~ |
Naaaad

YIIPABJIEHUE OBPA30OBAHUSA
AJIMUHUCTPAIIMU XBAJIBIHCKOI'O MYHUITUITAJIBHOI'O PAMOHA
MyHuuunajabHoe 001eo0pa3oBaTeibHOE YUpekKIeHue
cpeaHsis o0meodOpasoBarebHas mKoJga Ne 3 r. XBajabIHCKA

PACCMOTPEHO

COI'JTACOBAHO YTBEPX/IEHO
PykoBogurens HIMO 3aMecTUTENb JUPEKTOpA 1O Hupextop MOY COII Ne3
IIpiranona JI.H. VP Esrpagosa H.C. I'ypeieBa H.B.

IIporokoi Nel ot 28.08.2023 [Tpuxa3 Ne 61 ot 01.09.2023r

ryprJ'IEBa HaTaJ'I bs Bﬂa,EI,I/IMI/I pOBHa MoanwvcaHo undposoii noanucsto: MNypbinesa Hatanba BnaaumnposHa

Mata: 2023.09.28 17:34:51 +04'00"

PABOYASA ITPOTPAMMA ITEJAT'OT'A

IJIEKTUBHBIN KYPC
«XHUMMU: TEOPUS U IIPAKTUKA»
10-11 kmacce

PaCCMOTpeHO Ha 3ac€IaHuU IeaarorutdyeCKoro CoOBe€ra

ITpotokon Ne loT «28» 08 2023r.

I. XBaJILIHCK

2023-2024yueOHblii rof



HOACHUTEJIBHAA 3AIINCKA

Y4eOHbIi (3JIEKTUBHBIN) Kype «XUMUS: TEOPUS U MPAKTHKA» CO3JaH B LEJAX
oOecrieyeHHs MPUHIUIIA BAPHATUBHOCTH M y4eTa UHANBUIYAIbHBIX MTOTPEOHOCTEN
o0y4aromuxcs ¥ MPU3BaH Pean30BaTh CICAYIOUIYIO (DYHKIHIO — BOCHIOJIHUTD U3ydEHUE
npeaMera «XuMUs», He BKIIIOYEHHOTO B y4eOHBIN TUTaH 0011eo0pa3oBaTeIbHOM OpTaHU3aIiy B
peaIMeTHYI0 o0sacTh «EcTecTBEHHbIE HAYKW) KaK 00s13aTeIbHBINA IPEIMET B COOTBETCTBUHU C
BBIOPaHHBIM MTPOHIIEM 00yIeHHUS.

VY4eOHbIi (JIEKTUBHBIN) KypC «XUMUS: TEOPUS U MPAKTUKA» HA YPOBHE CPETHETO
o0rm1ero 00pa3oBaHUs SABISETCS KYpCOM IO BEIOOPY 00yUaIOMIMXCs B MIPEIMETHOM 00IacTu
«EcTecTBEeHHBIE HAYKWY.

[Iporpamma yueOGHOTO (3JIEKTUBHOTO) Kypca «XHUMHUS: TEOPUs U MPAKTUKA» IS
00pa30BaTeNIbHBIX OpraHU3alMH, PeaTu3yIOINUX IPOrPaMMBbl CPEIHEr0 001Iero 00pa30BaHUs
(manee — Ilporpamma), pazpaboTaHa B COOTBETCTBUU CO CJICAYIOITUMUA HOPMATHUBHO -ITPAaBOBBIMHU
JTOKYMEHTaMH:

- ®enepanbHbiii 3akoH Poccutickont @enepamnuu ot 29 nexadps 2012 roga Ne 273-03
«O0 obpazoBanuu B Poccuiickoit denepanum» (¢ U3MEHEHUSMH U IOTIOJTHEHUSMH);

- denepanbHBINA TOCYyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPEAHETO OOIIETo
00pa3zoBaHus, YTBEPKACHHBIN MprUKazoM MuHUCTEpCcTBa 00pa3oBanus 1 Hayku Poccuiickoi
Oenepaunu ot 17 mast 2012 . Ne 413 (c u3MeHEHUSIMH U JIOTIOJIHEHUSMU );

- [Topsinok opraHu3aIuy U OCYIIECTBIICHHS 00Pa30BaTEIbHON NEATETLHOCTH T10
OCHOBHBIM 0011€00pa30BaTEIBHBIM IPOrpaMMaM — 00pa30BaTEILHBIM IPOTrpaMMaM Ha4aJIbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEeIHETo O0IIero 00pa30BaHus, YTBEPKICHHBIM ITPUKA30M
Muno6prayku Poccun ot 30.08.2013 Ne 1015 (¢ i3MeHEHUSAMH U TOTIOJTHEHUSIMH )

- CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUAEMHUOJIOTHYECKIE TPEOOBAHUS K YCIOBUSAM U
opraHu3amuu o0y4deHus B 001ieo0pa3oBaTeIbHbIX yupexaeHusx» (nanee — CanlluH),
YTBEP>KICHHBIM MTOCTaHOBJIEHHEM [ TaBHOTO roCcy1apCTBEHHOTO0 CaHUTAapHOTO Bpaua PO ot
29.12.2010 Ne 189 (¢ u3sMeHEHUSIMHU U JOTIOJTHEHUSMU).

[Iporpamma ydaeOHOTO (JIEKTUBHOTO) Kypca 00ecrieurBaceT:
- YIOBJICTBOPEHHE WHIAMBUYAIbHBIX 3aIIPOCOB O0YYAFOIIUXCS;

- 0011e00pa30BaTEIbHY0, OOMIEKYIBTYPHYIO COCTABIISIONIYIO IPH TTOJYYSHHH CPEIHETO
o01ero oOpa3oBaHus;

- pa3BUTHE JUYHOCTH 00yUaIOIIMUXCs, UX IO3HABATEIIbHBIX HHTEPECOB,
MHTEJUIEKTYaJIbHON M LIEHHOCTHO-CMBICIIOBOH Cephl;

- Pa3BUTHC HABBIKOB CaM006pa30BaHI/I}I " CaMOITPOCKTUPOBAHUS

- yri1yOJeHue, paclIupeHne U CUCTEeMATU3al|I0 3HaHUH B BBIOpaHHOM 00J1aCTH HAYYHOTO
3HaHUS WM BUJIA JIETEIBbHOCTH;

- COBCPIICHCTBOBAHNEC UMCIOLICTOCA U HpI/IO6pCTeHI/IC HOBOTI'O OITbITa II03HABATEIILHOM
ACATCIBHOCTH, HpO(I)CCCI/IOHaJ'IBHOFO CaMOOIIPECACIICHUA 06yqalonmxc;1.

HporpaMMa KOHKPETU3SUPYCT COACPIKAHUC MTPCAMCETA «XUMHSI» U JaeT IpHUMEpPHOC
pacnpeaciiCHuc y‘ICGHBIX 4acCoOB IO COACPKATCIIbHBIM KOMIIOHCHTAM U pa3I[eJ1aM/ TEMaM.



JlanHasi mporpaMma rapanTupyer oOecrieueHre eIMHCTBa 00pa30BaTeILHOTO
MMpOCTpaHCTBA 3a CHCT NPCCMCTBCHHOCTHU, MHTCIrpaliiu, IPCA0CTABJIICHHUA PABHBIX BO3MOKHOCTEN
Y KauecTBa 00pa30BaHMs, MOXKET UCIIOJIb30BATHCS 00pa30BaTEIbHON OpraHu3ale mpu
pa3paboTke 0Opa3oBaTeNLHOM MPOTrpaMMbl KOHKPETHOM OpraHu3aIuu.

Copepxanue [IporpaMMbl CTPOUTCS ¢ YIETOM PETHOHAIBLHBIX 0COOCHHOCTEH, YCIOBUI
00pa3oBaTeNbHBIX OPraHU3alni, a TAKKE C YIETOM BOBJICYCHUS O0YJAIOLINXCS C
OTPAaHUYEHHBIMU BO3MOXHOCTSAMHM 3/I0POBBA.

OcHoBHasl 11e71b U3y4eHUs y4eOHOTO (3JIEKTUBHOT0) Kypca « XUMUS: TEOPUS U MPAKTUKA»
- popMUpOBaHUE TPEJCTABIICHUN O XUMHUYECKOHN COCTABJISAIONICH eCTECTBEHHO-HAYUHOM
KapTUHBI MUPa, OBJIaJIEHUE BAXKHEUITMMHU XUMUYECKHUMHU MTOHATHSAMH, 3aKOHAMH U TEOPUSMHU.

OCHOBHBIE 3a1a4H;

- OBJIAACHHUE MCTOJAMU HAYYHOI'O ITO3HAHUA JJIA 00BICHEHHST XUMUYECKUX SIBIIEHUH U
CBOMCTB BCIICCTB, OUCHKU POJIXM XUMHH B PA3BUTHU COBPEMCHHBIX TEXHOJIOTHI U MMOJIY4YCHHU U
HOBBIX MaTCpHajIoB;

- BOCIIUTaHUE YOEKJACHHOCTU B IO3UTUBHON POJIM XUMHH B KU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOIUMOCTH I'PaMOTHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U OKpY’Karolei
cpene;

- IPUMEHEHUE TIOyYE€HHBIX 3HAHUHN JTs1 6€301MacHOTO MCTIOIB30BAHMS BEIIECTB U
MaTepHajoB B ObITY, CETbCKOM XO3SCTBE U Ha MPOU3BOJICTBE, PELICHUS MPAKTUYECKUX 3a]1a4 B
MOBCETHEBHOM JKU3HU, MIPEAYNPEKACHUS IBICHUHN, HAHOCSIIUX BPE]l 3J0POBBIO YETIOBEKA U
OKpYKarolleu cpene.

[Iporpamma ydaeOHOTO (JIIEKTUBHOTO) Kypca «XHUMHS: TEOPUS U TTPAKTHUKA» PacCUUTaHA
Ha 68 ydeOHBIX YacoB, HA U3YYCHHE Kypca B KaXKJIOM KJIacCe MPEIO0JIaraeTcsl BEIACIUTD 1Mo 34
yacoB (1 gac B Hezemo, 34 ydcOHbIEe HEIEIH).



COJEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH

[Ipeqmer opraHudeckol XuUMUH: €€ BO3HHMKHOBEHHE, pa3BUTHE U  3HAYCHHUE
B IIOJIy4EHUHU HOBBIX BELIECTB U MAaTE€pUaAIOB. TeOopHs CTPOCHUS OPraHUYECKUX COCIUHEHUN A.
M. byrnepoBa, €€ ocHOBHbIC TOJOXeHUS. CTPyKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
FOMOJIOI‘I/I?I, HU30MCpUs. XuMH4ecKkass CBSI3b B OpraHn4eCKux COCAMHCHUAX — OAHWHAPHBIC U
KpaTHBIC CBA3U.

[IpencraBnenue o kaaccuPUKAMU OpraHUYecKuX BemecTB. HoMeHkiiaTypa opraHmueckux
COEMHEHUI (cucTemaruyeckas) M TpHUBHAJIbHBIE Ha3BaHMsI BAaXKHEHIIMX IpeacTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEPUMEHTAIbHBIE METO/bl W3YUYEHUS BEIIECTB W WX MPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3liaMu OpraHMYEeCcKUX BEIECTB M MaTepHalaMHM Ha UX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUM psiaA. MeTaH M 3TaH — MpOCTeHIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3Mueckue M XUMHUYECKHE CBOMCTBA (peaklMd 3aMelleHUs |
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI Psifl. DTUIIEH U MPOMUJIEH — MPOCTEHIINe
MIPEJICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUA,
raJIoreHUPOBAHUS, TUIPATALlMU, OKHCIECHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyramueH-1,3 u MermnOyramueH-1,3: cTpoeHHe, BaKHEHIIHME XUMHYCCKHE
CBOMcCTBA (peakuus moaumepu3anun). [loydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI. COCTaB M OCOOEHHOCTHU CTpOCHUA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJICH —
HpOCTGfII.HPIﬁ npeaACTaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHUC, (1)I/ISI/ILI€CKI/IC W XUMHWYECKHE CBOMCTBA
(peaKI_[I/II/I THApUPOBAaHUs, IaJIOTCHUPOBAHWA, THApAaTalluu, FOpCHI/ISI), MOJIYYCHUC U IIPUMCHCHUC.

Apenbl. beH3on: cocraB, cTpoeHHe, (PHU3MUYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), TOJy4eHHE W MpUMEHEeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuecKue ceolcmea (Peakyuu 2aio2eHUpo8anus U HUMpPOBAaHUs), noiyienue u
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTHYeckass CBs3b  MEXKAY  YIVIEBOJOPOJAMH,
MPUHAUISKAITUMHE K Pa3IMYHBIM KIaccaM.

[IpupoiHBIE HUCTOYHMKH YIIIEBOAOPOa0B. [IpupoaHbIil ra3 U momyTHble HE(TAHBIE Tra3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTKM He(TH: TEeperoHkKa, KpEeKUHT
(TepMHUECKHH, KaTamUTHUECKHi), mupoau3. [TpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCHEePUMEHTAIbHBIC METOJbI M3YYCHUS BEIISCTB M WX MPEBPALICHUN: 03HAKOMIICHHUE C
o6pa3uaMH IJ1acTMaccC, KaydykKoOB U PE3UHbI, KOJUICKIITUN ((HC(I)TB» U «YT 0JIb», MOACIIUPOBAHUC




MOJIEKYJl YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJAHBIX, IPOBEACHUE MPAKTUUECKOU paOOThI:
MOJTy4eHHUE ITUIICHA U U3yYEHUE €TI0 CBOUCTB.

Pacuérnbie 3a1ayu.

Bbruncnenuss 1o ypaBHEHMIO XUMUYECKOM peakuuu (Maccel, 00bEMA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconep kaiue oprannyeckue coenHeHHsI

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHOJN: CTpPOEHHue, (usnueckue Hu
XMMHMUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHE),
IIpUMEHEHHE. BOIOPOIHBIE CBSI3M MEXKly MOJIEKYJIaMU CIMPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA
Ha OpPraHMu3M 4YeJIOBEKa.

MHoOroaToMHbl€ CHHUPTHL. OTHJIEHIJIMKONb M TIULEPUH: CTPOEHHE, (U3NUecKue Hu
XMMHYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METAJJIaMH, KAUeCTBEHHAs peakius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha oOpraHu3M uesnoBeka. [IpuMeHeHHWe riaulepuHa U
STUJICHTJINKOJIS.

@deHoNI: CTpOeHHWE MOJICKYIbl, (PU3MUYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunbl U kemowusl. Dopmanbleruj, ameTagbAeTuia: CTpOeHHe, (QU3NYEecKhue |
XMMHYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIMH),
MOJIy4YeHHUe U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAsE U YKCYCHasl KHCIIOTBI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, 00IIME IS KJlacca KUCIIOT, PeaKIus
sTepuduKanum), MoyydeHue u npuMmeHeHue. CreapuHOBasi M OJEHMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee IeHCTBUE.

Crnosxzble 3Gupbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MOpONn3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckast poiib )KHPOB.

VYrneBojpl: cOCTaB, KiaccuuKaIys yrieBoJoB (MOHO-, TU- U ToJucaxapuisl). [moko3a —
MPOCTCHIIINI MOHOCAaXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PM3UUYECKUE U XUMHUYECKUE
cBoiicTBa (B3ammojericTBue ¢ ruapokcuaoM wmenu(ll), okucieHne amMMuavYHBIM PacTBOPOM
okcuma cepeobpa(l), BoccTraHOBIEHHE, OpOKEHHE TIIFOKO3bI), HAxXOXXJIEHHWE B MPHUPOJE,
MpUMeHeHne, ouonoruueckas poib. oTocuuTe3. OpykTo3a Kak H30Mep TIIFOKO3BI.

KanMaJ'I " OCJUIKOJIO3a KaK MPUPOAHBIC TMOJIMMCEPHI. CTpOGHI/Ie KpaxmMajia U TEJUIOJIO3bI.
dusnyeckue U XUuMHUUECKHE CBOMCTBA Kpaxmaja (FI/I,Z[pOJ'II/I3, KauCCTBCHHAA pCaKIus C I/IOJ_'[OM).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMs] BEUIECTB W MX IPEBPALIEHUN: IMPOBEJIEHUE,
HaOJIo/IeHNe W ONHMCAaHUE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
peaKknMyu OJHOATOMHBIX CIUPTOB (OKucieHue 3TaHona okcuaoM wmeau(Il)), mMHOTrOATOMHBIX
cnupToB (B3ammojeicTBue rauiepuHa ¢ rugpokcugoMm Mmeau(ll)), anprernnoB (okucieHue
aMMHa4yHbBIM pacTBopoM okcunpa cepedpa(l) um rugpoxcumom menu(ll), B3zaumoneiicTBue




KpaxMajga C HOJIOM), MPOBEICHUE MPAKTHYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3a1a4n.

Bbluncnenuss 1o ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00BbEMaA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoeprKale OpraHndeckiue CoeqMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHudeckue coeAnHeHus. duznueckne u XUMUIECKHe
CBOWCTBA aMHUHOKHCIOT (Ha TpUMEpe TIHUIMHA). buojormyeckoe 3HAYCHHUE AMHUHOKHUCIIOT.
TlenTuger.

benku kak TpUpOAHBIE BBICOKOMOJEKYISIpHBIE coennHeHus. [lepBuyHas, BTOpHYHas U
TPETUYHAsE CTPYKTypa OenKoB. XWMHYECKHE CBOHCTBA OEJKOB: THIPOJIU3, JEHATYpaIHs,
KaueCTBEHHbIE PEAKIIH HA OEIKH.

SKCHGDI/IMGHTHJ'IBHBIQ MCTOAbI M3YUYCHHS BCIICCTB M HX HDeBDaIIIeHI/II\/'I: Ha6J'IIO}ICHI/Ie 58
OITMCAHUC ﬂeMOHCTpaHI/IOHHLIX OIIBITOB: )J;eHaTypaum{ 6eJ'IKOB HpI/I HaneBaHI/II/I, IIBECTHBIC
peakiuu O6eIKOB.

BrbicokomoliekyJisipHble cOeIMHEHU s

OcHOBHBIE TIOHATUS XHMHUU BBICOKOMOJIEKYNISPHBIX COEIWHEHHUI: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3AIMH, CPEOHSAs MOJeKylspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJUKOHICHCALINS.

OKCIIepMMEHTaJIbHBIC METOJbl M3YUYCHHUs BEIIECTB M MX IIPEBPAIICHHI: 03HAKOMJICHHE C
o6pa3uaMH IMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, ILIaCTMAacC, Kay4yKOB.

MexnpeaIMeTHRIC CBSI3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€M MpU M3Yy4EHUHM opraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU ISl OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC IIOHATHUSA: SBJICHUC, Hay‘IHBIﬁ (1)8.KT, T'MIIOTC34a, 3aKOH,
TCOpUA, aHAJIN3, CHHTEC3, KHaCCI/IQ)I/IKaHI/IH, INCPHUOAUIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MOJACIIMPOBAHUC.

dusuka: Marepus, SHEPTUd, MacCa, aTOM, SJICKTPOH, MOJICKYIIA, 3HepFeTquCKHﬁ YPOBCHB,
BCIICCTBO, TCJIO, O6’béM, arperaTHoe COCTOAHUC BCIICCTBA, (I)I/ISI/ILICCKI/IC BCJIIMYHHBI U €INMHUIIbI

HUX U3MCPCHUL.

buonorusi: knerka, opraHu3m, Ouocgepa, oOMEH BeLIeCTB B OpraHusMme, (pOTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, JKUPHL, (PEPMEHTHI).

Feorpa(pm{: MUHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC UCKOIIAECMBIC, TOIIJIMBO, PECYPCHI.



TexHonorus: IMUIICBBIC MPOAYKTbI, OCHOBBI PALIMOHAJILHOI'O IMUTAHWA, MOIOIIKUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUC MPCIIapaThbl, MaTCpralibl U3 UCKYCCTBCHHBIX U CUHTCTUICCKUX
BOJIOKOH.

11 KUIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA
TeopeTnueckune 0CHOBbI XUMHUH

XuUMUYECKU dreMeHT. AToM. Snpo aroma, H30TOMBL. DIEKTPOHHAS 000JOYKA.
DHepreTUYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTay, s-, pP-, d- amemerTh. OCcOOCHHOCTH
pacnpesiesieHusi 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepnognueckuit 3akoH u Ilepuonnueckass cucTtemMa XHMHYECKUX JJIEMEHTOB /.
W. Menneneea. CBs3b nepuoanyeckoro 3akoHa u Ilepuonmyeckoil cHCTEMBI XUMHYECKHX
anemeHToB JI. . MeHneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam u nepuojiaM. 3HayeHHe MepHOJUUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHUECKOW CBs3W (KOBaJEHTHAs
HETIOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTayuindeckas). MexaHu3mbl 0Opa30BaHUsS KOBAJICHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3k. BaneHTHOCTH.
DIeKTpoOTpULATENBHOCTh. CTeneHb OKUCIIeHNs. FIOHBI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIMA
KPHUCTAJUIMYECKON PEIIETKHU.

Ilonsatue o AUCIICPCHBIX CUCTEMAaX. HUctuaHbBIE T KOJUIOMIHBIC paCTBOPHLI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC.

Knaccudukanuss Heopranuueckux coenvHeHuil. HomeHnknarypa HeopraHMYeCKHUX
BelecTB. ['eHeTnyeckas CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAUICKANIMX K PA3IUYHBIM
KJIaccaM.

Xumuyeckas peakuus. Kiaccupukanus XMMHUYECKUX pEaKIHMi B HEOPraHUYECKOW u
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHUsI U TIPEBPAIICHUS
SHEPrUU MPU XUMUYECKUX PEAKIUSX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTHUMblE pEaKIUU.
Xumunyeckoe paBHOBecHe. DakTOpbl, BIUSAIOIIUE HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.

[Tpunanun Jle [Hlartense.

3J'IeKTpOJ'II/ITI/ILIeCKaH JUucconuranus. CunbHbIC U clla0bbie DJICKTPOJIUTHI. Cpezla BOJHBIX
pacTBOPOB BCIICCTB: KHUCJIAs, HeﬁTpaanaﬂ, mIcJIo4YHasd.

OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkiuu.

OKCHEePUMEHTAIbHBIC METOJbl M3YYCHHUS BEIISCTB M HX NPEBPAIICHUN: JACMOHCTpalus
Ta6J'II/II_[ «HepI/IOI[I/I‘-ICCKa}I CHUCTEMAa XHUMHUYCCKHX 3JJICMCHTOB I[ n. MCHIICJ'ICCB&», HN3YUCHHUC



Mozenei KPUCTAJIINYECKUX PELIETOK, HabroeHue
Y ONKMCaHHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIoKEHHE MEPOKCHIA BOJIOPOIA B
IIPUCYTCTBUM  KaTalu3aTopa, OIPEIEIIEHUE CpeIbl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHUBEPCAJIBHOTO MHAMKATOpA, PEAKI MOHHOTO OOMEHA), MPOBEACHUE MPAKTHIECKON paboThI
«BnustHre pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.

Pacuérabie 3a1a4u.

Pacuérel 10 ypaBHEHHUSM XUMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUYECKNAE PACUETHI,
Pacy€TBI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBAsI OIS BEIIECTBAY.

HeopraﬂuquKaﬂ XUMMUA

Hewmeranmnsl. [Tonoxxenue HemetanioB B [leproaudeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOeHUsI aromMoB. Du3nueckue CBOWCTBA HEMETAJUIOB.
AtoTponivsi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAKHEHMINIUX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHH (OKCHIOB, KUCIOPOICOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxxenue MetaisioB B Ilepuoandeckoi cucTeMe XUMHUYECKUX AJIEMEHTOB JI.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHS AIEKTPOHHBIX 000J04YeKk aToMOB MeTauioB. Oomiue
¢duszuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METAJIJIO0B.

XWMHUYECKHUE CBOMCTBA BAXXHEHIIMX METAUIOB (HATpWM, Kalud, KaJbllUid, MarHwi,
ATFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHI.

O61ue crnocoObl Moay4eHus MeTauioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIIepUMEHTAJIbHBIC METOJbl HM3YYCHMS BEIISCTB M WX NPEBPAlCHHN: HN3YUYCHUEC
KOJIJIICKIIMH «MeTtannael H CIlJIaBbID», 06pa3u0B HEMCTAJIJIOB, PCHICHUEC OJOKCIICPUMCECHTAJIbHBIX
3aJa4, Ha6JHOI[CHI/IC u OIIMCaHuC JACMOHCTpAllMOHHBIX u J'Ia60paTOprIX OIIBITOB
(BSaHMOﬂeﬁCTBHC I'MApOKCHJa aJlltOMUHHA C PACTBOPAMH KHCJIOT H menoqeﬁ, Ka4C€CTBCHHBIC
PCaKIMKU Ha KaTHUOHBI MeTaJ'IJ'IOB).

Pacuérnbie 3agaun.

Pacu€Tel Macchel BemiecTBa WM 00bEMa razoB 1O HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
Maccc HIIn 06’béMy OJIHOTI'O M3 YYAaCTBYIOIIUX B PCEaKIUU BCLICCTB, paC‘{éTLI MacCChbl (O6’béMa,
KOJIMYCCTBA BCH_ICCTBa) MPOAYKTOB pCaKlnu, €CJIn OAHO U3 BCUICCTB UMCCT IIPUMCCH.

XuMu M KH3Hb
Ponp xumun B o0ecrieueHUN SKOJOTHYECKOM, SHEPTreTHUYEeCKON U MUIIEeBON 0€30MacHOCTH,

pasBuTuu MeauuuHbl. [IOHATME O HaAydyHBIX METOJAX II03HAHUS BELIECTB M XUMHUYECKHX
peaKuuu.



[IpencraBnennst 00 OOMMX HAyYHBIX TMPUHIUINAX I[POMBIIUICHHOTO  TOTYYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MaTEPUAIOB: BAKHEHUIIME CTPOUTEIbHBIE MaTCPHUAIIBI,
KOHCTPYKLIMOHHBIE MaTepHUallbl, KPacKW, CTEKJIO, KEpaMHKa, MaTepHalbl Ul SJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHUs U 370pOBbE YEJIOBEKAa: MpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBUIIa 0e301macHoro UCIOJIb30BaHUs IIpernapaToB OBITOBOM XUMHUHU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€l NMPU M3YYEHUU OOIEel M HEOPraHM4YEeCKOW XMMHH B
11 kiacce oCyIecTBIsACTCS Yepe3 MUCIMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ NOHATHUH, SBJISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO011ue ecTecCTBEHHO-HAYUHbIE TIOHITHS: HAyYHBIN (DaKT, rUMoTe3a, 3aK0H, TEOPHs, aHAIIN3,
CUHTE3, KIacCU(pHUKAIus, MEePUOJUYHOCTb, HAOIIOIEHUE, OHKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MepeHue, SIBJICHUE.

®duznka: marepusi, SHEpPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH, U30TOII,
PaaMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe

COCTOSAHHE BCIICCTBA, (1)I/ISI/I‘IGCKI/IG BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorus: kimerka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BELIECTB B OPTaHU3ME.

I'eorpadust: MuHEpasbl, FOpHBIE MOPO/IbL, MIOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosornus: XuMH4IeCKast IMPOMBIINIJIICHHOCTh, METAJIJIYPrus, IPOU3BOJCTBO CTPOUTECIbHBIX

MaTcpuajiosn, CEIIbCKOXO3SIMCTBEHHOE IMPpOU3BOJCTBO, IUIcBas IMPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaﬂ MMPOMBIIIJICHHOCTD, IMPpON3BOJACTBO KOCMETHYCCKUX npceriapaTos,
IIpOU3BOACTBO KOHCTPYKOHOHHBIX MaTcpuralion, QJICKTPOHHAs IMPpOMBIIIJICHHOCTD,

HAaHOTCXHOJIOI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS OOYJYArOIIIUMHUCS
IIporpaMM cpejHero o0iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeIHEro oOLIero 00pa3oBaHUs ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM IOJXO/J0M B CTPYKTYp€ JIHYHOCTHBIX
pe3yabTaTOB OCBOEHMs IIpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOLero oOpa3oBaHMs
BBIJICJIEHBI CJIEYIOLINE COCTABIISIOIINE:

O0CO3HaHHE OOYYAIOIIMMUCS POCCHMCKON TPakJTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPENIETIEHUIO;

HaJIn4yue MOTHBAITUHN K O6y‘IeHI/II-O;

[eJICHANIPABJICHHOE PA3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAAHUIINI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIEJIOCTHOH CHCTEME XHMHUYECKOTO
00pazoBaHus;

HaJIMYHUC IIPABOCO3HAHHA JKOJIOTHYSCKON KYJIbTYPbBlI H CIIOCOOHOCTH CTaBHUTh ocim u
CTPOMTD )KU3HCHHBIC ILJIaHbI.

JImuHOCTHBIE pE3YIbTaTbl OCBOCHHUA IPEAMETA «XUMUS JOCTHUIalOTCA B CAUHCTBEC
y‘le6H0ﬁ W BOCIUTATCIILHOM ACATCIIBHOCTH B COOTBETCTBHM C T'YMAHUCTHYCCKHUMU,
COOUOKYJIBbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMKU 1LCHHOCTAMM MW HACATIaMU pOCCHfICKOFO
I'paKaaHCKOTI'O O6H.I€CTBa, IIPUHATBIMHA B 06H_[€CTBC HOpMaMM M IIpaBUJlaMH IIOBCACHM,
CHOCO6CTBYIOH_II/IMI/I npoueccaM CaMOIIO3HAHHMA, CaMOPAa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTH o6y11afou11/1xc;1.

JIndyHOCTHBIC pe3ysibTaTbl OCBOCHHA IPCAMCETA «XHUMUS» OTpaxxaroT C(bOpMHpOBaHHOCTB
ONbITa II03HABATEIBLHON U HpaKTHqCCKOﬁ JACATCIBbHOCTHU 06yqa}011mxc;1 o pceaiu3anunu
IIPUHSATBIX B 06H_ICCTBC HeHHOCTeﬁ, B TOM YHMCJIC B HaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHusA O6y‘IaIOIJ_II/IMI/IC$I CBONX KOHCTUTYIIMOHHBIX IIpaB U 06ﬂ3aHHOCTeﬁ, YBAXKCHUSA K
3aKOHY U ITPAaBOIIOPAJAKY;

NpCACTaBJICHUA O COLHUAJIIBHBIX HOpPMax MW IIpaBHJIaX MCKIMYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBE,



TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB,
perieHnn y4eOHBIX M IM03HABATEIbHBIX 33/1a4, BHITIOJTHEHUN XUMHUECKUX KCTIEPHUMEHTOB;

CocOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBI JPYruX
IIPU aHAJIM3E PA3JIMYHBIX BUJIOB YUCOHOH 1EATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

LIECHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMHUH;

YB@XEHHUS K TPOIECCY TBOPYECTBA B 0OJIACTH TEOPHUU W TMPAKTUUYECKOTO MPUMEHEHHS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIIKCHHS HAyKU €CTh PE3yNIbTAT IJUTEIbHBIX HAOIIOJCHUM,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITOCTOSIHHOI'O TPpyda y‘-IéHI)IX " IIPAaKTUKOB;

MHTEpeCa W II03HABATEIBbHBIX MOTHMBOB B TMOJYYEHUHM U IIOCIEAYIOLIEM aHaIU3e
nH(}OpPMALIUU O NEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH  OILIGHMBAaTh CHUTYalldW, CBS3aHHBIE C XHMHYECKHUMHU  SIBJICHHUSMU,
U NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TOBEJCHHE M TIOCTYMIKM CBOMX TOBApPHUIICH C TO3WUIUN
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN ITHUX MOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MOHUMAaHUS I[CHHOCTCH 300PpOBOTO H 0e301macHoro 06pa3a JKH3HU, HCO6XO,I[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMy (1)I/I3I/ILI€CKOMY " IICUXUYCCKOMY 310POBBIO;

coOmoieHnsT MpaBuil O€30ITaCHOTO OOpalleHHsT ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

NNOHUMAHUA HCHHOCTU IIpaBUJI HWHAWBUAYAJIBHOTO W  KOJUICKTUBHOI'O 0e30macHOro
MOBCACHUS B CUTyallUAX, YIPOKAKOIINUX 3I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHMS MOCJIEACTBUN M HENPHITHUS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS alIKOToJIs,
HapKOTUKOB, KYpEHHS);

5) Tpya0BOr0 BOCIIMTAHHUSI:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘le6HO'I/ICCHe,I[OBaTeHBCKOI>'I ACATCIIBHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTrux BUAaX ACATCIIbHOCTH,

YCTAHOBKM Ha 4aKTHBHOC YYaCTHC B PCIICHHUU MNPAKTHYCCKHUX 3aJdav COLIMAJIbHOM
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJIlacca, I_HKOJ'ILI);



MHTEepeca K MPAKTUYECKOMY H3YUCHHIO Mpodeccuil pa3iuyHOTO Pojaa, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

yYBaXX€HUs K TPYyLY, JIIOAAM TPYZAA U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaIbHOW TpPAaeKTOPUM 00pa3oBaHus,
Oyaymeit mpodeccuu U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 001IIeCTBa;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUSI:

IKOJIOTHYECKH I1eIeCO00pa3HOro OTHOMICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIICCTBOBAHUS
JKU3HH Ha 3emiie;

MOHUMAaHUS TJI00aTBLHOTO XapakTepa 3KOJOTHYCCKUX HpO6J'I€M, BJIUSHHUA 3KOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHON CPEIBI;

OCO3HaHUus HeO6XO}II/IMOCTI/I HCITIOJIBb30BaHUA )IOCTI/I)KGHI/II\/'I XUMHHU JJId pCUHICHUST BOIIPOCOB
palroOHAJIBHOT'O IPHUPOA0IIOTIB30BAHN A,

AKTHUBHOTO HENPHATHS JCUCTBUM, NPUHOCAIIMX BPEN OKPYKAKOIIEW NPUPOJHOU Cperne,
YMEHHSI TIPOTHO3UPOBATh HEOIAroNpUATHBIE SKOJIOTMYECKUE IMOCIEACTBUS MPeIIpUHUMAEMbIX
JNENCTBUN U MPEAOTBPAIATh UX;

HAJIMYHST PA3BUTOTO HKOJOTHMYECKOTO MBIIUICHHS, SKOJIOTHYECKOH KYIBTYpHI, OIBITA
JESATEIBbHOCTH JKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMH B
MO03HABATEIHHOM, KOMMYHHUKATHBHON M COIIMAILHON MIPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MPOTHBOCTOSTH UJICOJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MTPAKTUKU;

MOHUMAaHMs Clenu(UK XUMHM KaK HayKH, OCO3HaHHS €€ poiu B (HOopMHpPOBaAHHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJI0CTHOTO MPEICTaBICHUsI 00 OKpYKAIOIIEM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny mpoodsieM COXpaHeHUsl IPUPOJTHOTO PAaBHOBECHS;

yOSIKAEHHOCTH B OCO0OI 3HAYUMOCTH XHMHH JUIi COBPEMEHHOM IMBUIIM3AIMH: B €€
I'YMaHUCTUYECKOW HAMPaBICHHOCTH M BKHOW POJIM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
KYJBTYPBI, PEIICHUU TI00aTBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THIIEBOH W OKOJIOTHYECKOH Oe30MmacHOCTH, B Pa3BUTHH MEIHUIIMHBI,
00eCIeYeHNN YCIOBHI YCICITHOTO TPYy/a U SKOJOTUIECKA KOM(DOPTHOW JKU3HU KAKIOTO YiieHa
00I111eCTBA;

CCTGCTBeHHO'HaquOﬁ rpaMOTHOCTH: TIOHUMAHUA  CYIIHOCTHU MCTOHOB  IIO3HAHMU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aCMbIC 3HAHUS I
aHajau3a ¥ OOBSCHEHUS SIBICHHUI OKpYyKaromiero Mupa U MNporuCXoAdlnX B HEM HSMCHCHHﬁ,
YMCHHA OCIATh 000CHOBaHHbBIE 3aKJIFOYCHUS HA OCHOBE Hay4YHBIX (I)aKTOB N UMCIOIIMXCA JaHHBIX
C LICJIBIO MOJYUCHUA JOCTOBCPHBIX BLIBOJOB,



CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIh30BaTh XUMHUECKHE 3HAHUS JUIL pCHICHUS HpO6JI€M
B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX;

HUHTCPCCA K NO3HAHUTIO U HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHHM C J>KH3HCHHBIMH
MOTPEOHOCTSAMMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pa3iuyHbiXx cdepax mpodeccHoHanbHON
NEeSITEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS Y4eOHOro mnpeamera «XUMHUS» HAa YpPOBHE
cpenHero oOrmero 0opa3oBaHus BKIIIOYAIOT:

3HauyuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUYaIOIIUXCS MEXKAUCHUTIIMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAXKAIOIINE HEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTEMa, HAyYHbIM (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIE yueOHbIe necTBus (mo3HaBaTenbHbIE, KOMMYHUKaTUBHbBIE,
perynatuBHble), obecreynBaionie QGopMuUpoBaHHE (QPYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANILHOM KOMIIETEHIIMH 00y4JatoluXcs;

CIIOCOOHOCTh ~ OOY4YaloIIMXCS ~ HUCIHOJIb30BaThb  OCBOEHHBbIE  MEXIUCIHILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4eOHBbIE NEHCTBUS B TO3HABATEIBHOU U

COLMAJILHOM IIPpaKTHUKEC.

MeTaHpeI{MeTHLIe pe3yibTaThl OTPAKAKOT OBJAJACHUC YHHBCPCAJIbBHBIMU y‘{e6HbIMI/I
IO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

OB.TIa}leHI/Ie YHUBEpPCAIbHBIMHA y‘leﬁﬂbIMl/I NO3HABATEJIbHBIMHU JICHCTBUSMM

1) 6a30BbIe JIOTHYECKHUE AEHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W aKTyaIM3UpOBaTh MpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;



ONpCAC/IATE LCIIU ACATCIBHOCTH, 3adaBas HaApaMCETpbl WM KPUTCPUU HUX TOCTUIKCHMUA,
COOTHOCHTD PC3YJIbTAThI ACATCIbHOCTU C INOCTABJICHHBIMHU LCIIAMU

HCII0JIb30BATh IIPU OCBOCHHUU 3HAHUHU HpI/IéMBI JJOTMYCCKOI'O MBIIIJICHUSA — BbBIACIATH
XapaKTCPHBIC IMPU3HAKU MOHATHH U yYCTaHaBJIMBATb WX B3aWUMOCBA3b, HCII0JIb30BaTh
COOTBCTCTBYIOIINEC IMOHATHUA JIA 00BsICHEHUS OTACIBbHBIX (baKTOB u ﬂBJ’IGHHfI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU JJIA KHaCCI/I(l)I/IKaIII/II/I BEIIECTB U XUMHNYCCKUX peaKuHﬁ;
YCTaHAaBJIMBATb MPHUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SIBJICHUSAMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHus (MHIYKTUBHbIE, JAE€AyKTUBHBIEC, [0 AaHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEUMS B PACCMAaTPUBAEMBIX SIBICHHUAX, (DOPMYIHpOBAThH
BBIBO/IbI M 3aKJIFOUECHUS;

MIPUMEHATh B MpPOIECCEe MO3HAHMS, UCIOJIb3YeMble B XMMHUH CHMBOJIMYECKHE (3HAKOBBIE)
MO/, MpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMHUECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
xuMHuueckas ¢GopMysia, YpaBHEHHE XUMUYECKON peakiud — TpU pEIIeHuH Yy4eOHBIX
ITO3HABATENBHBIX M INPAKTHYECKUX 3aJa4y, MPUMEHATh HA3BAHHBIC MOJEIIBHBIC IPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX PU3HAKOB N3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:
BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO ITO3HAHMS BEIIECTB U XUMHUECKHUX PEAKIIHI;

dbopMmynupoBaTh ILeMM U 3aJa4d  HMCCIEIOBAHHWS, HCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BIIQJICTh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHHMS ¥ TPOBEACHUS YYCHHUYCCKHX
IKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/ATh 332 XOJOM IpOIlecca, CaMOCTOSTEIHLHO
MIPOTHO3UPOBATh €ro pe3ynbraT, (GopMmyaupoBaTh OOOOIICHHS € BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIA OTYET O MPOICTAHHOM
pabore;

HpI/IO6peTaTI> OIIBIT y‘ICHI/I‘{eCKOﬁ HCCHGHOB&TCHBCKOﬁ n HpO@KTHOfI ACATCIBbHOCTH,
IPOsABJIATD CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCETOJOB PCIICHUA
MNPAKTUYCCKUX 3a/iav, IPUMCHCHNIO PA3JIMYHbIX MCTOJI0B ITO3HAHHA.

3) pabora ¢ undopmanmeii:

OpPUCHTHPOBATHCA B  PA3JIMYHBIX HCTOYHHKAX I/IH(I)OpMaI_II/II/I (Hay‘IHO -[onyJrsipHas
JuTeparypa XUMHUYCCKOro COACPIKAHUSA, CIIPABOYHBLIC HOCO6I/I$I, PeCYpPChI I/IHTepHeTa),
AHAJIIM3UPOBATH I/IH(i)OpMaI_II/IIO pa3JInYHbIX BHUAOB U (bOpM MNpEACTaBJICHHUSA, KPUTHUYCCKHU
OILICHUBATH €€ JAOCTOBCPHOCTb U HCIIPOTUBOPCUUBOCTD,

(dbopMynupoBaTh 3arnpockl W HPUMEHATH pa3IMYHbIE METOJbl NPH TMOHCKE M OTOOpe
uHpopMannu, He0OXOMMOI [T BBIMOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO TUIIA;

HpI/IO6peTaTL OIIBIT HCIIOJB30BaHHA I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PA3JIMIHBIX ITOUCKOBBIX CUCTCM;



CaMOCTOSITEIIbHO BBIOMpATh ONTHUMAJIBHYIO (JOpMY NpeacTaBieHuss nHGOpMAIK (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIIONIb30BaTh HAYYHBIM SI3BIK B KAaueCTBE CPEJICTBA INpU paboOTe C XUMHUYECKOU
uHpOpMalMel: NPUMEHATh MEXIpeAMETHbIe ((PU3UYecKue M MaTeMaTH4YeCKue) 3HAKU W
CHMBOJIBI, POPMYIIBbI, a00peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpCO6p3.30BI)IBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTHU.

OeBjaaaenue YHuBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA e CTBUSAMM:

3a/J1aBaTh ~ BOINPOCHl MO  CYIIECTBY OOCYXJaeMOW TemMbl B  XOJEe JHayiora
W/WIW JUCKYCCHH, BBICKA3bIBaTh HJIEH, (HOPMYITHUPOBATH CBOM MPEIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYNIATh C IPE3EHTALMEN pPe3yNbTaTOB MO3HABATEIbHOM JEATEIBHOCTH, IMOIYYEHHBIX
CaMOCTOATCIIBHO HWJIX COBMECTHO CO CBEPCTHHUKAMHW IIPpU  BBIINOJHCHUN XUMHWYCCKOI'O
IKCTIEPUMEHTa, TPAKTUYECKOH padOThl MO HCCICAOBAHUIO CBOWCTB HW3y4acMbIX BEIICCTB,
peanu3anuu yaeOHOTO MIPOEKTa u dhopmMynHpoBaTh BBIBOJIBI
M0 pe3ylibTaTaM TPOBEACHHBIX WCCIEAOBAHUA TYTEM COTJIACOBAHUS TMO3WIMA B  XOJe
00cyx1eHHsI 1 0OMEHAa MHCHHSIMHU.

OBi1ajeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO JESTEIbHOCTD,
ompezenss e€ LEeNu U 3a/1a4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeaaraeMblii aaropuT™ ACWCTBUM MPU BBHIMOJHEHUH Y4€OHBIX M HCCIEIOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO MX PEIICHUS C Y4ETOM MOJyYeHHUS] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIICCTBJIAT CaMOKOHTPOJIb CBOGM JEATEIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI



10 KJIACC

[IpenmeTHbIe pe3yabTaThl 0CBOEHUSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(hOPMHUPOBAHHOCTH TPEJICTABIICHUN 0 XUMHUYECKOM COCTABIISIFOIICH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMUPOBAHWH MBIIUICHUS H
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOTUMOW IS pEIIeHUs
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpeae;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIArarouiue
MOHATUS (XUMHYECKHUI 2JIEMEHT, aTOM, JJIEKTpPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W
COKpami€HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIH O00BEM,  YIJIEPOJHBIA  CKEJIET,
(yHKIIMOHATBHAS TPYIIA, PaJuKal, W30MEpHs, U30MEphbl, TOMOJOTHYECKUN psJl, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOAEPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemectB A. M. byrnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK XUMHH; MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHMMAaHUA
MNPUYUHHOCTU U CUCTCMHOCTH XUMHUYCCKHUX SIBJ'IGHI/If/i, CbaKTOJ'IOFI/ILIeCKI/Ie CBCACHUA O CBOﬁCTBaX,
COCTaBe, MOJy4eHUH U 0€30MaCHOM HCIOJIb30BaHUH BaXKHEUITNX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTHUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKKU MOHSATUH, YCTAHABJIUBATD
UX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIINE MOHATHUS TPU OITMCAHUN COCTaBa, CTPOCHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHIl MCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKUWi, U3rOTaBJIMBATh MOJEIU MOJIEKYJ OpraHMYeCKUX BEIIECTB
JUIS WJUTIOCTPAIMHU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAICKHOCTh U3yYCHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpEeAeNEHHOMY KIACCy/TpyIIe COeAUHEHUN
(YrneBoopoipl, KUCIOPOJ M  a30TCOAEpXKalllhue COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUS), JaBaTh UM Ha3zBaHusa o cuctemarnudeckoil Homenkiatype (IUPAC), a Ttaxxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIHIIECH,
alleTUJICH, JSTHJICHTJIMKOJb, TIUIEpUH, (PEeHod, (QopManbIerui, aueTalibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHCIOTA, TIIOK03a, (QPYyKTO3a,
KpaxMmal, eJUTI0JI03a, TIIUIUH);

C(I)OpMI/IpOBaHHOCTB YMCHHA ONPCACIATH BUJBL XHUMHUYECKOM CBS3U B OPraHUYCCKUX
COCAMHCHUAX (OI[I/IHapHBIe u KpaTHBIe);

C(bOpMHpOBaHHOCTB YMCHHA TPUMCHATH ITOJIOKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'ICpOBa JJIA OOBSICHEHHUSI 3aBUCUMOCTH CBOICTB BCIICCTB OT HUX COCTaBa U
CTPOCHUA; 3aKOH COXpPAaHCHUA MACChI BCIICCTB;



cOpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHUYECKUE W
XUMHUUYCCKUC CBOfICTBa THUITNYHBIX HpeI[CTaBI/ITeJIeﬁ paSHI/I‘-IHBIX KJ1IaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB
(MeTaH, STaH, STWJICH, MPONWJICH, aleTWIeH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzon,
METAaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPUH, (PEHON, aleTaIbICTU]l, MypaBbUHAS U YKCYCHAs
KHCIIOTBI, TIIIOKO3a, Kpaxmall, [eJUII0NIo3a, aMUHOYKCYCHas KHUCIIOTAa), HUTFOCTPUPOBATH
FGHGTI/I‘IGCKYIO CBA3b MC)KI[y HUMHU ypaBHeHI/IflMI/I COOTBCTCTByIOHII/IX XUMHNYCCKUX peaKuHﬁ C
HCII0JIb30BAHUEM CTPYKTYPHBIX OPMYIT;

c(OPMHUPOBAHHOCTh yMEHHSI XapaKTEPHU30BATh HMCTOYHUKU YIIIEBOJOPOJHOTO  CHIPhS
(medTh, MPHUPOHBIN Ta3, yrosib), cnocoObl WX MEepepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IIPOJIYKTOB ME€pepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCICHHUS [0 XHMHYECKUM YpPaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00BEMY, KOJINYECTBY OJIHOTO u3 UCXOJHBIX BEIIECTB
WM MPOJIYKTOB peaKun);

chopMUPOBAaHHOCTh YMEHHUH BJIAJE€Th CUCTEMOW 3HAaHWM 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHUS, HCIOJb3YyEMbIX B XWMHHU IPU M3YYEHUU BEIIECTB M XUMHUYECKUX SBJICHUU
(HaOnrofeHue, W3MepeHUe, OSKCIEPUMEHT, MOJEIMPOBaHKE), HCIHOJIb30BATh CHCTEMHbBIE
XUMHUYECKUE 3HAHUS ISl TPUHATHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOIIOATh MpaBUia MOJIH30BAHUS XUMUYECKON MOCYAOU U
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHJIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN HSKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIEeCTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE PEAKIMM OPraHMYECKHUX BEILIECTB, JeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OETKOB) B COOTBETCTBUU C MPABWJIAMHU TEXHUKH 0€30MaCHOCTU
mpu oOpallleHuy ¢ BelleCTBaMU M J1a00OpaTOPHBIM O0OpPYIOBAaHUEM, IIPEICTABISTh PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (OpMEe 3aluCH YpaBHEHHUH COOTBETCTBYIOUIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nHpopmalu, IHTEpHET U IPYTHX);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'II-O,I[3.TB ImpaBujia 9KOJIOTHYCCKU I_IGJICCOO6paSHOFO
IIOBCACHUA B 6BITy u pr,I[OBOﬁ JACATCIIbHOCTU B LECIAX COXpAaHCHHUA CBOCTO 30POBbA H
OKPY)KaIOHICﬁ HpHpOI{HOﬁ Cpcabl, OCO3HABATL OIIACHOCTb BO3I[CI>1CTBPI$I Ha KHUBLIC OPraHU3MbI
OHpGI[CJ'IéHHHX OpPraHN4YeCKuX BCHICCTB, IMOHHUMAA CMBICI I10Ka3aTCIAd HZ[K, HOACHATHL Ha
InpuMepax CITOCOOBI YMCHBUICHUS W MPCAOTBPAILLICHUA UX BPEAHOI'O BO3JICHCTBUS Ha OpraHu3m
YCJI0BCKaA,

JJIA o6yqa}0mnxc51 C OrpaHUYCHHBIMH BO3MOXKHOCTAMU 3J0POBLA: YMCHUC MNPHUMCHITH
3HAHHUS 00 OCHOBHBIX JAOCTYIIHBIX METOJAaX IMMO3HAHUS BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUTSL CIIETIBIX M CTA00BUAALIMX O0YYAOLIUXCS: YMEHHUE HCII0JIb30BaTh PENIbe(hYHO-TOUCUHYIO
cucreMy obo3Hauenuit JI. bpaitns mis 3anucn Xumuueckux Gopmyi.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUA Kypca «OOmass ¥ HeopraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUI: O XUMHUYECKOW COCTaBIISIIOIIEH €CTeCTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM T'PAaMOTHOCTH, HEOOXOAMMOMW st
peICHrA TPAKTUYCCKUX 3aJad W OSKOJOTUYCCKHU 000CHOBAHHOTO OTHOIIEHHUSA K CBOCMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroniue
MOHATHSA (XUMHUYECKHU DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BaJCHTHOCTh, AJICKTPOOTPHUIATEIHHOCTh, CTEICHb
OKUCJICHUs, XHMHYECKas CBiA3b (KOBaHeHTHaH, HOHHAas1, MCETaJLINYeCKasdl, BO}IOpOI[HaSI),
KpUCTaJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIui, pacTBOp, DAJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAs TUCCOLUMAIMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peaklWH, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoandeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHECHHS M MPEBPAILCHUS SHEPTUU MPU XUMHUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3bIK XWMHH, MHPOBO33PEHUYCCKHE 3HAHUA,
JIe)KaIlMe B OCHOBE TMOHUMAHUS MPUUYUHHOCTH M CHUCTEMHOCTH XUMHMYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEIICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JACSITEIIBHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKK MOHATUH, YCTaHABJIUBATD
UX B3aMMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHSATHS MPH ONHWCAHUU HEOPraHHMUECKUX
BEIIECTB M UX MPEBpAIlCHUN;

c(OpPMUPOBAHHOCTh YMEHHUIl HCIOIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISl COCTaBJICHHS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYECKyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIeCTB (yrapHbIii ras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas H3BeCTh, HEraliéHas W3BECTb, MUTHEBAs COJA, MUPUT U

JpYTHE);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCAC/IAThL BAJICHTHOCTD U CTCIICHD OKUCIICHUA XUMUYCCKUX
QJICMCHTOB B COCANHCHUAX PA3JIMIHOTO COCTAaBa, BUJ XHMHUYECKOU CBS3U (KOBaJ'IeHTHaSI, HOHHas,
METAJLIIMYCCKasd, BOI[OpOI[HaH) B COCOAMHCHUAX, THII KpHCTaHHI/I‘{eCKOﬁ peH_IéTKI/I KOHKPETHOTO
BCIICCTBA (aTOMHaH, MOJICKYJISIpHAA, HWOHHAasd, MeTaJ’IJ’II/I‘{eCKaH), XapakTep Cpcabl B BOJAHBIX
pacTBOPAX HCOPraHUICCKUX COCI[I/IHCHPlﬁ;

C(bOpMHpOBaHHOCTB yMeHI/Iﬁ YCTAHABJIMBATb MPHUHAAJICIKHOCTE HCOPTraHUYCCKUX BCHICCTB
0 UX COCTaBy K OHpCI[CJ'IéHHOMy KJ'IaCCY/prHHC COCIMHEHUHN (HpOCTLIe BCIICCTBA — MECTAJLJIBI U
HEMCTAJJIbl, OKCHUbI, OCHOBAaHH I, KUCJIOTHI, aM(pOTepHLIe THAPOKCUHI, COJ'II/I);



c(OPMHUPOBAHHOCTh ~ YMEHHUH  PACKpPBIBATH CMBICA  MEpHOAMYECKOro 3akoHa Jl.
W. MenzeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATH3HPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHUPOBAHHOCTh ~YMEHHUH  XapaKTE€pPHU30BaTh  3JCKTPOHHOE CTPOCHHME  aTOMOB
XUMHMUYECKUX 371eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
W. MenpneneeBa, UCHOb3Yys HOHATHA «S-, P-, O-3J€KTPOHHBIC OPOHMTAINY, «IHEPrEeTUYECCKUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMMUYECKHUX 3JIEMEHTOB M HX
COCMHEHUH IO IepuojaM M rpynnam llepuoauyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB /.
U. Menneneena;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOJTBEP)KIATh CYIECTBOBAHUE IM€HETHUECKOMN
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKUE PEAKIMU IO Pa3IMYHbIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollnMX BeUIeCTB, TemioBoMy 3ddexTy peaxum,
W3MEHEHMIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YPAaBHEHUS PEAKIUil pa3IUYHbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHUS peaKklUi MOHHOTO OOMEHAa, YUYUThIBasl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKIAAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHMUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpPeICTBOM COCTaBIICHHS SJICKTPOHHOTO OanaHca ATUX PeaKIItii;

c(OpPMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM peakiuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEHICHHS XWMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeicTBus (mpuniui Jle [llatense);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCpU30BaTb XUMHUYCCKHUC ITPOLCCCHI, JICKAIINUC B OCHOBC
IMPOMBIINIJICHHOI'O  TTOJIYUCHU CGpHOfI KHCJIOTbI, aMMMHaAKa, a TaKXKC C(bOpMI/IPOBaHHOCTB
Hpe,[[CTaBJ'ICHI/Iﬁ 00 06H_II/IX HAYYHBIX IPUHIUIIAX U 3KOJOTHUYCCKUX HpO6HCMaX XHUMHNYCCKOI'O
IIpOU3BOACTBA,

C(OPMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYUCIEHUS C HCIOJIB30BAaHUEM IOHSTHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUI Tra30B MPU XUMHUYECKUX
peaknmsax, Macchl BelecTBAa MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOTO 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHMI COOJIOJATh MpaBUIIa MOJIb30BAaHUS XMMHUYECKON MOCynoil u
1a0opaTOPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIHUSMU TIO BBIIOJHEHHIO TA00PATOPHBIX XUMHUYECKUX OTIBITOB;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAHUPOBATb W BBIIIOJIHATH XUMHUYECKUMN SKCIICPUMCHT
(pa3JIO)KCHI/Ie NNEepokKCuia BOJOpOAa B IMPUCYTCTBHUU KaTaJlnu3aTopa, OIIPEACICHUC CPCAbI



pPacTBOPOB BEIIECTB C MOMOMIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLWH, PEaKkiM¥ HMOHHOTO OoOMEHa, KayeCTBEHHBIC pPEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATBHBIX
3amau no TemaM «Mertamby u  «Hemeramne») B COOTBETCTBMM C IMpaBUIaMH TEXHUKU
0€30IaCHOCTH MPH 0OpaIleHNH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEACTABIAT
pe3yibTaThl XMMUYECKOTO JKCIEpUMEHTa B (pOopMe 3almucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIM3UPOBAThb XUMHUYECKYIO HH(OPMAIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMyHHKauuu, WHTepHeT u
JPYTHUX);

c(OpPMHUPOBAHHOCTh YMEHUH COOMIOAaTh MpaBHJIa AKOJOTMYECKH 1eI1eco00pa3Horo
MOBEACHUA B OBITY M TPYNOBOH JEATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 30pOBbS U
OKpYXKarollel MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBI
OTpeIeNIEHHBIX BELIECTB, MOHUMAas cMblca nokasarens [1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBIIEHHUS U NPEJOTBPALLIECHUS KX BPEAHOTO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

JJIA 06yanOHIHXCH C OrpaHM4YC€HHBIMHU BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC MNMPHUMCHITH
3HaHUs 00 OCHOBHBIX JOCTYIIHBIX METOAaXx IMO3HAaHWA BEIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSI CJIETIBIX U CITA00BHAAIINX OOYUAIOIIMXCS: YMEHHE UCTIOJIb30BaTh PEIbeHO-TOUCTHYIO
cucteMy o6o3nauenuii JI. bpaitnst ms 3anucu Xxumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne TemaTtuueckoe Koumnuect ®opma HpakTnyeck | KoHTpoJbH
n/ IJIAHMPOBaHUE BO 4acoB KOHTPOJIA e padoThbl ble padoThI

10 kaacc

1 | BBEJIEHUE 6 [IpakTrueckas 1
pabora,
CaMOCTOSTEIIbH
ast pabora

2 | YI'JIEBOOOPO/bI 10 IIpakTrueckas 1
pabora,
POEKTHAsI
pabora,
CaMOCTOSITEIIbH
ast pabora,
TECTHPOBAHUE

3 | KUCJIOPOJCOIEPXA 13 [IpakTnueckas 6 1
HINE OPTAHUYECKHNE pabora,
BEILECTBA IIPOCKTHAs
pabora,
TECTUPOBAHUE,
KOHTPOJIbHAS
paboTa

4 | ABOTCOIOEPXAILIWE 6 CaMocCTOSTENIb
OPI'TAHMYECKHE Has paboTa,
BEILIECTBA IIPOCKTHAs




pabora,

TECTUPOBAHUE
nTOor 34 8
11 kaace

CTPOEHUE ATOMA U 3 Camocrosrens
HEPUOJINYECKUI Has paboTa,
3AKOH TECTUPOBAHUE
JU.MEHJEJIEEBA
CTPOEHUE 8 CamocTrosTens 2
BEHIECTBA Has paborta,

TIPaKTHYECKast

pabora,

TECTUPOBAHUE
XUMHNYECKUE 11 [IpakTnueckas 1
PEAKIINUU pabora,

CaMOCTOSITEIIbH

ast pabora,

TECTUPOBAHUE
BEIIECTBA U UX 9 [MpakTnueckas 3
CBOMCTBA pa6ora,

MIPOEKTHAs

pabora,

CaMOCTOSITEIIbH

ast pabora,

TECTHUPOBAHUE
XUMUS B )KU3HU 3 [TpoekTHast
OBHIECTBA pabora,

CaMOCTOSTEIIbH

ast pabora
nTor 34 6
BCEI'O 68 14




YYEBHO-METOANYECKOE OBECIIEYHEHUE

1.IleyaTHble nocodus

1.1. Cepus cripaBOYHBIX TaOJINILL [0 OPraHUYECKON XUMUHU.

1.2. PykoBojcTBa 151 1TaOOPATOPHBIX OMBITOB M MPAKTHYECKUX 3aHATHI 10 Xxumuu (8-11 ki1.).

1.3. COOpHHMKH TECTOBBIX 3aJIlaHHUH I TEMAaTHIECKOTO U UTOTOBOTO KOHTPOJIS.

2. YueOGHo-1a00paTopHOE 000pPyI0BAHUE

2.1. Habop asis MoAeIMpOBaHUS OPraHUICCKUX BEUIECTB.

2.2. Komnekumn: «Bonokna», «Ilmactmacce», «Kayuyk», «HedTp u mpomykTsl ee
nepepaboTkm», « KaMeHHBIH yroyby.

3. YuyeOHO-mpakTH4YecKOe 060pyIoBaHUe

3.1.Habop «YrneBo1opoabi».

3.2. Habop «Kucnopomocoaepxkaiiue OpraHu4ecKiue COeTUHCHUSI.

3.3. Habop «Kucnotsl opranuyeckuey

3.4. Habop «YTrieBoabl. AMUHBI.

3.5. Habop mocynpl ¥ NpUHAAIEKHOCTEN Uil yUEHUYECKOrO SKCIEPUMEHTa, HarpeBaTelIbHbIE
pUOOPHI.

4. UndopManmoOHHO-KOMMYHMKATHBHbIE CPeICTBA

4.1. MynpTrMenniiHBIE TPOTPAMMBI IO BCEM paszesiaM Kypca xumuu 8-10 kiacc.

4.2. Kommbrotep.

1. Bugeomarautopon

2. Kowmmnsrotep

3. Tenesusop

4.3 O0pa3oBaresibHbIE TUCKH

1. KommakT-auck « XMMHUYECKUN SKCIEPUMEHTY

2. Kommnaxkr-auck «BupTtyanbHas 1abopaTopusi»

3. Kommakt — quck «OTKpbITast Xumus 2.6

4, Kommnaxkr-auck «IIpocsemenne. Xumus. MynbTuMeauitHOe yaeOHOE TOCOOME HOBOTO
obOpasmay»

5. Kommnakr-auck «IIpe3eHTanuu ypokoB Mo XUMHI)

6. Kommnakr-auck «2neKTpoHHbIE (OPMBI KOHTPOJIS yUAIIHXCS)»

7. Komnakr-auck «l"otoBuMcs k EI'O»

Hudpossbie oopazoBaresibHble pecypebl (LIOPBI): .«Enunas xosmekmus Ludposbix
O6pazoBarenbHbIX PecypcoB» (Habop 1mudpoBeix pecypcoB k yueonunkam O.C. ["'abpuernsna)
(http://school-collection.edu.ru)

CIIMCOK JIMTEPATYPbI

Jluteparypa aJisl yuuTe/isi- OCHOBHAasI:

1. I'a6bpuensan O.C. IIporpamma kypca xumuu i 8-11 knaccoB 0611e00pazoBaTeIbHbIX
yupexaenuit.— M.: Ilpoda, 2007.

2. I'abpuensn O.C., OctpoymoB W.I'. HactonbHas kaura yuurens. Xumus. 10 kinace. — M.:
Hpoda, 2004.

3. I'abpuensn O.C., bepéskun I1.H., YmakoBa A.A. u ap. KoHTpoJbHBIE 1 TPOBEPOUHBIE
paboTs! no xumuu. 10 kiacc — M.: Ipocda, 2003.

4. I'abpuensn O.C., [Tonkosa T.H., Kapuoa A.A. Opranudeckas Xumusi: MeToiuueckoe
noco6wue. 10 kmacc. — M.: I[Ipocsemenue, 2005.

S. I'abpuensan O.C., Batnuna JLII. Xumuueckuii SKCiepuMeHT N0 opraHudeckoit xumuu. 10

knacc. — M.: [Ipoda, 2005.


http://school-collection.edu.ru/

6. Ia6puensa O.C., Octpoymon U.I'. Xumus. 10 xi1.: Metoangeckoe mocodue. — M.:
Hpoda,2005.

7. Ia6puensu O.C. [Tporpamma kypca xumuu st 8-11 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuii.— M.: Ilpoda, 2005.

8. Ia6puensu O.C., JIeicoBa I'.I'. Xumus. 11 xnace. [IpodunbsHeiii ypoBeHb: yued. s
obmeoopazoBarenbHbIX yapexaenuit /O.C. I'abpuensa, I'.I". JIsicoBa, — M.: JIpoda, 2006. —411, [5]c.:
ni. (yueOHuk pekomenzoBad MO u Hayku PO)

9. I'a6bpuensu O.C., JIpicoBa I'.I'. Xumus. 11 k1. nmpodmiibHeIi ypoBeHb: MeToandeckoe
nmocobue. — M.: [lpoda, 2006.

10.  T'abpuensa O.C. Xumust: Yuebnoe nocodue s 11 . cpea. mk. — M.: bauk roiroc,
2000.

11. lNabpuensu O.C., JIsicoBa I'.I"., Beenenckast A.I'. HacronpHast kaura yunrtesns. Xumus 11
Ki1.: B 2 9. — M.: [Ipoda, 2003-2004.

12.  TabpuensH O.C., OctpoymoB W.I'. Obmias xumust B TeCTax, 3aadax, ynpaxHeHusx. 11
ki1 — M.: JIpoda, 2003.

13. Xwmwusa. 11 xi.: KoHTpobHBIE U TIpOBEpOYHBIE paboThl K yueOHuky O.C. 'abpuensina,
I'.T". JIercoBoit «Xumus. 11» /O.C. I'abpuensn, I1.H. bepe3kun, A.A Ymakosa u ap. — M.: JIpoda,
2004.

14.

- IOMOJIHUTEJILHAS:

1. bynkyc [1.®. Knura i yreHuns no opranndecko xumun — M.: IIpocsemenue, 1985

2. INabpuensu O.C., Octpoymon N.I'. Obmias xumus B TecTax, 3ajadax, ynpaxHeHusx. 11
kiacc: Yueb. mocooue s oomeoopazoBat. yapexaeHui. - M.: JIpoda, 2004.- 304c.

3. O. C. I'abpuensu, KontpoasHbie 1 poBepouHbIe paboThl, M.: JIpoda

4, Kupsikos B.I'. Oprannueckast xumus. — M.: [IpocBemenue, 1983

5. H. C. KynpusinoBa, JlabopaTopHo-TipakTuueckue padoTsl o xumuu, M.: ['ymanuTap.
W3zn. LHentp BJIAJIOC, 2007

6. JInguu P.A., Slkumosa E.E., BopothukoBa H.A. Xumus. Metoandeckue matepuainsl 10-
11 xmmaccel. - M.:/Ipoda, 2000

7. Jlugua P.A u np. Xumus. 10-11 knaccsl. Jlunaktudeckue matepuaisl (Pemenue 3agaq).
— M.: lpoda,2005.

8. Jlugun P.A., Maprymuc B.b. Xumus. 10-11 knaccrl. Jlunakruueckue matepuaisl. (TecTbl
Y npoBepouHbIe 3aaanus). — M.: JIpoda, 2005.

9. Hazaposa I'.C., JlapoBa B.H. Hcnosb3oBanue yaeOHOT0 000py0BaHus Ha
MPAKTUYECKUX 3aHATUAX 10 XumMuu. —M., 2000

10.  Opranmueckas xumus 10-11x1

11. [TaBnoBa H. C. lunaktuyeckue KapTouku-3aaanus mno xumuu: 10-i ki.: k yueOHuky O.
C. I'abpuensna u ap. «Xumus 10 xiy».(M.: Dx3amen, 2006.)

12. Paneukunit A.M., I'opmikoBa B.II., Kpyrnukosa JI.H. Jlunakruueckuii martepuas o
xumun uist 10-11 knaccoB: mocobue ans yuurens. — M.: [lpocsemenue, 2005. — 79 c.

13. Xomuenko U. I'. COopHUK 337124 U yIPa)KHEHUN 1O XUMHI (7151 TOCTYMAIOUIUX B BY3bI)
Mocksa,: HoBas BonHa, 1999.

14.  OueHka KauecTBa MOATOTOBKU BBITYCKHUKOB cpeHe (TIOTHOM) MIKOJIBI IO XUMHH

/Cocrt. C.B. Cymaroxun, A.A Kasepuna. — M.: JIpoda,2001.

JluTepatypa 1/ y4aluxcsi- OCHOBHas:

1. O.C. I'abpuensH. Xumus. 10 knacc. ba3oBblit ypoBeHb: yueb. it 001meoopazoBar.
yupexxaenuii /O. C. ['abpuenss.-3-e uzn., nepepad.-M., «Ipoda», 2007
2. I'abpuensn O.C., OctpoymoB WU.I'., Octpoymosa E.E. Opranuueckasi Xumusi B TeCTax,

3agavax, ynpaxHenusax. 10 kinacc. — M.: [lpoda, 2004.



3. Iabpuensu O.C., [Tonomapes C.1O., KapnioBa A.A. Opranndeckast Xumus: 3a1adu 1
ynpaxsHenus. 10 kimacc. — M.: IIpocsemenue, 2005.

4. I'a6bpuensn O.C., Pemeros I1.B. Octpoymos W.I'. Hukutiok A.M. ['oToBUMCS K eTHHOMY
rocyIapcTBeHHOMY dK3ameHy. — M.: npoda, 2003-2004.

S. I'a6puensn O.C., OctpoymoB W.I'. XuMust 1 IIKOJBHUKOB CTAPUIMX KJIACCOB U
MOCTyHaromuX B By3bl: Yueb. [Tocodue. — M.: [Ipoda, 2005.

- AOTOJIHUTEIbHAA:

1. Amux6eposa JLIO., Pykk H.C.. ITone3nas xumus: 3anaun u uctopusi. — M.: JIpoda, 2006.

2. A. E. HaconoBa, Xumus B Tabmmmax. 8-11 xi.: cipaBounoe nmoco6ue, M.: Ipoda, 2007

3. JL.YO. AnukGepoBa. 3anumarenbaas xumus. M., «KACT-TTPECC», 2002

4. JI. JI. Augpeesa, J1. FO. To6potun, O. C. I'abpuensn, Xumus: bobiioil cipaBouHUK 1Ist

ITKOJIBHUKOB U MOCTYNAOMIUX
B BY3HI, 2-€¢ u3]1., iepepad.- M.: JIpoda, 2007

o. Aptemenko A.U. Y nuBurtenbHbIN MUp oprannueckoi xumuu. — M.: JIpoga, 2005.

6. Aptemenko A.U. [Ipumenenune opranndeckux coenqunenuii. — M.: JIpoga, 2005.

7. baokoB A.b., ITlonkoB B.A.- OOmas u Heopranuueckas xumus: I[locoOue st
CTapIIeKIIacCHUKOB U abutypueHToB. M.IIpoceemenue, 2004 — 384 c.

8. EI'D3-2012: Xumus: peansubie 3aganust: / aBT.-cocT. Kopomenko A.C., Cractuna M.T .-
M.: ACT:Actpens, 2012.-94¢c. — (DenepanbHblil HHCTUTYT MeIarOTHYECKUX U3MEPEHUH).

9. Kaprosa A.A., JIekun A.H. Oprannueckasi Xumusi: WIITOCTpUpoBaHHbIN Kypc: 10(11)
Kiacc: nmocoowue mys ygamuxcs. — M.: [Ipocsemenne, 2005.

10.  Kysemenko H.E., Epemun B.B Hauana xumun. Yueb. mocodue aisi CTapiekIacCHUKOB |
MOCTYMAaMKX B BY3bL.. — M.: JIpoda, 2006. — 324 c.

11.  Mansimkunaa B. 3aaumarenpHas xumusi. Heckyunbiii yue6nuk. — Cankr-IlerepOypr: Tpuon,
1998.

12. Crenwun b.Jl., Anuk6eposall.}O.. 3annmarenbhbie 3ananus U YQPEKTUBHBIC OTIBITHI TIO

xumun. — M.: [Ipoda, 2005.
13. Ymkanosa B.H., Moanuauc H.B. Xumus: Korakypcubie 3ananus 1 oTBeThI: [locobue s
nocrynatomux B BY3s1. — M.: IIpocsenienue, 2005.

14.  Xomuenko WN.I'. «COOpHHUK 33714 ¥ YIPOKHEHHUH MO0 XUMUKW» (JIJIs TOCTYIAIOIINX B BY3bl)
Mocksa,: HoBas BoiHa, 1999.

15.  DHnuknoneauuyeckuit cioBaps oHoro xumuka (Coct. B.A.Kpumman, B.B.Cranno.)-
M.:Ilegaroruka , 1990.

16. I'. Y. lItpemmuiep, [1IkoapHBIN cllOBaph XUMHYECKUX MTOHATUN U TepMUHOB, M.: Jpoda,
2007.

17.  Crenun b./l., Anux6epoBall.}O.. 3anumarensubie 3aganus 1 3pPeKTUBHBIE OTBITHI O

xumun. — M.: [Ipoda, 2005.
18. I'abpuensu O.C., Pemeros I1.B., OctpoymoB WN.I'., Hukutiok A.M. ['oToBUMCS K €JUHOMY
rocynapcTBeHHOMY dk3ameny. — M.: [Ipoda, 2003-2004.

19. INabpuensu O.C., OctpoymoB U.I'. Xumust U1 NIKOJIBHUKOB CTAPILIUX KJIACCOB U
MOCTYMAIOMIMX B BY3bl: Yuel. mocobue. — M.: [Ipoda, 2005.
20.

Marepuaibl Ha 31eKTPOHHBIX HocuTeadaXx ¥ UHTEPHET — pecypcbl

http://www.edu.ru- IlenTpanbHbIii 00pa30BaTeNbHBIH MOPTAJ, COACPKUT HOPMATHBHBIC
JIOKYMEHTBl MUHHCTEPCTBA, CTAaHAAPTH, HH(POPMALMIO O TNPOBEACHUE OKCIIEPUMEHTa, CEpBEp
MH(POPMAIIMOHHOW TOAEPKKH EMHOTO TOCy1apCTBEHHOTO dK3aMeHa.

http://www.fipi.ru- mopranm WHPOPMAIMOHHOW TMOJJIEPKKH EIUHOTO TOCYIapCTBEHHOTO
JK3aMeHa.

wWww.edi0s.ru — DH0c — HEHTP TUCTAaHIIMOHHOTO 00pa30BaHUs

www.km.ru/education - yqeGHbIe MaTepHaibl U clioBapu Ha caite «Kupuut u Medoauii»



http://www.edu.ru/
http://www.fipi.ru/
http://www.edios.ru/
http://www.km.ru/education

http://djvu-inf.narod.ru/ - snekrponnas OudIUOTEKA
http://school-collection.edu.ru/- «Enunas xomutekius Ludpposbix OOpa3zoBarenbHbIX Pecypcoy

http //www.edu.ru - ®eaepanbHbiii 00pa3oBaTebHbII MopTas «Poccuiickoe 00pa3oBaHKUE».

http //www.mon/gow.ru- MunucTepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepanuu.

http //www.fsu.mto.ru - ®enepanbHbiii coBeT Mo yueOHHMKaM MUHHCTEPCTBO OOpa30BaHUS H
Hayku Poccniickoit denepanuu.

http //him.Iseptcmber.ru - 'azeta «Xumus » U caiiT s yuurens «51 uay Ha ypoK XUMHI.

http //home.uic.tula.ru /-zanchem - 3anumarenbHass XUMHUS: BCE O METaJLIaX.

http //mendeleev.Jino-net.ru - Tlepuoquueckuii 3akon /| .M .MenaeneeBa u CTpoeHHE aToMa.

http //chemicsoft.chat.ru - [IporpammHoe obecrieueHUE M0 XMMHUH.

http://www.chem.msu.su/rus - Xumu4veckasi Hayka u oopa3oBanue B Poccun

http://www.hij.ru - Xuvus u ’Kuzup — XXI Bek

http://www.chemnet.ru - ChemNet: nopraj pyHI1aMeHTAIbHOI0 XUMHYECKOT0 00pa3oBaHMsI

http://www.alhimik.ru - AJIXUMMUK: caiit JL.IOQ. AiinkoepoBoii

http://www.hemi.nsu.ru - OcHOBBI XMMHUHK: 00Pa30BaTEILHBIN CANT IJIsl HIKOJIbHUKOB H
CTY/EHTOB

http://webelements.narod.ru - WebElements: oHaiiH-clIpaBOYHHUK XHMHYECKHX 3JIEMEHTOB

http://maratakm.narod.ru - BupryaJjbHasi XdaMHU4eCKas KO

http://chem.km.ru - Mup xumun

http://experiment.edu.ru - Kosiekuus «kEcTecTBeHHOHAYYHbIE IKCIIEPUMEHTBI: XUMUS

http://school-sector.relarn.ru/nsm/ - Xummus 1151 Bcex: HILTIOCTPUPOBAHHbIE MATEPHAJIBI 110
001eil, O praHuyecKoii 1 HeOPraHMYecKOM XMMHUHU

http://schoolchemistry.by.ru - lllkoabHas XumMus

http://rushim.ru/books/books.htm - DekTporHas 6uGJIHOTEKA MO XMMHH U TEXHHKE

MNPUJIOXKEHHUE 1.

1. HanpagJieHusi TBOPYECKOi, HCCIEA0BATENbCKOM, MPOEKTHOM AeSITeJIbHOCTH
yuamuxcst (TEMbBI ITPOEKTOB):
Opranuyeckrie BeIIeCTBa B )KM3HHU YEJIOBEKa.
3HaueHue yriieBoJ0POI0B.
3HaueHNe KUCIOPOJICOACPKAIINX COSTUHEHUN.
3HaueHue a30TCoAePKAIIUX COSAUHEHUH.
3HadeHue HEPTH.
3HaueHue CIUPTOB U UX BIUSHUE HA OPraHU3M YeJOBEKa.
3HaueHue KUPOB, OEIKOB, YIIIEBOIOB, HYKIIEMHOBBIX KHCIIOT.
3HaueHue GepMeHTOB, BATAMUHOB, TOPMOHOB, JIEKAPCTB.
3HaueHHE IJIaCTMACC, BOJIOKOH.

COoNor~WNE
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