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MYHULIUITAJIBHOE OBII{EOBPA3OBATEJILHOE VUPEX/EHUE «®EP3UKOBCKA S
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TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKHU YUHAIIUXCSA
JlesiTenbHOCTh yuuTessi B 00y4eHUH XUMHUH B CpEJHEH LIKOoie JOKHA ObITh HampaBieHa Ha
JOCTH)KEHUE 00yUYarOIUMUCS CICTYIONUNX JUYHOCHHBIX PE3YIbIMAmO0E:.
B IIEHHOCTHO-OPUEHTALIMOHHON cepe — oco3HaHue POCCUNCKON TpakIaHCKOW MACHTUYHOCTH,
MaTpPUOTHU3Ma, YYBCTBA TOPJIOCTH 32 POCCUUCKYIO XUMHUYECKYIO HAYKY;

B TPYyHOBO#l cepe — comosHocms K OCO3HAHHOMY BBIOOPY JdalbHeiIne oOpa3zoBareiabHON
TPAEKTOPUH UITU TPYAOBOU NI€ATEIBHOCTH;
B II03HaBaTeNIbHON (KOTHUTHBHOW, WHTEJIEKTYyallbHOUW) cdepe — ymeHue YHPaBIsTh CBOEH

MO3HABATEIILHON JIEATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCHb K 00Pa30BaHUIO, B TOM YHUCIIE

caM000pa30BaHUI0, HAa MPOTSHKEHUH BCEH JKU3HU; CO3HATEIIBHOEC OTHOIICHUE K HEMPEPHIBHOMY

00pa30BaHMIO KaK yCJIOBHIO YCIEIITHON MPOPECCHOHAIBHON 1 00IECTBEHHOM e TEIIBHOCTH;

B cdepe cOepexeHHs 3I0POBbS — HpuHsmue W peanu3ayusi UEHHOCTEH 370pOBOTO |

Oe3omacHOro o0pasa KU3HHU, Henpusimue BPEIHBIX TPUBBIUCK (KYpEHHS, YIIOTPEOICHHUS aIKOT OIS

Y HapKOTHKOB) Ha OCHOBE 3HAHHWH O TOKCHUYECKOM U HAPKOTUYECKOM JICHCTBHH BEIIECTB;
Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CpEIHEH IIKOIBI Kypca

XUMHUH SBIISTIOTCS:

UCNONb306anUe YMEHUN W HAaBBIKOB pAa3JIMYHBIX BHIOB I103HABATEIBHOU JCSATEIbHOCTH,

npumeHeHue OCHOBHBIX METOJOB MTO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHaN3, HAOIIOICHUE,

U3MEpEeHHE, MPOBECHUE SKCIEPUMEHTa, MOJICIUPOBAHKME, HMCCIICHI0BATEIbCKAS JCATCIBHOCTD)

IUTSL U3YYCHHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

61a0eHue OCHOBHBIMH HMHTEJUICKTYaJbHBIMU ONeparusMu (pOpMYTUPOBKA THIIOTE3, aHAIN3 U

CHHTE3, CPaBHCHHE W CUCTEMaTH3alus, 0000IIeHHe U KOHKPETU3aIWs, BBISIBICHUE MPUYUHHO-

CJIC/ICTBEHHBIX CBSI3€H U MOKMCK aHAJIOTOB);

noszxanue 0ObEKTOB OKPYXKAIOIIETO MUPa OT 00IIero 4yepe3 0COOEHHOE K SAMHIYHOMY;

YMeHue BBIIBUTATh UJICH U ONIPEICIIATh CPEJICTBA, HEOOXOIMMBIC JIUIS X Peau3alliH;

VMeHue ONPEAESTh LENU W 33Ja4d ACATeIbHOCTH, BBIOMPATh CPEICTBA peasM3alliu IETH H

MIPUMEHSATH WX Ha TPAKTHKE;

UCNONb306aHUe PA3TUYHBIX HCTOYHUKOB JUIS TIONYYECHUS] XUMHYECKOH HH(POPMAIHH, TOHUMAaHUE

3aBUCHMOCTHU CONEPXKaHUS ¥ (HOPMBI MPEICTABICHUS] HHPOPMAIMK OT IieJell KOMMYHHUKAIUU |

azpecara;

VMeHue TIPOIYKTUBHO OOIIAThCS M B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM JESTEILHOCTH,

YUYHUTHIBATh TIO3UIMH JIPYTUX YYACTHUKOB JESITEIBHOCTH, 3PPEKTUBHO pa3pemiaTh KOH(IUKTHL;

20MOBHOCMb W CIIOCOOHOCTh K  CaMOCTOSITETBHOH — MH(OPMAIIMOHHO-TIO3HABATEIBHOM

JeSITEIbHOCTH, BKJIIOYAs YMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(POPMAIIHH,

KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh HH(POPMAIMIO, MOTYyYaeMYI0 W3 Pa3JIMYHBIX

WCTOYHUKOB,;

VMeHue UCTIONBh30BaTh CPEeNCTBA HHOOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHU (J1anee

— HWKT) B peuicHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpraHM3allMOHHBIX 3a1a4 C

COOJTIOIeHUEM TpeOoBaHUI APrOHOMHUKH, TEXHUKHU 0e30IacHOCTH, TUTUEHBI,

pecypcocOepekeH s, IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON 06€30MacHOCTH;

10) énaoenie I3bIKOBBIMU cpeacrBaMm, B TOM YHUCJIC U A3BIKOM XHUMHUH — YMCHHUC SACHO, JIOTUYHO U

=

TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS, WCIOIL30BaTh aJICKBATHBIC SI3BIKOBBIE CPEICTBA, B TOM
YHCIIC U CUMBOJIbHBIC (XUMUYECKUE 3HAKH, (POPMYIIBI M YPABHCHHS ).

Ilpeomemnvimu pezynomamamu V3ydeHsl XUMUAU Ha 0230BOM YpOBHE Ha CTYIICHH CPEIHETO
o01rero o0pa3oBaHUs SBISIOTCS:
6 NO3HABAMENbHOU chepe:
3Hanue (noHumanue) U3y4eHHBIX IOHSATHI, 3aKOHOB U TEOPHIA;
VMeHue OIHUCHIBATh JEMOHCTPAIIMOHHBIE W CaMOCTOSTEIBHO IPOBEIEHHBIC SKCICPUMEHTHI,
WCTIONB3YS JUIS 3TOTO €CTECTBEHHBIN (PYCCKHI, POHOM) SI3BIK U SI3bIK XHMUMU;
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YMeHue KIacCU(PUIMPOBATh XUMHUYECKUE 3JIEMEHTHI, MPOCThIE M CIOXHBIC BEIIECTBA, B TOM
YucJie U OPraHNYeCKHe COEMHEHUs, XUMUYECKHE PEaKIK [0 Pa3HbIM OCHOBAHUSM;

YMeHue XapaKTepU30BaThb M3YUYEHHbIE KJIACChl HEOPraHMYECKUX M OPraHUYECKHUX COCAUHEHMH,
XUMHUYECKUE PeaKIH;

20MOBHOCMb TIPOBOAUTH XUMUYECKUH SKCIIEPUMEHT, HAOJI0#aTh 3a €ro IpOoTEeKaHHEM,
(uKCUpPOBaTh PE3YNbTAThl CAMOCTOSATENILHOTO M JIEMOHCTPUPYEMOTO 3KCIIEpUMEHTa U JieaTh
BBIBOJIbI;

ymeHnue  (QOPMYIHpPOBaTb  XUMHUYECKHE  3aKOHOMEPHOCTH, IPOTHO3MPOBAaTh  CBOMCTBA
HEU3YyUYEHHBIX BEIIECTB 10 aHAJIOTMH CO CBOMCTBAMH M3y4YECHHBIX;

nOuUCK WCTOYHUKOB XMMHUYECKOM HH(popManuy, HoiaydeHue HeoOxoaumoill uHdopmanmu, eé
aHaJIM3, U3TOTOBJIEHUE XUMUYECKOTO HH(OPMALIMOHHOTO MPOIYKTA U €TI0 MPE3CHTALUS;

8. e6nadenue 00s3aTeNbHBIMM CHPABOYHBIMM Marepuanamu: Ilepuoanueckoit cuctemoi
xumuueckux aneMmeHtoB /[l. . MenneneeBa, Tabnuield pacTBOPUMOCTH, 3JIEKTPOXUMUYECKUM
pPSAAOM HANpsDKEHUH METAJIOB, PAJOM JJIEKTPOOTPULATENIBHOCTH — JUIS XapaKTepUCTUKU
CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XUMUYECKUX 31€MEeHTOB |—IV neprnonoB 1 06pa3oBaHHBIX
VMU IIPOCTBIX U CJIOXKHBIX BEILIECTB;

9. ycmanoenrenue 3aBUCUMOCTH CBOWCTB W TPUMEHEHHS BaXHEHWIIMX OPraHUYECKHUX
COEJMHEHUHN OT UX XUMHUYECKOIO CTPOEHHs, B TOM YUCIIE U OOYCIIOBJICHHBIX XapaKT€pPOM 3TOrO
cTpoeHus (IpeAebHBIM WU HETIPeAeIbHbIM) U HAIMYHEM (DYHKIIMOHAJIbHBIX TPYIIIL;

10. mooenuposanue Monexyn HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

11. nomumanue XxuMHYECKOW KapTHHBI MUpPAa KaK HEOThEMJIEMOW 4YacTH IIEIOCTHOH Hay4yHOU
KapTUHBI MHPAa;

8 YEHHOCMHO-OPUEHMAYUOHHOU chepe — ananu3 W OyeHka TOCIEACTBUN Jis
OKpyXarolei cpeabl ObITOBOW M MPOM3BOACTBEHHOW MAEATEIbHOCTH YeNlOBEeKa, CBSI3aHHOU C
MIPOM3BOACTBOM U MEepepadOTKON XUMUYECKUX MTPOAYKTOB;

6 mpyoosoll cghepe — nposedeHue XUMHUECKOTO SKCIIEPUMEHTA; pa3gumiue HaBBIKOB
yu4eOHOW, TPOEKTHO-UCCIIEOBATENbCKON W TBOPUECKOM JESATENBHOCTH IMpPH BBINOJIHEHUN
MHAUBUAYAJIBHOTO IPOEKTA 10 XUMUH;

6 cghepe 300p06020 00paza HcusHu — cob0eHue TIpaBU 0E30MaCHOTO OOpaIeHus C
BEILIECTBAMH, MaTepHalaMi; OKa3aHUE NEPBOM MOMOIIM MPU OTPABICHUAX, OKOraX U TpaBMax,
MOJYYEHHBIX B pE3ylbTaTe HapyLIEHUs MpaBWJ TEXHUKH O€30MacHOCTH IpH pabore ¢
BEIIECTBAMH U J1a00paTOPHBIM 00OPYIOBAaHUEM.

Buinycknuk na 6azo60m ypoeHe Hay4umcs:
— NOHUMAamMb XUMHUYECKYIO0 KapTUHY MUPA KaK COCTaBHYIO YacCTh LEJIOCTHON HAy4HON KAPTHHBI
MHpa;
— packpuvléams poOllb XUMUU W XUMHUYECKOTO INPOM3BOICTBA KAK ITPOU3BOAUTEIBHOW CHIIBI
COBPEMEHHOT'0 00IIECTBA;
— hopmynupoeams 3HAYEHNE XUMHUU U €€ JOCTI)KEHHUI B IOBCEHEBHOM KU3HU YEIIOBEKa;
— YCMaHasnue8ams B3aUMOCBSI3U MEXy XUMUEN U IPYTMMH €CTECTBEHHBIMM HAayKaMH;
— ¢opmynupoeams OCHOBHBIE TOJOKEHUS TEOPUU XUMHUYECKOIO CTPOEHHUS OpraHMYECKUX
coenuHeHuii A. M. bymnepoBa M WUIIOCTpUpPOBAaTH MX NpPHUMEpPaMU W3 OPraHUYECKOH U
HEOpPraHU4EeCKON XUMUH;
— apeymenmupoeams YHUBEPCAJIbHBIA XapaKTep XUMUYECKUX MOHITHH, 3aKOHOB U TEOPUM 1Jis
OpPraHUYECKON U HEOPraHMYECKOM XUMUH;
— ¢hopmynuposams llepuonnueckuii 3axkon J[. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHMHM M CBOMCTBaX XMMHYECKHMX 3JIEMEHTOB M OOpa30BaHHbIX MMM BEIIECTB Ha OCHOBE
[lepuonnueckoii cuctemsl Kak rpaguueckoro otoopaxxkenus [lepuoguueckoro 3akoHa;
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— Xapakmepu3o8amos- 1 P-3JIEMEHTHI, a TAKXKE K€JI€30 IO UX NOoJoXkeHHIo B Ileproanueckoii

cucteme 1. . Menneneena;

—  Knaccuguyuposams XUMHYECKUE CBSI3M U KPHUCTAJUIMYECKHE PEIIETKH, OOBSICHATH

MeXaHU3Mbl HMX O0Opa3oBaHMs M JOKa3blBaTh €IUHYI0 NPUPONY XUMHUYECKHUX CBA3EH

(KOBaJIEHTHOM, HIOHHOW, METAJNINYECKOM, BOZIOPOIHON);

— 00vACHAMb NPUYUHBI MHOr00Opa3ys BEILECTB, UCHONb3Ys SBICHUS M30MEPUH, TOMOJIOTHH,

aJUIOTPOIIHH;

— Kaaccuguyuposams XUMUUECKUE PEaKLUUN B HEOPraHMYECKOW M OpPraHMYecKOHd XUMHH IO

pa3IMYHBIM OCHOBAHMSAM W YCMAHAGIU6AMb CIEUU(PUKY THUIOB pPEaKIUid OT 0OImero uepes

0COOEHHOE K €IMHUYHOMY;

— Xapaxmepu306ams THIPOIN3 KaK CHEHUPUIHBIA OOMEHHBI HpPOIECC M pACKpbléams €ro

pOJIb B )KMBOM U HEKUBOW NPUPOJIE;

— Xapaxmepu3o6amuv DIEKTPOIU3 KaK CHEHU(PUYHBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN

IIPOLIECC U ONIPENEIATH €0 MPAKTUUECKOE 3HAUCHUE;

— Xapakmepu306amb KOPPO3UI0 METAJJIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIIN MpoIecC U

npeonazams CIOCOOBI 3aLIUTHI OT HEE,

— Knaccuguyuposams HEOPraHUUECKUE U OPraHUYECKUE BEIIECTBA;

— Xapakmepu306ams 00IME XMMHUYECKHE CBOMCTBA BaXXHEHIIMX KJIACCOB HEOPraHUYECKUX U

OpraHUYECKHX COEJUHEHHI B IJIaHEe OT 00Iero 4epe3 0COOEHHOCTh K €IMHUYHOMY;

—  UCNONb306amMb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO s3bIKa Ui OTOOpakKeHHs CcOcCTaBa

(xuMunyeckue GopMyIbl) U CBONCTB (XUMUYECKUE YPaBHEHHSI) BEILIECTB;

— UCNONb3068aMb TIPABUJIA U HOPMBI MEKYHapOAHOW HOMEHKJIATYPbI JJI1 HA3BaHUH BELIECTB 110

(dbopMynaMm 1, HA00OPOT, 111 COCTABICHUSI MOJIEKYIISIPHBIX U CTPYKTYPHBIX (POpPMYI COETMHEHUN

110 UX HA3BaHUSM;

— 3Hamb TPUBHAJIbHBIE Ha3BaHUs Ba)KHEWIIMX B OBITOBOM OTHOIIEHMHM HEOPTaHUYECKUX U

OpraHMYECKHX BEIIECTB;

— Xapaxkmepu306amb CBOICTBA, MOIY4YeHHE U TMPUMEHEHHE BaXKHEWIINX NpeCTaBUTENIEH

KJIACCOB OPraHUYECKUX COCTUHEHUH (aJIKaHOB, aJIKEHOB, aJIKMHOB, aJIKAIHMEHOB, ApOMaTHYECKHX

YIJIEBOJIOPO/IOB, CIMPTOB, (PEHOJOB, aJbJAETUIOB, MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, CIIOKHBIX 3()UPOB U )KUPOB, YIIIEBOJOB, AaMUHOB, aMUHOKHUCIIOT);

—- ycmanaénueams 3aBUCUMOCTb 3KOHOMMKHM CTpaHbl OT J0OBIUM, TPAHCIOPTHUPOBKH H

nepepaboTKH yIIeBOIOPOIHOTO ChIPbs (HE(PTH U MPUPOTHOTO raza);

— OJKCHEPUMEHTATBHO n00meepicoams COCTAaB W CBOMCTBA BaKHEHIIMX TMpeACTaBUTENECH

M3YYEHHBIX KIJIACCOB HEOPTaHWYECKHX W OPTraHMYECKHX BEIIECTB C COOJIIOJCHUEM IpaBHUIl

TEXHUKHM O€30macHOCTH [uid paboThl € XWMHUYECKMMH BEIIECTBAMM M J1a0OpaTOpHBIM

000pyIOBaHUEM;

— Xapaxkmepu3zo06amv CKOPOCTb XUMHUYECKOW peakiuuu U €€ 3aBUCUMOCTb OT pa3IM4YHbIX

(akTopoB;

— Xapaxmepu306ams XUMUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT pa3IM4YHBIX

(akTopoB;

— npou3zsooums Pacdy€Tbl IO XUMHMYECKUM (QOpMyIaM H ypaBHEHHMSM Ha OCHOBE

KOJIMYECTBEHHBIX OTHOIIEHUH MEXy YHaCTHUKAMH XUMUYECKUX PEAKLIN;

— cobar00amy TpaBUiIa SKOJIOIMYECKON 0€30MacHOCTH BO B3aMMOOTHOILEHUSX C OKPYKarollen

Cpeaoi mpu 0OpaleHNH ¢ XMMUYECKUMH BEIIeCTBAMH, MaTe€praIaMy U MPOIECCAMHU.
Buinycknux na 6a3060m ypoere noayuum 03MONCHOCIb HAYYUMbCA!

— UCnoiv306ames METOJbl HAyYHOTO IIO3HAHMSI NP BBINOJIHEHUU IPOEKTOB U Yy4eOHO-

UCCIIEI0BATEIbCKHX 3a/1a4 XUMUYECKOM TeMaTHKY;

— NPO2HO3UpO8amsb CTPOCHUE U CBOWCTBA HE3HAKOMBIX HEOPraHMYECKHMX M OpPraHUYeCKUX

BEIIIECTB HA OCHOBE aHAJIOTUH;
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— NpOcHO3UpOBAMb TEUEHUE XUMHUUECKUX IPOLECCOB B 3aBHCHUMOCTH OT YCIOBUH HX
IPOTEKaHUs U MPeJIaraTh Croco0bl YIpaBIeHUs STUMU POLIECCAMU;

— ycmauagénueams B3aUMOCBSA3M XHMHUU C TpPEAMETaMH TYMAaHUTApHOTO IMKJIA (SI3BIKOM,
JUTEPATypOH, MUPOBOM XYI0KECTBEHHON KYJIBTYPOH);

— packpuvléams poib XUMHYECKUX 3HAHUH B OymyIiel IpakTHUECKON JIEATEIbHOCTH;

—  packpvigamb  pOIb  XUMHUYECKUX 3HaHMH B  (OPMHUPOBAHMM  WHAMBUIYaTbHOM
o0pa3oBareIbHON TPAEKTOPUN;

— npocHo3upoeamv CHOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BELIECTB MPOSBIATH
OKHCIIUTEIbHBIE W/WIM BOCCTAHOBUTENIbHBIE CBOWCTBA C YY€TOM CTENEHEH OKUCIICHUS
3JIEMEHTOB, 00pa3yIOIIUX HX;

— apaymeHmuposams €JUHCTBO MHpa BEIIECTB YCTAHOBJIEHUEM I'€HETUYECKOM CBSA3H MEXKIY
HEOPraHMYECKUMH U OPraHUYECKUMHU BELIECTBAMY;

— 871a0emb XMMUYECKHUM S3BIKOM JIsl 00OTallleHUsl CIIOBApHOI'O 3aaca U pa3BUTHS PEUH;

— Xapaxmepu306ams CTAHOBJIECHUE HAaydHON TEOpUU Ha IpuMepe OTKpbITHs Ilepuonnyeckoro
3aKOHA U TEOPUU XMMHUYECKOTO CTPOEHHUSI OPTraHUYECKUX BEIIECTB;

— KPUTUYECKH OMHOCUMbCS K TICEBJOHAYYHONW XHMMHUYECKOW MH(POpPMalUH, MOJydaeMo u3
Pa3HbIX HCTOYHUKOB,

— nouwumams TI00ANbHBIE NPOOJIEMBI, CTOSIIME IEPe] YEIOBEUECTBOM (IKOJIOTHMUYECKUE,
SHEPreTUYECKHUE, ChIPbEBBIE), U nMpediazams MYyTH UX PEIICHUs, B TOM YHUCIE U C MOMOUIbIO
XUMUH.

COAEPKAHUE YYEBHOI'O NTIPEJIMETA

10 kaacc. ba3oBblii ypoBeHb
Ilpeomem opzanuueckoit xumuu Teopusa cmpoenus op2anuyueckKux coeouHeHull
A. M. Bymneposa..

Opranudeckue BENIECTBA: MPHUPOIHBIC, UCKYCCTBEHHbIE M CHUHTeTHYeckue. OcoOEHHOCTH
cocTaBa U CTPOEHHUS OpraHWvecKux BemecTB. Burtamusm u ero kpax. Ilonstue 06
yIJIEBOIOPO/IAX.

OcHOBHbBIE TO/0KEHUSI TEOPUH XHUMHUYECKOro crpoeHusi byriepoBa. BaneHTHOCTB.
CrpykrypHble (HOpMYIBl — TONHBIE U COKpaméHHbIe. [IpocThie (OmMHApHBIE) U KpaTHBIC
(mBoiHBIC W TpOIHBIE) CBs3H. MI30Mephl 1 n3oMepus. B3anMHOe BIUsSHUE aTOMOB B MOJICKYJIE.
Jemoncmpayuu. Ilnasnenue, oOyriIMBaHHE M TOPEHHE OPTaHUYECKUX BELIECTB. Mojenu
(mapoctep)kHEeBblE M OOBEMHBIE) MOJIEKYJl OPTaHUYECKUX COEAMHEHHUH pa3HBIX KIIACCOB.
Onpenenenne EMEHTHOIO COCTaBa OPraHMYECKUX COEIMHEHUH.

Jlabopamophvie onvimol I3roToOBICHUE MOJIEIEH OPraHUYECKUX COCTUHECHHM.

YrieBonopoabl 1 MX NPUPOAHBbIE HCTOUYHUKHU

IIpedenvhvie yeneso0opoovl. Ankanvl. OnpeneneHue. OMOTOTHUECKUI Psijl aTKaHOB U
ero obmas ¢opmyna. CTpykrypHas u3omepus yriaepogHoi nenu. Paamkansl. Homenknarypa
ajgKaHOB. XMMHUYECKHE CBOICTBA aJKaHOB: TOPEHHUE, PEaKlMU 3aMelIeHus (rajJoreHUpOBaHue),
peakius pa3aoKeHUsI METaHa, PeaKIys IeTUAPUPOBAHUS STAHA.

Henpeoenvuvle yenesooopoowl. Ankenvi. dtuneH. OnpenencHue. [oMONIOrudecKuid ps
ankeHoB. Homenknarypa. CTpykTypHass M NpPOCTPAHCTBEHHAs (T€OMETpUYECKasi) H30MEpHs.
[IpombiliuIeHHOE TIOMy4YeHHE AaJIKeHOB: KPEKUHT W JIeTHApUpoBaHue ankaHoB. JlaGopatopHoe
NOJTy4YEeHHE STUJIEHAa — peakLus JeTUapaTaluy 3TaHona. Peakiuy npucoeiMHeHns: THIpaTanus,
TUAPOTaJIOTeHUPOBAHKUE, TaJloTeHHpOBaHue, noauMmepuszanuu. [IpaBuno  MapKoBHUKOBA.
Oxucnenue ankeHoB.KauecTBeHHbIE peakIMi Ha HENPEAEIbHbBIE YIIIEBOAOPOABI.

Anxaouenwvl. Kayuyxku.Onpenenenue. Homenknarypa. Conpsokénnbie aueHbl. byraauen-
1,3, wu3ompeHn. Peaxkuus JlebeneBa. Peakuum mnpucoenuHeHus ankaaueHoB. Kayuyku:
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HaTypaibHbI, CUHTEeTHYeCKHe (OyTaIMeHOBBIH, W3O0MPEHOBBIN). BymkaHu3amms Kaydyka.
Pe3una. D00HMUT.

Anxunor.Onpenenenune. Homenknarypa. [lomyyeHue ©  TmpUMEHEHHE — alleTHIICHA.
XHUMHUYECKHE CBOKCTBA ALIETUIICHA: TOPEHUE, PEAKIIMN IPUCOECIUHEHNUS: THAPOraJOreHUpOBaHUE,
rajioreHupoBanue, rugparanus (peakuusa Kydueposa). Bunninxiaopua, moJIuBUHUIXIOPHU.

Apenwvi.Onpenenenue. beH3on: ero cTpoeHue, HEKOTOphle (U3HUECKHE U XUMUYECKUE
CBOICTBa (TOpeHHE, peaKIMM 3aMEIEHUs — TaJlOT€HUPOBAHUE, HUTPOBAHHUE), IMOJIyYEHUE U
MIPUMEHEHUE. DKCTPAKLIHUSA.

Ipupoonwiti eaz.Coctas npupogHoro rasa. Ero Haxoxxnenue B npupoge. [lpenmyiecrsa
MPUPOTHOTO Ta3a KaK TOIIMBA. XUMHUYECKas IepepadoTka MPUPOAHOrO rasa: KOHBEPCHS,
nuponu3. CUHTE3-Ta3 U €ro UCIOIb30BAHUE.

Hegmbo u cnocobul eé nepepabomxu.IlomytHbiil HeTAHOI ra3, ero coctaB U GpaKuu —
ra3oBblii OeH3UH, TmpomnaH-OyraHoBas, cyxod ra3. Hedts, €€ cocrtaB m mnepepaboTka —
neperoHka, KpekuHr, pupopmunr. Hedgrenponykrsl. OKTaHOBOE UUCIIO; OCH3UH.

Kamennwiii yeons u e2o nepepabomra. ViIckornaemblil yroiib: aHTpalMT, KAMEHHBIH, OypbIii.
KokcoBanne kameHHoro ymis. KokcoBwlli ra3, amMmmuauHas BOJa, KaMEHHOYIOJIbHAs CMOJA,
kokc.l"a3u¢ukanys u KaTaJIuTHYECKOe THIPUPOBAHNE KAMEHHOT'O YIJISL.

Lemoncmpayuu. T'opeHue meTaHa, 3TaHa, aueTwieHa. OTHOIIEHHWE METaHa, JTHIECHA,
aneTuieHa U OEH30J1a K pacTBOpaM IlepMaHraHara kKaius u 6pomHoi Boze. Ilonydyenue stunena
peakiuel JeruaparalMyd 3TaHOJa M aleTWIeHa TUAPOIU30M KapOuja Kaiblus. Paznoxenue
Kay4dyKa IIpU HarpeBaHUU, UCTIBITAHUE MPOAYKTOB PA3JIOKEHUSI HA HENPEIEIbHOCTh, KOJIEKIIUU
«HedTp 1 HEDTENPOAYKTHI», «KaMeHHBIN yroib U MPOAYKTHI €ro nepepadotkmy», «Kayaykm.

Jlabopamopnvie onvimel. OOHapyKeHHE TNPONYKTOB TropeHus cBeud. lccriegoBanue
CBOMCTB Kay4yKOB.

Kucaopoxa- n a3orconep:xammye opranndeckne coeMHeHUs

Oonoamomnvie cnupmoi. Onpenenenre. OyHKIMOHATbHAS TUAPOKCUWIbHAS Tpymma.
lomonornyeckuit  psAn  NpeAenbHBIX  OJHOATOMHBIX  CHHUPTOB. 3omepuss monoxeHus
¢yHKIMOHANBHON Tpynnbl. BogoponHas cBs3b. XUMHUUECKHE CBOMCTBA CHMPTOB. AJbAETHAHAS
rpynna. Peakuust stepudukanuu, cinoxHbsle 3¢upbl. IlpuMenenue cruproB. JleilicTBue
METUJIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPraHU3M YEJIOBEKA.

Muozoamomnvie cnupmer.Onpenenenue. OTUICHDIMKONb. [nunepuH. I[lonydyenue wu
XMMHUYECKHE CBOMCTBA MHOIOATOMHBIX CHUpPTOB. KauecTBeHHas peakuys Ha MHOIOATOMHbBIE
crupThl. AHTHGPU3.

@enon. CtpoeHue, MONy4YeHUE, CBOWCTBA W MpHMeHeHHe ¢eHona. KauecTBeHHbIE
peakuuu Ha ¢peHosn. BzaumHoe BIusiHuE aTOMOB B MOJIeKyIe (heHoa.

Anvoecuowr.Onpenenenne. DopManbaerua MU aueTalbACTHA. XUMHUYECKUE CBONCTBA
anpaernyioB. KayecTBeHHbIE peakuMM Ha  anbAeruipl. Peakuuu  MOJIMKOHIEHCAIMH.
KapOonunbnas rpynna. KeToHsl Ha mpuMepe aneToHa.

Kapbonosvie  xucnomoi.IlpenensHple OTHOOCHOBHBIC KAPOOHOBBIE KHCIOTHI , HUX
romonornyeckuit psa. [onydenne u npumeHeHne. XMMHUUECKHUE CBOMCTBAa KapOOHOBBIX KHCIIOT.
Peakuust arepudukaiim.

Cnooicnole a¢upol. Kupol. Peaxuus srepudukanym. Ciioxxabie 3Qupbl. JKUpbI, UX COCTaB
Y TUAPONHA3 (KUCIOTHBIN | mea04Hoi ). Mbuta. ['mapupoBanue >KUpoB.

Venesoowr. YrneBonpl. Monocaxapuasl. Imoko3a kak — anpaerugocnupr.  CopOwur.
Mornounokucinoe u  cnuproBoe  Opoxkenue. Dotocuntes.  Jucaxapuael.  Caxaposa.
[Tonucaxapuapl: Kpaxmal, LEJUII0I03a.

Amunol. AMuHOTrpynna. AMUHBI TpelneibHble W apoMarnyeckue. AHwiuH. llomydenue
aMuHOB. Peakius 3unnHa. XMMUYECKHUE CBOWCTBA U IPUMEHEHHUE aMHHOB.
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Amunoxuciomol. Benku. AMUHOKUCIIOTBI KakK amMQOTepHbIE OpPraHHYECKHUE COCTUHEHUSI.
I'muuyn. Peakuums nonmukonaeHcauuu. Ilentunnas cBsasw. [lepBuuHas, BTOpUYHAs, TpETHYHAs
CTpyKTypel ~OenkoB. KauecTBeHHble peakuun Ha Oenku. [maponu3.  [lenarypanws.
buonornueckue QpyHkum OEIKOB B OpraHu3Me.

Hemoncmpayuu. OkxucieHue cnupra B ajpaeruj. KauecTBeHHass peakuus Ha
MHOT0aTOMHbIE CIUPTHL. PacTBopuMoCTh (peHona B Boge mpu OOBIYHOM TeMIeparype U Mpu
HarpeBanud. KauecTBeHHble peakuuu Ha ¢eHon. KadecTBeHHBIE peakiuM Ha aJbJACTHIBIL.
BzaumoneiictBue miroko3sl ¢ ruapokcuaom menu(ll) kak ampaermmocnupra. KadecTBeHHAs
peakuus Ha kpaxmai. L[BeTHble peakuyuy OEIKOB.

JlabopamopHnvie  onvimel.CpaBHEHHE CKOPOCTHM HWCHApeHHs BOAbl M 3TAHOIA.
PactBopuMocCTh mHIIepUHA B BOJIE. XUMHUUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHL. OmnpeneneHue
HETNPEAENIbHOCTH PACTUTEIBLHOTO MacCa.

Ilpakmuueckasn paboma Nel Vinentudukanus OpraHU4eCKUX COSTUHECHUM.

Oprannyeckasi XuMusi ¥ 0011€CTBO

buomexnonoeus.llepuonsl e€ pazsutus. Tpu HampaBieHUs] OMOTEXHOJIOTHUH: TeHHAas (WIIH
TeHEeTHYEeCKasl) WH)KEHEepusl; KJIeTOUHasi MH)XeHepus; Ouojoruyeckas MHxXeHepus. I eHeTuuecku
MonuduuupoBanHele opranu3mbl (I'MO) u TpancrenHas mnponykuus. KioHuposaHue.
NmmoOunmn3oBaHHble GEPMEHTHI U UX IPUMEHEHHE.

THonumepvi. Knaccupukanus  moaumepoB.VICKycCTBEHHBIE — MOMMMEPBI:  LEIUTYJIOH/I,
alleTaTHbIN MENK, BUCKO3a, LeTo(aH.

Cunmemuueckue noaumepel.Cnoco0bl MOMYyYEHUS MOJUMEPOB: MMOJUMEPHU3ALUST U
nonukoHaeHcanus.  CuHTeTMueckue  Kaydykd. [Dlmactmaccel:  MOMUCTHPON,  TeQIIOH,
nonuBUHMWIXI0pUA. CHHTETHYECKHE BOJIOKHA: KallpOH, HallJIOH, KeBJap, JaBCaH.

Lemoncmpayuu. Komnekuu IuiacTMacc, CUHTETUYECKUX BOJIOKOH W W3JEINM M3 HUX.
Pa3noxxenue nepokcuia BOAOpo/ia ¢ MOMOUIbIO KaTasla3bl IPUPOJHBIX 0OBEKTOB.

JlabopamopHule onvimvl. 3HAKOMCTBO C 00pa3aMH IIaCTMAcC, BOJIOKOH M KayqyKOB.

Ipakxmuueckas pabomaNe2.Pacrio3HaBaHUE TJIACTMACC U BOJIOKOH.

11 kaacc. ba3oBblii ypoBeHb

CrpoeHue BelecTs

OcHoBHBIE cBefeHUsT O cTpoeHHH aroMa. CTpoeHue aroma: SApO U AJIEKTPOHHAs
obomnouka. M3oromnel. XuMuueckuil aeMeHT. bonbIioit anpoHHbIi Komnainep. YpoBHH CTPOEHUS
BEILIECTBA.
[Iepuoanueckas cucremMa xumuyeckux smemeHToB [[. M. MeHnneneeBa B cBeTe ydeHHS O
cTpoeHHH aroMa. DU3MYECKUH CMBICI HOMEPOB: JJIEMEHTA, MEepuoAa, rpynnbl. BaleHTHbIE
ANIEKTPOHBL. DNEKTPOHHAs KOH(QUTypalrusi aTroMoB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB
3JIEMEHTOB B MEPUO/IAX U TPYyMIAX. DJIEKTPOHHBIE CEMENCTBA XUMHUUECKUX 3JIEMEHTOB.
dunocodckue 0CHOBBI OOMHOCTH [leproandecKoro 3aKkoHa M TEOPUU XUMHUYECKOTO CTPOCHHS.
[Ipennoceuikn oTkpeiTHs [lepuoanyeckoro 3akoHa M TEOPUHM XUMHUYECKOro cTpoeHus. Poib
JUYHOCTH B UCTOPUU XUMHUHU. PONb MPAKTUKK B CTAHOBJIEHUU U PA3BUTUN XUMHUYECKON TEOPHUN.

Hounnas xumuueckas cesa3b u uoHHble Kpucmaiiudeckue pewémru. KaTnoHsl Kak MpOIyKT
BOCCTaHOBJICHUSI aTOMOB METajUIOB. AHMOHBI KaK IPOIYKT OKHCJIEHHUS aTOMOB HEMETAJUIOB.
HNonHnas xumMuyeckast CBs3b U MOHHAs KPUCTAIINYECKAst pelEéTka. FIOHbI IPOCTHIE U CIOXKHBIE.

Kosanenmnasn xumuueckas c64a3b. Amomuvlie U MONEKVIAPHbIE KPUCMALIUYECKUE
pewémku. KoBalleHTHAs! HEMOJISIPHAsI U MOJIApHAs CBSA3H. DJIEKTPOOTPULATENBHOCTh. KpaTHOCTH
KOBaJIGHTHOM cBA3UM. OOMEHHBIH U JOHOPHO-AaKUENTOPHBIH MEXaHU3Mbl 00pa30BaHUA
KOBAJICHTHBIX CBsi3€il. [10IIpHOCTD CBSA3M U MOJIAPHOCTH MOJEKYNbl. MONIEKYIISIpHBIE M aTOMHbIE
KPUCTAJUINYECKHUE PELIETKH.
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Memannuueckas ceéa3b.MeTalNIM4ecKue KPUCTALNIMYECKUE PEIIETKU. Meramyeckas
XUMUYECKAsl CBSI3b: MOH-ATOMBI U JJIEKTPOHHBIM ra3. @u3nueckue CBOMCTBA METAIOB U MX
IIPUMEHEHNE HA OCHOBE ATUX CBOMCTB. CIjiaBbl YEPHBIE U LIBETHBIE.

Booopoonas xumuueckasn ceéazv.BogopoaHas XuMudeckas CBA3b: MEXKMOJEKYIspHas U
BHYTPUMOJIEKY/ISIpHAst. 3HAUYEHHE BOJAOPOIHOM CBSA3U B IPUPOJIE U )KU3HHU UEIOBEKA.

Ionumepwi.IlonuMeppl, UX MOTYyYEHUE: PEAKIUHU MOJIMMEPHU3ALNN U MOJIUKOHJIEHCAIINH.
[Inactmaccel. Bonokna. Heoprannyeckue noamumepsl

JMucnepcHble cucTeMbl./lucniepcHble CUCTEMbI: aucHepcHas (aza U JUCHEPCHOHHAS
cpena. Kiaccudukanusi TucriepcHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO U 110 pa3Mepy 4acTHIl
¢da3pl. ['pybomucriepcHble CHUCTEMBI: SMYIbCHUHU, CYCIEH3UH, a’po30JH. TOHKOIUCIIEPCHBIE
CUCTEMBI: 301U U resid. CHHepe3nc U Koaryssusl.

Hemoncmpayuu.Paznuunsie ¢opmbl [lepronnyeckoid CUCTEMbI XUMHUYECKHX JIEMEHTOB
. U. MenneneeBa. Mojienb KpUCTAIITUYECKON pemEéTKH xyiopua Harpus. OOpasisl MHHEPAJIOB
C MOHHOW KPUCTAJIIMYECKON PEIIETKON: KaJIbLIUTA, TaJIUTA, MOJIEJIN KPUCTAJUIMUYECKUX PELIETOK
«cyxoro npaa» (wm mojaa), anMasa, rpadura (W kBapua). Moaens MOISIpHOTOo 00bEMa rasza.
OOpa31pl pa3IMYHbIX JTUCHEPCHBIX CUCTEM: SMYJIbCUH, CYCHEH3MH, aspo3oneil, resieil u 3oiei.
Koarymsmust. Cunepesuc.

JlabopamopHvle onvimel. MoaeTUPOBaHUE METAUIMYECKON KPHUCTAJUINYECKOM peIIéTKu.
Henarypamusi Oenka. [lomydeHnue smynmbCcuu pacTuTenbHOro macia. l[lomydeHue cycrneH3uu
«U3BECTKOBOTO MOJIOKa». [lomyueHne KOIOMIHOTO pacTBOpa KypHHOIo OejiKa U UCCIe0OBaHUe
€ro CBOMCTB C ITOMOIIBIO JIA3EPHON yKa3KH.

XuMHYeCKHe peakiun

Knaccugurkayua xumuueckux peaxyui.Peakuum 0e3 H3MEHEHHs] COCTaBa BEIIECTB:
aJIIOTpONH3auu U u3oMepuszanuu. [Ipuuannsl amnorponuu. Knaccudukanus peakuuii mo 4uciy
U COCTaBy PEareHToB U MPOAYKTOB U MO TEIUIoBoMY 3ddekty. TepMoxumudeckrue ypaBHEHHS
peaxkumii.

Ckopocmb  xumuyeckux peaxkyuii.CKOpOCTh XHUMHUYECKOM peakiuu H (akTopsl €&
3aBUCHMOCTHU: IPUPOJIa PEArupyIOLIUX BEIIECTB, IUIONMIA/lb UX CONMPUKOCHOBEHUS, TEMIIEpATypa,
KOHIIEHTpAaIMs 1 Halmuue Katanuzaropa. Karanuz. ®@epmenTsl. UTHruOUTOpHI.

Xumuueckoe pasHnogecue u cnocodovl e2o cmeujenus.O0patumble peakuuu. OOmas
XapakTEepUCTHKa pEeakUuu CHUHTe3a aMMUaka UM YCJIOBUS  CMEUICHUS  PaBHOBECUS
IIPOU3BOACTBEHHOI'O MpOIiecca BIIPABO.

T'uoponuz.I'naponus HeoOpaTUMBIM U oOpaTuMbIid. Tpu ciaydas ruaponusa coneit. Porb
THJIpOJIM3a B 0OOMeHe BemecTB. Ponb ruponmsa B sHEpreTHIeckoM oOMeHe.

Oxucnumenvrno-eoccmanosgumenvhvlie peakyuu.CteneHb OKuciaeHuss. OKHUCIHUTENb U
BOCCTaHOBUTENb. OKUCIEHNE U BOCCTAHOBICHHE. DJIEKTPOHHBIN OajaHc.

Onexmponus pacniasos u pacmeopos. IIpaxkmuueckoe npumeHeHue
anexmponuza.l’anpBaHoruiactuka. ['ansBanocrerus. Padpunuposanue.

Jemoncmpayuu.9x30- W SHAOTEPMUYECKHE peakuuu. TemsoBble SABICHHUS IpU
pPacTBOPEHUN CEPHOW KHUCIOTHI U aMMHA4HON CEJIUTpPHl. 3aBUCUMOCTb CKOPOCTH PEaKLHUHU OT
MPUPOABl BEIIECTB HA NPHUMEPE B3aUMOJCHCTBUSI PACTBOPOB PA3JIMYHBIX KUCJIOT OJMHAKOBOM
KOHIICHTpAI[MU C OJMHAKOBBIMU KyCcOuKaMu (TpaHyllaMH) IIMHKa ¥ OJWHAKOBBIX KYCOYKOB
pa3HbIX MeTaJuloB (MarHus, LIMHKa, Xelle3a) C pacCTBOPOM COJITHOM KUCIOTHL. B3anmopeiicTBue
PacTBOpOB CEPHOM KHCIIOTHI C PACTBOpaMU THOCYIb(ara HATpHUs PA3IUYHON KOHIICHTPAIMU H
TeMIiepatypsl. Mopenp Kumsmero cios. Pa3noxkeHue mnepokcuaa BOAOpoAa C IOMOIIBIO
HEOPTaHWYECKHUX KaTajn3aTopoB (COJeH Keje3a, MONUAA Kalus) W TPUPOIHBIX OOBEKTOB,
colepkammx  Karamazy (celpoe  wmsco, kaprodenb). [Ipocreiiime  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKLUMH: B3aUMOJCHCTBHE IMHKA C COJSTHOM KHCIOTOM M XKejle3a ¢
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cynbarom menu(ll). Moxmens snexrponmmuzépa. Moaenb 3IeKTPOIU3HON BAHHBI TS TIOTYYCHHSI
AJTIOMUHUS.

Jlabopamophvie onvimei.IIpoBeieHue peaknuii, WAYIIUX JO KOHIA, [0 MPAaBHITY
bepronne. PaznoxeHue mnepokcuaa BOAOPOAA C MOMOIIBIO JHOKCHAAa MapraHma. CmelieHue
paBroBecust B cucreme Fe’t + 3CNS™ « Fe(CNS);. McnbiTaHue HHIMKATOPAMH CpPEbl
pPacTBOPOB coJiel pa3IMYHBIX TUIOB. B3aumoneiictBue pactBopa cynbhara menu(ll) ¢ xemnesom
U TUJIPOKCHUIOM HaTpUsl.

IIpaxmuueckas pabomale ] .Penienne SKCIEpUMEHTANBHBIX 3314 10 TeMe «XHUMHYecKast
peakuus».

BemecrBa n ux cBoiicTa

Meramibl.O0mue ¢usudeckne cBoicTBa MeTawioB. Kimaccudukamuss MeTayuioB B
TeXHUKe M XuMuU. OOIMe XUMHYECKHE CBOWCTBA METAJUIOB. YCIOBHS B3aUMOICHCTBUS
METaJUJIOB C PACTBOPaMHU KUCJIOT U coiel. MetaioTepmus.

Hemerannel.bnaroponsusie  raspl. Hemeramnel kak oxuciurenu. Hemeramnsl kak
BoccTaHOBUTENU. P anexTpoorpunarensHocT. iHEpTHBIE Miin GJ1aropoAHbIe rasbl.

Kucnomer mneopeanuueckue u opeanuueckue KUCIOTBI € TOYKM 3pEHUS aTOMHO-
MOJIEKY/ISIPHOTO yueHUusl. KHUCIOThI ¢ TOUKHM 3peHHs] TEOPUH 3JIEKTPOIUTUYECKON TUCCOLMALINU.
Kucnaorsl ¢ TO4YkM 3peHHMs HOPOTOHHON Teopuu. OOIME XMMHUYECKHE CBOWCTBA KHUCIIOT.
Knaccudukanuus Kucior.

OcHoeanus Heopeanuueckue u opeanudeckue. OCHOBaHMS C TOYKH 3PEHUS aTOMHO-
MOJIEKY/IsIpHOTO yueHHsl. OCHOBaHUS C TOUKH 3PEHMS TEOPUH JIEKTPOIUTHUECKON TUCCOIHAIINH.
OcHOBaHMA C TOYKU 3pEHHUs] MPOTOHHOH Teopuu. OOIIME XMMHUYECKHE CBOICTBA OCHOBaHMM.
Knaccudukanmsi ocHOBaHMIA.

Amepomepnvie coedunenus neopeanuveckue u opeanuieckue. AMpOTEpHbIE OKCHUABI U
ruapokcunbl. Ilomydenne wu  cBolicTBa  aM@OTEpHBIX  HEOPraHMYECKHX  COEIUHEHHI.
AMHHOKHUCIIOTH — aM(OTEpHbIe OpraHnvYecKkue coenquHeHus. [lenTuapl u nenTuaHas cBs3b.

Conu.Knaccuduxanus coneid. XKEctkocTh BOIbI U criocoObl €€ ycTtpaHeHus. Ilepexon
kapOoHara B rujipokapOoHaT u o0parHo. O0IIre XUMHUYECKHE CBOWCTBA CONEH.

Hemoncmpayuu. Konnekuust metamoB. Kosmteknust HemerannoB. BzaumoneiicTBue
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHl C Menblo. Bcembllka TepMUTHOW cmecH. Bcemblmka
yépHOTO TOpoxa. BpITeCHEHHWE TaJoOreHoB W3 UX PacTBOPOB JPYTUMHU TaJIOTEHAMH.
B3aumozeiicTBre nmapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJSTHOM KHUCIIOTHI M aMMMaKa («IbIM
0e3 orus»). [lomydenne amMmmaka W u3ydeHHE ero cBoucTB. [lomydenue amdoTepHOTrO
TUAPOKCH]IA U U3yUYEHHE ero CBOUCTB. [lomydeHue :kECTKOM BOJBI U YCTpAHEHHUE €€ KECTKOCTH.

Jlabopamophnvie  onvimul.IlonyyeHne  HEpaCcTBOPUMOTO  THIPOKCHAA M €ro
B3aUMOJEUCTBUE C KHUCIOTOW. MccienoBaHWe KOHLEHTPUPOBAHHBIX PAacTBOPOB COJISHOM H
YKCYCHOM KHCIJIOT KamelbHbIM METOIOM TNpu HUX pa3daBieHuu Boaoil. Pazmuunbie ciaydau
B3aMMOJEHCTBUS PACTBOPOB COJIEN aTFOMUHUS CO WIETOYBI0. YCTPAHEHUE KECTKOCTH BOJIBI.

Ilpakmuueckas pabomalNe2 .Pemenue 3KCiepuMEeHTAIBHBIX 3aj1a4d 1o TeMe «BemecTa u
HX CBOWCTBAY.

X¥MHUSA U COBpeMEeHHOe 001IeCTBO

Xumuueckas  mexuonozus. Ilpouzeoocmeo ammuaka u  memarond. XUMHUYECKas
TEXHOJIOTHUA. XUMHUYECKHUE MPOIIECCHI, JIeXkKalllle B OCHOBE MPOM3BOACTBA aMMHUAaKa M METaHOJIA.
XapakTepucTHKa 3TUX TporeccoB. O0IMe HayYHbIE TPUHITUITBI XUMUYECKOTO MTPOU3BOCTBA.

Xumuyeckas epamomuocms Kax KOMHOHeHm oOwell Kyibmypul denoseka.MapKupoBKa
YIIAKOBOYHBIX MAarepuajoB, OJJIEKTPOHUKM M OBITOBOM TEXHUKH, O3KOJIOTMYHOTO TOBapa,
MPOAYKTOB MUTAHUS, ITUKETOK MO YXOY 32 OJIeHKI0H.



MYHULIUITAJIBHOE OBII{EOBPA3OBATEJILHOE VUPEX/EHUE «®EP3UKOBCKA S
CPEJIHSIS OBLLIEOBPASOBATEJIBHA S IIIKOJIA» MYHULIUIIAJIBHOI'O PAOHA
«DEP3UKOBCKUMN PANOH» KAJTYXCKOM OBJIACTHU

Jlemoncmpayuu.Mojenb TPOMBIIUIEHHONM YCTAaHOBKM IIOJIYYEHHS CEPHOW KHUCIOTBHI.
Mogenb KOJOHHBI CHHTE3a aMMHaka. BumeopparMeHTbl M claiifibl O CTENEHU 3KOJIOTUYECKON

YUCTOTHI TOBApA.

JlabopamopHvie onvimsi.I3yueHne MapKUPOBOK Pa3IMYHBIX BUIOB MPOMBIIIICHHBIX U

IIPOAOBOJILCTBCHHBIX TOBAPOB.

TEMATHYECKOE IIVNIAHUPOBAHUE
10 kaace
(yHUBepCalbHbBIH U TyMaHUTAPHBIN TPOGUITH)

Conep:xxanue KoanuyecTBO yacoB
Beenenue 6
VYTIIeBOIOPOIBI M UX TPUPOIHBIC HCTOYHUKHU 19
Kucnopon- m asorocomepikaiimue OpraHWYeCKHe COCIUHEHHUS M HX 33
HaXO0XJAEHUE B )KMBON IPUPOJIE
VckycCTBEHHBIC M CHHTETUICCKHE TTOJTMMEPBI 10
68

10 kaace

(TexHOIOTHYECKHIA TIPOQHIIB)

Conepxxkanue KoJsnyecTBo 4acoB
Beenenue 2
YT1eBoA0POIbI U UX MIPUPOIHBIE HCTOUHUKH 12
Kucnopon- u asoroconepxkaiiye OpPraHUYeCKHE COEIWHEHHUS M HX 16
HAXO0XJICHHUE B )KHBOU TIPHUPOJIC
VckycCTBeHHBIC M CHHTETUICCKHE ITOJTHMEPBI 4
34

11 kaace

(yHHMBepcanbHBIN ¥ T'yMaHUTAPHBIH PO HITH)

Conep:xkanue KoanuyecTBo yacoB
CtpoeHnue BeniecTna 30
XUMUYECKUE PEAKIUHU 14
BemiecTBa 1 X cBOMCTBa 20
XHMHS U COBPEMEHHOE 00ILIECTBO 4
68

11 kaace

(TexHOMOTMYECKHI TIPOQHIIH)

Conep:xanue KoandyecTBo yacoB
CtpoeHue BelecTBa 9
XHUMHYECKUE PEAKIIUN 12
BemecTBa u ux cBoMcTBa 9
XUMUS 1 COBPEMEHHOE 00IIEeCTBO 4

34




MYHULIMITAJIBHOE OBILIEOBPA30OBATEJIBHOE YUYPEX/IEHUE «®EP3UKOBCKASA
CPEJIHSISI OBILIEOBPA30OBATEJILHAS IIIKOJIA» MYHULIUIIAJIBHOI'O PAMOHA

«DEP3UKOBCKNU PAMOH» KAJTYXCKOM

YYEBHUKH

1. Xumus 10 kmacc: yue6. nns oOmieoOpa3oBat. OpraHH3AIHiA

INa6puensn, . I. Octpoymos, C. A. Cnaakos..-M.: [Ipocsemenue.

2. Xumust 11 kmace: yde6. mius oOmeoOpa3oBar. OpraHU3aIuit

OBJIACTH

: 6azoBeii yposenb. / O. C.

: 06azoBeIii ypoBenb. / O. C.

I'a6puensu, U. I. Octpoymos, C. A. Cnankos..-M.: [Ipocsemienue.



