyp), CHOCOObl MX MEPepabOTKU M NPAKTUUYECKOE NPUMEHEHUE
IPOIYKTOB MepepaboTKH;



c(hOpMHUPOBAHHOCTh YMECHHI COOJFO/IATh MpaBUiia MOJ30BAHUS XUMUYCCKOW TIOCYI0N U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKUHUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

JUIsE 00YYarOIIUXCsl ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbS: YMEHHUE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAX TIO3HAHHS BEIIESCTB M XUMHUICCKUX SBIICHUI;

JUISL  CIIETIBIX W CIA0OBUIAIIMX OOYyYalONMUXCS: YMEHHE WCIIONIb30BaTh pelbedHO-
TOYCYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anvucu XumMudeckux Gopmy.



TEMATHYECKOE IIVTAHUPOBAHUE
10 KJIACC

KoaunuecTBo yacoB

HaunMeHoBaHue pa3jeioB U TeM

NMPorpaMmal Bcero

Ne n/m

Pa3zgea 1. TeopeTuyeckne 0OCHOBBI OPraHUYeCKOl XUMUM

[Ipenmer opranndeckoi xumuu. Teopust
1.1 CTPOEHMSI OPTaHUYECKUX COETUHEHUN A.
M. bytneposa

Uroro no pazmeny

Pa3nea 2. YrieBoaopoasl

2.1 [IpenenbHbIE YTIEBOAOPOIBI — ANKaHBI

29 HemnpenenbHble yriieBOIOPOIBI: aTKEHBI,
QIIKa/INCHBI, AJIKHHBI

2.3 ApoMaTudeckue yrieBoJ0pObI

24 [IpupoaHbie HCTOYHUKHU YTIIEBOIOPOJIOB U

ux nepepaboTka
Hroro no pazneny

Paznea 3. Kucsopoacoaep:kamnue opraHudecKue coeJMHEHUsA

3.1 Cruptel. DeHoun

10 Anpaeruabl. KapOOHOBBIE KHCIIOTEHI.
CrnoxxHbIC YPUPHEI

3.3 VYrineBoasl

Uroro no pazneny

Pasnen 4. A3oTcoaep:kamye opranudeckKue coeqTmHeHust

13

13

KonTpoabHble
padoTsI

IIpakTnyeckue
padoTsI

DJIeKTPOHHBIE
(mudposbie)
oOpa3oBaTe/ibHbIE

pecypcbl



4.1 AMUHBL. AMUHOKHCIOTEL. bekn
Hroro no pazneny

Paspnen S. BeicokoMoJieKy IsIpHbIE COEIMHEHUS

5.1 IInactmaccsl. Kayuyku. Bosiokna

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

[IpenmeT opraHuuecKOr XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopust CTpOEHUS OPraHUYECKUX
coenunenuit A. M. Bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS

IIpencraBnenue o knaccudukanuu
opraHuueckux Bemects. HomeHnkiarypa
(cuctemMarnyeckasi) U TpMBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — OpocTeme
IIPEICTaBUTENH aJIKaHOB
AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
DTWIEH ¥ TPONUJIEH — MPOCTEUIIINE
IIPEICTaBUTENN aJIKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
JTWJICHA U U3yYEHUE €T0 CBOMCTB
Ankanuensl. bytaauen-1,3 u
MeTunoyTtanuen-1,3. [onydenue 1
CUHTETUYECKOTO KayuyKa U pe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN Psil. ALIETHIIEH —
MIPOCTEUIINN NTPEICTAaBUTEIb AITKUHOB
Boruncnenus o ypaBHEHUIO XUMUYECKON
peakuun

Apenbl: 6eH301 ¥ Tosyoll. TOKCUYHOCTh
apeHOB

['enernueckas cBsA3b yIII€BOJAOPOAOB,
MIPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpuponHbIE HICTOYHUKH YIIIEBOAOPOIOB:
MIPUPOJHBIN ra3 U MOMmyTHbIE He(TAHbIE
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
IIpuponHbIE HICTOYHHUKH YIIIEBOAOPOOB:
MIPUPOHBIN ra3 U NOMyTHbIE HE(PTAHBIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
Kontposnbnas paboTa mo pasaeny
«YTIIEBOAOPOIBD)

[IpenenpHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b
MHOroaTtoMHsI€ CIIUPTHL: 3THICHTIUKOJIb U
[IINLEPUH

@DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE
Anbnerupsl: popmManbaerus u
aneraibAerusl. AUeToH

OnHOOCHOBHBIE IIPE/IENbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

[IpakTuueckas padora Ne 2. «CoiicTBa
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pacTBopa YKCYCHOM KHCIIOTBD»

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHhI, KaK
OpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

Mpbi1a Kak COJIU BBICIIIUX Kap60HOBI)IX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

CroxHble 3(Upbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: TuIpOIN3, MPUMEHEHHE,
Ouooruueckasi poib KHUpPOB

VYTrneBosl: cocTaB, KiaccuuKanus.
Baxwueiinme npeacTaBUTeNu: ria0K03a,
dbpykTo3a, caxaposa

Kpaxman u nemirono3a Kak mpupoIHbie

MTOJIMMEPBI

KonrtponbHas pabota 1o pasaeiy
«Kucnopoacoaepxkaiiye opraHn4ecKue
COEIMHEHMSD

AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHCIIOTHI KaKk aM(OTEpHBIE
OpPTaHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3Hauenue. Ilentuast
benku kak mpupoaHbIe
BBICOKOMOJ'IGKy.HHpHBIe COCINHCHUA
OCHOBHBIE TOHSATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCTMHECHUI

OcHOBHBIE METOJbI CHUHTEC3a



BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN.

[InacTMaccsl, kKay4yku, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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