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Pabouast mporpamma 1mo yueOHOMY IpenMeTy «XHUMHs» pa3paboTaHa Ha OCHOBE TPEOOBAHUH K
pe3yabpTaTaM OCBOEHHSI OCHOBHOW 00pa3zoBaTeIbHOM MporpamMMbl cpeiHero ooiero oopaszoBanus MOY
«Couroponokckass COII» ¢ yueTtom nporpamm, BKIFOUEHHBIX B €€ CTPYKTYPY.

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer u 3HaueHHE OPraHUYECKOW XUMHHM, IMPEICTABICHHE O MHOT000pa3uy OpraHUYeCKUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE M BO30YXKAEHHOE cOCTOsSHHS. BajeHTHbIe
BO3MOXXHOCTH aTOMa yriepoja. XMMHUecKas CBSI3b B OpraHMYECKUX COeIMHEHUsX. Turbl rudpuansanuu
aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa30BaHMs KOBAICHTHOW CBSI3U (OOMEHHBIH M JIOHOPHO-
aKUEeNnTOpHBIH). TUMbl NEepeKpbIBaHUS aTOMHBIX OpOuTaned, o- U m-cBs3u. OnuHapHas, ABOWHAS H
TpoitHas cBsi3b. CrocoObI pa3phiBa CBsI3€i B MOJIEKYJIaX OPraHUYECKUX BemecTB. [IoHsATHE 0 cBOOOAHOM
paaukaie, Hykieoduie u sneKTpodure.

Teopus cTpoeHust opranndeckux coenruHeHuil A.M. byTiiepoBa U COBpEMEHHbIE IIPEICTABICHUS O
CTPYKTYpPE MOJIEKYJl. 3HAUE€HHE TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHUU. MONEKyJIsapHbE U
cTpykTypHbIe (Qopmynbl. CTpyKTypHBIE (OPMYJBl pa3IUYHBIX BHAOB: pPa3BEPHYTas, COKpaIIEHHAs,
ckenetrHas. VM3zomepus. Buabl n3omepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBbIE 3()QeKThl B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUHN (MHAYKTUBHBIA 1 ME30MEpPHBIN 2(PEKTh).

[IpencraBienue o kinaccuPUKaUi OpraHMuecKux BemecTB. [loHsaTre 0 PyHKIIMOHANIBHOMN TpyMIIe.
I'omomnorusa. I'omonorumueckue psiabl. CucreMarnyeckass HOMEHKJIATypa OPraHM4eCKHX COEJUHEHHH
(IJUPAC) 1 TpuBHabHbIE HA3BaHUS OTAEIBHBIX IPEICTABUTEICH.

OcobeHHOCTH W KJIacCHU(PHKAIMSA OPraHWYECKHX peakiuil. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakly B OpraHUuYeCKON XUMHH.

DKcIeprMEeHTaIbHBIE METO/IBI M3YUEHHSI BEIIECTB U MX MPEBPAILCHH: 03HAKOMJICHHE C 00pa3amMu
OpPraHWYECKHX BEIIECTB U MaTepualaMi Ha UX OCHOBE, ONBITHI 11O MPEBPALIEHUIO OPTAHNYECKUX BEIIECTB
IpU HarpeBaHuM (IUIaBJIeHHME, OOYIJIMBaHUE U TOPEHHUE), KOHCTPYMPOBAHME MOJEICH MOJIeKyn
OpPraHUYECKUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['omMoylormueckuil psii  ajdkaHoB, oOmias ¢opMyrna, HOMEHKJIATypa W H30MEpHs.
DNEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKAHOB, sp3-r1/16p1/1m/13aum[ aTOMHBIX OpOHuTasei
yriepoja, 6-cBsi3b. DU3nueckre CBOMCTBA AIKAHOB.

XUMUYECKHE CBOMCTBA QJKaHOB: PEAKIUM 3aMEIICHHs, HW30MEPU3ALMH, JErHIpUPOBaHUS,
IUKJIA3a1UN, THPOJIN3a, KpeKuHra, ropenus. lIpencraBineHue o MEXaHU3ME pPEAKLIUN PaJUKAIBHOIO
3aMeIIEHUS.

Haxoxnaenue B mpupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHE aJIKaHOB.

[uknoankansl. OOmas ¢opmyna, HoMeHkIarypa M uzomepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHUX CBOMCTB MabIX (LMKJIONPONAH, HUKJIOOYTaH) U OOBIYHBIX (LMKJIONEHTaH, LIMKJIOTE€KCaH)
UKJI0aNKaHOB. CIOCOOBI MOTY4YEHUS U TPUMEHEHHE [TUKI0AIKAHOB.

Ankensl. ['omosormueckuii psij amkeHoB, oOmas ¢opMmyrna, HOMEHKIATypa. JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, sz-m6p1/1;u/13auml aTOMHBIX opOuTanelt yriepoja, - u
n-cBsi3U. CTPyKTypHass U TeoMeTpudeckas (IMc-TpaHc-) m3omepus. Ddusnyeckue CBONCTBA alKEHOB.
XVWMHYECKHE CBOWCTBA: PEAKIMHM IMPUCOEIUHEHMSI, 3aMELIEHUS B O-1I0JIOKEHHWE TIPU JBOWHOMN CBsI3H,
nonumepusanun U okucieHus. [IpaBuno MapkoBHMKOBa. KaueCcTBEHHbBIE peaKkIMu Ha JIBOWHYIO CBS3b.
CrniocoOblI 1mosTyyeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankaguensl. Knaccudukanus aakaaueHOB (CONPsHKEHHBIC, W30JMPOBAHHBIC, KYMVAUPOBAHHbIE).
Oco0eHHOCTH DJIEKTPOHHOTO CTPOCHHSI M XUMHUYECKUX CBOWMCTB COMPSDKEHHBIX nueHoB, 1,2- u 1,4-
npucoeauHenue. I[lonumepusanus conpspKEHHbIX JAMEHOB. (CrocoObl MONy4YeHHS U [PUMEHEHHE
aJIKaJINEHOB.



Anxunbl. ['omMonorndyeckuid psii alkuMHOB, oO0mas ¢opMmysia, HOMEHKIATypa U H30MEpHs.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpHIN3alUs aTOMHBIX opOuTanei
yriepona. dusnyeckue CBOWCTBA aJKMHOB. XHUMHUYECKHE CBOMCTBA: pEaKUUM IPUCOCIUHEHHS,
OUMEpU3AllMA W TPUMEPHU3alMH, OKUCIECHHA. KHCIOTHBIE CBOMCTBA alKWHOB, MMEKIOIIHUX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakuMuM Ha TPOHHYIO CBs3b. CrocoObl MONydeHUs M NPUMEHEHUE
QJIKMHOB.

ApoMaTtudeckue yriaeBoaopoasl (apeHsl). ['omMonorumdeckuii psg apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa M HU30MepHs. OJIEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl OeH301a.
dusnuecKkue CBOMCTBAa apeHOB. XUMUYECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKLIUU 3aMEILCHHS B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peakUud NPUCOEIUHEHUS, OKHCICHHE TOMOJIOTOB
oensona. IlpencraBneHne 00 OPHEHTUPYIONIEM JCUCTBUM 3aMECTUTENIC B OCH30JHHOM KOJBIE Ha
IPUMEpPE AJTKWIbHBIX PaJUKaloOB, KAPOOKCHWIBHOW, I'MIPOKCUIBHOM, aMHUHO- M HHUTPOIPYIIIbI, aTOMOB
rajoreHoB. OcOOEHHOCTH XHUMHYECKHX CBOUCTB crtuposia. [lommmepusanus crupona. CrocoOsr
IIOJIy4EHUS U IIPUMEHEHUE APOMATUYECKUX YTIIEBOLOPOIOB.

[Tpuponnsiii ra3. Ilomyrueie HedTsanbie ra3pl. Hedts u €€ mpoucxoxnenue. KameHnuslid yrois u
MPOAYKTHI ero mepepadoTku. CrocoObl mepepaboTku HepTH: IMEeperoHkKa, KPEKWHT (TePMUYCCKUU,
KaTalnuTudeckuit), pudopmunr, nuponus. Ilpoaykrel mnepepa®oTku HedTH, HX TNPUMEHEHUE B
IPOMBIIIIEHHOCTH U B OBITY.

I'eHeTn4eckas CBA3b MEXKIY pa3IMYHBIMU KJIaCCaMU yIJIEBOJLOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOreHIIPOU3BOIHBIX YITIEBOJOPOIOB. Peakiuu 3ameleHus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIy, LUAHOTPYIIy, aMuHorpymnmy. JlelicTBMe Ha TrajJoreHInpou3BOJHbIE
BOJHOI'O U CIIUPTOBOIO pacTBOpa IIENouUd. B3aumMonaeincTBue NUraJoreHaJkaHoB ¢ MarHUEM WM IIUHKOM.
[IonsiTHE O METAIIIOOPTAHUYECKUX COCIMHEHUIX. VICIoap30BanNe raloreHIpoOru3BOIHBIX YIJIEBOJLOPOI0B
B OBITY, TEXHHUKE U IPU CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIepUMEHTaIbHBIE METOJbI M3YYEHHS BEIIECTB W MX MPEBpAIICHUI: M3ydYeHHE (PU3UIECKUX
CBOMWCTB yTJIEBOAOPOAOB (PAaCTBOPUMOCTb), KAUECTBEHHBIX PEAKLUN YII€BOAOPOAOB Pa3IMYHBIX KJIaCCOB
(obecuBeurnBaHue OpOMHOW WJIM HOJHOM BOJbI, pacTBOpa I€pMaHraHaTa Kajus, B3aUMOJICHCTBUE
aleTWIeHa C aMMHA4YHbIM pacTBOpoM okcuiaa cepedpa(l)), kayecTBeHHOE OOHApy)KEHHE Yriepoaa H
BOJIOPOJA B OPTaHMYECKUX BEIIECTBAX, MOJYYCHHE 3THJICHA U U3YYCHHE €r0 CBOWCTB, O3HAKOMJIEHUE C
komekusiMu «HedTts» u «Yromp», ¢ oOpa3namMu IUIACTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAaHUE
MOJIEKYJI YTJIEBOJOPOAOB U FajJOr€HIIPOU3BOJHBIX YIIE€BOJOPOAOB.

Kucnopoacoaepxamme oprannyecKkne CoeiNHEHUsI.

[IpenenbHble onHOaTOMHBIE crnUpThl. CTpoeHHe MoJieKysl (Ha IpUMepe METAaHOla U 3TaHoJa).
I'omonoruueckuit psn, obmast ¢Gopmyna, U30MepHs, HOMEHKJIaTypa M kiaccudukauus. duznyeckue
CBOMCTBA IMpEACIBbHBIX OJHOATOMHBIX CIHMPTOB. BOMOpOAHBIE CBSA3M MEXIYy MOJIEKYJAaMU CIIHPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUMU 3aMEIICHHs, JACTUApaTalud, OKUCICHMS, B3aUMOJECHCTBUE C
OpPraHMYECKMMU M HEOpPraHWYeCKUMHU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIHUPTHI.
JlelicTBUe »TaHONAa M METaHOJa Ha OpraHu3M denoBeka. CHocoObl TOJIY4YEHUS M MpPUMEHEHHE
OJIHOATOMHBIX CIUPTOB.

ITpoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. Oco0eHHOCTH PU3MUECKUX M XUMHUECKUX CBOWUCTB.

MHoOroatoMHbl€ CIUPTBHl — ATHIEHIJIMKONb U riuiepuH. Ousnueckre U XMMUYECKHE CBOMCTBA:
peakuuu 3aMELICHUs, B3aUMOACUCTBME C OPraHM4YeCKMMM M HEOPTaHUYECKUMHU  KHCJIOTaMH,
KaueCTBEHHAass peakUHWss Ha MHOIOaroMHble cnupTel. [IpencraBieHue o0 MexXaHU3ME peakuui
HyKJeouiabHOro 3aMenienus. JlelictBue Ha opraHusM yenoBeka. CrocoObl MOTY4YEeHUsI U MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CrpoeHHE MOJIEKYJNbl, B3aMMHOE BIIMSHUE THUIPOKCOTPYMIBI M OEH30JILHOTO sijipa.
®dusznyeckue cBoiicTBa Gpenona. OcCOOEHHOCTH XUMUYECKUX CBOUCTB (eHona. KauecTBeHHbIE peakliuy Ha
¢denon. Toxcuunocts ¢enona. CriocoObl monydeHuss U npuMeHeHue Qenona. PeHondopmanbaeruaHas
CMOJIa.

KapOoHHIIbHBIE COEIMHEHUS — albJEeTHAbl M KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynmnsl. ['oMmonorudyeckue psjibl aabIeruoB U KETOHOB, oOuias ¢popMyiia, H30MepUs U HOMEHKIATypa.
Du3nyecKue CBOMCTBA AIbIETUOB U KETOHOB. XMMHMUECKNE CBOMCTBA AJIbIETUI0B U KETOHOB: PEAKIINU
npucoearHenus. OKUCIeHNe aabAeTUI0B, KaUeCTBEHHbIE peaKIMK Ha abaerupl. CriocoObl MoTy4YeHus
U IPUMEHEHUE aJIbJIETUJIOB U KETOHOB.



OIHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHUCIOTHI. (OCOOCHHOCTH CTPOCHHS  MOJICKYI
KapOOHOBBIX KHUCIIOT. M3omepus u HomeHknatypa. Pusnueckre CBOMCTBA OJHOOCHOBHBIX MpelEIbHBIX
KapOOHOBBIX KHCIOT. BomopoaHbIE CBA3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHE
CBOMCTBA: KHUCJIOTHBIE CBOMCTBa, peaklus OSTEepUPHUKAIUHN, PEAKIHUU C YYaCTUEM YTIIEBOJOPOJHOTO
panukana. OcoOEHHOCTH CBOWCTB MypaBbUHON KHCIOTHL. [IoHSATHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIOT
— CIOXHBIX 3pupax. MHorooOpa3ue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEIEIbHBIX U
apOMaTUYeCKUX KAapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KUCIOT: CTEApUHOBAs, MAJbMUTUHOBAS, OJICUHOBAS, JUHOJIE8AS,
JUHONeH06as KUCIO0Thl. CriocoObl MOMyYeHHUs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upbl. ['omonmorumyeckuii psia, obmas ¢opmyna, H30MepUss W HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJOYHOU CPEIE.

Kupsel. Ctpoenue, Gpusnyeckue 1 XUMUUECKUE CBOWCTBA KUPOB: THAPOIN3 B KUCIOW U IIETOUYHOMN
cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COACPIKALIMX OCTATKH HETPENEIbHBIX KUPHBIX KUCIOT. JKUpHI B
MIPUPOJE.

MpbUI4 KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, X MOIOIIEE JICHCTBUE.

OO6mas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, AU- U IMOJHCAXapUIbI).
MoHocaxapuabl: TII0K03a, (PyKTO3a, rajakro3a, pubo3a, nesokcupubosza. dusnyeckre CBOHCTBA H
HaxoxJeHue B npupoge. dorocuHTe3. XHWMHUUECKHE CBOMCTBA TJIIOKO3bl: PEAKIUU C Y4YaCTHEM
CIUPTOBBIX M AJIBJIETUIAHON TPYII, COUPTOBOE U MOJOYHOKHUCIIOE OposkeHue. [I[puMeHenune riroKo3bl, eé
3HAQUEHHE B JKU3HEACATENBHOCTH oOpraHu3ma. Jlucaxapuabl: caxapo3a, MajabT03a M JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHaBIMBarOIIME aucaxapupl. ['uaponus nucaxapunos. HaxoxaeHnue B
npupojie u npuMmenenue. [lonucaxapuapl: Kpaxmall, MIMKOTeH U Lesuitono3a. CTpoeHrne MakpoOMOJIEKYJ
Kpaxmajla, TJMKOT€Ha M LeJUI0I03bl. DU3nMUecKre CBOWCTBAa Kpaxmaja M IEeJUIH0JI03bl. XUMHUYECKUE
CBOMCTBA Kpaxmaja: TMJpOJIU3, KaYECTBEHHAs pPEaklHs C MOJ0M. XUMUYECKUE CBOWCTBA LIEJLIFOJIO3bI:
THIPOJIU3, TIOJTydeHUE Y3PUPOB 1EIUTI0N03bL. [ToHITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
mENK).

DKcrepuMEHTAJIbHbIE METO/Ibl U3yUEHHS BELIECTB U UX MPEBPAILEHUN: pACTBOPUMOCTD Pa3IUUHbIX
CIOUPTOB B BOJE, B3aUMOJECHCTBHUE 3TAaHOJ]A C HATPUEM, OKHMCIECHHUE STUIOBOTO CIHPTA B aJbJETHU]l HA
packaJi€éHHONM MEIHOW TIPOBOJIOKE, OKHMCICHHE HTUJIOBOrO CIHUPTA AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), KAayeCTBEHHBbIC pEaKUUU HA albJAeruibl (C THUIPOKCHUIOM
muammuHcepeOpa(l) u  ruapokcumom menu(ll)), peakums riounepuna ¢ rugpokcumom  Mmenu(ll),
XMMHMUYECKHE CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOACHCTBHE pacTBOpa TIJIKOKO3BI C
runpokcuaom menu(ll), B3aumozeiicTBre kpaxmana ¢ MOJOM, pEeIIeHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
TemaM «CrnupThl ¥ GeHonbl», «KapOoHoBbIe KUCTOTHI. CloKHBIE 3)UPBD».

A3oTcoaep:kalye OpraHnyecKkre coeiMHeHusl.

AMUHBI — OpraHW4yecKue MpOM3BOAHBIE ammuaka. Kiaccudukanus aMuHOB: anudartudeckue u
apoMaTH4YeCcKHe; IepBUYHbIE, BTOPUUHbIE U TpeTHuHbIe. CTpoeHHnEe MOJIEKYJ, 00mas Gopmyiia, H30Mepus,
HOMEHKJIaTypa M (U3MYecKHe CBONCTBA. XMMMUYECKOE CBOMCTBA anu(aTHYeCKUX aMUHOB: OCHOBHBIE
CBOMCTBA, AJKWJIMPOBAHHWE, B3aUMOJEHUCTBHE IMEPBUYHBIX AMHUHOB C a30THUCTOM Kuciotod. Conu
ANKUJIAMMOHUSI.

AHWINH — IIpeicTaBUTENb AMUHOB apoMaTtudeckoro psaa. CTpoeHue anuianHa. BzanMmHoe BivsiHIe
TPy aTOMOB B MOJIeKyne aHuwiInHAa. OCOOEHHOCTHM XMMHYECKUX CBOMCTB aHmiMHa. KauecTBeHHbIe
peakiuu Ha aHwIMH. CriocoObl MOJIy4YeHusl U MPUMEHEHNE anudaTuieckux aMuHoB. [lonydyeHue anunuHa
U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknmatypa u uzomepusi. OTaenbHbIE NPEACTABUTENHN 0O-aMUHOKHUCIIOT:
[VIMLIUH, ajnaHuH. Du3nueckue CBOWCTBA AMMHOKMCIOT. XHMMHMUYECKHE CBOHCTBA AMHUHOKUCIOT Kak
aM(pOTEepHBIX OPraHUYECKUX COEAMHEHUMN, PEeaKIUsl MOJIMKOHIEHCAI[UN, 00pa30BaHKe MENTUIHON CBS3H.
buonoruueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku xak mpuponanbele monuMepsl. [lepBuuHasi, BTOpUYHass U TpPETHYHAs CTPYKTypa OEJIKOB.
XUMHUYECKHe CBOMCTBA OEKOB: TUAPOIIU3, IEHATYpaIisl, KAYeCTBEHHBIEC PEAKLIMU Ha OEIIKH.

DKcriepuMEHTANIbHbIE METOJIbl M3YYEHMsI BEUIECTB U UX MPEBpALICHHI: pacTBOpeHHE OENKOB B
BOJE, JieHaTypauus O€JIKOB TpUM HarpeBaHUM, LIBETHbIE peakuuu Ha OeNKH, pelieHue
OKCIIEPUMEHTAJbHBIX 3a/7ad M0 TeMaM «A3OTCOAEepKallue OpraHUYecKue COEAMHEHUS» U
«Pacro3HaBaHn€e OpPraHUUYECKUX COEIUHEHUI.

BbicokomosiekyasipHbIe cOeJUHEHHUS.



OCHOBHBIE TIOHATHS XUMHHM  BBICOKOMOJIEKYJISIPHBIX COECOUHEHHWI: MOHOMEp, IIOJUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb IOJUMEPHU3alNN, CPEAHSIs MOJIEKyJsipHass macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U IOJMKOHACHC AL

[Tonumepnsle Marepuansl. [lmacTmaccsl (MOMMATHIICH, MOJUIPOINWICH, TOJIMBUHWIXIJIOPUI,
MOJUCTUPOJ, TOJIMMETHIMETAKpUIAT, MOJUKAapOOHAThl, MOJMATUICHTepedTanar). YTuiauzanus U
nepepaboTKa MIacTUKa.

DnacToMephl: HaTypallbHBIA KaydyK, CHHTETHYECKHE KaydykH (OyTaJneHOBBIH, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbIe (XJIOINOK, IEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KAIpOH M JIABCaH).

[Tonmumepsl crenuanbHOrO Ha3HaueHUs (TeoH, KeBiap, OSJIEKTPONPOBOISIINE TMOIUMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKcIepuMEeHTaIbHbIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBPAILCHHIA: 03HAKOMJICHHE ¢ 00pa3amMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB, PEIICHUE YKCIIEPUMEHTAIIBHBIX 33]1a4 10
TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnebie 3anaun.

Haxoxnenne MoJeKysipHOM (HOpMyabl OPraHUYECKOTO COCIUHEHHS IO MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJISIIMX B €0 COCTAaB, HAXOXKIEHUE MOJIEKYISAPHOU (POPMYIIbl OPraHUYECKOTO COSAMHEHUS
mo macce (00bEMY) MPOMYKTOB CrOpaHus, IO KOJIMYECTBY BemIeCTBa (Macce, 00BEMY) MPOIYKTOB
pPEaKuy U/WUIH UCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (hOPMYIbI OPraHUYeCcKOro BEIIEeCTBA Ha
OCHOBE €ro XMMHYECKHMX CBOMCTB WU CHOCOOOB IOJY4YEHHS, ONpPEJEICHHUE JOJIM BBIXOJA MPOAYKTa
peaKIMu OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanuzaiuss MexXnpeaMETHBIX CBA3€Hd IpU HM3y4YeHUHM oOpraHudecko xumuu B 10 kiacce
OCYIIECTBISICTCS Yepe3 HUCIOIBb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX TOHSATHHA, TaK W TOHITHH,
MPUHATHIX B OTAEJIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHUS: SIBICHHE, HAy4HbIH ()akT, Trumoresa, TEOpHs, 3aKOH,
aHalu3, CUHTE3, Kilaccudukalus, Habo1eHne, U3MEPEeHUe, SKCIIEPUMEHT, MOJEIb, MOJICIIUPOBAHHE.

@dusuka: Marepus, aTroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUU YPOBEHD,
BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PU3UUECKUE BETHUMHBI, UHHUIIBI H3MEPECHHUSI,
CKOpPOCTb, SHEPTUs, Macca.

buonorusi: knerka, oOpraHusM, OJKocHUCTeMa, Ouocdepa, MeTaboOJIM3M, HACIEACTBEHHOCTb,
aBTOTPO(DHBIA U TeTepoTpOHBIN TUI MUTaHUSA, OpOKeHHE, (POTOCHUHTE3, JbIXaHUE, OCNKH, YIJIEBOJBI,
KHUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpa¢us: mose3Hble CKOMAaeMble, TOIIIUBO.

TexHonmorusa: NUIIEBbIE NPOAYKThl, OCHOBBI PAIlMOHAIBHOIO NHUTaHUS, MOIOLIUE CPEACTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CoctaB aTOMHBIX saep. Xumuueckuil snemeHT. M3otombl. CTpoeHHe 3IIeKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YHCIAa. DHEPreTHUECKHUE YPOBHU M IOJYPOBHU. ATOMHBIE OpOMTAH.
Knaccupukanus XUMHUYECKHX 3JIeMEHTOB (S-, p-, d-, f-amementsr). PacnpesencHue 37a€KTPOHOB IO
aTOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB IIEpBOr0O—4eTBEPTOTO MEPUOIOB
B OCHOBHOM M  BO30YXIEHHOM  COCTOSSHUHM,  DJEKTPOHHbIE  KOH(QUIypallMh  HOHOB.
ONEeKTPOOTPULIATENBHOCTD.

[lepnonnueckuit 3akoH n Ilepuogmueckas cucrema xummueckux snemMeHToB .M. Menneneesa.
CBs13p neproguueckoro 3akoHa M Ilepmonnyeckoil cUCTEMBl XMMUYECKUX 3JEMEHTOB C COBPEMEHHOMN
TEOpUel CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHMHMUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEILECTB IO TPYIIaM M MeproaaM. 3HaueHHe MepUoInYecKoro
3akona /[.11. Menneneena.

XuMuuecKkass CBA3b. Buabpl XUMHYECKOM CBA3M: KOBAJIECHTHAs, HWOHHAsA, MeTajlIndyecKasl.
MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-AaKIENTOPHBIN. DHEpPrus u JInuHa



cBsa3u. IlonmspHOCTH, HANpaBIEHHOCTh M HACBIIIAEMOCTb KOBAJIEHTHON cBs3u. KparHble CBA3M.
Bonopoanas cBsizb. MexMOIEKYIIpHbIE B3aUMOJICHUCTBHUS.

BaneHTHOCTh M BaJICHTHBbIE BO3MOKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOCHHEM (Ha IpUMEpe COeAUHEHUN 3JIEMEHTOB BTOPOTO NMEPHUOA).

[IpencraBienne O  KOMIUIEKCHBIX  COEJUHEHMSIX. CoctaB  KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTenb,  JIMTaHIbl.  3HAuY€HHWE  KOMIUIGKCHBIX  coequHeHuil.  [lomsitue o
KOOPJAMHALIMOHHON XHUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOEHHs. THUIBI KPUCTALIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[lonsatne o pucnepcHbix cucreMax. HMcruHHble pacTBOpbl. IlpencraBieHue O KOJUTOMAHBIX
pactBopax. CriocoObl BBIpaKEHUS KOHILIEHTPAI[MM PAcTBOPOB: MAaccOBas JOJIA BEIIECTBAa B PacTBOpE,
MOJISIpHAsE ~ KOHIeHTpauus.  HacblmieHHble W HEHACBILIEHHBIE  pacTBOPbL,  PACTBOPUMOCTb.
Kpucramnoruaparst.

Krnaccudukanusa 1 HOMEHKIaTypa HEOPraHWYEeCKUX BellecTB. TpuBHaIbHbIE HAa3BaHUS OTIEIIBHBIX
IIpEICTaBUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccudukanuss XUMHYECKHUX peakIuii B HEOPraHWYeCKOW W OpraHu4YecKOd XUMHHU. 3aKOH
COXPAHEHHUs MacChl BEILECTB; 3aKOH COXPAHEHHUS U IPEBPAIICHUS SHEPTUU MIPU XUMUYECKUX PEaKIUAX.
TemnoBsie A hekTh XUMUYeCKUX peakiuii. TepMoxumMudeckne ypaBHEeHHU .

CKopocTh XMMMUYECKOH peakuuu, €€ 3aBUCHUMOCTh OT PAa3iIUyHbIX (pakTopoB. ['oMOreHHnie u
reTeporeHHble peakunu. Katanus u kataam3aTtopsl.

OOparumble U HEOOpaTHUMBbIE peakIMu. XUMHUYECKoe paBHOBecue. KoHCTaHTa XHWMHMUYECKOTO
paBHOBecHsl. PaKTOPBI, BIMSIOLIME HA TOJI0KEHUE XUMUYECKOI'O PABHOBECHS: TEMIIEpATypa, AaBICHUE U
KOHIICHTPALUU BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle larense.

Dnextponutuueckas auccoruanus. CuiibHble U cialOble 37eKTpoiuThl. CTENneHb IUCCOIUAIUH.
Cpena BOIHBIX pPAacTBOPOB: KHCIIOTHAs, HEWTpaibHas, IenouHas. Bojopoansiii mokaszarens (pH)
pactBopa. ['uaponus coneit. Peakiinu mnoHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHb — okucieHus.  OkuUcouTeNnbp U
BoccTaHOBUTENb.  [Ipomecchl  OKUCIEHUST M BOCCTAHOBJIEHMS. BaxHeilline  OKUCIUTENH U
BOCCTaHOBUTENIU. MeTOo/1 371IeKTPOHHOT0 OanaHca. DJIEKTPOIU3 paCTBOPOB U PaCIIaBOB BELIECTB.

DKCIEepUMEHTAIbHBIE METOJIbl M3y4YEHHUs BEUIECTB M UX IPEBPAIICHUI: pa3joKeHHE NEepOoKcHaa
BOJIOpPOJa B NPHUCYTCTBUM KaTalu3aTopa, MOJAEIN KPUCTAJUIMYECKHUX PEHIETOK, MPOBEIECHUE pPEaKIMi
HMOHHOTO OOMEHa, OIpeJeNieHHe Cpelbl PacTBOPOB C MOMOLIbI0 HHAWKATOPOB, W3YyYEHHE BIIUSHUS
pa3auyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH U MOJIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxenne HemeraiuioB B [lepuoanueckoit cucreme xuMudeckux 3ieMeHToB .M. Menneneesa u
0COOEHHOCTH CTpOEHHUs UX aToMoB. Du3nyeckue CBONCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha
npuMepe Kucjaopoaa, cepsl, pochopa u yriepoaa).

Bonopon. Ilonmyuyenue, ¢usndeckrue M XUMHUYECKHE CBOMCTBA: pEaKkUUUd C MeTaulaMH |
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE JIEMEHTHI.

I"anorensl. HaxoxeHue B mpupoje, crocoObl MoayyeHus, (u3ndeckue 1 XUMHUYECKUe CBOMCTBA.
l"asnorenoBoopoael. BaxHelmme KUCIOpoacoAepKallue COCIWHEHHS TaloreHoB. JlaGopaTtopHbie u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHsI raJIoTeHOB. [IpuMeHeHne raloreHoB U UX COeAMHEHUI.

Kucnopon, o30H. JlabopaTropHble U MPOMBIIIIIEHHBIE CIOCOOBI TTOyYeHus kKuciaopoja. dusnueckue
Y XMMHYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOpoJa U 030Ha. OKCHUIbI M IEPOKCHUIBI.

Cepa. Haxoxpaenue B mpupojie, COCOOBI TONydeHHs, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA.
CepoBognopon, cynbdunsl. Oxeun cepsi(1V), okcun cepri(VI). CepHrictas u cepHast KUCIOTHI U UX COJIH.
OcoOeHHocTr CBOMCTB cepHOM KUCTOTHI. [IpuMeHeHne cepbl U €€ CoeTMHEHUH.

A3zoT. Haxoxnenue B mpupojie, CIOCOOBI MOJNy4yeHHs, (PU3MUECKHE U XHUMHUYECKHE CBOMCTBA.
Amvmuak, HUTpUIbl. OKCHIBI a30Ta. A30THCTas U a30THAsT KUCIOTHI U BX coiu. OCOOCHHOCTH CBOWCTB
a30THOM KUCIOTHL. [IpuMeHeHne a30Ta U ero CoeqUHEHN. A30THBIE Y10OpeHHUS.

®dochop. Haxoxaenue B mpupojie, CocoObl MoaydeHus, Pu3ndeckne U XUMHUYECKHE CBOMCTBA.
®ochunst u pochun. Oxeuasl pochopa, Gochopnast kuciora u e€ conu. [Ipumenenue pocdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYraepon, HaxoxaeHHe B Hpupoze. AIUIoTponHble Mogudukanuu. duznyeckne U XUMHUYECKUE
CBOMCTBa TPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcupn yriepoxa(ll), oxcun yraepoaa(lV),



yrojibHasi KUCJIOTa U €€ COMU. AKTUBHUPOBAHHBIN yroiib, agcopbuus. OymnepeHsl, rpadeH, yriepoHbe
HaHOTPYOKHU. [IprMeHeHre TpOCThIX BEIIEeCTB, 00pa30BaHHbBIX YTIEPOAOM, U €r0 COeAMHEHU.

Kpemuuii. Haxoxxaenue B npupose, croco0bl MoayyeHus, (pu3nyeckiue 1 XMMHUECKUE CBOWCTBA.
Oxcun kpemums(lV), xkpemHueBass KUCIOTa, CHIMKAThl. [IprMeHEHHE KpEeMHHS W €ro COSAMHEHUH.
Creki10, €ro nojy4yeHue, BUJbl CTEKJIA.

[Tonoxxenue wmeramuioB B Ilepuonuyeckoil cuctemMe XHMHUYECKHUX 31eMEHTOB. OcoOeHHOCTH
CTPOCHUSI 3JIEKTPOHHBIX O00O0JI0YEK aTOMOB MeTauioB. OOmmue (u3nyeckre CBONHCTBA METAJUIOB.
[Ipumenenue MetaiioB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUI psAf HampspkeHUH MeramnoB. OOmme crocoObl MOMYyYeHHS METaJUIOB:
TUIPOMETALTYprisi, MUPOMETaLTyprus, s5ekTpoMeratyprus. [lonstue o koppo3uu metamio. CriocoOsl
3aLUThl OT KOPPO3HUHU.

O6mas xapakrepuctika MetaisioB |A-rpynmsl [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpwuii u xanuii: nonydenue, GU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COEOUHEHUMN.

Oobmas xapaktepuctuka wmetamioB |IA-rpynmer  Ilepuoguueckoil  cHCTEMBl  XMMHYECKUX
AJIEeMEHTOB. MarHuii W KajlpLUW: MONydyeHue, (U3MUecKue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX coeArnHeHUM. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHuU: ony4yeHue, Gu3nveckre U XMMUYECKHe CBOMCTBA, MPUMEHEHHE TPOCTOrO BEILIECTBA U
ero coeauHeHUil. AM@oTepHble CBOMCTBA OKCHAAa W THAPOKCUAA AJIOMUHUSA, T'MJIPOKCOKOMILIEKCHI
QTFOMHUHHUSL.

OOmiast xapakrepucTuka MeTauioB mobounsix noarpynn (b-rpynm) Ilepuoanyeckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB.

dusnyeckue U XHUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCHIbl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(V1). Xpomatsl 1 AUXpOMaThI, UX OKUCIUTENbHBIE CBOMCTBA. [lonyueHue u
IIPUMEHEHUE XpOMa.

Ou3nyeckue W XMMUYECKUE CBOMCTBA MapraHila M ero coequHeHui. BaxHeimme coeanHeHUs
mapranua(ll), mapranua(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanusi, €ro OKUCIUTENbHbIE
CBOMCTBA.

dusnyeckue U XMMHUYECKHE CBOMCTBA jKeje3a U ero coequHeHuil. OKcuapl, TUAPOKCUABI U COJIU
xenesa(ll) u sxenesa(lll). [Tonydyenue u mpuMeHeHue xeje3a U ero CIIaBOB.

dusnyecKue U XMMUYECKHE CBOMCTBA MeIX U €€ coeuHeHni. 1loydenre n npuMeHeHne Mequ u
€€ COCIMHECHUN.

[unk: monydenuwe, Puanyueckre W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOICTBA OKCHIA M
TMIPOKCHIa IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKA U €r0 COEAMHEHHH.

DKclepuMEHTAIbHbIE METOJbl W3YYEHHs BEIIECTB M MX IPEBpAIICHUN: H3ydeHHE OO0pasIoB
HEMEeTaJlJIOB, TOPeHUe cepbl, pocdopa, xKeneza, MarHus B KUCIOPOJE, U3ydeHHe KoJuIeKInu «MeTauibl 1
CIUIaBbI», B3aUMOJCIHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMENbHBIX METAIJIOB C BOJOW (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), B3aUMOACHCTBUE IIMHKA U JKeJle3a ¢ PACTBOPAMM KHCIIOT U IIeJI0YeH,
KAueCTBEHHbIE pEaKUWW Ha HEOPraHWYeCKHEe aHUOHbBI, KATHOH BOJAOPOJa U KaTHOHBl METaJUIOB,
B3aMMOJCICTBUE THUIPOKCHIOB AIIOMUHMS M IMHKAa C pacTBOpaMU KHCIOT M ILEJIOYEH, penicHHe
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Ttemam «l anorens», «Cepa U €€ coeAMHEHUs», «A30T U (ochop u ux
COeAMHEHUs», «MeTaIbl INIaBHBIX MOATPYNI», «MeTallabl TOOOYHBIX HOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecrieueHMM yCTOWYMBOTO pa3BUTH deroBedecTBa. [loHATHE 0 HAYyYHBIX METOJaX
MO3HAHUSI M METOAOJOTMH HAay4YHOIo HcciiefoBaHus. HayuHble mpUHIUIBI OpraHU3alud XUMHUYECKOTO
pou3Bo/icTBA. [IpoMBIIITIEHHBIE CITOCOOBI MOMYyYeHHs BaKHEHIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA
aMMHaKa, CEpHON KHCIOTbI, MeTaHona). [IpoMbllieHHbIe CIIOCOOB!I MOMYYEHHs] METAJIOB M CIUIaBOB.
XUMHUYECKOe 3arpsi3HEHHE OKpY’Kalolled cpeibl W ero mocieAcTBui. Poib xumuu B oOecrnedeHuu
SHEPreTHYECcKoi 0e30MacHOCTH.

Xumug U 310poBbe denoBeka. JlekapcTBeHHble cpexnctBa.  [lpaBuia  Mcnoib30BaHUS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUU B pa3BUTHH METUIUHBIL.

XUMUS THUIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J00aBKU. Posib xuMun B oOecrieueHHH MUIIeBOI
0€30MMacHOCTH.

Kocmernueckue u mapdromepnsle cpenctBa. beitoBas xumus. [lpaBuna  GezomacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHOMN KU3HU.



XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTEIIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyecKkre 1 MUHEPAIIbHBIE yTOOpEHHUS.

CoBpeMEHHbBIE KOHCTPYKI[MOHHBIE MaTepHalibl, Kpacku, CTEKJIO, KepaMmuka. Matepuaisl A
aNeKTpoHUKU. HaHoTexHOIOrNA.

Pacuérnsble 3anaun.

Pacuéthl: Macchl BemecTBa MM 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU
00bEMY OJHOTO M3 YYacTBYIOIIMX B pEAKIMH BEIIECTB, Macchl (00BEMa, KOJMYECTBA BEIECTBA)
IPOAYKTOB pEaKLUH, €CIU OJHO U3 BEIIECTB UMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPONYKTA PEAKLHUM, €CIM OJHO M3 BEUIECTB JAHO B BHJIE PACTBOpPA C OIPENEIEHHONM MAacCCOBOM JOJIEH
pPacTBOPEHHOIO BELIECTBA, MACCOBOM [IOJIM M MOJIIPHOW KOHLICHTpALMM BELIECTBA B PAaCTBOpE, HOJH
BBIXOJIa IPOJIyKTa pEaKLUU OT TEOPETUUECKH BO3ZMOXKHOIO.

MexnpeamMeTHble CBS3H.

Peanu3zanus MeXNpeaMETHBIX CBA3€H pU U3yuyeHUU oOLiel U Heoprauuueckoi xumMuu B 11 kitacce
OCYILECTBIISICTCS 4Yepe3 HUCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX IOHATHM, TaKk U MOHSITHH,
IIPUHATHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTecTBEHHO-HAyYHbIE IOHATHUS: SIBIIEHHE, HaydHbIM ()akT, TUIOTEe3a, TEOpHs, 3aKOH,
aHau3, CHHTE3, KiIacCU(UKAIM, MEePUOAUYHOCTh, HAOIIOACHUE, M3MEPEHHE, DKCIEPHUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: mMarepusi, MUKpOMHpP, MakpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, HOH, H3OTOIBI,
PallnOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE
BELIECTBA, UJCANIbHBIN ra3, (u3nuecKrue BEIUUNHBI, EAUHUIIBI U3MEPEHUS], CKOPOCTh, SHEPIHUs, Macca.

buonorus: kinerka, opraHusM, sKocuctema, ouocdepa, MeTabOIM3M, MAKPO- U MUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIIEBOAbI, HYKICUHOBBIE KUCIOTHI, (PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPrUU B SKOCUCTEMAX.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorua: XuMH4YecKas IPOMBIIIJICHHOCTb, METAJLUIypIrusi, CTPOUTENBbHBIE MaTepHalbl,
CEJIbCKOXO035HCTBEHHOE IIPOU3BO/JICTBO, HUIIEBAs MIPOMBIIIJIEHHOCTb, (dapmaiieBTHYECKAs
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHUYECKHX IIPENapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUasIoB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA  IIPOTPAMMbLI 1[I0 XMMHWHU  HA
YIJIVBJIIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OGPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CHCTEMHO-AESTEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JTMUYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHS TpeAMeTa «XUMHs» Ha YpPOBHE CpPEIHEro OOIIero OoOpa30BaHMs BBIIEICHBI CIETYIOIINE
COCTaBJISIIOLINE: OCO3HAHHE OOYYAIONIMMUCS POCCHUICKOM TpakIaHCKON HIACHTHUYHOCTU; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIFHOCTH M CaMOONPEACICHHUIO; HaJIMYhue MOTHBALMU K OOY4YCHHIO;
TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCA MPUHATHIMH B OOIIECTBE MpaBUIAMHU U
HOpMaMH MOBEJICHHSI; HATUYHE TPABOCO3HAHUS, SKOJIOTUYECKON KYIbTYpPbI; CIIOCOOHOCTHh CTAaBUTh LIEJIU U
CTPOUTD KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS HpeaMeTa «XHMHUS» OTPAXKaroT COPMHPOBAHHOCTH OIBITA
MO3HABATEIIBHON M MPAaKTUYECKOHW JeATeIbHOCTM OOyyarommxcs B MpoOlEecce  pealu3aluu
00pa30BaTEeNbHON JIEATEIHHOCTH.

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MpenMera «XHUMHsS» OTpakaioT CPOPMUPOBAHHOCTH OIBITA
MO3HABATENIbHOM W  MPAKTUYECKOH  JEATEIBHOCTH  OOYyYalomUMXcs B Mpolecce  peann3aluu
00pa30BaTeNbHON IEATEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMA:

0CO3HaHUs 00yUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPAaBONIOPSIIKY;

MIPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIECHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH NPU CO3JIaHUH YIE€OHBIX MTPOEKTOB, PEIICHUN
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY W apryMEHTHl APYTHX IpH
aHaJlM3e pa3jINYHbIX BUJOB YUeOHOM NesSTENbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleINI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUH M TMPAKTUUYECKOTO IMPHIIOKEHHS XHMHH,
OCO3HaHHUs TOTO, YTO JIAaHHbIE HAyKH €CThb pE3yNbTaT [UIMTEIbHBIX HAONIOACHUN, KPOMOTIMBBIX
HKCIIEPUMEHTAIBHBIX TIONCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

MHTEepeca U IMO3HABATENIbHBIX MOTHBOB B IMOJYYEHMH U MOCJIEAYIOIIEM aHalu3e MHPOpPMAaLUU O
MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHON XUMHM;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHS,;

CMOCOOHOCTH OIIEHHMBaTh CHUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSMH, M HpPUHUMATb
OCO3HAHHBIEC PEIICHHS, OPHEHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTHU OIICHHMBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBAPHIIEH C MO3ULUI HPaBCTBEHHBIX
Y TIPABOBBIX HOPM U C YIETOM OCO3HAHHS ITOCIIEICTBHH MTOCTYIIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBb:

MMOHMMAaHMUsI LEHHOCTEeH 370poBOro M  0Oe3omacHOro oOpas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOro/IeHns paBWJI O€30MacHOTO OOpaIIeHHs] C BEIIECTBAMU B OBITY, TTOBCEJIHEBHOM >KU3HU, B
TPYAOBOM JEATENbHOCTH;

MOHWMAaHMsI IIEHHOCTH TPAaBHJ WHAMBHUIYATBHOTO M KOJUIEKTHBHOTO OE€30MacHOTO ITOBEICHUS B
CUTYalLlUSAX, YTPOXKAIOLIUX 3J0OPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS MTOCIICICTBUI M HEPUATHUS BPEIHBIX MTPHUBBIYEK (YITOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB,
KypeHHs1);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKON JIEATEIbHOCTH, OOIECTBEHHO
MOJIE3HOU, TBOPUECKON U IPYTUX BHUAX JACSATEITHHOCTH;

YCTQHOBKH HAa aKTMBHOE y4aCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMATbHOM HAaNPaBICHHOCTH (B
paMKax CBOETO KJ1acca, IIIKOJIBI);

MHTEepeca K MPAKTUYECKOMY H3YUEHHIO Ipodeccuil pa3inyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUN TI0 XUMUH;



YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HHIMBHUIYaJbHOM TpaeKTOPUM o0Opa3oBaHus, Oymyie
npodeccud M pealu3alii COOCTBEHHBIX XHM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMYECKH 11€71eco00pa3HOro OTHOIIEHUS K MPUPO/Ie KaK UCTOYHHUKY CYIIECTBOBAHUS )KM3HU HA
3emie;

MOHUMAaHUS TJI00AJBPHOrO XapakTepa JKOJIOTMYECKUX MpoOJieM, BIUSHHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPENBL;

OCO3HaHHS HEOOXOJWMOCTH HCIOJb30BAHUS JOCTH)KCHUM XUMHUHU Ui pEHICHHS BOIPOCOB
palMOHAIBLHOTO IPUPOAOIOIb30BAHUS;

AaKTUBHOTO HEIPHATHS ICHCTBUM, MPUHOCSIIUX BPEA OKpY)KaloIIeWd MPUPOTHONU cpele, yMEHHUS
MPOTHO3UPOBATh HEOJIATONPUSATHBIC JKOJOTMYECKHE TIIOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUNA U
MPeI0TBPALIATh UX;

HaJIM4Us Pa3BUTOI0 SKOJIOTMYECKOTO MBIIUIEHHUS, SKOJOTHUYECKON KYJIbTYpPBI, OIBITA JESATEIbHOCTH
HKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSA HMMH B II03HABATEIbHOM,
KOMMYHUKAaTHBHOH M COLIMAIBHOM MpaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTHBHO MPOTHBOCTOSTH
UJIC0JIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIECTBEHHOM
MPAKTHUKH;

MOHUMAaHUS CHeUUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiiu B (POPMHUPOBAHUH PAIlIOHATHHOTO
Hay4YHOT'O MBIIUIEHUS, CO3/IaHUH ILIEJIOCTHOTO MPEACTABIECHUS 00 OKPY)KAIOIIEM MHUPE KaK O €JUHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUHM IPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHHuU MpoOIeM COXpPaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHHU [UISI COBPEMEHHON LMBHIM3aLMU: B €€
I'YMaHUCTHYECKON HAIPaBJIEHHOCTU U BaXKHOU POJIM B CO3/IJaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, B
pElIeHNH TIO0ANBHBIX MPOOJEeM YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTUUECKOH,
MUIIEBON M SKOJIOTMYECKON OE30MaCHOCTH, B PAa3BUTHH METUIIMHBI, 00ECIICYEHUH YCIOBHU YCIIEUTHOTO
TpyJa 1 SKOJIOTHYeCKH KOM(OPTHOM JKHU3HH KaKJI0TO YieHa OOIIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTU: IOHUMAaHHUs CYIIIHOCTH METOJ/IOB IMO3HAHUS, HCIOIb3YEMbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIB30BaTh IMOJIydyaeMble 3HAHMS JUISl aHalIu3a U OOBSCHEHMS
SBJIGHUN OKpPY)KAIOIIEr0 MHUPAa U IPOUCXOASAIIMX B HEM HM3MEHEHHUH, yMEHHUs JesaTh 00OCHOBaHHBIE
3aKJIIOYEHHs HAa OCHOBE HAyYHbBIX (DAKTOB M MMEIOUIMXCS JIaHHBIX C LENbI0 MOJIyYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMHMUYECKHE 3HAHUS JJIS pelleHus npolieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECa K MO3HAHUIO, UCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEpPBIBHOMY OOpa3oBaHHUIO U caMO00pa30oBaHUIO, K aKTHBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSAM TPy/a B pa3IMuHbIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl MO XMMHH Ha YPOBHE CPEIHEro OOILero
00pa3oBaHUs BKJIIOYAIOT:

3HAYUMBIC JJISL (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa}01m/1xcs{ MCKIUCHUIIIIMHAPHEBIC
(MexrmpeMeTHbIC) OOIICHAyYHbIC TMOHSATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHUpa |
CHeI_[I/I(i)I/IKy MCTOAOB IMO3HAHHs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IH, BCIICCTBO, DHEPIUA,
SIBJICHHE, TPOIIECC, CHCTEMa, HAY4YHBIH (aKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UccreI0BaHKe, HAOI0ICHHE, H3MEPEHHUE, SKCIIEPUMEHT U JPYTHe);

YHUBEpCaJbHbIC Yy4eOHBbIC JCHUCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSATHBHBIC),
obOecrieunBaronye ¢GopMupoBaHue (HYHKIIMOHATBHOW TPAaMOTHOCTH M COIMATIBHOM KOMIIETEHIIUU
oOyJaromuxcs;



CIIOCOOHOCTD oOyuaronmxcs HCIIOJIB30BaTh OCBOEHHEBIE MEXTUCITUTUTHHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS W YHUBEPCAIbHbIE yueOHBIC JCHCTBHS B IO3HABATCILHOW M COLMAIBHOM
MPAKTHKE.

MeranpeaMeTHbIe  pe3ydbTaThl  OTPaKalOT  OBJAJACHHE  YHUBEPCAIBHBIMH  y4COHBIMH
II03HaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I nu per YIATUBHBIMHA I[eﬁCTBHSIMH.

ITo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

1) 6a30BbIe JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (hOPMYITMPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OIIpeNeNIATh LeJN JeSATEIbHOCTH, 33/aBas NapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTH
pE3yJIbTaThl JEATENBHOCTH C IOCTABIEHHBIMU LIEISMY;

UCIOJIb30BATh MIPU OCBOCHUU 3HAHUM MPUEMBI JOIMYECKOI'O MBIIUIEHUS: BBIIEIATh XapaKTepHbIE
IIPU3HAKU TOHATUN M yCTAHABIMBAThb UX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS JUIS
OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMH SBICHUSIMU;

CTPOUTb JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHbBIC, IEAYKTHBHBIC, 10 aHAJOIMH), BBISABISTH
3aKOHOMEPHOCTH W NPOTUBOPEUYMsSI B pAcCCMaTPUBAEMBIX SBJICHUSAX, (OPMYIMPOBATH BBIBOABI U
3aKJIFOUYEHUS;

IPUMEHATH B IIpOLEcCce MMO3HAHUS MCIIOJIb3yeMble B XMMHUU CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH,
peoOpa3oBBIBaTh MOJICIBHBIC MPEICTABICHUS — XMMUYECKHH 3HAK (CHMMBOJI) JJIEMEHTA, XUMHUYECKas
¢bopmyna, ypaBHEHHE XUMUUYECKON PEAKIIMU — IIPU PELICHUH Y4eOHBIX MO3HABATENIbHBIX U MPAKTUUYECKUX
3a/la4, MPUMEHSITh Ha3BaHHbIE MOJIEJIbHbIE MPEACTABICHUS AJIs BBIIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIINA;

(dbopMyIHpOBaTH LENU U 33a[a4d WCCIICAOBAHUS, HCIIOJIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
c(OopMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IO3HAHUS M OCHOBBI Uil (POPMHUPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CYKJICHUM;

BJaJIeTh ~ HABBIKAMU  CAMOCTOSITEIBHOIO  IUJIAHUPOBAHUS M IPOBEJIEHHS  YYEHHUECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBAaThH YMEHHUS HaOII0aTh 3a XOJIOM IIPOllecca, CaMOCTOATEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpoBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yJIbTaTOB MCCIIEI0BaHNUs, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIeIaHHON paboTe;

pUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIE0BATEIbCKOW W MPOEKTHOH NesATeTbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOUCKY METOJIOB pEIIeHHs NPaKTUYECKUX 3ajad,
MPUMEHEHMIO PA3JINYHBIX METO/I0B MO3HAHMUSL.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATbCSI B Pa3IMYHBIX HMCTOYHUKAX HHPOpMaluu (HaydHO-TIOMYNApHAs JUTEpaTypa
XUMHUYECKOTO COJIEp’KaHus, CIIpaBOYHbIE NTOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBaTh UHPOPMAIIIO
pasNUYHBIX BHJIOB U (OpM MpPEJCTABICHHUSA, KPUTHUECKH OLIEHUBAThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD;

(GbopMyIMpOBaThH 3alPOCHl M MMPUMEHATH PAa3IUYHbIE METOABI NMPHU MOUCKE U 0TOOpe MH(pOpMAIH,
HE0OXO0IMMOM ISl BHIITOJIHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

npuoOpeTaTh OMBIT HUCMOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpPMY IpecTaBiIeHus: HHpopMaluu (CXeMbl, TpadukH,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEJCTBA NMPH paboOTe C XUMHUYECKOH HHpopMarumei:
MPUMEHITh MEXNpeaMeTHbIe ((HU3Mueckue U MaTeMaTH4eCcKHe) 3HAaKM U CHMBOJIBI, (HOPMYIIBI,
ab0peBuaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPECACTBA HATIIAAHOCTH.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble YueOHble 1eliCTBUS:



3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCY)XIaeMOW TEeMbl B XOJi¢ Juajora W/WiW JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBITIONHEHUS MPEITOKEHHOM
3aJ1a4u;

BBICTYIaTh C IPE3CHTAlMEed pe3yJabTaTOB I103HABATEIBHOW JI€ATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIIOJIHEHUH XUMHUYECKOTO 3KCIIEPUMEHTA,
MIPaKTUYECKON pabOThI MO MCCIEA0BAHNUIO CBOMCTB M3YYaeMbIX BEILIECTB, Peau3alii yueOHOro MpoeKTa,
1 (hopMyYITHPOBATh BBIBOJIBI 110 PE3yabTaTaM MPOBEACHHBIX HCCICIOBAHUN MyTEM COTIIACOBAHUS TTO3HUIIUN
B X0JI¢ 00CYXKJIeHUSI 1 0OMEHA MHCHHUSIMU.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

CaMOCTOATEJIBHO ITUIAHUPOBATh U OCYILECTBIIATh CBOKO IO3HABATEIBHYIO IEATEIBHOCTD, ONPENCIIss]
e€ LenM W 3a7aud, KOHTPOJUPOBaTb U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh Ipe/laraeMblii
ITOPUTM JICMCTBUI TpU BBHIMOJIHEHUM Y4YEOHBIX M HCCIENOBATENbCKUX 3aj]ad, BBIOMpaTh Haubolee
3G deKTUBHBIN CcrIOCO0 MX peleHHs C y4ETOM IOJYyYEHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX
peakuusx;

OCYILIECTBIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOTPAMMBI IO XUMHH Ha YIIyOJIEHHOM YpPOBHE Ha YPOBHE
cpeaHero oduiero oopazoBaHMs BKIIOYAIOT crenuduyeckue uis yueOHoro npeamera « XUMUs» Hay4dHble
3HaHUS, YMEHHS ¥ CIIOCOOBI JIEHCTBHIA 110 OCBOCHHIO, HHTEPIIPETAIIUH M IPE0OPa30BaHUIO 3HAHUH, BHIBI
JESTeIbHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS U IPUMEHEHUIO 3HAHUH B pa3IUYHBIX YUEOHBIX CUTYAIUsX,
a TAaKXKE B pEANbHBIX JKU3HEHHBIX CHUTYallMsX, CBA3AHHBIX € XUMHEH. B mnporpamme no Xumuu
[IPEAMETHBIE PE3YNbTAThI IPEACTABICHBI 10 TOAaM U3Y4YCHUS.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTh MPEICTABICHUN: O MECTE€ M 3HAUEHWHM OpPraHMYECKOM XHMHUU B CHUCTEME
€CTECTBEHHbIX HAayK U €€ poJd B OOECIEYEHHWH YCTOMUMBOTO pa3BUTUSI UEJIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTUYECKON, SHEPTreTUUECKON 1 MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3AaHUN
HOBBIX  MaTepuajoB, HOBBIX  HCTOYHHMKOB  JHEPruH, B  OOECINEUYEHUH  PALUOHAIBHOIO
MIPUPOIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTYpbl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJI/ICHUE CHCTEMOM XMMHYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollue MOHATHS —
XUMHYECKUI DJIEMEHT, aToM, SAPO W DICKTPOHHas 000J0Yka aroma, S-, P-, d-aToMHBIE OpOUTAIH,
OCHOBHO€ U BO30YXIEHHOE COCTOSIHMSI aroma, TMOpUAM3alMs aTOMHBIX OpOuTanei, MOH, MOJEKyIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas CBA3b, MOJb, MOJSPHAs
Macca, MOJSIpHBIH OOBEM, YIJIEpOJIHBbIM CKeleT, (pyHKIHOHAIbHAs Tpylnmna, pagukail, CTPYKTYpHbIE
bopmynbl (pa3BEPHYTHIE, COKpAIEHHbBIE, CKEJIETHBIE), M30MEpUs CTPYKTypHas U MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTUYECKAsI), U30MEPHI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA-
U a30TCOJAEpJKAIllMe OPraHU4YeCcKHEe COEAMHEHHs, MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPHH, 3aKOHbI (TIepuoanyeckuit 3akon [1. V1. Menaeneesa, Teopust
CTpOEHMsI OpraHuueckux BemecTB A. M. BbyrnepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH
COXPAaHEHHUS M MPEBPALCHUs] SHEPTUH MPH XUMHUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIe)KAIME B OCHOBE TIOHUMaHMsI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBIIEHUH; MPEACTABICHUS O MEXaHM3MaX XHMUYECKUX pPEaKIHi, TePMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HMX IPOTEKaHWs, O B3aMMHOM BJIMSHMM aTOMOB M IpyNI aTOMOB B
MoJieKynax (MHAYKTUBHBIM W Me3oMepHbI 3¢ dexTs, opuentantsl | u |l pona); daxronormueckue
CBEJIEHHUS O CBOMCTBAxX, COCTaBe, MOJyUYeHUH U 0€30MacHOM HCIOJIb30BAHUN BAXKHEHMIIMX OPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTH YeNOBeKa, OOUIMX HAayYHbIX NMPUHIUIAX XUMHYECKOTO
IIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJa, IepepaboTKU HEPTH);



c(OPMUPOBAHHOCTh YMEHUH: BBISABIATH XapaKTEepPHbIC MPU3HAKU TOHSTUH, YCTaHABIMBATH HX
B3alMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHUS MPHU OMKUCAHUU COCTaBa, CTPOCHMSI U CBOMCTB
OpPraHUYECKUX COCIUHECHMUI;

c(hOpMHUPOBAHHOCTh YMEHUM:

HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY [UISI COCTABJIEHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKIX BEIIECTB;

COCTaBJIATh YPAaBHEHMsSI XMUMHUYECKMX pEaKUUHd M PAacKpbIBaTh MX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IOCPEICTBOM COCTaBICHHUS JJICKTPOHHOro OallaHca STUX peaKkLuH,
peaxkiuii HFOHHOro OOMeHa IMyTEM COCTABJIEHUS UX IOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMUI;

M3rOTaBIIMBATh MOJIEIH MOJIEKYJI OPraHHMYECKHUX BEIIECTB AJS WILIIOCTPALUU UX XMMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

cOpPMUPOBAHHOCTh YMEHHIl: YCTaHABJIMBATH MPHUHAJICKHOCTh H3YYEHHBIX OPraHUYEeCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHMIO K ONPEACIEHHOMY KIACCY/TpyNIeE COCIHMHEHUH, TaBaTb UM
Ha3BaHusA 1o cucremarndeckoi HomeHkiaatype (IUPAC) u mpuBOIWTH TpUBHAIBHBIE HAa3BaHUS IS
OTIENbHBIX MPEACTABUTEICH OpPraHWYECKUX BEIIECTB (3TUJIEH, aleTUJIEH, TOJIYyoJ, IJIMLEPHH,
STWIEHIJIMKOJb, (eHos, (opMmanbaerua, aneTanblIeruj, aueToH, MypaBbUHAs KHUCIOTA, YKCYCHas
KHCJIOTa, CTEApUHOBAsA, OJICMHOBAs, MAJbMUTHHOBAS KUCIIOTHI, TIMLMH, aJlaHWH, MalbTo3a, (pPyKTO3a,
aHWIVH, TUBUHUI, U30TIPEH, XJIOPOMPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHSI ONPENEIATh BUI XUMHUYECKOH CBSA3M B OPraHMYECKUX COEAMHEHHSX
(xoBaJleHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH IOJIOKEHHUSI TEOPHH CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa amnst 00bsICHEHHUS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE M XHMHUYECKHE
CBOMCTBA THUNHUYHBIX [PEICTABUTENCH pPA3NMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, AJIKaIN€HOB, aJIKUHOB, apOMaTUYECKUX YIJIEBOJAOPOJOB, COIUPTOB, albJAECTHIOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOCAUHEHUN U aMHUHOB,
aMUHOKHCIIOT, O€JKOB, YrjieBOJOB (MOHO-, U- U IOJUCAXapHI0B), WUIIOCTPUPOBATH I€HETHUYECKYIO
CBS3b MEXKJIYy HUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pEaKUUid C HUCHOIb30BaHUEM
CTPYKTYPHBIX (GOpMYIT;

c(OPMUPOBAHHOCTh YMEHUS TMOATBEPKIATh HAa KOHKPETHBIX MpHMEpax XapaKTep 3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTH M THIA KOBAJEHTHOH CBs3U (0- U
T-CBSI3U ), B3aUMHOTO BITUSIHUSL aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOIAHOIO ChIpbs (HE(DTBH,
IOPUPOJHBIN Tra3, yroib), CHOCOOBI €ro mepepadoTKM U MPaKTHUYECKOe INPUMEHEHUE IPOIAYKTOB
nepepaboTKH;

Cc(OPMHPOBAHHOCT BIIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAyYHBIX METOJaX MO3HAHUS —
HaOJIIO/IEHNU, HW3MEPEHUU, MOJIEIMPOBAHUM, SKCIIEPUMEHTE (PEaJbHOM W MBICIEHHOM) W yMEHHUS
MPUMEHSITh 9TH 3HAHMUS;

c(OPMUPOBAHHOCTh YMEHHUS IMPUMEHITh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON AEATEeIbHOCTH —
aHaJM3 M CHUHTE3, CPaBHEHHE, O00OOIIEHHE, CUCTEeMAaTU3allUI0, BBISBIECHUE NPUYUHHO-CIIECACTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHIL;

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIATH B3aMMOCBSI3b XHMHMUYECKUX 3HAHUM C MOHITHSIMH U
MIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYyYHBIX IPEIMETOB Ul 00Jee OCO3HAHHOTO HMOHMMAHUS
CYLIHOCTH MaTE€pUaIbHOIO €AMHCTBA MUPA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS 10 OPraHMUYECKON XUMUU
U1 0OBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUH, IMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(OpPMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMyllaM U YpaBHEHUSM
XUMHUYECKUX PEaKIUi € MCIOJb30BaHUEM (U3NYECKUX BeIMYMH (Macca, 00bEM TIa30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: pacu€Thl MO HAXOXKICHUIO
XUMHUYECKON (pOpMyIIbl BEIIECTBA 11O U3BECTHBIM MAaCCOBBIM JIOJISIM XUMUYECKUX AJIEMEHTOB, IPOAYKTaM
CrOpaHusl, INIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUN: TPOTHO3UPOBATH, AHAJIU3UPOBATh M OLEHUBATh C TO3UIMH
HKOJIOTUYECKOM 0€30MacHOCTH TOCHIEACTBUS OBITOBOW M HPOM3BOJCTBEHHOM AEATENbHOCTH YeIOBEKa,
CBSI3aHHOHM C TmepepabOTKOW BEIIECTB, HUCIOJIb30BATh MOJYUYEHHBIE 3HAHUS ISl MPUHATHUS T'PAMOTHBIX
pelieHuit mpoOJieM B CUTYAIUsX, CBI3aHHBIX C XUMHUEHH;



Cc(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMMHUYECKUN
HKCHEPUMEHT (TOJIyueHHE W M3yYEHHE CBOMCTB OpPraHMYECKMX BEILECTB, KadeCTBEHHBIC pEaKIUU
YIJIEBOAOPOAOB PAa3IMYHBIX KJIACCOB M KHCIOPOJACOAEP)KALIUX OPraHUYECKUX BEUIECTB, PELICHHE
HKCHEPUMEHTANbHBIX 33Jad IO PACHO3HABAHUIO OPraHUYECKMX BEIIECTB) C COOJIOJEHHEM IPABUI
0e30macHOTO OOpalieHusi C BeIIecTBaMU M J1a0opaTopHbIM 00OopynoBaHHEM, (GOPMYIHUPOBATH LEJb
UCCIIEIOBaHMsI, NPEACTABISATh B Pa3IMYHOW (opMe pe3ysnbTaThl SKCIEPUMEHTa, aHAIU3UPOBaTh U
OLIEHUBATbh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHUIA:

coOMogaTh TpaBWiIa SKOJIOTMYECKH I1eIeco00pa3HOro IMoBeneHHs B OBITY M TPYIOBOU
JESTEeIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOLIEH NPUPOIHON Cpelbl U TOCTUKEHNUS €€
YCTOMYMBOI'O pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHYECKOI'O JEMCTBUS Ha JKUBbIE OpPraHU3Mbl OIPEACIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMas cMbIca nokazarens [1J1K;

aHAJIM3UPOBATh LIEI€CO00Pa3HOCTh MPUMEHEHHUSI OPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PHCK-TIONIb3a;

c(OPMHUPOBAHHOCTb YMEHUI: OCYIIECTBIIATH 1€JICHAPABICHHBIA NOUCK XUMUYECKOH HH(OpMaIu
B Pa3JIMYHBIX UCTOYHHUKAX (HAy4yHas W y4yeOHO-Hay4yHasi JTUTepaTypa, CpeAcTBa MaccoBOW MH(pOpMaINH,
WHuTepHeT u apyrue), KpUTUYECKU aHAIU3UPOBaTh XMMMYECKYI0 MH(OpMalHUio, nepepadarbiBaTth €€ U
MCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHON YIeOHOM 3a/1a4cii.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MaTepUaIbHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUI NPUPOIbI, O MECTE U 3HAUEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€ posu
B 00ECIEeYeHUH YCTOMYMBOIO pa3BUTHs, B PELICHUHU MNPOOJIEM 3SKOJIOTMYECKOH, SHEPreTHYecKod U
NUIIEBONW O€30M1aCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHUKOB
SHEpPruu, B 00ECIEYEHUU PALMOHAIBHOIO MPUPOAONOIb30BAHUSA, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o0IIel KyJabTYphI YEIOBEKA, a TAK)KE IKOJOTHUECKH 00OOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM cpejie;

BJIQ/ICHUE CHCTEMOM XMMHYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIINe MOHSTHUS —
XUMHYECKHUI 3JIEMEHT, aTOM, AP0 aroMa, M30TOIIbl, DIEKTPOHHAs 000JI0UKa aTtoma, S-, P-, d-aToMHbIe
opOuTanu, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToMa, TMOpHAM3alMs aTOMHBIX OpOWTanel, MOH,
MOJIEKYJIa, BaJ€HTHOCTb, JJEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBsI3b
(xoBaJIeHTHAas!, HOHHAs, METAJUIMUECKasi, BOJOPOIHAs ), KpUCTAIIINYECKAsl pelI€TKa, XUMUYECKasl peakuus,
pacTBOp, DJEKTPOJIUTHI, HEDIEKTPOJIMUTHI, DJIEKTPOIUTHUECKAs JUCCOLMUAIMSA, CTENEHb IUCCOLUAINH,
BOJIOPOJHBIA TOKa3aTeNlb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM AP (EKT XMMUYECKOW peaklUH,
CKOPOCTh ~ XHMHYECKOM peaknMy, XHUMHYECKOe paBHOBECHE; TEOPHMM U  3aKOHBI  (TeopHs
3JIEKTPOJIUTAYECKON NHCCOLMalnu, nepuoauyeckuil 3akod [[.M. MeHneneeBa, 3aKOH COXpaHEHUS] MACCHI
BELIECTB, 3aKOH COXPAHEHUS W IPEBPAIICHUS DHEPTUU IIPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH $3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHNUS, JIEKAIIUE B OCHOBE IOHUMaHU IPUUMHHOCTU U CUCTEMHOCTU XUMHUYECKHUX
SIBJICHUHN; COBPEMEHHBIE IPEICTABICHUS O CTPOEHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; IIPEJACTABJICHUS O MEXaHU3MAaX XUMUYECKUX PEAKLIUMI, TEPMOJINHAMUYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTAX MX MPOTEKaHHs, O XUMHYECKOM paBHOBECUH, pacTBoOpax u
JMCTIEPCHBIX CUCTeMax; (PaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHHH M O€30MacHOM
UCIOJIb30BAHUN BaXHEHWIIUX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAaKTUYECKOW JesTebHOCTU
YeJI0BeKa, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpHbIE MPU3HAKK IOHATHI, yCTaHAaBIMBAaTh MX
B3alMOCBS3b, UCII0JI30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMCAHUM HEOPTaHMUYECKUX BELIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHHUSI HCIOJb30BATh XMMUYECKYI0 CHMBOJHKY JUIS COCTAaBICHHUS (POpMyIl
BEIIECTB W YpaBHCHHWH XUMHUYECKUX peakiuid, cucreMatnueckyro HomeHkmarypy (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTJEJIbHBIX BEIECTB;

c(OPMUPOBAHHOCTh YMEHHSI OIpENEsTh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX
JJIEMEHTOB B COEAMHEHMSIX, BHJ XUMHYECKOM CBsI3M (KOBaJCHTHAs, MWOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUI KPUCTAJUINYECKOM PEIETKH KOHKPETHOTO BEIlECTBA;



c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT BUAAa XUMHYECKOH
CBSI3M W THUNA KPUCTAIMYECKON pemeéTkd, OOMEHHBIM M JOHOPHO-aKLENTOPHBIM MEXaHHU3MbI
o0pa30BaHMs KOBAJICHTHOU CBSI3U;

C(OPMHUPOBAHHOCTh YMEHHUH: KJIAaCCU(PULIMPOBaTh: HEOPraHWMYECKHE BEILECTBA IO HMX COCTaBy,
XUMHUUYECKHUE PEAKLIUU 110 Pa3IMYHbIM IIPU3HAKaM (YHMCIy U COCTaBY pEarupyrolliuXx BELIECTB, TEMIOBOMY
3pdeKTy peakui, U3MEHEHHIO CTEIIEHEH OKUCIEHMsI 3JIEMEHTOB, 0OPaTUMOCTH, YYacTHIO KaTajln3aTopa
U JIPYTHE); CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUHU IJIS KIAaCCU(PUKALMU U3ydaeMbIX BEIIECTB
U XUMHUYECKUX PEAKIIMA;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKphIBaTh CMBICT Tepuoamueckoro 3akona JI. M. MengeneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYIO M IPOrHOCTUYECKYIO (QYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJCKTPOHHOE CTPOCHHWE AaToOMOB U HOHOB
XMMUYECKHUX 3JIEMEHTOB IepBOro—4yerBéproro nepuoaon llepumoauueckoii cucremsl .M. Menneneesa,
UCIIOJIB3Ysl TIOHSTHS «IHEPreTHUCCKHE YPOBHHY», «IHEPreTUUECKHE MOJYPOBHH», «S-, P-, O-aToMHBIC
opOUTaIn», «OCHOBHOE M  BO30YXKIEHHOE HHEPreTUYECKHE COCTOSIHUA  aTOMay»; OOBACHATH
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XHMUYECKUX IJIEMEHTOB M HX COEIMHEHUH IO NEepUoAaM u
rpynnam Ilepuonuueckoit cucremst [l. 1. MenaeneeBa, BajleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHUS UX AIIEKTPOHHBIX 000JI0UEK;

c(OPMHUPOBAHHOCTh YMEHM: XapakTepu3oBaTh (ONMCHIBaTh) OOIME XUMHUYECKHE CBOICTBa
BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIaThb CYLIECTBOBAHME T'E€HETUYECKOW CBSI3U  MEXKAY
HEOPraHMYeCKUMH BELIECTBAMU C IOMOILBIO YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHA
MIOCPEJICTBOM COCTABJICHMsI JIEKTPOHHOIO OajlaHca ATUX peaKIMii; peakuuil MOHHOro oOMeHa MyTEM
COCTaBJICHHUSI HX TMOJHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMH; peakuuil Tuaposin3a; peaxuui
KOMILIEKCO00pa30oBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUSA);

c(OPMHPOBAHHOCTh YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHS XMUMHYECKHX pPEaKIuil ¢
y4ETOM HUX SHEPreTUYECKHX XapaKTepUCTUK, XapaKTep HW3MEHEHHMsI CKOPOCTH XUMHUYECKOW peakiuH B
3aBHCUMOCTH OT DPa3JIUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHs XUMHUYECKOTO PaBHOBECHUS IO
BIIMSIHMEM BHEWIHUX Bo3jeiicTBuii (mpuHuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb XUMHUECKHE pEaKIUH, JIeKallue B OCHOBE
IPOMBIIIJICHHOT'O TOJIY4YE€HUsI CEpHOM KHCIOThHI, aMMMaKa, OOLIME HayuyHble HNPUHLUIBI XUMHUYECKHX
IIPOM3BO/JICTB; 11€71€CO00PAa3HOCTh MPUMEHEHNS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIONb3A;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CUCTEMOM 3HAHMM O METOJIaX HAYYHOTO TO3HAHUS SIBICHUM
OpUPOJBl — HAOMIOZCHUE, U3MEPEHHE, MOAETUPOBAHME, SKCIEPUMEHT (peajbHbIi W MBICICHHBII),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHsS NPUMEHATh 3TH 3HAHUS TNPH IKCHEPUMEHTAIbHOM
UCCIIEIOBAHUM BELIECTB M JUISI OOBACHEHMS XUMHUECKUX SBJICHHH, HUMEIOIIUX MECTO B INPUPOJE,
MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

C(OPMHPOBAHHOCTh YMEHHUS BBIABIATH B3aMMOCBS3b XMMHUYECKMX 3HAaHUM C MOHATHSIMU U
MIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAyYHBIX IPEIMETOB Juisl 00jee OCO3HAHHOTO MNMOHMMAHUS
MaTEpHUaJIbHOTO EJUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYETHI: C HCIOJIb30BAaHUEM MOHATUN «MaccoBasi OIS
BEIIIECTBA B PACTBOPE» U «MOJIIPHAs KOHIEHTPALMA»; MAcChl BELIECTBA WM 00bEMa ra3a 1o U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOIO U3 YYacCTBYIOIIMX B PEaKIMMU BEUIECTB; TEIJIOBOI'O
sdeKTa peakiuy; 3HAYEHUS BOJOPOAHOTO IOKa3aTelss pacTBOPOB KHUCIOT W IIEJIOYed ¢ M3BECTHOM
CTENEHbIO JUCCOLHUAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIU OJHO W3
HCXOJHBIX BEILECTB JIaHO B BHJIE PAcTBOPA C ONPENEIEHHON MacCOBOM J10JIel PaCTBOPEHHOIO BEIIECTBA
WM JTaHO B M30BITKE (MMEEeT MPUMECH ); 10JIM BBIXOJA MPOyKTa peaklunn; 00ObEMHBIX OTHOILIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBAaTh M MPOBOJUTH XMMHUYECKUN
SKCIIEPUMEHT (IIPOBENEHUE peakluid HOHHOrOo OOMEHa, NOJTBEp)KIEHHE KaueCTBEHHOIO COCTaBa
HEOPraHWYECKUX BELIECTB, OIPEAEIEHUE CPENbl PACTBOPOB BEIIECTB C IOMOUIBK HHIUKATOPOB,
U3Y4YEHHE BIUSHUS PA3IUYHBIX (AKTOPOB Ha CKOPOCTh XUMHYECKOM pPEaKIMH, pellieHue
SKCHEPUMEHTANbHBIX 3a7ay 1o TemaM «Metamuib»y U «Hemeramnsl») ¢ coONMOJeHHEM NpaBUII
0e30macHOro OOpalleHus] C BEIIeCTBaMU U J1a0OpaTOpHBIM 000pynoBaHUEM, (OPMYIHPOBATH IIEJb
UCCIIEIOBAHMSI, TPEACTaBIATh B pa3IMyHONW (QopMe pe3ysbTaThl SKCIEPUMEHTa, AaHaJIM3UpPOBATh U
OLIEHHUBATbh UX JIOCTOBEPHOCTH;



chOpPMUPOBAHHOCTh YMEHHI: COOMIOaTh TMpaBWJIa TIOJH30BAHUS XUMHUYECKOW TIOCYION W
71a0b0paToOpHBIM 00OpYyIOBaHUEM, OOpaIlleHHs] C BEIIECTBAMU B COOTBETCTBHUHM C HHCTPYKLHUSMHU IO
BBINOJIHEHUIO JTa0OPAaTOPHBIX XUMHUECKUX OIBITOB, SKOJOTHYECKHU 11€JIECO00Pa3HOTo MOBEICHHS B OBITY
U TPYAOBOMW JEITEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/10POBbS, OKPYKAKOUIEH MPUPOIHON Cpeibl U
JOCTH)KECHMSI €€ YCTOMYMBOIO PAa3BUTHsI, OCO3HABATH OINACHOCTb TOKCHUYECKOIO JEHCTBHS Ha JKUBbBIC
OpraHu3Mbl OIPEIEIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHUMAs cMbIci nokazarens [TIIK;

c(hOPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IIeJICHANIPABICHHBIN MOMCK XUMUUYECKON HHPOpMAIH
B pa3jMYHbIX MCTOYHUKAX (HaydHas U yueOHO-HayudHas JUTepaTypa, CpeACTBa MAacCOBOM HMH(poOpMaINH,
WuTepHeT u apyrue), KpUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HWH(pOpMAIHIo, nepepadaTeiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHON y4eOHOM 3a/1a4eil.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB M TeM

JuaexkTpoHHble (UU(poBbHIE)

Ne i/m Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/IbHBIE pecypchl
padoThI padoThI
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
IT 7 LT
| m———
' P P A ' Bu6mmoreka POIII https://resh.edu.ru
M. bytneposa
Wroro mo paszneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHble yrieBOgOPOIbl — aJIKaHBI, 5 bubnuoreka [{OK https://m.edsoo.ru
' MUKJI0AJIKAHbBI bubmuorexa POIII https://resh.edu.ru
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 14 1 bubnuoreka [{OK https://m.edsoo.ru
' AJIKaIMEHb], aJTKUHBI bubnuorexa POIII https://resh.edu.ru
53 ApOMATHYECKHE YIIEBOIOPOE! (apeHs) 8 bubmuoreka [{OK https://m.edsoo.ru
' P YHICBOROPOART tap Bbubmuorexa POIII https://resh.edu.ru
94 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 4 bubnuoreka [{OK https://m.edsoo.ru
' ux repepaboTka bubmmorexa POIII https://resh.edu.ru
95 CATOrCHIDONAEOMHEL VEICEONONOIOR 4 1 bu6mmoreka IIOK https://m.edsoo.ru
' P AHPIC YIIEBOA0POA Bubmroreka POII https://resh.edu.ru
Hroro no pasneny 35
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
bubnmoreka [{OK https://m.edsoo.ru
3.1 C . D 11 1
HHPTRL FECHON bubnuorexa POI https://resh.edu.ru
K . Ypoku
apOOHMIIbHBIE COEIMHEHUS: allbJCTU/IbI U S " Jo/himiia/9
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 1 ( acc):litps:/wnww.yaklass.rujp/himija/9-

a¢upsl. XKupsl

klass/organicheskie-veshchestva-
102302/karbonovye-kisloty-122869



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869

bubnmoreka [{OK https://m.edsoo.ru
bubnmorexa POIII https://resh.edu.ru

but6mmoreka LIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

3.3 VYrneBojbl 9 1

Hroro no pazueny 41

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

but6mmoreka LIOK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

4.1 AMUHBI. AMUHOKHCIOTHL. benku 12 1 2

Uroro no pazneny 12

Paszgea S. BbicokoMoJieKy/JIIpHbIE COeIMHEHUSA

bubmuoreka I{OK https://m.edsoo.ru
bubmuorexa POIII https://resh.edu.ru

5.1 BBICOKOMOJIEKYIIIpHBIE COEIMHEHUS 6 1

Htoro no pazneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudposBbie
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
. bu6nuoreka [IOK
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
https://m.edsoo0.ru
1.1 u [lepuonnueckas cucTeMa XMMHYECKUX 9
M bubnuorexa POIII
snemenToB JI. 1. Menpaeneena https://resh.edu.ru
bubnnoreka IIOK
19 Crtpoenue BemiecTBa. MHOrooOpasue 1 1 https://m.edsoo.ru
' BEILIECTB bubnuorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
1.3 X 19 1 3
HMUYECKHE PEAKITH Eu6morexa POLL
https://resh.edu.ru
Hroro no pasneny 39
Paznen 2. Heoprannueckasi xumMusi
bu6nuoreka [IOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILITRT Bbubnuorexa POIII
https://resh.edu.ru
bu6nuoreka [IOK
https://m.edsoo.ru
2.2 M 2 1 2
CTaLIb! 3 bubnnorexa POIII
https://resh.edu.ru
Uroro mo pazneny 54

Paszngen 3. XuMus 4 :Ku3Hb



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

3.1

MeToabI NO3HAHUSA B XUMHUU. XUMHUA U
JKU3HDb

Bbubnuoreka LIOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/
https://resh.edu.ru/







