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IHosicHuTeIbHAA 3aIHCKA
Pabouas mporpamMma 1O XMMHUHU COCTaBJI€Ha B COOTBETCTBHM C INPUKAa30M MHHHUCTEpPCTBa
oOpazoBanuss u Hayku P® Ne 1897 ot 17.12.2010 r. «O06 yrBepxaeHuu ¢enepaabHOro
roCyJapCTBEHHOIO  00pa3oBaTelIbHOIO  CTaHAapTa  OOILNEro  CpeiHero  oOpa3oBaHUA».
@DenepanbHOTO TOCYIAPCTBEHHOTO CTaHAapTa O0IIEro CpeJHero 0Opa3oBaHus, B COOTBETCTBUH C
npukazoM MuHucrepcTBa oOpasoBanusi u Hayku Poccuiickoit ®enepanuu ot 31.12.2015 r. Ne
1577 «O BHeceHUH M3MEHEHUH B (eepaabHbIi rOCy1apCTBEHHBIN 00pa30BaTENbHbIA CTaHIApT
OCHOBHOI'O 00Iero oOpa3oBaHUs, YTBEPXKIEHHBIH NpukazoM MuHuctepcrBa oOpa3oBaHUS U
Hayku Poccuiickoit ®@enepauun ot 17 nexabps 2010 r. Ne 1897».c yu€rom  mpumepHOi
nporpaMMbl  00LIero oO0pa3oBaHMs MO XMMUU M OPUEHTHUPOBAHA HA HCIOJIb30BAHUE y4eOHO-
Metoaudeckoro kommiekra (aBrop Epemun B.B. ) Ilpeanaraemass mporpamma 1no XHWMHUU
pacKphIBaeT cojaep)kaHue oOydeHus XuMmMuM ydamuxcd 11 kimacca o6meoOpazoBaTenbHBIX
OpraHu3aiyii Ha Mpo(pUILHOM YpPOBHE.
[Iporpamma paccuuTana Ha u3ydeHue S yac B Heaento, 170 yacoB B roJ.
O01mas xapakTepucTuKa yueOHOro npeamera
OcobeHHOCTH coJiepKaHHs 00y4eHUs] XUMUH B CPEAHEN LIKOJIe 00YCIIOBIEHBI ClIeU(pUKON
XUMHUHM KaK HayKH M IOCTaBJIEHHBIMH 3agadyaMu. OCHOBHBIMHM MpoOJieMaMH XHMHUU SIBIISIOTCS
M3YYEHHUE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCHMOCTH HMX CBOICTB OT CTPOEHUS, MOJIy4YCHHE
BEUIECTB C 33JaHHBIMU CBOMCTBAMM, UCCIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX pEakUudl U
nyTeil ympaBJieHUs UMM B IENAX IMOJy4eHHs] HEOOXOAMMBIX YEIOBEKY BEIIECTB, MaTEpPHAJIOB,
sHepruu. B pabodeil mporpamMme Nmo XMMHUHM HalUIM OTPaXEHUE OCHOBHBIE COJEp)KaTelIbHBIE
JIMHUH:
e «BemecTBo» - 3HaHMHE O COCTaBE U CTPOECHUU BEIIECTB, UX CBOWCTBAX U OMOJIOTUYECKOM
3HAYECHUH;
e «XHMHYECKasi peaKUUs» - 3HAHUE O [IPEBPALLEHUH OJHUX BEIIECTB B IPYIHE, YCIOBUIX
NPOTEKaHUS TAKUX IPEBPALCHUN U CII0CO0axX YIpaBICHUs PEaKLUsIMY;
o «lIpuMeHeHHe BeleCTB)» - 3HAHKUE U ONBIT 0€30M1acCHOr0 OOPALIEHUs C BEILIECTBAMH,
MaTepHajaMH U IpoIeccaMy, He0OXOIMMBIMU B OBITY U Ha MTPOU3BO/ICTBE;
e «SI3BIK XUMHM» - OIIEPUPOBAHUE CUCTEMON BAKHEHIINX XUMUYECKUX MTOHITHH, 3HAHNE
XUMHYECKON HOMEHKJIATYpPBhI, a TaK K€ BJIAJICHNE XUMUYECKON CUMBOJIUKON
(xumHuuecKuMH HopMysaMH U ypaBHEHUSIMH )

Ienu n3ydyeHuss XMMHH B CpPeIHEN LIKOJIE:

* (popMupoBanue y 00ydaronMxcsi yMEHUs BUAETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HQYMMOCTh XMMHMYECKOTO 3HAHUSA JUI1  KaXJIOro 4YeJOBEKa, HE3aBUCUMO OT  €ro
npodeccuoHaIbHOMN J1eTeTbHOCTH;

* popMupOBaHUE y 00yJarOIIMXCAd YMEHUM paznudarh (pakThl U OLIEHKH, CPaBHUBAThH OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSAMHU OLIEHOK U CBS3b KPUTEPUEB C OIPEIEICHHON CUCTEMOM
IIEHHOCTEH, GOPMYITHPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

* (hopMupoOBaHUE Y 00yUaAIOLIUXCS LEIOCTHOTO NPEACTABICHUS O MUPE U POJIM XUMHUH B CO3/JTaHUU
COBPEMEHHOM €CTeCTBEHHO HAay4YHOH KapTUHBI MHPA; YMEHHUS OOBACHATH OOBEKTHI U MPOLIECCHI
OKPY’KaIOILEeH IEUCTBUTEIIBHOCTU — IIPUPOJIHOM, COLUAIIBHOM, KYJIBTYPHOM,

TEXHUYECKOH CPEJIbl, — UCIOJIBb3Ys JUISl ITOTO XUMHUYECKHUE 3HAHNUS,

* npuoOpeTeHrne O00YyYaroIMMUCS ONbITa Pa3sHOOOPAa3HOM NEATENIbHOCTH, ONbITa MO3HAHUA U
CaMONO3HAHHS; KIIFOYEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIIBHOE 3HAYEHHUE IS PA3JIMYHBIX BUJIOB
JeSITeIbHOCTH (HaBBIKOB pelIeHUs po0seM, IPUHATHS pellieH i, TorucKa, aHanu3a U 00paboTKu
uH(pOpMallii, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUI, HABBIKOB COTPYIHHYECTBA,
HaBBIKOB 0€30I1aCHOTO 0OpaIlleHus ¢ BEIIeCTBAaMH B ITOBCETHEBHOM JKU3HU



I[InanupyeMble pe3yabTaThbl OCBOCHHS COEPKAHUA Kypca
B o6iactu mpeaMeTHBIX pe3yabTaToOB 00pa30BaTEIbHOE YUPEIKICHNE CPEAHETO OOIIEro
00pa30oBaHUs MPEJOCTABISAET YICHUKY BOZMOKHOCTh Ha CTYIICHH CPEIHEro (TIOJIHOT0) O0IIeTo
0o0pa3oBaHUs MPU U3YUYEHUU XUMUHU
BoinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHTCS:

packpuléams Ha TIpUMEpPax pojib XUMHUU B (DOPMUPOBAHUHM COBPEMEHHOW HAay4HOUH KapTHHBI
MHpa U B MPAKTUYECKOU ACSATEIHHOCTH YEJIOBEKA, B3aMMOCBSI3b MEXKAY XUMHUEH U JIpPYyrUMU
€CTECTBEHHBIMU HayKaMH;

ULIIOCMPUPO6ams Ha pUMeEpax CTAaHOBJICHUE U 3BOJIOLMIO0 OPTaHUYECKOW XUMHUH KaK HAyKU
Ha Pa3IMYHBIX UCTOPUYECKUX ITAax €€ pa3BUTHS,

YCMaHasIueams MPUINHHO-CIICJICTBEHHBIE CBA3UM MEXJY CTPOCHHEM aTOMOB XHUMHUYECKHX
3JIEMEHTOB U NEPUOIUYECKIM U3MEHEHHEM CBOMCTB XUMUYECKUX IEMEHTOB U UX COSJAMHEHUN B
COOTBETCTBUU C TOJIOKEHUEM XUMHUUECKUX JIEMEHTOB B IEPUOIUYECKON CUCTEME;

AHAU3UPOBAMb COCTAB, CTPOCHHE M CBOMCTBA BEIIECTB, MPUMEHSS IMOJIOKEHHSI OCHOBHBIX
XUMHUUYECKMX TEOPHUH: XMMHUYECKOTO CTPOEHUs OopraHudeckux coeauHeHuit A.M. byrieposa,
CTPOCHHS aTOMa, XUMUYECKOU CBSI3U, DJEKTPOIUTHUECKON AUCCOLMAIMNA KUCIOT U OCHOBAaHUM;
yCTaHaBIUBATh PUYUHHO-CIICJICTBEHHBIE CBSA3U MEXK/ITY CBOMCTBAMHU BEIIECTBA U €TI0 COCTABOM H
CTPOEHUEM;

npumeHsms MPaBUJia CHUCTEMAaTUYECKOW MEXKIYHApOJHONM HOMEHKJIATyphl Kak CpelCTBa
pa3ianyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

cocmaesims MOJICKYIISIPHBIC U CTPYKTYpPHBIC (DOPMYJIBI HEOPTaHWYCCKUX W OPTaHHYSCKUX
BEIIECTB KaK HOCUTENeH HH(OPMALIUK O CTPOSHUH BEILIECTBA, €T0 CBONCTBAX U MPUHAJICKHOCTH
K OIPEICIICHHOMY KJIacCy COeIMHEHUN;

00bACHAMb TIPUPOY U CIIOCOOBI 00pa30BaHM XUMHYECKON CBSI3U: KOBAJIEHTHOU (MOJSPHOM,
HETOJISIPHOM ), MOHHOM, METANTMYECKON, BOJOPOIHON — C LENBI0 OINPEACIICHUS] XUMHUUYECKOU
AKTUBHOCTH BEILIECTB;

xapaxmepu3zoeams PU3NYECKUE CBOWCTBA HEOPTaHMYECKHMX W OPraHUYECKUX BEIIECTB WU
yCTaHaBIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH;

Xapaxmepu3068ams 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICIIUX OKCUIOB U THJIPOKCHJIOB;

npueoOuUms IPUMEPhl XUMHUYECKUX PEaKIUN, PACKPHIBAIOIIMX XapPAKTEPHBIE XUMHUYECKHE
CBOMCTBA HEOPraHWYECKMX W OpPraHMYECKUX BEIIECTB H3YUYEHHBIX KIJIACCOB C ILENbIO
WX HICHTUPHUKAIUUA U OOBSICHEHUSI 00JIaCTH TPUMEHEHNS,

onpeoensams MEXaHU3M pEaKIMK B 3aBUCUMOCTH OT YCJIOBHMM TPOBENCHUS PEaKIUu U
MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHMS XUMUYECKUX PEAKIUi HA OCHOBE TUTIA XUMUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

YCMAaHAasIUu8ams 3aBUCUMOCTb PEaKIIMOHHON CIOCOOHOCTH OPraHUYeCKHX COCAMHEHUH OT
XapakTepa B3alMMHOTO BJIUSHHS aTOMOB B MOJIEKYJlaxX C ILI€JIbI0 IPOTHO3MPOBAHUS MPOIYKTOB
peakiuu;

YCMaHasIueams 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKkIMu U CMEUIEHUS XUMHYECKOro
pPaBHOBECHSI OT Pa3JIMYHBIX (DAKTOPOB C LETBIO ONPEICTCHUS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS
XUMUYECKHUX MTPOIIECCOB;

YCMaHasIueams TEHETUYECKYI0 CBSI3b MEXAY KJIacCaMU HEOPTaHWYECKUX M OPTaHUYECKUX
BEIIECTB /i OOOCHOBAaHHS TPUHIUIMHUAIBHON BO3MOXKHOCTH TOTYYEHHS HEOPTaHUYECKUX U
OpTraHWYECKUX COCTMHECHHH 3aJJaHHOTO COCTaBa M CTPOCHUS;

noodupame PeareHThl, YCIOBUS U OMNPENENATh NPOAYKTHI PEaKIUi, MMO3BOJISIOIINX
peanu3oBaTh  JIA0OpAaTOpPHBIE H  NPOMBIIUICHHBIE  CIIOCOOBI  MOJMYYEHUS  BaKHEHIIHX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

onpeodensimp XapakTep CPeIbl B PE3YJbTaTe THUAPOJIU3a HEOPTAaHMYECKUX M OPraHUYECKUX
BEILIECTB M NPHUBOAUTH NPUMEPHI THUAPOIN3a BEIIECTB B IOBCEIHEBHOM >XU3HU YEJIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOIIeccax U MPOMBIITUICHHOCTH;



npugoOUms IPUMEPLl  OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX ~ PEaKUuidi B TPHPOJE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHENEATEIbHOCTH OPraHU3MOB;

000CHOBBIBATh MPAKTUYECKOE UCIIOJI30BAHNE HEOPTAHUUECKUX M OPTaHUYECKUX BEILIECTB U UX
peaxiuii B IPOMBILUIEHHOCTH U OBITY;

BbINOIHAMbL XUMUUECKUN IKCIIEPUMEHT 110 PACIIO3HABAHUIO U MOJTYYECHHUI0 HEOPTaHUYECKUX U
OPraHWYECKUX BEIIECTB, OTHOCAILMXCSA K Pa3jIMYHBbIM KJaccaM COEAUHEHUM, B COOTBETCTBUU C
MpaBWJIaMd M TIpreMaMu 0e30MacHOi paboThl ¢ XMMHUYECKUMHU BEIIECTBAMU M JTAOOPATOPHBIM
00opyI0BaHNEM;

npo8oOUMsb PacueThl HA OCHOBE XMMHYECKHX (OPMYJT U ypaBHEHUH peakluii: HaXOXKICHUE
MOJICKYJISIPHOM (DOPMYsIbl OPraHUYECKOTO BEIIEeCTBA MO €ro IIOTHOCTH M MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WM IO MPOJYKTaM CrOpPaHHUs; pacdyeTbl MAaCCOBOM JOJIU
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJUYECTBA BEIECTBA)
MPOJYKTOB PEAKIINH, €CITH OHO U3 BEUIECTB JIAHO B U30BITKE (MMEET IPUMECH );

pacueTsl MaccOoBOW WM OOBEMHOH [OJIM BBIXOJA MPOJYKTa PEAKIHH OT TEOPETHYECKU
BO3MOXKHOT'O; PacUYeThl TETUIOBOTO d(h(peKTa peakiuu; pacyeTbl 0ObEMHBIX OTHOIICHUH ra30B MpH
XUMHYECKHX pPEeaKlMsX; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOJYKTa pPEakiuu,
€CJIM OJIHO M3 BEILIECTB JIaHO B BUJE PACTBOPA C ONPEACICHHON MaCCOBOM JI0JIEN PACTBOPEHHOIO
BEILIECTBA;

UCNONb306amMb METO/IbI HAYYHOI'O ITO3HAHMS: aHAIN3, CUHTE3, MOJACINPOBAHUE XMMHYECKUX
MIPOLIECCOB U SIBJICHUN — IIPU PEIICHUH Y4eOHO-UCCIIEeI0BATENbCKUX 33/1a4 110 H3yYEHUIO CBOWCTB,
Ccnoco608 noayuenus u pacno3Ha8aHusl Op2aHU4ecKuUx eeujecms;

BIQJIETh MpaBUJaMH OE30MAaCHOTO OOpalleHus C EeAKUMH, TOPIOYUMH U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBOW XUMUMU;

ocyujecmenamys MOUCK  XUMUYECKOW HMH(pOpMAIMM 1O Ha3BaHUSAM, UJECHTHU(UKATOpAM,
CTPYKTYpPHBIM (hOpMysIam BEIECTB;

KpUmu4ecky oyeHusams 1 UHTEPIPETUPOBATH XUMUYECKYIO HH(POPMAIUIO, COJIEPKAIIYIOCS B
COOOIIEHUSAX CPEACTB MaccoBOMl uHdoOpmaiuu, pecypcax HHTepHeTa, Hay4YHO-TIOMYJSPHBIX
CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO -HAY4YHON KOPPEKTHOCTH B IIEJISX BBISIBICHUS OMIMOOYHBIX
CYXKACHUH 1 (POPMHUPOBAHHSI COOCTBCHHOH TO3HIINH;

YCmMaHagIueams B3aUMOCBI3M MEXAYy (PakTaMu U TeOpHeH, MPUYUHOW M CIEICTBUEM IPHU
aHajgu3e TPOOJEMHBIX CHUTyallMii W OOOCHOBAaHWM TNPUHUMAEMBIX pEIIEHWH Ha OCHOBE
XUMUYECKUX 3HAHU;

npeocmasisims MyTH PELIEHUS TI00aNbHBIX MPOOJIEM, CTOALIUX IEpes YeIOBEYECTBOM, U
MEPCHEKTUBHBIX HAIPABIECHUN Pa3BUTHS XUMUYECKUX TEXHOJOTWU, B TOM YHUCJIE TEXHOJOTUMI
COBPEMEHHBIX MATEPHAIOB C PA3IMUYHON (PYHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB
CBIPBS, IEPEePAOOTKU M YTHIIU3AINH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHTHCSI:
dopmynuposeams 1eNb UCCIEIOBAHUS, BBIIBUTAaTh U TPOBEPATH IKCIIEPUMEHTATHHO THIIOTE3bI
0 XMMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTABa U CTPOCHUSI, UX CIIOCOOHOCTU BCTYMATh
B XMMUYECKHE PEAKIINH, O XapaKTepe U MPOAYKTAX PA3IMUHBIX XUMHUYECKUX PEAKIIMii;

CAMOCMOAMENbHO NIAHUPOS8AMb U TIPOBOJAUTH XUMUYECKHE IKCIIEPUMEHTHI C COOJIIO/IEHUEM
paBuII 6€30MacHOM paboOTHI ¢ BEIIeCTBAMH U 1a00paTOPHBIM 000PYIOBaHHEM;

UHmMepnpemuposams TaHHBIE O COCTABE U CTPOCHUM BELIECTB, IOJYYEHHBIE C ITOMOIIBIO
COBPEMEHHBIX (PM3UKO-XUMHUYECKUX METOOB;

ONUCHIBAMb COCTOSTHUE DIIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKHUX
MPEJICTAaBICHU O CTPOSCHUU aroMma JUIsl OOBSCHEHUs pEe3ylIbTaTOB CIEKTPATBHOTO aHaIHM3a
BEILIECTB;

Xapakmepu3o06ambs POJIb  a30TOCOAEPKAIIMX  TETEPOLUUKIMYECKUX  COCAMHEHUH U
HYKJIEMHOBBIX KHCJIOT KaK BaKHEHIITNX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

NPOCHO3UPOBAMsb BOBMOKHOCTh TPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN,
JIeXKAIMX B OCHOBE MPUPOIHBIX U TPOU3BOICTBEHHBIX MTPOIIECCOB.

MeranpeamerHbie pe3yJibTaThl Kypca



PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUSA
BbInyCKHUK HAYy4YUTCH:

CaMOCTOATENIBHO ONPEAENATh LENH, 3aaBaTh MMapaMETPbl U KPUTEPUH, 110 KOTOPBIM MOMXKHO
ONPEACIUTh, YTO 11€JIb JOCTUTHYTA;

OlLICHUBAaTh BO3MOJKHBIE MOCJEACTBUSA JOCTHXKEHUS ITOCTABJICHHOM €I B JACATEIBLHOCTH,
COOCTBEHHOW KM3HU M JKU3HU OKPYKAIOIIMX JIFOJICH, OCHOBBIBAsSCh HAa COOOPAKCHUSIX 3TUKHU U
MOpaJu;

CTaBUTh W (HOPMYJIHPOBaTH COOCTBEHHBIC 3a7ayv B 00pa30BaTEIbHOM NEATEIBHOCTH H
JKU3HEHHBIX CUTYaIMsIX;

OIICHUBATH PECYPCHI, B TOM YHUCJIE BPEMS U JIPyrue HeMaTepuaabHbIC peCypPChl, HEOOXOIUMBIE
JUISL IOCTUKEHUS MIOCTABJICHHOMU 1IE/IH;

BBIOMPATh TyTh JIOCTHXKEHHUS II€JIM, IJIAHUPOBATh PEIICHHE TIOCTABJICHHBIX 3ajad,
ONTUMU3HPYS MaTEepHAIIbHbIC U HEMaTEepUAIbHBIC 3aTPATHI;

OpraHu30BbIBaTh J(PPEKTHUBHBIA IMOUCK PECypCcoOB, HEOOXOAMMBIX JUISI JTOCTHIKCHUS
IMOCTaBJICHHOM 1ICIIH;

COIOCTABJIATH MOJYYEHHBIA PE3YyJIbTAT ACSITEILHOCTH C TOCTABICHHOM 3apaHee 1ENbIO.

Ilo3naBaTebHBbIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS
BhInyCKHUK HAy4YuTCH:

MCKAaTh U HAXOJUTh 0000IIEHHBIC CTIOCOOBI PEIICHMS 3a/1a4, B TOM YHCJIC, OCYIIECTBIIATh
pa3BepHYTHIM HHYOPMAIIMOHHBIN MOUCK U CTABUThH HA €T0 OCHOBE HOBBIE (Y4EOHBIE U
MO3HABATEIIbHBIC) 3a1a4H;

KPUTHYECKH OIICHWBATh M HHTEPIIPETUPOBATH HH(POPMAIIMIO C Pa3HBIX
MO3UIMH, PacIO3HaBATh U (PUKCHPOBATH MPOTUBOPEUYHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

HCIIOJIb30BaTh Pa3IMYHbIE MOJICJIbHO-CXEMAaTHYECKUE CPEACTBA JIJIsl IPEICTABICHUS
CYIIECTBEHHBIX CBS3EH M OTHOLIEHUM, a TAKKE TPOTUBOPEUYMH, BBISIBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

HaXOJIUTh U MIPUBOAUTH KPUTHUECKHE aPTYMEHTHI B OTHOIIICHUU JCUCTBUM U CYKICHUN
JIPYroro; CHOKOMHO U pa3yMHO OTHOCUTHCSI K KDUTUYECKUM 3aMEYaHUsIM B OTHOILLIEHUU
COOCTBEHHOTO CYXJIEHUsI, pacCMaTpUBATh UX KaK peCypc COOCTBEHHOTO pPa3BUTHS,

BBIXOJMTH 32 PaMKH y4EOHOTO IpeaMeTa U OCYIIECTBIIATH IEIC€HANIPABICHHbIN TOUCK
BO3MOYKHOCTEH /I ITUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

BBICTpauBaTh MHAUBHUIYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHHUS;

MEHATh U YACPKUBATH pa3HbIC MO3UIIMH B IO3HABATEIbHOM €S TEIIBHOCTH.

KoMMyHuKaTHUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe el CTBUA
BoinycKHUK HAy4YuTCH:

OCYIIECTBIISITh JICIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (Kak
BHYTpU 00pa30BaTeIbHON OpraHHU3alliH, TaK U 3a ee MpeaeraMu), MoAdupaTh MapTHEPOB IS
JIEJIOBOM KOMMYHMKAIIUA HCXOMAS U3 COOOpaXEHUU Pe3ylIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE
JMYHBIX CUMIIATHH;

MIPU OCYIIECTBJICHUH TPYIIOBON PabOTHI OBITh KaK PyKOBOJAMUTENIEM, TaK U YWICHOM KOMaH/IbI B
pa3HBIX POJsIX (TeHepaTop UaeH, KPUTUK, UCTIOTHUTENb, BBICTYMAIOIINUN, SKCIIEPT U T.1.);

KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBUAX pPEAIBHOTO, BHPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BEpPHYTO, JOTUYHO M TOYHO M3J1araTh CBOK TOUYKY 3PEHHS C UCIIOJIB30BAHUEM aJIEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEICTB;

pacno3HaBaTh KOH(MIUKTOTCHHBIC CUTYaIlMH W TIPEIOTBpaniaTh KOHMIUKTH O UX aKTHBHOMN
¢da3pl, BBICTpaWBaTh JETOBYI0 M OOpa30BAaTENbHYI) KOMMYHHUKAIIMIO, W30eras ITUYHOCTHBIX
OLICHOYHBIX CYXK/ICHHI.



JInuHOCTHBIE pe3yabTarbl Y 6bINYCKHUKA 0yoym chopmuposanwi:
— B IICHHOCTHO-OPUEHTAIIMOHHOH chepe — oco3HaHue POCCHIICKON TPaXKTaHCKOM

HJICHTUYHOCTH, T'YMaHH3Ma, HCJICYCTPCMIICHHOCTH
— B TPYIOBO# cdepe — 2omogHocmsy K 0OCO3HAHHOMY BBIOOPY JalIbHEIIICH 00pa30BaTeIbHOM 1
npodeccuoHaTbLHON TPaeKTOPUH;

— B II03HABATEJIHON cepe — ymenue ynpapisaTh CBOSH [103HABATEIbHOM

NeSITeIbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00Pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHUIO,
Ha MPOTSKEHUU BCEH )KM3HM; CO3HATEIBHOE OTHOILIEHHE K HEIIPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIICITHOU MTPoecCHOHANBHON 1 00IIECTBEHHOW eI TeIbHOCTH,

HABbIKY SKCIIEPUMEHTAIBHON U UCCIIE0BATEIbCKON AEATENbHOCTH; yMeHUe B TyOINIHOM
NPECTAaBICHUN PE3YJIbTATOB CAMOCTOSTEILHON MO03HABATEIBHOM NeSITeIbHOCTH;

— B cpepe cOepexeHus 310pOBbsl — npuHsAmue U pearusayus UEHHOCTEH 3J0pOBOTO U
6e3omacHOro 00pas3a JKU3HU, Henpusamiue BPeTHBIX MPUBBIYEK (KypEHHUs, yIIOTPEOICHHS
QJIKOT0J1s1, HAPKOTHKOB) Ha OCHOBE 3HAHUHN O CBOMCTBaX HAPKOJIOTMYECKUX U HAPKOTHUYECKUX
BELIECTB; COOJIIO/IEHUE MPABUJI TEXHUKN O€30IIaCHOCTH IIPU paboTe C BEILIECTBAMU,
MaTepHajaMM U IpolieccaMy B yueOHoM gabopaTopuu, B ObITY U Ha IIPOM3BOJICTBE.

Conep:xanue pa3jies1oB U TeM yueOHOro npeamera " Xumus'
11 kaacce (5 4 B Henento, Becero 170 u.)

BBenenue (2 u)
Tema 1. CTpoenne BemecTBa (28 4.)
Cmpoenue amoma. Hykmuasl. M3otonsl. Tumel paanoakTUBHOTO pacnajga. TepMosaepHbIi
cunTte3. [lomyuenue HOBBIX 37eMEHTOB. fnepHble peakiuu. CTpoeHUE 3JIEKTPOHHBIX 00010YeK
atomoB. [IpencraBnenue o kBaHToBoI MexaHuke. KBanToBbIe unciaa. AToMHbIe opOuTanu. Paguyc
aToMa. DJIEeKTPOOTPULATENbHOCTD.
Xumuueckas céa3vb. Bunpl xumndeckoi cBsi3u. KoBajieHTHas CBSA3b U €€ XapaKTEpUCTUKU (JITIMHA
CBSI3H, MTOJIAPHOCTD, OJISIPU3YEMOCTb, KPaTHOCTh CBA3M). loHHast cBsi3b. MeTainyeckas CBs3b.
Cmpoenue meepovix men. Kpucrammmueckue u amop¢Hble Tena. THUIBI KpUCTAUIMYECKUX
pELETOK METAJUIOB M HOHHBIX COCIMHEHHN. MeXMOEeKyIsIpHbIE B3anMOAEHCTBHsL. BogopoaHas
CBSI3b.
Tema 2. TeopeTuueckoe onucaHne XuMHIecKuX peakumii (54 q)
30TepMuyueckue peakiuu. 3akoH ['ecca. TernoTra oOpa3oBaHus BemecTBa. JHEPTHsl CBSA3H.
[Tonsitue 06 sHTanbnuu. [lousarue o6 s3HTponMU. BTOpOii 3aK0H TEpMOIMHAMUKN. DHEPrus
['n66ca 1 KpuTepUn caMONPOU3BOIBHOCTH XUMUYECKON PEaKIMH.
Ckopocmb xumuyeckoll peakyuy u €€ 3aBUCUMOCTb OT NPUPObl PEarupyroINX BELIECTB,
KOHIEHTPALlMU PEareHTOB, TEMIIEPATYPhl, HAINYMS KaTaJIn3aTopa, IUIONIaN TOBEPXHOCTU
pearupyromux BemecTB. 3aKoH aeicTByomux Mace. [IpaBuno Baunt -I'odda. [Tonsrue 06
HHEPIUU aKTUBALUU U 00 SHEPreTHUecKoM Mpoduiie peakiuu. [ OMOreHHbIH 1 reTeporeHHbIH
karanu3. [[puMepsl KaTaTUTUYECKUX MPOLIECCOB B TEXHUKE U B )KUBBIX OpraHuzMax. @epMeHTbI
KaK OMOJIOrHYecKHe KaTaln3aTophl.
Obpamumbie xumuueckue peaxyuu. Xumuueckoe paBHoBecue. Ilpunnun Jle Illarense.
Koncranra paBHoBecus. PaBHoBecue B pactBopax. KoncranTtsl guccoumanuu. Pacuer pH
pPacTBOPOB CUJIBHBIX KUCIOT U 1IeNo4el. [Ipoussedenue pacmeopumocmiu.
Pao  axmuenocmu memannos. IloHsiTHE O CTAHAAPTHOM DJEKTPOJHOM IOTEHIHANE H
JNEKTPOABIKYILIEH CUJie peakMu. XUMHUYECKHe UCTOYHHUKHM TOKA: T'aJbBaHUYECKHE AJIEMEHTHI,
AKKyMYJIATOPBl W TOIUIMBHBIE D3JIEMEHTBI. OJIEKTPOJIM3 pACIIaBOB U BOJHBIX pacTBOPOB
IEKTPOIIUTOB. 3AKOHbL 2NEKMPONIU3A.
KonTpoubsnas pabora Ne3. TeopeTnueckre OCHOBbI XUMUHU.

Tema 3 O01He CBONICTBA METAJJIOB



Obwuti 0630p s1emenmos - memano8. CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB. MeTamndecKkue
Kpuctaymueckue pemerkd. CrotaBel.  XapakTepucTHKa Hauboliee W3BECTHBIX —CILIABOB.
Ilony4yeHnue U IpUMEHEHUE METAIIOB.

MeTasibl ri1aBHbIX noarpyni. (15 4.)

Ll]enounvie memanivi— oOu1asi XapaKTEpUCTUKA MOATPYIIIbI, XapaKTEPHbIE PEAKIIMU HATpUs U
kanus. CBOMCTBA 1IEIOYHBIX MeTauioB. [lonydyenue menounsix MmetauioB. Cona v eKuit

HATp — Ba)XHEHIINE COCTUHEHUS HATPUSL.

Bepunnuii, maenuii, wenounosemenvhvie Memanivl. MarHuii W KaJdblUd, WX oO0IIas
XapakTepUCTUKAa Ha OCHOBe MojoxeHus B Ilepuommyeckon cucreme siaemento . U.
MenneneeBa u crpoeHus aromoB. I[lomyuenue, ¢usnueckue M XUMHYECKHE CBOMCTBA,
NPUMECHEHUE MAarHus, KaJIbIHUS W HMX COCIWHEHUH. AMQPOTEpHOCTh OKCHIA U THIPOKCH]IA
Oepuitud. XKecTkocTh BOAbI M c11ocoObI ee ycTpaHeHus. Okpacka IjIaMeHH COJISIMH LIEJIOYHbIX U
1EJI0YHO3EMENBHBIX METAJIOB.

Antomunuii. PacipocTpaHEeHHOCTh B IPUPO/JIe, PU3NYECKUE U XUMUYECKHE CBOMCTBA (OTHOILIEHUE
K KUCIIOPOJTY, FaJIOTEHaM, paCTBOPaM KHCJIOT U LIEN0YeH, amoMoTepmust). AMPOTEpHOCTh OKCH/IA
u rujapokcuaa amomunus. Conu amomunus. [loiaHoe pasznoxeHre BOJOM coyiel aJlOMUHUS CO
c1a0bIMHU IByXOCHOBHBIMH KHCJIOTaMH. AJTIOMUHATHI B TBEPJIOM BHJIE€ U B pacTBope. [Ipumenenue
amomMuHus. CoeTMHEHHS aTIOMUHUS B HU3IIUX CTENCHSIX OKUCICHHUS.

Onoso u ceuney. Pu3nyecKue U XUMMUYECKHE CBOMCTBA (pEakUUU C KHUCIOPOJOM, KUCIOTaMu),
npumenenue. Conu onoBa(Il) u ceunna(ll). CBUHIIOBBIN aKKyMYJISTOP.

Tema 4 Merta/uibl 1000YHBIX mOArpyni. (21 4.)

Memannwt nobounwvix noozpynn. OCOOEHHOCTH CTPOCHHS aTOMOB MEPEXOIHBIX METAJIJIOB.

Xpom. dusnueckre CBOWCTBA, XUMUYECKHE CBOICTBA (OTHOILIEHUE K BOJSTHOMY Iapy, KUCIOPOAY,
XJIOpYy, pacTtBopaM KHUCJIOT). M3MeHeHue OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHCJIOTHO-
OCHOBHBIX CBOICTB OKCHUJIOB M THAPOKCHIOB XpOMa C POCTOM CTEIIEHU OKHCIIeHUsl. AM(OoTepHbIe
cBoicTBa okcua u runpokcuaa xpoma(lll). Oxucnenne coneit xpoma(Ill) B xpomatel. Bzaumusie
MepeX0/Ibl XPOMATOB U JUXPOMATOB. XPOMATHI U IUXPOMATHI KAK OKUCIUTEIIH.

Mapeaney — dusnueckre 1 XMMHUYECKHE CBOMCTBA (OTHOLIEHHE K KUCIIOPOAY, XJI0PY, pacTBOpam
kucnot). Oxcua mapranna(lV) kak okucnurtens U karamuzatop. llepMaHranat kamusi Kak
OKHMCJIMTENb. MaHraHaT KaJus U €ro CBOMCTBA.

Kenezo. Haxoxienue B mpupoje. 3HaUC€HHUE XKelle3a Il OpraHu3Ma 4denoBeka. Puznueckue
cBoiictBa kenme3a. CmiaBel Jkene3a € yriepoaoM. XHMHYECKHE CBOMCTBA  Keresa
(B3auMOJICHCTBUE C KHUCIOPOJOM, XJOPOM, CEpOi, YIJieM, KHCIOTaMH, pPacTBOpaMHU COJIeH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB THIAPOKCHIA
xene3a(ll) u runpokcuna xeneza(Ill). Conu xenesa(ll) u sxeneza(Ill). Meroas! nepeBona coneit
xkene3a(ll) B

comnu sxene3a(Ill) u o6parno. OxucnurenbHbIe cBOWcTBA coequHenuit xkene3a(lll) B peakuusx c
BOCCTAHOBUTEISIMU (WMoausioM, Meablo). lluanumgHbeie Komruiekchl kene3a. KauecTBeHHBIE
peaxiuu Ha noHbI xkene3a(ll) u (1I0).

Meos. Haxoxnenue B mpuponae. Ousznyueckne W XHUMHYECKHE CBOMCTBA (B3aMMOJECHCTBUE C
KHCIIOPOJIOM, XJIOpOM, cepoid, kuciortamu-okucnutensmu). Conn meau(ll). Mengusiii kymopoc.
Ammuakatel Meau(l) u menu(Il). Iomyuenue oxcuaa menu(l) BoccTaHOBIEHMEM THMIIPOKCHIA
meau(Il) rmoko30i.

Cepebpo. dusznueckne 1 XMMUYECKUE CBOMCTBA (B3aUMOACHCTBUE C CEPOIL, XJIOPOM, KUCIOTaMH-
okuciutensmu). OcaxlaeHue okcujga cepebpa mHpu ACUCTBUM IMIENOYM HA CONKM cepedpa.
AmMMuakathl cepedpa Kak okuciuTend. KauecTBeHHas peakiusi Ha HOHBI cepedpa.

3o10mo. ®u3nveckre U XUMUYECKUE CBOIMCTBA (B3aUMOJICHCTBUE C XJIOPOM, «IIaPCKOM BOJIKOM.
CriocoOBbI BBIZICICHHS 30JI0TA U3 30JI0TOHOCHOM TTOPOIHI.

Lunk. ®uznyeckue M XUMUYECKHE CBOWCTBA (B3aMMOJEICTBUE C TaJOT€HAMH, KHCIOPOJIOM,
CEpoii, paCTBOPAMH KUCJIOT U MIeno4eii). AM(GOTEpHOCTh OKCH/IA ¥ TUIPOKCHUIA ITMHKA.

Pmyms. TlpencraBnenre o CBOMCTBaX PTYTH U €€ COEAMHEHUSIX.



KonTtpoabsHnas pa6ora Ne 2 o reme «MeTamisb.

Tema 5 Hemerasinl (43 4.)

Knaccugurayus neopeanuyeckux eeujecmes. INeMEHTbl METAIIIBI K HEMETAJUIBI M UX MOJOKECHHUE
B [Iepnoanueckoii cucreme.

Booopoo. Tlonydyenue, puzndeckue 1 XUMHUECKHE CBOMCTBA (pEaKIMU C METAJJIaMU U
HeMeTaJlllaMH, BOCCTAaHOBJIEHUE OKCUI0B U coiiell). ['unpuabl. ToruBHbBIE 27IEMEHTHI.

T'anozensi. OOIIAs XapakTepUCTUKA MOATPYHIbL. DU3nYecKre CBONCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHUS OKHCIUTEIbHON aKTUBHOCTH TaJIOT€HOB B COOTBETCTBUU C UX
MOJIO’KEHHEM B iepuoanyeckoil Tadnuie. [lopsaok BeITeCHEHUS TaJOreHOB U3 PacCTBOPOB
ranoreHu10B. OCOOEHHOCTH XUMUHU PTOpa. XIIOp — MOIy4YECHHE B IPOMBIIIIICHHOCTH U
nabopaTtopuu, peakiiy ¢ MeTalllIaMHi U HeMeTaliamu. BzaumoseiicTBre xiiopa ¢ BOJOH 1
pactBopamu 1enoueil. Kuciaopoansie coequHenus xaopa. [ MmoxinopuTsl, XJI0patT U MepXJI0paThl
KaK TUIHYHbIEe okucauTenu. OcodbeHHOCTH XUMHUH OpoMa U Hoaa. KauecTBeHHas peakuus Ha
ion. I anoeeno6000po0bi — ToONydeHHe, KUCIOTHBIE U BOCCTAHOBUTENIbHBIE CBOKCTBA. CostHas
KHCTI0Ta U ee coyid. KayecTBeHHbIE peakluy Ha TaJOreHU I - HOHBI.

Inemenmul nooepynnul kKuciopooa. O011ast XapaKTepuCcTUKa MoArpyninsl. Gu3ndeckue CBONCTBA
poCThIX BemecTB. O30H Kak auoTponHas Moaudukaius kucioposaa. [lonyuenue o3ona. O30H
KakK OKUCIIUTENb. [I03UTHBHASA U HETATHBHAS POJIb 030HA B OKpYKaromiei cpene. CpaBHEHHE
CBOICTB 030Ha U KHCIIOpoaa. Boxa n nmepokcu Bo1opoaa Kak BOJIOPOJAHbBIE COSAMHEHUS
KHCJIOpO/ia — CpaBHEHHE CBOKCTB. [Iepokcua Boopoia Kak OKUCIUTEIh U BOCCTAHOBUTEIT.
[Tepokcupl METAIIOB.

Cepa u eé coedunenus. Annotponus cepbl. DU3nvecKue 1 XMMHUYECKUE CBONCTBA CEPbI
(B3auMoJIeHiCTBUE C METaJlIaMHt, KUCIOPOJOM, BOJOPOOM, PACTBOPAMH IIeNI0Uei, KUCIOTaMU-
okucnutensiMu). CepoBoOPO — MOTyYeHHE, KUCIOTHBIE U BOCCTAHOBUTEIIHHBIE CBOICTBA.
Cynbduabl. CEpHUCTHIN ra3 Kak KUCIOTHBIA okcua. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHbBIE
CBOICTBA CEpHHUCTOrO Ta3a. [lomydenne cepHICTOro ra3a B MPOMBIIUIEHHOCTH U J1a00paTopuu.
Cepnucras kuciota u ee conu. Cepuslii anrunpua. CepHas kucinota. CoiicTBa
KOHLEHTPUPOBAHHOM U pa30aBI€HHON CEepHOM KUCIOTHI. J[eliCTBUE KOHIIEHTPUPOBAHHOM CepHOM
KHUCIIOTHI Ha caxap, METaJUIbl, HeMeTaJIbl, Cyabduasl. TepMuyeckass ycTOHUYUBOCTh CYIb(paTOB.
KadecTBeHHast peakiyst Ha CEpHYIO KUCIIOTY U €€ coJii. THocepHast KHCI0Ta U THOCYIb(AaThl.
Azom u eco coedunenus. IAeMEHTHl TMOATpyHnbl azora. OOImas XapakTepUCTHKA MOJTPYIIIHL.
Odusnueckue CBOMCTBa TPOCTHIX BemecTB. CTpoeHWe MoyeKynsl a3zora. dusnyeckne u
XUMHYECKHe cBOicTBa a3oTa. [lomydeHue a3oTa B MPOMBILUIEHHOCTH U JJabopaTopun. Hutpuas.
AMMHaK — €ro nojy4eHne, Gu3ndecKnue u XuMHIeckre cBoiictBa. OCHOBHBIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Cosnn ammonus. [loBeaeHue coseif aMMOHUS U HarpeBaHUM. AMMHUAK Kak
BoccTraHoBUTENb. [IpuMenenne ammuaka. OKCHIBI a30Ta, MX IMOJNydeHHE W CBOMCTBAa. OKCHI
azota(l). Oxucnenne oxcuaa azora(ll) kucnoponom. Jumepusanus okcuaa azota(IV). Azorucras
KHACIOTa W €€ coiMu. HUTPUTHI KaKk OKHCIUTENH W BOCCTAaHOBHTENH. A30THas KHCIOTa —
¢du3nyeckrue U XMMUYECKHUE CBOMCTBA, nonydyeHre. OTHOLIEHHE a30THOM KUCIIOTHI K MeTajulaM U
HeMeTayiaM. 3aBUCHMOCTb IPOJTyKTa BOCCTAHOBIICHUS @30THOM KMCIIOTHI OT aKTUBHOCTH MeTajlia
Y KOHLIEHTpAIMM KUCIOTHI. TepMudeckas ycTOMYUBOCTh HUTPATOB.

Docghop u eco coedunenus Annorponus dpochopa. Xumuueckne cBoictra docdopa (peaxkiuu ¢
KHCJIOPO/IOM, TaJIOTeHAMHU, METAJIJIaMH, CJIO’KHBIMU BEIECTBAMU-OKUCIUTENIMHU, IIETI0YaMH).
[Tonryuenue u npumenenue pocpopa. Pochopusiit anruapua. Oprodochopras u
metadocopHas KUCIOTH M UxX cosn. KauectBennas peakius Ha optrodocdatsl. Paznoxenne
optodochopnoit kuciotel. [Tupodochopras kucnora u nupodocdatsl. Dochuasl. DochuH.
Xnopuasl pochopa. Oxeun pocpopa(Ill), pocdopucras kuciora u ee comu.

Yenepoo. Annotponust yriepona. CpaBHEHHE CTPOEHHUS U CBOMCTB rpaduta u anmasa. Oymiepen
Kak HoOBas MoJleKyJisipHas ¢opma yriepona. I'paden kak MoHocnol rpaduta. YriepoaHble
HAaHOTPYOKU. YToyib. AKTUBHUPOBAHHBIN yronb. AzacopOuusa. XUMHYECKHE CBOICTBa yIJIs.
KapOuasl. 'uaponus kapouaa kanblus U kapouaa amomMuHust. KapOuasl nepexoaHbIX METauIoB



KaK CBepXIIpouHble MaTepuanbl. Okcuasl yriepoaa. O0pazoBaHHe YrapHOTO Ta3a MPH HEMOTHOM
CrOpaHUU yIJid. YTOJIb ¥ yTapHBbIi I'a3 Kak BOCCTAaHOBUTENHN. Peakiys yrapHOro rasa ¢ pacruiaBaMu
nienoueid. CuHTe3 POPMHUATOB M OKCANIATOB. YTJEKHUCIBIA Ta3. YTOJbHAs KHUCIOTa U €€ COJIU.
[ToBeneHue cpeqHUX U KUCIBIX KapOOHATOB IIPU HArPEBaHUU.

Kpemnuii. ColicTBa mpocToro BemiecTBa. Peakiuu ¢ XJ0poM, KHUCIOPOAOM, pPAacTBOpPAMHU
niesioyeil. Okcu KpeMHUs B IpUpojie U TexHUKe. KpeMHueBble KUCaoThl U UX coau. ['uaponus
cuukaToB. CuiaH — BOJOPOJIHOE COEAMHEHUE KPEMHMUSL.

b o p. Oxkcun 6opa. bopHas kucnora u ee conu. bypa.

KonTpouabsnas padora Nel o reme «Hemeramibiy.

Paznen 3. Xumusi v xu3Hb (7 4.)

XHuMHYeCKas TeXHOJIOI U

OcHognbvie npuHyunsl xumuyecko mexuono2uu. ITpon3BoACTBO CEpHOMN KHUCIOThl KOHTAKTHBIM
criocoboM. Xumu3m mporecca. Colpbe 1)1 IPOU3BOJACTBA CEPHOM KMCIOThL. TexHonmornyeckas
cxema Iporuecca, mpoueccsl ¥ annaparsl. IIponssoactso ammuaka. XuMHU3M IIpolecca.
OnpeneneHne ONTUMAIBHBIX YCIOBUN IPOBENEHUS peakuyy. [[puHIMI DUPKYIAIUU U €T0
peanu3anys B TEXHOJIOTUYECKON CXEME.
Memannypeus. Yepnas metamnyprus. JJoMeHHBbIH nporecc (CbIpbe, yCTPOHCTBO JOMEHHOI 1euH,
XUMHU3M npouecca). [Ipou3BoCcTBO cTany B KUCIOPOJIHOM KOHBEPTEPE U B JIEKTPOIIEUaX.
Opeanuueckuii cunmes. CHHTE3bI HA OCHOBE CUHTe3-Ta3a. [Ipon3BoacTBO MeTaHoIa.

Xumust iy, JKupel, Oenku, yriaeBoJsl, BUTaMHUHBI. [lumeBsie 100aBKkH, WX KilacCU(pUKAIHSL.
3ampeleHHble M pa3pelleHHble NHIIeBble J00aBku. JlekapcTBeHHble cpencTtBa. Kpacku u
nurMeHThl. [I[prHIKIB OKpalIMBaHUS TKAaHEH.

XuMmus Ha ciry:k0e o0mecTsa

Xumus B ctpoutenberBe. Llement, 6eron. Ctekio u kepamuka. TpaaullMOHHbIE U COBPEMEHHbBIE
KepaMmuyeckue marepuanbl. CBepXIpoBojsiias Kepamuka. beitoBas xumus. OrOenuBaroinue
cpeacTBa. XUMHSL B CeIbCKOM Xo3dicTBe. MHCcekTunuasl u nectuuujbpl. CpeacTBa 3aluThl
pacTeHni. PenenneHTsl.

XuMus B COBPEMEHHOH HayKe

OcobeHHOCTH COBpEMEHHOM Hayku. MeTojoiorus HaydHoro wuccinenosanus. Ilpodeccus
XUMHKa. MaTteMaTudeckasi XuMus.

[Touck xumnveckoit nudopmaru. Pabota ¢ 6a3aMu 1aHHBIX.

KontpoabHnasi padora Ne 5. MtoroBast KOHTpoJibHast palora.



YuebBHo-TeMaTUUECKWIA nNnaH yuebHoro npegmMeTa «XAMHUA»
11 wnacc (yrayBneHHbIA ypoBEHb)

Ne HammeHoBaHW e Bcero | KoHTponbHblie | MpakTuueckwe | MaGopaTopHb
n./ pazgenoe n Tem Yyacoe paboTsl patoTbl ONbIThI
n.
Pazpen1. TeopeTUUYeCcKWe OCHOBLI XMMMWMK (Ed4uyacos)
1 BEeegeHWEe 2 - - -
2 Tema 1. CTpoeHue 28 1 - -
BELECTEA
3 Tema 2. XUMUUYeckue 54 1 2 1
e akuA
Pazgen 2. OCcHOBBI HEOpPTraHWMYecKoi xmmun (79 yacoe)
4 Tema 3. heTanne 15 - 1 2
rNaeHBlX Mo arpynn
5 Tema 4, heTanne 21 1 1 3
NoDoYUHEIX Mo 4rPEYNn
5] Tema 5. HemeTtannkel 43 1 3 4
Pazpgen 3. XMMWA U 3HWN2HB (7T Uacos)
7 HAMIAA 1M 3N 2HE i - - -
HMToro 170 4 r 10

KaneHgapHo-TeMaTHUUecKoe NNaHWpoBaHWe yuebHoro npegmera «XMMUa»

11 knacc (yrny6neHHblil ypoBeHs)

Ne n.n. fAaTa

Mnawu PaKT

Temaypora

Ko-Bo
Yyacoe

Pazaen 1. TeopeTHUUECKWE OCHOBLI XMMMUK (84 uaca)

BeegeHwe (2uaca)

1.1,

HayuHble MeToOsl Mo3HaHWA B XMMMK. MCTOUHKWMEM
XMMKMUeckol uHGopMaLwn. MoemopeHue memel
npownozo 20da «XuMuA & noecedHesHoll ¥U3HU,
cenbLCKoM Xo3Alcmee U NPoMLILLTEHHOCU»

BBoAHbIA MHCTpYKTaX no TE B kabuHeTe xummm Ne2.
WMHcTpykynAa Ne12, npaenna Ne 39

2.2, 02.09

Mo gennpoBaHe XMMUUe kX NPoLUeccos M ABNeHWHA,
XUMUYECKUD OHOAU3 U CUHIME? KK METO bl HAYUHOTo
NozHaHKWA. MoemopexHue meMel npownoze 2000 «XUMUA &
noscedHeaHoll ¥U3HU, CeNbLCKOM Xo3Rdcmae U
nPOMBILUAEHHOCTIUN

Tema1. CTpoeHWe BelW|ecTBa (28 UacoB)

31 03.09

4.2, 04.09

COBpeMeHHanA MoAeNL CTRPORHWA aTOMA.

CTpoeHWe aToMHOro Aapa. M3oTons. AgepHEIE Peakun.

5.3 04.09

PaEI‘IpE,ﬂ,EI’IE‘HHE no

YD OBRHAM.

INELKTPOHOE IHepreTYe CKMmM







