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Paszgen 1. [losgicHUTEIHLHAA 3aINCKA

Pabouas nporpamma no xumuu (6a30BbIid ypoBeHb) s 10 - 11 ximaccoB cocraBiieHa Ha
OCHOBE:!
1. ®ynnameHTaIBHOTO si/ipa coAepKaHus 00IIero 0opazoBaHus
2. depaepa’bHOrO TOCYIApCTBEHHOIO OOPa30BATENBHOIO CTaHAApTa CPEAHEro oOIIero
00pa3zoBaHus
3. TlpumepHOii mporpaMmbl CpeaHETo 001Iero oOpa3oBaHus MO XHMHH
4. MonaenbHOW pernoHaIbHOM OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI CPEIHETO OOIIETO
oOpa3oBaHus.

Y4eOHbIi IpeMeT XUMHS BXOJUT B IPEAMETHYI0 001acTh «EcTecTBEHHbBIE HAyKH .

[IkoAbHBIA KypC XMMHMM - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHOHAYyYHOI'O
oOpa3oBanusi. OH BHOCHT CYIIECTBEHHBIM BKJIaJ B peUICHHE 3aaad oO0miero oodpazoBaHus,
obOecrieunBasi (pOPMHUPOBAHUE Yy YHAIIUXCSI €CTECTBEHHOHAYYHON KapTUHBI MUpPA, Pa3BUTHE HUX
MHTEJUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPHUBUTHE IICHHOCTHBIX OpHEHTAIIHA,
MOJrOTOBKY K KM3HH B YCJIIOBUSIX COBPEMEHHOI'O OOIIECTBA.

Lenpto pabouelt mporpamMmbl SBISETCS CO3JAAHME YCIOBUM [ IUTAHUPOBAHMS,
OpTraHH3aIMH U YIIPABICHUS 00pa30BaTEeIbHBIM MIPOLIECCOM 0 YUYEOHOMY MPEeIMETy XUMHUSL.

3amaun pabovel mporpaMMBl:

- JaTb IpPEACTaBICHUE O MPAKTUYECKON pealn3allid ToCylapCTBEHHOIO0 00pa3oBaTebHOIO
CTaHJapTa MPH U3Y4YEeHUH Y4eOHOro MpeaMeTa XUMHUS;

- KOHKPETHO OIPEJIeNIUTh COJepkKaHNue, 00bEeM, MOPSAA0K U3ydeHHUs! y4eOHOro MpeaAMeTa XUMUs ¢
yuyeToM 1IieNied, 3aJady M O0COOEHHOCTEeW Yy4eOHO-BOCIHMTATENIbHOTO IIpolecca JnLes U
KOHTHHI€HTa 00yYarolIXcs B HEM.

PabGouast mporpamma cpeaHero (mojgHOro) o0mero obpa3oBaHus MO XUMUM (0a30BBIN
YpOBEHb) 00€CHEeunBaeT CO3HATEIbHOE YCBOCHHME YYAIIMMHUCSH BAXKHEMIINX XUMHUYECKUX
3aKOHOB, TEOPUIl M MOHATHI; MPOJOKAET (POPMHUPOBAHUE NPEACTABICHUH O POJIM XMMHUHU B
Pa3BUTUH Pa3HOOOPA3HBIX OTpacieil MPOU3BOJICTBA; 3HAKOMHUT C BELECTBAMH, OKPYXKarOIIUMHU
yenoBeka. I[Ipy 3TOM OCHOBHOE BHMMAHHE YIEISETCS CYIIHOCTH XMMHUYECKUX peakuuid u
METO/IaM UX OCYILECTBIICHUS, @ TAKXKE CIIOCO0aM 3alUThl OKPYKAIOLIEH CpeIbl.

Pabouas mporpaMma mocTtpoeHa C y4eToM MEXKIPEIMETHBIX CBSi3el ¢ KypcoM (pH3HKH,
I7Ie U3y4aloTcs CBEACHHS O CTPOECHHMH aToMOB, U OHWOJIOTHMH, TA€ JaeTcsd 3HAKOMCTBO C
XUMUYECKOW OpraHU3aIel KISTKH U IpolieccaMu 0OMeHa BEIIECTB.

CornacHo MIKOJIBHOMY y4yeOHOMY IUIaHy JHIles Ha u3ydeHue Kypca xumuu B 10 u 11

KJaccax (6a30Bbli ypOBEHb) OTBOIUTCS 2 yaca B He/IeNt0, Bcero 136 vacos.



Pabouas mporpaMMa 1o XMMHH SBJISETCS JIOTHUECKUM MPOJIOJKEHUEM Kypca XUMUU IS
OCHOBHOM mmKkoJibl. [losToMy oOHa pa3paboraHa ¢ Omopoil Ha Kypc XuUMHH 8-9 KiIaccos.
Hekortopele, npeuMyIleCTBEHHO TEOPETUUECKUE TEMbl Kypca XHMHUHM OCHOBHOW ILIKOJIBI
paccMaTpUBAIOTCS CHOBA, HO Y€ Ha 0ojiee BHICOKOM, PACIIMPEHHOM U YTiyOJEeHHOM YPOBHE.
D10 cnocobcTBYeT (OPMUPOBAHUIO IIEIOCTHOM XMMHUYECKON KapTHHBI MUpa M OOEeCreunBaeT
IPEEMCTBEHHOCTh MEXJly OCHOBHOM M CTapIeil CTyneHsIMu o0ydeHus B 0011e00pa3oBaTeIbHOM
YUPEKIACHUU.

Kypc ueTko nenutcst Ha 1Be 4acTU COOTBETCTBEHHO rojiaM 00y4eHus: opranudeckyro (10
kiacc) u oburyro xumuto (11 kmacc). Oprannueckas Xxumus paccMmarpuBaercs B 10 kiacce u
CTPOUTCS C YYE€TOM 3HAHUM, IOJYyYEHHBIX YYalluMUCA B OCHOBHOW 1mikosie. [loaromy ee
W3y4YCHUE HAUYMHACTCS C IIOBTOPEHUS BAXHEWIIMX MOHATHUM OPraHUYECKOW XUMHH,
PacCMOTPEHHBIX B OCHOBHOM ILIKOJIE.

[locne nNOBTOpEeHMs] BaKHEWMIIMX TMOHATUA paccMmarpuBaercss Tema «CTpoeHHe u
KJaccu(UKalusi OPraHUYEeCKUX COCIUHEHUIN», TEOPETUYECKYI0 OCHOBY KOTOPOH COCTaBIISET
COBPEMEHHAs TEOpUsI XUMUYECKOIO CTPOEHHUS C HEKOTOPHIMU 3JIEMEHTaMH 3JIEKTPOHHON TEOPUU
U cTepeoXxuMuu. JIOrMUecKMM MpPOJOKEHHEM BeIylleld HIeH O B3aMMOCBS3H (COCTaB —
CTpOEHHE — CBOICTBa) BELIECTB SBIACTCA TemMa «XHUMHUYECKHE PEaKIUUd B OPraHU4ecKOn
XUMHWY», KOTOPas 3HAKOMHUT yUYaIIUXCsl ¢ KiIaccu(uKanueil peakiuii B OpraHnyeckoil XUMUHU |
JIaeT MPE/ICTAaBICHUE O HEKOTOPBIX MEXaHU3MaX UX MPOTEKaHUSI.

[lomy4yeHHbIE B IEPBBIX TEMAxX TEOPETHUECKUE 3HAHUS YUAILUXCS 3aTEM 3aKPEIUISIOTCS U
pa3BUBAIOTCS Ha O0raToM (pakTUYECKOM MaTepHalie XMMHUH KJIaCCOB OPraHMYECKUX COEIMHEHUH,
KOTOpBIE pacCMaTpUBAIOTCA B MOPSAAKE YCIOKHEHHUs OT Oosiee MpoCThIX (YrIeBOJOPOJIOB) 10
HauOosee CilOXKHBIX (OmomonumepoB). Takoe TMOCTpOeHHE Kypca IMO3BOJSIET YCUIIUTh
JNEAYKTUBHBIN MOAXOM K U3yYEHUIO OPIraHUYECKON XUMUH.

Kypc obmeit xumun mzydaercst B 11 kiacce M CTaBUT CBOeW 3ajjaueil MHTErparuio
3HAHUN y4alluxcs 10 HEOPraHMYEeCKONH U OPraHMYECKON XUMHHM C LIEIbI0 (OPMUPOBAHUS Y HUX
€IMHOM XMMHMYECKOM KapTUHBI MHUpa. Bexymas uues Kypca — €QUHCTBO HEOPraHWYECKOW H
OpPraHMYeCcKOil XUMHUHM Ha OCHOBE OOIIHOCTU UX MOHATUH, 3aKOHOB U TEOPUH, a TaK)Ke HAa OCHOBE
Oo0MmMX TOAXOJOB K KIacCHU(UKALMU OPraHMYeCKMX U HEOPraHMYeCKHUX BELIeCTB U
3aKOHOMEPHOCTSIM MPOTEKaHUsI XUMUYECKUX peakluil Mexay HUMHU. Takoe MOCTpOeHHEe Kypca
oOmieil XUMHM TO3BOJISIET IOJIBECTH YYallUXCSl K TOHUMAaHHMIO MaTepHabHOCTH U
MIO3HABAEMOCTH €MHOTO MHpa BEIIECTB, NMPUYMUH €ro KPacouHOro MHOrooOpasus, BceoOlei
CBSI3H SIBJICHUM.

Taxke 3TO JaeT BO3MOXKHOCTh YYAIIMMCS HE TOJIBKO JIydI€ YCBOWTh XHMHYECKOE

coJiep;KaHue, HO ¥ TIOHSTh POJib U MECTO XMMHH B CUCTEME HayK O mpupoje. Takoe nmoctpoeHue



Kypca MO3BOJISIET B MOJHOM Mepe HMCIONb30BaTh B OOYYEHHUH ONEpaliy MBIIUICHHS: aHAIU3 U

CUHTE3, CPAaBHEHHUE U aHAJIOTHIO, CHCTEMAaTHU3allMIo0 U 0000IIeHHE.

Paznen 2. Copepxanue y4eOHOro npeaMera

OCHOBBI OpraHu4YecKoil XUMHH

[losiBneHne n pa3BUTHE OPraHMYECKOM XMMHHU Kak Hayku. [Ipenmer oprannueckoil XMMHM.
MecTto M 3HaueHHE OPraHMYECKOW XUMHUU B CUCTEME ECTECTBEHHBIX HayK. Opeanuyeckue
6eujecmaea 6 OKpycaroueil cpeoe U NPOMbLUIEHHOM RPOU3E00CHEE PeZUOHA.

XUMHUYECKOE CTPOCHHE KaK IOPSJIOK COEAMHEHUsS aTOMOB B MOJIEKYJIE COIVIACHO HUX
BAJICHTHOCTH. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHYECKOTO CTPOEHUS OpPraHUYeCKHX
coenuHeHuil A. M. BytnepoBa. VYriiepoaHbI CKeleT opraHM4eckoil Mosekyisbl. KpaTtHocTs
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOI'O CTPOEHHUS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢yHkumoHampHOW rpymme. [IpuHIMIB KiaccupuKanim
OpraHMYecKux coenunHeHuil. Cucremarnyeckass MEXIyHapoJHas HOMEHKJIATypa W IMPUHLIMIIBI
00pa3oBaHMs Ha3BaHUI OPraHUYECKUX COeIUHEHUH.

Ankanbl. Cmpoenue Mmonekyivl Memarda. 1'OMOJIIOTHUECKUN P ajdKaHOB. | OMOJIOTH.
Homenknarypa. M3omepus yriiepogHoro ckenera. 3aKOHOMEPHOCTH W3MEHEHUs (U3UUECKUX
CBOMCTB. XMMHUYECKHE CBOWCTBAa (Ha NpHUMEpe MeTaHa M JTaHa): pPeaKIUu 3aMelleHUs
(ranoreHupoBaHKe), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BaKHEHIIMX COEAMHEHUN B
OpraHMYecKOM CHHTe3e. ['opeHuMe MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHKOB TeIUla B
IPOMBIIIIIEHHOCTH U ObITY. Mcnonb306anue memana u €20 20mMo10208 KAK MONIUGO 8 Oblmy U
npomviunennocmu Ypana. HaxoxneHue B NpuUpole U NPUMEHEHME alKaHOB. [lowamue o
YUKTIOAIKAHAX.

Ankensl. CmpoeHnue monexkyavt smuiena. I'oMoNIoOrH4eckuid psii ankeHoB. HomeHkmarypa.
W3omepust yriaepoiHOro CKejlera M IOJIOKEHUsS KpaTHOM CBSI3M B MOJEKyJe. XUMUYECKUE
CBOMCTBa (Ha MpUMEpe STHIEHA): peaKklM MPHCOeINHEHHs (TaJOTeHUPOBAaHUE, cuopuposaHue,
THIIpaTalys, euopo2aioceHuposanie) Kak crnocod moiaydeHus: (QyHKIMOHAIBHBIX MPOU3BOJHBIX
yIIeBONOPOAOB, TropeHud. llommmepusanmst >THIeHa Kak OCHOBHOE HampaBieHHE €ro
ucnoib30BaHus. [lonMaTHIeH Kak KpYMHOTOHHAXHBIA MPOAYKT XMMHUYECKOTO IMPOU3BOJICTBA.
ITpumenenue stwieHa. Ilpouzeoocmeo nonumepoé é UHenaounckou obdracmu. Ilpodrema
Ymuauzayuu 0mxo006 nOAUMEPHOZ0 NPOU3E00CHIEA HA 3A600aX PeZUOHA.

Anxaauensl U Kaydyku. [loHaTue o0 ankaaMeHax Kak yrieBOJOpOAax C JABYMS JBONHBIMU

cBsa3simu. [lonmumepusanus auBuHmIa (Oytanuena-1,3) kak crocod Moy4eHHUss CHHTETHYECKOTO



Kaydyyka. HarypanabHbli M CHHTETHYECKMH Kayuyyku. Bynkanuzanus kaydyka. Pesuna.
IIpuMeHeHne KaydyKa U PE3UHBI.

Ankunbl.  Cmpoenue  monexkyiol — ayemuienda. ['OMOIIOTMYECKUMH  psii  AJIKUHOB.
Homenknarypa. M3oMmepust yriepogHOro ckejera M MOJOKEHUS KpaTHOW CBSI3U B MOJIEKYIIE.
XuMHYecKue CBOMCTBA (Ha MpHUMepe alleTUJIeHa): Peakuu MpUucoeIMHeHus (TajJoreHupoBaHue,
euopuposanue, TUAPATALUS, 2UOPO2ALO2EHUPOBAHUEe) KaK CIOCO0 MONyYeHHUsS NOJIMMEPOB H
JIPYruX TOJE3HbIX MPOAYKTOB. ['OpeHHE alleThiieHa KaK HCTOYHUK BBICOKOTEMIIEPATypPHOTO
IUTAMEHU IS CBapKU U pe3KU MeTalioB. Mcnonv3oeanue ayemunena ¢ 2a3060il ceapke u pe3ke
memannoe na npeonpuamuu OAO «Meueny. lIpumMeHeHue aleTuicHa.

Apenbl. beH3011 Kak MpeACTaBUTENb apOMaTHYECKUX YIIIEBOJOPOAOB. CmpoeHue MoeKy bl
Oenzona. XUMHUYECKHUE CBOMCTBA: pPEAKIMU 3aMelIcHHs (TAJIOTCHHPOBAHHE) KaK CIIOCO0
MOJyYeHUs XMMHYECKUX CPEJICTB 3allUThl PACTEHUH, MPUCOCTUHEHHs (THIPUPOBAHUE) Kak
JI0KAa3aTeNbCTBO HEMPEENbHOTro Xapakrepa OeH3ona. Peakuus ropenus. [Ipumenenue OeHzouna.
Ilpumenenue apenoé 6 Kauecmee necmuuudo8, 3IK0J0ZUYUECKUE NOCTEOCMEUA  UX
ucnonvzoeanus ¢ Yenabunckoit oonacmu.

Cnuptel. Knaccudukaims, HOMEHKIATypa, W30MepHsl CIHUPTOB. MeTaHON M 3TAaHOJ Kak
MPEJICTABUTENN MPEIeIbHBIX OJHOATOMHBIX CIUPTOB. XMMHYECKHE CBOICTBa (Ha mIpuUMepe
METaHOJIa M JTaHOJIa): B3aUMOJCHCTBHME C HATPUEM KaK CIOCOO YCTAHOBIICHUSI HATIWYUS
TUAPOKCOTPYIIIIBI, PEAKIUsl C TaJOr€HOBOJOPOJAaMU KaK CIOCO0 IMOTy4eHUsS pPaCTBOPHUTENICH,
JIeruaparanns Kak CIoco0 TMOMydeHHs STHIeHA. Peakius ropeHus: CHOUPTHI KaK TOIUIMBO.
[IpumeHnenne metaHona W 3TaHojia. DUBMOIOTHYECKOE JEHCTBUE METAaHOJa W J3TaHOJIa Ha
OpraHu3M uYeJOBeKa. OTWIEHIVIMKOJIb W TIULEPUH KaK TMPEJACTABUTETH TMPEIeTbHBIX
MHOTOAaTOMHBIX criupToB. KauecTBeHHast peakiusi HA MHOTOATOMHBIE CITUPTHI M €€ IPUMEHEHNE
JUIsl pacliO3HABAHMS TJIMLIEPUHA B COCTaBE KOCMETUYECKUX cpeAcTB. [IpakTrueckoe npuMeHeHne
STUJICHTIIUKOJS U TJIMLEPHHA.

®enon. CtpoeHue Mosekynbl QeHona. Bsaumnoe erusHue amomos 6 moaekyie ¢heHona.
Xumuueckue ceoticmea: 63aumooelicmeue ¢ Hampuem, UOPOKCUOOM HaAmpus, OPOMOM.
IKonozuueckue Kpu3ucol, C6A3aHHble C NONAOAHUEM (PEHON06 6 UCHOYHUKU NUMbEGOU 600bl
HOsicnozo Ypana. llpumenenue deHona.

Anpnerunpl. Metananp (hopMasibeTua) U dTaHAh (AlETaTbJCTHA) KaK MPECTABUTEIN
MpeAeIbHBIX albJeruoB. KauecTBeHHBIE peaknnu Ha KapOOHWIBHYIO TpYIImy (peakius
«cepebpsiHOTO 3epKkanay, B3aumonelcTBue ¢ ruapokcunom meau (II) m ux nmpumeHeHwe ans
oOHapyXeHHsI TPEENbHBIX albJeTUI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh

anpaerunioB. [Ipumenenue hopmanbieruaa v aneTaibaeruia.



KapOoHOoBBIE KMCIIOTBI. YKCYCHasl KHCIIOTa KaK MPeACTaBUTENb MPEJeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA (Ha NMPHUMEPE YKCYCHOW KHCIIOTHI): PEaKIHH C
MeTaJlJlaMl, OCHOBHBIMM OKCHJAMH, OCHOBAaHHUSIMH U COJSIMM KaK IOATBEPXKIAECHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHcioTamu. Peakuus sTepudukanuy Kak CrHoco0 MOTYyYEHHUS CIOKHBIX
a¢upoB. Ilpumenenue ykcycHoW Kuciaotel. IIpouszeoocmeo yKcycnoii Kuciomwl 6
Jecoxumuyeckom npouszeoocmee 2. Awu. IlpencraBieHne 0 BBICIINX KAPOOHOBBIX KUCIOTAX.

Crnoxuble 3¢upsl 1 xupbl. CaoxHbIE 3UPHI KaK TPOAYKTHl B3aUMOJICHCTBUS KapOOHOBBIX
KUCIOT co crnupramu. [IpumeHeHue cClOXHBIX 3(GUPOB B NHINEBOM U mnapproMepHOn
MPOMBINIIEHHOCTH. JKHUpBI KaK CIIOKHBIE dQUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacro3HaBaHME pacCTUTENIBHBIX JXUPOB Ha
OCHOBaHUM HX HeNpelenbHOro xapakrtepa. Ilpumenenue xupoB. ['maposns winM OMbUIEHHE
JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOJYYEeHUS COJIeH BBICHIMX KapOOHOBBIX KUCIOT. MbLid
KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT. Moromiue cBoiicTBa Mbuia. Ilpouzeodcmeo mapzapuna
Ha npeonpuamusax Yenaounckou oonacmu (Tpouyxuit scup-komounam).

Yrnesoabl. Kitaccudpukanus yrieBogoB. HaxoxaeHune yrieBoIoB B pupoje. [ mroko3a kak
anpaeruaocnupt. bpoxkenue raokosbl. Hcnonvzosanue npooyKkmose 0OpoiiceHus 2nioKo3vl 6
npou3eo00cmee IMAHONA U MOJIOYHOKUCIBIX HPOOYKMO8, CUNOCOBAHUE KOPMOE8 6 pezuoHe.
Caxapo3sa. [uoponus caxaposvl. Ilpouzeoocmeo konoumepckux uzoeauit na FOx»cnom Ypane.
Kpaxman u nemironosa kak OMOJNOrMYecKHe MONMMEphbl. XMMHUYECKHE CBOWCTBAa Kpaxmana M
LEJUTION03bl (THAPOIN3, KaYECTBEHHAs] pPeaklMs C MOJOM Ha KpaxMmal U ee MPUMEHEHHE s
oOHapyXeHHsl Kpaxmana B MpoJAyKTax nurTaHus). I[IpumeHeHne u Ouosoruueckas poiib
yriaeBo10B. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOTO BOJIOKHA.

Wnentudukanuss OpraHUYeCKUX COCAMHEHUUN. [enemuueckas c6:A3b Mexcoy Klaccamu
opeanuyeckux coeounenui. TUTBI XUMUYECKUX PEaKkIHii B OpraHu4ecKOil XUMUH.

AmuHokucnoThl U Oenku. CocTaB M HOMEHKJIAaTypa. AMMHOKHCIOTHI Kak aM(oTepHbIe
opranuueckue coeauHenus. lIlentunHas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIOT.
O6uacTi NpUMeHEeHus: aMUHOKHCIIOT. benku kak npupoaHbie 6uomnonuMepsl. CocTaB U CTpoeHUE
0enkoB. XUMHUECKHE CBOMCTBa OENKOB: TMAposn3, AeHaTypauus. OOHapykeHHe OenKoB Mpu
IOMOIIIM KAa4yeCTBEHHBIX (UBETHBIX) peakuuil. IlpeBpamieHus OenKOB NHIIM B OpraHU3Me.
buonoruueckue ¢yHkuuu OenkoB. I'ennas umdicenepus, ee 603MONCHOCHU. NPOU3BOOCHIBO
maca, monoka, auy 6 pecuone. Hcnonvzoeanue O00HOKIEMOUYHBIX 8000pOCTell npu
npouszeoocmee Henxkosvix 000asok (nmuyegaopuxa Yeovapkyns, FOxncnoypannck).

IIpakTnyeckas padora «KoHCTpyHpoBaHME IIAPOCTEPIKHEBBIX MOJEIEH MOJIEKYII
OpPraHUYECKUX BEIIECTBY.

IIpakTnuyeckas padora «Pacrno3HaBaHKe MIIACTMACC U BOJIOKOH).



IIpakTuyeckass padora «PemieHue >KCIEpUMEHTAIbHBIX 337ad Ha PAclO3HABAHUE
OpPTraHUYECKHUX BEIIECTBY.

JlabopaTopHas padora «KauecTBeHHast peakiiisi HA MHOTOATOMHBIE CITUPTHI».

JlaGopaTopHas padora «OxucieHue metaHas (3tanais) rugpokcuaom meau (1)».

JlaGoparopHasi padora «CBOICTBa ITHOKO3bI».

JlaGopaTopHas padora «['uaponu3 kpaxmamnay.

JlaGopaTopnasi pa6ora «KauecTBEeHHBIC PEaKIIMH HA OCITKI.

Teopeanecmle OCHOBbBI XUMHUU

Crpoenne BemectBa. COBpeMEHHAsi MOJIENIb CTPOCHUS aTOMa. DJIEKTPOHHAs! KOH(UTYpaIs
atoma. Amomanepzo-npomuvluiieHnolii Komniekc oonacmu. Cuexcunck u Ozepck — yenmpol
amomHou npomvluiiennocmu oonacmu. OcHogHOe U 6030)IHCOeHHbIE COCMOSHUSL AMOMOS.
Kiaccudukamust XUMHYECKUX DJIEMEHTOB (s-, P-, d-aieMeHThl). OCOOCHHOCTH CTPOCHUS
OHEPreTHUECKUX YypoBHEW aromoB d-amemenToB. Ilepuomudeckass cuUcTeMa XUMHYECKHX
3JIEMEHTOB J. . Menneneena. duznyeckui CMBICIT Ilepuonuueckoro 3aKOHa
J. . MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB DJJIEMEHTOB M HX
COCIMHEHUN TI0 TmepuojaM U TpynmaMm. OJEKTpOHHAas MPUPOJa XUMHUYECKON CBS3H.
DIIEeKTPOOTPULIATETLHOCTh. BUIbI XMMUYECKON CBSI3M (KOBAJICHTHAs, HOHHAs, METAJTUHYECKAs,
BOJIOPOJIHAS) U MEXaHU3MBI ee 0Opa3oBaHus. Kpucmaniuueckue u amopguole ewgecmea. Tunwvi
KPUCALIUYEeCKUX peulemoK (AmomMHas, MONeKYIapHas, UOHHAS, Memaliuieckas). 3asucumocms
Qusuueckux ceolicme gewecmea om muna Kpucmaiiuyeckou pewemku. IIpuaUHBI
MHOT000pa3usi BEUIECTB.

XuMHueckue peakuuu. ['OMOreHHble U TeTeporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, KOHIEHTPALIUU
pearupyromux BEHIECTB, TEMIIEPATyphl, IUIOMIAJAM PEAKIIMOHHOW TOBEPXHOCTH, HAJTUYHS
karanusartopa. Ilpou3eoocmeo cepnoii Kuciomol, MemaiiypZuuecKkoe npou3eo0cmeo 6
pecuone. Ponb KaTanmuzaTOpoB B MPUPOAEC W MPOMBIIUIEHHOM MpPou3BoAcTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIEHHE MOJ NEHCTBHUEM pa3iM4YHbIX (HaKTOpOB
(KOHIIEHTpAIMsl PEareHTOB WJIM MPOIYKTOB PEAKIIMH, JABJICHHE, TeMIeparypa) IJs CO3JIaHHs
ONTUMAIBHBIX YCJIOBHM TIPOTEKAHUS XUMHUYECKUX TIpoleccoB. Poanv Kamanuzamopoe 6
mepmuuecKkoil 00padomkKke memanios u cniaeos na npeonpuamuax Yenaounckou oonracmu.
Xumuueckue peaxyuu, céA3aAHHbIE C 3A2PAIHEHUEM OKpyxcaiouieil cpeovt ¢ Yenabunckoi
obonacmu. /{ucnepcnvle cucmemvl. Ilonamue o konnouoax (3oau, 2eau). Mcmunnvle pacmeopbi.
Peakiun B pacTBOpax »3JEKTPOJUTOB. pH pacTBOpa Kak IOKa3aTeldb KHUCIOTHOCTH CPEIbI.

['unponu3 comeil. 3HadeHWe TUApoIM3a B  OHMONOrMYECKMX OOMEHHBIX IIpoleccax.



OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B MPUPOJE, MPOU3BOACTBEHHBIX Mpoleccax M
JKU3HEACITENIBHOCTH  OpraHu3MoB. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX
BELIECTB — METAJIJIOB IJIaBHBIX U OOOYHBIX HMOATrPYIII (ME/b, XKENE30) U HEMETAJIJIOB: BOJOPO/A,
KHCIIOpOJla, TaJOreHoB, cepbl, a3ora, docdopa, yriaepona, KpeMHus. Mecmoposcoenus pyo
YEPHBIX U UGEMHBIX MEmal08 Ha meppumopuu oonacmu. Ilpoussoocmeo uyzyna u cmanu,
UGEMHBIX  MEmanioeé HaA  MEmAainypeudecKux  npeonpuamuax  ooaacmu. Pons
AHMPONO2EHHO20 (haKmopa 6 3azpA3HEeHUU OKpYHcalouieli cpedvl NPeOnPUAMUAMU YEPHOUL U
UeemHoll Mmemaniypzuu Ypaia na npumepe OKUCIumeabHO-60CCMAHOGUMENbHBIX PEAKUUIL.
OKuciumenbHo-60cCmanogumenvuple  peakuyuu, Jjaexcauwjue 6 OCHO8e XUMUYECKUX
npou3e00cme pezuona.

Koppo3sus metamioB: BUAbI KOPPO3HUHU, CIIOCOOBI 3aIIUTHI METAIIOB OT KOppo3uu. Cnocoowt
3auuUmsl Memasiioe Om Koppo3uu HA RPeonpuasmuax oonacmu. S1eKmpoaus pacmeopos u
pacnnaeos. Ilpumenenue snexmponuza 8 npomviuiienHocmu. Ilpumenenue rnekmponusza na
npeonpuamuax pezuond.

IIpakTnyeckas padora «I[lomyuenue, coOnpanue u pacrio3HaBaHUE TA30BY.

IIpakTuyeckas padora «Pemienne 3KCepUMEHTANbHBIX 33/1a4 10 TeMe «MeTaiby.

IIpakTuyeckas padora «Pemienne 3KCrepUMEHTANbHBIX 3a/1a4 110 Teme «Hemetamibiy.

IIpakTuyeckasa padora «PelieHne SKCIEpUMEHTAIBHBIX 334a4y 1o Teme «l'eHernueckas
CBS3b MEXK/Y KJIJaCCaMH HEOPraHUYECKUX COETUHEHUII.

JlabopaTopnasi paGora «M3yueHue BIMSHHUS PaA3TUYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKHUX PEAKIIHID.

JlabopaTopnass pabora «OmpeneneHue XapakTepa Cpeibl pacTBOpa € IOMOIIbIO
YHHUBEPCATHHOIO HHINKATOPa.

JlabopaTopnasi pabora «O3HakoMIeHHE ¢ 00pa3liaMu METAIIOB U UX PyJaMu.

JIaﬁopaTopHaﬂ paﬁoTa «O3HaKOMIIEHHUE C MMpUPOAHBIMU COCANHCHUAMN HEMCTAJUIOB).

XUMHSA U )KM3Hb

Hayunwsie meroapl mo3Hanus B xumuu. Mcrounmku xumudeckoil uH@opmanuu. [lomck
uH(pOpMallK 1O Ha3BaHUIM, UACHTU(DUKATOpaM, CTPYKTYpHBIM dopmynaM. MopaenupoBaHue
XUMUYECKHUX TMPOIECCOB W SIBICHUM, XuUMUuecKuu auanu3 u cumme3 KaK METOAbl HAYYHOTO
NO3HaHUS. 3HaueHue 00BLEKMUBHO20 UCCE006AHUA XUMUYECKOU NPOMBIUIEHHOCMU 014
YPOBHA 6030€iicmeus 4ei06eKa Ha nPUPooy.

Xumus U 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpPaIbHbIC BOJIBI.
[IpoGneMbl, CBs3aHHBIE C TPUMEHEHHWEM JIEKapCTBEHHBIX mpemnapatoB. IIpodykuus

npeonpuamuil hapmaxonocuuecKkoii. NPOMbLUIEHHOCMU pecuohd. BpenHble TPUBBIYKH U



(dakTophl, pa3pylmalwiue 310poBbe (KypeHHUE, YHOTpeOJeHUE alKoroJis, HapKOMaHUs).
PanmonansHoe nutanue. [uwesvie 0odbasku. OCcHo8bl NUUEBOL XUMULL.

XuMus B TIOBCEHEBHOH ku3HU. Mormue u guctsmue cpeacrsa. Cpeocmea 6opvowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneilieHmyl, uHcekmuyuosl. CpencTBa JWYHOW THUTUEHBl U
kocmeTHku. [IpaBuna 6e3omacHoi pabOTHI ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
CpeacTBaMU OBITOBOM XUMUHU.

XuMHUS M CeNbCKOE XO3sicTBO. MuHepanbHbie M opraHudeckue ynoOpenus. Cpenctsa
3alUThl PACTEHUH.

Xumus 1 3Hepretuka. [IpupoaHbie UCTOYHUKHU YIIE€BOAOPO0B. [IpupoaHblii 1 MOMYTHBINA
He(TAHOW Ta3pl, WX COCTaB W wucmnonb3oBaHue. CocraB HepTH U ee nepepaboTka.
Hedrenponykrel. OkranoBoe umcino OensuHa. OxpaHa OKpyXKaromed cpeiasl npu
HedTenepepaboTKe U TPAHCIOPTHPOBKE HE(TENPOAYKTOB. AJbTEpHATUBHBIE HCTOYHUKU
sHepruu. Hcnonvzosanue neghmenpodykmoe u npupoonozo °2a3a KakK HMONAUGA 0
mpancnopma é Yenadounckoiu oonacmu.

Xumusa B crpoutensctBe. llement. beron. IlogOop onTUMalbHBIX CTPOUTEIBHBIX
MaTepuajoB B MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA.

XuMus U 3KoJorusi. XUMAYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl U €ro MOCIEACTBHUSL.
Oxpana rugpochepsl, ToYBbI, aTMochepsl, hIopsl U (hayHBI OT XUMHYECKOTO 3arps3HeHus. Posb
AHMPONO2EHHO20 (PAKmMopa 6 3azPA3ZHEHUU OKPYIHCAIOwiell cpedbl 20POOCKUM MPAHCHOPMOM
Yenaounckou odracmu.

JlaGopaTopHas pa6oTa «3HaKOMCTBO ¢ 00pa3liaMy MOIOIIUX U YUCTSIIUX CPEACTBY.

Pasznen 3. TemaTuyeckoe mJIaHUpoOBaHHue

TemaTnueckoe njannpoBanue kypca xumuu 10 kiaacca

Paszpnea KoanuecTBo yacos
XHUMHS U )KH3Hb 10
OCHOBBI OPTaHHUYECKON XUMUU 54
PesepBHoe Bpems 4

TemaTnueckoe miIaHupoBanue Kypca xumuu 11 kiaacca

Pa3nen
KoauuyecTBo yacoB




TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

26

OCHOBBI HEOPTraHUYECKON XUMUU

38

PesepBHOE Bpemst

Paznen 4. [lnannpyemMble pe3yibTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

1.1. JInuHOCTHBIE IJIAHUPYEMBbIE Pe3yJIbTAThI

YV JInuHoCcTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon
10 knacc 11 kaacc

1. Camoonpenesenne | /./. Cehopmuposannocme 1.1 Chopmuposannocme
(TMYHOCTHOE, poccutickou 2PAANCOAHCKOU | pOCCULICKOU 2PAACOAHCKOLL
JKH3HEHHOE, UOEHMUYHOCIMU.  NAMPUOMUBMA, | UOEHMUYHOCIY, — NAMPUOMUMA,
npodeccHoHaNbHOE) | Veadicenus k Omeyecmay u c6oeMy | y8ajxiceHuss K c8oemy Hapooy,
Hapooy, uyecmea 20poocmu 34 | 4yecmed omeemcmeeHHOCmu
ceotl kpatil, ceoto Poouny neped Poounoii, copoocmu 3a
ceou  Kpau, ceoo  Poouny,
npouinoe u Hacmoswee
MHO2OHAYUOHAILHO20 Hapooa
Poccuu, cgpopmuposannocme
VBAdCeHUs 20Cy0apcmeenHvIX

cuM80108 (2epo, aae, 2um)
1.2. Ocosnanue ceoux 1.2. Chopmuposannocme
KOHCIMUMYYUOHHbIX — NpAg U | epadcoanckou  no3uyuu  Kax

obs3annocmell, yeadxcenue 3aKoHa
U npasonopsaoxa

AKMUGHO20 U  OMEENCMEEHHO20
YleHa pocculickoco obujecmaa,
oco3Hanwe2o ceou
KOHCMUMYYUOHHbIE — Npasa U
obs3aHHOCMU, yeasrarnueo
3aKOH U NPABONOPSO0K

1.3. Cdopmuposannocmo
CamMoy8axicenus u «300pogouy «A-
KOHYenyuuy

1.3. Obnaoanue  yyscmeom
COOCMBEHHO020 OOCMOUHCINGA

1.4. Yemoiiuusaa ycmanoexka Ha

1.4. IIpunamue mpaouyuoHHvix

npumamue 2YMAHUCIMUYECKUYX, | HAYUOHATLHBIX u
0eMOKPAMUYEeCKUX u | obweuenoseueckux
MPaAOUYUOHHBIX yeHHocmell | 2yMAHUCTIUYECKUX u
MHO2OHAYUOHATLHOO 0eMOKPAMu4ecKux yenHocmetl
poccutickoeo obwecmea

1.5. Oco3nanue  gadxicHocmu 1.5. I'omosHoCcmb K CydHCcenuro
cnyocenus  Omeuecmsy,  e2o | Omeuecmsy, e2o 3auume
3auumol

1.6. Ilpoexmuposanue 1.6. Cdhopmuposannocmo
COOCMBEHHBIX HCUSHEHHBIX NIAHO8 | OCO3HAHHO20 68blbopa  OyOyuell
8 OmHOwleHuUu K OanbHelwel | npogeccuu, 6 MOM UHucie ¢
npogheccuoHanbHoll yuemom nompeoénocmeit
oesmenbHOCmu c yuemom | pecuona, U - 8O3MONCHOCMEU
COOCMBEHHBIX BO3MOJCHOCHEN, U | peanu3ayuu coOCMBEHHbIX




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xknacc 11 kaacc
ocobenHocmell pbIHKA mMpyoa U | HCUSHEHHBIX NIAHO8, OMHOUEHUE
nompeoHocmeil pecuona K npogeccuonanvroll

oesmenbHOCMU Kax
803MONCHOCMU yuacmusl 8
peuienuu JIUYHBIX,
00w ecmeeHHbIX,
20Cy0apcmeeHHbIX,
00U EeHAYUOHATLHBIX NPOOIEM
1.7. Chopmuposanrnocms 1.7. Chopmuposannocmo
YenoCcmHoz20 MUPOBO33pEHUs, | MUPOBO33PEHUS,
COOMBemcmayouLe2o COOMBemcmayouLe2o
COBPEMEHHOMY YPOBHIO PA3GUMUSL | COBPEMEHHOMY YPOBHIO PA3GUMUS
HAayKu u 00UjecmeeH ol | HayKu u obujecmeeHHol
npaKmuKu, VUUmMbI8aOWe20 | NpaKmuku,  OCHOBAHHO20  HA
coyuanbHoe, KVIbMYpHOe, | duanoze KyIbmyp, a makice
A3bIKOBOE, O0VYX08HOE | PA3TUUHBIX POPM 00UECBEHHO20
MHO2000pazue COBPEMEHHO20 | CO3HAHUS,  OCO3HAHUE  C80e20
Mupa Mecma 8 NONUKYIbMYPHOM Mupe
2. 2.1. Cdhopmuposannocms 2.1. Copmuposanrnocms
CMbICI000pa30BaHNe | YCMOUYUBLIX ~ OPUEHMUPOS — HA | OCHO8 camopazeumus u
camopazeumue u | camogocnumanus 8
camosocnumanue 8 | coomeemcmeuu c
coomeemcmauu ¢ | obweuenogeyeckuUMU YeHHOCMAMU
0bweuenoseyecKuMu u  udeanamu  2pariCOAHCKO20
JHCUSHEHHbIMU — YeHHOoCmAMU U | odwecmea
uoeanamu
2.2. Cdhopmuposannocms 2.2. T'omosnocmo u
CamMoCmosmenbHoCmu 6 y4eOHou, | cCnocobHOCmb K
NPOeKmMHOU U Opyeux  6uUOax | CAMOCMOSAMENbHOU, MEOPUECKOU
oesmenbHoCmu u omeemcmeeHHoU
oesimenbHOCImu
2.3. Cpopmuposannocme ymenuii 2.3. Cdopmuposannocmo

compyOHuuecmea co
C8EPCMHUKAMU, oembvmu
MIAOWe20 803pACMA, 83POC-TbIMU
6  obpazosamenvHol, oowe-
CMBEHHO  NOJe3HOU,  Y4eOHO-

uUccneo008amenbckou, NpPoeKmHou
U Opyeux 8udax 0esimeibHOCmu

HABLIKOG ~ COMPYOHUYECm8a  CO
C8EPCMHUKAMU, oemvmu
MIA0wWe20 803pacma, 63pOCiblMU
8 0bpazoeamenvholl,
00uecmeeHHo noie3Hol, y4eOHOo-
uUccne008amenbCkou, NPoeKmHou
U Opyeux 8udax oesimenbHOCmU

2.4. Cnocobrocmb eecmu Ouanio2

2.4. Cdopmuposannocmo

¢ Opyeumu a100bMU, QOCMUSAMb 6 | MOAEPAHMHO20 — CO3HAHUSL U

HeM 83AUMONOHUMANUS, | NOBEOEHUsL 6  NONUKYIbMYPHOM

Haxooumes  odwue  yeau U | Mupe, 20MOBHOCMb u

compyoOHUYamy onst ux | cnocobHocmos 6ecmu  ouanoe ¢

docmudiceHus opyeumu 00bMuU, OOCMUSAMb 8
HeM 83AUMONOHUMAHUS,
Haxooums  obwue  yemu U
compyoOHUYams ons ux
00CmMUICeHUs]

2.5. Ceopmuposannocmo 2.5. Copmuposannocms




YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xkaacce 11 xaacc
npeocmasieHull 0 He2amueHblX | CHOCOOHOCMU — NPOMUBOCOSIMb
NnOCIe0CmBUsX IKCMPeMU3MA, | UOeosocUuu IKCMpemMuzma,
HAYUOHAUZMA, KceHogobuu, | HayuoHanusma, Kcenogoouu,
OUCKPUMUHAYUU 1O COYUATbHBIM, | OUCKPUMUHAYUU 1O COYUATbHBIM,
PenUSUOZHBIM, PACoBbIM, | PENUSUO3HBIM, pacosvim,
HAYUOHAIbHLIM  NPUBHAKAM OISl | HAYUOHAILHLIM — NPUBHAKAM U

JUYHOCMU U 06114607’]’1661

OpyeuM HezamueHbIM COYUAIbHbIM
A6NIEeHUAM

2.6. Hanuuue nompeonocmu 6

2.6. Ilpunamue u peanuzayus

Quzuueckom yenHocmet 300p06020 u

CaMOCO8epUIeHCMBOBAHUU, be3onacnoco  obpaza  JHCU3HU,

3AHAMUAX CHOpMUBHO- | HaTUYUe nompebHocmu 8

0300pP0BUMENLHOLL Qusuueckom

0esmenbHOCmbIo, Henpusmue | camoco8epueHcmeo8aHuu,

8DEOHLIX  NpUBbIUEK:  KVPEHUS, | 3aHAMUAX CHOPMUBHO-

ynompeonenus anKo20as, | 0300POBUMENbHOU

HApKOMUKO8 oesamenbHOCmbIo, Henpusmue
8DEOHLIX  NPUBLIYEK:  KYPEHUS,
ynompeoneHus anKo2ons,
HApPKOMUKO8

2.7. Cdhopmuposannocms 2.7. Copmuposanrnocms

OMBEMCMEEHHO20 OMHOWEHUs K
cobcmeeHHoMy — uzuueckomy U
NCUXON0SUHECKOMY 300P08bI0, KAK

OepedcHo2o, OmMeemcmeeHH020 U
KOMNEMEHMHO20 OMHOWEHUS. K
Qusuueckomy u

cob6CcmeeHHOMY, maxK U Opyeux | HCUXOI02UYECKOM) 300P08bI0, KAK

Jooeltl, 6ladeHue  OCHOBAMU | COOCMBEHHOMY, MAaK U Opyaux

OKa3aHUs nepeot NomMowu Jqooetl,  YyMeHue  OKA3bl8ambv
nepsyIo NOMOUb

2.8. Cnocobrocmo K 2.8. T'omosnocmo u

Camooopazoeanuio u Opeanu3ayun
camoobpazosamenbHoU
oessmenbHoCcmu OJisi OOCMUNCEHUS
00pA306aAMENBHBIX PE3YIbMAMO8

CNOCOOHOCMb K 00pa308anuio, 6
MoM yucie camooopasz0e8anuio, Ha
NPOMSIHCEHUU 6Cell HCUSHU

2.9. Honumanue meobxooumocmu 2.9. Cdopmuposannocmo

HEeNnpepuleHO20  00PA308AHUsL 6 | COZHAMENbHO20 — OMHOWEHUs K

UBMEHAIWEMC  Mupe, 6 MOM | HeNPepblBHOMY 00pPA308AHUI0 KAK

yucne 8 cpepe | yenosuio VCnewHou

npogheccuoHanbHoll npogheccuonanbHou u
oesimenbHoCmu 00WecmeeHHoll OessmelbHOCmU

3. HpaBcTBenHoO- 3.1.  Oceoenue u  npunsmue 3.1. Cdopmuposannocmo

ITHYeCKas obujeuenoseyeckux  MOPANbHLIX | HDABCMBEHHO20 ~ CO3HAHUA U

OpHUEeHTAIUsI HOpM U YeHHocmell nogedeHuUsi HA OCHOBe YCBOEHUs
obweuenoseyecKux yeHHocmel

3.2. Cedhopmuposannocms 3.2. Cohopmuposannocms

COBPEMEHHOI 9KOJI02UYECKOU | IKOJIO2UYECKOO MbLUTEHUS,

KVIbMypbl, NOHUMAHUSA 6IUAHUA | NOHUMAHUSA GIUAHUS COYUAIbHO-

COYUATLHO-IKOHOMUYECKUX
npoyeccos Ha cocmosnue
NPUPOOHOU cpedbl

IKOHOMUYECKUX  NpOYeccos Ha
cocmosiHue npUpooOHoU u
coyuanbHot cpeowl;

npu06pemeHue onslma 39K0.J1020-




YV JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon
10 kaacc 11 kaacc
HAaNpasieHHou 0esimeibHOCuU
3.3. Ipunsmue yeHHocmeu 3.3. Copmuposannocms
CeMelHOU JHCUSHU OMBEMCMBEHHO20 OMHOWEHUSL K
CO30anuilo  cemMbU HA  OCHOBE
OCO3HAHHO20 npuHAmus
YeHHOCmell CeMeltiHOU HCU3HU
3.4. Cehopmuposanrnocms 3.4. Chopmuposannocmo
ICMEMUYeCcKoe0 OMHOWEHUSL K | ICMeMmuyecKko20 OMHOWEHUs K
NPOOYKMAam, Kak COOCMBEHHOLU, | MUpy, 6KIIOYAs 3CmemuKy ovima,
maxk u opyeux Jawoetl, Y4eOHO- | HaAYYHO20 u MEeXHULECKO20
UCCe008aMeNbCKOl, NPOEKMHOU | MEopHecmad, cnopma,
U UHBIX U008 OesimeNbHOCMU 00UeCmM8eHHbIX OMHOULEHU

1.2. MeranpeaMeTHble INIAHUMPYEMbIe pe3yJibTaThl

YHuBepcaJu MeTranpeaMeTHble JIAHUPYeEMble TunoBble 321241 10
bHbIE pe3yabTaThl ¢popmupoBanuo YY/{
yuyeOHbIE (MeTanpeaMeTHbIE
neiicTBUs TEXHOJIOTHH)
PerynsiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
P P11 CaMOCTOATENBHO OTIPENETATh eI IeATEIbHOCTH, ITocTtaHoBKa U pelnieHue
[lenenonara | 3a1aBaTh apaMeTPhbl ¥ KPUTCPUH, IO KOTOPBIM MOKHO y4eOHBIX 3a7a4, B TOM
HHE ONpPE/IENNTh, YTO IeNb JOCTUTHYTA; qucie TEXHOJIOTHS
P11, CtaButh 1 HOpMyIUPOBATH COOCTBEHHBIC 337291 B «TIEPEBEPHYTHIN KIIACCH
00pa30BaTeNbHOM NESITEIbHOCTU U JKU3HEHHBIX CUTYAMsIX | [JosTamuoe
P; P>1 Be1Oupath myTh TOCTHKEHUS 1IEJIH, TIIAHUPOBATH dopMupoBaHue
[TnanupoBa | PEIIEHHME NOCTABICHHBIX 33124, ONTUMU3UPYS YMCTBEHHbIX JeiiCTBHIA
HHE MaTepuaIbHbIE 1 HEMaTepUaIbHbIC 3aTPATHI TexHOTOrHs
P>, CaMOCTOATENHHO COCTABIISTH IJIAHBI ACITETHHOCTH bopmupytomero
P 3 Vcnonb3oBath Bce BO3MOJKHBIE PECYPCBI LA OlCHHBAHHA, B TOM
JIOCTHKEHHSI IOCTABIICHHBIX €I U pean3alliy MIaHOB - nprem
JIeATeTLHOCTH
«MPOTHOCTUYECKAS
P> 4 Be1Oupath yCrenHbIe CTPATETHH B PA3IUIHBIX
CHTYAIIX CaMOOLICHKa»
I'pynmossie 51
P3 P31 OueHnBath pecypchl, B TOM 4YHCIIC BpEeMs H JIpyrue
[IporHo3up | HEMaTePUAIBHBIE PECYPCHI, HEOOXOUMBIE I JOCTHKEHHUS EHHHBHI{YMBHOC
OBaHUE MOCTaBJIECHHOM LIeNn POCKTRI
Pz, OprannzoBbiBaTh 3(Q(GEKTUBHBIN IOHCK PECYpPCOB, Yuebro-
HEOOXOIUMBIX TS TOCTHYKEHUS TIOCTABJICHHOM TIeJTH HCCIICNOBATEILCKAL
P33 OueHuBaTh BO3MOXHBIE MOCHEJCTBHS JOCTIDKeHus | ACATCILHOCTD
TOCTABICHHON LIENH B AESTENbHOCTH, COOCTBEHHOI ku3Hu | KEHC-METO
W OKU3HU OKpYXAlOIMX JIIOJIEM, OCHOBBIBAsCh Ha YuebHo-
COO00paXeHMSIX ITUKH U MOpAJIH IIO3HABATCJIBHBIC 1
Py P41 CaMOCTOSITENTHHO OCYIIECTBISATh, KOHTPOJIUPOBATH U y4€OHO-TIPAKTHYECKUE
KoHTpoJb 1 | KOPPEKTUPOBATD JAEATENHLHOCTD 3agaun «Pazpemenne
KOPPEKIUS npo6IieM / IPOOIEMHBIX
PsOuenka | Psi1ComocTaBisiTh MOTYYSHHBIN Pe3yNIbTaT ACSITETLHOCTH C curyaiin, «LleHHocTHO-
MIOCTaBJIEHHOM 3apaHee LEIbI0 CMBICJIOBBIC YCTAHOBKN,




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
Ps Ps 1 BiraneTh HaBBIKaMU TIO3HABATEILHOU pedIiekCHn Kak «Pedmexcusy,
[To3naBaren | OCO3HAHMS COBEPIIAEMBIX NEUCTBUM U MBICIUTEIBHBIX «CaMocTOosSTERHOE
bpHas MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO MpUOOpETEHNE, IEPEHOC U
pe(b_]'[eKCH;{ 3HaHUA U HC3HAHM:, HOBBIX IIO3HABAaTCIBHBIX 3aJa4 U HHTETpaLs 3HaHHI>i»,
CPeACTB UX NOCTUNKCHUSA «Camoopranuzanys u
Py P71 CaMOCTOATENBHO OLICHUBATh U IPUHUMATh PEILEHMS, CaMOPETYJISLIHSD
[MpunsTHe OINpeACIISAIOLIUE CTPATETUIO TIOBEJICHUS, C YUETOM
pelenuii IpaKAaHCKUX U HPABCTBEHHBIX LIEHHOCTEH
Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YYeOHbIe JeiiCTBUS
Vg ITg 1 VickaTb 1 HaXxoquTh 00001eHHbIE c110cO0BI pemieHus | CTpaTeruu CMBICIOBOTO
Ilo3HaBaren | 3amaq YTEHUs,, B TOM 4YHUCIE
BbHBIE 113> Bageth HaBBIKaMU pa3penieHus mpoodiemM [IOCTaHOBKa  BOIPOCOB,
KOMIIETEHIT 11 3 OcyliecTBIsATh CAMOCTOATENbHBIN TOUCK METOJIOB COCTaBJICHHE  IIJIAHOB,
Wiu, peleHust IPaKTUYECKUX 3a7a4, IPUMEHSTh Pa3IuyHbIe CBOJHBIX TabIMI, rpad-
BKJIrouaron | METOJAbI IO3HAHUA CXeM, TE3UpOBaHUE,
A€ HABEIKH Il 4 Pemiath 3aaum, HaXOASIIUECS HA CThIKE HECKOJbKUX KOMMEHTHPOBAHHE
yuebHo- y4eOHBIX TUCIUTUINH § Keiic-MeTo
HCCIIENOBAT Ilgs Vcnonp30BaTh OCHOBHOM aJITOPUTM HCCIIEIOBAHMS MesKIpe/IMETHbIE
CIIBCKOM 7 NPY PEIICHUH CBOMX Y4eOHO-TI03HABATEIbHbIX 33134 . | mrerpatuBmse
IpOEKTHOI Ilgs Vcrionb30BaTh OCHOBHBIE MNPUHIMIIBI HPOEKTHOM e —
JeSATEIIbHOCTH npu peleHnu CBOMX y4eOHO-
JIEATENBHOC Meron MEHTaJIbHBIX
MO3HABaTENbHBIX 33Jay M 3a7a4, BO3HHUKAIOUIMX B
™ KYJIbTYPHOH U COUMATIBLHOMN KU3HU KapT
Il37 BeicTpanBaTh HHAMBUAYAJIBHYIO 00pa30BaTENbHYIO Cmemannoe obyuenne,
TPAGKTOPHIO, YIHTHIBASI OFPAHMUECHHS CO CTOPOHBI apyrmx | B TOM HHCIC  CMCHA
YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS pabounx 30H
ITss MeusTh ¥ yuepkuBaTh pasHble [O3MUMH B | | PYTIOBBIC n
[MO3HABATEIILHON AEATEILHOCTH WHINBU1yaJIbHBIC
Ilgo TlposBASATH CHOCOOHOCTH K  WHHOBAalMOHHOH, | IPOCKTBI
AHAIUTHYECKOM, TBOPYECKOM, WHTEINIEKTyaaIbHOU YuebHo-
JIeATeTLHOCTH, B TOM 4YHCIie Y4eOHO-UCCIeI0BaTeNLCKOW 1 | UCCIEA0BATEIBCKAA
MIPOEKTHOM JeATEIbHOCTH EeATENbHOCTD
ITg1o0  CaMOCTOSTENBHO IPUMEHSATh MPHOOpETeHHBIE | YUeOHO-
3HaHUS W CTHOCOOBI ACHCTBHI TNPHU PEIICHWH Pa3INYHBIX | IO3HABATEIbHbBIC 4
3a1a4, HCIOJb3ys 3HAHUS OJHOTO WIM HECKOJBKHX | yueOHO-PAKTHUECKUE
y4eOHBIX HpPEAMETOB WM HpPEAMETHBIX 00JacTel, B TOM | 3amaum
gucie B y4eOHO-MCCIEIOBATEIbCKOM W TPOEKTHOM | «(CaMOCTOSITEIbHOE
ACATEIILHOCTH NpUOOpETEHNE, NEPEHOC

Ilg 11 Bnanetb HaBbIKAMU y4eOHO-HCCIEOBATEIIBCKON H
MPOCKTHOM JIEATETLHOCTH, & UMEHHO:

Ilg111 cTaBUTh LENH W/WIH (POPMYIUPOSAMb CUNOmMe3)y
uccredosanusi, WUCXOAS W3  KyIbTYpHOH HOPMBI U
coo0pasysich ¢ peicTaBIeHUsIMH 00 001ieM Onare;

Ilg11> oueHWBATH pecypchl, B TOM UHUCJIE H
HEMaTepualbHbIe (Takue, Kak BpeMsi), HEOOXOTUMBbIC IS
JIOCTHXKCHHMS TIOCTABIICHHOM 11CITH;

I3 11 3 TTaHUPOBATH PaboOTY;

ITg 114  ocymecTBasiTh  OoTOOP |
HeoOxoauMoi napopmaruy;

I1g 115 cCaMOCTOATENLHO M COBMECTHO C JIPYTUMHU aBTOPAMH

MHTEPIIPETALIUIO

W MHTETpaIvs 3HaHUID,
«UKT-

KOMITETEHTHOCTB,
VYueOHbIe 3a7aHus,
BBIMTOJIHEHUE  KOTOPBIX
TpeOyer  mpuUMEHEHHS
JIOTHYECKUX
YHUBEPCATbHBIX
JeficTBHI

[TocTanoBka u perieHue
y4eOHBIX 3a7a4, B TOM




YHusepcaiu
bHbBIE
y4yeOHbIe
AelicTBHA

MeTanpenMeTHble IJIAHUPYeMble
pe3yJabTaThl

TunoBble 3a1a4u 10
dopmupoBanuio YY /I
(MeTanpeaMeTHBIe
TEXHOJIOTHH)

pa3pabarbIBaTh CUCTEMY IapaMeTPOB M KPUTEPHEB OICHKH
3¢ GEeKTUBHOCTH U MPOAYKTUBHOCTH pealin3allid MpOeKTa
WIM WCCIEAOBAHHMS Ha KAXKAOM JTalle pealn3aludl U I10
3aBepILICHUH PabOTHI;

Ilg116  cmpykmypuposams — u  apeyMeHmMupo8amy
pe3ynbmamyl UCce008aHUs HA OCHO8E COOPAHHBIX OAHHbIX,

Ilg117 ucnonv3osame 21eMeHmMbl  MAMEMAMUYECKO20
MOOeNUpOoB8aHUs NpuU peueruy UCC1e008amenbCKUx 3a0ay,

Ilg118 ucnonv3osame 21eMeHmMbl  MAMEMAMUYECKO20
aumanuza ons uHmepnpemayuu pe3yibmamos, NoayYeHHbIX 8
Xo00e yueOHO-UCCe008amenbCKOU pabomul

I13.11.9 OCYIIECTBIIATH TPE3ECHTALIUIO PE3YJIbTATOB;

ITg.11.10 aI€KBaTHO OLICHUBATH PUCKH PEaTH3AlUU MTPOEKTA
U TIPOBEICHHS HWCCIEAOBAHHUS U MPEIyCMATPUBATH IyTH
MUHHMH3AIUH THX PUCKOB;

Ilg 1111 ajeKBaTHO OICHMBATh IOCIEACTBUS pPeaIU3aAIIH
CBOETO TPOEKTa (M3MEHEHHs, KOTOpbIe OH IIOBIICYET B
KU3HH APYTHX JIIOJEH, COOOIIECTB);

Ilg1112 anexBaTHO OICHUBATH JalibHEWIee pa3BUTHE
CBOETO MPOEKTa WU HUCCIENOBAHUS, BUAETH BO3MOXKHBIE
BapUaHTHI IPUMEHEHHS PE3YJIbTaTOB

1131113 60ccmanasnueams KOHMEKCMbl U NYMU PA3GUMUSL
Moo UMY UHO20 UOA HAYUHOU OesMEeNbHOCIU, ONpPeoess
Mecmo c60e20 UCCne0o8anus Uulu npoekma 8 oouem
KYIbMYPHOM NPOCMPAHCMEE;

Il 1114 omcnexcueamv u npuHUMams 60 GHUMAHUE
MpeHobl U MEeHOCHYUU pAa3eumus pAa3iuyHblX — 6U008
0esAmenbHOCU, 8 MOM YUCTIe HAVYHBIX, YUUMbleams UxX npu
NOCMAaHOBKe COOCMBEHHbIX Yeell;

1131115 HaxoOums pasiuumvie UCOYHUKU MAMEPUATbHBIX
U HeMAmepuaibHuIX — pPecypcos,  NpedoCmasisiouux
cpedcmea Onisi NPOBedeHUss UCCAeO08AHULL U Peanu3ayuu
NPOeKmo8 6  pAazIuyHblX — 001ACMAX — OesimeNbHOCmU
yenosexa;

I13.11.16 6cmynams 6 KOMMYHUKAYUIO C 0epAHCAMENIMU
PAa3IUYHBIX MUNO8 PECYPCOB, MOYHO U 0OBEKMUBHO
npe3eHmysi C80U NPOEKM UNU BO3MONCHbIE Pe3VIbMambl
uUccne006anusl, ¢ yenvio obecneyenus npooyKmueHO20
83AUMOBbIC0OHO20 COMPYOHUHECMBA

11y Pabora c
uHpopmanu
en

1151 OcymecTBIATh pa3BepHYThI HHPOPMALIMOHHBIH
MOMCK M CTaBUTh HAa €0 OCHOBE HOBBIE (yueOHBIE U
TT0O3HABATEIIBHBIC) 33144

Il > Kputruecku OIIeHUBATh M HHTEPIIPETUPOBATH
WHGOPMAITUIO C Pa3HBIX MO3UIIHHA, PACTIO3HABATH U
(UKCHpPOBATH MPOTUBOPEUNS B HH(OPMAIIMOHHBIX
UCTOYHHUKAX

1153 BorxoauTs 3a paMku y4eOHOTro npeaMera u
OCYILIECTBIIATH LieJIeHANPaBICHHbIN MOMCK BO3MOXKHOCTEH
JUISL LIMPOKOTO MEPEHO0Cca CPEACTB U CIIOCOOOB AeHCTBHSA

1154 OcymiecTBISATh CAMOCTOSITENIbHYIO HH(POPMALIMOHHO-
MO3HABATEIILHYIO IEATEIHHOCTh

YHCIIC TEXHOJIOTHS
«TEPEeBEPHYTHIN KJIacCH
IlocTtanoBka u peuieHue
y4eOHBIX 3aja4,
BKJIFOYAOIIast
MPEACTABICHUE  HOBBIX
IOHATHH W  CIIOCOOOB
NEUCTBUM B BUJIE
MOJICIIN

ITosTanmHoe
¢dbopmupoBanue
YMCTBEHHBIX JCHCTBUI
Texaomorns
dbopMmupyroiero
OIICHUBAHUS




YHusepcaiu MertanpeaMeTHbIe IJIAHUpPYeMble Tumnossle 3a1a4u M0
bHbIE pe3yJbTaThl dopmupoBanuio YY /I
y4yeOHbIe (MeTanpeaMeTHBIe
JAeliCcTBUSA TEXHOJIOTHH)
Il 5 Bnafets HaBBIKaMU TOTYYCHUS HEOOXOIMMOMN
nHGOpMAIUH U3 CIIOBapei pa3HbIX TUIIOB
Il36 YMETh OPHEHTHPOBATHCS B PA3JIIMYHBIX UCTOUYHUKAX
uHbOopMaIuu
I IIp1 Vicnonb3oBaTh pas3UyHbIE MOJEIBHO-CXEMATUUYECKHE
MoienupoB | CPEACTBA Uil NPENCTABICHHS CYIIECTBEHHBIX CBA3EH U
aHue OTHOIIECHUH, a TakKXe IMPOTUBOPEUM, BBISBICHHBIX B
UH(QOPMALIMOHHBIX HCTOYHUKAX
111 UKT- 1111 Vicnonb30BaTh cpencTBa MHPOPMALMOHHBIX U
KOMIIETEHTH | KOMMYHUKAalIMOHHBIX TexHonoruii (nanee — UKT) B
OCTb pEIICHNU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3334 C COOJII0IeHIEM TpeOOBaHHI
HPrOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHts, IPaBOBbIX U ITHYECKUX HOPM, HOPM
WH(POPMAITMOHHON 0€30ITaCHOCTH
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe /1eiliCTBUSA
K1 K121 OcymiecTBisTh [1€10BYI0 KOMMYHHKAIMIO Kak co | JleOGaThl
CorpynHud | CBEPCTHMKAaMH, TaK M CO B3pOCHBIMH (Kak BHYTpHU | JIucKyccus
€CTBO 00pa30BaTeNbHOM OpraHU3alvu, TaK U 3a ee npenenamu), | ['pymmnossie U
n00UPAaTh NAPTHEPOB IS EJI0BOM KOMMYHHUKALMHI HCXOAS | MHIMBUyaIbHbIE
U3 COOOpaXeHUH pe3yIbTaTUBHOCTH B3aHMMOJCHCTBHSA, a HE IPOCKTHI
JIMYHBIX CUMIATHH Keiic-MeTon
K122 YAuThIBaTh MO3ULMH JPYTUX YYACTHUKOB TTOCTAHOBKA M pELICHHE
ACATCIIBHOCTH y4eOHBIX 3a/1a4, B TOM
K23 HaXOI[I/I;[I) U TIPHBOJUTD KPUTHMECKHE aPTYMEHTEL B |y e rexHOTOrHs
OTHOIICHNH JAeHCTBUH H CYXKICHUI APyroro (TIePEBEPHYTHIH KITacCH
K124 CIOKOMHO U Pa3yMHO OTHOCHUTBHCSA K KPUTHUYECKUM C 6
MeHa pabo4uXx 30H
3aMEUaHWsIM B OTHOIICHHH COOCTBEHHOTO CYXKIEHHS, VaebHo-
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS
K125 Tlpu ocyiiecTBiICHUH TPYIIIOBOM paOdOThI OBITh KaK ucclenoBatelbekad
PYKOBOAMTEJEM, TaK M YWJIEHOM KOMaHIbl B Pa3HbIX POJISIX ACATCILHOCTR
(reHeparop uaed, KPUTHK, HCIOIHUTENb, BBICTYNAIOIINH, Yuebro-
SKCTIEPT 1 T.1.) MO3HABATENIbHBIE U
K126 KOOpIMHUPOBATS H BBINONHATH paboTy B ycmopusx | YICOHO-TIPAKTHUECKHE
peanbHOro,  BHUPTYallbHOTO M KOMOWHHpoOBaHHOro | 3a4a1H
B3aUMOJIEUCTBUS «KommyHMKarys»,
K127 PacnossaBath kouduukTorenneie cutyamunm u | «COTpYAHHYECTBOY
OpefoTBpallaTh KOHQIIMKTBI [0 MX AaKTHUBHOH (a3sl,
BBICTpanBaTh JIEJIOBYO u 00pa3oBaTeIbHYyIO
KOMMYHUKAIIMIO,  M30eras  JMYHOCTHBIX  OLIEHOYHBIX
CyXIeHUN
Kizs Ymenue MPOAYKTUBHO o0uiarbes U
B3aMMOJIEVICTBOBATh B IPOLIECCE COBMECTHOM IEATEILHOCTH
K13 K131 Pa3zBepHyTO, JOTUYHO ¥ TOYHO U3JIAraTh CBOIO TOUKY
KoMMyHHKa | 3p€HHsI  C  HCIOJL30BAHMEM  aJEKBaTHBIX (YCTHBIX H
st MMUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB

1.3. IIpeameTHbIe INIAHMPYEMbIE pe3yJbTaThl




OCHOBBI OpraHM4ecKoil XUMUM

Oo0yuaromuiicss Ha 6a30BOM YPOBHE HAYUMTCS:

— packpeiBaThb Ha TMpPUMEpAaX poJIb XUMHH B (DOPMUPOBAHMHM COBPEMEHHOW HaydHOU
KapTUHBI MUPA U B IPAKTHUUECKOH 1€ATEIHbHOCTH YeJI0OBEKa;

— JIEMOHCTPUPOBAaTH Ha TMpUMEpPax B3aUMOCBA3b MEXIYy XUMHUEH U  JIPYTHUMH
€CTECTBEHHBIMU HayKaMH;

— packphIBaTh Ha IpUMEpax MOJIOKEHUS TEOPUU XUMUYecKoro crpoenus A. M. Bytieposa;

— OOBSICHITh MPUYUHBI MHOTOOOpPA3usl BEIIECTB HA OCHOBE OOIIMX IMPEACTaBICHHUA 00 WX
COCTaBe€ U CTPOCHUH;

— MPUMEHSTh MPaBHJIa CUCTEMATUYECKOW MEKIyHAPOJTHOW HOMEHKJIATYPHI KaK CpeICTBa
pa3ianyeHus U UACHTU(UKAIIMY BEIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBJISITb MOJIEKYJISPHBIE M CTPYKTypHBIE (OPMYIbl OPraHUYECKUX BEHIECTB Kak
HOocHUTeNel WH(GOpPMalMu O CTPOCHUU BEIIEeCTBA, €ro CBOMCTBAX M NPHUHAJUICKHOCTH K
OTIpeNIeIIEHHOMY KJIACCYy COSAMHEHUIA;

— XapakTepu30BaTh OpPraHMYECKHWE BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOHCTBaM,
YCTaHABIIMBATh IPHYNHHO-CIICICTBEHHBIC CBSI3U MKy JaHHBIMU XapaKTEPUCTUKAMH BEIESCTBA;

— TMPUBOAWTH MPUMEPHl XMMHUYECKUX pEaKUWi, PacKpPBHIBAIOIIMX XapaKTepHbIE CBOICTBa
TUTIUYHBIX MPEACTABUTEICH KJIACCOB OPTaHMYECKHX BEIICCTB C ILEIbI0 WX WACHTU(DHUKAIMH H
00BsiCHEHUS 00J1aCTH TPUMEHEHUS;

— TPUBOAWTH IMPUMEPH TPAKTHUYECKOTO HCIOJIB30BAaHUS MPOIYKTOB IMPUPOIAHOTO Ta3a,
BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (TONMATUIICHA, CHHTETHYECKOrO KaydyyKa, aleTaTHOTO
BOJIOKHA);

— NOKa3zvleamsv pojb AHMPONROEHHOZ0 (haKmopa 6 3azpA3HeHuu OKpyyHcaroujeil cpeovl
20poockum mpancnopmom Yenaounckoii ooracmu;

— TMPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHYECKHX PEaKIUil Ha OCHOBE 3HAHUU O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— HCIMOJNB30BaTh 3HAHHS O COCTaBe, CTPOCHUM M XUMHYECKHX CBOICTBaX BEIIECTB IS
0€301aCHOTO IPUMEHEHUS B IPAKTHYECKON JCATEIIEHOCTH;

— TMPOBOJUTH pacueThl HAa HAXOXKIECHHE MOJEKYISIPHOW (OpMYIBl YIIIEBOAOPOJA TIO
NPOJYKTaM CTOpPAHHsI M MO €ro OTHOCHUTEIFHOW IJIOTHOCTH M MAacCOBBIM JIOJISIM AJIEMEHTOB,
BXOJISAIINX B €r0 COCTaB;

— BJIAJICTh MPABWIAMH M TIPHEMaMH O€30MacHON pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAaHUEM.

OO0yyaromuiicss Ha 62a30BOM YPOBHE NMOJIYYUT BO3MOKHOCTh HAYYHTBCH:



- uitrocmpupoeams HA npumepax CmaHoe/lerue U 360110UUI0 opeaﬂuqecmﬁ XuUmMuu Kakxk
HAYKu HAa pA3JIUYHbBIX UCMOPUUECKUX dmandx ee pa3eumusl,

- UCNONIL308AMb  Memoobl HAy4YHO2O0 NO3HAHUA nNpu 6blNOJIHEHUU NPOEKmoe Uu y‘i€6H0'
UCCne008amenbcKux 3a0ay no U3y4eruro C60ﬁCWl€, cnocobos noJjiy4eHusl u pacno3nHasanusl
OpcanHUu4YecKux eewecmse,

- ycmanaeaueanib c€HemudecKyro Ce643b Me.?fC()y Kiaccamu opeaHuvecKkux eeujecme onst
000CHO8AH U npuHuunuaﬂbHoﬁ BO3MOINCHOCMU NOIYHYEHUS OPSAHUYECKUX coeOuHenull 3a0aHH020

cocmaesa u CmpoeHus.

Teopeanecmle OCHOBbI XHMHUH

Oo0yuaromuiicss Ha 6a30BOM YPOBHE HAYUMTCS:
- nmoHuMath ¢u3udeckuii cmbicn Ilepuoguyeckoro 3akona J[.M. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBHUCHMOCTh CBOWCTB XHMHUYECKUX OJJIEMEHTOB U OOpa30BaHHBIX HMU
BEILIECTB OT JIEKTPOHHOT'O CTPOEHHUSI aTOMOB;
— OOBSCHATH MPUUMHBI MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MpeACTaBlIeHUN 00 ux
COCTaBE U CTPOCHUHU;
— MIPUMEHATh MPABWIA CUCTEMATHYECKOM MEXIYHApOJIHOM HOMEHKJIATYypbl KaK CpEeACTBa
pa3iinueHus U UASHTU(UKAIIMN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;
- MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHYECKUX PEAKIMid Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;
- 00bACHAMY POIL KAMAIUZAMOPOE 8 MEPMUUECKOU 00padomKe Memainoe u Cniaeos
Ha npeonpuamusax Yenabunckou odoracmu;
- WCIIOb30BaTh 3HAHUS O COCTaBE, CTPOCHUU W XUMHUYECKHUX CBOMCTBAaxX BELIECTB IS
0e30MacHOro MPUMEHEHUS B IPAKTHUECKOH 1eATeTbHOCTH;
- BJIQJIETh MPABWJIAMH U TIpHeMaMu 0e30MacHON pabOThl ¢ XUMHUYECKUMU BEIIECTBAMHU U
71a00paTOpHBIM 000PYI0OBaHUEM;
- YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU U CMEIIECHUS] XUMHUYECKOTO
paBHOBECHs] OT pa3IMUHBIX (AKTOPOB C IENbI0 OMpPENETICHHUs] ONTUMAIBHBIX YCIOBUMN
MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;
— MPUBOAUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEIHEBHOM KU3HU YEJIOBEKA;
- MPUBOJUTH TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMA B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEEATEIbHOCTH OPraHU3MOB;
- — NOKa3vlgamy poJib AHMPONO2EHHO20 (PAKMOpa 6 3azpA3HeHUU OKpyHcaouiell cpeovl
npeonpuamuUAMU 4epHOU U UBEMHOU Memannypsuu Ypana na npumepe OKUCIUMETbHO-

soccmanosumeibHblxX peam(uﬁ;



- MPUBOJUTL TMPUMEPHl XUMHYECKHX pEaKIUd, PaCKPHIBAIOIUX OOIIHe XUMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJLIOB.
OO0yuaromuiicss Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

- 00vsACHAMb NPUPOOY U CROCOObI  00PA306AHUS. XUMUYECKOU CBA3U. KOBAIEHMHOU
(nonAPHOL, HEeNnoNAPHOLL), UOHHOU, MeMALIU4ecKol, B000POOHOU — C Uelblo OnpedeeHusl
XUMUYECKOU AKMUBHOCU 8eUeCE;

- VCMAaHABIUBAMb 83AUMOCEA3U MeAHCOY Pakmamu u meopuel, NPUYUHOU U C1e0CmBeUuem
npu auanuze NpoOIeMHbIX CUmyayuti U 0OO0CHOBAHUU NPUHUMAEMbIX peuleHull Ha OCHO8e

XUMUYECKUX 3HAHULL.

XuMHUSA U KU3Hb
OO0yuarouuiicsi Ha 6a30BOM YPOBHE HAYUHTCSH:

- pacKpbelBaTh Ha NpUMEpax pojlb XUMUU B (OPMHPOBAHWU COBPEMEHHON Hay4HOM
KapTUHBI MUPA U B IPAKTHYECKOH IATEIILHOCTH YEIOBEKA;
- J€MOHCTPHPOBATh HA IpUMepax B3aUMOCBSI3b MEXAY XHUMHEH U Jpyrumu
€CTECTBEHHBIMH HAayKaMU;
- UCIOJb30BaTh 3HAHMUS O COCTaBEe, CTPOCHMM M XHUMHUYECKUX CBOMCTBaX BEIIECTB IS
0€3011aCHOTO MPUMEHEHUS B IPAKTHUECKON eI TeITbHOCTH;
- MPUBOANUTE MPUMEPHI PAKTUUECKOTO MCIOIB30BAHUS MPOIYKTOB MepepaboTKu HEPTH U
NPUPOHOTO Ta3a;
- BJIAJIETh NMPAaBUJIAMU M TIpUeMaMy 0€30TacHO paboThl ¢ XUMUYECKUMHU BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;
- BJIQJIETh TPaBHJIAMH O€301acHOr0 OOpamieHHus C eIKHMH, TOPIOYMMHA ¥ TOKCHYHBIMU
BEIIECTBAMHM, CPEACTBAMU ObITOBOM XMMUU;
- OCYIIECTBIISITh MOWCK XWMHUYECKOH WH(POpPMAIHUK IO HA3BaHUSAM, HACHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BELIECTB;
- KPUTHYECKH  OIEHWBATh W  HWHTEPIPETHPOBATh  XHMHUYECKYI0  MH(OPMAIHIO,
CoJIepKalylocs B COOOLIEHHUIX CPEACTB MAacCOBOM nH(popmalmu, pecypcax MHTepHera, HayuyHO-
HOMYJSPHBIX CTaThIX C TOUYKH 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISAX BBISABICHUS
OIIMOOYHBIX CYXIEHUN U GOPMUPOBAHUS COOCTBEHHOM MO3ULINU;
- NPEJCTABIATh MYTH PELICHHs II00aIbHBIX MPOOJIEM, CTOALIMX MEpe]] YeIOBEUYECTBOM:
IKOJIOTHYECKUX, YHEPTETHUECKUX, CHIPhEBBIX, M POJIb XMMHHU B PEIICHUH 3TUX MPOOIIeM;
- npueoOoumsv npumMepvl NPAKMUYECKO20 UCHOIb306AHUA XUMUUECKUX 3HAHUIL O

Xumuueckux A61eHuax u 3akonax (¢ yuemom HPI0 Yenaounckoii ooracmu);



- noKazvleamy pob AHMPONOZEHHO20 (PAKMOpPaA 6 3a2PA3ZHEHUU OKpyHcaouiell cpeovl
npeonpuamuamu FOxcnozo Ypana;
- 00bACHAMD POlb YUEHBIX 6 pazeumue npomviuiiennocmu Yenadounckoii ooracmu;
— pasiuuame OCHOGHbIE MEXHOZEHHble UCMOYHUKU  3a2PA3HEHUA  ammocgepol
Yenaounckou oonacmu, 6vl0eIAmMb CYU{ECMBEEHHbIE NPUSHAKU 6UO008 3azpasHumeneu (c
yuemom HPIO0 Yenavounckou oonacmu);
- MIPOBOAUTH OMBITHI [0 PACMO3HABAHHIO OPTaHWYECKUX BEUIECTB: INIMIIEPUHA, YKCYCHOMN
KHCIIOTHI, HETIPEIeIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmaia, OSIKOB — B COCTABE MUIIEBLIX MPOIYKTOB
Y KOCMETUYECKHUX CPE/ICTB.

Oo0yuaromuiicss Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCS:
- UCNONBL306aAMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU HPOEeKmo8 U YYeOHO-
uccne0o8amenbekux 3a0aiy no U3Y4eHuio Ce0UCms, cnocobo8 NOAYYeHUs U pPACNO3HABAHUS
Op2aHU4eCcKUx geuecmas,
— VCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOU U Clle0Cmeuem
npu amanuze npooONeMHbIX cumyayuti U 000CHOBAHUU NPUHUMAEMbIX peuleHUll Had OCHO8e
XUMUYECKUX 3HAHULL
— VCMAHABIUBAMb B3AUMOCEA3U MedHCOy hakmamu u meopuel, NPUYUHOU U CleOCmBEUem
npu aumanuze npooONeMHbIX cumyayuti U 000CHO8AHUU NPUHUMAEMbIX peueHull Had OCHO8e
XUMUYECKUX 3HAHULL
- nokazvlieams 3Hauenue 00beKmueH020 uccneoosanus XUmMuyeckoil

RPOMBIULIEHHOCIU OJ1A YPOGHA 8030€lCMEUA Uel08E€KaA HA RPUPOOY.



