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IosicHuTeNLHAA 3aNMNCKA

Pabouasi nporpaMMa cocTaBjieHa HA OCHOBAHUH:

o @ejiepalbHBI TOCYJApCTBEHHBIM 00pa30BaTENIbHBIN CTaHAAPT CpeaHero obmiero ooOpaszoBaHus yTBepkAEH [Ipukazom
MunuctepcTBa oopazoBanus U Hayku P® ot 17 mast 2012 r. N 413, C usMeHEeHUsIMU U JOTIOTHEHUsIMU OT:29 nekabps 2014 r.,
31 nexabps 2015 r., 29 urons 2017 r., (B penaxiwu npukaza Munucrepcrsa npocserenus Poccuiickoit deneparmu ot 11.12.2020
roga Ne712),

e [Ipumepnasi ocHOBHasi oOpa3oBaTebHas MpoOrpaMma CpelIHero oluiero oopasoBanusi (omoOpeHa peinieHueM ¢eaepaibHOTO
y4eOHO-METOIMUECKOT0 00beAMHEHUS 110 00111eMy 00pa3zoBanuto (mpoTokos OT 28 uroHs 2016 1. Ne 2/16-3)

e (OcHOBHOI 00pa30oBaTeNIbHON MporpamMmoii cpeanero oomero oopazosanust MBOY COIII Ne4.

o OepepanbHas oOpa3oBaTeNbHAs MpPOrpamMma CpeaHero oodiiero oOpazoBaHus (YTBEp)KACHHas MpUKa30oM MUHIPOCBEIICHUS
Poccuu ot 18.05.2023 mox Ne371)

e VYueOHOro rmiaHa, kaneHmapHoro yuyeOHoro rpaduka MBOY COIII Ned u sBhsieTcs COCTaBHOM YacTbI0 OCHOBHOM
oOpa3zoBaTeapHOM TporpaMMbl cpeHero obinero oopazosanust MBOY COII Ne4.

Pabouast mporpaMMa BOCHUTAHUS PEAIU3yETCs] HHTETPUPOBAHHO MOCPEICTBOM  COJIEPKaHUsS y4eOHOro TMpeaMeTa.

Bcero Ha ypoBHe

Kaace 10 xkiace 11kiaacce
oOpa3zoBaHusi

KonnuectBo yacos 102 99 201




Conepskanue y4eOHOro npeamera

OCHOBBI OPraHN4YecKoOil XUuMHUH

[losiBeHME M pa3BUTHE OPraHUYECKOW XUMHUM Kak Hayku. [IpenMer oprannyecko xumuu. MecTo U 3Ha4€HHE OPraHUYECKOU
XUMHUH B CUCTEME €CTECTBEHHBIX HayK. B3aMOCBA3b HEOPIraHUYECKUX U OPTaHUYECKUX BEILECTB.

XHUMHUYECKOE CTPOCHUE KAK MOPANOK COCAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHUYECKOIO CTPOCHMsI OpPraHMYecKux coeanHeHuil A.M. BytnepoBa. YriepoaHblid CKEJIET OpPraHUYECKONM MOJIEKYJIBI.
KpaTtHocTh XMMHUYECKON CBSI3U. 3aBUCHMOCTH CBOMCTB BEILIECTB OT XMMHMYECKOTO CTPOCHHS MOJeKyll. M3oMepuss U U30MEphl.
[Tonsitue o pyHkimonanbHoM rpymme. [IpuHIUIBI KiIaccu@UKauuy OPraHMuecKUuX CoeIMHEeHn. MexayHapogHas HOMEHKIIATypa U
INPUHLINIIBI 00pa30BaHUs HA3BaHUN OPraHUYECKUX COCIMHEHUH.

Knaccudukanusa u 0cOOEHHOCTH OpraHMuYecKux peakuui. PeakuumonHble neHTpbl. [lepBoHayanbHbIE MOHATHS O TUIAX U
MEXaHM3MaX OPraHMYECKUX pEaKIui. [ OMOJUTUYECKMH W TETEPOJIMTHYECKUN pa3pblB KOBAJIEHTHOW XHWMHYECKOM CBSI3H.
CB0OOIHOpAAMKANIBHBIN U HOHHBIA MeXaHU3Mbl peakiuu. [lonstue o Hykiaeoduie u anexTpodue.

AJKaHBEL DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIBI METaHa. SP>-ruOpuamM3anyus opouTaneli aTOMOB yriepoa.
['omonornyeckuit psn u obmas ¢opmyna ankaHoB. CucremaTHueckas HOMEHKJIATypa alKaHOB W paaukaioB. M3omepus
YTIEPOTHOTO ckeneta. Pu3ndecKkrue CBOMCTBA aIKaHOB. 3aKOHOMEPHOCTH M3MEHEHUST (DU3NYECKUX CBOMCTB. XMMHUECKUE CBOMCTBA
QJIKaHOB: TaJOr€HUPOBAHUE, NETHJIPUPOBAHUE, TEPMHUUECKOE PA3I0KEHHE, KPEKUHI KakK CIOCOObl MOJMY4YeHMs] Ba)KHEHIIMX

COCHHHGHHﬁ B OPraHN4CCKOM CHHTC3C. FopeHHe AJIKAHOB KaK OJIMH M3 OCHOBHBLIX MCTOYHHUKOB TCIIJIa B IIPOMBIINIJICHHOCTH U 6BITy.



N3omMepuzanusi Kak crnoco0 MOJIy4eHHs BBICOKOCOPTHOTO OeH3uHa. MexaHu3M peakiuu CBOOOJHOPAAMKAIBLHOTO 3aMEIICHHUS.
ITonyuenue ankanoB. Peaknns Bropua. Haxoxaenne B npupoie ¥ IPUMEHEHUE ATKAHOB.

[Muknoankanel. CTpoeHue MOJEKyNl LuKiIoankaHoB. OOmias dopmyna mnukioankaHoB. HoMeHknaTypa IMKIOATIKaHOB.
N3oMepus UKIIOATKAHOB: YIJIEPOJHOTO CKeNeTa, MEeXKKIIacCoBast, MPOCTpaHCcTBeHHas (yuc-mpanc-uzomepusi). Crnenudpuka cBOMCTB
LAKJIOAIKAHOB C MAJIBIM Pa3MepoOM LHKIA. Peakiuy npucoeAMHEH s U paIuKaIbHOTO 3aMEILICHHUS.

AJKeHBI. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI STUIIEHA. SP>-THOpUIM3alys OpOuTaeil aToMOB yriepoa.
G- U 7m-cBsA3u. ['omonornueckui psg u odmwas ¢opmyna ankeHoB. HomenknaTypa ankeHoB. M30oMepusi ajJkeHOB: yriepOAHOIO
CKeJIeTa, MOJIOKEeHUSI KPaTHON CBA3M, MPOCTPAHCTBEHHAS (yuc-mparc-u30Mepust), MexkiaccoBas. @uU3nyeckre CBONWCTBA aJIKEHOB.
Peakuuu 31eKTpopUIBHOrO MPUCOEAUHEHHS KaK CHOCO0 MOMydeHUs (PyHKUMOHAIBbHBIX MPOU3BOJHBIX YIiieBoopoaoB. [IpaBuio
MapkoBHUKOBA, €ro JJIEKTPOHHOE 00OCHOBaHME. Peakiuu okucienus v noauMepusanuu.lloaudTHiIeH Kak KpYMHOTOHHAKHBIN
MPOJIYKT XMMHYECKOTO MPOU3BOACTBA. IIpoMbllieHHbIE W J1aDOpaTOpHbIE CHOCOOBI TMOJIYYEHMs! alKeHOB. [lpasuno 3aiiyesa.
[IprMmeHeHne anKeHoB.

Ankanuensl. Knaccudukarus ankagueHOB MO B3aWMMHOMY PACIOJIOKEHUIO KPaTHBIX CBsA3ell B Mojekyne. OcoOeHHOCTH
ANIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHHUS CONpsbDKeHHbIXankaaueHoB. OOmas Qopmyna ankagueHoB. Homenknatypa u
A30MepUsl AIKAIUCHOB. (DU3MYECKHE CBOMCTBA AJIKAJWECHOB. XMMHUYECKHME CBOWCTBA AJIKaJMECHOB: PEAKUMU IPUCOCIUHEHHUS
(rumpupoBaHue, TaJIOTeHUPOBaHKE), TopeHus u noiaumepusanuu. Briang C.B. JlebeneBa B mosydeHHe CHUHTETUYECKOTO KaydyKa.
Bynkanuzanusi kayuyka. Pesuna.MHorooOpa3zue BHUIOB CHUHTETHUYECKHMX KaydyKOB, MX CBOHCTBa M mnpuMeHeHue. [lomydenue
AJIKaINECHOB.

ANKHUHBI. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl aleTWIeHa. SP-TUOpuaAu3anus opOuTaneil aToOMOB
yraepoja. ['omonornueckuilt psg u obmas gopmyna ankuHoB. Homenknatypa. M3omepus: yriepogHoro ckenera, MOJIOKEHUS

KpPaTHOM CBSI3H, MEKKIaccoBasi. @U3NYECKUE CBOWCTBA AJKMHOB. XMMHUYECKHE CBOWCTBA AJKUHOB: PEAKLIHMU MPHUCOCAUHECHUS KaK



Ccroco0 TOJydeHHs] MOJIMMEPOB U APYTHX TMOJIE3HBIX MNPOAYKTOB. Peaxkyuu 3amewenus. ['opeHue aleTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHM ISl CBAapKU M Pe3Ku MeTauioB. lloslydeHue aneTwiieHa NMUPOJM30M METaHa U KapOWIHBIM
meTtonoM. [IprumeHeHue areTuieHa.

Apenbl. Ucmopus omkpeimusi 6enzona. COBpeMEHHbIE TMPEACTaBICHHUsSI 00 3JEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHHHU
oen3ona. M3omepust 1 HoMeHKIIaTypa romosioroB 0ensosa. Oomas popmyna apeHoB. dusnyeckue cBocTBa OeH301a. XUMHUECKUE
CBOMCTBa O€H30J1a: peaKIMK MEKTPOPUIBHOTO 3aMeIIeHUs (HUTPOBaHKE, TaJIOTEHUPOBAHUE) KAK CIIOCO0 MOTYYEHHUS] XUMUYECKUX
CPEIICTB 3aIMThl PACTEHUH; MPUCOEANHEHUS (TMAPUPOBAHUE, FAJION€HUPOBAHKUE) KAaK JTOKA3aTEeIbCTBO HEMPENEIBbHOIO Xapakrepa
oenzona. Peakuus ropenus. [lomydenue Oenzona. OcobenHoCmu XumMuueckux ceoucme monayoid. B3auMHOe BIIMSIHUE aTOMOB B
MoJIeKyJie TostyoJia. Opuenmayuonusie d¢hghexmoi 3amecmumereti. Il pumMeHeHE TOMOJIOTOB O€H307a.

Cruptel. Knaccudukanus, HoMeHkIaTypa ciipToB. ["'omosornueckuil psg u odmas (opmysa NpeaeabHbIX OJJHOATOMHBIX
cnuptoB. M3omepus. @usnyeckre CBOMCTBA NMPENEIBHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHAs CBSI3b MEXAY MOJIEKYJAMU U €€
BIIMSIHUE Ha (PU3MYECKUE CBOMCTBA CHUPTOB. XMMHUYECKHE CBOMCTBA: B3aMMOJEHCTBUE C HATPUEM KaK CIOCOO YCTaHOBJIEHUS
HaJU4Msl TUIPOKCOTPYIIbI, C TaJOT€HOBOAOPOJAMHM KaK CHOCOO TMOJIYYEHHs] PACTBOPUTENEH, BHYTPHU- U MEKMOJIEKYJsIpHas
nerunpatarus. Peakiys ropeHus: CiiupThl Kak TOTUIHBO. [loydeHne aTaHomNa: peakius OpoKEHUs TIFOKO3bI, THpaTaIis dTUJICHA.
[IpumeneHnue MeTaHona U 3TaHoja. OU3NOIOTMYECKOe JACMCTBIME METAaHOJIa U 3TaHOJIA HAa OPraHu3M 4YesloBeKa. DTUJICHIIUKOIb U
[JIMIEPUH KaK MPEICTABUTENN MPEIEIbHBIX MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIHUPTHI U €€
IIPUMEHEHUE U1l PacllO3HABAHUS TJIMUEPHHA B COCTaBE KOCMETHMYECKUX CpeAcTB. IIpakThueckoe NpUMEHEHUE STUIIEHIIIMKOIS U
[IALIEpUHA.

®enon. Ctpoenne Monekyibl (penona. BzaumHoe BrnusiHue aToMoB B Mousiekyie ¢eHona. dusnueckue cBoicTBa (eHoua.

XrMHUYECKHE CBOMCTBA (PEaKIMK C HATPUEM, THJIPOKCUAOM HaTpusi, opomom). [lonyyenue denona. [Ipumenenue dpenona.



Anbneruasl U ketoHbl. Knaccudukauust anbaeruioB u KeToHOB. CTpoeHUE NpeNeiabHBIX albJETHJIOB. JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KapOOHWIBHOM Tpymmbl. ['omonoruueckuii psa, obmas ¢opMylia, HOMEHKJIATypa U H30Mepus
IpeaeNbHbIX aNbAeruoB. Pu3nyueckue CBOICTBA MNPEIEIBbHBIX aJbAECTUAOB. XUMUYECKUE CBOMCTBA NPEACIbHBIX alIbIETUIIOB:
TUJIPUPOBAHUE; KAueCTBEHHBbIE DPEAKIMM Ha KapOOHMJIBHYIO TIpyHmy (peakuus «cepeOpsHOro 3epkaja», B3aUMOJIEHUCTBUE C
rugpokcuiom memd (1)) m ux mpuMeHeHwe Ui OOHApPY)KEHHS MPENETbHBIX AIBJCTUAOB B TPOMBINIICHHBIX CTOYHBIX BOJAX.
[TommyueHne mnpeneiabHBIX albJETU0B: OKHCIIEHHWE CHOUPTOB, Tuaparanus aueTwieHa (peakuus Kyuepoa). TokcuuHOCTb
anbaerufoB. [Ipumenenue popmanbaernaa u aneranpiaeruia. AETOH Kak NpeJCcTaBUTENb KETOHOB. CTpOEHHE MOJIEKYJIbI alle€TOHA.
Oco0eHHOCTH peakuy OKucaeHus aluerona. [I[puMeHenue ameroHa.

Kapb6onossie kucnotel. Knaccudukanuss 1 HoMeHKIaTypa KapOOHOBBIX KHUCIOT. CTpoeHHE NpelesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIbHOW Tpynmbl. ['omonormyeckuid psg v oOias
dbopMyna mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. DU3MYECKUE CBOMCTBA MPEICIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOMCTBA MPEAEIIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT (PEaKIUU C METaJUIaMH, OCHOBHBIMH OKCHUJAMHU,
OCHOBAHMSIMU M COJSIMH) KakK TOATBEPXKICHHE CXOJICTBA C HEOPraHWYECKMMHU KHcCIIoTaMu. Peakius stepudukanumm u ee
oOpatuMocTh. BnusHue 3amectuTeneid B yrieBOJAOPOJHOM pajuKale Ha CHIIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKHX
CBOMCTB MYypaBbHHOW KHUCIOTHI. [lojlyueHue mpeaesbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIEHHME aJKaHOB, AJIKEHOB,
NEPBUYHBIX CHOUPTOB, ajbACTUAOB. BaxHeilline mnpeiacTaBUTeNn KapOOHOBBIX KHCIOT: MypaBbHHAas, YKCyCHas M OeH30iHasl.
Beiciine npenenbHble M HENpenenbHblE KapOOHOBBIE KUCIOTHL. Onmuueckas uzomepus. Acummempuyeckuti amom yaiepood.
[TpumeHeHne KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl U xupbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(upoB. MexkiaaccoBas H30MepHsi C KapOOHOBBIMHU
kuciaoraMu. CrnocoObl MOJy4YeHHUs CIIOXKHBIX 3¢upoB. OOpaTuMOCTh peakuuu 3repudukanuu. [I[puMeHeHre CI0KHBIX 3QUpPOB B

nunieBo M map@roMepHOd NPOMBIILIEHHOCTH. JKUpbl Kak CiOXHbIEe 3(GUPbl TIULIEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT.



PacturenbHble U KMBOTHBIE JKHUPBI, UX cocTaB. Du3nyueckue CBOMCTBA KUPOB. XUMUUYECKUE CBOMCTBA >KUPOB: THJPUPOBAHME,
okuciieHne. ['uaponu3 wiM OMbUIEHHE XUPOB KaK CHOCOO MPOMBINIJICHHOTO MOJXYYEHHs COJIeH BBICHIMX KapOOHOBBIX KHCIIOT.
[Ipumenenue xupoB. MbUIA Kak COJIM BHICHIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIA.

VYrneonpsl. Krnaccudukanus yrieBomoB. Duznueckue CBOMCTBA M HAXOXICHUE YIJIEBOAOB B mpupoje. [nmroko3a kak
aNbJETUIOCIUPT. XUMUYECKHE CBOWCTBA TJIIOKO3BL: ayuIupoanue, AalKuIuposaHue, CIUPTOBOE W MOJIOYHOKHUCIOE OpOKEHHE.
OKCIEpUMEHTAIIBHBIE JTOKA3aTEIbCTBA HAIMYMS AJIBJACTHIHON M CIUPTOBBIX I'PYII B Iitoko3e. IlomydeHue rimrokossl. Ppykmosa
Kak uzomep enokosvl.Puboza u oezoxcupubosa. Baxheillune aucaxapuabl (caxaposa, JaKkmosd, Maibmo3d), UX CTPOCHUE U
¢usnueckue cpoiicTBa. ['maponus caxapossl, jgakmossl, Manbmosvl. Kpaxman M 1emnosio3a Kak OHWOJOTHYECKUE MOJUMEPHI.
XuMUYecKHe CBOMCTBa Kpaxmaia (THIpoJin3, KaYeCTBEHHAsI peakiys ¢ HOJIOM Ha Kpaxmall U €€ IMpUMEHEHHUE i1 OOHapyKEeHUs
Kpaxmaja B MPOAYKTAX MUTAHUS). XUMUYECKHE CBOWCTBA LEIUIIONO3bL: THAPOIU3, 00pa3oBaHUE CIOKHBIX 3pupoB. [Ipumenenune u
Ouonoruyeckas poJib yriaeBoaoB. OKHUCIEHUE YIJIEBOJOB — UCTOYHUK 3HEPIHU JKUBBIX OpraHu3MoB. [ToHsTHe 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEpPE AllETATHOI'O BOJOKHA.

W nenTudukaims opraHM4ecKux coequHeHuM. ['eHeTnueckas CBsi3b MEX/1y KJIacCaMy OPTaHUYECKUX COECTUHEHUN.

Awmunsl. IlepBuuHble, BTOpUUHBIe, TpeTHUHble aMUHBL. Kiaccudukanus aMMHOB MO THUITYy YTIJIEBOJOPOJHOTO paavKalia U
YUCIIy aMUHOTPYNI B MOJIEKYJe. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MpeAeNIbHbIX aMUHOB. DHU3WyecKue CBOWCTBA
aMUHOB. AMHUHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUHUU C BOJOM, KUCIOTaMU. Peakuus ropeHus. AHWIUH Kak MPEACTaBUTEINb
apomaTHueckux amMuHOB. CTpoeHue aHunuHa. llpuymHBl OCrnabiieHuss OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHHWU C aMHUHAMU
npenenbHoro psga. XMMUYECKME CBOMCTBA aHWIMHA: B3aMMOJICUCTBHE C KUCIOTaMH, OpOMHOUM BoaOH, okucieHue. [lomydyenue
AMUHOB AJKWIMPOBAHHEM aMMHAaKa M BOCCTAaHOBJIEHHMEM HHUTPONPOM3BOJHBIX YIJIEBOAOpoAOB. Peakuus 3ununHa. IlpuMenenue
aMUHOB B (papMalleBTUYECKON MPOMBIIUIEHHOCTU. AHUIUH KAK Cbipbe Ol NPou38o0cmea aHuiuHoswix kpacumenet. Cunmesvl Ha

OCHO6¢€ aAHUJIUHA.



AmuHokucinotrel U Oenku. CocraB u HOMeHknarypa. CTpoeHME aMHHOKHUCIOT. ['OoMollorMueckui psf NpeaeiabHbIX
AMUHOKUCIOT. M30mepusi npeodenbHulx amunoxuciom. DOU3NUECKHUE CBOMCTBA MPEICTbHBIX aMUHOKHUCIOT. AMHHOKHUCIOTHI Kak
ampoTepHble opranuueckue coenuHenus. Cunrte3 nenTtuaoB. llenTtunHas cBs3b. buojormyeckoe 3HAUYEHUE G-AaMUHOKHUCIIOT.
O6nactu mNpUMEHEHHs aMUHOKHUCIOT. benkukak npupoansie Ouononumepsl. CoctaB U cTpoeHue OenkoB. (OcHo8Hble
AMUHOKUCTIOMDbL, 00pasyowue denku. XUMUIECKUE CBOMCTBA OEIKOB: THAPOJIN3, IEHATYpallvs, KaueCTBEHHbIC (I[BETHBIC) PEAKIIUU
Ha Oenku. [IpeBpaienus OeNKOB MUIM B opraHu3Me. buonorudeckue QyHKIUMU OETKOB. JJocmuoicenus 6 uzyueHuu CmpoeHus u
cunmesa 6enKos.

Asomcooepocawjue 2emepoyuxnudeckue coedurnenus. Illuppon u nupuoumn: >1eKmMpoHHOE CMpoeHue, apoMamuyecKuil
xapaxmep, paziudue 8 NposeieHUuU OCHOBHbIX ceolicms. Hykneunogvle kuciomol. cocmas u cmpoerue. Cmpoenue HyKieomuoos.
Cocmas nykneunoswoix kuciom ({HK, PHK). Ponb HyK1euHo8bIX KUCIOM 8 HCUZHEOesMeIbHOCU 0OP2AHUSMOS.

Bricokomonekynsipabie  coeauHeHUs. (OCHOBHbIE TIOHSATHS BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMEp, MOJUMED,
CTPYKTYpHO€  3BE€HO, CTemneHb nosmMmepusanuu. Knaccudukamuss  monumepoB.  OCHOBHBIE — CIOCOOBI  MOJY4YEHUS
BBICOKOMOJICKYJIIPHBIX COCAMHEHUM: pEaKluu TOJMMEPU3alMN W MOJUKOHJeHCAluu.CTpoeHue U CTPYKTypa MOJUMEPOB.
3aBHUCUMOCTh CBOWMCTB MOJIUMEPOB OT CTPOCHUS MOJIEKYJ. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE MOJIUMEpPHI. [Iposoosuue
opeanuyeckue noaumepwvl. Komnosumnvle mamepuansl. Ilepcnekmugsbl UCnonb308aHUsl KOMROIUMHbLIX Mamepuanos. Knaccudukarms
BoJlokOoH. CuHTeTMdeckue BoJIOKHA. [lommddupHble W TOIMAMUIHBIE BOJIOKHA, WX CTpPOCHHE, CBoWcTBa. I[IpakTuueckoe
UCIIOJIb30BaHUE BOJIOKOH. Cunmemuueckue nieHKu. u3oaayus 0 npo8ooos, Memopansl OJisl OnpecHeHusi 600bl, 3auUmMHble NIeHKU
0151 agmomobueli, niacmulpu, xupypeudeckue nosazku. Hoevie mexnonocuu oanvHetiuieco co8epuleHCmME0BaHUsL NOIUMEPHBIX

mamepuaios.



Teopernueckne 0CHOBbBI XUMHH

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpoeHus aroma. [lyanmusm anektpoHa. Keammoewvle uucina. Pacnpenenenue
AIEKTPOHOB IO YHEPTETUUYECKUM YPOBHSIM B COOTBETCTBHUH C NMPUHIMIIOM HAWUMEHBIIEH SHEPIHH, MPABUIOM XYHAA W MPUHIIUIIOM
[Taymu. OcoOeHHOCTH CTPOCHHSI DHEPreTHYECKUX YPOBHEH aToMoB d-3iieMEHTOB. ODIJIEKTpOHHAs KOH(Urypamus aTtoma.
Knaccudukanus XUMUYECKHX 3JIEMEHTOB (S-, P-, d-aymemeHThI). OCHOBHOE M BO30YXKICHHBIC COCTOSIHHS aTOMOB. BayieHTHBIC
anekTpoHsl. [leproanueckas cucrema xumuueckux 3ieMeHToB JI.M. MenneneeBa. @uznueckuil cMbica [leproandeckoro 3akoHa
J.W. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUW MO MEpUOAaM U Tpyniam.
MupoBo3s3pendeckoe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona /.M. MenaeneeBa. I/lpocnoser /[.U. Menoeneesa. Omkpvimue
HOBbIX XUMUYECKUX IIEMEHMO8.

DNeKTpOHHAs TPUPOAA XUMUUYECKON CBSI3U. DIEKTPOOTPULATENbHOCTh. KOBalleHTHas CBs3b, €€ PAa3HOBUIHOCTH U MEXAaHU3MbI
oOpazoBanusi (OOMEHHBII U JOHOPHO-aKIENTOpHbIN). WMoHHas cBsa3b. Meramumueckas CBsi3b. BojmopojaHas — CBsI3b.
MesicmonexynsipHvle 83aumoOeticmaus.

Kpucramnnueckue u aMopdHble BelECTBA. THIBI KPUCTAUIMUYECKMX PEIIETOK (aToOMHasi, MOJEKYJApHas, HOHHasd,
MeTaJyIn4eckasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAIMUECKOM pemieTkd. [IpuunHbl MHOTOOOpasus
BelecTB. COBpeMEHHbIE IPE/ICTABIICHUS O CTPOSHUH TBEPABIX, )KUJKUX U Ta3000pa3HbIX BELIECTB. JKuokue kpucmaniol.

XyuMHuuYecKre peakuuu. ['OMOreHHsle W rereporeHHble peakuuu. CKOpOCTh PEakUuH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
(GakTOpOB: MPUPOJBl PEATUPYIOUINX BEIIECTB, KOHIIEHTPAILMM pearupyrolux BeUIecTB, Temmeparypbl(ripaBuwio Baut-I'odda),
IJIOIIA/IA PEAKIMOHHOM MTOBEPXHOCTH, HAJTMYMS KaTalnu3aropa. JHEprus akTuBauuu. Akmusuposannsiu komniekc. KatanuzaTopsl u
karanu3. Poap katanu3atopoB B IPUPOJIE€ U TPOMBIIUIEHHOM ITPOU3BOJICTBE.

Ilonamue 06 sumanvnuu u sumponuu. Snepeus ' uboca. 3akon I'ecca u cneactsus u3 Hero. TermmoBbie YPPEeKThl XUMUYECKUX

peakuuii. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh peakiuidi. XuMudeckoe paBHoBecue. CMellleHne XUMUYECKOr0 paBHOBECHS



NoJ JACHCTBUEM pa3IMUYHBIX (DAKTOPOB: KOHILEHTPAIMM PEAarecHTOB WJM MPOAYKTOB pPEaKIMU, J1aBlICHUs, TemmepaTypsl. Poib
CMEITICHUST PABHOBECHS B TEXHOJOTUYECKUX TIPOIIECCax.

Hucnepcusie cucteMbl. KoanouoHnvlie cucmemsl. VICTHHHBIE pacTBOpbl. PacTBopeHMe Kak (U3HKO-XUMHUYECKHH Mpolecc.
CrocoObl  BBIp@KEHHSI KOHIEHTpAIlMM pPACTBOPOB: MaccoBasl JIOJs PACTBOPEHHOTO BEIECTBA, MOJAPHAS U MOJIAIbHASA
KoHyeumpayuu. Tump pacmeopa u mumposanue.

Peaxniuu B pactBopax anekTponuToB. KauecTBeHHbIE peakiluyi Ha HOHBI B pacTBOpe. KucioTHO-OCHOBHBIE B3aUMOJICHCTBUS B
pactBopax. AMQoTepHOCTb. Honnoe npoussedenue 800vl. Booopoonviti nokazamensv (pH) pacmeopa. I'naponus coneit. 3HaueHue
TUAPOJIH3a B OMOJOTHYECKUX OOMEHHBIX mporieccaX. [I[puMeHnenne ruapom3a B IPOMBIIIUICHHOCTH.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE PEAaKIUd B MPUPOJE, MPOU3BOACTBEHHBIX TIPOLIECCaX U IKU3HEICATEIHLHOCTU
opranu3MoB. OKucaumenbHO-60CCMAHOBUMENbHBIU NOMeHyuan cpeowvl. Juacpamma Ilyp6s. lloBeneHue BellecTB B cpeAax ¢
pa3HbpiM 3HaueHueMm pH. MeTonbl 3JIEKTPOHHOTO U 31eKMpPOHHO-UOHHO20 OanaHca. | 'aTbBaHMYECKH DJIEMEHT. XHUMUYECKHE
HUCTOYHUKH TOKa. CmaHoapmuwiii 6000p0OHbIl 31eKmpod. CmanoapmHwlll 31eKmpoOHblll NOmeHYual cucmemvl. Pso cmanoapmmuulx
9EeKMPOOHLIX nomenyuanos. Hanpasnenue oxuciumenbHo-60CCMAHOBUMENbHBIX peaKyuti. DIEKTPOIU3 PaCTBOPOB U PaCILJIaBOB
coneid. [lpakThueckoe TPUMEHEHUE HJICKTPOIM3a JUIsl TOJYYCHHS IICTOYHBIX, IIEJIOYHO3EMEIbHBIX METAJIOB M AIIOMUHUS.
Koppo3zus MeTamioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAJIIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKOH XUMHUHU

Oo6mas xapakrepuctuka 35eMeHTOB |A—IlIA-rpynn. Oxcuasl W TEpOKCHABl HATpus W Kanus. Pacmo3HaBaHWe KaTHOHOB
HaTpust ¥ Kanus. Conu HaTpus, Kayius, KaJblMs U Mar"us, UX 3Ha4€HHE B NPUPOJE M KU3HU 4esloBeKa. JKecmkocmb 600bl U
cnocobwl ee ycmpanenus. Komniexcruvle coeOunenus antoMunus. Anomocunukamaot.

Meramnel IB-VIIB-rpynn (Menp, 1muHk, xpom, Mapranei). OcobeHHOCTH cTpoeHusi aTtomoB. OOmue Quznueckue u

XUMHYECKHE CBOMCTBA. HOJIyqul/Ie H IIPUMCHCHHC. OKCI/II[I)I U TUAPOKCHUABI OTHX MECTAJJIOB, 3aBUCUMOCTDL HUX CBOMCTB OT CTEIICHHU



OKHCJICHUS 3yeMeHTa. Baxkneinmue conu. OKHCINUTENbHBIE CBOMCTBA COJIEM XpOMa M MapraHia B BBICHICH CTEIEHU OKHUCIICHUS.
Komnnexcnuvle coedunenus xpoma.

Oo6mast xapakrtepuctuka 31eMeHTOB |V A-rpynmnel. CBoiicTBa, mojyyeHue W npuMeHeHue yriis.CHHTe3-ra3 Kak OCHOBa
COBPEMEHHOM MPOMBIIIUIEHHOCTU. AKTUBUPOBAHHBIN YTroJib KaKk ajcopOeHt. Hanocmpyxkmypol. Muposvie docmudicenus 8 obracmu
CO30aHUsl HAHOMAMEpPUanos. INeKMpPOoHHOe CMmpoeHue MONEeKyabl yeaproeo easza. llomyuenue u npumeneHue y2apHo20 2aszd.
buonornyeckoe neiictBue yrapuoro rasza.KapOujsl kanbius, anroMuHus U xkene3a. KapOboHatel u ruspokapooHatsl. Kpyeosopom
yenepooa 6 H#cusoil u Hexcueou npupooe. KauecTBeHHas peakuus Ha KapOoHaT-uoH. PU3NUEeCcKue U XUMUYECKUE CBOMCTBAa KPEMHHSI.
Cunansl u cunmuuuabl. Oxeu kpemuus (1V). KpemuueBbie Kuciaotsl U ux coyid. CUIMKATHBIE MUHEPaJIbl — OCHOBA 36MHOM KOPBI.

O6mas xapakTepuctukalieMeHToB VA-rpynnel. Hutpunsl. KauecTBeHHas peakiysi Ha HOH aMMOHUSA. A30THasi KUCJIOTa Kak
okucnutenb. HutpaTel, ux (u3MUecKUe U XMMUYECKHE CBOMCTBaA, mpuMmeHeHue. CBOMCTBa, MOMyuyeHHEe W puMeHeHue (ocdopa.
®dochun. Dochopusie u momudocdopHbie KUCIOTH. bruonorudeckas poib dpocdaTos.

O6mas xapaktepuctuka’ieMeHToB VIA-rpymnmnbsl. OcoOble CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM KUCIOThl. KauecTBeHHBIE
peakluu Ha CyIbPua-, CyIbPuUT-, U CyJIb(PaT-UOHBHI.

Oo6mas xapakrepuctukasiemMeHToB VIIA-rpynmel. OcobeHHOcTH XuMUU ¢GTopa. ['amoreHoBOAOPOAbI M UX TOJy4YEHHUE.
['anoreHOBOAOPOIHBIE KUCIOTHI U UX COJiM. KauecTBEHHBIE peaklMU Ha TalloreHuI-MoHbl. Kucimoponaconaepkamme coeauHECHUS
xjopa. [IpuMeHeHne rajJoreHoB U X BaKHEUIIUX COCAUHEHUN.

brazopoonvie caswvi. [lpumenenue 61a20pooHbIX 2A308.

3aKOHOMEpPHOCTU B U3MEHEHUU CBOWCTB MPOCTHIX BELIECTB, BOJOPOJHBIX COEAUHEHNM, BBICIINX OKCHJIOB U TUAPOKCUIOB.

Wnentuduxaiiiss HEOPraHM4eCKNX BEUIECTB U HOHOB.



XuMHuA U KM3Hb

Hayunple Metonsr mo3HaHuss B xuMud. Vcrounwku xumudeckod uHpopmaruu. Ilowck wmHpOpManuu mo Ha3BaHUSAM,
UAeHTU(UKATOpPaM, CTPYKTYpHBIM (popmyniaM. XUMHUUYECKUI aHAJIU3, CHHTE3, MOJICTUPOBAHNE XUMUYECKUX MPOIECCOB U SIBICHUMN
KaK METOJIbl HayYHOTO MO3HaHUsA. Mamemamuueckoe Mmoodenupoganue npoCmpaHCmeeHH020 CMPOEHUs MOJEKYl OpP2aHUYecKUx
sewjecme. Cogpementule (usUKo-XxumuieckKue memoobl YCMaHo8IeHUsl COCMA8a U CMpYKMypbl 8eUjecma.

Xumusi U 310poBbe. JlekapcTBa, (pepMeHTHI, BUTaMHUHBI, TOPMOHBI, MHUHEpalbHbIe BOJbI. [IpoOiieMbl, CBS3aHHBIE C
MIPUMEHEHUEM JICKAPCTBEHHBIX IMpenapaToB. BpeaHbie NpUBBIYKY U (PAKTOPHI, pa3pyliaroniue 310poBbe (KypeHue, yrnoTpeoieHue
aJKoroJisg, Hapkomanus). PanronanbHoe nutanue. [uiessie 106aBkU. OCHOBBI MUIIEBONM XUMHUH.

Xumus B meauirHe. PazpaboTtka nekapcTB. XUMUUECKHE CEHCOPBI.

XuUMHS B TOBCEHEBHOM KW3HU. MOIOIIKME U YUCTAIIME CpeAcTBa. PenemnenTsl, nHCEKTUIUIbI. CpeacTBa TUYHOW TUTUEHBI U
kocMeTuku. [IpaBuiia 6e30macHoi paboThl C €AKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIIECTBAMH, CPEJCTBAMU OBITOBOW XUMUHU.

XUMUs U CeNbCKOE X035 UCTBO. MUHEpalibHbIEC U Opranndeckue yaoopenus. CpecTBa 3alluThl paCTCHUM.

Xumus B MpOMBIITUIEHHOCTH. OOIIMe NpeicTaBieHUs O MPOMBIIIJIEHHBIX CHOCO0ax MOJIyYeHUsS XMMHUYECKUX BEIECTB (Ha
puMepe NPOM3BOJICTBA aMMHUaKa, CEpHOM KucioThl). [IpombinuieHHass opranuyeckass xumus. CpIppe I OpPraHHUYECKON
npombIluieHHOCTH. [IpoGiemMa 0TX0/0B U MOOOYHBIX MPOAYKTOB. Hambonee KpymHOTOHHaKHBIE MPOU3BOJCTBA OPraHUYECKHUX
coeauHeHui. YepHas u 1iBeTHas MeTtautyprus. CTEKJIO U CUIMKATHAS TPOMBIIIJIEHHOCTb.

Xumusi ¥ sHepreTtuka. [IpupoaHble UCTOYHUKU YTIIEBOIOPOAOB. [IpupoaHblii U MOMYyTHBIM HEPTSHON Ta3bl, UX COCTaB H
ucnosibzoBanue. CoctaB Hedtu u ee nepepadorka. Hedrenpomykrel. OkTaHoBoe unciio 6eH3uHa. OxpaHa OKpykarolei cpeibl mpu
HedrenepepaboTKe U TPAHCTOPTUPOBKE HEDTETPOAYKTOB. AJTbTEPHATUBHBIC HICTOYHUKHA SHEPTHH.

Xumus B ctpoutenbscTBe. Llement. beton. [1oa00p onTUManbHbIX CTPOUTENIBHBIX MAaTEPUATIOB B MIPAKTUYECKON JESTEILHOCTH

YCJIOBCKA.



Xumusi U 3KoJoTusl. XMMUYECKOE 3arps3HEHUE OKpYKawolled cpenbl U ero mocienctus. OxpaHa rugpocdepsl, MOYBHI,
atMocdepsl, GIopsl U (payHbI OT XUMUYECKOTO 3arpsI3HEHUS.

Tunbl pacyeTHbIX 3a1a4:

Haxoxnaenue MomnekyiasipHoi ¢GopMysbl OpraHMYECKOro BeIlIecTBa MO €ro IUVIOTHOCTH W MAacCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB, WJIM MO MPOAYKTAM CTOpaHUSI.

Pacuetsl MmaccoBoii 10711 (MacChl) XUMUYECKOTO COCIMHEHUS B CMECH.

Pacuetsl macchl (0O0beMa, KOJMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIM OJAHO U3 BEILECTB JJaHO B M3OBITKE (MMEET
MIPUMECH ).

Pacuersl MmaccoBoii WM 0OBEMHOM J10JIM BBIXOJIA TPOJIYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

PacueTsl TermnoBoro 3dekra peakium.

PacueTsl 00BEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKITUSIX.

PacueTtsl Macchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKIUMU, €CIM OJAHO M3 BEIIECTB JAHO B BUJE pacTBOpa ¢
ONPEAEIECHHON MaCcCOBOM J0JIEW pACTBOPEHHOTO BEIIECTBA.

Tembl npakTHYecKUX padoT (HA BHIOOP YyUHUTeEJIs):

KauectBenHoe onpeieneHue yriepoaa, BOJOpoaa U Xjaopa B OpraHUYeCKUX BEIIECTBaX.

KoHcTpyrpoBaHue mapocTepKHEBBIX MOJIENIEN MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

Pacno3HnaBaHue miacTMacc v BOJIOKOH.

[Tony4yeHne UCKyCCTBEHHOTO IIEJKa.

Penienue sxciepruMeHTaIbHBIX 33]]a4 HA MOJIYYEHUE OPTraHMYECKUX BEIECTB.

Pemenue sxcriepuMeHTaIbHBIX 33/1a4 Ha pacliO3HaBaHUE OPraHUYECKUX BEILECTB.

Nnentudukarys HeOPraHMIECKUX COSTUHEHUM.



[TonyueHnue, coOupaHue M pacro3HaBaHUE ra30B.

Pemenune s3xcnepuMeHTanbHbBIX 3a1a4 0 TeMe «MeTauib.

Pemenune sxcnepuMeHTanbHbBIX 3a/1a4 o TeMe «Hemeramby.

Pemenune sxcnepuMeHTaIbHBIX 3a/1a4 10 TeMe «[ eHeTndeckas CBsi3b MEXAY KJIacCaMU HEOPraHUYECKUX COCAUHECHUI.
Pemenne sxcnepuMeHTanbHbBIX 3a1a4 0 TeMe «['eHeTndeckast CBsi3b MEXKIY KIaCCaMU OPTAHUYECKUX COCTUHEHUI.
[TosryuyeHue 3TUICHAa U U3YYECHUE €T0 CBOMCTB.

[lony4yeHne yKCyCHOM KHACIIOTBHI U N3yYEHHUE €€ CBOKCTB.

['unponus Kupos.

M3roroBiieHre MblJIa py4HOU PaOOTHI.

XUMHSI KOCMETUYECKUX CPEJICTB.

HcciieqoBanue CBOMCTB OEIKOB.

OCHOBBI IIMIIIEBON XUMHUH.

Hccnenosanue MUIIEBbIX J0OABOK.

CBolicTBa OJHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

XHUMHUYECKHUE CBOMCTBA alIbJICTHI0B.

CuHTe3 cl1okHOTO0 A(hHUpa.

['maposn3 yriieBogoB.

YcTpaHeHne BpeMEHHOM KECTKOCTH BO/IbI.

KauecTBeHHbBIEC peaKIMM HA HEOPTaHMYECKHUE BEIIECTBA U MOHBI.

HccnenoBanue BAUSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU pEaKITnu.

OHpe,IIeJICHI/IG KOHICHTPAOHUH pacTBOpa aCKOp6HHOBOﬁ KHCJIOTBI METOAOM TUTPOBAHUSA



Ilnanupyembie pe3yJibTAThI OCBOEHUSI Y4€0OHOTI 0 MpeMeTa

JInuHoCTHBIE pe3yJabTaThl B cepe OTHOIIEHHIT 00ydyaoImuxcs K cede, K CBOeMY 3/10POBbI0, K MO3HAHUIO Ce0sI:

— OpHEHTalusl OOYyYaroIIMXCS Ha JOCTHKEHHE JHMYHOTO CYACTbs, pEAJIM3aAIMI0 IO3UTUBHBIX >KU3HEHHBIX IEPCIEKTUB,
WHULAATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCThH K JINYHOCTHOMY CAMOOIPEAEIECHUI0, CIOCOOHOCTh CTaBUTh LIEIU U
CTPOUTH KU3HECHHBIEC IUIAHBL;

— TOTOBHOCTb M CIHOCOOHOCTH 0O€creyuTh ce0e U CBOMM OJM3KMM JIOCTOMHYIO >KM3Hb B HPOLECCE CAMOCTOSTEIbHOM,
TBOPYECKOW M OTBETCTBEHHOU JIEATEIIBHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh OOYYalOIIMXCSI K OTCTaMBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U
CIIOCOOHOCTh BBIpA0ATHIBATh COOCTBEHHYIO MO3ULIMIO MO OTHOLIEHUIO K OOIIECTBEHHO-NIOJIMTHUYECKMM COOBITHSM MPOLUIOrO U
HACTOSIIIETO HA OCHOBE OCO3HAHUS U OCMBICIICHUSI UCTOPHUH, JyXOBHBIX LIEHHOCTEN U JTIOCTUKEHUI HAIlEW CTPaHbI;

— TOTOBHOCTb U CHOCOOHOCTH OOYYaroIIMXCS K CaMOPa3BUTHIO U CAMOBOCHUTAHHMIO B COOTBETCTBUU C OOIIEUEIOBEYECKUMU
LEHHOCTSIMU M HJIeajlaMu T'Pa)KJIaHCKOTO OOIIeCTBa, MOTPEOHOCTh B (PU3HMUECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATUSX CIIOPTHUBHO-
03JI0POBUTENIBHOM JEATEIBHOCTBIO;

— TMPUHATHE U peau3alus [eHHOCTEW 3J0pOBOro u 06e3omacHoro odpasa »KU3HH, OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOUIEHUE K COOCTBEHHOMY (DU3NYECKOMY U MCUXOJIOTHUYECKOMY 3/I0POBbIO;

—  HEMpUITHE BPEAHBIX MPUBBIUEK: KYPEHHUSI, YIOTPEOICHHS aIKOT0Isl, HAPKOTHKOB.

JIMYHOCTHBIE pe3ybTaThl B cepe oTHOMIEeHUI o0yuaromuxcs K Poccun kak k Pogune (OTedecTBy):



— poccuiicKkasi UIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKON MACHTUYHOCTU B MOJMKYJIBTYPHOM COLMYME, UYBCTBO
MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOIH OOIIHOCTH POCCHICKOTO Hapoda u cyabOe Poccuu, maTpruoTu3M, TOTOBHOCTH K CIIY)KCHHIO
OtedecTBy, €ro 3aIIuTe;

— YB@XEHHE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH mepel PonnHoM, ropaoctu 3a cBou Kpai, cBoro Poauny, npomnuioe u
HACTOsIIe€ MHOTOHAIIMOHAILHOTO HapoJa Poccuu, yBakeHHe K rocy1apCTBEHHBIM CUMBOJIaM (rep0o, iiar, ruMH);

— (opmupoBaHuEe yBaKEHHUS K PYCCKOMY A3BIKY KaK TOCyJapCTBEHHOMY s3bIKy Poccuiickoit ®enepauuu, sBISIOIIEMYCS
OCHOBOM POCCHIMCKON MIEHTUYHOCTH M IJIaBHBIM (PaKTOPOM HALIMOHAJIBHOTO CaMOOIIPEACIICHNUS;

— BOCHHUTAaHHUE YBAKEHHUS K KYJIbTYpE, sI3bIKaM, TPAJAULIMAM U 00bIUasiM HApOJAOB, MpokuBatrouux B Poccuiickoit denepanumu.

JIMYHOCTHBIE Pe3y/ibTAThl B c)epe OTHOMICHUI 00yYAIOIIUXCH K 3aKOHY, TOCYAAPCTBY M K IPAKIAHCKOMY 001IIECTBY:

— TPaXJaHCTBEHHOCTb, IPAXJAHCKAsl MO3MUIUS aKTUBHOTO U OTBETCTBEHHOIO YJIEHA POCCUHCKOrO OOIIECTBA, OCO3HAIOIIETO
CBOM KOHCTUTYLMOHHBIE NpaBa U O0S3aHHOCTH, YBa)KAIOIIEr0 3aKOH U MPaBONOPSAI0K, OCO3HAHHO NMPUHUMAIOIIETO TPaJIULIMOHHbIE
HallMOHAJIbHBIE U OOIIEYETOBEUECKHE TYMAHUCTUYECKUE U JEMOKPATHUYECKUE IIEHHOCTH, TOTOBOIO K YYacTHIO B OOIECTBEHHOU
KU3HH;

— TMpHU3HAHUE HEOTUYXKJTAEMOCTH OCHOBHBIX INpaB W CBOOOJ 4YEIOBEKa, KOTOphIE MPHUHAJICKAT KaXKAOMY OT POXKICHUS,
TOTOBHOCTH K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB U cB00O 0€3 HapylIeHUs IpaB U CBOOOJ APYTUX JIMII, TOTOBHOCTh OTCTauBAThH
COOCTBEHHbBIE TpaBa U CBOOOJBI YEIOBEKA M I'pa)KIaHWHA COTJIACHO OOUIETPU3HAHHBIM MPHUHIIMIIAM U HOPMaM MEXIYHapOIHOTO
npasa u B cootBeTcTBUM ¢ KoHcTutynmen Poccuiickoit denepanyu, npaBoBas U MOJUTUYECKAs TPAMOTHOCTB;

— MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha

JMaNiore KyJnbTyp, a TAKXKe pa3IudHbIX (JOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJITYPHOM MHUPE;



— UHTEpUOpHU3alMs LEHHOCTEN [IEMOKpPaTUH U COLMAIbHON COJUMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIHPOBAHUIO
OTHOUIIECHHI B TPYNIIE WIHA COLMAJIbHON OpraHU3alNY;

— TOTOBHOCTbh O0YYalOIMXCsA K KOHCTPYKTMBHOMY YYaCTHIO B MPUHSATUU PEIICHUH, 3aTparuBarolIuX UX MpaBa U UHTEPECHI, B
TOM YHCIIEe B pa3IUYHbIX (hopMax 0OIIECTBEHHON CaMOOpraHu3alliy, CaMOYIIPaBIIEHHUsI, 00IIECTBEHHO 3HAUMMOM JESTENbHOCTH;

— TPUBEPNKEHHOCTh UJICSIM MHTEPHALIMOHAIIM3MA, APY>KObI, paBEHCTBA, B3AMMOTIOMOIIIM HAPOJI0B; BOCIUTAHUE YBAKUTEIHHOTO
OTHOULIEHHUS K HAIIMOHAIIBHOMY JOCT

— OWHCTBY JIIOJICH, UX YYBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYyYarOUIUXCS MPOTHUBOCTOSTH HUJCOJIOTUU JKCTPEMHU3Ma, HalMOHAIN3MAa, KCEHO(POOUH; KOPPYIIINY;
JACKPUMHMHALMKU 110 COLMAIbHBIM, PEJIIMTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM IIPU3HAKAM M JAPYTMM HETATUBHBIM COLUAIBHBIM

SIBJICHUSM.

JINYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00yYAIOIIMXCH C OKPY/KAIIUMH JHOJIbMM:

— HPaBCTBCHHOC CO3HAHHUC MW ITOBCACHHUC HAa OCHOBC YCBOCHHA O6H_ICII€JIOBCII€CKI/IX HGHHOCTeﬁ, TOJICPAHTHOI'O CO3HAHUA H
MOBCACHWA B IIOJUKYJIBTYPHOM MHUPE, TI'OTOBHOCTHU H CIIOCOOHOCTH BECTH Auajior ¢ JApyruMu JIIOAbMH, AOCTUTATb B HEM
B3aMMOIIOHMMAaHUA, HAXOOUTb O6HII/Ie HCJIN U COTPYAHNYIATh I UX JOCTHIKCHUAA,

— IPHUHATHC TYMAHHCTHYCCKHX HeHHOCTCﬁ, OCO3HAHHOC, YBAXHTCIILHOC U )106pO>KCHaTCHBHOC OTHOHICHHUEC K OpPpYyromy
YCJIIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUILO,

—  CIOCOOHOCTH K COIICPCIKUBAHUIO U (bOpMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIICHHA K JHOA4IM, B TOM 4YHCJIC K JHUIOAM C
OI'paHUYCHHBIMH BO3MOXKHOCTAMHKU 3A0POBbSA W HHBAJIHWAAM; 6epe>KHoe, OTBETCTBECHHOC MW KOMIICTCHTHOC OTHOIICHHEC K

bu3nuecKOMy U IICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIIO/IEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIIb;



— (opMHpOBaHNE BHIPAKEHHOW B MOBEJACHUU HPABCTBEHHOW MO3UIIMU, B TOM YUCIE CIIOCOOHOCTU K CO3HATEIHLHOMY BBIOODY
no0Opa, HPAaBCTBEHHOT'O CO3HAHUS W TIOBEICHHMS HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYBCTB
(dectu, goJra, CIPaBEJIMBOCTH, MUJIOCEPIUS U IPYKETIO0U);

— pa3BUTHE KOMIETEHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMHM, JAETbMHU MIAIIIETO BO3pPACTa, B3POCIBIMU B 00pa30BaTEIbHOM,

OOLIECTBEHHO TOJIE3HOM, y4eOHO-NCCIIEI0BATEBCKON, IPOEKTHON U APYTUX BUAAX AEATEIBHOCTH.

JIMYHOCTHBIE pe3yJabTAaThl B cepe OTHOMIEHUI 00yYAIOMIUXCH K OKPY:KAKIEMY MHUPY, KHBOIl MPUPOIe, XyA0KeCTBEHHOM
KYyJbType:

— MHPOBO33pPCHHUE, COOTBETCTBYIOIIEEC COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAUMMOCTH HAyKH, TOTOBHOCTh K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BJaJCHUE JOCTOBEpHOUW HH(OpManMell O TEepPeAOBBIX AOCTIKEHUSX M OTKPBITUSX MHUPOBOM U
OTCYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MUpa 1 OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEH KU3HU; CO3HATEIHLHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIEIIHONW MPOo(eCCHOHATBHON M 00IIECTBEHHOMN AESTETbHOCTH;

— DJKOJIOTMYECKas KyJIbTypa, OepeXHOE OTHOIICHUS K POIHON 3emiie, MPUPOIHBIM OorarcTBam Poccum u mMupa; moHUMaHUe
BJIMSIHUST COIMAIIBHO-KOHOMHMYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJIHON U COIMATIBHOM Cpebl, OTBETCTBEHHOCTh 32 COCTOSIHUE
MIPUPOJHBIX PECYPCOB; YMEHUS U HABBIKM Pa3yMHOTO MPUPOAOINOIb30BaHNS, HETEPIIUMOE OTHOIIEHHUE K JCUCTBUSIM, ITPUHOCIIIUM
BpE/l KOJIOTHH; TPUOOPETEHHE OTBITA SKOJOTO-HANPABICHHOM JIESITEILHOCTH;

— OCTCTHYCCKOC OTHOIICHUSA K MUPY, TOTOBHOCTDL K OCTCTHYCCKOMY 06yCTp0ﬁCTBy COOCTBEHHOI'O OBITA.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLICHUH 00y4alIIMXCH K ceMbe U POAUTENISIM, B TOM YHCJIe OATr0TOBKA K ceMeiHOi
JKU3HM:



— OTBETCTBCHHOE OTHOILICHUE K CO3JaHHUI0 CEMbU HA OCHOBE OCO3HAHHOTI'O IPUHATHUS LICHHOCTEN CEMENHOM KU3HU;
— TOJIOKUTETBHBIA 00pa3 CeMbH, POIUTENbCTBA (OTLIOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALUSA TPATUIIMOHHBIX CEMEHHBIX

[IEHHOCTEMN.

JINYHOCTHBIE pe3yJabTAThI B cq)epe OTHOLIICHUA oﬁyqaloumxcn K Tpyay, B C(l)epe COIIMAJIBHO-9KOHOMHNYECCKHUX OTHOILIEHMI:

— yBaXeHHUe KO BceM popmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp OyaylIell mpodeccuu Kak MyTh U CIOCO0 pean3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYaIOIIMXCA K TPYAOBOU NMpOo(heCCHOHATBHON IEITEIbHOCTH KaK K BO3MOKHOCTH YYacTHs B PEIIEHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MPOOIIEM;

— MOTPEeOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY U JIOASAM TPYJa, TPYIOBBIM JOCTUKEHHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIIEHHUE K pa3HbIM BUIAM TPYIOBOM AESITEIbHOCTH;

— T'OTOBHOCTbH K CaMOO6CJ'IY)KHBaHI/IIO, BKJIrO4asi 06yquI/Ie H BBIITOJIHCHHUEC AJOMAaIITHUX 00s13aHHOCTEH.

JInuHoCTHBIE pe3y/abTaThl B cepe GPU3NIECKOro, MCUX0J0THYECKOr0, COIUAIBLHOI0 H AKAAeMUYECKOro 0J1aronoaydus
00y4arIMnXxcs:

— (u3nyecKoe, IMOIMOHATBHO-TICUXOJIOTHYECKOE, COLMAIBHOE OJiaronoydyue oOydarolmuxcs B JKU3HU OOpa3oBaTEIbHOMN

OpraHU3aIiH, ONIYIIEHUE AETHhMHU 0€30MaCHOCTH U TICUXOJIOTUYECKOT0 KoM(popTa, HHGOPMAITMOHHON O€30MaCHOCTH.



[Inanupyembie MeTanpeaMeTHbIE pe3yiabTaThl ocBoeHus OOII
MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI TIPEICTABICHBI TPEMS TPYIIITaMU
YHUBEpCAIbHBIX YueOHbIX AeiicTBult (YVY /).

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

BbinycKHUK HAYYHTCS:

—  CaMOCTOSITENIBHO OMNpPENENSATh LEIW, 3aJaBaTh MApPAMETPbl U KPUTEPHUHM, MO KOTOPBIM MOXHO ONPEAECIUTh, YTO IEIb
JIOCTUTHYTA;

— OIICHMBAaTh BO3MOJKHBIE ITOCJICIACTBHUS JOCTHIKCHHUS ITIOCTABJICHHOHN IIEINM B JESTEIHLHOCTH, COOCTBEHHOM >KW3HH W KU3HHU
OKPY’KAIOIIUX JTFOJIeH, OCHOBBIBASICh HA COOOPAKEHUIX STUKU U MOPaJIH;

— CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOM ACATEILHOCTH U KU3ZHEHHBIX CUTYaIUSX;

— OIICHUBaTh pECyYpChbl, B TOM WYHCJI€ BpeMsi W Jpyrue HeMaTepualbHbIE PECYpChl, HEOOXOIMMBIC ISl JTOCTHXKCHUS
MOCTABJICHHOM 11EJIH;

— BbIOMpaTh NyTh JOCTIKECHHS 1€, IUIAHUPOBATh PEIICHHE TIOCTABICHHBIX 3a7a4, ONTUMH3UPYS MaTepuajbHbIe U
HEMATEPUAJILHBIC 3aTPATHI;

—  Opra"u30BBIBaThH A(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JJISI TIOCTHXKCHHSI TIOCTABIICHHOH 11EITH;

— COIIOCTaBJIATH HOJ'Iy‘IGHHBIfI peE3yabTaT ACATCIBHOCTH C IMOCTABJICHHOM 3apaHec LCIIbIO.



Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHS
BbIyCKHUK HAYYHTCH:

— HCKaTh M HaXOAUTh 0OOOIIEHHBIE CIOCOOBI PElIeHHUs 3a/1a4, B TOM YHUCIE, OCYIIECTBIATh Pa3BepHYTHIN MH(OPMALMOHHBIN
IIOUCK U CTAaBUTh HAa €r0 OCHOBE HOBBIE (YUEOHBIE U IT03HABATEIbHBIC) 33/1a4H;

— KpUTUYECKH OLEHUBaTh M HUHTEPIPETUPOBATH HHPOPMALMIO C pa3HbIX NO3MUIMM,  pacrno3HaBaTh M (PUKCUPOBATH
MPOTUBOPEYMS B MH(DOPMATMOHHBIX UCTOUYHUKAX;

— HCIOJb30BaTh PA3JIUYHBIE MOJEIBHO-CXEMATUYECKUE CPEIACTBA I MPEACTABICHUS CYLIECTBEHHBIX CBA3EH U OTHOILICHUH, a
TaK)Xe MPOTUBOPEYUH, BBISIBIEHHBIX B MH(POPMALIMOHHBIX UCTOYHUKAX;

— HaxOIWThb U NPUBOIAUTH KPUTHYECKHUE APTYMEHTHl B OTHOLIEHWH JEHUCTBUM MU CYXICHUN NPYroro; CIOKOMHO U Pa3yMHO
OTHOCHUTBCSI K KPUTHUECKUM 3aMEUaHHsIM B OTHOIIEHHWU COOCTBEHHOI'O CYXKJEHHS, paccCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BuUTHS;

— BBIXOJUTHh 32 PaMKU y4yeOHOro MpeAMETa U OCYLIECTBIATH LIeJICHANPaBIECHHBIA MOMCK BO3MOXXHOCTEH Ml  LIMPOKOTO
MepeHoca CPeACTB U CIIOCOOOB IEUCTBUS;

— BBICTpaMBaTh MHIUBUIYAIbHYIO 00pa30BATENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYEHHS CO CTOPOHBI IPYTUX YYaCTHUKOB U
peCcypCHBIE OTpaHUYEHUS,

— MCHATH U YACPKHUBATH PAa3HbIC ITO3SUIIUH B IMO3HABaTCILHOM JACATCIIBHOCTH.

KoMMyHuKaTHBHBIE YHUBeEpcadbHbIe yueOHbIe 1eiicCTBUA

BbINyCKHUK HAYYHUTCH:



— OCYIUIECTBJISITH JEJIOBYI0O KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMU (KaKk BHYTpPH 0Opa3oBaTebHOMN
OpraHW3alii, TaK M 3a €€ MpeAeliaMu), MOAOUpaTh MApPTHEPOB I JACIOBOM KOMMYHHUKAIIMM WCXOAS M3 COOOpakeHWi
PE3yJAbTaTUBHOCTU B3aUMO/JICHCTBUS, & HE TUYHBIX CUMIIATUI;

— MpU OCYHIECTBICHUH TPYIIOBON pabOThl OBITh KaK PYKOBOAMTENEM, TaK U WJICHOM KOMAaHJbl B Pa3HbIX POJsX (TeHepaTop
UJeH, KPUTHUK, UCTIOJTHUTENb, BHICTYIAIOIINHI, SKCIIEPT U T.1.);

—  KOOPJAMHUPOBATH U BBITIOIHITH pa0OTY B YCIOBHSIX PEATbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOICUCTBHUS;

— pPa3BEpHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY 3PEHHS C HUCIIOJIb30BaHUEM aJCKBATHBIX (YCTHBIX M NMHUCHMEHHBIX)
SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTEHHBIE CUTYyalluu U MPEA0TBpaliaTh KOHQIUKTHI O UX aKTUBHOU (Da3bl, BEICTpauBaTh JIEJIOBYIO U

00pa3oBaTEIbHYI0 KOMMYHUKAIIMIO, N30eras TUYHOCTHBIX OIIEHOYHBIX CYXKJIECHUM.

IIpeamerHbIe pe3yJIbTATHI

IIpeaMeTHbIe pe3yJbTaThl OCBOCHUS OCHOBHOW OOpa30BaTEIbHOM MpOrpamMMbl JUisi y9eOHBIX MPEIMETOB Ha 0a30BOM ypOBHE
OpUEHTUPOBAHBI HA 00ECTICUCHUE TPEUMYIIIECTBEHHO 00111c00pa3oBaTeILHON U 00IIEKYJIbTYPHON MOATOTOBKH.

[IpenmeTHbIe pe3yabTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeNIbHON MPOrpaMMbl JOHKHBI 00€CIeYnBATh BOZMOXKHOCTH JTalbHEHIIETO
YCHENTHOTO MPO(eCCHOHATBHOTO 00YUYeHUS WIH TPO(HEeCCUOHATBHON IEATETLHOCTH.



Xumus

B cucreme ectecTBeHHO-HAYYHOTO 00pa30BaHUS XUMHUS KaK y4EOHBIN MpeIMET 3aHUMAET BaXKHOE MECTO B TIO3HAHUH 3aKOHOB
OpUpOJIbl, (OPMUPOBAHUM HAYYHON KapTHUHBI MUPA, XUMHUUECKON T'PAMOTHOCTH, HEOOXOIMMOM /17151 TOBCETHEBHOM JKM3HH, HABBIKOB
3I0pOBOro M 0€30IacHOro Ui YEJOBEKAa U OKPYXKaIoIIEeH ero cpenpl o0pa3a JKM3HM, a TaKK€ B BOCHUTAHUU SKOJOTMYECKOU
KyJIbTYpbl, (OPMHUPOBAHMHM COOCTBEHHOW TMO3UIIMK IO OTHOIICHHIO K XHMHUYECKOW HWH(POpMAIuH, TMOIy4yaeMOW H3 pa3HBIX
HCTOYHUKOB. YCIHEIIHOCTh HU3Y4YEHHs] y4eOHOro IpeaMeTa CBs3aHa C OBJIAJICHUEM OCHOBHBIMU IMOHSATUSIMU XUMHUH, HAyUYHBIMH
¢dakTaMu, 3aKOHAMH, TEOPUSAMHU, TIPUMEHEHUEM TIOTYYCHHBIX 3HAHUH NP PEIICHUH MPAKTHYECKHUX 3a7ad.

W3ydyeHrne XWMUW Ha YTIIyOJIGHHOM YpOBHE MPEATNONaraeT IMOJIHOE OCBOCHHE 0a30BOTO Kypca M BKIIIOYAET PACIIUPEHUE
NpEIMETHBIX PpE3YyJIbTaTOB M COACpKAHMSI, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCieAyloueMy MIpodeccnoHaIbHOMY
00pa30BaHNIO; PAa3BUTHE WHIMBHUIYAIbHBIX CIIOCOOHOCTEN OOydaroIIMXCs MyTeM Oojee IIyOOKOTo, YeM 3TO MPEeAyCMaTpUBAETCS
0a30BBIM KypCOM, OCBOCHHMSI OCHOB HAayK, CUCTEMATHUYECKUX 3HAHHM;, yMEHHWE NPUMEHATh MOJyYEHHBbIE 3HAHMS ISl pEeIICHUs
MPAKTUYECKUX M y4eOHO-MCCIEeNOBATENFCKUX 33a/a4 B W3MEHEHHOH, HECTaHIApTHOW CHUTYyallH, YMEHHE CHUCTeMaTU3HpPOBaTh U
000011aTh IOMy4YeHHBIC 3HaHMS. V3yueHue npeamMeTa Ha yriryOJIeHHOM YPOBHE MO3BOJSET CHOPMUPOBATH Y 00YUAIOIINXCS YMEHHUE
aHaJIM3UpPOBaTh, IMPOTHO3UPOBATH M OIEHMBATh C TO3UIMM SKOJOTMUYECKOM O€30MacHOCTHM TOCIEACTBUS OBITOBOW U
MIPOM3BOJICTBEHHON ACSITEILHOCTH YEJIOBEKA, CBA3aHHOM C MOJIyYeHUEM, IPUMEHEHUEM U MTepepadOTKON BEIIECTB.

N3yuenue npenMera « XUMUs» B 4acTu (POPMUPOBAHMS Y OOYUaAIOIIUXCSI HAYYHOTO MUPOBO33PEHUS], OCBOCHHS OOIIEHAYYHbIX
METOJIOB MO3HAHHUS, a TAK)Ke MPAKTUYECKOTO MPUMEHEHUS! HAyYHbIX 3HAHUA OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C MpEAMETaMU
o0yacTell eCTECTBEHHbBIX, MATEMAaTUUECKUX U TYMaHUTAPHbBIX HAyK.

[TpumepHas nmporpaMmma yueOHOTO mpeaMeTa « XUMUs» COCTaBI€HAa Ha OCHOBE MOAYJIHLHOTO MPHUHIIUIA MTOCTPOEHHUS y4eOHOTO

Marepuajia, HSC OIIPECACIIACT KOJIUMYCCTBO YaCOB HA U3YUCHHC yqe6H0r0 npeaMETa U KiiaCChbl, B KOTOPBIX IPEAMET MOIKCET NU3ydaThCsl.



KypcuBoM B mnpuMepHBIX y4eOHBIX MpOrpaMmax BbIJICJICHBI 3JEMEHTHl COACpPKaHUS, OTHOCSIIMECS K pe3yibTaTaMm, KOTOPHIM
00yyYaroIIMeCs «I0JIy4aT BO3MOKHOCTh HAYUUTHCSI.

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

— packKpbIBaTh Ha MpUMEpPax PoOJb XUMUU B (OPMHUPOBAHMHM COBPEMEHHON HAy4YHOW KapTHHBI MHUpa W B IPAKTHUYECKOMN
NEATEIbHOCTH Y€JIOBEKA, B3aUMOCBA3b MEXIY XUMUEH U APYTUMU €CTECTBEHHBIMUA HAYKAMU;

—  WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBIICHUE M SBOJIIOLUI0 OPTAHUYECKOM XMMHUM KaK HAyKH HA Pa3IUYHBIX UCTOPUYECKHX
ATanax €€ pa3BUTHS,

— YCTaHaBIIMBaTh IMPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY CTPOCHHUEM ATOMOB XHMHUYECKHX 3JIEMEHTOB WU IEPUOIAYECKUM
W3MCHEHHUEM CBOMCTB XHMMHMYECKHX DJICMEHTOB M HX COCJIMHCHHMNW B COOTBETCTBHUHM C IIOJOKEHHMEM XHMHUYCCKHUX DJIEMEHTOB B
MIEPUOANYECKON CUCTEME;

— AHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSIS IMOJIOAKEHUSI OCHOBHBIX XUMUUYECKUX TEOPUM: XUMHUECKOTO
CTPOEHUS OpraHUYEeCKUX coequHeHui A.M. byTiepoBa, cTpoeHHUs aToMa, XUMUUYECKON CBSI3M, 3JEKTPOJUTHYECKON THUCCOIUALINU
KUCJIOT 1 OCHOBaHWI; YCTAHABIUBATH MPUYUHHO-CJIEACTBEHHBIC CBS3U MEXKIY CBOMCTBAMM BEILIECTBA U €T0 COCTABOM U CTPOCHUEM;

— TMPUMEHSTH TMPaBUJia CHUCTEMATHYECKOM MEXIYHAPOJHOW HOMEHKJIATYPhl KaK CpPEJCTBAa PA3IMUCHUS U HICHTU(DHUKAIIU
BEIIECTB MO UX COCTABY U CTPOCHUIO;

— COCTaBJIATh MOJIEKYJSIpHbIE M CTPYKTYpHbIE (OpMYJbl HEOPraHWYECKHMX W OPraHUYECKUX BEIIECTB KaK HOCHUTENeH
nH(}OpMAIUU O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAJIC)KHOCTH K OMPEICTICHHOMY KJIACCY COCTMHEHUI;

— OOBSICHATH TPUPOIY M CIOCOOBI 00pa30BaHMS XWMHYECKOW CBS3U: KOBAJICHTHOMW (TOJISIPHOM, HEMOJSPHOI), HWOHHOM,

METAJUIMYECKOU, BOJOPOIHON — C LIEJBIO ONPEAECIEHNS] XUMAYECKONW AKTUBHOCTH BEILIECTB;



— XapakTepus3oBaTh (PU3MUECKUE CBOMCTBA HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB M YCTAaHABIMBATH 3aBUCHUMOCTH
(bu3MYECKUX CBOWCTB BEUIECTB OT THIA KPUCTAITUIECKON PEIIETKH;

— XapakTepu3oBaTb 3aKOHOMEPHOCTM B M3MEHEHUHU XMMHUUYECKHX CBOMCTB IIPOCTBIX BEIIECTB, BOJAOPOJHBIX COCIUHEHMUH,
BBICIIMX OKCHJIOB U TUAPOKCHUJIOB;

— TPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKLIHN, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIECTB U3YUYEHHBIX KJIACCOB C LENbI0 X HACHTU(UKALNU U OOBSICHEHHS 00JIaCTU IPUMEHEHUS;

— ONpENeNATh MEXAaHW3M pPEAKIUU B 3aBUCUMOCTH OT YCJIOBUM ITPOBEICHHS PEAKIMM M IPOTHO3UPOBATH BO3MOKHOCTH
IIPOTEKAHUS XUMUYECKUX PEAKINKA HA OCHOBE THIA XUMUYECKOU CBSI3U U aKTUBHOCTH PEAreHTOB;

— YCTaHAaBIIMBAaTh 3aBUCHUMOCTb PEAKIIMOHHON CIOCOOHOCTH OpraHMYECKHX COEAMHEHUH OT XapakTepa B3aWMHOTO BIIUSHUS
aTOMOB B MOJIEKYJIaX C LEJbIO MPOrHO3UPOBAHMS IPOIYKTOB PEAKLINH;

— YCTaHaBJIMBAaThb 3aBUCHUMOCTb CKOPOCTM XMMHMUYECKOM PEaKIUU U CMEIICHUS XUMHMYECKOI'O PAaBHOBECUS OT Pa3IMYHBIX
(aKTOPOB C LIENIbIO ONPEIEICHHS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

— YCTaHaBJIMBaThb TE€HETUYECKYIO CBS3b MEXK]Yy KiJIacCaMH HEOPraHWYECKMX M OPraHMYeCKUX BEIIECTB JJsi 00OCHOBaHUS
IIPUHLIHAINAIBHON BO3MOKHOCTH ITOJyYEHUSI HEOPTAHUYECKUX U OPTaHUYECKUX COCAMHEHNN 3aJaHHOTO COCTaBa U CTPOCHMS;

— MOoA0MpaTh peareHThl, YCIOBHUS M ONPEAeNsITh NPOAYKTHl PEAKIMM, TIO3BOJSIOIMIMX pealn30BaTh Ja0OpaToOpHbIE U
MIPOMBIIIJICHHBIE CTIOCOOBI MOTYYSHHs BAXKHEUIINX HEOPTraHUUECKUX U OPraHUYEeCKUX BELIECTB;

— ONpEnNeNATh XapakTep Cpeabl B Pe3yJIbTaTe TMAPOJIN3a HEOPTraHWYECKUX W OPraHWYECKUX BEIIECTB U IPUBOJIUTH NPUMEPHI
TUAPOJIN3a BEUIECTB B MOBCEHEBHOM )KM3HU YEJIOBEKa, OMOJIOrHYeCKUX OOMEHHBIX MpoIieccax U MPOMBIIUIEHHOCTH;

— TPUBOAUTH INPUMEPBI OKUCIWTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH B IIPUPOAE, NPOU3BOACTBEHHBIX IpoLEcCaX U

KU3BHEACATCIbHOCTH OPraHu3MOB;



— 00OCHOBBIBaTh MPAKTUYECKOE UCTIOIH30BAHNE HEOPTAHUUECKUX U OPTaHUYECKHUX BEIIECTB U UX PEaKLUid B MPOMBIILIEHHOCTH
U OBITY;

— BBINOJHATh XUMHUYECKUM SKCIIEPUMEHT IO PACIO3HABAHUIO U TMOJIYYEHUIO HEOPTraHWYECKUX U OPraHUYEeCKUX BEIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJ1acCaM COE€IUHEHUMN, B COOTBETCTBUU C MIpaBUIaMH U IIprueMaMu 0e30MacHOi padoThl ¢ XMMHUYECKUMU
BEILIECTBAMHU U JTJAOOPATOPHBIM 000PYIOBAaHUEM;

— TMPOBOAWTH pacCyeThl HA OCHOBE XUMHUYECKUX (OPMYJT M YpaBHEHHI peakIMil: HaXO0XKICHHE MOJCKYJISAPHON (OpMyIIbl
OpraHMYEeCKOro BEIIECTBA IO €ro IJIOTHOCTH W MACCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WM MO MNPOAYKTam
CrOpaHusl; pacyeThl MaCCOBOM JI0JIM (MACChl) XUMUYECKOTO COEIMHEHUSI B CMECH; pacdeThl Macchl (00beMa, KOJIMYECTBA BEILIECTBA)
MPOJIYKTOB PEaKIMU, €CIM OJHO M3 BEIIECTB JIaHO B M30OBITKE (MMEET MPUMECH); pacueThl MACCOBOM UM OOBEMHOM JI0JIM BBIXOJIA
MPOJIYKTa PEAKUUU OT TEOPETHUYECKH BO3MOXKHOIO; PAaCUeThl TEIIOBOTrO 3 (eKTa peakinuu; pacyeTbl 00bEMHBIX OTHOIIEHHUI ra3oB
MpU XUMHUYECKUX PEAKIMSIX; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMU, €CIIM OJHO U3 BEIIECTB JaHO B
BHUJIE PACTBOPA C ONMPEAECIEHHON MaCCOBOM 10JIE pACTBOPEHHOI'O BEIIECTBA;

— HCHOJb30BaTh METOJIbl HAYYHOTO IMO3HAHMS: aHAIW3, CUHTE3, MOIECIMPOBAHUE XUMHUYECKUX MPOLIECCOB M SIBJICHUN — MpHU
pereHnr y4eOHO-UCCIeIOBATeNLCKUX 3a/lad M0 W3YYCHHUIO CBOMCTB, CIOCOOOB TMOJYYEHHUS W PACIO3HABAHHUS OPraHHMYECKUX
BEILECTB;

— BJIQJIETh MpaBwiiaMu O€30MACHOTO OOpaIlleHHs] C €IKUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMHU, CPEACTBAMHU OBITOBOM
XUMUH;

—  OCYIIECTBJISITh MOUCK XUMHUYECKOW MHPOPMALIMHU IO HA3BAHUSIM, UICHTUPHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BELIECTB;

— KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATh XUMUUECKYIO HH(POPMAIINIO, COAEPKAIIYIOCA B COOOIICHUSIX CPEJICTB MACCOBOM
uHpopmaimm, pecypcax MHTepHeTa, HAyYHO-MIOMYJISPHBIX CTaThAX C TOYKU 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTU B LIEJISAX

BBISIBJICHUS OIIMOOYHBIX CYXIAECHUN U (POPMUPOBAHUS COOCTBEHHOM MO3UIINH;



— YCTAHABJIMBAThb B3aUMOCBA3N MCIKIY (baKTaMI/I )41 TGOpI’ICﬁ, HpH‘{HHOﬁ " CICACTBUCM IIpU aHAJIN3C HpO6JICMHBIX CHTyaHI/Iﬁ u
000CHOBaHHH IMPUHUMACMBbIX pemeHHﬁ Ha OCHOBC XUMHWYCCKHX 3H3HHI>1;

— HOPpCACTABIIATH IIYTH PCIICHHA T100aIbHBIX HpO6J’ICM, CTOAIIUX IICpCHd YCIOBCUCCTBOM, M IICPCIICKTHBHBIX HaHpaBJIeHI/Iﬁ
Pa3BUTHA XUMHUYCCKUX TGXHOHOFHﬁ, B TOM 4YHCJIE TEXHOJOTHH COBPCMCHHBIX MAaTCPHUAJIOB C paSHI/I‘IHOI‘;I q)YHKHI/IOHaHI)HOCTLI-O,

BO300HOBIIEMBIX HCTOUYHHKOB ChIPbA, Hepepa6OTKI/I N YTHIIN3alUU IIPOMBIIIJIICHHBIX U OBITOBBIX OTXOO0B.

BrinyckHMK HA yIriiy0JI€HHOM YyPOBHE MOJYYHMT BO3MOKHOCTb HAYYMTHCH:

—  opmyruposams yenv UCCIe008aHUs, 8bIOBUSAMb U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX CB8OUCMBAX
sewecme Ha OCHOBe UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU BCMYNAMb 8 XUMUYecKue peakyuu, o xapakmepe u npooyKmax
PA3TUYHBIX XUMUYECKUX PeaKyuill,

—  CamMocmosimenvbHO NIAHUPOBAMb U NPOBOOUNMDb XUMUHECKUE IKCHEPUMEHMbL C COON00eHUeM Npasul Oe30nacHol pabomsl ¢
seujecmsamu u 1ab60pamopHsvim 060py008aHUeM,

—  UHmMepnpemuposamsb OAHHble 0 COCMABE U CIMPOCHUU 8eUlecme, NOJYUeHHble ¢ NOMOWbIO COBPEMEHHBIX (PUBUKO-XUMUHLECKUX
Memoooes;

—  onucwvl8amb COCMOsIHUE 2JIeKMPOHA 8 AMOMe HA OCHOBE COBDEMEHHBIX KBAHMOBO-MEeXAHUYEeCKUX NPeOCmasieHull 0 CMmpoeHuu
amoma 0151 00bACHEeHUsL Pe3yIbMamos CHeKMPAIbHO20 AHAIU3A BeUeCE;

—  Xapakmepuzoeamsv polb A30MOCOOEPHCAUUX 2eMEPOYUKTULECKUX COCOUHEHUNI U HYKIeUHOBBIX KUCIOM KAK BANCHEUUUX
OUONOCUYECKU AKMUBHBIX BEUeCMB,

—  NPOCHO3UPOBAMb B03MONCHOCHb NPOMEKAHUS OKUCTUMETbHO-B0CCIMAHOBUMENbHbIX PeAKYUll, JeHCAUUX 8 OCHOBE NPUPOOHBIX

u I’lpOU&’GOdCI’I’lGeHHbZX npoyeccos.



I1l. TemaTu4eckoe NJIaHUPOBaHHUE, B TOM YHCJIE ¢ YUETOM padoueii mporpaMMbl BOCIIMTAHUSA, C YKA3aHHEM KOJIHYeCTBA
4acoB, OTBOJAMMBIX HAa 0CBOEHHE KaKI0H TEeMBbI.
Y4eOHO- TEMATHYECKUN TIJIAH

Haszpanue Bcero 10 11 xmacc [pak- KOHTPOJIb
paszena qacoB KJacc THYCCKHC
paboTsI
1 |OcHoBBI OpraHn4ecKoii XUMHH 98 98 - 10 3
1.1 | IIpenmet opranndeckoit Xumuu. Teopust CTpoeHUs 8 8 - 2 -
OPraHUYeCKUX COCIIMHCHH.
1.2 | YrueBoaopos 30 30 1 1(x.p.Nel)
1.3. | Kucnopoacoaepsxaiue opraHnuecKue BEIecTBa 40 40 5 1(x.p.Ne2)
1.4. | A3zoTcoaepikamiue OpraHnIecKre BeImecTBa 20 20 2 1(x.p.Ne3)
2. TeoperHuecKHe OCHOBLI XHMHH 98 96 6 4
2.1. | CtpoeHue BelecTsa. 16 16 - 1(x.p.Nel)
XUMHUYECKasi CBSI3b.
2.2. | XUMH4ecKkue peakuu 22 22 3 1(x.p.Ne2)
2.3. | Metamibl 30 30 1 1(x.p.Ne3)
2.4 | Hemeramust 28 28 2 1(x.p.Ned)
3. XuMmud 4 )KM3Hb 7 4 3
3.1. XuMHus U 3I0pOBbE 1 1
3.2. [ X¥MHUS B IIOBCEIHEBHOM KU3HU 1 1
3.2. XuMus U DHEPreTUkKa. 2 2
3.3. XUMHUS U CEIIbCKOE XO3SMCTBO. 1
3.4. [ X¥MHs B CTPOUTETHCTBE 1
3.3. XuMus 1 IKOJIOTHUsI 1
BCET'O 201 102 99 16 7
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