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1.Conep:xxanue Kypca

10 xnace
TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[IpenmeT 1 3HaY€HHE OPraHUYECKON XUMUH, MPEJCTaBICHUE O MHOTO00pa3uu
OPTaHUYECKUX COCITMHECHUN.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIepoaa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHbie BO3MOKHOCTH aToMa yriiepojia. XUMHUYECKas CBSA3b B OPraHUUECKHUX
coelMHEeHUAX. Tunbl rHOpUAN3ALMYA aTOMHBIX OpOuTaneil yriepoaa. MexaHU3Mbl
00pa3oBaHus KOBAJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN). THIIBI
NepEKPhIBAHMS aTOMHBIX OpOUTANIel, G- U m-cBsizu. OnuHapHas, ABOMHAS U TPOiTHAs
cBs3b. CriocoObl pa3pbiBa CBA3€H B MOJIEKYJIax OpraHndeckux Bemiects. [loHsTue o
CBOOOJIHOM pajJiuKaie, Hykjieouie u JIeKTpoduIe.

Teopus ctpoenus: opranndeckux coequnennit A.M. bytiepoBa u coBpeMeHHbIe
NPEJICTABIICHUSI O CTPYKTYpE MOJIEKYJI. 3HAUEHHE TEOPUH CTPOCHHS OPraHMYEeCKUX
coeuHeHUN. MoJeKysipHbIe U CTPYKTYpHBIE (hopMyibl. CTpyKTypHBIE (HOPMYIIBI
pa3TUYHBIX BUOB: pa3BEPHYTas, COKpaniéHHas, ckeneTHas. M3omepus. Buas
U30MEPHUH: CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHbIE AP (HEKTHI B MOJEKYJIaxX
OpraHUYECKUX COCTUHEHU N (MHAYKTUBHBIM U ME30MEPHBIN 3 (PHEKTHI).

[IpencraBnenue o kinaccupuKaMy Oprannueckux Bemects. [lonstue o
dbyHkimoHanbHOU rpymie. ['omonorus. 'omonorunueckue psaasl. CuctemaTuueckas
HOMeHKIatypa oprannueckux coennHeHuil (IUPAC) u TpuBrnanbHble Ha3BaHUS
OTZIEJIbHBIX TIPEJACTAaBUTEIIEH.

OcobeHHOCTH U KIaccu(PUKAIKSA OpraHUYEeCKUX PEaAKITHH.
OKHUCIUTEIBHOBOCCTAHOBUTENIBHBIE PEAKIIUHA B OPraHUYECKOU XUMHUH.

JKCNepUMEHTAJbHbIE METObI M3Y4YeHNs BelleCTB M UX NMpeBpalleHuil

O3zHakomIleHHEe ¢ 00pa3iiaMy OPraHMYECKUX BEIIECTB U MaTEpHalaMUi Ha UX OCHOBE,
OMBITHI IO IPEBPAIIECHUIO OPTAHUYECKUX BEIIECTB IIPU HArpeBaHUH (ILJIABJICHHUE,
0oOyTTIMBaHKE U TOPEHNE), KOHCTPYUPOBAHHUE MOJIETICH MOJIEKYJ OPTraHNIEeCKUX
BEILIECTB.

Yriaesoaopoasl

Anxansl. ['omonornyeckuii psiji akaHoB, o011as GopMmysa, HOMEHKIIATypa U
n30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKAHOB, Sp3 -
ruOpuan3anns aTOMHBIX OpOuTaneit yriepoaa, 6-cBsi3b. Kondpopmepsl. duznueckue
CBOWCTBA AJIKAHOB.

XHUMHUYECKHE CBOMCTBA alIKaHOB: PEaKIIMU 3aMEICHUsI, U30MEPU3ALINH,
JNEruAPUPOBAHMS, IUKIIU3ALMU, TUPOJIN3a, KpeKUHra, ropenus. [Ipencrasinenue o
MEXaHU3ME PEaKINi paJuKaIbHOIO 3aMEICHHUS.

Haxoxnenue B mpupojie. CriocoObl MOy4eHUs U MPUMEHEHHUE AJIKaHOB.

Huxnoankansl. O6mmas ¢popmyna, HOMEHKIATypa 1 uzomepus. OcoOeHHOCTH
CTPOCHHS U XMMUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIAH, IUKIO0YTaH) U OOBIYHBIX



(UMKJIOMEHTaH, HUKIOTeKCaH) UKI0aNKaHOB. CIOCOOBI MOTYYEHUS! U IPUMEHEHHE
LAKJIOAJIKAHOB.

Ankensl. ['omonorudeckuii psiji amkeHoB, o01as popmysa, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, SP2 -THOpUIU3aLIHS
aTOMHBIX OpOUTanel yriaeposaa, 6- U m-cBa3u. CTpyKTypHas U reoMmeTpuieckas (1uc-
TpaHc-) uzomepus. Oundeckre CBONCTBA AIKEHOB. XMMHUUECKUE CBOMCTBA: pPEaKIuu
MIPUCOEINHEHHUS, 3AMEILICHUS B (.-IIOJIOKECHUE MIPU IBOMHOM CBSI3H, MOJIMMEPU3ALIUMN U
okucienus. [lpedcmagnenue o mexanuzme peaxyuu 31eKmpoQuibHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaKIK Ha TBOMHYIO CBA3b. Cr1ocoObI
MOJIyYEHNS U IPUMEHEHNE AJIKEHOB.

Anxanuensl. Kiaccudukanus ankaaueHoB (conpsiEHHbIe, U30JMPOBAHHbBIE,
KyMyJIipoBaHHbIE). OCOOEHHOCTHU ANEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOWMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamus conps>KEHHBIX
nueHoB. CriocoObl MOTYYEHUsl U TPUMEHEHUE aIKaUEHOB.

Ankunsbl. ['oMonornyeckuid psii aIKMHOB, 00111ast GpopMyIia, HOMEHKIIATypa U
U30MepHUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneit yriepoaa. dusnueckue CBOMCTBA AIKMHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIMU TPUCOETUHEHHUS, JUMEPU3ALIMU U TPUMEPHU3AIUH,
okucaeHus. KucinoTHele CBOMCTBA aIKWHOB, UMEIOIIUX KOHIIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHbIe peakiiuu Ha TPOHHYIO CBA3b. CIIOCOOBI MOYYEHHS ¥ IPUMEHEHUE
AJKHOB. ApomaTudeckue yrieBogopoasl (apeHsl). 'oMonoruueckuii psii apeHos,
oOmras hopmyia, HOMEHKIATypa U H30MepHsl. IEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHUE MOJIeKYJbl OeH3oMa. [lpasuno apomamuynocmu, npumepvl ApOMAmMuUYecKux
coeouneruti. PU3NYECKUE CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH30JIa U €T0
TOMOJIOTOB: PEAKIIMU 3aMEeIIeHHs B OEH30JbHOM KOJIBIIE M YTJIEBOIOPOHOM pauKae,
peakuuu MPUCOEIMHEHUS, OKUCIIEHUE TOMOJIOTOB OeH3ona. /Ipedcmasnenue o
Mmexaunusme peaxyuil 21ekmpoduivrozo sameujerus. I[Ipencrapnenue 06
OpPUEHTHUPYIOIIEM JIEHCTBUM 3aMECTUTENCH B OCH30JILHOM KOJIbIIE Ha MpUMeEpe
ANKWIBHBIX PAJIUKAIIOB, KAPOOKCWIHBHON, TUAPOKCHIBHON, aMUHO- U HUTPOTPYIIIIHI,
aToMOB ranioreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB ctupoiia. [lomumepusarus
ctupodia. CriocoObl MOJIyYEHUsI U IPUMEHEHNUE apOMATHYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTHBIE ra3bl. HedTh 1 €€ mponcxoxaeHue.
Kamennsrii yrons 1 mpoaykTsl ero nepepadbotku. Crocoos! nepepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KaTATUTUYECKHI ), pu(OPMUHT, TUPOIIU3.
[TpoxykTel mepepaboTKu HEPTH, X TPUMEHEHHUE B POMBIIIIICHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXK]1y Pa3IMYHBIMU KJIAaCCAMU YTJIEBOJOPOJOB.

DNEKTPOHHOE CTPOEHUE TAJIOT€HIIPOM3BOIHBIX YIIEBOAOPOI0B. Peakiuu 3amenieHus
rajJjioreHa Ha TUIAPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOZPYNN) .

JleicTBUE Ha TaJOTE€HIPOU3BOAHBIC BOJHOTO U CIIUPTOBOIO pacTBOpPa MIEIOYH.
B3aumoneiicTBre quraioreHaakaHOB C MarHWe€M U [UHKOM. [lonamue o



Memannoopeanuyeckux coeourenusx. VIcnoyib30BaHUE TaOr€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.
JKCNePUMEHTAIbHbIE METO/IbI M3y4YeHH s BellleCTB U X MpeBpaleHu
N3yuenne puznuecKkux CBOUCTB yriaeBOJ0POI0B (PAaCTBOPUMOCTD), KAU€CTBEHHBIX
peakiuil yrieBoJ0po 0B Pa3InYHbIX KJIaccoB (00eciBeunBaHuE OPOMHOM HIIM HOTHOM
BOJIbI, pacTBOpa MEpMaHraHaTa Kajaus, B3aMMOJICUCTBUE alleTUIEHA C aMMHUAYHBIM
pactBopoMm okcuja cepedpa(l)), kauecTBeHHOE 0OHApPYKEHUE YyTiIepoja U BOAOPOa B
OpraHUYEeCKUX BEIIECTBAX, MOTYyUYEHHUE STUJICHA U U3YYCHUE €r0 CBOMCTB,
o3HakomiieHHE ¢ KosutekiuamMu «Hed1b» u «Yronby, ¢ 00pa3iaMu miacrmacc,
Kay4yKOB M PE€3UHBI, MOJICIIUPOBAHUE MOJIEKYJI YTJIEBOIOPOIOB U raJOT€HIIPOU3BOAHBIX
yTI€BOI0POJIOB.
Kucaopoaconepsxkamnue opranudeckKue coeJHHEHUs

[IpenenpHbIe OfHOATOMHBIE CTUPTHI. CTPOCHUE MOJIEKYJT (Ha MPUMEPE METaHOJIa U
stanosa). ['omonorudeckuit psa, obmas Gopmysa, U3oMepusi, HOMEHKIIaTypa U
kinaccudukarus. Ou3ndecKue CBOMCTBA MPEIETbHBIX OJJTHOATOMHBIX CITUPTOB.
BonopoaHbie cBsI3u MKy MOJIEKYJIaMU CITUPTOB. XMMUYECKUE CBONCTBA: PEAKIIUH
3aMeleHus, IeTUaIpaTalui, OKUCICHHsI, B3AMMOJICHCTBHE C OPTraHUYECKUMH U
HEOpraHnYeCKuMHU KucioTamu. KauecTBeHHas peakiiysi Ha OJTHOATOMHBIE CITUPTHI.
JleficTBHe 3TaHOJIAa 1 METaHOJIA Ha OpraHu3M 4desioBeka. CriocoObl MOMydYeHUS U
NpUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢pupbl, HOMEeHKIAaTypa U u3oMepus. OcoOeHHOCTH (PUINYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHbBIE CIIUPTHI — ATUIICHTJIUKOIIb U TIULepuH. Du3ndyeckrue U XUMHUYECKUE
CBOICTBA: PEaKIMU 3aMEIlCHUs, B3aUMOJICCTBHE C OPTAaHUUYECKIUMU U
HEOPraHMYECKUMU KHCIIOTaMH, KaYeCTBEHHAs PEaKIMsi HA MHOTOATOMHBIE CIIHUPTHI.
IIpeocmaenenue o mexanuzme peakyuii HyKeo@uivbHo2o 3ameujerus. JleicTeue Ha
opranu3M yesnoBeka. CrocoObl MOTyYeHus: U IPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3AUMHOE BIUSHHUE TUAPOKCOTPYIIIBI U O€H30JIbHOTO
anpa. ®usndeckue cBoiicTBa Gpenona. OcoOEHHOCTH XUMUYECKUX CBOMCTB (eHOIa.
KauectBennnie peakiuu Ha ¢peHon. TokcnaHocTh Pperona. CriocoObl MOTydeHus u
npuMmeHeHue denona. GenondopmanpaeruaHas cMoIa.

KapOoHniibHBIE COETUHEHUS — aJIbJACTUIBI U KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWIIbHOM TpyNIbl. [ OMONTOTHYECKrE PSAABI abJACTUIOB U KETOHOB, 001IIast
dbopmyna, nzoMepus 1 HOMEHKIaTypa. PU3NUECKHe CBOWCTBA allbJICTHIOB U KETOHOB.
XHUMHUYECKHUE CBOMCTBA allbJIETUI0B U KETOHOB: pEAKIUK MpucoeanHeHus. . OKuciaeHue
albJAETU10B, KAYECTBEHHbBIE peaKMU Ha albJerubl. CriocoObl MOTyYEHUS U
MIPUMEHEHUE aJbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCHOT. M3oMepust u HOMeHKIaTypa. dusndyeckue CBOMCTBa
OJIHOOCHOBHBIX IIPE/ICJIbHBIX KAPOOHOBBIX KUCIOT. BomopoaHbie CBA3U MEXITY
MOJIEKyJIaMH KapOOHOBBIX KUCJIOT. XUMHYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTRA,



peakuus 3TepupUKalu, peakiui ¢ Y4aCTHEM YIJIEBOJOPOIHOTO paauKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCHOTHI. [IoHATHE O IPOM3BOIHBIX KAPOOHOBBIX
KHUCJIOT — CJIOXKHBIX d3Qupax, aneuopuoax, 2aioeeHaneuopuoax, amuoax, Humpuiax.
MHoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEAEIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpeacraBuTenu BhICIIMX KAPOOHOBBIX KUCIIOT: CTEAPUHOBAs, MAIbMUTUHOBAS,
OJIEMHOBAs, JIMHOJIEBAs, TMHOJIEHOBAsA KUCIOThL. CIOCOOBI MOIYyYeHHs] U TPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl. 'oMmonoruueckuii pan, odmas popmysna, H30MepUst U
HOMeHKJIaTypa. Ousznueckre 1 XMMUYECKUE CBOMCTBA: THAPOJIU3 B KUCIION U IIEJIOYHOU
cpene.

Kupsl. Crpoenue, puznyeckue U XUMUYECKUE CBOMCTBA KUPOB: TUAPOJIN3 B KUCIION
U 11e04HoM cpenie. OcOOEHHOCTH CBOMCTB AKHUPOB, COACPKAIINX OCTATKU
HENpeeabHbIX KUPHBIX KUCIOT. JKUphI B mpupoie.

MpbU14 Kak cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, X Motolee AeiictBue. [lonarue o
cunmemuyeckux morowux cpeocmsax (CMC).

O61mas xapakTepucTuka yrieBoaoB. Knaccudukanus yrieBogaoB (MOHO-, TUU
noJincaxapuibl). MoHocaxapusl: TI0K03a, GPYyKTO3a, 2arakmosa, pubosda,
oezoxcupubosa. Duznyeckne CBOMCTBA U HaxoxaeHue B mpupozae. dorocunres.
Onmuueckas uzomepus. Konvuamo-yenuas maymomepus na npumepe MoaeKyivl
2NI0K03bl, npoekyuu Xeyopca, o- u f-anomepsl 210K03bl. XUMUYECKHE CBOMCTBA
[JIFOKO3bI: PEAKIUU C YYACTUEM CIIUPTOBBIX U aJbAETUIHON IPYIIN, CHUPTOBOE U
MOJIOYHOKHCIIOe OposkeHue. [I[puMeHeHne ritoKo3bl, €€ 3HaYeHUE B
KU3ZHENEATEIbHOCTU Oprann3Ma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U JIAKTO3a.
BoccranaBnuBaronme 1 HEBOCCTaHABIMBAIOLIME JUcaxapuabl. | HIpoIn3 qucaxapuios.
Haxoxnenue B npupose u npumeHenue. [lonucaxapuasl: Kpaxmain, IIIMKOTEH U
nestono3a. CTpoeHne MakpoMOJIEKyJT KpaxMalia, IITMKOT€Ha U LIEJITI0I03bI.
duU3nUEeCKUEe CBOMCTBA Kpaxmaia U UEJUTI0JI03bl. XUMUYECKHE CBOMCTBA Kpaxmasa:
TUIPOJIN3, KAYECTBEHHAS PEAKLUS C MOJOM. XUMHUYECKHE CBOMCTBA LIEJIIIOI03BI:
THJIPOJIN3, TIOdy4YeHHe 3(UpoB LesuTioo3bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIENK).

JKCNepUMEHTANIbHbIE METObI H3y4YeHHs BellleCTB U MX NpeBpalleHni

PacTBOpHMOCTbD pa3auyHbIX COUPTOB B BOJIE, B3aUMOJIEHCTBHE 3TAHOJIA C HATPHUEM,
OKHCJICHHME 3TUJIOBOTO CIIMPTA B aJbJAETH]l Ha PACKaJEHHON METHOM IPOBOJIOKE,
OKHCJIEHHE 3TUJIOBOTO CIMPTA JUXPOMATOM KaHsl (BO3MOKHO MCIOJb30BaHHUE
BHJIEOMATEPUATIOB), KAUECTBEHHbBIE PEAKIINU HA aJbJACTUAbI (C TUAPOKCUIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakuus romuuepuHa ¢ TUAPOKCUIOM
Menu(Il), xumMmuueckre cBOMCTBA pacTBOPa YKCYCHOM KUCIOThI, B3aUMOJIEHCTBUE
pacTBopa IoKo3bl ¢ ruapokcuiom Menu(ll), B3aumoneiicTBue kpaxmasa ¢ HOJOM,
pelIeHre SKCIePUMEHTaIbHbIX 3a/1a4 110 TemaM «CnupThl U peHoby, «KapOoHoBbIE
KUCIOTBI. CIIOKHBIE 3QUPBI».  A30TCOAep:Kallue OPraHndecKue coeJMHEeHUs!



AMMHHBI — OpraHuYecKue Mpou3BoHbIe aMMuaka. Kiaccudukanys aMuHOB:
anudaTuyecKue U apoMaTUUYECKUE; IEPBUYHbIE, BTOPUYHBIC U TpeTuuHble. CTpoeHue
MOJIEKYJ1, o0mas popmysa, H30MepHsi, HOMEHKIIaTypa U (pU3NYeCKue CBOMCTBA.
XuMu4ecKkoe CBOMCTBA anu(aTuiecKuX aMMHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE,
B3aUMOJICMCTBUE MEPBUYHBIX aMUHOB C a30TUCTOM KUCIOTOU. CONM anTKHUIAMMOHHSL.

AHUJIUH — IpeICTaBUTEb AMUHOB apOMaTHIECKOTO psijga. CTpoeHre aHUIIUHA.
B3anmMHoe BiusiHUE TPYIIT aTOMOB B MOJIeKyJie aHuIMHA. OCOOEHHOCTH XUMHUYECKUX
cBoicTB aHwinHa. KauecTBeHHBbIE peakiiuu Ha aHUWINH. CIocOObI MOMy4YeHUS U
npuMeHeHue anudaruueckux aMuHoB. [lonyueHne aHuIMHA U3 HUTPOOEH30171a.

AmuHokuciaotel. HoMenknatypa v uzomepusi. OTenbHble PEACTaBUTENH O
AMUHOKUCJIOT: TJIMIWH, aJlaHUH, QeHUNANAHUH, CePUH, STYMAMUHO8As KUCIOMA, TUSUH,
yucmeun. Onmuyeckas uzomepus amuroxkuciom. D- u L-amunoxuciomol. Dusndeckue
CBOMCTBA aMUHOKHCIIOT. XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX
OpraHUYECKUX COCTMHEHUH, peakiiys MOJIUKOHACHC AU, 00pa30BaHKe TIENTUIHON
cBs3u. bronornueckoe 3HaueHHEe aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 TIENTUIIOB.

benku xak mpupoubie monumepsl. [lepBudHas, BTopu4yHas U TpETUYHASK CTPYKTypa
0eKoB. XUMHYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYpaIHs, KaueCTBEHHBIC
peakuuu Ha OenKu.

Tonamue 06 azomcodeparcawux cemepoyuriuieckux coeounenusax. Ilupumuounossie
U nypunoguvle ocHoganus. Hykneunogvle Kuciomol: cocmas, cmpoenue u OUOI02ULeCKdsl
DpOIb.

DKCIepUMEHTAIIbHBIE METO/IbI U3YUYEHUS BEUIECTB U UX IIPEBPALICHUN

PactBopenue 0enkoB B BOJiE, A€HATypallis OCJIKOB MPU HarpeBaHUM, [IBETHBIC
peaknuu Ha OeNKH, peleHrne HKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM «A30TCoIepKallIne
OpraHUYEeCKUE COeANHEHUA» U «Pacrno3HaBaHNE OPraHMYECKUX COCTUHEHUN.

BricokoMoJieKyIsIpHbIE COeAMHECHUSA

OCHOBHBIE MTOHATHS. XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPU3ALNH, CPEAHSIS MOJIEKYIsIpHas
Macca. OCHOBHBIE METObl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COCTMHEHUN —
MOJIMMEPU3ALINS U IONIMKOHAEH calus. [Ipedcmasnenue o cmepeopezyiaprocmu u
HAOMONEKYIAPHOU CIMPYKIMYpe NOAUMEPO8, 3A8UCUMOCINb CEOUCHE NOTUMEPOE 0N UX
MONEKYIAPHO20 U HAOMOJIEKYISIPHO20 CIPOEHUSL.

[Tonumepnsie maTepuansl. [InacTMaccsl (MOAUMAITUIIEH, TOJUIIPOIUIIEH,
MOJINBUHIIXJIOPU, TIOTUCTUPOII, TOTMMETHIMETaKPUIIAT, TOTUKAPOOHATHI,
NONMATHIICHTepePTanaT). Y THIM3alus U nepepadboTKa IIacTUKA.

DnacToMephl: HaTypalbHbIA KaydyK, CAHTETUYECKHE KaydyKu (OyTalMeHOBBIM,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U cunuKkonsl. Pe3una.

BonoxkHa: HaTypanbHble (XJIONOK, EPCTh, MENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

llonumepuvl cneyuanvro2o HasnaueHus (meguon, Keeuap, 31eKmponposoosuue
noaumepbwl, buopasiazaemvle NOIUMEDDL).



JKCNEePUMEHTAJIbHbIE METO/Ibl M3YyUeHHs BellleCTB U UX NMpeBpalleHu il

O3HakoMJieHHEe ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB, pellIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue miacTMace u
BOJIOKOH».

PacuéTHble 3a1a4n

Haxoxnenue mosekyasspHoi (popMysIbl OPraHUu4eCcKOro COeTMHEHUS TT0 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJISIIIIUX B €70 COCTaB, HAXOXKICHUE MOJICKYJISIPHOU (POPMYITBI
OpraHU4ecKOro COeUHEHNUs 10 Macce (00BEMY) MPOJYKTOB CropaHus, O KOJIUYECTBY
BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WUIU UCXOIHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYPHOU (hOPMYJIbI OPraHUUECKOTO BEIIECTBA HA OCHOBE €r0
XUMUYECKUX CBOMCTB UJIU CIIOCOOOB MOJyYEHUs, ONIPEIeICHUE JOJIU BbIX0Oa MIPOIyKTa
pEeaKIuu OT TEOPETUUYECKU BO3ZMOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MPU U3yYEHUH opraHnyeckor xumuu B 10
KJIACCE OCYIIECTBIISCTCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO -HAYYHBIX
MOHSTUHN, TaK W TIOHITUHN, TPUHATHIX B OT/ACJIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO61ue ecTeCTBeHHO-HAYYHbIE TTOHSATHS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a, TEOpusl,
3aKOH, aHAJIU3, CUHTE3, KJIaccuduKaIus, HaOII0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT,
MOJIeJb, MOJIEIUPOBAHHUE.

®duszrka: Matepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKUIN
yYpPOBEHb, BEIIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSTHUE BEUIECTBA, (GU3HUECKHE
BEJIMYUHBI, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kierka, opranusm, 3KocucTeMa, orocdepa, MeTaboIn3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIN 1 reTepoTpo]HBIN THI TUTaHUS, OpOKEHUE,
doTocuHTE3, IBIXaHUE, OCNKH, YTIIEBObI, JKUPHI, HYKICMHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hbie UCKOMAEMBbIE, TOTUITUBO.
Texnonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHATBLHOTO MUTAHMS, MOIOIIIHAE
CpeACTBa, MaTepUalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
11 KJIACC
TeopeTnyeckne 0CHOBbI XUMUU

Atom. CocTaB aTOMHBIX si/Iep. XUMHYECKUN 371eMEHT. M30TOMBbI.
Kopnyckynaproeonnosoti oyanusm, 08oticmeerHas npupooa s1ekmpona. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTETUUECKUE YPOBHU U
o lypoBHHU. AToMHBIC opOuTanu. Kimaccudukarysi XaMUIeCKIX 3JIEMEHTOB (S-, -, d-,
f-anemenThl). PactipenenieHue 2JIEKTPOHOB 110 ATOMHBIM OPOUTAIISAM, NPUHYUN
MuHumMyma 3uepeuu, npunyun Ilaynu, npasuno Xynoa. DneKTpOHHBIE KOHPUTYpAITUU
aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO NEPHUOIOB B OCHOBHOM U BO30YKAEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(pUrypauuu HoHOB. [loHsiTHE 00 SHEPrUu MOHU3AIUH,
SHEPI'UH CPOJICTBA K AJIEKTPOHY. DINEKTPOOTPULIATEIBHOCTD.



ITepnonnueckuii 3axoH u [lepuonnyeckas cucreMa XUMUYECKUX 31eMeHTOB J[. 1.
MenaeneeBa. CBsi3b NEPUOIUUECKOTO 3aKOHA U [Ilepnoanyeckoil CUCTEMBI XUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOUM TEOPUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB MO
IpyIIaM ¥ nepuoaaM. 3HadeHue nepuoandeckoro 3akona .M. Menneneesa.

XUMHYECKas CBI3b. BUIbI XUMUYECKOU CBSI3U: KOBAJICHTHAs, HOHHAS,
MeTajnyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOM CBSA3W: OOMEHHBIN U JOHOPHO-
AKIENTOPHBIA. DHEPrus U JJInHa CBsI3U. [1osIpHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTHble cBsi3u. BosopoaHas cBA3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBUS.

BasieHTHOCTH ¥ BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomuulx
opoumanneti. CBsI3b SJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM
CTpOCHHEM (Ha TpUMEpe COSAUHEHUN dTIEMEHTOB BTOPOT0 MEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOO0pa3oBateib, JIurauasl. Koopounayuonuoe yucno. Homenknamypa
KOMNAEKCHbIX coeOuHeHull. 3HaYeHue KOMIUIEKCHBIX coequHeHuid. [TonsTue o
KOOPJAWHAIIMOHHOW XUMUHU.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. TUIBI KPUCTATUIMYECKUX
pemETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsiTre o qucnepcHbIx cuctemax. IcTuHHBIE pacTBOpLI. [Ipedcmasnenue o
KonouoHwvlx pacmeopax. CrocoObl BhIpaKE€HUsI KOHLIEHTPAIIUU PaCTBOPOB: MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE, MOJIsSIpHAsl KOHLUEHTpanus. HachlieHHbIe U HEHACHIILICHHbIE
PacTBOPBIL, paCTBOPUMOCTh. KprcTajuioruaparsl.

Knaccuduxkamus u HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. TpUBUATbHBIC
Ha3BaHU OTJEIbHBIX NPE/ICTABUTENEH HEOpraHuYecKuX BemecTB. Kinaccuduxarms
XUMHUYECKUX PEAKIIMN B HEOPTaHMYECKON U OPTraHUYECKON XMMUM. 3aKOH COXPaHCHUS
MacChl BEILIECTB; 3aKOH COXPAaHEHUS U IIPEBPALLECHUS SJHEPTUU TP XUMHUUECKUX
peakmusax. TernoBsie 3P HEKTh XUMHUESCKUX peakinil. TepMOXUMHUUECKHE YpaBHEHHUS.

CKOpOCTh XUMUYECKOHN PEaKInH, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB.
['omoreHHbIe U rereporeHHslie peakuuu. Katanus u katanu3aTopsl.

OOpatuMblie U HeOOpaTUMBbIEC pPEaKIUi. XUMUYECKOE paBHOBecHe. Korcmanma
xumudeckozo pasrogecusi. DaKkToppl, BIUAIOIINAE HA MTOJI0KEHUE XUMUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, JaBICHUE U KOHIIEHTPALlH BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunuun Jle [lartense.

OnekTponuTudeckas aucconuanusi. CuiabHbIe U ciadbie IeKTpoauThl. CTeneHb
nuccouuanuu. Monnoe npoussedenue 600vi. Cpesa BOOHBIX PACTBOPOB: KUCIOTHAS,
HeWTpasibHas, 1menouHas. Bomopoausiit nmokasarens (pH) pactBopa. I'uaponus coneii.
Peakiuu noHHoro ooOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. CTerneHb OKucieHus. OKUCIUTEND U
BOCCTaHOBHTEIND. [Iporiecchl OKMCIIEHUSI 1 BOCCTAHOBJIEHUS. BaKHENIIINE OKUCIUTENH U



BOCCTAHOBUTENIHN. METO1 3JIEKTPOHHOTO 0ajaHca. DJIEKTPOJIU3 PACTBOPOB U PACIIABOB
BEILIECTB.

JKCNePUMEHTAJIbHbIE METO/Ibl M3YyUYeHHs BellleCTB U UX NpeBpalleHu il

Paznosxenue nepokcuaa BOAOpOAa B MPUCYTCTBUU KaTaau3aTopa, MOACIH
KPUCTAITUYECKUX PEHIETOK, MPOBE/ICHUE PEAKIIMA HOHHOTO 0OMEHa, ONpe/IeNIeHHue
Cpebl pAaCTBOPOB C MTOMOIIIBIO UHIUKATOPOB, U3YUCHUE BIUSHUS PA3TUIHBIX (PAKTOPOB
Ha CKOPOCTh XMMUUYECKOW peaKIUU U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuyeckast XuMus

ITonoxxenue HemetaiioB B Ileproanueckon cucteMe XUMU4YeCKuX ineMeHToB /1. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DU3MUECKHE CBONCTBA HEMETAIIOB.
AJIOTpOTIHS HEMETAJIOB (Ha MpUMEPEe KUCIopoa, cephl, hocdopa u yriepoaa).

Bonopon. [lonyuenue, pusznueckue 1 XMuMUYECKUE CBOMCTBA: PEAKIIUK C METaIaMHU
U HEMeTaJlJJaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ uipuabl. Toniusnvie snemenmol.

I"anorensl. Haxoxaenue B mpupoze, CrocoObl MoydeHus, Pu3ndeckue u
XUMUYECKHE CBOMCTBA. ['aioreHoBo10poibl. BaskHeime Kucmopoacoaepkaiime
COCIMHEHUS TrajJoreHoB. JJabopaTopHbIe U TPOMBIIIJICHHBIE CITOCOOBI TTOTYYEHHUSI
rajioreHoB. [[puMeHeHue TaJoreHOB U UX COCTMHEHUH.

Kucnopon, o30H. JlabopatopHbie ¥ MPOMBIIIJIEHHBIE CITOCOOBI MTOTYYEHUS
kuciopoia. Dundeckre 1 XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPOJia U 030HA.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxienue B mpupojie, CiocoObI MONTyYeHHs], GU3NUECKUE U XUMUUYECKHE
cBorictBa. CepoBogopo, cyiasdunbl. Okcun cepri(1V), okcun cepri(VI). Cepructas u
CepHasi KUCIOTHI ¥ X colid. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHL. [IpumeHeHune
CepbI U €€ COCTMHECHU.

Azot. Haxoxaenue B mpupojie, CriocoObl MOayYeHus1, GU3NIECKUE U XUMUYECKUE
cBoiicTBa. AMMHaK, HUTpUAbl. OKCUIbI a30Ta. A30TUCTasi U A30THASI KUCJIOTHI U UX
cosit. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a30Ta U €ro COeTMHCHHIM.
A3oTHBIC ya0OpeHus.

docdop. Haxoxxnenue B mpupojie, CiocoObl MomydeHus, GU3NIeCcCKue U XUMHUIECKUe
croiicTBa. @ochuast u hochun. Oxcunsl pocdopa, hochopHas KUCIOTa U €€ COIH.
Memadghocghopnas u nupoghocghopnas xuciomol, ghocghopucmas u gpocghopnosamucmas
kuciomsl. [Ipumenenue docdopa u ero coequnenunii. ochopusie ynodpeHus.

VYrnepon, Hax0XA€HHUE B pupojie. AjuoTpornHbie Moaudukanun. Ou3ndeckue u
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriiepoaoM. OKcH
yriepoaa(Il), okcuna yraepoaa(IV), yroabHas KucioTa U €€ coyii. AKTUBUPOBAHHBIN
yTosb, adcopoyus. ynnepenvl, epaghen, yenepoonvle Hanompyoxu. llpumenenne
MPOCTBIX BEIIECTB, 00PA30BaHHBIX YIJIEPOJAOM, U €r0 COSTUHEHHUIA.

Kpemnuii. Haxoxaenue B mpupo/ie, CriocoObl MoayueHusi, Gu3n4eckue 1 XuMHUUEeCKUe
cBoictBa. Okcun kpemuusa(1V), kpemHueBas Kkuciora, cuiaukarsl. [I[pumMenenue
KpeMHHUs U ero coenuHeHui. CTekso, ero nojiy4eHue, BUJbl CTEKIIA.



[Tomoxxenue metaiuioB B Ilepruoanyeckon cucTeMe XUMAYECKUX JJIEMEHTOB.
Oco0EeHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UYEK aTOMOB METaJIOB. Pacnpocmpanenue
XUMUYECKUX DNeMEeHMO8-Memanos & 3emHou kope. O01me pu3nyeckue cBONCTBa
MetaioB. [Ipumenenue metannoB B ObITY U TexHUKE. CIJIaBbl METAIIIOB.

DNEKTPOXUMUYECKUN Psil HANpsiKEHUN MeTaioB. O01ue crnocoObl MOTyUYeHUs
METAJJIOB: TUAPOMETAILTYPrUs, MUPOMETAILTYPrus, deKkTpoMerayprus. [lonarue o
KOppo3uu MeTauioB. CrocoObl 3alIUTHl OT KOPPO3HUH.

O6mmas xapakrepuctuka MetaioB [A-rpynmnsl [lepuonnyueckoit cucteMsl
XUMHUYECKUX 371eMeHTOB. HaTpuii u kanuii: nonyyeHue, Gpu3nyeckue U XuMu4ecKue
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUI.

O6mas xapakrepuctuka metaioB [IA-rpynmnsl [leproguyeckoit cuctemsl
XUMHUYECKUX JIEMEHTOB. Maruuii u KaJbIIui: MonyueHue, pu3nueckue 1 XuMUIeCcKue
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX coeAMHEHM. JKECTKOCTD BOABI 1
CHocoO0BI €€ yCTpaHEHUSI.

ATIOMUHUH: TTOTy4YeHHe, GU3NIeCKUe U XUMUUECKHUE CBOWCTBA, TPUMEHCHHE
IPOCTOrO BEIIECTBA U €r0 COeIMHEeHUH. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCUIA
ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO61mas xapakTeprcThKa MeTamioB modbounsix noarpymn (b-rpynm) [lepuonnueckoi
CHUCTEMbI XMMUYECKUX 3JIEMEHTOB.

Pu3nuecKre U XUMUYECKUE CBOMCTBA XpOMa U €ro coeNMHEHUN. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMarsl, UX
OKHUCIIUTENbHBIE CBOKCTBA. [loilyueHrne u npuMeHeHne Xpoma.

du3nyecKue U XMMUYECKUE CBOMCTBA MapraHiia U ero COeAMHeHu. Baxxnenue
coenunenus mapranua(Il), mapranna(IV), mapranua(VI) u mapranna(VII).
IlepmaHnranar Kasnusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckne 1 XUMHYECKHE CBOMCTBA JKeJie3a B ero coequHeHn. OKCHUIbI,
rugpokcuabl v cosn xene3a(Il) u xxeneza(Ill). IlonyyeHue u npuMeHeHUE Keme3a U ero
CIUIaBOB. PHU3NUYECKUE U XUMHUYECKUE CBOMCTBA MEIIHU U €€ coequHeHuu. [lonyuenue n
IIPUMEHEHUE MEU U €€ COCUHECHUMN.

[uuk: monyuenue, Gpu3nNdecKrue 1 XMMUYECKHE CBOWCTBA. AM(OTEPHBIE CBOMCTBA
OKCHJIa M TUAPOKCHIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne nuHKa u ero
COCIMHEHNUH.

JKCNepUMEHTAJNIbHbIE METO/IbI U3Y4YeHH s BellleCTB U UX NMpeBpalleHn i

Nzydenne o0pa3iioB HEMETAIOB, TOPEHUE cepbl, hocdopa, xKeie3a, MarHus B
KHUCJIOPOJIE, N3YUEHHUE KOJUIEKIIMU «MeTaJulbl U CIUIaBbl», B3aUMOJICVCTBHE IIEJTOYHBIX
Y IEJ0YHO3EMENbHBIX METAJIIOB € BOJIOM (BO3MOYKHO UCITOIb30BaHUE
BHJIEOMATEPUAJIOB), B3aUMOJICHCTBUE IIMHKA U KEJ€3a C PpACTBOPaMU KUCIOT U
1IETI0Y€El, KAUECTBEHHBIE PEAKIIMY HA HEOPraHMYECKUE aHUOHBI, KATUOH BOJIOPOAA U
KaTUOHBI METAJUIOB, B3aUMOJICCTBUE TUAPOKCHIOB ATFOMUHHUS U IUHKA C pACTBOPaMHU
KHUCJIOT M IIEJI0YEH, PEIICHHE IKCIEPUMEHTAIBHBIX 3a/1a4 0 TeMaM «[ ajmoreHsn,



«Cepa u e€ coequHeHUs», «A30T U pocop U ux coeAUHEHUN», «MeTabl rIaBHbIX
NoATpyNI», «MeTaslibl TOOOYHBIX MOATPYIII.
XuMus U KU3Hb
Ponb xumuu B 00ecrieueHnH yCTOWUMBOTO pa3BUTHs dyenoBedecTBa. [lonaTue o
HAay4YHBIX METOJIaX MMO3HAHMS U METOJIOJIOTMU HAYYHOTO UccieaoBanus. Hayunbie
MIPUHIIUIIBI OPTaHU3ALUA XUMHYECKOTO MPOU3BOICTBA. [IpOMBIIIITIEHHBIE CTTIOCOOBI
MOJIY4EeHMsI BaXKHEHIIMX BEIECTB (Ha MpUMepe MPOU3BOICTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, MeTaHoJ1a). [IpoMbIIIeHHbIE CIOCOOBI MOTYYEHUSI METAJIOB U CIUIABOB.
XMMHYECKOE 3arpsi3HeHHE OKPY:KaroIIeil cpelibl U ero nociaeAcTBus. [Ipobaema
nepepabomku omxo008 u No6OUHbIX NPoOyKkmos. Poinbs XUMUU B 00eCIieueHUN
OHEPIreTUYECKON 0€30MaCHOCTH. [Iputyunst «3e1EHOU XUMUUY.
XHUMHUS U 30pOBBE YesloBeKa. JlekapcTBeHHbIE cpeacTBa. [IpaBuina ncnoiap3oBaHus
JIEKapCTBEHHBIX MpenaparoB. Poiab XuMUM B pa3BUTUU MEIUIMHBL.
XUMHUS MU OCHOBHBIE KOMIIOHEHTHI, NMUILEBbIC 100aBKU. Posib Xumuu B
oOecreueHny MUIIeBO 0€30MacHOCTH.
Kocmernueckue u napdromepnsie cpeactsa. borroBas xumus. [lpasuiia 6e3onacHoro
UCITOJIb30BaHUS TIPENapaToB OBITOBOM XUMUU B IMTOBCETHEBHOMN KU3HH.
XUMHS B CTPOUTENBCTBE: BaXXHEUIITNE CTPOUTEIbHBIC MaTepUaibl (IIEMEHT, OCTOH).
XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4eckue 1 MUHEpaJIbHbIE Y100pEHUsI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUaJIbl, KPACKH, CTEKIIO, KEpaMHUKa.
Mamepuanvl ons sanexkmponuxu. Hanomexnonozuu.
PacuéTHble 3agaun
Pacuéthl: Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCe WIH 00BEMY OIHOTO U3 YYACTBYIONINX B PEAKIIMH BEIIECTB, MACChI
(06BEMa, KOIMUYECTBA BEIECTBA) MPOIYKTOB PEAKIIMHU, €CIIU OJTHO U3 BEUIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOYKTA PEaKIM, €CIIH OJTHO U3
BEIIECTB JJAHO B BUJEC PACTBOPA C ONPEACIEHHON MAaCCOBOU 10JIEH PACTBOPEHHOTO
BEILIECTBA, MACCOBOM J0JIM U MOJISIPHOM KOHIIEHTPAllMU BEUIECTBA B pACTBOPE, 10U
BBIXOJA MTPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.
MexknpeaMeTHbIe CBS3H

Peanuzanust MeXXTpeIMETHBIX CBS3€H NpU U3yueHUH OOIIeH U HEOPTraHNIECKOM
xuMuH B 11 Kmacce oCyIIecTBISIETCS Yepe3 UCTOIb30BaHNEe KaK OOIIUX €CTECTBEHHO-
Hay4HBIX MOHSATHM, TaK U MIOHSATUM, MPUHSITHIX B OTAEIBHBIX MPEIMETAX
€CTECTBEHHOHAYYHOTO LIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIA (PaKT, THUIIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CHHTE3, KIIACCU(PUKAIINS, IEPUOTUIHOCTH, HAOTIOIeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJIEINPOBAHUE.

®dusukKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOMbI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BbEM, arperaTHOE COCTOSIHUE BEILECTBA, UICaIbHBIN ra3, GU3NYeCKUe BEITUUYHUHBI,
€MHHIbI U3MEPEHUSI, CKOPOCTb, SJHEPTHS, MACCA.



buonorus: knetka, opranusm, 3KocucTema, onocdepa, MeTabosiu3M, MaKpou
MUKPODJIEMEHTHI, OCIIKH, JKUPBI, YTICBOAbI, HYKICHHOBBIC KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEMIECTB U TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMIAEMEBIE, TOTUIHBO,
pecypchl.

TexHosorusi: XuMudeckasi IPOMBIIICHHOCTh, METALTYPTHs, CTPOUTEIbHBIC
MaTepHalIbl, CEIbCKOX03IUCTBEHHOE MMPOU3BOCTBO, IMUIIEBAsT POMBIIICHHOCTD,
dapmareBTHYECKas MPOMBIITUICHHOCTb, TPOU3BOICTBO KOCMETHUYECKHX MTPETapaToB,
MIPOU3BOJICTBO KOHCTPYKITMOHHBIX MAaTEPHAIIOB, AJICKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHH.



1)

2)

2 Jliianupyemble pe3yJbTAThl OCBOEHUS KYPCa XUMMH.
JINYHOCTHBIE PE3YJIBTATBI

B cOOTBETCTBHUM C CHUCTEMHO-ACSITENIbHOCTHBIM TOJX00M B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTATOB OCBOEHUS NPEeIMETa « XMMUsS» HA YPOBHE CPEIHET0 001Iero o0pa3oBaHus
BBIJICJICHBI CJICAYIOIINE COCTABIIAIONINE: OCO3HAHUE 00YUaIONMMHCA POCCHICKON
Ipa)X1aHCKON UICHTUIHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEIHHOCTH H
CaMOOTIPEIEJICHUIO; HaJTMYKe MOTUBAIIMU K 00Y4YEHHUIO; TOTOBHOCTh M CIIOCOOHOCTD
00yJaromMXxcs pPyKOBOACTBOBATHCS MIPUHATHIMU B OOIIIECTBE MPaBMJIaMU U HOPMaMHU
TIOBEJICHUS; HAIMYKE MMPABOCO3HAHUS, YKOJIOTHYECKOM KYIbTYPHI; CIOCOOHOCTH CTaBUTh
IIeJIA U CTPOUTD KU3HECHHBIC TUTAHBI.

JIMYHOCTHBIC PE3YIbTAaThl OCBOCHUA IIPCAMCTA «XUMHUS» OTpaXarT
C(i)OpMI/IpOBaHHOCTB OIbITa O3HABATECIBHOU U HpaKTquCKOﬁ ACATCIIBHOCTHU
O6y‘{aIOHII/IXC}I B IIPpOLECCC pCain3alinumn 06p330BaTeJIBHOI>'I ACATCIIBHOCTH.

JIMYHOCTHBIE PE3YIbTATBI OCBOCHUA IIPCAMECTA «XUMUS» OTPaXKarT
C(i)OpMI/IpOBaHHOCTB OITbITA II03HABATEIILHOU U HpaKTH‘{GCKOﬁ ACATCIIBHOCTHU
O6yT{aIOHII/IXC}I B IIPOIECCC pCain3alinumn 06p330BaTeJIBHOI>'I ACATCIIBHOCTHU, B TOM YHCJIC B
qacCTHu:

IpakKaaHCKOro BOCIIMTAHUA:

OCO3HaHHS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB M 00S3aHHOCTEH, YBAXKCHUS
K 3aKOHY U IIPaBOIOPSIKY;

MIPEACTABICHUS O COIMAILHBIX HOPMaX M MpaBUIaX MEKJIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEITEILHOCTH MPU CO3JJaHUN yISOHBIX
MIPOEKTOB, PEUIEHNN YUEOHBIX U MO3HABATEIbHBIX 3a]a4, BBIMOJIHEHUN XUMUYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTbI
JIPYTHX TP aHAIIN3€ PA3INYHBIX BUOB YU€OHOU €SI TEIbHOCTH;

NAaTPHOTHYECCKOI0O BOCIMTAHUA

IIEHHOCTHOT'O OTHOIICHUSI K ICTOPUUYECKOMY U HAYyYHOMY HACJIECJIHIO OTEYECTBEHHOU
XUMHUU,



3)

4)

5)

YBaXXEHUS K MPOLIECCY TBOPUECTBA B 00IACTH TEOPUH U MPAKTUYECKOTO MPUIT0KEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKU €CTh PE3YJIbTAT JUIMTEIbHbBIX HaOII0ACHUH,
KPOIIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSTHHOTO TPY/1a YYEHBIX U
IIPAKTHKOB;

MHTEpeCa U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHNUHU U MOCIEAYIOLIEM aHAIA3E
uH(pOpMAIH O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHOM 0T€UECTBEHHON XUMUU;

AYXOBHO-HPABCTBCHHOI'0O BOCITUTAHMUA
HPaBCTBCHHOT'O CO3HAHUSA, STUUCCKOI'O IOBCACHUAA,

CIIOCOOHOCTH OLCHUBATb CUTyalluU, CBA3AHHBIC C XUMHWYCCKNMU ABJICHUAMU, U
IMPUHHUMATh OCO3HAHHBIC PCUHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBEI
N ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBCACHUC U ITOCTYIIKH CBOUX TOBapI/IIIICﬁ C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘léTOM OCO3HaHUuA HOCJIGJICTBI/Iﬁ IMOCTYIIKOB;

(¢popmupoBaHus KyJbTypbl 310POBbIA:

MMOHMMAaHMUS 1ICHHOCTEM 300pPOBOI0 U 0e30I1acHOTO 06pa3a KHU3HU, HCO6XO}1HMOCTI/I
OTBCTCTBCHHOI'O OTHOIIICHMA K CO6CTB€HHOMy (1)I/IBI/I‘IGCKOMY " IICUXUYCCKOMY
3A0pPOBbIO,

CO6JIIOI[€HI/I}I IIpaBUJI 0e30macHoOTo O6paHl€HI/I}I C BCIICCTBAMHU B 6I>ITy, HOBCGI[HGBHOﬁ
KHN3HU, B pr,HOBOﬁ JACATCIBHOCTH,

MOHUMAaHHUSI [ICHHOCTH TIPaBUJI HHIWBUIYAJTBHOTO M KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJCHUS B CUTYAlUSIX, YTPOXKAOIIUX 3J0POBbIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCTEACTBUI M HEMPUSTHUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS aTKOT O,
HapKOTUKOB, KYpEHUs);

TPYAOBOT0 BOCIIUTAHUSI:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKOMN AEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTHE B PEIICHUU MPAKTHUYECKUX 33/1a4 COLUATIbHON
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3Y4YEeHUIO Mpodeccuil pa3auyHoOro poja, B TOM Yuciie Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN IO XUMUH;

YBaXXEHHUS K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JeATeIbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHANBUIYaTIbHON TPAaCKTOPUHU 00pa3oBaHusl, Oy ymiei



6)

7)

npodeccuu U peanusanuu COOCTBEHHbBIX )KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEHN K XMMHUH, HHTEPECOB U NOTpEOHOCTEN 00111EeCTBA;

IKOJIOIr'H4€CKOIro BOCIIMTAHUA

HKOJIOTMYECKH LEIECO00Pa3HOr0 OTHOIIECHHSI K TPUPOAE KaK UCTOUHUKY
CYyILIECTBOBAHMS KU3HHU Ha 3€MIIE;

MOHUMAaHUS TJI00ATIBHOTO XapaKTepa SKOJIOTUYECKUX TPOoOIIeM, BIUSIHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOJAHON U COLIMAIBHON CPEJIbl;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I}KeHI/Iﬁ XUMHWHU I pCUICHUA
BOITPOCOB PaiHOHAJIBbHOTO IIPHUPOJOIIOJIBb30BAHUA;

AKTUBHOTO HETIPUATHS AEHUCTBUM, MPUHOCAIINX BPENl OKPYKaIOLIEH MPUPOIHON cpelie,
YMEHHS IPOrHO3UPOBATH HEOJIATOMPUATHBIE SKOJIOTUYECKUE MTOCIIEICTBUS
OpEeANPUHUMAEMBIX AEHCTBUIN U MPENOTBPAILATh UX;

HaJIM4uA pa3BUTOTO 3KOJIOTHYCCKOT'O MBIIIIJICHUA, AKOJIOTMYECKOM KYJIBTYPbI, OIIbITA
ACATCIIBHOCTH IKOJOTUUYECKOU HAIIPAaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHLCA UMU B
HOSHaBaTCHBHOﬁ, KOMMYHI/IKaTHBHOI;’I )51 COHH&HBHOﬁ IMPAKTHUKC, CIIOCOOHOCTH U YMCHUA
AKTHBHO IIPOTUBOCTOATH UACOJIOTNHN XGMO(1)06I/II/I;

HEHHOCTH HAYYHOI'O ITIO3HAHMA

MHUPOBO33PCHUA, COOTBCTCTBYIOIIICTO COBPCMCHHOMY YPOBHIO Pa3BUTUSA HAYKHU U
O6Hl€CTB€HHOﬁ ITPAKTUKH,

NOHUMAaHUS CHEUPUKH XUMUU KaK HAyKW, OCO3HaHUS €€ poiu B GOpMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIINICHUS, CO3/IaHUU 1IEJIOCTHOTO MIPEICTaBIeHUs 00
OKpY’KaIOLIEM MHUPE KaK O €IUHCTBE MPHUPOJIbI U YEJIOBEKA, B IO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHrH MpoodJieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COO0I 3HAUUMOCTH XHUMUU JJII COBPEMEHHOW IMMBIIIM3AIUU: B €€
T'YMaHUCTUYECKON HAMIPABICHHOCTH U BYKHOUM POJIM B CO3/IaHUH HOBOM Oa3bl
MaTepHaIbHON KYJIbTYPhI, B PEIICHUU TJI00AIBHBIX MPOOIEM YCTOWYUBOTO PA3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U SKOJIOTHYECKON
0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIEYCHUH YCIOBHUH YCIICITHOTO TPpyAa U
HKOJIOTHIECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIeCTBa;

GCTGCTBCHHO-HayLIHOﬁ I'paMOTHOCTH: IOHUMAaHHUA CYIITHOCTHU MCTOJ0OB ITIO3HAHUA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH MCIIOJIL30BATh IMOJIy4acMBbIC
3HAaHUA OJIA aHaJIn3a U OOBSICHEHHS SIBIICHUI OKPYZKarmero Mmupa 1 NIponucCxoaiglnux B
HEM HSMCHCHHﬁ, YMCHUA ACJIATb 00OCHOBaHHBIC 3aKJIFOYCHHS HA OCHOBE HAaYy4YHBbIX
(1)aKTOB N UMCIOIINXCA JaHHBIX C OCJIBIO ITOJTYUYCHHUA JOCTOBCPHBIX BBIBOAOB,



CIIOCOOHOCTH CaMOCTOSITEILHO MCII0Ib30BaTh XUMMHYCCKUE 3HAHUS AJI1 pCIICHUSA
HpO6H€M B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX; HHTCPECA K ITIO3HAHUIO,
HUCCIEeO0BATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJTYYCHHIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSM TpyJa B pa3uyHbIX cdepax npodhecCuoOHAIBHOM
JESITENFHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTranpeMeTHBIE Pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI TI0O XMMHHU Ha YPOBHE CPETHETO
o011iero oOpa3oBaHus BKIIOYAIOT:

3HAYMMBIC /1711 POPMHUPOBAHKS MUPOBO33PEHUS 00YUAIOIIUXCS MEKIUCIUTLTMHAPHBIC
(MexTpeIMEeTHBIE) O0IIeHayYHbIC TTOHATHUS, OTPAKAIOIINE 1IETOCTHOCTh HAYIHOM
KapTUHBI MUpa U CrieM(PUKY METO/IOB MO3HAHHUSI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE, ITPOIIECC, CUCTEMa, HAyUHBIN (haKT,
PUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIIeI0BaHUE, HAOIIOIEHUE,
U3MEpPEHUE, SIKCIICPUMEHT U APYTHE);

YHUBEpPCAJIbHbIE yUueOHbIE 1eCcTBUS (IT03HABATEIbHbIC, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), 0OecnieunBaronie GopMupoBaHue ¢yHKIIUMOHATBHOU IPAMOTHOCTH U
COLIMAJILHOM KOMIETEHIIMU 00Yy4aroIINXCs;

CIOCOOHOCTh 00YYAIONTUXCS UCIIOIB30BaTh OCBOSHHBIE MEKIUCIIMIUIMHAPHBIC,
MHPOBO33PEHYECCKHE 3HAHUS M YHUBEPCAIbHbBIE yueOHbIE JEHCTBUS B O3HABATEILHON U
COLMAJILHOM ITPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIaJICHUE YHUBEPCAIbHBIMHU y4€ OHBIMU
MMO3HABATEIIbLHBIMYA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSIMU.
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JeiicTBU:

CaMOCTOSITEILHO (POPMYJIMPOBATH M aKTyaIU3UPOBATh MPOOJIEeMY, pacCMaTprBaTh e&
BCECTOPOHHE;

OIIPCACIIATL SN ACATCIbHOCTH, 3aaBasd IapaMETPhl U KPUTCPUHU UX JOCTUKCHMA,
COOTHOCHUTD PE3YJIbTAThI ACATCIIbBHOCTHU C IIOCTABJICHHBIMU LCIIAAMU,

HCIIOJIB30BAaTh IIPpU OCBOCHUHU 3HAHUU HpI/IéMBI JJOTMYCCKOI'O MBIIIJICHMA

BBIACJIATh XapPaKTCPHBIC IIPU3HAKHU MOHATUH U YCTaHaBJINBATbh UX B3aUMOCBA3b,
HCIIOJIB30BATh COOTBCTCTBYIOIIHMC ITOHATHUA OJIA OOBSICHEHHS OTACJIBbHBIX (1)aKTOB n



SIBJICHUH; BHIOMPATh OCHOBAHUS M KPUTEPHUU JIJIsl KiIacCU(UKAIIMY BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHaBIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBI3U MEXY U3YyUYa€MbIMU SABICHUSIMU;
CTPOUTH JIOTUYECKUE pACCYX ACHUS (MHIYKTUBHBIE, IEIyKTUBHbBIEC, [10 AHAJIOTHUH),
BBISBJISITh 3aKOHOMEPHOCTH U IMTPOTUBOPEUMS B pACCMATPUBAECMBIX SIBJICHUSIX,
bopMyITUPOBATH BHIBOJBI U 3aKITFOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS UCTIOIb3YEMbIE B XMMHH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIH, TPeoOPa30BbIBaTh MOJIEIbHBIE MPEICTABICHUS — XUMUUYECKHI 3HAK (CUMBOJ)
AJIEMEHTa, XUMu4eckas popmyiia, ypaBHEHHE XUMUYECKON PEAKIIUU — TIPU PEIICHUH
y4eOHBIX TO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh HA3BaAHHBIE MO/ICJIbHbIE
NPEACTABIECHUS JIJIS1 BBIIBICHUS XapaKTEPHBIX PU3HAKOB U3YYaEeMbIX BEUIECTB U
XUMHUYECKUX PEaKUH.

ba3oBble ucciienoBaTe/ILCKNE AEHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XUMUUYECKUX PEAKIIHIA;
dbopMyTUpOBATH 1IN U 3a7a4H UCCIICI0BaHUS, UCTIOIB30BaTh TOCTABICHHbBIC U
CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIC BOMIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JIJIs1 POPMHUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BHICKA3BIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CaMOCTOSITEILHOTO TUTAHUPOBAHUS U TIPOBEJICHUS YICHHUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM IIpoIiecca,
CaMOCTOSITEITLHO MMPOTHO3UPOBATH €T0 Pe3yibTat, GOPMYyIUPOBaTh 0000IEHUS 1
BBIBOJII OTHOCUTEIIBHO IOCTOBEPHOCTH PE3yIbTaTOB UCCIICIOBAHMS, COCTABIIATH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

pruoOpeTaTh OMBIT YUCHHUYECKON UCCIIE0BATEILCKON M TIPOSKTHOM e TEILHOCTH,
MPOSIBIISATH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOUCKY METOJIOB PEIICHUS
MPAKTUUYECKUX 3a7a4, TPUMEHEHHUIO PA3JIMYHBIX METOI0B TO3HAHUS.

Pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B HIECKOTO COJIEPIKAHMSI, CIIPABOYHBIEC MTOCOOUSI, pECYPCHI
WNuTepHeTa), aHanmu3upoBaTh HHOOPMAITUIO PA3TUIHBIX BUIAOB U (POPM MPEACTABICHHUS,
KPUTHYECKU OLEHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEYNBOCTD;

dbopMyITHPOBATH 3aIIPOCH U MPUMEHSTh Pa3IMYHBIC METOIbI MIPH ITOUCKE U 0TOOPE
nHpopManu, He0OXOIMMOH IS BBITIOJIHCHUS YIeOHBIX 3a/1a4 OTPEICIIEHHOTO THUIIA;

MpUOOpPETaTh OMBIT UCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUM
Y Pa3JIMYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BBIOMPAaTh ONTUMAIIbHYIO (POpMY MpeAcTaBiIeHUs HH(pOpMauu
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIHLIBI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJCTBA IPHU padOTE ¢ XMMUYECKOU
uH(popMaeil: IPUMEHITh MEXIPEeIMETHbIE (PU3NYECKUE U MAaTEMAaTUYECKHUE) 3HAKU U
CUMBOJIBI, (POPMYITbI, a00pEBUATYPBI, HOMEHKJIATYPY; UCIOJIb30BaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHS

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ UAjIora U/WiH
JMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHMPOBATH CBOU MPE/JIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS TIPEJJIOKEHHOM 3a1a4H;

BBICTYIIATh C TIPE3CHTAIlMCH PE3YJIbTATOB ITO3HABATEIIBHON JCATEIIBHOCTH, TTOJTyUYEHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU BBITTOJITHEHUH XUMUYECKOTO
AKCIIEPUMEHTA, TIPAKTUYECKOW paOOTHI IO HCCIICAOBAHUIO CBOHCTB N3y4aeMbIX
BEIICCTB, pealu3aliKi YIeOHOTO MPOCKTa, ¥ (OPMYJIMPOBATH BBIBOJIBI 110 pe3yiIbTaTaM
NPOBEIEHHBIX UCCACAOBAHUM MMyTEM COTIIACOBAHUS MO3UIIUHA B X0JI€ OOCYKICHUS U
oOMeHa MHEHUSIMU.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeiicTBUS

CaMOCTOSITETTFHO TJIAHUPOBATh M OCYIIECTBIISATH CBOIO TIO3HABATEIILHYIO ICSITEIILHOCTD,
orpeensis e€ ey U 3a/1a4i, KOHTPOJIMPOBATh U 110 Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATH MPEIAraeMbIid aJITOPUTM JCUCTBUIN TIPU BBITIOTHECHUH YI€OHBIX U
UCCIIE0BATEIBCKUX 3a/1a4, BEIOMPATh Harbosee 3(pheKTUBHBIN CITOCO0 MX PEIICHUS C
y4E€TOM TOJTYYCHHUST HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEAKITHIX;

OCYIHICCTBJIATE CAMOKOHTPOJIb ACATCIIBHOCTH HA OCHOBC CaMOAaHaJIM3a 1 CaM OOIICHKH.

[IpenmeTHBIC pe3yNbTaThl OCBOCHUSI MPOTPAMMBI IO XUMUU Ha yriayOJIEHHOM YpOBHE Ha
YPOBHE CPeJHETO 001Iero 00pa30BaHUs BKIIOYAIOT ClIeU(pUISCKUe I yIeOHOTO
npeaMera « XuMHUs» HayYHbIE 3HAHUSI, yMEHHUS U CIOCOOBI AEHCTBUI MO0 OCBOEHUIO,
MHTEPIPETALNN U IPEOOPA30BAHUIO 3HAHUM, BUABI E€SITEIBHOCTH MO MOJTYYEHUIO
HOBOTO 3HAHUS U TPUMEHEHUIO 3HAHUH B PA3IMYHBIX YUCOHBIX CHUTYaIUAX, a TAKKE B
peanbHbIX )KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XUMUEH. B nporpamme 1o xumuu
MpEeAMETHBIE PE3YJIbTAThl MPEICTABIECHBI MO TOJAaM U3y4ECHHUS.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHBIE pE3yIbTaThl OCBOCHHUS Kypca «Opranndeckas XuMHUsD) OTPaXxaroT:



c(hOpMHPOBAHHOCTh MPEICTABIECHUN: O MECTE U 3HAUEHUU OPraHUYECKON XUMUHU B
CUCTEME E€CTECTBEHHBIX HAYK U €€ pOJu B 00ECIEYEHUN YCTOMUMBOrO pa3BUTHUSA
YeJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTUYECKOM, SHEPreTUYECKON 1 MUIIEBOM
0€30MacHOCTH, B Pa3BUTHH MEIUILIMHBI, CO3JaHUH HOBBIX MaT€pUaIOB, HOBBIX
MCTOYHUKOB 3HEPIUH, B 00ECIEUYEHUH PALIMOHATIBHOTO NPUPOIONOJIb30BAHUS, B
(opMHUpPOBAaHUN MUPOBO33PEHUS U O0ILEH KyIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUUECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MIPUPOIHON Cpesie; BIaieHUE
CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraloIIue MOHATUS —
XUMHYECKUH 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs 000JI0UKa aToMa, S-, P-, daToMHbIe
opOuTaId, OCHOBHOE U BO30YKAEHHOE COCTOSIHUS aTOMa, THOpUIA3AIUS ATOMHBIX
opOuTaiell, MOH, MOJIEKYJIa, BAJIGHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb
OKHCJICHHSI, XMMUYECKasl CBSI3b, MOJIb, MOJISIpHASI MAcca, MOJIIPHBIN 00bEM,
YIIAepOAHBIN CKeNeT, QyHKIMOHATbHAS TPYIINa, paArKall, CTPYKTypHbIE (POPMYIIbI
(pa3BEpHYThIE, COKpAUIEHHBIE, CKEJIETHBIE), U30MEPHS CTPYKTYpHASI U
IPOCTpPaHCTBEHHAs (TeoMeTprYecKas, ONTUYECKasi), U30MEPbl, TOMOJIOTHYECKUH PsiJI,
TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOA- U a30TCOAEPKALINE OPTAHUYECKUE COCTUHEHUS,
MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHUS; TEOPHH,
3akoHbI (mepuoanveckuit 3akon [[.1. MenzeneeBa, Teopusi CTpOEHUSI OPTaHUYECKUX
BeecTs A.M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPAIIEHUS SHEPTUU ITPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XUMUH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHUS
IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUI; IPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUi, TEPMOANHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTAX UX
IPOTEKaHHUsI, O B3aUMHOM BJIMSIHUM aTOMOB U TPy aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIA 1 Me30MepHbIH dddexTol, opueHTanThl | 1 Il poga); dhakTomoruveckue
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYyYEHUH U O€30MMaCHOM HCITOJIb30BAaHUU
BXHEHIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM 1eITETbHOCTH YEJIOBEKa,
o0IIMX HaYYHBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HEDTH);

c(hOpMHUPOBAHHOCTh YMEHU: BBISBIISITH XapaKTePHbIC MPU3HAKU MTOHSTUH,
YCTaHaBJIMBATh UX B3AUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATUS IIPU
ONMCAaHUU COCTABA, CTPOEHHUS U CBOMCTB OPraHMYECKUX COCIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHI: HCTIONB30BATh XUMUUYECKYIO CHMBOJIUKY ISl COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKETIETHBIX) (OPMYIT
OPraHUYeCKUX BEIIECTB;

COCTaBJISITh YPABHEHHUSI XUMUYECKUX PEAKIIUI U PACKPBIBAaTh UX CYIIHOCTD:
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakluid, peakiuii HOHHOrO 0OMEHa MyTEM COCTaBJICHUS UX MOJIHBIX U
COKpAILIEHHBIX HOHHBIX YPABHCHU;



HU3roTaBJIUMBATL MOACIIN MOJICKYJI OPraHUYCCKHUX BCIICCTB AJIA UIUIFOCTpALlUK UX
XUMHYCCKOT0 U MPOCTPAHCTBCHHOI'O CTPOCHUA,

c(hOpMUPOBAHHOCTh YMEHUM: yCTAHABIUBATH MPUHAIJIC)KHOCTh U3YUCHHBIX
OpraHMYECKHUX BEILECTB 10 UX COCTABY U CTPOEHUIO K ONPEAEIIEHHOMY KIacCy/TpyIiIe
COCIMHEHUH, TaBaTh UM Ha3BaHUA 1o cuctrematudeckoid HoMenkiatype (IUPAC) u
NPUBOJAUTH TPUBUAJILHBIE HA3BAHUS ISl OTJIEJIBHBIX MPEJACTABUTEIIEN OPraHUYECKUX
BEIECTB (3TUIICH, alleTUJICH, TOIYOJI, TNIMLEPUH, STUIICHIJIMKOIIb, (PEHOI,
dbopmanbaeru, aleTalbIerul, alleToH, MypaBbUHAs KUCIIOTa, YKCYCHAsI KUCTIOTA,
CT€apUHOBAas, OJICMHOBAs, NAJIbMUTUHOBAS KUCIIOTHI, MJIUIMH, aJJaHWH, MAJIbTO34,
bpykTO3a, AaHWIVH, TUBUHWII, U30TIPEH, XJIOPOMPEH, CTUPOI U APYTHE);

C(I)OpMI/IpOBaHHOCTB YMCHUS ONIPCACIIATL BUJ XUMHUYECKOU CBSI3U B OpPraHUYCCKUX
COCAUHCHUAX (KOBaHCHTHaH U MOHHAasA CBA3b, G- U TT-CBsA3b, BOAOPOAHAA CBSI?)B);

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUST OPTraH UYECKUX
BemectB A.M. byTiepoBa it 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX
COCTaBa U CTPOCHUS;

c(hopMUPOBAHHOCTh YMEHHI XapaKTEePU30BaTh COCTAB, CTPOCHUE, HU3UICCKUE U
XUMHUYECKHE CBOMCTBA TUMTMYHBIX MPEJCTABUTENICH PA3IMUHbBIX KJIIACCOB OPraHUYECKUX
BEILIECTB: AJIKAHOB, IUKJIOAIIKAHOB, AJIKEHOB, aJIKaJUCHOB, AJIKUHOB, apOMaTUYECKUX
yIJI€BOJA0POJIOB, CIUPTOB, aJbJAETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U
CJIOXHBIX 3(UPOB, KUPOB, HUITPOCOCTUHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB,
yII€BOA0B (MOHO-, TU- U MOJHCAXapUA0B), WJUTFOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEK/]1ly HUIMHU YPaBHEHUSAMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYT;

c(hOpMHPOBAHHOCTH YMEHHUSI MIOJTBEPKAATh HA KOHKPETHBIX MPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUH OT KPATHOCTH U
THUIIa KOBAJICHTHOM CBSA3U (G- U T-CBSI3M), B3AUMHOT'O BIUSHUS aTOMOB U Py aTOMOB
B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHHUKH YTIEBOJAOPOTIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, YTOJb), CHOCOOBI €ro MepepaboTKU U MPAKTUUECKOE
MIPUMEHEHHUE TTPOJIYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHHS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOIOICHUH, U3MEPEHHUH, MOJICITMPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM H
MBICJIEHHOM) U YMEHUS PUMEHSTh 3TU 3HAHUS,

c(hopMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIC OTEPAIIN MBICITUTEILHON
NeSTEIbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IIEHHE, CHCTEMATU3AIIHIO,



BBISIBJIEHUE TTPUYUHHO-CIJIEJICTBEHHBIX CBI3EU — ISl U3YYEHHUSI CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIUM;

c(OpMHPOBAHHOCTh YMEHHI: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSAMU U NIPEICTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JIJIsl OoJiee
OCO3HAaHHOI'O MIOHUMAaHUs CYIIHOCTH MaT€pUAIIbHOIO €IMHCTBA MHUPA, UCIIOIb30BaATh
CUCTEMHBIE 3HAHUS IO OPTraHUYECKON XUMUU JJI1 OOBSICHEHUS M IPOTHO3UPOBAHUS
SABJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHHM: TIPOBOAUTH PACUETHI IO XUMHUECKHM (POPMYIIaM H
YPAaBHCHHSIM XHMHUYCCKUX PEAKIIMHA C UCITOIb30BaHUEM (PU3NYCCKUX BEITMYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJTMYECTBEHHOM
CTOPOHBI: PAacCUETHI IO HAXOXK/ICHUIO XUMHUYECKON (DOPMYJIBI BEIIECTBA 110 U3BECTHBIM
MAaCCOBBIM JIOJISIM XUMHUYECKHUX JIEMEHTOB, MPOAYKTaM CTOPaHMS, TUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH C IMO3UITUN
AKOJIOTUUECKOM 0€30MacCHOCTH MOCIEACTBUS OBITOBOM W MPOU3BOICTBEHHOM
NeATeIbHOCTH YeJIOBEKA, CBA3aHHOM C epepabOoTKOM BEIIECTB, NCIIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JISl IPUHSATHS TPAMOTHBIX PEIIeHUN MPO0OJIeM B CUTYAIUSX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSATEILHO IJIAHUPOBATh M MPOBOJINTH XUMHUYCCKUH
AKCIIEPUMEHT (TOJTyYCHHE U U3YYEHUE CBONCTB OPraHUYCCKUX BEIIECTB, KAUYCCTBCHHBIC
pEaKIUK YTIIEBOAOPOJIOB PA3IUNYHBIX KJIACCOB M KUCIOPOJICOACPIKAINX OPTaHHUSCKUX
BEIICCTB, PEIICHNE AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 PaCliO3HABAHUIO OPTaHMYECKUX
BEIIIECTB) C COOJIIOICHUEM TIPaBUJI O€30MaCHOT0 OOpaIeHUs C BEIECTBAMU U
J1a00paTOPHBIM 000PYAOBaHUEM, (POPMYITHPOBATH 11€Ib UCCIICIOBAHHUS, IPEACTABIAThH B
pas3Tu4yHON (hopMe pe3yIbTaThl SKCIICPUMEHTA, AHAIM3UPOBATh U OIICHUBATh UX
JOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHIA: COOJIIOIaTh IIPaBUjIa SKOJIOTHUECKH I1eJIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYIOBOM JEATEIHLHOCTH B IIEISAX COXPAaHEHUS CBOETO 370POBBSI,
OKPY’KAIOIIEH MPUPOJHOM CPEABI U TOCTUKECHUSA €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCUYECKOTO JEUCTBUS HAa KUBbBIC OPraHU3MBbI OMPEIEITEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAas cMbIch nmokaszaresns [IJIK; ananu3upoBath
11e71eC000pa3HOCTh MPUMEHECHHS OPTaHUYECKUX BEIISCTB B IPOMBIIIJICHHOCTH B B OBITY
C TOYKH 3PEHUS COOTHOIIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIIECTBIIATH LIEJICHANIPABICHHBIN MOUCK XUMUYECKOI
MH(pOpMaLMK B Pa3IMYHbIX UCTOYHUKAX (Hay4yHasl M yueOHO-Hay4YHasl JUTEpaTypa,
cpeacTBa MaccoBoil uHpopmanuu, UHTepHET U Apyrue), KpUTUYECKU aHAIU3UPOBATD



XUMHYECKYI0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ M UCIIOIH30BATh B COOTBETCTBUH C
MOCTaBJIEHHON y4eOHOM 3a7aueil.

11 KVIACC

[IpenmeTHbIE pe3ybTaThl OCBOEHUS Kypca «OO01as U HeopraHudeckas XuMus»
OTpaXkaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN: O MaTepUATILHOM E€IMHCTBE MHUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUM MPUPOJIbI, 0 MECTE U 3HAUYEHUHN XUMUU

B CHUCTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEUeHUH YCTOMYMBOTO PAa3BUTHS, B
pelieHny MpooJIeM dKOJIOTHIECKOM, SJHEPTEeTUIECKON U MUIIEBOM 0€30MacCHOCTH, B
Pa3BUTUU MEAUIMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOUYHUKOB YHEPTUH, B
o0ecrie4eHU paIrmoOHAILHOTO TIPUPOIOTNIOIB30BaHus, B POPMHUPOBAHUH
MHUPOBO33PECHUS U 00IICH KyJIbTYphI YEJIOBEKA, & TAK)KE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TPUPOTHOM CpELIE;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAaHUM, KOTOpasi BKJIIOUAET: OCHOBOIOJIAraroIne
MOHSITUS — XUMUYECKHUH DJIIEMEHT, aTOM, PO aToMa, U30TOIbI, JIEKTPOHHAs 000I0UKa
aToMma, s-, p-, d-aToMHBIE OpOUTAIN, OCHOBHOE M BO30YKIEHHOE COCTOSTHHUS aToMa,
rudpuan3anus aTOMHBIX OpOUTANIeH, MOH, MOJIEKYJla, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBaJCHTHAS,
WOHHAasI, METAJJINYECKasi, BOAOPO/IHAS ), KpUCTAINIMUECKAS PEIIETKA, XUMUUECKasI
peakiusi, pacTBOP, AIEKTPOIUTHI, HEIJIEKTPOIUTHI, AIEKTPOIUTHUIECKAS JUCCOLMAIIUS,
CTEINEeHb JUCCOLMAIUM, BOJOPOAHBIN MTOKA3aTelb, OKUCIUTENb, BOCCTAHOBUTE!Ib,
TETI0BOM 3P (PEKT XUMUUECKOUN peaKIK, CKOPOCTh XUMHUYECKON PeaKIuu, XUMHUIECKOe
PaBHOBECHE; TCOPUHU U 3aKOHBI (TCOPUS IECKTPOJIUTUUECKON JUCCOLMAIINH,
nepuoanyeckuit 3akoH .M. MenaeneeBa, 3aKk0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpPAHEHUSI U TIPEBPAICHUS SHEPTUHU TP XUMUYECKUX PEaKIUAX, 3aKOH TTOCTOSTHCTBA
COCTaBa BEIlIECTB, 3aKOH JICMCTBYIOIIMX MACC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK
XUMHWH, MUPOBO33PEHUYECCKUE 3HAHUSA, JIEKAIIINE B OCHOBE MTOHUMAaHUS MPUYUHHOCTHU H
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; COBPEMEHHBIC MIPEJCTABICHUSA O CTPOCHUU
BENIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM Y HAJMOJICKYJISIPHOM YPOBHSIX;
MPEACTABJICHUS 0 MEXaHU3MaX XUMUYECKUX PEAKIUI, TEPMOJUHAMUYECCKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTeMaX; (PaKTOJIOTMYCSCKHIE CBEICHNUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUHU U 0€30MaCHOM MCITOJIb30BAaHUHU BaXKHEUIITMX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIPHOCTH YEJIOBEKA, OOIHUX HAYIHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJCTBA;

c(hopMHUPOBAHHOCTH YMEHH: BBISIBIIATH XapaKTePHbIC TPU3HAKHU TTOHATHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, UCIIOJb30BATH COOTBETCTBYIOIINE MOHITUS TPU
ONMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHHM;



c(OpPMHPOBAHHOCTh YMEHHUS UCIOIB30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABIICHUS
(opMyI1 BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHMIl, CHCTEMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTJIEIbHBIX BEIIECTB;
c(OpMHPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAJEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJI XUMUYECKOM CBSA3H (KOBaJICHTHAs,
MOHHAs!, METAIJTMYECKas, BOAOPO/IHASA), TUIl KPUCTAIIMYECKON pelIETKH KOHKPETHOTO
BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJA
XUMHYECKOM CBSI3U U TUIA KPUCTAIUNIMYECKON PEIIETKH, OOMEHHBIN U JTOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(hOpMHUPOBAHHOCTh YMEHMI: KIacCU(PUIIMPOBATh: HEOPraHMUYECKUE BEUIECTBA MO UX
COCTaBY, XMMUUYECKHE PEAKIMHU IO Pa3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyroumx BemecTB, TemIoBoMy 3 (PeKTy peakinu, U3MEHEHUIO CTeNeHen
OKHCJICHHSI JIEMEHTOB, 00paTUMOCTH, YUACTUIO KAaTaIU3aToOpa U JPYrHe);
CaMOCTOATEILHO BBIOMPATh OCHOBAHMS M KPUTEPUU JJI KIACCU(PUKALIUU U3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI Nepuoandeckoro 3akoHa J[. 1.
MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepPU30BaATh FJIEKTPOHHOE CTPOECHHUE ATOMOB U
MOHOB XMMHUYECKHX 3JIEMEHTOB MEPBOrO0—4eTBEPTOTO NepruoAoB [lepuonnueckoi
cucreMmsl .. MeHaeneeBa, HCIIOJIb3YsI HOHATUS «IHEPTETUYECKUE YPOBHH,
«PHEPreTUYECKHEe MOYPOBHMY, «S-, P-, 0-aTOMHBIC OpOUTAIIHY, KOCHOBHOE U
BO30YKIEHHOE PHEPTETHUECKUE COCTOSHUS aTOMay; OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U UX COCIMHEHUH 10 IEPUOIAM U
rpynmnam [lepuoanueckoiut cuctemsl .M. MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTePU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MMOJTBEPKIATh CYIIIECTBOBAHUE T€HETUUEC KON
CBSI3U MEK]ly HEOPTaHUUYECKMMHU BEIIECTBAMU C TOMOIIbIO YPABHEHHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTH:
OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUNA MMOCPECTBOM COCTABIICHHUS JIIEKTPOHHOT O
OaylaHca dTUX PEaKINii; peaKIuii HOHHOTO0 0OMEHa ITyTEM COCTABJICHUS UX MOJTHBIX U
COKpAIIEHHBIX MOHHBIX YPABHEHUI; PEAKIIMN TUAPOJIN3A; pEaKIINi
KOMILIEKCOO0Opa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMIUIEKCOB IIMHKA U aJIIOMUHUA );

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKHUX
pEaKUHil C yUETOM UX IHEPreTUUECKUX XaPAKTEPUCTHK, XapaKTEP U3MEHEHUS CKOPOCTH



XUMHYECKOW PEaKINK B 3aBUCUMOCTH OT Pa3IMUHBIX (DAKTOPOB, a TAKKE XapaKTep
CMEINICHUS XUMHYECKOTO0 PABHOBECHSI 10| BJIMSHUEM BHEITHUX BO3ACHCTBUHN (TIPUHIIHT
Jle lllaTenwe);

c(hOpMUPOBAHHOCTD YMECHHS XapaKTePU30BaTh XUMHUCCKHUE PEAKIIUH, JICHKAIIUC B
OCHOBE TMPOMBIIIICHHOTO MOJTYYCHHS CEPHOM KHCIOThI, aMMHaKa, O0IIUe HAyYHbIC
MPHUHIUITBI XAMUYECKHUX TPOU3BOICTB; IIEJIECO00Pa3HOCTh MPUMCHECHHMS
HEOPIaHWYCCKUX BEIIECCTB B IMPOMBIIUICHHOCTH U B OBITY ¢ TOYKH 3PCHUS COOTHOILICHUS
PHCK-TIOJTB3a;

C(I)OpMI/IpOBaHHOCTB BJIaACHUA CUCTEMOM 3HAHMU O MCTOAAX HAYYHOT'O ITO3HAHUA
SIBJICHUU npupoabl — Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, MOACIIMPOBAHUC, SKCIICPUMCHT
(peaHBHBIﬁ Hu MBICJ'ICHHBIfI), HCIIOJIB3YCMbBIX B CCTCCTBCHHbBIX HAYKAX, YMCHUA
IMPUMCHATH 3TU 3HAHUA TIPU IKCIICPUMCHTAJIIBHOM HUCCIJICIOBAHUN BCIICCTB U JJIA
OOBSICHEHHST XUMHYCSCKUX SIBJ'IeHI/If/'I, HMCHOIIUX MCCTO B IIPpUPOJC, HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKA U B HOBCGHHGBHOfI KU3HU,

C(i)OpMI/IpOBaHHOCTL YMCHUS BBIABIIATH B3dAUMOCBA3b XUMHYCCKHUX 3HAHUM C MOHATUIMU
" IPCACTABJICHUAMU APYIUX CCTCCTBCHHO-HAYYHbBIX ITPCAMCETOB IJIA Oonee
OCO3HAHHOI'O TIOHUMAHHUA MAaTCPUAJIBHOI'O CAUHCTBA MHPA,

c(hOpMHUPOBAHHOCTh YMEHHMSI IPOBOJIUTH PACUETHI: C UCTIOIB30BAaHUEM TTOHSITHI
«MaccoBasi J10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPAIUSI»; MACCHI
BEIeCTBA WJIK 00BEMA raza 1o U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO M3 YYaCTBYIOIINX B PEAKIIMHU BEIIECTB; TEIIOBOro 3 (deKxra peakiuu; 3HaUCHUS
BOJIOPOJIHOTO MTOKa3aTessl pACTBOPOB KUCIIOT U IIEJI0YEH C U3BECTHOMN CTETIEHbBIO
JTMCCOITMAIINK; Macchl (00BEMa, KOJIMUECTBA BEIECTBA) MPOYKTA PEaKIIUH, €CIIU OTHO
Y3 UCXOJHBIX BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEAECIEHHON MAaCCOBOM J10JIEH
PacTBOPEHHOTO BEIECTBA WM JJAHO B M30BITKE (MMEET IPUMECH ); IOIH BbIXO/a
IIPOJIYKTa peaKIuu; 00bEMHBIX OTHOIIIEHUH T'a30B; CPOPMUPOBAHHOCTh YMCHHM:
CaMOCTOSITEILHO IJIAHUPOBATH U TPOBOJAUTh XUMUYECKUM IKCTIEPUMEHT (MIPOBEACHUE
peakiuii MFOHHOTO OOMEHA, MOATBEPKACHUE KaueCTBEHHOTO COCTaBa HEOPTraHUUECKUX
BEIIIECTB, OINPEICICHUE CPEJIbl PACTBOPOB BEILIECTB C MOMOIIBIO HHAUKATOPOB,
M3YUYCHHE BIHMSHUS PA3IMIHBIX ()aKTOPOB HA CKOPOCTh XUMHUYCCKOW PEaKINH, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a1a4 110 TeMaM «MeTtamisl» 1 «Hemetamnsi») ¢ coomoaeHeM
npaBuiI O€30MacHOTO OOpaIeHHs ¢ BEIeCTBAMM U J1JaOOpaTOPHBIM 000PYA0BAHHUEM,
dbopMyITHPOBATH LIEJIb HCCIICIOBAHMS, IPSACTABIISATh B Pa3IMIHON POopMe pe3yIbTaThl
AKCIIEPUMEHTA, AaHATM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTH YMEHH: COOII0IaTh MTPaBHUIIa MOJIB30BAHMUS XUMUYECKON MOCYI0U
1 1a00paTOpPHBIM 000pYI0BaHMEM, OOPAIIIEHHS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMU 10 BBITIOJTHEHUIO JTJA00PATOPHBIX XUMHUYECKUX OTMBITOB, SKOJIOTHYECKHU
11eJ1eCO00Pa3HOTO MOBEAEHUS B OBITY U TPYAOBOM JESITEILHOCTH B IIETIAX COXPAHCHUS



CBOETO 3/I0POBbS, OKPYKAIOIIEH TPUPOJTHOM CPEABI U JOCTUKEHUSA €€ YCTOMUYNBOIO
pa3BUTHs, OCO3HABATH OMACHOCTh TOKCUYECKOI'0 JECUCTBUS HA KUBBIE OPTraHU3MbI
ONpeAeIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHUMAas cMmbica nokazaress [T/K;

c(hOpMUPOBAHHOCTh YMEHUI: OCYIIIECTBIIATH LIEJICHANIPABICHHBIN MOUCK XUMUYECKOM
uH(pOpMAaIMK B Pa3IMYHbIX UCTOYHHUKAX (HayyHas U yueOHO-Hay4yHas JUTEepaTypa,
cpenctBa MaccoBoi uHpopmanyu, MHTepHET U Apyrue), KpUTUIECKH aHAIU3UPOBATh
XUMHYECKYI0 HH(OpMAIIHIO, IepepadaThIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3aauei.

CpenctBa, popMbI M MeTOAbI KOHTPOJISI (KOHTPOJILHAs padoTa)

Pe3ynbrarhl MpoMeKyTOUHON aTTeCTAINU, TIPEACTABISIONINE COO0M PEe3yIbTAThI
BHYTPHUIIIKOJILHOTO MOHUTOPUHTA WHIMBUIYAJTIbHBIX 00Pa30BaTEIbHBIX JOCTHKECHUI
0o0ydJaromuxcs, OTpakaroT TUHAMUKY (DOPMUPOBAHUSI UX CIIOCOOHOCTH K PEIICHUIO
y4eOHONPAKTUYECKUX U YUEOHOMO3HABATEIHHBIX 33/1a4 U HABBIKOB MPOCKTHON
nesaTenbHOCTH.  [IpoMexyTouyHas aTTecTarusi OCyIIEeCTBISIETCS B XOJ€ COBMECTHOM
OIICHOYHOM JIEATEIIbBHOCTH TEAaroroB U 00y4aromumxcs, T. €. ABJISIETCS BHYTPEHHEH
OIICHKOM. Pe3ybTaThl UTOTOBOM aTTECTAIUK BBIITYCKHUKOB (B TOM YHCIIE
TrOCYJJTapPCTBEHHOMN ) XapaKTePU3YIOT YPOBEHb JOCTHUKEHUS MPEIMETHBIX U
MeTarnpeIMETHBIX PEe3yJIbTaTOB OCBOCHUS OCHOBHOW 00Pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBaHusi, HEOOXOUMBIX ISl IPOAOIIKEHUST 00pa30BaHMUS.
I'ocynapcTBeHHas (MTOrOBast) aTTeCTAlMs BBITYCKHUKOB OCYILIECTBIISIETCS BHEITHUMU
(M0 OTHOIIEHUIO K 00Pa30BaATEILHOMY YUPEKACHUIO) OPraHaMH, T. €. SIBIISIETCS
BHEIIIHEN OIICHKOM.

IIpomesxcymounou (koHmpoabHas paboma)

10 K1acc- 3HaHHWE TOJIOKEHUS TEOPUM CTPOEHUSI OpTaHMYECKUX BelecTB A. M.
Bbytneposa st 00bsicHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS,
3aKOH COXPaHEHUS MACChl BEIIECTB; COCTAaB, CTPOEHUE, (PU3UUECKIE U XUMUYECKUE
CBOMCTBA TUIMTMYHBIX MPECTABUTENEH PA3TUUYHBIX KIIACCOB OPTaHUYECKHUX,
T€HETUYECKYIO CBA3b MEK/ly HUMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX
peaKInii ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT; pemiaTh 3aja4i Ha BHIBOJ
MOJIEKYJIIPHOUN (POPMYIIBI.

11 knacc- 3Hanue Ilepruoauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB, BUIOB
XAMHYECKUX CBSI3CH, TUTIOB XUMHUYECKUX PEAKIINI, yMEHUE PACCTABIATH KO HUITHETHI
C IOMOIIIBIO ANEKTPOHHOTO OanaHca, MOHSATUSI OKUCIUTENb, BOCCTAHOBUTENb, CBOWCTBA
OCHOBHBIX KJIACCOB COEAMHEHU, METAJIJIOB, HEMETAJJIOB, BICTPAUBATh T€HETUYECKHE
L[EMH OPTAaHUYECKUX U HEOPTaHMYECKUX COEMHEHUM, peliaTh BCe TUIIbI 3a1a4.



3.TemaTnueckoe MIIAHMPOBAHUE

10 xiaacc
Ne | Tema KoanuecTBO
9acoB
1 | TeopeTndeckre OCHOBBI OPTaHUYECKON XMMUHU 8
2 | YraeBogopoasl 35
3 | Kucnopoacoaepskaiire opraHn4ecKie COeTMHEHUS 41
4 | AzoTcoaepkaliyie OpraHuuecKre COeJMHEHUS 12
5 | BeicokoMoneKymspHbIE COCTUHCHUS 6
HUTOI'O 102
TemaTtnueckoe mianuposanue 11 kiace
Ne | Tema KoanuecTBO
9acoB
1 | TeopeTnyeckue OCHOBBI XUMUU 39
2 | Heoprannyeckas xumus 54
3 | Xumus v Ku3Hb 9
HUTOI'O 102




