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VYpoBeHb 00pa3zoBaHus (Kjlacc) OCHOBHOE oOiee oopazoBanue (11 Kaacchl)

KoanuectBo yacos - 102

Vuurens Cononeit Buktopuss Hukonaesua, vaurens, xumud MBOY COI No7

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C (eAepalbHbIM TOCYIAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM CPEOHETO OOIIEro 00pa3soBaHHs, YTBEP KICHHBIM
npuka3zoM MunucrtepcTBa oOpa3oBanus U Hayku Poccuiickoit @eaeparnu ot 17 Mas
2012 r. Ne 413 (c n3menenusmu ot 11 nexadbps 2020 r.)

C yueTrom mpuUMepHO OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEHErO OOUIEro
oOpa3oBaHus (0J0OpPEHHOM pemeHueM GheaepaIbHOTO YYSOHO-METOJIMYECKOTO
00BEeIMHEHMS 10 001meMy 00pa3oBaHMIO (IMpoToKoa OT 28 mroHsg 2016 1. Ne 2/16-3),
OcHoBHOM 00pa30BaTeILHOM MPOTrpaMMBI cpeaHero oomiero oopasosanuss MbBOY
COII Ne7, IIporpammoii Bocnutanusd MBOY COII Ne7 Ha 2020-2025 roga

C yuerom YMK C. A. Ily3akoBa, H. B. Mamnuno#, B. A. [TonkoBa  bapsiioBa
N. B. Xumus. Meroanueckue pekomengamnun. Padoune nporpammel. [Ipeamernas
aunns yueonunkoB C. A. Ilysakosa, H. B. Mamuunoi, B. A. TTonkosa. 10—11
KJIacChl : yue0. mocobue uist 001eo0pa3oBaT. OpraHu3anuii : yriryoa. yposeHs / .
B. Bapsbimosa. — 2-e uza. — M. : [Ipocsemenue, 2021




COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUYeCKHX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3U. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, SP-
ruOpuu3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHWMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMeIeHUs] B O€H30JIbHOM KOJIbLE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWHA NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHWHO- W HHUTPOTPYIIbI, aTOMOB TajioreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuILHOTO 3amenieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEaKLIUU IPUCOECTUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WUYECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPOB LeT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:Kale OPraHuYecKne CoeTUHEeHU .

AMWHBI — OpraHUYECKUe MPOM3BOAHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJIWHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpuUMeHeHue anudarhueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKale opraHudeckue CoeTMHeHus» U «Pacno3naBanne opraHnueCcKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpHOH (QOpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYUYEHUs, ONpEAEIeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacnpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
ONEeKTpOHHbIE KOHPUTYpaLlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. MeHnpeneena.

Xumuyeckass CBsI3b. BuUIbI XUMUYECKOW CBSA3U: KOBAJEHTHAsl, HWOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCTUHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIUMHEHUM.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHLIEHTPALIUK PacTBOPOB:
MaccoBas J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAss KOHLEHTpanusa. HacelleHusle n
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMs OTIAEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckue M XUMHUYECKHME CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['npuibl. TommBHBIC
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeTMHEHHI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuaeruit. PocopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MerawioB B Ilepuonyeckoi cucreMe XMMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctrka MmetamioB |A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: noinydenue, GU3n4ecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIUJIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIH30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, PElIEHUE YKCIEPUMEHTAIbHBIX 3aJa4 M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXXHEUIIMX BEIIECTB (HAa MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CTIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00bEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIUH BEIIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
MIpUMECH, MacChl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIINU, €CIIA OHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXnOpeAMETHBIX  CBA3€M TMpU  H3YyUYEHUM OOled u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pPECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHA
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWU HA
YTIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pPE3yIBTATOB OCBOCHHS IpeaMeTa «XWMHS» Ha yYpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS
BBIZICICHBI  CIIEAYIOIINE COCTABJISAIONIME. OCO3HAHWE OOYYarONIMMUCS  POCCHUHCKOMN
IrPXIAHCKOM HJACHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH U
CaMOOTIPE/ICJICHUIO; HaJU4Yhe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTb M CIHOCOOHOCTD
oOy4Jaronmxcsi PyKOBOJICTBOBATHCSI MPHUHATHIMH B OOIIECTBE IMpaBUJIaMU M HOPMaMH
MIOBEJICHUS; HAJIMYKE TPABOCO3HAHUS, YKOJIOTUYECKOU KYJIbTYPhI; ClIOCOOHOCTh CTaBUTH €N
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeAMETa « XUMUS» OTpaxaroT cOPMUPOBAHHOCTD
OMbITa TIO3HABATEJIBHOW M TPAKTUYECKON JesATEIBbHOCTH OOydYalolMXcsi B Ipollecce
peanu3anuu 00pa3oBaTeIbHOMN NESITEILHOCTH.

JIngyHOCTHBIE PE3YIbTAThl OCBOCHUS ITpeAMETA « XUMUS» OTpakaroT COPMUPOBAHHOCTh
OTbITA TIO3HABATEIBLHOM M MPAKTUYECKOW JESATEIBHOCTH OOYydYaroluxcs B Mpolecce
peanu3anuu 00pa3oBaTeNbHOMN JACSITEIIBHOCTH, B TOM UKCJIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA .

OCO3HaHMSI O0YYAIOIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPaBOIMOPSIKY;

MPEJCTABICHUS] O COIIMAIBHBIX HOpPMAaX M MpaBUJIaX MEXKJIWYHOCTHBIX OTHOIIECHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TMPU CO3MaHUHM Y4EOHBIX
MPOEKTOB, PEIICHUH YUYE€OHbIX M TI03HABATEIbHBIX 3aJay, BBHIMOJHEHUU XUMHUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIU3E PA3TUYHbBIX BUJIOB YYeOHOH ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHUS K MUCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEUECTBEHHOMU
XUMUH;

YBaXXEHUSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKOTO MPUIIOKECHHUS
XUMUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOJIOJICHUH,
KPOIOTIUBBIX KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca U TI03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TIOCICAYIOIIEM aHAJIU3e
nH(pOpMaIHU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONU OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OIIGHMBATh CHUTYallUM, CBSI3aHHBIE C XUMWUYECKUMHU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;



TOTOBHOCTH OLIEHUBATh CBOE IMOBEJACHUE U TMOCTYNKH CBOUX TOBAPHUILEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEN 3/I0pOBOTO M 0O€30MacHOro 00pasza >KU3HU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY M IICUXUIECKOMY 370POBBIO;

COOJTI0O/IEHUS TPaBUJI OE30MacCHOTO OOpAaIeHHs C BEIIECTBAMH B OBITY, MTOBCETHEBHOU
KW3HU, B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUSl IIEHHOCTU TMpaBWUJI HHJIWBHUIYAIbHOTO W KOJUJIEKTUBHOTO O€30MacHOIo
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOJEH;

OCO3HAHMSI TOCJEACTBUNA U HEMPUSTUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS AJIKOTOJS,
HapKOTUKOB, KypPEHHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON JIESITEIIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ad COIMaIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3Y4YeHHIO Tpodeccuil pa3inyHoro pojaa, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHU 110 XUMUH;

YBOKECHUS K TPYAY, JIOJISIM TpyJia U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAJIBHOM TpaeKTOpuu OOpa3oBaHUs,
Oynymei mpodeccu u pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU  1[€JIecCOO0pa3HOr0  OTHOLIGHHUS K  TOPUPOJE KaK  HCTOYHHKY
CYyIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS  TJIOOATBHOTO  XapakTepa  OKOJOTUYECKUX  NpoOieM,  BIHSHHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HAaHMSI HEOOXOJIUMOCTH HCIOJIB30BAaHUS JOCTHXKCHUNW XUMHUHM [JIsl  PEIICHUS
BOIIPOCOB PaIlMOHAIBLHOTO MPUPOJIONIOIB30BAHUS;

AKTUBHOT'O HETIPUSTHS JCUCTBUN, TPUHOCSAIIUX BPE] OKPYXKaIOIIEeH MPUPOTHON cpere,
YMEHHUS MIPOTHO3UPOBATh HEeOJIaronpusTHHIE AKOJIOTHYECKHUE MOCJIEICTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;

HaJIMYusl Pa3BUTOTO DKOJOTUYECKOTO MBIIIJIEHUS, SKOJOTHUYECKON KYyJIbTYphI, OIbITA
NEATEIbHOCTH HAKOJOTHUECKON HaNpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS HMH B
MO3HABATEJIbHONW, KOMMYHHUKATUBHONW M COIMAIILHOW TPAKTHKE, CIIOCOOHOCTH U YMEHHS
AKTUBHO MPOTUBOCTOSITH UCOJIOTUN XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pPa3BUTHUA HAyKU U
00111eCTBEHHON MTPAKTUKU;

MOHUMAaHUs CNeNU(PUKA XUMUU KaK HAyKH, OCO3HaHUS €€ poiu B (hopMuUpOBaHHUH
pPallMOHAJIBHOTO HAy4YHOTO MBIINUICHHS, CO3/IaHUM [EJOCTHOTO TMPEACTAaBICHHUS 00
OKpY’)XKalollleM MHUPE KaK O E€IWHCTBE MPHUPOJAbl U YEJOBEKa, B IMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpaHEHHUs TIPUPOTHOTO PABHOBECHS;



yOexKAEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHU JJIi COBPEMEHHOW LIMBUJIM3AIMU: B €€
I'YMaHUCTHYECKON HANPABJIEHHOCTH U Ba)KHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepuaIbHON
KyJbTYpbl, B PEIICHUU TIJIO0AJbHBIX MTPOOJeM YCTOMYHMBOIO pPa3BUTHSl YEJIOBEYECTBA —
CBIPHEBOM, DHEPreTUUECKOM, MHIINEBOH M HSKOJOTHYECKOM OE€30MacHOCTH, B Pa3BUTHUH
MEUITMHBI, 00€CTICUCHUN YCIOBUH YCIICITHOTO TPyAa U IKOJIOTHIECKH KOMGMOPTHOMN KU3HU
Ka)kJIOro 4jeHa oOIIeCTBa;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTH: TOHMMAaHUA CYIIHOCTA METOJIOB ITIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJydacMbIe 3HAHUS
JUIS aHaiu3a W OOBSICHEHHUS SBJICHUH OKPYXKAIOIIErO MHpa M IMPOUCXOASIIMX B HEM
W3MEHEHUH, yMEHHUsS JelaTh 00OCHOBaHHBIC 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LIEJIBbIO MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMMHUYECKHE 3HAHUSA JUIA PEIICHUS
po0JieM B peasIbHBIX )KU3HECHHBIX CUTYaIIHIX;

MHTEPECA K MO3HAHUIO, UCCIIEIOBATENBCKON NEATENbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMIOJIYyYEHHIO HOBBIX 3HAHUM MO XUMHU B COOTBETCTBUU C >KMU3HEHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMUHBIX cdepax npodeccroHaIbHOM
NESITeIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaTbl OCBOCHHUS MPOTPAMMBI IO XMMHUHU Ha YPOBHE CPEIAHETO
o011ero o0pa3oBaHuUs BKIIOYAOT:

3HaYUMBbIE A1 POPMHUPOBAHUS MHUPOBO33PEHUsI 00YUAIOIIUXCSI MEXAUCUUIIIMHAPHBIE
(MexxnpeaMeTHble) oOILEHAYyYHbIE MOHATUS, OTPaKAOUIUe LUEIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U CHEIU(PUKY METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BELIECTBO, DHEPIUs, SBJICHHE, NPOLECC, CUCTEMa, HAyuHbIM (akT, MPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCIe0BaHNe, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U
IpyrHe);

yHUBEpCalbHble  y4eOHbIE  JeWCTBUs  (ITO3HABATENIbHBIE, KOMMYHHUKATHBHEIE,
peryisTuBHbIe), oOecneunBaromme (opMupoBaHue (YHKUIMOHATBHOM TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroIuXcs;

CHOCOOHOCTh ~ OOYyYaroIIMXCS  MCMOJb30BaTh OCBOCHHBIE  MEXAMCLUUILIMHAPHBIE,
MHPOBO33PEHYECKHUE 3HAHMS U yHUBEpCAIbHbIE yueOHBbIE JNEHCTBHSA B IMO3HABATEIILHON U
COLIMAIBHOM ITPAKTHUKE.

MertanpeamMeTHble pe3ynbTaThl OTPaXarOT OBJAJCHHWE YHUBEPCAIbHBIMH Y4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:
CaMOCTOSTENIbHO (OPMYIIMPOBATh U AKTyalIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;



ONpENENATh LEIU JNEATEIbHOCTH, 33JaBas NapameTpbl U KPUTEPHUH UX JOCTHUKEHUS,
COOTHOCHUTbB PE€3YJIbTAThI IEATEIIBHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBILIIJIEHUSA: BBIACIATH
XapaKTepHbIE TMPU3HAKU T[OHATHM W YCTAHABIMBATH MX B3aUMOCBS3b, MCIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHUSA 1J11 00BSICHEHUS OTACIbHBIX (DaKTOB U SIBJICHUN;

BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIS KiIacCU(PUKAIIMK BEIIECTB U XUMHUYECKHX
peaKkiuu;

YCTaHABJIMBATh PUYNHHO-CJIEICTBEHHBIE CBS3U MEXKIY U3y4acMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXACHHsS (MHIYKTUBHbBIC, NEyKTUBHBIC, IO aHAJIOTHH),
BBUSIBJIATH ~ 3aKOHOMEPHOCTM M NPOTHUBOPEYMST B  pPacCcMaTpUBAEMBbIX  SIBJICHUSX,
(bopMyIHUpOBaTh BHIBOBI U 3aKIIOUCHHUS,

IPUMEHSTH B MPOIIEcCce MO3HAHUS UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE (3HAKOBBIC)
MOJIeNI, TMpeoOpa3oBbIBaTh MOJIECIbHBIE MPEJCTABICHU — XHUMHYECKUH 3HaK (CHMBOI)
3JIeMeHTa, XUMH4YecKasi popMyIia, ypaBHEHHE XUMUYECKOW PEAaKIIMK — ITPU PEIIEHUH Y4EeOHBIX
MTO3HABATEJIbHBIX U PAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIETIbHBIE MTPEACTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYAEMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMIA;

GopMyIMpoBaTh LEM W 3aJa4d HCCIEAOBAHMS, HUCIOJb30BaTh IIOCTABJICHHBIE U
CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIE BOMPOCH B KAue€CTBE WHCTPYMEHTA IO3HAHUSA H
OCHOBBI 11 (OPMUPOBAHUS THUNOTE3bl IO TPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CYXJICHUU;

BJIAJCTh HABBIKAMHM CAMOCTOSTEIBHOIO IUIAHWPOBAaHHS WM NPOBEICHUS YYECHUYECKUX
SKCIIEPUMEHTOB, COBEpPUICHCTBOBATh YMEHHMS HaOI0gaTh 3a XOJOM  Ipolecca,
CaMOCTOSATENIbHO MPOrHO3UPOBATH €0 pe3yjbTaT, POpMyIHpOBaTh 0OOOIIEHHS] W BBIBOJBI
OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YyJbTaTOB HCCIEIOBaHUs, COCTaBIATH OOOCHOBaHHBIN
OTU&T O MPOJIeTIaHHOM paboTe;

MpuOOpeTaTh OMBIT YYEHUYECKOM HCCIENOBATENBLCKOW M NPOEKTHOW JI€ATEebHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHMCKY METOAOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METO/I0B MO3HAHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATbCS B PANIMYHBIX HMCTOYHMKAX HHGMOpMauuu (HayyHO-TIOMYJIsIpHAS
JuTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MocoOusa, pecypcsl MHTepHera),
aHAIU3UpOBaTh MHGOPMALMIO PA3JIMYHBIX BUAOB U (POPM NPENCTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

(GopMyIUpOBaTh 3ampOChl M MPUMEHTHh PA3IUYHbIE METOABI MPHU MOUCKE U OTOOpe
uH(pOpMaLi, HEOOXOAUMOM JIJIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;

npUOOpeTaTh OMBIT UCIOJIb30BaHUSI MH(DOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
Y Pa3JIMYHbBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJBHYIO (OpMYy TMpEACTaBICHUS HHGOPMAIIH
(cxempl, TpaduKy, TUarpaMMBbl, TAOJHIIB, PUCYHKH H JIPYTHUE);



WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBA MpU PpabOTE € XUMHYECCKOU
uH(popMaIuen: MPUMEHITh MEXKNpeIMeTHbIE ((HU3MYECKUEe W MaTeMAaTHYeCKHE) 3HAKU U
CUMBOJIBbI, (OPMYJIbI, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMYHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH:

3a/1aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/TaeMOM TEMBI B X0/ TUaIoTa W/ WK
JTMCKYCCHH, BBICKA3bIBAaTh UJICH, (OPMYJIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHLHO
BBINOJIHEHUA NPEIJIOKEHHOMN 3a/1a4H;

BBICTYNATh C IPE3EHTAUEN PE3YIbTATOB MO3HABATEIBHON NESATEIHOCTH, OJTYYEHHBIX
CaMOCTOATENIBHO HWJIM COBMECTHO CO CBEPCTHHKAaMU IIPU BBIOJHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIECJOBAHUIO CBOMCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTo NpoeKTa, U (pOpMyJIMPOBaTh BBIBOJBI MO PE3YJbTaTaM MPOBEAEHHBIX
MCCJIEI0BAHMM IyTEM COTJIaCOBAHUS MO3ULIUN B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

PeryisiTuBHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOATEJIBHO IIJIAHUPOBATh U OCYILECTBISATH CBOK) ITO3HABATENBHYIO JEATEIBHOCTD,
onpenaensis e€ Leau U 3a7ja4i, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh
npeJyiaraéMblii aropuTM JEHCTBUI TP BHIIOJHEHUH YUE€OHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
BBIOMPATh HanboJiee 3P (HEKTUBHBIN CIOCOO UX pEelIeHUs C YUETOM MOJIYyYEHHUS] HOBBIX 3HAHUHN
O BEILIECTBaX U XMMUYECKUX PEAKIUX;

OCYHIECTBJISITh CAMOKOHTPOJIb JIESITEIbHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDHI

[IpeameTHBIC PE3yNbTATHl OCBOCHUSI POTPAMMBI 110 XMMHUH HA YTITyOJIEHHOM YPOBHE Ha
YPOBHE CpeiHEro 0011ero 00pa3oBaHus BKIIOYAIOT ceUpUUYecKue s yueOHOro mpeaMera
«XuMus» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUI 110 OCBOCHUIO, HHTEPIIPETALIUU U
MpeoOpa3oBaHUI0 3HAHUW, BHUIBI JESITEJIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHHUIO 3HAHUI B PA3JIMYHBIX YUYEOHBIX CUTYyaIlUsX, & TAKKE B PEAbHBIX KU3HEHHBIX
CUTyalUsIX, CBSI3aHHBIX C XMMHUEW. B mporpamme mo XUMHUHM NPEAMETHBIE PE3YJIbTATHI
MPEJICTaBIICHBI 110 TOAaM U3YUYECHHUS.

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYEHUM OPraHWYECKOW XHUMHH B
CHUCTEME €CTECTBEHHBIX HAayK U €€ pOJIM B 00€CTIeYeHUH YCTOMUYUBOTO Pa3BUTHSI YETIOBEYECTBA
B pelIeHUH MPOoOIIEM SKOJIOTUYECKOM, YHEPTETUUECKOM U MUIIIEBON 0€301TaCHOCTH, B PA3BUTHHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB, HOBBIX WCTOYHHKOB SHEPTHH, B OOCCIICUCHUU



paloHaIbHOTO MPHUPOIONOIB30BaHUs, B (OPMUPOBAHWU MHUPOBO33PEHUSI U  OO0IIeH
KYJIbTYpBbI YEJIOBEKA, 8 TAKKE SKOJOTMYECKA 0OOCHOBAHHOI'O OTHOLLIEHUS K CBOEMY 3/10POBBIO
Y IPUPOJHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHHM, KOTOpAas BKIIOYAET: OCHOBOIOJIATAIOIIUE
MOHATUSI — XUMHYECKUH JJIEMEHT, aToM, PO M DIIEKTpOHHast o0ojlouka aroma, S-, p-, d-
aTOMHBIE OpOUTAN, OCHOBHOE M BO30YKAEHHOE COCTOSIHUSL aTOMa, THOpUIU3alns aTOMHBIX
opOuTaneil, MOH, MOJEKYJa, BaAJIEGHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIICHHUS,
XUMHUYECKass CBs3b, MOJIb, MOJSIpHAas Macca, MOJSIPHBIM O0BEM, YIJIEpOAHBIA CKEJIET,
(GyHKIMOHANBHAS TPYIINA, paiKal, CTPYKTYpHbIE (GopMyIbl (pa3BEPHYTHIE, COKPAILIEHHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTYpHAsi M NPOCTPAHCTBEHHAS (T€OMETpPUYECKasi, ONTUYECKas),
M30MEpPBI, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOAEPKALIUE
OpraHUYECKUE COEAUHEHNS, MOHOMED, OJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHUSI; TEOpUH, 3aKOHBI (Tepuoanueckuit 3axon JI. . MenpaeneeBa, Teopusi CTpOeHUS
oprannueckux BemecTB A. M. byrtiepoBa, 3aKOH COXpaHEHHMSI MacChbl BEIIECTB, 3aKOH
COXpaHEHUs M MPEBPAICHHUS] SHEPIUUM NPHU XHUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKNE 3HAHNUSA, JIEKAUIUE B OCHOBE MIOHUMAHUS
IIPUYMHHOCTH M CUCTEMHOCTHM XUMHUYECKUX SIBIICHHW; NPEICTABICHHUSA O MEXaHU3Max
XUMUYECKUX PpEAKIHU, TEPMOJMHAMMYECKUX W KHHETHYECKMX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3AUMHOM BJIIMSIHUM aTOMOB U TPYNI aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U
Me3oMepHbIi A dexTl, opueHTanThl | 1 |l poga); dakronornyeckue cBeieHUSI O CBOMCTBAX,
COCTaBe, MOJyYEeHUN U 0€30IaCHOM HCIOJIb30BAaHUHU BAXKHEHMIINMX OpPraHUYECKUX BEUIECTB B
OBITY M MPAKTUYECKON JI€ATEIbHOCTH YE€I0BEKa, OOIMIMX HAyYHbIX MPUHLIUIAX XUMUYECKOTO
IIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, IEPEPA0OOTKU HEPTH);

c()OPMUPOBAHHOCTh ~ YMEHUH: BBIABIATH  XApAKTEPHbIE MPU3HAKU  TOHSTHIA,
YCTaHABIMBATh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHHUS MOJIEKYJSIDHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX M CKEJIETHBIX) (POPMYJT OPraHUYECKUX BELIECTB;

COCTABJISITh YPAaBHEHMS XHMMHUYECKHUX PpEAKIUl M PpPACKPbIBATH MX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO
OanmaHca ATHX peaklUMi, peakuuid HOHHOr0 OOMEeHa IMyTEM COCTABIIEHUS MX IOJIHBIX U
COKpAIlEHHBIX HOHHBIX YPABHEHUMH;

M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BEHIECTB I WIUIIOCTPAllUU HUX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

cOpPMUPOBAHHOCTh ~ yYMEHMH:  YCTaHaBIMBaThb  MPHUHAICKHOCTh  M3YUEHHBIX
OpPraHUYECKUX BEIIECTB MO WX COCTaBy W CTPOCHUIO K OMNpEeAeNEHHOMY KIaccCy/Tpyrine
COCIMHEHMI, JaBaTh MM Ha3BaHMs 1O cucrteMarnyeckod HomeHkiarype (IUPAC) u
MPUBOAUTH TPUBUAIBHBIE HA3BAHUS JIs1 OTJEIBHBIX MPEICTABUTEIECH OPraHUYECKUX BEIIECTB
(oTHieH, aueTuseH, TOdyOJl, [JIMLEPHH, OSTUJICHIJIUKONb, (eHon, QopManbaeru,
aneTanbAerul, alleToH, MypaBbUHAsI KMCJIOTa, YKCYCHasl KHCIIOTa, CTEApPUHOBAs, OJIEMHOBAS,
MaJbMUTUHOBAS KHUCJIOTHI, TJIMLMH, ajlaHWH, MallbTo3a, (PPyKTO3a, AHWIMH, IWUBUHUI,
M30IIPEH, XJIOPONPEH, CTUPOI U IpYTHE);



c(OPMUPOBAHHOCTh YMEHHS OMNPEACNATh BHJ XUMUYECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUSX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U TT-CBSA3b, BOJOPOJHAS CBA3b);

c(hOPMHUPOBAHHOCTh YMEHUS NMPUMEHATH MOJOKEHUS TEOPUU CTPOCHHUS OPTaHMYECKHUX
BeniecTB A. M. ByTiepoBa juist 00bsiCHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3HUECKHE U
XUMHYECKUE CBOMCTBA THUIMYHBIX TPEICTABUTEICH PA3IUYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AQJIKAHOB, IIMKJIOAJIKAaHOB, AaJKECHOB, AaJKaJWE€HOB, AaJKHHOB, apOMaTUYECKHUX
yTIE€BOAOPO/IOB, CIIUPTOB, aIbJACTUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3¢$uUpPOB, )KUPOB, HUITPOCOEAMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEIKOB, yTIeBOI0B (MOHO-, TU-
U TOJUCAaXapuJiOB), WJUIFOCTPUPOBATH T€HETHUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHHSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYT;

c(OPMHUPOBAHHOCTh YMEHHUSI TOATBEP)KIaTh HAa KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHHI OT KPaTHOCTH U THUIa
KOBAQJICHTHOM CBA3U (G- M T-CBSI3W), B3aMMHOIO BJIMSHUS aTOMOB M TPyl aTOMOB B
MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HUCTOYHUKHU YTJIEBOJOPOJHOIO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojhb), CIIOCOOBI €r0 MEepepadbOTKH U MPAKTUYECKOE MPUMEHEHHUE
MPOJIyKTOB MEPEPAOOTKY;

c()OPMHUPOBAHHOCTh BIIAJEHUSI CUCTEMON 3HAHMA O €CTECTBEHHO-HAYyYHBIX METOJIaX
MO3HAaHUS — HAOJIOJICHUU, WM3MEPEHUHU, MOJEIMPOBAHUM, SKCIEPUMEHTE (PEaJbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

C(OPMUPOBAHHOCTh yYMEHHSI MPUMEHSTh OCHOBHBIE OINEpPAalUU  MBICIUTEIbHON
NEeSATENbHOCTH — aHAJIU3 U CHUHTE3, CpPaBHEHHE, 0000IIEHHE, CUCTEMATU3alNI0, BbISIBJICHUE
IIPUYNHHO-CJIEACTBEHHBIX CBA3EH — JIUISI U3YUEHHUSI CBOMCTB BEIIECTB U XUMUUECKUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHHUI: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TOHATUAMU
U TPEICTaBICHUAMU JPYTHX E€CTECTBEHHO-HAYYHBIX NPEAMETOB HJig 00jiee OCO3HAHHOIO
ITOHMMAHMS CYIIHOCTH MAaTEPUAIIBHOTO €IMHCTBA MUPA, HCIIOJIb30BATh CUCTEMHBIE 3HAHUS 110
OpraHUYeCKON XUMHUU MJIg1 OOBSICHEHUS U TMPOTHO3UPOBAHUSA SBICHUM, HWMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUH: MPOBOJAUTH Pacu€rbl MO XHUMHUYECKUM (opmynaam u
YpaBHEHUSAM XUMHUYECKUX peakLuil ¢ UCIOJIb30BaHNEM (DHU3HUECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pPacy€Thl O HAXOXKACHUIO XMMUYECKON (POPMYIIbI BElIeCTBA [10 U3BECTHBIM MacCOBBIM J0JISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpPaHHUsl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTH YMEHHI: TPOTHO3UPOBATh, AaHATU3UPOBATH U OIICHUBATH C MO3ULIUN
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHS OBITOBOW M MPOU3BOJACTBEHHON NEATEIHHOCTU
YeJIoBeKa, CBSI3aHHOM C TMepepaOOTKON BEIIECTB, MCIOJIL30BaTh MOJYYEHHbIE 3HAHUS IS
MPUHSATHUS TPAMOTHBIX PEIICHHUH MPOOJIEM B CUTYalUsX, CBI3AHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO TUIAHUPOBATh U IPOBOAUTH XUMHUECKUN
DKCIIEPUMEHT (TOJYYEHUE M W3YYEHUE CBOWCTB OPraHWYECKUX BEIIECTB, KayECTBEHHBIE
peaKkuuu YTIEBOJOPOJIOB PAa3JIMYHBIX KIACCOB M KHUCIOPOJACOAEPKAIIMNX OPTraHUYECKUX
BEILIECTB, PEUICHUE IKCIIEPUMEHTAIBHBIX 33/a4 110 PACIIO3HABAHUIO OPTraHUYECKUX BELIECTB)



C coOrofieHreM TMpaBUil 0OE€30MacCHOTO OOpalieHus ¢ BEIeCTBAMU H  J1ab0OpaTOPHBIM

obopynoBanueM, (popMyIUpOBaAThH 1ETh UCCIEAOBAHUS, MIPEACTABISTh B Pa3IMIHON (hopme

PE3yJIbTAThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHUIA:

COOIOAATh MpaBUiIa SKOJOTHYECKH 11eTIeCO00pPa3HOT0 MOBEACHUS B OBITY U TPYIOBOU
NEATEIbHOCTH B LIEJIAX COXPAHEHUSI CBOETO 370POBbsI, OKPYXKAIOIICH NPUPOJHON Cpelbl U
JNOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO JIEVCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIEHHBIX
OpraHUYECKUX BELIECTB, MOHUMas cMbIca nokaszarens [1/1K;

aHaIM3UpPOBaTh  1EJIECOOOpPa3HOCTh MPUMEHEHHUS OPraHMYECKUX  BEIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYLIECTBIAThH IEJICHANPABICHHBIA TOUCK XUMHUYECKOU
uH(pOpMAaIMKU B PAa3IMYHBIX UCTOYHUKAX (HAy4Hasl U yueOHO-HAy4Has JIUTepaTypa, CpeAcTBa
MaccoBoil mHpopmaru, UHTEpHET U JpyTrHe), KPUTUUECKU AHAIM3UPOBATH XUMHUYECKYIO
nH(opmarluio, nepepadaTbiBaTh €€ U UCMOJIH30BATh B COOTBETCTBUHU C TOCTABJICHHON yueOHOM
3aa4yen.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHUSI Kypca «OOmmias U HEOpPraHUYecKash XUMUS
OTPAXKAIOT:

cOpPMUPOBAHHOCTh  MPEJACTABICHUW: O  MaTepualibHOM  €IUHCTBE  MHUpA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTU SBJICHUN MPUPOJBI, O MECTE W 3HAYCHUU XUMHUU B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYeHUH YCTOMYMBOTO Pa3BUTHUS, B PEIICHUH
mpoOJeM 3KOJIOTMYECKOW, DHEPreTHYeCKOM M THUIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJIUIIMHBI, CO3/JaHUM HOBBIX MATEPHUAJIOB, HOBBIX MCTOYHUKOB SHEPrUHU, B OOCCIICUCHUU
pPallMOHAJIBHOTO TPUPOJONOJIB30BaHUS, B (POPMUPOBAHUKM MHUPOBO33PECHHUS U O0OIIeH
KYJIBTYpbI YEJIOBEKA, & TAKKE SIKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJIHOU CPEJE;

BJIAJICHUE CHCTEMOW XMMHUYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS — XUMUYECKHUH DJIEMEHT, aTOM, SIAPO aTOMa, U30TOTIBI, DJICKTPOHHAsI 000JI0YKa aTOMa,
S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE U BO30YXKAEHHOE COCTOSHHUS aToMa, THOPHI3aIns
aTOMHBIX OpOuTanel, MOH, MOJIEKyJa, BaJEHTHOCTh, AJEKTPOOTPHUIIATEIILHOCTh, CTETICHb
OKHUCJICHUSI, XMUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAsS, META/UIMYECKasi, BOJOPOJHAs),
KpUCTaJUTMUECKasl PEeIIETKA, XUMUYECKasi PEaKIUsl, PaCTBOP, DJICKTPOJUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTUYECKAST JUCCOIMAIUSI, CTENEHb JUCCOLMAIMU, BOJOPOJHBIN TOKa3aTeb,
OKHUCJIUTENIb, BOCCTAHOBUTENh, TEIIOBOM J(P(HEKT XUMHUECKOW pEeaKIMH, CKOPOCTh
XUMHUYECKON  peakluu, XUMHUYECKOE pPaBHOBECHE; TEOPUM U  3aKOHBI  (Teopus
AJICKTPOJUTUYECKON JUCCOLMaluM, nepuoandeckud 3akoH JI.M. MennaeneeBa, 3akoH
COXpPaHEHHSI MacChl BEIIIECTB, 3aKOH COXPAaHEHUsI U MPEBPAIICHUS SHEPTUU TIPU XUMUUYECKUX
peaKIusax, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEUCTBYIOUIMX Macce),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JICKAIUE B
OCHOBE TMOHHUMAaHUsl MPUYMHHOCTH U CHCTEMHOCTHM XUMUUYECKUX SIBIICHUI; COBPEMEHHBIE
MpPEJCTaBICHUs] O CTPOGHUM BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX; TMPEJACTABICHUS O MEXaHU3Max XUMUUYECKUX pEaKIHii,



TEPMOJMHAMUYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS, 0 XMMUYECKOM
PaBHOBECUH, PACTBOPAX M IUCIIEPCHBIX CUCTEMaX; (DaKTOJIOTUUECKHE CBECHHS O CBOMCTBAX,
COCTaBe, MOJTYYEHUHU U OE€30ITaCHOM HCTIOIb30BAHUU BaKHEHIITUX HEOPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTUYECKOMN JIEATELHOCTH Y€JI0BEeKa, OOMIMX HAYYHBIX MPUHIMIAX XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh ~yMEHHUH: BBIBIATH  XapaKTEPHBIC MPHU3HAKK  TIOHSTHMH,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINUE MOHITHUS P OMUCAHUU
HEOPraHMYECKHX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTH YMEHHUS MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTABIICHUS
(GbopMy BEIIECTB M ypaBHEHUN XUMHUYECKUX PEAKIUN, CHCTEMATHUYCCKYI0 HOMEHKIATYPYy
(IUPAC) u TpuBHaIbHBIC HA3BaHUS OT/ICITBHBIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHHUSI ONPENEIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJ XHUMHYECKOW CBs3M (KOBaJeHTHasi, MOHHAS,
MeTaJlJTnyecKasi, BOAOPOAHAs ), TUIl KPUCTALITNYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BHUJA
XUMHUYECKOH CBSI3U U THUNA KPUCTALTNYECKON pelIETKA, OOMEHHBIN U TOHOPHO-aKLETITOPHBIN
MEeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUMN: KJIACCHU(PUIIUPOBATh: HEOPTaHWYECKUE BEIIECTBA MO HUX
COCTaBY, XUMHUUECKHE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY Pearupyromnimx
BEILIECTB, TEIUIOBOMY 3(P(PEKTy peakiuu, U3MEHEHUIO CTEIECHEW OKHUCIEHHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTropa U JIPyrue); CaMOCTOATEILHO BHIOUPATh OCHOBAHUS U
KPUTEPHUH IS KiIacCU(PUKAIIMK N3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKITUH;

c(OpPMHUPOBAHHOCTh YMEHUSI PACKPBIBaTh CMBICHI Mepuoanydeckoro 3akona JI. U.
MeHnneneeBa M JAEMOHCTPUPOBATh €r0 CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTEPU30BaATh dJIEKTPOHHOE CTPOSHUE aTOMOB ¥ HOHOB
XMMHUYECKUX DJIEMEHTOB IEPBOro—4eTBEPTOro rnepuonos llepuomnueckor cucremsr ..
MeHnpneneeBa, UCIONB3Yysl TOHATHS  «QHEPTETUUYECKHE YPOBHW», «IHEPIrEeTUUYECKHUE
MOJypPOBHM», «S-, P-, 0-aTOMHBIC OpOUTAHY», KOCHOBHOE M BO30YXKIEHHOE SHEPrEeTHUECKUEC
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUUYECKUX
AJIEMEHTOB M HUX COCAMHEHMM IO mepuonaM W rpynmnam llepuomnueckon cucremsr /. U.
MenzeneeBa, BaJ€HTHBIE BO3MOXHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE CTPOEHHUSI HX
AIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHM: XapakKTepu3oBaTh (OMUCHIBATH) OOIHUE XUMUYECKHUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATH CyIIECTBOBAHUE T€HETUUECKOM CBSI3H
MEXJY HEOPraHWYECKHUMHU BEIIECTBAMM C TMOMOIIBK0 YPAaBHEHHUU COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIINM;

c(hOpMHUPOBAHHOCTH YMEHUS pPacKpbIBaTh CYUIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS HIIEKTPOHHOTO OajlaHCa 3TUX
PEaKInii; peakuii FOHHOTO 0OMEHA MMy TEM COCTaBIICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHWH; peakuuid THAPOIN3a; PEaKIuid KOMIUIEKCOOOpa3oBaHus (Ha TpuUMepe
TUAPOKCOKOMITJIEKCOB ITMHKA U aTFOMUHUS);



c(hOpPMHUPOBAHHOCTh YMEHHSI OOBICHITh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKUX
peakiui ¢ y4€TOM HUX JIHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTEpP U3MEHEHUSI CKOPOCTH
XUMHUYECKOMN peakiMy B 3aBUCUMOCTH OT Pa3IUYHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO paBHOBECHS 101 BIMSIHUEM BHEIIHUX Bo3nericTBuit (nmpunuun Jle [llaTtense);

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMUYECKHE PEAKIMH, JICKAIINe B
OCHOBE IMPOMBIIIICHHOTO MTOTYY€HHS CEPHOM KUCIOThI, aMMHUaKa, OOIME HAyYHbIE PUHIIUIIBI
XUMHUYECKUX TMPOU3BOJICTB; I1€JIeCO00PA3HOCTh MPUMEHEHHUsI HEOPraHWYECKUX BEIECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIICHUS PUCK-TIOJb3a;

c(hOPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAYYHOTO ITO3HAHUS
SIBJICHUI TIPUPOJIBI — HAOJIOJICHUE, N3MEPECHHE, MOJICITMPOBAHNE, SKCTICPUMEHT (peaTbHbIN U
MBICJICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MIPUMEHSITh 3TH 3HAHUS TIPU
HKCIIEPUMEHTAJILHOM MCCIIEIOBAHUM BEIIECTB M JJI OOBSICHEHUS XUMHUYECKUX SIBJICHUMH,
UMEIOIIUX MECTO B MPUPOAE, MPAKTUUYECKON NESITEIBHOCTH YEJIOBEKAa U B TMOBCEIHEBHOM
KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMHUUECKUX 3HAHUHN C TOHSATUSAMHU
U TPEJCTABICHUSIMUA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 00Jiee OCO3HAHHOTO
MMOHMMAaHUSI MaTEPUATIBHOTO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM TOHSITHM
«MaccoBas 107151 BEIIECTBA B PACTBOPE» U «MOJIIPHASI KOHIIEHTPALIMSI; MACChI BEIIECTBA WIIH
o0b€éMa raza MmO H3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM OOBEMY OFHOTO U3
YYacTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3 deKra peakiuu; 3Ha4eHUs] BOJAOPOIHOTO
MOKA3aTelisl pacTBOPOB KHUCIOT U IIEJIOYEN C M3BECTHOM CTENEHBIO NMCCOLMALMU; MAaCCh
(0OBEMa, KoTMUYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CITU OJTHO U3 UCXOIHBIX BEIIECTB JJAHO
B BUJIC PACTBOPA C ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA WJIM JTaHO B
M30bITKE (MMEET MPUMECH); I0JIM BBIXOJ1a MPOYKTa Peakunn; 00bEMHBIX OTHOIICHHI ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOATEIHHO INIAHUPOBATH U MPOBOAUTH XUMUYECKHM
HKCIIEPUMEHT (TIPOBEJICHUE PEaKIMii MOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO
COCTaBa HEOPraHWYECKHX BEIIECTB, OMPENICICHUE CPE/lbl PAaCTBOPOB BEIIECTB C MOMOIIBIO
WHJIUKATOPOB, U3YUEHUE BIUSIHUS PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKilnu,
pelieHrne HKCIepUMEHTAIbHbIX 3adad 1o Temam «Metamwiey u  «Hemetamis») ¢
coOmo/leHeM TpaBwil  Oe30macHOro oOpamieHusi ¢ BemecTBaMU H  J1ab0paTOpHBIM
obopymoBanueM, GOpMyJIMPOBATH IEb MCCIICIOBAHUS, MPEJICTABIATL B PA3IMYHON (opme
pe3yJIbTaThl SKCIEPUMEHTA, aHAJIM3UPOBAThH U OIIEHUBATh UX JJOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOAATh MpaBUIIa MOJIb30BaHUSI XUMUYECKON MOCY 101
U Ja00OpaTOpHBIM O00OpyJOBaHHWEM, OOpaIlleHHus C BEHeCTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMA TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB, JKOJOTHUYECKH
11EeJIECO00PA3HOTO MOBENCHUSI B OBITY U TPYJOBOU EATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO
310POBbs, OKPYKAKOIIEH NPUPOJHOU CpPEAbl M IJOCTHXKEHHUS €€ YCTOMYHMBOIO Pa3BUTHS,
OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEHCTBUSI HAa >KUBBIE OPTaHU3MbI OIpPEeAeTIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHUMas cMbIci roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIAThH IIEJICHANPABICHHBIH TTOUCK XUMHYECKOU
nH(}OpMaIUKU B pa3IMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4Has JIUTepaTypa, CPpeACcTBa
MaccoBoil mHpopmanu, UHTEpHET U JIpyrue), KPUTUUECKH aHAIU3UPOBATH XUMUUYECKYIO



uH(pOpMalIo, TepepadaThIBaTh €€ U UCII0JIb30BATh B COOTBETCTBUH C IIOCTABICHHON yueOHOM
3aayen.



3. TemaTuueckoe INIAHUPOBAHME C YKA3aHUEC KOJIUYECTBA YaC0B, OTBOAUMbIX HA OCBOCHHE KaKJI0i TeMBbI.
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Tema 1. 13 [IpenMeTr opraHu4ecKor XUMHH. 1 XapakTepu3yroT: 1,2,8
Ocnosnbie OpraHA9ecKue BeIeCTBa BaOKHEUIIIUE KIJIACCHI HEOPTraHMYECKUX BEIIECTB,
TeopeTHiecKue ATOMHO-MOJIEKYJIIPHOE y4eHHUe, BEIIECTBA
TOJIOAKEHUS MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS,
OpraHu4vecKoi
XHMHK O00yCJIOBJIEHHOCTh ~ CBOMCTB  BEHIECTB  UX
CTpOEHUEM
VYraepoHbIi CKeJeT MOJIEKYJT 1 Jlaror ompenenennss TOHATHH «opranuveckue | 1,5,8

OpPraHUYECKUX BEILECTB.
OYHKIMOHAIBHBIE TPYTIIIBI

COCIUHCHU, «OpraHn4dcckas XUMUS,
«BAJICHTHOCTDB).

OnpenenstorT OpraHUYecKue COECIUHEHUS IO
dbopmynam.

CpaBHUBAIOT  TpeAMET  OpPraHUYEeCKO
HEOPraHUYE€CKOW XUMUHU.

YCcTaHaBIMBAIOT  B3aUMOCBSI3M  OPraHUYECKOU
XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ pOJib B
JKU3HU 00IIIeCTBa.




Teopust cTpoeHnss OpraHMYECKUX
coenuHenuii A. M. bytieposa

JlaroT orpeneneHuss MOHATUH «JIBOWHBIE CBA3N,
«TPOVHBIE CBSI3N», KKPATHBIE CBS3W.

CpaBHMBAIOT: a) AlUKINYECKHE M IUKINYECKUE
coeMHEHUs, 0) HACHIIIEHHBIC W HECHACHIIICHHBIC
COCIMHCHUS

Pemenue 3a1a4 u ynpaxHeHUM 110 TEME

PaccmaTtpuBaroT HekoTOpble (YHKIIMOHAJIbHBIC

«Teopust CTpOCHUST OPTAHUYECKUX rpynnbl W COOTBETCTBYIOIIME UM  KJIACCHI
coenquHeHui A. M. bytiepoBa» COE€IMHEHUM.
1.2
CpaBHMBAIOT MOHO(YHKITHOHAIBHEIE, 7 ’
oM yHKIIMOHAIBHBIC u
reTepoyHKIIMOHAIBHBIC COSTUHECHMS
CBs13u, oOpazyeMble aTOMaMH yTiepo/ia ®opMyJIMPYIOT OCHOBHBIC TMOJIOKEHUS TEOpuH | 5,8

U BOJOpPOAA, KUCIIOpOJa 1 a30Ta

XUMHAYECKOTO CTPOCHHUS OpPTraHUYECKUX
COEIMHEHN U WIUTIOCTPUPYIOT UX ITPUMEPAMH.

Paznuyaror: a) MOJIGKYJISIpHBIE U CTPYKTYpPHBIC
dbopmyIibl; 6) MOJIEKYJIBI BEHIECTB C JIMHEHHON U
PAa3BETBIEHHON YIIIEPOAHOMN LIETBIO.

CocTaBIsIIOT CTPYKTYpHBIE (OPMYJIIbI HEKOTOPBIX

Csi3u, 00pazyeMble aTOMaMH T'aJIOTeHOB.

OO0t 0630p XUMHYECKUX CBSI3CH B
MOJIEKYJIaX OPTaHHYCCKUX COCIMHCHHM

JlatoT ormpeneneHnuss MOHATUH «JIBOWHBIE CBA3W,
«TPOMHBIC CBS3N», KKPATHBIC CBSI3UY.

CpaBHUBAIOT: a) AlMKINYECKUE W IUKINYCCKHE
coeMHEeHUs; 0) HACHIIEHHBIC W HEHACHIIICHHBIC
COCIMHEHUS

[IpakTuueckas padota 1
«KoHcTpynpoBaHHe MIapOCTEPKHEBBIX
MO/JIEIe MOJIEKYJ OPraHUIeCKIX
COECIMHEHU»




Pemenue 3amau no reme «OCHOBHBIC

Pemator 3amaun u ynpaxHeHus mno treme « Teopus

TEOPETHUYECKUE TTOTOKEHUS CTPOEHUS OPTraHUYECKUX COEUHECHUM
OPTraHUYECKON XUMHUM A.M.bytiepoBa»

[TonsiTHe 0 MEXaHU3ME PEAKIIUU

['oMonuTHYECKNIA U TETEPOIMTUYECKUI 3anuChIBAIOT  3JIEKTPOHHYIO UM AJIEKTPOHHO-
CrocoObl pa3pbiBa CBA3U rpadguueckyro  ¢GopMysy aroMa  KHCIOPOJa.

XapakTepusyloT CBs3M, oOpazyeMble aToMaMu
yIJIepoJia ¥ KUCIOpoa.

CpaBHUBAIOT CBSI3M YIIIEPOI—YIJIEPOJI, JBOUHYIO
cBs3b C=0 u ogunapuyio C-O

Hyxneodunsl u a5ekTpodusisl
OnexkTpoHHbIE 3D PEKTHI

3anuCchIBalOT  AJIEKTPOHHYIO U 3JIEKTPOHHO-
rpaduyecKyro bopmyiy aToMma azora.
XapakTepusyloT CBs3d, oOpa3yemble aTOMaMu
yTIepoaa 1 azoTa.

PaccmaTtpuBaror  aszorcoaepxkaue
amuHorpynmy -NH; u autporpymmy -NO,

TPYMIBL:

5,8

Knaccudukanum peakiuii B
OpPraHUYECKON XUMUHU

3anuChIBalOT  AJNIEKTPOHHYIO U 3JIEKTPOHHO-
rpadguueckyro  ¢GopMyay aroMa  KHCIOPOJa.
XapakTepusyloT CBs3H, oOpazyeMble aToMaMu
yTJIepoJia ¥ KUCIOpoa.

CpaBHUBAIOT CBA3U Yriaepoa—yTIIepOa, JBOMHYIO
cBs3b C=0 u ogunapuyio C-O

[TpakTuyeckas padora 2 «OnpeneneHue KoHCTpyHpy1oT mapocTepKkHEBbIE MOICIIH 5,7,8
BOJIOPO/Ia, YTIepoaa U XJopa B MOJICKYJI OpTaHUYCCKUX BEIICCTB
OpPTaHUYECKUX COCTUHEHUSIX

Tema 2 34 CtpoeHue ajikaHOB 1,2,5

YTI1€BOI0POaBI




dusnueckre 1 XUMHUYECKUE CBOUCTBA
ankaHoB MHauBHuyanpHbIE CBOKCTBA
METaHa

I[aIOT OIpCACICHHUA MOHSITUI KIIPEACIILHBIC
YIIICBOAOPOAbI, «aJIKaHBD», «TrOMOJIOTMYECKUI
pAID», KTOMOJIOI'N», «KPadUKAJIbD).

OmnpenenstoT NPUHAJIEKHOCTh BEIIECTB K Kaccy
AJKAaHOB MO MOJEKYJSIPHOM H CTPYKTYPHOHU
dopmynie. Pa3nuyaroT TOMOJIIOTM U H30MEPHI.
CocTaBngiOT CTPYKTypHbIE (DOpPMYJIBI H30MEPOB
YKa3aHHOTO COCTaBa.

HaspiBaroT anikanbl no HomeHkinarype MIOITAK.
XapakTepusyroT 0COOCHHOCTH CTPOEHHUS aJTKaHOB

HOHY‘I@HHG U IIPUMCHCHUC aJIKAHOB

XapakrepusywoT: 1) ¢Qusuyeckue CcBOMCTBa
QJIKAHOB; 2) OCOOCHHOCTH CTPOCHHMS aJIKAHOB; 3)
XUMUYECKHE  CBOMCTBA  allkaHOB  (peakiuu
3aMEIICHHsI, TaJOTCHUPOBAHUE, IETHIAPUPOBAHUE
TOpeHHe, MUPOJIN3, KPEKUHT, u3oMmepusaius); 4)
MEXaHU3M CcBOOOTHOPAINKAIIEHOTO
raJIOTCHUPOBAHUS AJTKAHOB.

JlaroT xapakTepuUCTUKy MEXaHW3Ma PaguKaaIbHOIO
3aMENIEHUs.

CocTaBidoT YpaBHECHUSA peaKiuu,
XapaKTEPU3YIOMMUX  HU3YYCHHBIE  XUMHYECKHE
CBOMCTBA aJIKAHOB

Perenune 3amay mo teMe «AJIKaHBD)

XapakTepu3yrT HUHAUBUAYAIBHBIE  CBOMCTBA
MetraHa. CoOCTaBISIIOT YpPaBHEHUSI  PEaKIUi,
XapaKTEPU3YIOIIUX  HU3YYECHHBIE  XMUMHUYECKHE
CBOMCTBA METaHa

CtpoeHue ajiKeHOB

BBIBAIOT alKkeHbl 10 HoMeHkiatype WIOITAK.

dusnyeckrue 1 XUMHYECKHNE CBOMCTBA
AJIKEHOB

XapakTepu3yrT 0OCOOCHHOCTH CTPOCHUS aJIKCHOB.
OO000WIafOT 3HAHMA MW JEJal0T BBIBOABI O




HonyquHe H IIPUMCHCHHEC aJIKCHOB

3aKOHOMECPHOCTIX CTPOCHHUA )41 XapakKTepe

Pemenue 3a1a4 u ynpaxHeHUM 110 TEMaM
«AJIKaHBD U «AJIKEHBD)

VU3MEHEHHUS buznyeckux CBONCTB B
TOMOJIOTMYECKOM Py AJIKEHOB

HonyquI/Ie H IIPUMCHCHHC AJIKCHOB

XapaktepusyroT: 1) dhu3ndeckue CBOMCTBa

Pemenue 3amau u ynpaxHeHUH 10 TeMam
«AJKaHB» U «AJKEHBD»

aJIKEHOB; 2) OCOOCHHOCTH CTPOEHHUS AJIKEHOB;
3)XuMHUYECKHE CBOMCTBA aJIKEHOB (peakuuu

[Ipaktuueckas padota 3 «Ilomyuenue
ATUIICHA»

MMPHUCOCANHCHUS, TaJIOTCHUPOBAHUC,
rmaporaJaorcHUpOBaHUC,
ACTUAPOTraJIOrCHUPOBAHUC, HOJ'II/IMepI/I?;aHH}I);

[IpoBOJAT XMMUYECKHE IKCIIEPUMEHTHI 110
MOJIYYSHHIO ATHJIEHA ¢ COOJII0ICHUEM MPABUIT
TEXHUKU 0€30TMaCHOCTH MpU pabdboTe ¢
71a60paTOPHBIM 000PYIOBaHUEM U
HarpeBaTeJIbHBIMU MTPUOOPaMU, a TAKXKe

CrpoeHue 1 Pu3NUECKUE U XUMHUECKHE
CBOICTBA aJIKaIMECHOB

CpaBHI/IBaIOT IMOHATHA «HU30JIUPOBAHHBLIC OTWCHBID»,
((COHpSDKéHHBI@ JUCHBI», (KKYMYJIHUPOBAHHBIC

[Tonydenne u npUMEHEHNE AJIKAJUEHOB.
HarypanbpHbIil 1 CHHTETHYECKUE KaydyKH

JTACHBD. [IpuBoasT MIPUMEPBI bopmyn
aJKAJUEHOB U Jal0T UM HAa3BaHUA.

Pemenue 3amay « AIKagueHb»

JlaroT XapakTepucTuky (U3MYECKUM CBOMCTBaM
AJIKaJJMEHOB

XapakTepu3yroT XAUMUYECKHUE CBOMCTBA
CONPSDKEHHBIX AJIKAAUECHOB.
OTMedaroT O0COOEHHOCTH HMX  XHUMHYECKOTO

noBeneHus. OOBSICHSIIOT MEXaHHM3MBl PEaKIIUH
MPUCOETUHEHUS U TOJTUMEPHU3ALINU

YcraHaBiIuBaOT 3aBUCUMOCTD CBOMCTB
aJKaJMEHOB U UX TPUMEHEHHS.
Vvnnoeas paboma. CpaBHUBAIOT CBOMCTBa

1,2,7,8




HaTypaJIbHOI'O U CHHTECTUYCCKHUX Kay1YYKOB.

CrpoeHue ankuHOB. PU3NUECKUE
CBOWCTBA AJIKHHOB

XUMHYECKHE CBOMCTBA AJIKUHOB

DOopMyIUPYIOT BBIBOJBI O 3aKOHOMEPHOCTSIX

HOJIY‘IE?HI/IG N IIPUMCHCHUC aJIKWHOB

CTPOCHHUA MOJICKYJIbI alICTUJICHA U XapaKTCPC

O06o0maroimit ypok mo Teme
«YTJIeBOIOPOIBDY

VICHCHM A (I)I/IBI/ILIGCKI/IX CBOMCTB B TOMOJOTHYECKOM
paAny aJdKHHOB. PaznuuaroT noHsTHS «KHU30MCP» U

KontponbHas pabota 1 mo teme
«AUMKINYECKUE YTIIEBOIOPOIB»

«TOMOJIOT». 3amuchiBatOT (OPMYJIBI U30MEPOB U
TOMOJIOTOB aJIKUHOB u Ha3bIBaIOT ux
[IpOorHO3HUpPYIOT XUMHUYECKUE CBOMCTBA AJIIKWUHOB
Ha OCHOBE OCOOEHHOCTEM HWX  CTPOCHUS,
MOATBEPXKAasi TUIIOTE3bl XapaKTEPUCTUKOU OOIITUX
u 0COOEHHBIX CBOMCTB BayKHEHUIIINX
MPEACTAaBUTENICH AJIKWHOB COOTBETCTBYIOIIMMHU
YPaBHEHUSIMH PEAKLUN.

cctaBisitoT  koddduimentet B OBP  okucnenus
QJKUHOB TIEPMAHTaHATOM Kajusi B Pa3IUYHBIX
YCJIOBUSAX C TOMOIIBI METOAa 3JICKTPOHHOTO
OasaHca.

Ctpoenue nukioankanoB duznyeckue u
XUMHUYECKUE CBOMCTBA ITUKJIOAIKAHOB.

PMYJIMPYIOT ~ BBIBOABI O  3aKOHOMEPHOCTSX
CTPOCHHUSA MOJICKYJl I[MKJIOaJKaHOB. Paznuuaror

[Tonyyenue n MeIUKO-OMOIOTHIECKOE
3HAYCHHE [TUKJIOAJTKAaHOB

TIOHSTHS KM30MEP» U «KTOMOJIOT», «MEXKKIACCOBBIN
U30Mepy». 3aluChIBAlOT (POPMYJIBI H30MEpPOB H
TOMOJIOTOB ITMKJIOAJKAaHOB M HA3BIBAIOT HX
[IporHo3upyoT (Qusnueckue U XUMHUYECKUE
CBOMCTBAa

5,6

5,8

Ctpoenue OeH30I1a 1 €ro TOMOJIOTOB

XapakTepusyroT (pU3nuecKue CBOICTBA APEHOB.

dusnyeckrue 1 XUMHYECKHNE CBOMCTBA
OeH3osa

PaccMmarpuBaroT XUMHYECKHE CBOMCTBA ApEHOB:
1) MexaHu3MBbI NEKTPOOUILHOTO 3aMEIlEHUS Ha

5,7,8




Hpyrue apoMaTu4ecKue COeTMHEHUS
ITonydenue u npuMEHEHNE APEHOB

['eHeTHYECKas CBSA3b MEXKTY
YTIEBOJOPOIAMH

Pemenue 3agau mo reme
«ApOMATHYECKHUE YTIIEBOAOPOIBI»

KonTtpoJsbhas padora 2 1o Teme
«luknnyeckue yriaeBoaopo b

pUMepe rajJoreHupOBaHus, HUTPOBAHUS,
ANMKUIMPOBaHUS O€H307a; 2) peaKiuu
MIPUCOETIMHEHUS O€H30J1a U MX yCIIOBHS.
3anuchIBalOT COOTBETCTBYIONIUE YPABHEHUS
peaKuuit

IIpOrHO3UPYIOT XMMUYECKUE CBOMCTBA TOMOJIOTOB
OEH30J1a HA OCHOBE MX CTPOEHUS U 3HAHUS
CBONCTB

oensouna. JlatoT cpaBHUTENBHYIO XapaKTEPUCTUKY
6en3oua u Tosyosia. CpaBHUBAIOT: 1) OpUEHTAHTHI
MIEPBOTO pojia 1 OPUEHTAHTHI BTOPOTO POja; 2)
OTpHUIIATEIbHBIN U

MTOJIOKUTEIIbHBIA Me30MepHBIE A((DEKTHI.
3anuchIBalOT ypaBHEHUS peakiuid. PaccTaBistoT
ko3 dunnentsl B OBP ¢ momoripio MeToa
AJIEKTPOHHOTO 0ajaHca, MOKa3bIBas

OKHCJIEHME TOMOJIOTOB OE€H30J1a.

[IprpoaHsIii ra3 U Ipyrue rOprOYne rasbl
Hedts u eé nepepaborka

TBEpIOE TOILIUBO

[Ipupo1HBIE HCTOYHUKH YTIIEBOAOPOJIOB

["amoren3amen€éHHbIEC YTIIEBOIOPOIbI
cTpoeHHe U GU3NYECKUE CBONCTBA.
XUMHAYECKUE CBOMCTBA TAJIOTEHAJIKAHOB

[IpumeHeHnune rajioreH3aMenEHHbIX
YIJIEBOJOPOIOB

Pemenue 3agau mo reme
«YTIeBOAOPOABD)

XapakTepus3yrT COCTaB MPUPOAHOTO Ta3a,
IpaBuJia TPAMOTHOTO MOBEICHUS ¥ 0€30I1aCHOTO
oOparieHus ¢ ra3oM B ObITY U Ha TIPOU3BOJICTBE

XapakTepusyloT COCTaB U CBOMCTBA HEDTH.

Jenarot coobuieHust 00 UCTOpUU NIepepaboTKu
HeTH.

[IpuBoAST MOATANIHYIO CXeMY TepepadoTKu
Hedtu. CpaBHUBAIOT OCHOBHBIC (Ppakiinu HEDTH.

JlatoT CpaBHUTENBHYIO XapaKTEPUCTUKY
TEPMUYECKOMY U KATATUTUYECKOMY KPEKUHTY.

2,7,8




KonTtpoJsbnas padora 3 1o Teme

OOBSACHSIOT PUHLIUI PaOOTHI OEH3UHOBOTO

«YTneBoaopoib» JIBUTATENS
Tema 3. 26 OO01ast XxapakTepUCTUKA CIIUPTOB. 1 [IpOrHO3UPYIOT XUMUYECKUE CBOMCTBA CIIUPTOB 1,2,
Kucaoponocone du3nYECKUEe CBOMCTBA CIIUPTOB Ha OCHOBE OCOOCHHOCTEH UX CTPOCHHUS. 6,7,8
prKatime XHUMHUYECKUE CBOMCTBA CIIUPTOB 1 [TonTBepxnaroT ob1Me 1 0OCOOEHHBIE CBOMCTBA
OpraHmieckue CHOUPTOB U UX TOMOJIOTOB COOTBETCTBYIOLIUMU
COEMHEHHSI [Tonydenune u IpUMEHEHUE CIUPTOB 1 .
YPaBHEHUSIMU PEAKIUN.
MHOroaTOMHBIE CIUPTHI 1
CpaBHUBAIOT MTOHATHUS:
Pemenue 3anay no teme «CriupTe» 1
1)  «BHYTpUMOJICKYJISIPHAS ACTHAPATALIUIY U
«MEXKMOJIEKYISIpHAs JETUAPATALIUS»;
2)  «npocThbie 3QUPBI» U «CIOKHBIC FDUPBI».
PaccTaBisttoT K03(pPUIMEHTHI B peakusix
OKHCJIEHUS IIEPBUYHBIX U BTOPUYHBIX CIIMPTOB C
MOMOILIBIO METO/IA AJIEKTPOHHOTO OaJlaHca.
[IpoBoasT, HAOMIOJAIOT U OMKUCHIBAIOT
XUMUYECKUN HKCIIEPUMEHT
O6mas xapakrepucTika (heHoI0B. 1 [Tporao3upyroT xuMuieckue cporictsa ¢penona Ha | 1,2,7,8
duznyeckre cBocTBa (PEHOIOB OCHOBE OCOOEHHOCTEN CTPOEHHUS €ro MOJIEKYJIbI U
XHMUUCCKHE CBONICTBA ()CHOOB 1 B3aMMHOTO BJIMSIHUS aTOMOB B HEM.
IToarBepKaarOT 3TU MPOTHO3bI
Homy4ueHne u npuMeHeHHe PEHOIIOB 1 COOTBETCTBYIOLIMMH YPaBHEHUSIMU PEAKIIUH.
Pemenne 3aaa4q 110 TEME «DeHOJIBDY 1 XapaKTepI/ISYI'OT peakuuu BHCKTpO(l)I/IHBHOFO
3aMeleHs B 0eH301bHOM Kouiblie. CpaBHUBAIOT
opomupoBanue O6enzona u ¢penona. [IpoBoasr,
HAOJIIOJAI0T U OMUCHIBAIOT XUMUYECKHI
HKCIIEPUMEHT
OO6mas xapaktepuctuka u pusnueckue | 1

CBOMCTBA aJIbJETUJI0B U KETOHOB




XUMHUYECKHNE CBOMCTBA aIbJIETUI0B U
KETOHOB

HonyquI/Ie " IIPUMCHCHHC aJIbJACTUI0B U
KETOHOB

Pemenue 3aaa4 I10 TEMC ((AJ'H)I[GFI/II[BI u
KCTOHBID»

[Ipaktuueckas padora 4 «CoupThl.
Denomnpl. Ansaeruasl. KeToHBD)

KontposnbHas paborta 4 o Teme
«Crnuptel. @eHONBI. AJTBIETUBI.
Keronem

[IporHo3upu3yI0T XUMUYECKHE CBOMCTBA
aJIbJIETUJIOB U KETOHOB Ha OCHOBE OCOOEHHOCTEH
170'¢

cTpoeHus. [loaTBepKAAIOT 3T MPOTHO3BI
COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKIIUM.

VYKa3pIBalOT TN XUMUYECKON PEAKIIUH.

XapakTepu3yloT peaklnio HyKJIeo(pUIbHOIO
IPUCOEANHEHUS K KApOOHUIIBHBIM COETUHEHUSIM.

XapaKTepI/I?)YI-OT PCAKIUIO ITOJIMKOHICHCAIIUH.
XapaKTepI/I?)YI-OT PCAKOUIO ITOJIMMCPU3allN.

HpOBOIIHT, Ha6JIIOI[aIOT H OIIMCBIBAIOT
XUMHYECKUMN OKCIICPUMCHT.

Pacnio3naror AJIBACTHUABI 1 KCTOHBI OIIBITHBIM
HYTéM, HCII0JIB3YA KAYCCTBCHHBIC PCAKITNHN

OO0m1as xapakTepucTuKa KapOOHOBBIX
KHUCIIOT. PazHooOpasue u pusnyeckue
CBOMCTBa KapOOHOBBIX KUCIIOT

XHWMHUYECKHE CBOMCTBA MPEIEITBbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oc00EeHHOCTH XUMHUYECKUX CBOMCTB
IPEICIbHBIX IBYXOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EHHOCTH XUMHYECKHUX CBOMCTB
HETPEIeTbHBIX OJTHOOCHOBHBIX U
apOMaTHYECKUX KapOOHOBBIX KHUCIIOT

[Tonyyenue KapOOHOBBIX KUCIIOT.
Menuko-61oa0rnyecKoe 3HayeHue u
NpUMEHEHUE KapOOHOBBIX KUCIIOT

VY cTaHaBIMBaIOT 3aBUCUMOCTD (PU3UYECKUX
CBOMCTB KapOOHOBBIX KUCJIOT OT CTPOCHUS UX
MOJIEKYI.

O000IaroT 3HAHUS U IEJIAI0OT BBIBOIBI O

3aKOHOMEPHOCTSAX CTPOCHUS U XapaKTepe
U3MEHEHUS (PU3UUYECKUX CBOWCTB B
TOMOJIOTHYECKOM PsiTy KapOOHOBBIX KUCIIOT.

Ha ocHOBe MEXNIpeIMETHBIX CBS3EH ¢ OMOIOTHEH
PACKpBIBAIOT OMOJOTUYECKYIO POJIb HEKOTOPHIX

KapOOHOBBIX KUCIOTXAPAKTEPU3YIOT XUMUYECKHE
CBOMCTBA IIIaBEIIEBOU

KHCJIOTEI. 3alIUCHIBAIOT COOTBCTCTBYIOIHC

YPaBHEHHUsI pEaKIUH.

57,8




Tema 4.
A30TO0COIEpIKA
mue
opraHuyveckKue
COeIMHEeHMSI.
I'erepodpynkuu
OHAJIbHbIE
coeIMHeHusl

Pemenue 3amau no teme «KapOoHOBBIE
KHACJIOTBD»

QOYyHKIMOHAIBHBIE TPOU3BOIHBIE
KapOOHOBBIX KUCJIOT

Cnoxubie 3¢upsl

[TpakTudeckas padora 5 «IlonydyeHue u
CBOMCTBA YKCYCHOM KUCIJIOTBD)

Pemenue 3aaa4 110 TCMC
«KchopozlocozxepxcamHe OpraHU4CCKHUC
COCOIMHCHUA»

KontposnbHas pabdorta 5 o Teme
«Kucnoponoconepkaiiye opraHuuecKue
COCTTUHECHHSI

OTtMeuaroT 0COOCHHOCTH XMMHUYECKUX CBONCTB

MIPEAEITbHBIX IBYXOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[IpoBOAAT M ONUCHIBAIOT XUMUYECKUN

AKCIIEPUMEHT

14

AMUHBL: anu(paTUIECKUE U
apOMaTHYECKUE

57,8

dusnyeckre 1 XUMHYECKUE CBOUCTBA
aMHUHOB

XUMHUYECKUE CBOMCTBA aMHUHOB

[Tonyuenne amuHoB. [IpumeHenue n
MEIUKOONOJIOTHYECKOE 3HAUECHUE

Pemenue 3aaa4 I10 TEMC «AMUMHBI»

XapakTepusylT CTpOSHUE, KiIacCUPUKAIIHIO,
M30MEPHIO U HOMEHKJIaTypy aMHUHOB.

CpaBHHBAIOT NEPBUYHBIE AMUHBI, BTOPUYHBIE
aMUHBI U TPETUYHBIE aMUHBI. Monenupyror
CTPOECHHUE MOJIEKYJI AMUHOB XapaKTEPU3YIOT
MEKMOJIEKYJIIPHBIE BOJOPOIHBIE CBA3U.
CpaBHUBAIOT TEMIIEPATYPBI KUIICHUS IEPBUYHBIX
aMUHOB U CIIUPTOB.

CpaBHUBAIOT TEMIIEPATYPBI KUTICHHUS] H30MEPOB
aMrHOB CpaBHMBAIOT CBOMCTBA AMMHAKa,
METWJIAMHUHA, TUMETUIIAMAHA U TPUMETUIIAMUHA
Ha OCHOBE MPEACTABIECHUHN 00 3JIEKTPOHHOM
CTPOEHHUU UX MOJIEKYJI U B3AUMHOM BJIUSIHUU
aTOMOB B MoJieKyJse. CpaBHMBAIOT CBOWCTBA




apoOMaTHYECKUX aMUHOB HAa OCHOBE
npeICTaBICHUI 00 ANMEKTPOHHOM CTPOEHHUH UX
MOJIEKYJI ¥ B3aUMHOM BJIMSITHUM aTOMOB B
MOJIEKYJIE.

['eTeponuknnyecKkre COeTMHEHUS

Crtpoenue, puanyecKue U XUMUYECKHE
CBOMCTBa MUPUANHA U IUPPOJIA

FCTepOHI/IKJII/IIIeCKI/Ie COCOIMHCHUA C
ABYM: U Ooneer cTCpoaTOMaMu

AMUHOCTIUPTHI [ MAPOKCUKETOHBI U
TUJIPOKCUATIBICT U IBI

AMUHOKHUCIIOTBI

DeHOJIOKUCTIOTHI

I'MapOKCUKHUCIOTHI U OKCOKUCIIOTHI.
Onrtuueckas nzomepus. [Ipumenenune
reTepoyHKIIMOHATBHBIX COCTMHEHUM

Pemnienue 3amau mo reme
«A3oTOCOIepKAIIME OPTAHUYECKHUE
coeauHenus. ['erepodyHKIIMOHATBHBIC
COCITMHEHUS

PaccmarpuBaroT cTpoeHuE KUCIOPOACOAEPKAIINX
TeTePOIMKINIECKUX COeIMHeHNH: PypaHa,
nupaHa, Terparuapodypasa, TeTparuapornupasa

XapakTepusyloT 3JIEKTPOHHOE CTPOCHUE
a30TCOoJIepKAIINX TE€TEPOIUKIIOB.

KonTponbnas pabota 6 mo Teme
«A30TOCOIEpKAIINE OPTAHUYECKHUE
coenuHenus. I'eTepodyHKIIMOHAIbHbBIE
COCTUHECHHMSI

Tema 5. Xumus
MPUPOIHBIX
coeIUHEeHUuM

15

OO6mmas xapaKTepHUCTHKA KUPOB
dusnyeckre 1 XUMHUYECKUE CBOUCTBA
KUPOB

[IprumeHnenue Kupos

XapakTepu3yrT 0COOCHHOCTH CBOMCTB KUPOB HA
OCHOBE CTPOCHUS UX MOJIeKYyJ1. CpaBHUBAIOT
TTOHSITHUS «JIUMHUIbI OMBUISIEMBIE» U «JTUITHJIbI
HeOMbUIAeMbIe». OOBICHSIOT U PUBOJISAT

2,5,1,8




Pemenue 3amau no reme (()KI/IpBI»

dochonmunuasl KIETOYHBIX MEMOpaH
CrtpoeHue KIeTOYHOH MEMOpaHBbI

OO0m1as xapakTepucTUKa yTieBOIOB.
Crepeorzomepusi MOHOCAXapHa0B
OO6pazoBaHue MUKIUYECKUX POpM
MOHOCaXapHI0B

IPUMEpPBI Ha IOHATHE «KUCIIOTHBINA COCTaB
AKHUPOBY.

Ha ocHOBe MeXTIpeIMETHBIX CBSI3€Hl ¢ OMOIoTHEN
PaCKpbIBAIOT OMOJIOTUYECKYIO POJIb KUPOB

Knaccupuiupyiot sKUpsI 10 KX COCTaBY H
IIPOUCXO)KAeHNI0. Ha ocHOBE 3TOTO
NAI0TXapaKTEPUCTUKY (PU3MUECKUX CBOWCTB
KUPOB. PaccMaTpuBaroT CTpoeHNe MOJIEKYJI
JUMIONPOTENHOB U OTMEUAIOT UX KIIMHUKO-
JMAarHOCTUYECKOE 3HAUCHUE.

XHUMHYECKHE CBOMCTBA MOHOCAaxXapnuaoB

IIpeBpallienys TIIF0KO3bI B OpraHu3Me.
[IprmeHenne TrOKO3bI

OO01as xapakTepucTUKa JUCaXapUI0B.
OO01as XxapakTepuCcTHUKA MTOJINCAXapUIOB.
Kpaxman. Lemronosa

[IpakTtuueckas pabota 5 «YTiaeBOab»

OO6mmas xapaKTepuCTUKAa aMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT
[Tonydyenue u MpUMEHEHHE AMUHOKHCIIOT

OnuceIBalOT CTPOEHUE MOJIEKYJIbI TIIFOKO3bI KakK
BEII[ECTBA C JJBOMCTBEHHOUN (yHKIIUEH
(ayIpIETHIOCTIMPTA).

[IpOTHO3UPYIOT XMMUYECKUE CBOMCTBA TIIFOKO3bI
Y TTOATBEPKAAIOT UX COOTBETCTBYOIUMU
YPAaBHEHUSIMH PEAKLMI. DKCIIEPUMEHTAIBHO
UAEHTU(ULHPYIOT paCTBOPHI IITFOKO3bI, CaXapO3bl,
KpaxMaJia ! LeJUTr0JI03bl. ONpenensoT HaTudus
KpaxMaJia B IPOIYKTaX MATAHUS

Crpykrypa 6enkoB. du3znyeckue u
XUMHYECKHE CBOMCTBA OenkoB. OO0mas
XapaKTEPHUCTHKA U TIPUMCHEHHE OCITKOB

[IpakTuueckas pabota 6
«AMWHOKHUCIIOTHI U OCIIKMY

OO6mr1ast xapaKTepUCTHKA HyKJIEHHOBBIX
Kkuca0T CTpOCHUE HYKIIEO3UIOB,
HYKJIEOTUJIOB U MOJIUHYKIECOTUIOB.
[IpuMeHeHne HyKJIEMHOBBIX KUCIOT

[TpoBOIAT XUMUYECKHE IKCTICPUMEHTHI C
COOJTIOICHHEM TIPABHIII TEXHUKH 0€301aCHOCTH
npu pabote ¢ 1a00paTopHLIM 000PYyA0BaHUEM U
HarpeBaTeIbHBIMU TTPUOOPaMHU, a TAKKE
XUMUYCCKUMHU PEaKTHBAMHU. DKOHOMHO U
HKOJIOTUYECKH TPAMOTHO 00paIaroTCs C
XUMHUYECKUMHU PCAKTUBAMH.

Hab6nrogaroT caMoCTOSITETbHO TPOBOIUMBIE
OTIBITHI, 3aIMCHIBAKOT COOTBETCTBYIOIINE




ypaBHEHUs peakunil. DUKCUPYIOT PE3YJIbTATHI

HaOmoIeHU 1 POPMYITHPYIOT BBIBOIBI HA X
OCHOBE

HToroBast KOHTpoJIbHAS paboTa

AHanM3 KOHTPOJIbHOW PabOTHI.
Nrorosslii ypok

PACCMOTPEHO

METOAHYCCKHM
obbeaAMHCHHEM YuHTCACH
XHMHH, OHONOrHHM H
reorpagum

M A Maxcumona
[poroxoa Nel or 29.08.2023:

COI'JTACOBAHO

3amecTuTeNb AMPEKTOpa 110

YBP 4

. o
{

A JL. Manaxona
[Iporokon Nelor 29.08.2023
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