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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obpa3oBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaepariumy,
pean3yroluX OCHOBHbIE 00pa30BaTEIbHbBIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeIHEero o0111ero o0pa3oBaHus CpeCTBAMH Y4EOHOTO IpeiMeTa « XUMUS,
coJlep)KaHUE M TOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
y4€ToM creuu@uKd HayKd XUMHUH, €€ 3HAuYeHHs B TMO3HAHUU MPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHLIUIIOB,
XapaKTepU3yIOIMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHNE PALIMOHAIIEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XHMMHsI Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOMA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU IENSIMU W TMPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuHU BetiecTB. CBeleHUs 00 U3y4aeMbIX B Kypce BellecTBax
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

B yueOHOM I1u1aHe cpenHero ooOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0O YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbBIC
PEAMETHD.

OO611ee Yyucao 4acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUHU, Ha 6a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B HEJIEIIIO),



COJEPKXAHUE OBYUYEHUA
10 KIIACC . OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE TOJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OopraHuMdeckux BemecTtB. ['omonorus, wusoMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB M0 TNPEBPALICHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH W 3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakiuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUE B NPHUPOJAE, IOJYyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHMe CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM pAll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJYYEHUE U MPUMEHEHue. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOyYyeHue u npumerenue. TOKCUIHOCTb apEeHOB.
['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NMPUHAJICKAIMMMHA K PA3IHMYHBIM
KJIACCaM.



[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalMTUYECKUil), muposu3. I[IpoaykTsi
nepepadoTk HepTH, UX TPUMEHEHUE B MMPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «HedTob»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHNUE MPAKTHIECKOW PabOThI: TIOJyUYCHHUE STUIICHA ¥ M3yUYCHUE €T0 CBOWCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU METaJIaMU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHHe. BojopoaHble CBS3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COHUPTHl. ODTWICHIJUKOIb W  TJMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHasi peakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHusM 4esoBeka. [[pumeHeHre riaunepruHa u STUIECHTJIMKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbplaeru, aneTanbAETHN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeIeNIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYyCHAs
KHUCIIOTBI: CTPOCHUE, (PU3UUYECKHNE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOITUE JIJIs
KJ1acca KUCIIOT, peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JICHCTBUE.

CnoxHble 2(QuUpbl KaK MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb JKUPOB.

YraeBoael: coctaB, Kjaaccuukamus — yriieBoAoB  (MOHO-, JU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUAPOKCUIOM
meau(ll), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,




Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHUE, OMOIornYecKas poJib.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
HeuoNo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAONIOJICHHE U ONMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOPEHHUE
CIOUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaerunioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJYKTA PEAKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coequHeHus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE cOelIMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCHEpUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLNN, CPEAHIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHATHM, SBISAIOIIMXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOIEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHUPOBAHUE.

@®usuka: Marepus, DJHEPIHUs, Macca, aroM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YypPOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €UHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTHUBHBIC BelIecTBa (OENKH, YTJIEBOIBI, >KHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHOJorus: IHUILIEBbIE MPOAYKTHI, OCHOBBI PAaUMOHAIBHOIO IHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUU K OOYyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
cOpPMHUPOBAHHOCTh OTbBITA TO3HABATEILHON M TPAKTHYECKON JCSATEIBHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWIaxX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(OpMAIH O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro U Oe3omacHOro o0pasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOto/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccuil pa3auyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanm3anid COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa HSKOJOTMYECKHX MpoOJeM, BIHSIHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpPEI  OKPYKAIOIIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepHaIbHOM KYyJbTYpbl, PEIICHUU TJIOOATBHBIX MpoOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCIEUTHOTO TPY/Jla U SKOJOTUUECKU KOM(POPTHOM KU3HH KaXAO0TO YjieHa 0OIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS /I aHATU3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOMIEro MUpa 1



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS y4eOHOTO IMpeaMera «XUMHUsA» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTpPasKaloIIre
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh LEIU JCITEIbHOCTH, 3aJaBasi MapameTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
UCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4eckas (opmyia, ypaBHEHIE XUMUYECKON PEaKIIun



— MpU pEIIeHUHd Y4eOHBIX MO3HABATENbHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro Pe3ysbTar, (OopMyIHpOBATH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanuM3upoBaTh MH(POPMALMIO PA3IMYHBIX BHIOB U (OopM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA MPU PabOTE C XUMUUYECKON
uHboOpMalel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaIJISIIHOCTH.

OgBjaseHue yHMBepPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:



3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOil TeMbl B XOJ€ Majaora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAIlMEN pe3ysJbTaTOB IO3HABATEILHOM MESTEILHOCTH,
MOJYYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOTHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKONM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BBIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHUS IMO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTD, OINpenensis €€ 1eNu W 3aJadd, KOHTPOJUPOBAaTH U IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE cCaMOaHaIu3a u
CaMOOLICHKH.

IMPEAMETHBIE PE3YJBTATBI 10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMA O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa, POJIM XMMHUU B IO3HAHUU SIBJICHUW TTPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Ccpeie;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpask  BKJIKOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaulEéHHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paIuKal,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJICp)KAIIME COEAUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCIMHEHHUS); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemectB A. M. ByTtinepoBa, 3aKkOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKallMEe B OCHOBE IMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTHM XHUMHYECKUX
SABJICHUHN, (PAKTOIOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H



0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN JACSTEIBbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHUS TPH
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTAaHMYECKUX COCTMHCHHIIM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATh MOJICIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPAIIMHA WX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBy U CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynne COequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS), N1aBaTh WM Ha3BaHUSA II0
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOTMHICH, alleTUJICH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (eHos, GopMalbIeTu], aleTaablIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsl KACIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCIOTA, TIIF0K03a,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUIUH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpPraHMYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytnepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPOIUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTwi0yTagaueH- 1,3, 6eH30J1, METaHOJI, ITAHOJI, STUJICHTIUKOJIb, TIUIIEPUH, PEHOT,
aleTanbICTH ], MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TIIOK03a, Kpaxmal, IeJlTi0103a,
AMUHOYKCYCHasl KHCIJIOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
ChIpbs (He(Th, TPUPOIHBINA Ta3, yTroJib), CIOCOOBI UX MEePEePadOTKU U MIPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XHUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB
WIN NPOAYKTOB PEAKIINH);
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue fllsyqeﬂnﬂ :)lﬁl()l;l;OBaTeanue
padoTshI padoThI pecypenr
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o kinaccuPpuKauu
3 oprann4eckux Beniects. Homenknarypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENM AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENM AIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Aunkanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUU PSII.

10 N
AneTnieH — npocTermmn
IIPEICTaBUTEIND aJIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH30:1 U TOIyoJ. TOKCUYHOCTD
apeHoB

13 I'enernyeckas CBA3b yII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOHBIN a3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: TUIICHTIIUKOIIb
U TIULEPUH
@DeHOI: CTPOEHUE MOJIEKYJIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerunsl: GopMaNbaeTUa U

areTanpaerng. Aueron




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI Hl YKCYCHAsI

29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCJIOT

24 MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponaN3, MPpUMEHEHHE,
Ouo0ruYecKas pojb )KUPOB
YrneBojbl: cocTaB, KiaccHuPHUKAIUS.

27 Baxkueiimme npenctaBuTeNn: IIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u nemunono3a Kak mpupoTHbIe
MTOJINMEPHI
KontponbHas paboTa mo pazaery

29 «Kucnopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbBIe

31 OpPraHWYECKUE COCTUHEHUS, HX
ouoiornyeckoe 3HaueHue. [lenruasl

32 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAMHCHUA




33 OCHOBHBIE TTOHSITUS XUMHHU } 1
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUI
OCHOBHBIE METOABI CUHTEC3a
34 BBICOKOMOJIEKYJIIPHBIX COE€AMHEHUN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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