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IHosicHuTeNLHAA 3aNIUCKA

PaGouas mporpamma ydebHOTO ipeamera « XUMHES» pa3padoTaHa B COOTBETCTBHM C:

- Ilpukazom MunucrepcrBa obOpasoBanus W Hayku P®D Ne 413 or 17.05.2012 r. «OG6
yTBEpXACHUH (DeepaqbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa CPEAHETO
(mosHOTO) 00IIIEr0 00pa30BAHMS

HA OCHOBe:

- TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHON 00Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obuiero obpazoBanus MOV « Baxroptckas cpenusisi o0uieo0pa3oBareabHasi MIKOIA »;

€ yueTroMm:

- TpUMEpHOH OCHOBHOM OOpa3oBaTeNbHONW MPOrpaMMbl CpeAHEro o0Iiero oOpa3oBaHMs,
omobpeHa pemieHueM (eaepaabHOr0 y4eOHO-METOJAMYECKOTO OOBEIMHEHUS IO 00IeMy
obpazoBanuio (mpoTokos ot 28 urons 2016 r. Ne 2/16-3).

- ¢ pexkoMeHaauusMu 1ocobust - Paboume nporpammbl. Xumus. PabGoune mnporpammsi.
[Ipenmernas nunust yueOuukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 10—11 kmaccsl: yuebHOE
mocodue s ydurened o0I1eo0pa3oBaTebHBIX OpraHu3aiuii: 6a3oBbiii ypoBens / M. H.
AdanacseBa. —2-¢ u3a. — M.: [IpocBemenue, 2018. — 48 c.

OpPHEHTHUPOBaHA Ha JHHUIO yueOHHMKOB aBTopoB: Pymsutnc I'. E. Xumus: 10/11 ki.: y4uel. mms
o61eobpazoBatenbHblit yupexaenuii / I'. E. Pynsutuc, ®@. I'. ®enpaman. — M.: [IpocBeriieHue.

I'maBHBLIMH LIEJIAMU yqeﬁﬂoro npeamMera «XHMHUSD» ABJISIOTCS:
*OCBOCHHE 3HAHUHN 0 XMMHYECKOM COCTAaBIISIOIICH CCTCCTBCHHO'HaquOﬁ KapTHUHbI MUPA;



*OBJIaJICHUE YMEHUSAMHU HPUMEHATHh IOJyYEHHbIE 3HAHUS A OOBSICHEHHUS pPa3HOOOpPa3HBIX
SIBJICHUH OKPY>KaIOLIEro MUPA;

*pa3BUTHE I103HABATEJIbHBIX MHTEPECOB U HHTEUIEKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO NPUOOPETEHUs] XUMHUYECKHMX 3HAHUM C MCIIOJIB30BAaHHEM PAa3IMYHBIX
UCTOYHHUKOB MH(OpMauu;

*BOCIMTaHUE YOEXKIEHHOCTH B IO3UTUBHON POJIM XUMHH B )KU3HU COBPEMEHHOT0 O0IIIECTBa;
*[IPUMEHEHUE IOJYYECHHBbIX 3HAHMH M yMEHHUH Juid 0€30IaCHOrO HCIOJb30BAHUS BEIECTB U
MaTepuajoB B ObITY M HAa IPOU3BOJICTBE, U NPENYNPEXKICHUS SBICHUM, HAHOCALIUX BpeEl
3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpele.

I[Inanupyembie pe3yJibTaThl H3yYeHHs Y4eOHOT 0 npeaMeTa « XuMusH»

B coorBerctBuM ¢ TpeGoBanusiMu DenepanibHOr0 TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJIapTa CPeIHero o0IIero oopa3oBaHusl K pe3ysbTataM mpeaMeTHo obnactu «EcTecTBeHHbIE
HayKuy», IJIAHUPYEMbIE pPE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMHS» OTPaKaloT JIMYHOCTHBHIE,
MPEAMETHBIE U METAIIPEAMETHBIE PE3YIbTaThI

JIMYHOCTHBIE:

— TOTOBHOCTb M CIIOCOOHOCTh O0YYaIOIINXCA K CAMOPA3BUTHIO M CAMOBOCITUTAHHIO B
COOTBETCTBHUH C OOIICUETIOBEYECKUMHU IIEHHOCTAMHU U UJ€aaMH TPaXIaHCKOTO 00IeCTBa;

— NPUHITHE W pealM3alus IICHHOCTEH 3J0poBOTO M 0Oe€30MacHOro o0Opa3a IKHU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (DHM3HUECKOMY U
TICUXO0JIOTHYECKOMY 3/I0POBBIO;

— HENPUSITHE BPEIHBIX MPUBBIYEK: KypEHUS, YIOTPEOIECHUS alIKOT0JIsl, HAPKOTHKOB.

— YBa)KEHHE K CBOEMY HapoJ]y, YyBCTBO OTBETCTBEHHOCTH Tiepea PoauHOI, ropaocTH 3a
CBOH Kpai, cBOK0 PoauHy, IpoIIoe U HAacTOsIIIee MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

— NPUHATAE  TYMAaHUCTHUYECKUX  I[EHHOCTEH,  OCO3HAHHOE,  YBAXHUTEIBHOE U
I00pOXkKeNaTeNbHOE OTHOIIIEHHE K APYTOMY YEJIOBEKY, €r0 MHEHHUIO, MHPOBO33PEHHIO;

— CITOCOOHOCTH K COTEPEKUBAHHUIO U (POPMUPOBAHUE MTOZUTUBHOTO OTHOIIEHUS K JTIOISM,
B TOM YHCJIE K JIMIIaM C OTPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbS U WHBAIHIAM; OEpEKHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U MCUXOJIOTHYECKOMY 37I0POBBIO
JIPYTUX JIIOJIEH, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIb;

— pa3BUTHE KOMIIETCHIIMM COTPYJHUYECTBA CO CBEPCTHHKAMH, JCTHMHU MIIQJIIIETO
BO3pacTa,  B3pOCIHBIMH B  00Opa3oBaTeNbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
HCCIIEI0BATENbCKOM, MPOSKTHOMN U IPYTUX BUJIAX ESITEIbHOCTH.

— MHPOBO33pE€HUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS  HAyKH,
3HAYMMOCTU HAYKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHUE JOCTOBEPHOI
nH(popManuend 0 MEePEeIOBBIX JOCTHKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

— TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHHIO, Ha
MPOTSHDKCHUM BCEH KU3HM, CO3HATEIIBHOE OTHOIICHHWE K HEMPEpPhIBHOMY O0pa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MpodeccHoHaNbHOM 1 00IIEeCTBEHHOM NesSTeIbHOCTH;

— DKOJIOTUYECKasl KYyJIbTypa, OepeXHOE€ OTHONIICHHWS K POIHON 3eMje, MPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIMSHHS COIMATHHO-DKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHME TPUPOJHON M COIHMAIBHOW CpeIbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPUPOIHBIX
pPECypCcoB; YMEHHSI W HABBIKM Pa3yMHOI'O IMPUPOJIONOJIb30BAHUS, HETEPIIMMOE OTHOIIEHHE K
NEUCTBUSIM, TIPUHOCSIIIUM BpEa OSKOJOTUU;, TPUOOpPETEHHWE OIbITa HKOJOT0-HAMpPaBIECHHON
NeSATEIbHOCTH;

- OCO3HAHHBIN BEIOOP OyayIiei mpodeccuu Kak MmyTh U CIOCo0 pean3aiiui cOOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— NOTPEOHOCTh TPYAUTHCA, YBAXKEHHUE K TPYAY U JIOJSAM TPYAa, TPYAOBBIM JOCTHKEHUSM,
JTO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHUAAM TPYIOBOU
NEeSATEIbHOCTH.



MeranpeamMerHsble:
PerynaruBHble yHUBEpCcalbHble yueOHbIE 1EHCTBUS
— CaMOCTOSITEJIBHO OIIPENEIATH L€, 3a1aBaTh IApaMETPbl U KPUTEPHH, ITO KOTOPBIM
MO>KHO OIPENETUTH, YTO LEJIb JOCTUTHYTA;
— CTaBUTh U (HOPMYIMPOBATH COOCTBEHHbIE 3a/la4d B 00pa30BATENbHOMN NEATEIbHOCTH U
KU3HEHHBIX CUTYalUsX;
— BBIOMPATh MyTh JOCTHXEHUS 1I€H, IJIAHUPOBATh PEIIEHUE MOCTABJIECHHBIX 3aj]ad,
ONTUMHU3UPYSI MaTEpUAIIbHBIE U HEMATEpUaJIbHbIE 3aTPATHI;
— OpraHu30BbIBaTh 3((HEKTUBHBIA MOMCK PECYPCOB, HEOOXOAUMBIX AJIS JOCTHIKEHHUS
IMOCTaBJICHHOM IICIIH;
— COIIOCTABJIATH MTOJIyYEHHBIN PE3YIbTAT JEATEIBHOCTH C IIOCTABICHHOM 3apaHee LIEIIbIO.
[To3HaBarenbHbIE YHUBEpPCATBbHBIC YUCOHBIC 1EHCTBHS
— UCKaTb M HAXOAUTh OOOOLICHHBIE CIIOCOOBI pelleHUs 3ajad, B TOM YHUCIIE,
OCYILIECTBIISATh Pa3BEPHYThI MH(OPMALMOHHBIA TOUCK M CTaBUTb HA €ro OCHOBE HOBBIE
(yueOHbIe U TO3HABATENIBHBIC) 3a/1a4H;
— KPUTUYECKH OLEHMBATh W HHTEPHPETHPOBATh HH(GOPMALMIO C pa3HbIX MO3ULUM,
pacro3HaBaTh U GUKCHPOBATH TPOTHBOPEUHS B MHPOPMALIMOHHBIX UCTOYHUKAX;
— WCIIOJIb30BaTh Pa3jIMYHBIE MOJEJIBbHO-CXEMAaTUYECKUE CPEACTBA Ul IMPEICTABIICHUS
CYLUIECTBEHHBIX CBA3€M UM OTHOUIEHMH, a TakKe MPOTHUBOPEYUN, BBIBIECHHBIX B
MH(pOPMALMOHHBIX UICTOUHUKAX;
— HaXOJWUTb U NPUBOJUTH KPUTUYECKUE aPTyMEHTHI B OTHOLICHUU JECUCTBUN U CYKICHUN
JPYroro; CHOKOWHO M pPa3yMHO OTHOCHUTbCS K KPUTHYECKMM 3aMEYaHHUSM B OTHOIICHUU
COOCTBEHHOTO CYX/IEHUS, paCCMaTPUBATh X KaK pecypc COOCTBEHHOI'O pa3BUTHS;
— BBICTpAauBaTh  WMHJIUBUIYaJdbHYIO  OOpa30oBaTENIbHYI0  TPAcKTOPUIO,  YUMTHIBas
OTPaHUYEHUSI CO CTOPOHBI JPYIMX YYaCTHUKOB M PECYPCHBIE OIPAaHHYEHUS; MEHATh U
yAEpKUBATh pa3HbIE MMO3UIIUY B IO3HABATENbHOM €A TEIbHOCTH.
KomMMmyHMKaTHBHbBIE YHUBEpCATIbHbBIE YUeOHbBIE eCTBUS
— OCYILIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(xak BHYTpH 00pa3oBaTelIbHON OpraHU3aliy, TaKk U 3a €€ MpejaeaamH), NoJ0upaTh NapTHEPOB
JUIs IeJIOBOM KOMMYHHUKAIIUM UCXOJs U3 COOOPaKEHUH pe3yabTaTHUBHOCTU B3aUMOACUCTBUS, a
HE JINYHBIX CUMIIaTUI;
— IPU OCYLIECTBICHUM TPYINOBOM pabOTHl ObITh KaK PYKOBOJUTENEM, TaK M YJIEHOM
KOMaH/bl B Pa3HBIX pOJIsX (F€HepaTop HAeH, KPUTHK, UCIIOJHUTENb, BHICTYHAIOUINM, SKCIIEPT U
T.1.);
— pa3BepHYTO, JIOTMYHO M TOYHO H3JaraTh CBOI TOYKY 3pEHHUS C HCIOJIb30BAaHUEM
a/IeKBATHBIX (YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;
IIpeamerHbie:
B pesynbrare usyuenus yueGHoro mpeamMera « XUMHS» Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMUs:

BrimyckHuk Ha 6a30BOM ypOBHE HAYUHUTCS:
— packpblBaTh Ha MpHUMeEpax poJib XUMUM B (OPMHUPOBAHUUM COBPEMEHHOM Hay4yHOMU
KapTUHBI MUPA U B IPAKTUUYECKOM 1E€ATENBHOCTH YEI0BEKA,
— JEMOHCTPUpPOBaTh Ha MpPUMEpax B3aUMOCBSI3b MEXIy XUMHEH U JpYyruMHU
€CTECTBEHHBIMU HayKaMH;
— packpblBaTh Ha MpHUMepax TMOJOXKEHUs TEOpUH XUMHUYEecKoro crpoeHus A.M.
byrneposa;
— noHuMath (pusnueckuit cMpicn Ilepuoanueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHUMOCTb CBOMCTB XHMMHUYECKHMX D3JIEMEHTOB M OOpPa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;
— OOBSICHATH MPUYMHBI MHOTO0OOPAa3Hsl BEIIECTB HA OCHOBE OOIIMX IMPEICTaBICHUH 00 UX
COCTaBe U CTPOCHHUH;



— NPUMEHSTH MPaBUJIa CHCTEMATHYECKONH MEXIyHApOJIHOW HOMEHKIIATYPhl KaK CpPeICTBa
pa3nuyeHus U UICHTU(UKAIIUHN BEIIECTB MO UX COCTAaBY U CTPOCHHUIO;

- COCTABJIATh MOJICKYJIIPHBIE W CTPYKTYpHBIC (OPMYJIBI OPraHUYECKHX BEHIECTB Kak
HocuTeNel WHpOpPMAMM O CTPOCHHMU BEIIECTBA, €ro CBOMCTBAX M MNPHUHAMICKHOCTH K
OIIpEICIICHHOMY KJIACCY COCIMHCHHIA;

- XapaKTepU30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBYy, CTPOCHUIO W CBOWCTBAM,
yCTaHABJIMBAThH PUYNHHO-CIICICTBEHHBIE CBS3H MEXK/Y TAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA,
— MPUBOJUTH TIPUMEPHl XUMHUYECKHX PEaKIUH, PACKPHIBAIOIINX XapaKTepHbIC CBOHCTBA
TUIIUYHBIX TIPEJICTABUTEIICH KIIACCOB OPraHUYECKHUX BEIIECTB C IENbI0 UX HICHTHU(DUKAIUU H
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

- MPOTHO3UPOBATh BO3MOXKHOCTD IMPOTEKAHUS XMMUYECKUX PEAaKIUi Ha OCHOBE 3HAHUH O
TUIAaX XUMHUYECKOW CBSA3M B MOJIEKYJIaX PEareHTOB M X PEaKIMOHHON CIIOCOOHOCTH;

- UCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHHUU W XMMHUYECKHX CBOWCTBAX BEUICCTB JUIS
0€30MacHOTO MPUMEHEHUS B TPAKTHYECKON IEATEIbHOCTH;

— NPUBOIUTH TIPUMEPBI TPAKTUYECKOTO UCIIOJIb30BaHUS MPOYKTOB MepepadboTKu HedTh U
IPUPOJHOTO Ta3a, BBICOKOMOJCKYISPHBIX COCIUHEHHH (ITOJMATUJICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);

— MPOBOJUTH ONBITHI MO PACIIO3HABAHUIO OPTaHMYECKHX BEIIECTB: TIIMIEPUHA, YKCYCHON
KHCJIOTBI, HETIPEIEJIbHBIX JKUPOB, TITFOKO3bI, KpaxMaia, OCJIKOB — B COCTaBE MUIICBBIX MTPOAYKTOB
1 KOCMETHYECKUX CPEJICTB;

— BJIAJICTh MPABHJIAMH U NIpUEeMaMH Oe30MacHON paboOThl ¢ XUMHUECKUMH BEUIECTBAMHU H
1a00opaTOpPHBIM 000PYIOBAHHEM;

— YCTAaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pPEaKIUU H  CMCIICHHS
XUMHAYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB C MENBIO OMPEACICHUS ONTUMAIBHBIX
YCJIOBHUU NIPOTEKAHUSI XUMHYECKUX MPOIECCOB;

- MPUBOIUTH MIPUMEPHI TUAPOIN3a COJICH B MOBCETHEBHOM JKU3HU YEIIOBEKA;

— NPUBOJIUTH TPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX pEakUuid B MPUPOJE,
MIPOU3BOJICTBEHHBIX NPOIIECCaX U JKU3HEACATEIHHOCTH OPTaHU3MOB;

— NPUBOJUTH TPUMEPHl XUMHUECKUX PEaKIUH, PaCKPBIBAIONIMX OONME XHUMHUYCCKHE
CBOWCTBA MPOCTHIX BEUIECTB — METAJUIOB 1 HEMETAJUIOB;

— NPOBOJIUTH pAcyeThl HAa HAXOXKIACHHWE MOJIEKYJSApHOH (opMysbl yriaeBogopoja IO
MPOAYKTaM CTOPaHHUS W IO €r0 OTHOCHTENBHOW TUIOTHOCTH W MAaCCOBBIM JOJSIM DJIEMEHTOB,
BXO/ISIIIMX B €r0 COCTAB;

— BJIAJICTh TpPaBWJIAMH OE30MaCHOTO OOpAIICHUs C €AKUMH, TOPIOYAMH U TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

— OCYIIECTBIISITh TOMCK XUMHUYECKOW MH(OPMALUH IO HA3BaHUSAM, WACHTHPHKATOPAM,
CTPYKTYpPHBIM (hOpMysIam BEIIECTB;

— KPUTHYCCKH  OIICHWBAaTh W  HWHTEPIPETHPOBATH  XHMHYECKYI0  WH(OPMAIHIO,
COJIEpKALIYIOCS B COOOIIEHUSX CPEACTB MaccoBoi nH(popMmalmu, pecypcax MHrepHera, HayuHO-
TIOTYJISIPHBIX CTaThsSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LENSIX BBISIBICHHUS
OLIMOOYHBIX CYKICHUN U (OPMUPOBAHUSA COOCTBEHHOMN MO3UIUH;

— NPECTaBIATh IYTH PEIIeHUs TNI00ANBHBIX MPOOJIeM, CTOALIMX IEpe]] YeI0BEYECTBOM:
HKOJIOTHIECKUX, YHEPTETHUECKUX, CBIPHEBBIX, H POJIb XHMUHU B PEIICHUH STHX MPOOIEeM.
BeimyckHuK Ha 6a30BOM YpOBHE IMOJIYYUT BO3MOXKHOCTb HAYUUTHCS:

- WITIOCTPUPOBATh HAa TPUMepax CTaHOBIICHHE M DBOJIOIMIO OPTaHUYECKON XMMHHU KaK
HAYKW Ha Pa3IMYHBIX HCTOPHUYECKUX ATAIaxX €¢ Pa3BUTHS;

- UCTIOJIF30BaTh METO/bl HAyYHOTO IMO3HAHWS TPH BHIMOJIHEHUH IMPOCKTOB M Y4eOHO-
HCCIIEIOBATENIbCKUX 337a4 MO HM3YyYEHHIO CBOWCTB, CIOCOOOB TOJYYEHHS M PaCHO3HABAHUS
OpPTaHUYECKUX BEIIECTB;

— OOBSCHATh TPHUPOAY U CIOCOOBI OOpa30BaHHUS XUMHUYECKOW CBSI3H: KOBAJICHTHOM
(TmoNsApHO#, HETMOISPHON), MOHHOM, METAUTMYECKON, BOJOPOAHOM — C ICNIBIO OIpPEACIICHUS
XUMHYECKON aKTUBHOCTH BEIIECTB;



- YCTaHABJIMBATh T€HETHUYECKYIO CBSI3b MEXIY KJIacCaMW OPraHWYECKUX BEIIECTB s
000OCHOBaHHUS TMPHUHIMIIUATHLHOW BO3MOXXHOCTH TIOTYYEHHUS OPTaHUYECKUX COCAMHECHUUN
3aJaHHOT0 COCTaBa U CTPOCHUS,

- yCTaHABJIWBATh B3aMMOCBSI3H MEXy (haKTaMu U TEOPHEH, MPUINHOMN U CICACTBHEM IIPH
aHaiu3e MPOOJEMHBIX CHUTyallMii M OOOCHOBAaHWM MPUHUMAEMBIX PEIICHHH Ha OCHOBE
XUMHYECKNX 3HAHUM.

TpeGoBanus K YPOBHIO NOATOTOBKH 00y4ar0IMXCH.

Yyamuecs B pe3yJibTaTe YCBOSHUS pasjieia JOJKHbI 3HATh/TIOHUMATD;

. BOKHENIIME XUMHUYECKHE MOHATHUS: BEMIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAsA aTOMHAas M MOJIEKYJIIpHAs MaccChl, MOH, AJUIOTPONUS, M30TONbI, XMMHYECKas
CBSI3b, AJEKTPOOTPULATEIBHOCTD, BAJICHTHOCTh, CTENEHb OKHUCIICHHS, MOJb, MOJISIPHAs Macca,
MOJIApHBIA O00BEM, BEIECTBA MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS, pPacTBOPSI,
BJIEKTPOJIUT W HEDJIEKTPOJIUT,  DJEKTPOJUTHYECKAs  JIUCCOLMALMUs, OKUCIUTEIb U
BOCCTAaHOBUTENIb, OKHUCIECHHE M BOCCTAHOBJICHHE, TEIUIOBOM OJ(PQEeKT peakiuu, CKOpPOCTb
XMMHYECKOM  pEAaKUHMH, KaTalu3, XHUMHUYECKOE€ PpPABHOBECHE,  YIVIEPOJHBIA  CKEJIET,
(GbyHKIIMOHATBHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

. OCHOBHBIE 3aKOHbl XHMMHH: COXpPAHEHHME MAacCChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
MEPUONYECKUI 3aKOH;

. OCHOBHBIE TEOPUM XUMHUHU: XUMHUYECKOM CBS3HM, 3JIEKTPOIUTHUYECKON IUCCOLMAIINH,
CTPOEHHUSI OPTAHUYECKUX COCAUHEHUN;

. BOKHEUIIIME BEIIECTBA M MAaTEPHAJIbl: METaH, TUJICH, alleTUJICH; OE€H30J1, 3TAHOJ, YKUPHI,
MbllIa, TJIOKO3a, caxaposa, Kpaxmall, KJIeTdaTKa, OENKH, MCKYCCTBEHHBIE M CHHTETUYECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI;

YMETB!
. Ha3bIBaTh U3yUEHHbBIE BEIIECTBA 10 «TPUBUATBHON» U MEKYHAPOJHOM HOMEHKIIATYPE;
. ONpEACIATh: BAJIEHTHOCTb M CTENEHb OKHUCICHUS XMMHMUYECKHX JJIEMEHTOB, THII

XMMHYECKOM CBSI3M B COCIMHEHMSAX, 3apsA]l MOHA, XapaKTep Cpeabl B BOJHBIX pacTBOpPAX
OpPraHUYECKUX COEAUHEHHMH, OKHUCIUTEIb W BOCCTAHOBMUTENb, NPHUHAJIEKHOCTh BELIECTB K
Pa3IMYHBIM KJIACCaM OPraHUYECKUX COEAUHEHHI;

. XapakTepU30BaTh: OCHOBHBIE KJIACChl OPraHWYECKHX COCAMHEHWH; CTpPOEHUE U
XUMUYECKHUE CBOMCTBA U3YYEHHBIX OPTaHUUECKUX COCAUHEHUN;
. OOBSACHATH: 3aBHUCHUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa W CTPOCHUS; NPUPOILY

XUMHUYECKOH CBSI3M (MOHHOW, KOBAJIEHTHOH, METaJUIMYECKOW), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklMy U TOJI0KEHUSI XUMUYECKOTO0 PaBHOBECHS OT Pa3JIMYHBIX (PaKTOPOB;

. BBINIOJIHATh XUMHYECKUI 3KCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEMIINX OPraHUYECKUX
BEILIECTB;
. MPOBOANTHL CAMOCTOSATEIBHBIA MOUCK XUMHUYECKOW HH(OPMAIMKA C HCIOJb30BAHUEM

pPa3IMYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJISPHBIX W3AaHUNA, KOMIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB MHTepHeTa); UCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U mepeaayn
XUMHUYECKON MHPOpMAIUH U €€ PE/ICTaBICHUSI B pa3IMUHbIX (hopMax;

® HUCIIOJIB30BAaTh HpI/IO6peTéHHBIe 3HaHUA WU YMCHHUA B HpaKTquCKOﬁ ACATCIIBHOCTH U
HOBC@HHGBHOﬁ JKNU3HU OJIA:

. OOBSICHEHUS XUMHYECKUX SIBICHHHM, MPOUCXOMSIIIUX B TMpUpoAe, OBITY W Ha
MIPOU3BO/ICTRBE;

. ompesieNieHusT BO3MOXKHOCTH TPOTEKAHUS XMMHUYECKUX TIPEBpAIICHUN B Pa3IMUHBIX
YCIIOBUAX U OUCHKH UX HOCHC}ICTBI/Iﬁ;

. HKOJIOTMYECKY TPAMOTHOTO TMOBEJICHUS B OKPYIKaIoIel cpee;

. OLICHKHM BIIMSHHUS XWUMHUYECKOIO 3arpsi3HEHMS OKpPYKAroUIEH Cpelpl Ha OpraHu3M
Ye0BeKa U IPYrue KUBbIE OPraHUu3MBI;

. 0e30macHOTO OOpaIIeHUs] ¢ TOPIOYUMH M TOKCHUYHBIMH BEIICCTBAMH, JIAOOPATOPHBIM
00opynOBaHUEM;



. MPUTOTOBJICHHS PACTBOPOB 33/1aHHOM KOHILIEHTPALUK B OBITY M Ha IPOU3BO/ICTBE;
. KPUTHYECKON OIICHKH JOCTOBEPHOCTH XUMUYECKOW HH(OPMAIINH, TOCTYNAIONICH U3
Pa3HBIX HICTOYHUKOB.

MecTo yueOHOro npeaMera « XuMus» B Y4eOHOM IJIaHe
HopmatusHsiii cpok peanmmzanuu PITYII Ha ypoBHE cpemHero obmiero odpazoBaHUs
coctaBisieT 2 rona. O0miee KOIMYECTBO Y4EOHBIX 4acOB HAa M3y4YEHHE Y4€OHOTO IpeaMeTa
«Xumusi» B 10-11 knaccax cocrasisier 69 yacos.

Pacnpenesienne ydyeOHbBIX 4acOB MO KJaccaM

Knaccer Henenbuoe KonmuecTBo yuebnbix | KommdecTBo 4acoB 1o
pacnpezeneHue HEeJEeIb rojiaM 00yJIeHHS
yueOHBIX 4acoB

10 kiacc 1 gac 35 Hemenn 35 gacos

11 kyacc 1 gac 34 nenenu 34 gaca

Hroro: 69 yacos

OCHOBHBIE TEXHOJIOTUU O0yUYEHUS:

IIporpamma Kypca «XUMHUM» IOCTPOEHA HA OCHOBE CIMPAIbHOM MOJEH, MpeayCcMaTpUBAOLIEH
IIOCTETIEHHOE pa3BUTHE U YINIyOJIEHUE TEOPETUYECKUX MPEACTABICHUN NpU JIUHEWHOM
O3HAKOMJIEHUH C SMIIMPHUYECKUM MaTepUaioM

Tectbl, camocTOsATENbHBIE PA0OTA, KOHTPOJIbHBIE PadOThI, YCTHBIH ONPOC, MPAKTHUECKUE
paloThI, 3alIUTa MCCIE0BATEIBCKUX PaboT.

[IpeoGnagaronmu popMaMu TEKYIIETO KOHTPOJIS SABIISIOTCS CAMOCTOATEIbHBIE U KOHTPOJIbHBIE
paloThl, pa3iauyHble TeCTOBBbIE (OpMBI KOHTpoJA. IIpomMexyTouHBIi M HUTOTOBBI KOHTPOJIb
MPOBOAUTCS B (pOpME KOHTPOIBHBIX paboT

Copnepsxkanue nporpaMmmbl «XUMH»

B cucreme ecTecTBEeHHO-HAYYHOTO 00pa30BaHUs XUMUS KaK y4eOHBIN MpeaMeT 3aHUMAaeT
BXHOE MECTO B II0O3HAHWU 3aKOHOB MPHUPOABI, (OPMUPOBAHWHM HAYYHOH KAPTHUHBI MHpAa,
XUMHUYECKOH TPaMOTHOCTH, HEOOXOJUMOMW JJisi TOBCEIHEBHOM JXU3HU, HABHIKOB 3JI0POBOTO U
0€30MacHOTO JIJIsl YeOBeKa M OKPYXKAIOIIEH ero cpenbl oOpas3a jKM3HHU, a TaKKe B BOCITUTAHUU
AKOJIOTHUECKON KYyJIbTYphl, (OPMUPOBAHUU COOCTBEHHOW TIO3HIIMM TIO OTHOIICHHUIO K
XUMHYECKOH MH(POPMAITUH, ITOTyIaeMOi 13 Pa3HBIX HCTOYHHUKOB.

YcnemHocTh HW3ydeHHs Y4eOHOro TpeaMeTa CBsi3aHa C OBIAJCHHEM OCHOBHBIMHU
MOHATHSIMH XUMHUH, HAYYHBIMH (paKTaMH, 3aKOHAMH, TECOPHUSAMHU, MPUMEHEHUEM IOTYyICHHBIX
3HAHUW TIPU PEIICHUU MPAKTHYECKUX 3ajad.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET M3ydaTbcss HA 0a30BOM W YIIIYOJICHHOM
YPOBHSIX.

N3ydenne xumum Ha  0a30BOM  ypOBHE OpPHEHTHPOBAHO Ha  oOecleueHue
0011e00pa3oBaTeNbHON U OOIIEKYIBTYPHON MOATOTOBKH BBHITYCKHUKOB.

Conepxanre 0a30BOr0 Kypca IIO3BOJIIET PACKPBITH BENYIIUE HICH W OTIENbHBIC
MOJIOKEHUS, BAXKHBIE B IMO3HABATEIHHOM W MHPOBO33PEHUECKOM OTHOIIECHUH: 3aBUCUMOCTH
CBOWMCTB BEIECTB OT COCTaBa W CTPOCHHS; OOYCIOBJICHHOCTh IPHUMEHEHHUS BEIIECTB HX
CBOMCTBAMH; MaTe€pHAIbHOE EAMHCTBO HEOPTraHWYEeCKHMX W  OPraHWYeCKHX  BEIECTB;
BO3pacTarolias pojb XHMUU B CO3JIAaHMHM HOBBIX JICKAPCTB U MATEPHAIIOB, B SKOHOMHH CBIPbS,
OXpaHe OKPYXKAIOMIeH Cpe/Ibl.



W3yyeHne XxuMuu Ha yriIyOJEHHOM YpPOBHE IIpEIOiaraeT MOJHOE OCBOCHHE 0a30BOTO
Kypca U BKJIIOYAeT pacIIMpEHHE IPEIMETHBIX PE3YJIbTATOB U COACPIKAHHS, OPUEHTUPOBAHHOE Ha
MOJTOTOBKY K HOCJIEAYIOIIEMY PO(EeCCHOHATEHOMY 00pa30BaHUIO; Pa3BUTHE WHANBUIYaTbHBIX
CIOCOOHOCTEH 00ydJarommxcsi myreM Oosee rryOoKoro, 4eM 3TO MpeaycMaTpuBaeTcsi 6a30BbIM
KypCOM, OCBOEHHMS OCHOB HAayK, CHCTEMAaTH4YeCKUX 3HAHUH; YMEHHE NPHMEHSITH IOJy4YCHHbIC
SHaHUA JIA PCIICHHUA MPAKTUYCCKHUX U y‘IC6H0'I/ICCHeI[OBaTeHBCKI/IX 3a4a4 B H3MeHeHHOﬁ,
HECTaHJAPTHON CHUTyallud; YMEHHE CHCTEeMaTH3HpOBaTh W 0000IIATh IMOJYYEHHBIC 3HAHMUSL
W3yyenue mnpeaMera Ha YriayOJCHHOM YPOBHE IO3BOJISIET CHOPMHUPOBATH y OOYYaIOMIUXCS
YMEHHE aHAJIM3UPOBaTh, NPOTHO3UPOBATH W OLEHHBATH C MO3HUIHUH  IKOJOTHYECKOU
0€30MacHOCTH MOCIIEACTBUS OBITOBOI M IPOM3BOACTBEHHOMW JICITEIILHOCTH YEJI0BEKA, CBSI3aHHON
C MOJy4E€HHEM, IPUMEHEHUEM U ITePepadOTKON BEIIECTB.

W3yyenne mpeamera «XuMusS» B 4acTH (POPMHUPOBAHUS y OOydArOIIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB IIO3HAHMS, a TAKXKE IPAKTUIECKOTO
MPUMEHEHHS HAyYHBIX 3HAHWH OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C MpeIMeTaMu 00IacTei
€CTECTBEHHBIX, MATEMAaTHYECKUX U TYMAaHUTAPHBIX HaYK.

[IporpaMmmMa y4MTBIBAET BO3MOKHOCTH IIOJY4YEHHs 3HAHUKM B TOM YHCIE 4Yepe3
NPaKTHYECKYIO JeITeIbHOCTh. B mporpamme cofepKuTcesi MpUMEpHBI IepeueHb MPaKTHIECKUX
pabor.

B MOV « Baxroptckas cpenusist o0meo0pazoBaresbHast IKOJIa» XUMHS H3y4aeTcs Ha

0a30BOM ypOBHE.

Conepxanue yueonoro npeavera 10 kaace (35yacos; 14ac B Heeno)

Teopusi XMMH4YECKOI0 CTPOCHHSI OpPraHM4YecKux coeguHeHuii. Ilpmpona xummYeckux
CBA3eH

Oprannueckue BemiecTBa. [losiBIeHHMEe M pa3BUTHE OPraHMYECKON XMMHMM Kak HAyKH.
XUMUYECKOE CTPOCHHME KaK IOpSAJOK COECIMHEHUS AaTOMOB B MOJIEKYJE COTJIACHO HX
BaJICHTHOCTU. (OCHOBHBIE TIOJIO)KEHUS TEOPUU XHMHUYECKOTO CTPOEHHUS OpPraHMYECKUX
coequHeHnil A.M. byrtnepoBa. YrieponaHbIl CKeleT OpraHu4eckod MousieKysbl. KpaTHocTb
XUMHUYECKON CBS3M. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHYECKOIO CTPOEHHUS MOJIEKYII.
N3omepust u uszomepsl. Ilonstne o QynkuumonansHoil rpymnme. IlpuHiuns! kinaccudukanuu
OpraHMyecKux coennHeHur. CucreMaTudeckas MeXAyHapoJHash HOMEHKJIATypa U TNPUHIUIIBI
00pa3oBaHMs Ha3BaHUIM OPraHMYECKUX COETMHEHUH.
MecTo 1 3HaU€HHE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
Yriaesoaopoasl

[TpenenbHble yraeBoaopoas! (ankansl). Cmpoenue monexynvl memana. I'oMmonoruueckui
psan ankaHoB. I'omosorn. MexayHapoaHass HOMEHKJIATypa OpraHMYECKHX BewecTB. M3omepus
YTJIEPOAHOTO CKejleTa. 3aKOHOMEPHOCTH W3MEHEHHs] (U3NYECKUX CBOMCTB. XHUMHUYECKUE
CBOWCTBa (Ha TMpHUMEpe MeTaHa M 0JTaHAa): peaklUWu 3aMelleHus (TaJoreHUpoBaHUE),
JNETUIPUPOBAHUS KaK CIIOCOOBI MOTYyYEHUS! BaXKHEUIIUX COEIMHEHUN B OPraHMYECKOM CUHTE3E.
'openue MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIUIa B NPOMBIIUIEHHOCTH U OBITY,
usomepuzayuu anrkanos. ILlennvie peaxyuu. Ce00600Hbie paldukanvl. I anoceHonpouszsooHble
anxanos. HaxoxieHue B IpupoJe U MIPUMEHEHNE aJIKaHOB.

Kpatubeie cBs3u. HenpenenbHble yriaeBoaoponabl. AnkeHbl. Cmpoenue MoneKyivl
omunena. SP—Iubpuouzayusa. lT'omonormyeckuid psjn ankeHoB. Homenxiatypa. W3omepus
YIJIEPOAHOIO CKeJleTa U IMOJIOKEHHsI KpAaTHOM CBSI3UM B MOJIEKyse. XMMHUYECKHe CBOicTBa (Ha
IpUMepe ITUJIEHA): peaklUu NPUCOeIUHEHUs (TaJoreHUpOBaHUE, cuopuposanue, TUApaTaIys,
2UOpoeanoceHuposanue)  Kak — crmocod  monydeHHs — (QYHKIMOHAIBHBIX  HPOM3BOIHBIX
YTIEBOAOPOAOB, ropenus. Illpasuno Mapkosuurxosa. Bwvicokomonekynsipuvie coeOuneHusl.
Kauecmeennvie peakyuu Ha 06ounylo céazv. llomuMepusanus 53TWIEHA Kak OCHOBHOE
HaIIPABJICHUE €T0 UCIO0Jb30BaHuA. [10au3THIEH KaK KPYITHOTOHHAKHBIN MPOJYKT XUMHUYECKOIO
pou3BoJcTBa. [I[puMeHenue aTuneHa.



Ankanuensl U kayuyyku. [loHsitue 00 ankagueHax Kak YriaeBOJOpoAax C JBYyMs
IBOMHBIMH CBsi3iMU. [lonmmmepusanusi quBuHMIa (Oyramuena-1,3) kak cnocod MONMydeHHs
CHHTETHYECKOro Kayuyka. Mzonpen (2-memunoymaouen-1,3). HaTypaibHblii 1 CHHTCTHUYCCKHIA
Kayuyku. Bynkanuszauust kayuyka. Pesuna. Ilpumenenue kayuyka u pesunsl. Conpsowcénnvle
ogouinvle ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeouHeHus
(eanoeenuposanus) u NOIUMEPUIAYUY ATKAOUEHOS.

AnkuHbl. AnerusieH (3TUH) M ero roMonoru. CmpoeHue MONeKyIbl ayemuieHa.
I'omonornueckuii psa ankuHoB. Homenknarypa. M3omepus yriaepogHoro ckenera U IOJ0KEHUs
KpaTHOW CBsI3M B Mousekyine. Meowcknaccosas uzomepus. SP-Iubpudusayus. XuMUYECKHE
CBOMcTBa (Ha TIpuUMepe aleTWIEHA): peakUuu [PUCOEAUHEHUsI  (TaloreHUpOBaHUE,
2udpuposanue, THAPATALUS, 2UOPOALOCHUPOBAHUE) KAK CIOCO0 TONMyYeHHS IOJIMMEPOB |
ApYruxX TOJE3HBIX NPOAYKTOB. ['OpeHMe aneTwieHa KaK HCTOYHHUK BBICOKOTEMIEPATYPHOTO
IUIAMEHHU ISl CBAPKU U pe3Ku MeTauioB. [IpuMenenue areruneHa.

Ionamue o yuxknoankanax.

Apenbl (apoMaTHYecKHe YrieBOJIOPOAbI). beH301 Kak MpelCTaBUTENb apoOMaTHUYECKHUX
yraeBonopoaoB. Cmpoenue monekynvl Oensona. XUMUYECKHE CBOWCTBA: PEAKLUU 3aMELCHUS
(raoreHHpoBaHUE) Kak CHOCOO TOMYyYEHUS XUMHUYECKHMX CpEICTB 3alllUThl PACTCHHIA,
MpUCOEAUHEHNs (TUIPUPOBAHKUE) KaK JI0OKA3aTelNbCTBO HENPEAENIBbHOIO Xapakrepa OeH30i1a.
Peakuust ropenust. Tonyon. Hzomepus 3amecmumenei. Ilpumenenune Oenszomna. [lecmuyuoul.
I'enemuueckas c6s3b apenos ¢ Opyeumu yenee000pooamu.

Ilpupoouvie ucmouynuku yeneso0opo0oos. Ilpupoouwiti ea3. Hegmo. I[lonymmuvie
Hegpmanvie 2azvl. Kamennwiti  yeono.  Ilepepabomxa  Hegpmu. Ilepeconka  Hegpmu.
Pexmughuxayuonnas xonouwna. benzun. Jluepoun. Kepocun. Kpexune negpmenpodyxmos.
Tepmuueckuii u kamarumuyeckuti kpexuneu. Iluponus.

Kucsopoacoaep:kauue oprannyeckue coeTMHeHUsl.

Kucnopopaconepxamue opranudeckue coeanHeHus. OJHOATOMHBIE TpeAeNbHBIE CITHPTHI.
Knaccudukanus, HOMEHKIATypa, U30MEpUs CIHMPTOB. MeTaHOI M 3TAaHOJ KakK IMpeiCTaBUTEIH
MPEeNbHBIX OJHOATOMHBIX CITUPTOB. [1epguuHulii, BMOPUYHBLL U MPEMUUHBIL AMOMbL Yelepood.
Booopoonas ceazs. XuMudeckre CBOWCTBA (Ha IpUMepe MeTaHoJIa M 3TaHOJIa): B3auMo/JieiicTBre
C HAaTpHeM KaK CIOCO0  YCTAaHOBJIGHUS  HAJNWYMS  THIPOKCOTPYNIBI, pEaKIus C
raJIOreHOBOJIOPOJIaMH  KaK CIOCO0 MOJy4YeHHMs DPAacTBOpPHUTENEH, aerujparaius Kak Crocod
MONyYeHHs OJTWJIeHa. Peakuusi TOpeHHs: CHHPTHI Kak TOIIUBO. Cnupmogoe Opodicenue.
Depmenmul. Bodopoouvie céazu. IlpuMmeHeHne MeTaHola M 3TaHoja. DuU3HOIOrHYecKoe
JIeiCTBUE METaHOJIa ¥ 3TAHOJIa HA OPTAaHU3M YeJIOBEKA. ANKO2OIU3M.

MHoroaToMHbI€ CIIUPTHI. DTUIEHTIUKOIb U TIUIEPHH KaK MPEJCTaBUTENN MpeAeIbHbIX
MHOTOAaTOMHBIX CITUPTOB. KaduecTBeHHast peakiusi HA MHOTOAaTOMHBIE CIIUPTHI U €€ IPUMEHEHNE
JUIsL paclio3HaBaHUs INIMIIEpUHA B COCTaBe KOCMETHYECKHX cpe/cTB. [IpakTuyeckoe mpuMeHeHne
STHJICHTIIMKOJIS U TIMIIEPHUHA.

®enon. Apomaruueckue cnupThl. CTpoeHune Mojekyinsl ¢eHona. Bzaumuoe enusnue
amomos 8 Molekyle enona. Xumuueckue ceolcmea: 3auMooelicmeue ¢ Hampuem,
2UOpokcudom Hampus, opomom. Kavecmeennas peaxyus na gheron.

[Ipumenenue denona.

KapOonunbusle coenunenns. KapOoHuibHas rpymmna. AjbaeruHas rpynmna. AjibIeruibl.
Keronbl. U3omepust 1 HOMeHKIaTypa. [lonyuenue u xumuueckue ceoticmea anboe2udos. Peaxyuu
OKUCNleHus U  npucoeouHeHus anvoecudos. Mertananby (popmanbiaerus) ©  dTaHAIb
(ameranmpAeru) Kak MPECTaBUTENN MPEeNbHBIX albAeTHI0B. KadecTBeHHBIE peaknuud Ha
KapOOHMJIBHYIO TPYINY (peakuus «cepeOpsiHOTO 3epKaia», B3auMOJCHCTBHE C THUIAPOKCHIIOM
vean (1)) u ux npumeHeHue uisi OOHAPYKEHUS MPEIENIbHBIX albJIETHI0B B MPOMBIIIIEHHBIX
CTOYHBIX Bojax. ToOKCHUHOCTH anbaeru1oB. [IpuMenenne popmanbpaeruia 1 alneTaabaerua.

KapGonoBwie kucnotel. Kapboxcunvuas epynna (kapookcoepynna). Hzomepus u
HoMeHKAamypa KapooHogulx kuciom. OIHOOCHOBHBIE NpeAeiIbHbIE KapOOHOBBIE KUCIOTHI.



Ilonyuenue 0OHOOCHOBHBIX NpEOENbHLIX KAPOOHOBLIX Kuciom YKCYyCHas KHCIOTa Kak
MPECTaBUTENb TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA (Ha
IIpUMEpe YKCYCHON KHCIIOTHI): peakl ¢ MeTaJUlaMH, OCHOBHBIMU OKCHJIaMH, OCHOBaHHUSIMU U
COJNSIMM KaK TIOATBEPXKAECHHUE CXOJACTBA C HEOPraHMYECKUMHU KHUCJIOTamMH. Peakunus
TepUPHUKALMU KaK CIOCO0 MOJy4deHHs CIOXKHBIX 3(upoB. IIpuMeHeHHe yKCYCHOW KHMCIOTHI.
MypaBbuHas KucioTa. Aneratsl. [IpeacraBienue o BBICIINX KapOOHOBBIX KUCIOTAX.

Cnoxuble 3¢upbl u XKupbl. Homenxiamypa. IlomyueHuwe, XUMHYECKHE CBOWMCTBA
cIOKHBIX 3QupoB. Peakius srepuduranuu. Craoxuble 3QUPH KaK MPOAYKTHl B3aUMOJICHCTBHA
KapOOHOBBIX KUCJIOT cO criupTaMu. [IpuMeHnenne ciaoxHbIX 3(UpPOB B NUILEBON U Nap(prOMepHOM
MPOMBIIIICHHOCTH. JKHpBI KaK CIOXHbIE 3(UPHI IIHIEPUHA U BBHICIINX KapOOHOBBIX KHUCIIOT.
PacTurenbHble M JKUBOTHBIE KHMpBl, UX COCTaB. Pacro3HaBaHME pacTUTENBHBIX >KHPOB Ha
OCHOBAaHMM HX HeENpelenbHOro xapakrtepa. [Ipumenenue >xupoB. I'maponus uiam ombLIEHHE
KHMPOB KaK CII0COO MPOMBIIIJICHHOT'O ITOJIy4€HHsI COJIeH BBICIINX KApOOHOBBIX KUCIIOT.

MBUT4 KaK cOJIM BBICIIUX KapOOHOBBIX KUCIIOT. Moromue cBoiicTBa Mbiia. Cunmemuueckue
Morowue cpeocmaa.

YrieBoasl. Knaccudukanus yriieBogoB. Morocaxapunsl. Onucocaxapuowt. Jlucaxapuibl.
Haxoxnenue yrieBonoB B mpupoje. [Noko3a Kak albJeruaocnupT. bpoxeHue TIiIroKo3bl.
@pyxkro3a. Caxapoza. [udpoauz caxaposvl. Kpaxman U LeLI0JI03a KaK OHOJOTMYECKHE
nojguMepsl. XUMUYECKHE CBOMCTBA KpaxMaya U LEJUTI0I03bl (THIPOJIN3, KaUeCTBEHHAs peaKLus
c Ho/l0M Ha KpaxMajl U €€ INPUMEHEHHue JUisl OOHapyXEeHHUsl Kpaxmalla B MPOJIyKTaX MUTAHUS).
[IpumeHenue u Ouosoruueckass pojib yriieBonoB. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOTO BOJIOKHA. Ayemunyennionosa Knaccugurayus 6010KkoH.

Wnentudukanysi OpraHMYeCKHX COCAMHEHUH. [eHemuueckas c6:3b MeHcOy KIACCAMU
op2aHudeckux coeoureHui. TUIbl XUMUYECKUX peakluii B OPraHUYECKON XUMUH.

A3oTcoaep:kalye Oprannyeckue coeJHHeHMs.

AmuHOKUCHOTHI U Oenku. CocTaB W HOMEHKJIATypa. Amumsl. Amunoepynna. AHUIuH.
Ionyuenue u xumuueckue ceolicmea aHuiuHa. AMUHOKHUCIOTHI KaKk aM(pOTepHbIe OPTaHUYECKUE
coeguHenus. Mzomepus u nHomenknamypa. bunonapuoii uon. Ilentuanas cBsa3b. buonornueckoe
3Ha4eHHEe 0-aMUHOKHUCIOT. OOnacTH NpUMEHEHUs aMHUHOKUCIOT. Xumuueckue ceoticmed
amunoxuciom. Ilenmuovl. Ilonunenmuowvl. [nuyun. benku kak NPUPOAHBIE OHOMOIUMEPHI.
CoctaB u cTpoeHue OenakoB. XUMHUYECKHE CBONCTBA O€JKOB: THJIPOJIM3, JEHATyparusl.
Oobnapy>xeHue OelIKOB MPH MMOMOIIM KaueCTBEHHBIX (LIBETHBIX) peakuuid. [IpeBpaiienns 6enkoB
MUY B opranusme. buonorndeckne pyHKIuu OENKoB.

Azomcooepocawue eemepoyuxnuveckue coeounenus. Ilupuoun. I[luppon. [lupumuoun.
Ilypun. A3omucmsie ocno8aHus.
Hyxkneunoswvie kucnomol. Hykneomuowl. Komniemenmapmvie azomucmsie 0CHOBAHUS.
Xumus u 300pogve yenosexka. Papmarorocuieckas Xumus.

Xumusa nonumepos

Ilonumepwi. Cmenensv nonumepusayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepbol. Cmepeopezynapuvle noaumepbol. Honusmunen. Ilonunponunen.
Ionumempagmopsmunen. Tepmopeakmugnvie nonumepovl. Denonogopmanvoecuonvie
cmonwl. Ilnacmmaccol. @enonnacmol. Amunonnacmeul. Ilenonnacmot. Ilpupoousiit kayuyk.
Pezuna. 6onum. Cunmemuueckue kayuyku. Cunmemuueckue eonokna. Kanpoun. Jlagcan.

JdemoHcTpaumu.
e (OOpa3s1pl OPraHUYECKUX BEIIECTB U MaTepuaaoB. Moaenn MOJEKYJI OPraHUuYECKUX
BELIECTB
e OrTHoIIEHHE AJIKAaHOB K KMCJIOTaM, IIeJI0YaM, pacTBOPY MEpMaHTaHaTa Kajaus U OpOMHOM

BOJE.
e Mogenu MoOJEeKyl TOMOJIOTOB U u3oMmepoB. llodmydeHue aneruneHa KapOWIHBIM
ciocoboM. BzanmoneiicTBue arneTusieHa ¢ pacTBOPOM NEpMaHTaHaTa Kajius U OpOMHOMN
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BojloM. ['openue anerwieHa. Pa3nokeHue kaydyka MpU HarpeBaHUM W HCIBITAHHE
NPOAYKTOB  pa3jokKeHUs. 3HAKOMCTBO C o0Opa3lamMu KaydykoB. beH3onm — kak
pactBopuTtenb. ['openune 6enszona. OTHomeHne O6eH307a K OpOMHON BOAE M PAacTBOPY
nepmanrasara kanus. OKuciaeHue Tojryona

e PacrtBopeHHMe B aleTOHE pa3IMUYHBIX OpraHudeckux BemiecTB. OOpaslbl MOWOMIUX U
YHUCTAIIUX CPEJICTB.

e  OOpa3isl 1acTMace,

JlaGopaTopHble ONBITHI.
H3roroBieHne MoieIe MOJIEKYIT YIII€BOLOPOIOB

O3HakoMJIeHHE ¢ 00pa3liaMu MPOIyKTOB HedTenepepaboTKu

Oxucnenue sta"Hona okcugom meau (I).

PacTBopeHnue rinunepruHa B BoJie U peakuus ero ¢ ruapokcuaom meau (I1).

XuMHUYECKHE CBOKCTBA peHOIIa

Oxkwuciienre MeTanans (3TaHalisl) OKCUJIOM cepedpa.

Oxucnenue MetaHais (3tanais) rugpoxkcuiom meau (1)

PacTBOpUMOCTH JKHUPOB, JOKA3aTEIbCTBO MX HEMPEIEIBHOIO XapakTepa, OMbUICHHE

KHPOB.

9. CpaBHeHHE CBOICTB MbLIA U CHHTETUYECKMX MOIOIIUX CPEICTB

10. CgoiicTBa TIIOKO3BI KaK aJIbJICTHIOCTUPTA.

11. BsaumopeiicTBue caxapo3bl ¢ THIPOKCHIOM KallbIHUS.

12. TlpuroToBieHHne KpaxMaIbHOTO KJIeWCTepa W B3aUMOJICHCTBUE C HOIOM.

13. T'uaponuz kpaxmana. O3HakOMJIEHHE ¢ O0pa3laM MPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

14. 1iBeTHbIC peakiuu Ha OeIKu

LN~ E

IIpakTyeckune padoTsl
1. «Ilony4eHue 3TUIEHA U U3yYEHHUE €T0 CBOWCTBY.
2. «[TomyueHne yKCyCHON KUCIIOTHI M H3y4YE€HHUE €€ CBOHCTBY.
3. «PemeHne sKcriepuMEHTAIBHBIX 3a/1a4 Ha PACMO3HABAHNUE OPTaHUYECKUX BEILIECTBY.
4. «Pacnio3HaBaHKE IJIACTMACC U BOJIOKOHY.

Conep:xanue yueoHoro npeamera 11 kaace (34daca; 1yac B Heneno)

Teopernyeckue 0CHOBbI XMMUU

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHUS aToMa. JIEKTPOHHas
KoHurypauus aroma. OchosHoe u 6030ydcoeHnvle cocmosHus amomos. Kiaccupukanus
XMUMHUYECKHX 3JeMEHTOB (S-, P-, d-amemeHThl). OCOOCHHOCTH CTPOCHHS JHEPreTHUYCCKHX
ypoBHeir aTtomoB d-anmemeHTOB. [lepumonumueckas cucTeMa XHMHUYECKUX snemeHToB JI.U.
MenneneeBa. ®@usnueckuii cmbicn [lepuonmueckoro 3akona .M. MenaeneeBa. [lpuunnsl u
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB AJIEMEHTOB U HUX COEIMHEHUH IO NEPUOAAM M TpYIIIaM.
DJIEKTpOHHAA TMPHUPOJA XUMHUYECKOM CBSI3H. IJEKTPOOTPUUATEIBHOCTh. BHABI XUMHUYECKOMN
CBsI3U (KOBAJICGHTHAas, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) M MEXaHU3Mbl €€ 00pa30BaHMUS.
Kpucmannuueckue u amopgnvle eewecmea. Tunvl Kpucmaiiuyeckux peuiemox (amomHasi,
MONEKYNAPHASA, UOHHAA, MEMALIU4ecKds). 3a8ucumMocms Qu3UUecKux c8OUCME Geuecmsd om
muna Kpucmaniuyeckou pewemxu. [IpuunHbl MHOrooOpa3us BEIIECTB.
XuMuueckue peakuuud. ['OMOreHHblE U TreTeporeHHble peakuuu. CKOpOCTb peakuuH, e€e
3aBUCHUMOCTh OT PAa3JIMYHBIX (DaKTOPOB: MPUPOIBl PEArupyrolUX BEUIECTB, KOHIEHTPAIUH
pearvpyomux BeLIECTB, TEMIEpaTyphbl, IUIOMIAAUM PpEAaKUHOHHONW IOBEPXHOCTH, HaJIWYMs
Karanusaropa. Poib katanu3aTopoB B IpUpOJe U MPOMBIIUIEHHOM POU3BoJICcTBE. OOpaTUMOCTD
peaknuii. XMMHUYECKOE PAaBHOBECHE W €ro CMEIIEHHWE TOoJ JCHCTBUEM pa3IuYHBIX (haKTOPOB
(KOHILIEHTpalKsl PearcHTOB WM MPOAYKTOB pEaKlM{, JaBJICHHE, TEMIEpaTypa) Ul CO3JaHus
ONTUMAJIBHBIX YCIIOBHM MPOTEKaHUSI XUMUYECKUX MTPOLIECCOB. /Jucnepchuvie cucmemvl. [lonamue

11



o Konnouoax (3onu, eenu). Mcmunnvie pacmeopwl. Peakuuu B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBOpa Kak IOKaszaTellb KUCIOTHOCTH cpeabl. ['maponu3 coiieid. 3HaueHHE TUIPOJIM3a B
OuoJorM4Yeckux OOMEHHBIX mporeccax. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE pEAKIUU B
MpUpPO/IE, MPOU3BOJACTBEHHBIX  TMpolleccaX M JKU3HEACATEIbHOCTH OpraHU3MOB.
Heopranuueckasi xummusi

Mertamnbl. CriocoObl monydeHus: MetajuioB. Jlerkue u Tsokénble MeTayuibl. JlerkoruiaBkue u
TyroriaBkue mMetamuibl. Metamnmdeckue sineMeHTsl A-u b-rpynn. Menp. [{unk. Tutan. Xpowm.
XKenezo. Huxenp. I[Tnaruna. CrumaBel. Jlerupyromue no6aBku. UEpubie meraiuibl. L[BeTHBIE
Metauibl. YyryH. Crans. JlernpoBannblie ctanu. OKCHUIbI U THAPOKCUIBI MeTauioB. Hemeraisl.
[Ipocteie BemecTBa — Hemertawibl. Yriepona. Kpemuwmii. Aszor. ®ocdop. Kucmopon. Cepa.
®top. Xnop. Kucnotueie okcuapl. Kucnopoaconepxkanme kuciaotbl. CepHast kucioTa. A30THast
KucioTa. BogopoaHblie coefuHEHNS] HEMETAIOB.

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJVIOB IJIaBHBIX U
MOOOYHBIX MOATrPYIIT (ME/b, )KeJIe30) ¥ HEMETAIOB: BOAOPO/Ia, KACIOPO/Ia, TaJIOTEHOB, CEPHI,
a3zoTa, ocdopa, yrieponaa, kpemHus. Kopposus MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aLUTHI
METAJIJIOB OT KOPPO3UU. IDNeKmponu3 pacmeopos u pacniagos. llpumenenue snexkmponusza 6
NPOMBIULTIEHHOCTU.

XuMHus U )KU3Hb

Hayunbeie metonpl mo3Hanusi B XuMuu. McTounmku xumudeckor wHpopmanmu. [Towmck
uH(pOpMallUK MO Ha3BaHUSAM, WIACHTH(HUKATOpPAM, CTPYKTYypHBIM (dopMylnaMm. MopaenupoBaHue
XUMHUYECKUX IPOLECCOB M SBICHUM, XuMuueckuti auaiu3 u cuHme3 KaK METOJAbl HAyYHOTO
MO3HAHMUS.

Xumus u 310poBbe. JlekapcTBa, epMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPATHLHBIC BOJIBI.
[IpoGnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpernapaToB. BpeaHble MPUBBIYKU U
(bakTopsl, paspylIaroIIue 3I0pOBbe (KypeHHe, YHNOTpeOJIeHHWE aNKOTOoJsl, HApKOMAaHUSs).
Panmonansnoe nuranue. ITuwesvie 0o6asxu. OcHo8bl nUUe8ol XUMUU.

Xumusi B TMOBCEIHEBHOM XU3HU. Mororiue u uuctsmue cpeactsa. Cpeocmea 60pvowl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmyl, uHcekmuyuovl. CpeAcTBa IWYHOW THUTUEHBI H
kocMmeTuku. [IpaBuiia 6e3onacHoi pabOThl ¢ €IKMMH, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMU,
cpeacTBaMu OBITOBOM XUMUHU.

XUMHS U CeIbCKOE XO35MCTBO. MUHEpalibHbIe U opraHuyeckue ymaoopenusi. Cpencrtsa
3allUThl PACTEHUI.

Xumuss u dHepretuka. IIpupoaHble HCTOYHMKH yriieBOAOponoB. Ilpupomssiii u
MOMYTHBIA HE(TSHON ra3pl, UX COCTaB M HcHoib3oBaHue. CoctaB HedTH U ee mepepaboTka.
Hedrenponykrsl. OkraHoBoe uwnciao OeH3uHa. OxpaHa OKpyKawolled cpeapl Ipu
HedTenepepaboTke U TPAHCHOPTHUPOBKE HEPTENPOMYKTOB. AIbTEPHATUBHBIE HCTOUYHUKU
SHEPTUH.

Xumus B crpoutenbctBe. llement. beron. I[logbop onTUManbHBIX CTPOUTEIBHBIX
MaTepHuaoB B MPAKTUIECKOHN ACATEIHPHOCTH YEIOBEKA.

XUMHS U 3KOJOTHSI. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOILEel Cpebl U €ro MOCIeACTBUS.
Oxpana ruapocdepsbl, MouBbl, aTMOCPEPbI, PIOpbl U (hayHbI OT XMMHUUYECKOTO 3arpsS3HEHHUS.

JdemoHcTpaumu.

e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX M METAUTMYECKUX KPUCTALTHIECKUX
pEUIETOK.
Monenu MosieKys1 U30MEPOB U TOMOJIOTOB
Paznuunble TUIIBI XUMUYECKUX PEAKIUHN, BUEOOIBITHI 10 OPraHUYECKON XUMHUH.
OO0pa3ipl METaIOB ¥ UX COSAMHEHUIA, CTIJIaBOB.
B3anmoneiicTBre METANIOB € KUCIOPOAOM, KHUCIOTaMH, BOJIOH.
Jloka3zaTenbcTBO aM(POTEPHOCTH aIFOMUHHUS U €T0 THIPOKCHIA.
BzaumopeiictBue Menu M Keneza ¢ KUCIOPOJIOM; B3aUMOJCHCTBUE MENU M Keje3a ¢
KHCJIOTaMU (CepHasi, COJIsTHas).
e [lonyuenue ruapokcuaos menu (I11) u xpoma (1), oxcuma memu.
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B3aumopeiicTBie OKCH0B U THAPOKCHIOB METAIIIIOB C KUCIOTaMH.
Jloka3zatenbeTBO amdorepHocTH coequHeruit xpoma(LLl)

O06pa3ibl HeMeTalIoB.

Monenu KpucTalIn4ecKuX peiméTok anmasa u rpadura.

HOHY‘ICHI/IC aMMHaKa MW XJIOpoBOAOpOAa, paCTBOPCHHME HX B BOJAC, A0Ka3aTCIILCTBO

KHCJIIOTHO-OCHOBHBIX CBOMCTB 3THX BC€IICCTB.

Coxuranue yrist U cepbl B KHUCIOPOJIE, ONPENEICHUE XUMUYECKUX CBOMCTB IPOJYKTOB
cropanusd. BsaumoneicTBHE € MEOpI0 KOHLUEHTPUPOBAHHOM CEPHOM  KHUCIOTHI,

KOHIIEHTPUPOBAHHOMN U pa30aBICHHON a30THOI KUCIIOTHI.
OO6pa31sl cpeicTB OBITOBOM XUMUH, MHCTPYKIIUU 110 UX IIPUMEHEHUIO.

JlabopaTopHble ONBITHI.

1. Wsyuenwue BIUSHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKHUX PEAKIIHii
2. OmpepeneHue peakluy Cpebl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponwm3s comeii.
IMpakTuyeckue padoThl
1. IlpuroroBiieHue pacTBOPOB C 3aJaHHOW MOJIIPHON KOHIIEHTpALUE».
2. Pemienue 3kcriepuMEHTANBHBIX 33124 10 TeMe «MeTabhy
3. PemieHne 3KCIEpUMEHTANBHBIX 33134 1o TeMe «HemeTammbny
Temarndeckoe MIaHuPOBaHKE
KonunuecTBo yacos
Ne i/ Pazienbl, TeMbI ABTOpCKas Pa6ouas
nporpamma nporpamma
10 kamace
Teopusi XUMHYECKOTO CTPOEHHUS  OPraHMYECKUX
1. coenuHeHui. [Ipupoga XuMUYECKUX CBSI3EH 3 4
2. | YrneBomopomabl 9 10
3. Kucnopoacoaep:xaiirie opraHn4ecKue COeIMHEHUS 11 11
4. | A3zoTcomepKaiiue OpraHuYeCcKre COeTMHEHUS 5)
5. | Xumus moimmmepos 6 5
Hroro B 10 kmacce: 34 35
11 knace
[ToBTopenue kypca xumun 10 knacca 1 1
TeopeTnyeckne 0CHOBbI XUMHUH 19 19
Heopranuveckasi xumust 11 11
Hroro B 11 xnacce: 34 34

IMoypounoe nuianupoBanue Kypca xumuu 10 knace
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Kontpo
hii

2 (nmaruo
Ne % - . E = c
ypoka Ha3Banue pazaena, TeMbl 2 _ S K % B THYEecKa
n/m g 2 S g & =2 SIKP
22| gi| £ | TE |
§ 5 & 28 KOHTPOJ
2 4 o 583 g pHas
-5 = pabora
7 (KP)
1. Teopusi XMuMHYECKOT0 CTPOEHUS 4
opranuyeckux coenuHenuii. [lpupona
XHUMHYECKHX CBSI3CH.
1 | Ilpeamer oprannveckoit xumuu. Teopus
XUMHUYECKOTO CTPOSHUS OpPraHMYECKHX
BEIIECTB.
2 | OcHOBHbBIC MTOJIOKCHHUS TeopuH
XUMHYECKOTO CTPOEHUS OpPraHHMYeCKHX
coenunennit A.M. byrieposa.
3 | CocTosiHHE  DJJICKTPOHOB B aToOMe.
ONEKTpOHHAs  TPHUPOJa  XUMHUYCCKUX
CBsI3€H B OPraHNMYECKUX COCIMHEHHIX
4 Knaccudukammst COEIUHEHUH]
OpraHUYECKUX.
1. YrieBoaopoasbl 10
S5 | DIEKTpOHHOE U IPOCTPAHCTBEHHOE
CTpoeHHe ajaKaHoB. ['oMonoru u n3o0mMepol
AJIKaHOB.
6 MeraH — npoCTEeNINI IPEICTaBUTEID
AJIKaHOB.
7 | HenpenenbHble yrieBOJOPOIbI. AJIKEHBI:
CTPOCHHE  MOJICKYJ, TOMOJOTHS M
HU30MEPHS.
8 | Ilpaktmueckas padora 1 «llomyueHue Nel
STUJICHA U OMBITHI C HUMY.
9 | AKkaJHCHBI.
10 | AueTwieH U ero TOMOJIOTH.
11 benzon u ero romonoru. CBOWCTBA
OeH30J1a ¥ €r0 TOMOJIOTOB.
12 Tonyon. H3zomepus 3amecmumerceii.
13 [IpupoaHbIe MCTOYHUKH YTIEBOJAOPOJIOB.
[lepepabotka HedTH.
14 | KonuTpoabHass paGora 1 mno Temam KPNel
«Teopus XUMHUYECKOTO CTPOCHHS]
OpTaHUYECKHUX COCTMHEHUI,
«YTJIeBOJOPOIBI.
Kuciopoacoaepxamme opranudeckue 11
COeTHHEHHS
15 | OgHoaToMHBIE  TpeAeNbHBIE  CIUPTHI/

[Tonydyenne, XWMHYECKHE CBOWCTBA W
MNPUMCHCHUC OOAHOATOMHBIX MPCACIBbHBIX

CIIUPTOB.
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16 | MHoroaToMHbIE CITUPTHI. 1
17 DeHOJIBI U ApOMATUYECKUE CITUPTHI. 1
18 | KapGonwuibHbie COEIUHEHUS — 1
anpaeruapl M KetoHol. CBoOWCTBA W
MPUMEHEHHUE alIbJIETH]IOB
19 | KapboHoBble  KHUCIOTHI. XUMHYECKHE 1
CBOWCTBA M MPUMEHEHHE OJTHOOCHOBHBIX
pe/lebHBIX KAPOOHOBBIX KHCIIOT.
20 | IIpaktuueckas paborta 2 «llondyueHue u 1 No2
CBOICTBa KAPOOHOBBIX KHUCIOTY.
21 CnoxHbIe (HUpPHI. 1
22 | Kupsl. Moromue cpeacraa. 1
23 VYraeBopsl. ['moko3a. Onurocaxapusl. 1
Caxapo3a.
24 | Ilonmucaxapuasl. Kpaxmain. Lemmtomno3sa. 1
25 | [Ipaktuueckas pabora 3 «Pemienue 1 Ne3
9KCIIEPUMEHTANIBHBIX 33124 Ha TIOTy4YeHUe
¥ pacrio3HaBaHUE OPraHUIECKUX
BEIIECTBY.
A30TcoaepKalme OpranuyecKkne
coeJUHEeHHUs
26 | AMUHBIL. 1
27 | AMuHOKHUCIOTHL. bemku. 1
28 | A3zoTcozepikalie — TeTepOLMKINYECKUE 1
coeauHeHus. HyKIIenHOBBIE KHCIOTHI.
29 XuMHS ¥ 310pOBbE YEIIOBEKA. 1
30 | KonrpoabHast pa6ora 2 1o TeMaM 1 KP Ne2
«Kucnopoacoaepxaiiye  OpraHMYECKUe
COCIIMHEHUS, «A30TCOAEPIKAIIHE
OpPraHUYECKUEe COCTUHEHUS.
XuMmus 1noJIMMepoB
31 |CHHTETHYECKHE MMOJTUMEPHI. 1
KoH1eHCaloHHbIE TTOIUMEPBI.
[leHOIaCTHI.
32  [[Ipaktuyeckas pabora 4 «PacnozHaBaHue 1 Neq
MTACTMACC M BOJIOKOH).
33  |Opranudeckasi XMMHUs, YEIIOBEK U MPUPOJIA. 1
34  [HUToroBelii ypok mo Kypcy xumun 10 1
KJacca.
35 [[IpomexxyTodHas aTTeCTaIusl. 1 JIKP

IToypouHnoe niianupoBanue Kypca xumum 11 kiaace
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KouTpo
b

No °§; - (,Z[I/I?.:FHO
ypoka HasBanue pasgena, TeMbl é § % E E THYECKA
n/m g g g g £ §- < SIKP

=8| 28| ¢ | Z¢| o
g 5 15 S 3 KOHTPOJT
2 M <) é 8 bHAs
'5 = pabora
Z (KP)
1 [ToBTOopenue kypca xumuu 10 kacca 1
1. Teoperuyeckne 0OCHOBbI XUMHH 19
2 Xumuueckui aneMeHnT. Hyknuasl. 1
N3oTonbl. 3aKOHBI COXpaHEHUS MacChl U
SHEPTUU B XUMUH.
3 | [lepuonuyeckuii 3akoH. Pacnipenencuue 1
AJICKTPOHOB B aTOMaX 3JICMCHTOB MaJIBIX U
OOJIBIIINX TIEPUOJIOB.
4 | IlomoxxeHrEe B TIEPUOJIMUYECKON CUCTEME 1
BOJIOPOJIa, TAHTAHOUOB, AKTUHOHUIOB U
HCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.
5 | BaneHTHOCTh M BaJleHTHbIE BO3MOXHOCTHU 1
aTOMOB
6 OCHOBHBIE BUJIbI XUMUUYECKOU CBSI3HU. 1
HonHast 1 KOBaJCHTHASI CBS3b.
Mertammdeckas cBsi3b. BomopomHas
CBSI3b.
7 | IIlpocTpaHCTBEHHOE CTPOEHHE MOJIEKYI. 1
8 | Crpoenue kpucramioB. Kpucrammdeckue 1
pemérku. [IpuanHb MHOTOOOpa3Us
BEIIECTB.
9 |Knaccuduranust XHMUIECKAX PEaKITHA. 1
10 |Ckopoctb xuMHuueckux peakuuid. Karamus. 1
11 [XuMunueckoe paBHOBECHE U YCIOBHUS €r0 1
CMELIECHHUS.
12 |/lucnepcHbIE CHCTEMEI. 1
13 |CnocoObl BbIpaXeHUS! KOHIIEHTPAIUU 1
[PacTBOpPOB.
14 |llpakxmuueckas paboma 1 1 Nel
«[IpuroroBiieHne pacTBOPOB C 33JaHHOM
MOJISIPHOM KOHIIEHTpaLAEei».
15 [DuekrporuTHYecKas TUCCOIHAIINS. 1
Bonopoanslil nokasarens. Peakuun
MOHHOTO OOMEHa.
16 |[['maponu3 opraHUYECKUX U 1
HEOPTraHMYECKUX COSAMHECHUN.
17 [XuMuyeckue HCTOYHHUKH TOKa. Psin 1
CTaHJIAPTHBIX JICKTPOIHBIX TOTCHIIHAJIOB.
18 [Koppo3sus mMeTaysios u eé 1
[peynpexaeHue.
19 |Daextponus. 1
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20

KontpoJsbHas padora 1 mo teme
«TeopeTndeckre OCHOBBI XUMHH

KPNe2

Heopranuueckasi Xumus

11

21

OO01mas xapakTeprCcTUKa U CIIOCOOBI
IIOJIYUYCHUA MCTAJIJIOB.

22

0030p METAJUTMUECKUX dTIEMEHTOB A- 1 b-
rpyIIIL.

23

Menb. LHunk. Turan. Xpom. XKeneso,
HUKEIb, IJIaTHHA.

24

CrtaBel METAJLIOB.

25

OKCHIBI U TUAPOKCHUIBI METAILIOB.

[EEN

26

[ Ipakmuueckas paboma 2 «Pemenue
PKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
«MeTaibly.

ITPNe2

27

0630p HemeTauioB. CBoOiCTBa U
[MPUMEHEHNUE BAKHEUIIINX HEMETAILIOB.

28

OO01mas XxapakTepruCcTHKa OKCHJIOB
HEMETAJUIOB U KUCJIOPOICOAEPKALIUX
K1CJIOT. OKUCITUTEIbHBIE CBOMCTBA CEPHOM
1 A30THOM KUCHOT. BojiopoHbIe
COCAMHEHHS] HEMETAJJIOB.

29

['eHeTHUYECKas CBS3b HCOPTraHUYCCKUX U
OpPraHNn4C€CKUX BCIICCTB.

30

[ Ipakmuueckas paboma 3 «Pemenue
DKCIIEPUMEHTAIBHBIX  3a/1a4 110 TEME
«Hemeraiby.

TTPNe3

31

KonTpoabHas padora 2 o Teme
«Heopranndeckas Xumus».

KPNe2

XHUMHA U JKU3Hb

32

XHWMHS B IPOMBIIUICHHOCTH. [ [pyHIIUMIIBL
XUMUYECKOTO ITPOU3BOACTBA. XUMHUKO-
TEXHOJIOTMYECKUE TPUHIUIIBI
[IPOMBILLTICHHOT'O I1OJYy4Y€HUs METaJLIOB.
[Ipon3BOJACTBO YyTr'yHa U CTAJIH.

33

Xumus B ObITY. XUMHUECKast
[TPOMBIIIJICHHOCTD M OKPYXKAroIas cpena.

34

HpOMC)KYTOLIHaH aTTeCTalnus.
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1. Ilepeuenbr YMK:
OcHoBHas1 JiuTEpaTypa:

e Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazoseiii ypoenb. 10 knacc. - M.: Ilpocsemienue,
2020;

e Pymutuc I'.E., ®enpaman @.I'. Xumus. bazossiii yposenb. 11 kmacc. - M.: Ilpocseuienue,
2020.

JonosHuTEILHAS JTUTEPaTypa:

e Paboune mporpammbl. Xumus. Paboume mporpammel. [Ipeamernas nmnaus ydeOHukoB I'. E.
Pymsutuca, @®. I'. ®denpamana. 10—11 xmaccel: ydyeOHOe mocoOWe JId  yduTeeH
o0mieo0pa3oBaTenbHBIX Opranmu3anuii: 6a3oBeiii yposenb / M. H. AdanaceeBa. —2-¢ uzm. —
M.: IlpocBemenue, 2018. — 48 c.

e A.M. Cumonosa. Jluaraoctuaeckue TecTsl o xumun it 10-11 xmaccos.2017;

e H.H. I'apa. Xumusa. Meroauueckoe mocobue ans yuurens Ypoku B 10 kiacce: mocodue st
yuuTenei odieo0pasoBaTenbHbIX yupexkaeHuil. — Mocksa «lIpocsemienne», 2015;

o Kaszanmes F0.H. Xumus. 10 xnace. «kKorcTpykTop» Tekymero kKoHTposs.2017;

e Ky3nenosa H.E. Jleskun A.H. 3amaunuk mo xumuu: YdyeOHoe mocobue mis ydammxes 10
KJ1acca 001meo0pa3oBaTeNIbHBIX yupexaeHuid. — M.: Bearana-I'pad, 2017. -144c.

o Panenkmii A.M. Xumus. 10—11 knaccer. Junakrudeckuii Matepuan.2017;
e Tapa H.H., I'abpycesa H.U. Xumus. 10—11 kmaccsl. 3agaqauk ¢ «moMomHukom».2017;
o Xwumwus. 10 -11 kmacc. BuaeogemoncTpanuy.

2. Kpurepuu U HOPMbI OLICHMBAHMS 3HAHU U YMeHUI 00y4aloUIMXCcsl, OLEHKA NPAKTHYECKUX
yMeHHu#

1. Ouenka ycTHOTO OTBETA.

OtMeTKa «5»

- OTBET NOJIHBIM U MPAaBWIbHBIA HA OCHOBAHUH U3YyUYEHHBIX TEOPHIl;

- MaTepual U3JI0KEH B ONPEAECICHHON JOTHYECKON OCIEI0BAaTEIbHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEIIHLHBIMN.

OtMeTKa «4»

- OTBET MOJIHBIM U MPABWIbHBIA HA CHOBAHUHU U3YYEHHBIX TEOPUIA;

- MaTrepual U3JI0KEH B ONPEEICHHON JOTUYECKON MOCIeA0BaTeIbHOCTH, IPU ATOM JOIYIIEHBI ABE-
TP HECYIIIECTBEHHBIC OIIMOKH, HCTIPABJICHHBIC TIO TPEOOBAHUIO YUHUTEIIA.

O1MmeTKa «3»
- OTBET MOJIHBIH, HO MIPH STOM JOMYIIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOJIHBIN, HECBSA3HBIN.

OTMeTKa «2»:

- TIpH OTBEeTE€ OOHAPYKEHO HEMOHMMAHWE YYallMMCs OCHOBHOTO COJEpXKaHUsS yd4eOHOro marepuaia
WJIU JIOTYIICHBI CYIIIECTBEHHBIE OMMOKH, KOTOPBIC YJAIIHICS HE MOKET UCIPABUTH MPH HABOISIINX
BOIIPOCAX YYHUTENsI, OTCYTCTBHE OTBETA.

2. OueHka OHKCIEpUMEHTaIbHBIX yMeHuH. OIlleHKa CTaBUTCS Ha OCHOBaHMM HAOMIOACHUS 3a
yUYalIMMHICS U MIMCbMEHHOTO OTYeTa 3a padoTy.

OT™MeTKa «5»:

18



- paboTa BBHINOJIHEHA ITOJIHOCTHIO U MPABHIIBHO, ClIEIaHbl IPABUJIbHbBIC HAOIIOACHUS U BBIBOIBI;

- OKCHEPUMEHT OCYIIECTBJICH IO IJIAHYy C YY4ETOM TEeXHUKU OE€30MaCHOCTH U MPaBUI pabOTHI C
BELIECTBAMU U 000PYAOBAHUEM;

- TpOSBJICHbl OPraHU3ALMOHHO - TPYJAOBbIE YMEHHUs, MMOIIEPKUBAIOTCSA YMCTOTa pabodero Mecra u
MOPAJIOK (Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCSl PEAKTHUBBI).

OtMmeTKa «4»:

- paboTa BBINMOJHEHA TMPaBUJILHO, CHEJIaHbl MPAaBWIbHBIC HAOIIOJEHUS U BBIBOJBI, HO TPH ITOM
OKCIIEPUMEHT MPOBEIEH HE TIOJTHOCTHIO WM JIOMYIICHBI HECYIICCTBCHHBIE ONIMOKU B pabore ¢
BEILIECTBAMH M 00OPY/IOBAaHUEM.

OtMmeTKa «3»:

- paboTa BBHINIOJIHEHA MPABWJIBHO HE MEHEE YeM HAIOJOBHUHY WIIH JIONYIIeHA CYIeCTBEHHAs OmnOKa B
X0JIe JKCIIEpPUMEHTa B OOBSICHEHUH, B OGOpMICHHH PAOOThI, B COONIOJACHUU TMPaBHJI TEXHUKH
0e30MmacHOCTH Ha paboTe ¢ BElIeCTBAMU U O00OPYIOBAaHHMEM, KOTOpas MCIPABISETCS MO TPEOOBAHUIO
YUHUTEIIS.

OtMmetka «2»:

- jmonymieHbl 1aBe (M 0oJiee) CyIIeCTBEHHBIC OMIMOKM B XOJE: IKCIEPUMEHTa, B OOBSCHEHUH, B
odopmiieHnn paboThI, B COOIOCHUH MPABUJ TEXHUKH 0€3 OMAacHOCTH MpH padoTe ¢ BEMICCTBAMH H
000py/nOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH J1aXe 10 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBINIOJIHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.

3. Ormenka yMeHU# pemath pacueTHbIC 3a/1a4H.
OTMeTKa «5»:
- B JIOTMYECKOM PACCYXICHHUH U PEIICHUH HET OIIUOO0K, 3a/1a4a pelleHa palioHalIbHBIM CIIOCOO0M;

OrMmeTka «4y:
- B JIOTHUECKOM pACCYXKICHHH W pELICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3ajauda pelieHa
HEepalMOHAIBHBIM CIIOCOOOM, WUJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OTMeTKa «3»:
- B JIOTHUECKOM DPACCYKJIECHUU HET CYIIECTBEHHBIX OIMUOOK, HO JOMYIEHAa CYIIECTBEHHAs! OINOKa B
MaTeMaTUYeCKUX pacyeTax.

OTMeTKa «2»:
- IMEETCSI CYIIECTBEHHBIE OMUOKH B JIOTHUYECKOM PACCY>KJIEHUU U B PEIICHHH.
- OTCYTCTBHME OTBETA Ha 3a/IaHHE.

4. OrueHKa MMCbMEHHBIX KOHTPOIBHBIX PadoT.
OTMeTKa «5»:
- OTBET HOJ'IHI)II\/’I %1 HpaBI/IJ'IBHI)II\/’I, BO3MO>XXHa HeCyHIGCTBeHHaH OIHI/I6Ka.

O1rMeTKa «4»:
- OTBET HETIOJHBIN WJIM IOMYIIEHO He 00siee MBYX HECYIECTBEHHBIX OIMINOOK.

Ot1MeTKa «3»:
- paboTa BBIMOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIEHA OJIHA CYIIECTBEH Hasl OIIMOKA W NPHU
9TOM I[Be-TpI/I HeCYH_[eCTBeHHBIC.

OTMeTKa «2»:
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- pa60Ta BBIITOJIHCHA MCHBIIC YCM HAIIOJIOBUHY WJIX COACPIKUT HECKOJIBKO CYHICCTBCHHBIX OH_II/IGOK.
- paboTa He BBHITIOJIHEHA.

[Ipyu oleHKE BBINMOJIHEHUS! MUCHMEHHOH KOHTPOJILHOH pabOThl HEOOXOMUMO YYUTHIBATH TPEOOBAHMUS
ennHoro opgorpaduyeckoro pexuma.

5. OneHka TeCTOBBIX PadoT.

TecTbl, cocTosiIMEe U3 TSATH BOIPOCOB MOKHO HCIOJIB30BATh IMOCIE M3YUYEHHUsS KaXIOro maTrepuasa
(ypoka). Tect u3 10—15 BompocoB HCHONMB3YyeTCs I NMEepHOaUYecKoro KoHTpois. Tect u3 20—30
BOIIPOCOB HEOOXOAUMO HCIIOIb30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu onieHMBaHUM UCIIOJIB3YETCS CIEAYIOIAs IIKala: AJis TecTa U3 MSATH BOIIPOCOB

* HET OIMOOK — OLIEHKA «5»;

* OJTHA OIIMOKA — OLIEHKA «4»;

* IB€ OIIMOKHN — OIIeHKA «3»;

* TP OIIMOKHU — OLIEHKA «2).

Jist Tecta u3 30 BOpocos.:

* 25—30 npaBUIIbHBIX OTBETOB — OLICHKA «5;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4;

* 13—18 npaBWIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIe 12 MPaBUIIBHBIX OTBETOB — OILICHKA «2).

6. Onenka pedepara/noknana. Pedepar omeHuBaeTcs 1o CICAYIOMIMM KPUTECPHSIM:

* coOmoIeHue TpeObOBaHUH K ero 0(hOPMIICHUIO;

* HEOOXOJMMOCTh M JOCTATOYHOCTH JJIsl PACKPBITHS TEMbI NMPHUBEIACHHON B TeKCTe pedepara
nH(popMaLnu;

* yMEHHE 00y4aroIIerocss CB000HO U3J1araTh OCHOBHBIC HJICH, OTPaKEHHbIC B pedepare;

* CIoCOOHOCTh OOYYAIOIIErocs MOHATH CYTh 33JaBaeMbIX WICHAMH aTTECTAMOHHON KOMHCCHUHU
BOIPOCOB ¥ C(HOPMYITUPOBATH TOUHBIC OTBETHI HA HHX.
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