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IHosgscHuTeaLHAA 3aIIUCKA

PaGouas mporpamma coctasiena st pabotsl o yueonukam O. C. ['abpuensna,
N.I'.OctpoymoBa,C.A.CnaakoBa «Xumus. bazossiid ypoBeHb» st 10, 11 kmaccos.
Pabouas mporpamma cpegHero o01ero oopa3oBaHus 10 XUMHUH COCTaBJIEHA Ha
ocHoBe DenepanbHOro rocyIapcTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OOIIETO
oOpa3oBaHus. B Hell Takke yUUTHIBAIOTCSI OCHOBHbBIE UEH U MOJTOKEHUS
[Iporpammel pa3BuTus U GOPMUPOBAHUSI YHUBEPCAIBHBIX YUCOHBIX ACUCTBUH 15
CpEIHEro o0IIero 00pa3oBaHus.

CornacHo 00pa30BaTe€IbHOMY CTaHIAPTY, IVIABHBIC UeIU CPeOHe20 00uiezo
00pa3oeanus CoOCTOAT:

1) B mpuoOpereHWH  3HAHWH, YMEHHA H  CIOOCOOOB  JICSITEIHHOCTH,
COoCOOCTBYIOIIMX (POPMUPOBAHUIO IIEIIOCTHOTO NPEICTABIECHUS O MUPE;

2) B pa3BUTUU ONbITA PA3HOOOPA3HOW JCSITEIBHOCTH, CAMOIIO3HAHHUS U
CaMOOTIPEEIICHHUS;

3) B OCO3HAaHHOM BBIOOPE HHIMBHUIYaJbHOH 00pa30BaTELHONW TPACKTOPUU U
npodeccruoHaIbHOM 1€ATEIBbHOCTH.

Bonpbioil BkiIaag B JOCTHXKEHUE STUX IeJiel cpenHero oouero oOpa3zoBaHMs

BHOCHUT U3yUeHUe XUMUU, KOTOpOe IPU3BAHO obecneuums:

1) dopMupoBaHHE €CTECTBCHHO-HAYYHOH KApTHHBI MHpa, B KOTOPOW CHCTEMa
XUMUYECKUX 3HAHUH SBISETCS €€ BaXKHEUIINM KOMIIOHEHTOM;

2) pa3BuUTHE MHTEJUIEKTYaIbHOTO u HPABCTBEHHOTO MOTEHLIHAIA
CTapILEKIACCHUKOB, (OPMHPOBAHME Yy HHUX OHKOJOTMYECKHM TIPaMOTHOIO B
y4ueOHOM U npodeccroHanbHON NeATeIbHOCTH, a TAKXKE B OBITY;

3) OCO3HaHWE Yy CTapIIEKIACCHUKOB HEOOXOAMMOCTH B pa3BUTHH XUMHUU U
XUMUYECKON MPOMBIIUIEHHOCTH, KaK TPOU3BOAUTENBHON CUIIbI OOILIECTBA;

4) MOHMMaHHE HEOOXOIMMOCTH O€30MacHOro oOpalleHUuss ¢ BEIEeCTBAMU U
MaTepHuaiaMy, UCIOJIb3YEMbIMU B TPO(PECCHOHAIBHON U TOBCEHEBHOM KU3HMU.

Henamu uszyuenun xumuu ¢ cpeoneil wiKoe A6AANMCA:

1) BuIEHHE M MOHMMAHUE 3HAYUMOCTH XMMHUYCCKUX 3HAHUM I KaXKJIO0TO YjICHa
COIIMyMa; YMEHHE OIICHUBATh pa3inyHbie (DAKThl U SIBICHHS, CBSI3aHHBIE C
XUMUYECKUMH O00BEKTaMH U MPOIECCaMU HAa OCHOBE OOBEKTHBHBIX KPUTEPUEB
U ONpeneNEéHHOW CUCTEMBbl ILIEHHOCTEH, (opmynupoBath U 000CHOBBIBATh
COOCTBEHHOE MHEHUE U YOCXKICHUE;

2) TIOHUMaHHWE POJIM XMMHU B COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHE MUPa
Y UCIOJIb30BAHNE XUMHUUYECKUX 3HAHUMN JUIsl OOBSICHEHUSI 00OBEKTOB U MPOLIECCOB
OKpYy’Karollen AEUCTBUTEIBHOCTH — IIPUPOAHOU, COLUMAIBHOM, KYJIBTYPHOW,
TEXHUYECKON CpPEelbl;

3) dopmupoBaHUE Y CTAPUICKIACCHUKOB MTPH U3YUYCHUN XUMUH OIBITA TIO3HAHUS U
CaMOTIO3HAHUSI C TOMOIIbIO  KIIFOYEBBIX KOMIIETEHTHOCTEH  (KIIFOYEBBIX
HABBIKOB), KOTOpPbIE UMEIOT YHHMBEPCAJIbHOE 3HAYEHUE ISl Pa3JIMYHBbIX BHJIOB
NeATEeTbHOCTH, — TIOWCKA, aHaimu3a U 00paboTKH MH(POPMAIIMU, U3TOTOBICHHUE
WH(OPMAIIMOHHOTO TPOAYKTa W €ro MPE3CHTAIMH, MPUHSATUS PEIICHUH, ,
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KOMMYHHUKAaTUBHBIX HAaBBIKOB, O€30MAacHOr0 OOpallleHHs C BEIEeCTBAMH,
MarepuasaMd M TpoleccaMd B TMOBCEAHEBHOW JKM3HU M MPOPECCHOHATBHOM
NEeATEIbHOCTH.

Memoouueckue ocodennocmu Kypca

Copnepkanue Kypca peanusyerca U3 pacuéra 1 4 B Hemeno. DTOT JUMUT
BpEMEHHU U 00YCIIaBIMBAET PsJi METOANUYECKUX OCOOCHHOCTEHN Kypca.

N3yyenue xumuum Ha 0a30BOM YpOBHE amnpuopu HE TOTOBUT
cTapiiekiiaccHukoB k crnadye EI'D mo xumuu. IloaTtoMy B mocTpoeHMH Kypca
WCIIOJIB30BAH AHMPONOYeHmpuieckuil no0xoo, pru KOTOPOM 00yUYEHUE MPEIMETY
MPOUCXOUT HA OCHOBE Yy4u€Ta MX HHTEPECOB, CKIOHHOCTEW U OCOOEHHOCTEH,
BMECTO XeMUOYEHMPUUECKO20 N00X00d, TIPU KOTOPOM O00yUEeHUE XUMHUU CTPOUTCS
Ha OCHOBE IPUHLHUIIOB U METOJIOB [TO3HAHUS CAMOW XUMUMU.

Hu3kass MoTuBauMsg H3y4E€HHUS XMMHAHM  OOJIBIIMHCTBOM  yYaIlUXCS
TYMAaHUTAPHBIX KJIaccOB 0OycloBieHa €€ CTaTycoM Kak HenpoQuIbHOU
JUCUUIUIMHBL. [103TOMy C 1eJbl0 TMOBBIIEHUS MHTEpEca K XUMUU y TaKuX
CTapIIEKIIACCHUKOB  MPEAYCMOTPEHO YCWJIEHWE MPUKIATHOTO  Xapaxkmepa
COJIep>KaHMs U TI0O3HABATEIbHOM ESITEIbHOCTH IPU 00YYEHHUH JJAHHOTO Kypca, T. €.
CBSA3M XMMHUH C IOBCEJHEBHOM XM3HBIO YEIOBEKa. Tak, B Kypce OpraHM4ecKOn
XMMHHA Ha 0a30BOM YPOBHE Ipeajiaraercsi uzyueHue paszaena «OpraHudeckas
XUMHSI W OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIIEKJIACCHUKOB C OCHOBaMHU
OMOTEXHOJIOTUM U XHUMHUHU TNOJUMEPOB. A B Kypce oO0meld XUMHU B paszzeie
«XUMHS U COBpEMEHHOE OOLIECTBO» paccMaTpuBaeTcs Tema «XUMHUYecKas
IPaMOTHOCTb, KaK KOMIIOHEHT OOIIeld KyJbTypbl 4YeEJIOBEKa», (OopMUpYeETCs
YBaXEHUE K UHCTPYKIMUSAM IO IKCIUTyaTallii OBITOBBIX MPUOOPOB M MPENAPATOB, a
C LEJbI0 MPABWIBHOIO YXOJa 3a TPUKOTAKHBIMU U3ACIUAMH (YUCTKOU, CTUPKOH,
CYILUKOM, YTIHOKKOM ), — YMEHUE YUTATh UX ITUKETKHU.

YyeOHblli MaTepran Kypca XMMUU Ha 0a30BOM YPOBHE U3JIOKEH HE B CYyXOM
TUIaKTHYeckoM ¢opmate, a gopmame cobecedosanus ¢ OOydarolUMCS  Ha
OCHOBE pEaIu3alui MEKIPEIMETHBIX CBS3€M C MHPOBOM XYAOKECTBEHHOU
KYJBTYPOU, TUTEPATYPOU, HCTOPUEH.

Xumuueckuul sKcnepumenm u pacuyémuvle 3a0aiu no Gopmynam u ypasHeHusm
B Kypce 0a30BOro ypoBHS M3-3a HEOOJIBLIOrO JMMHTAa BPEMEHHM HCHOJB3YIOTCS
HECKOJIBKO HMHA4ye, Ye€M B OCHOBHOW WIKOJE€ W IPU H3YYCHHH XUMHUU Ha
yrayOon€éHHOM YpOBHE.

VYBenuueH yJenbHbId BEC TEMOHCTPALMOHHOIO SKCIIEPUMEHTA U YMEHBIIEH —
71a00pPaTOPHOTO YUEHUUYECKOTO.

OguH 4yac B Hemeno, OTBEAEHHBIM HAa M3y4yEHHUE Kypca, Npelrosaraer
HIMPOKOE HCTOJIB30BAHUE JEKYUOHHO-CEMUHAPCKOU (DOopMbl NPoedeHUs Y4eOHbIX
3auamuti. ITO TO3BOJISIET CTapILIEKIACCHUKAM HE TOJbKO 3(()EKTUBHO yCBAUBAThH
coJlep>KaHue Kypca, HO U TOTOBUT UX K MPOJOJDKEHUIO 0O0pa30BaHUsS B BBICIICH
IIKOJIe, T1Ie Takas popMa npeodiamaer.

MecTto npeagmera B y4eOHOM IJIaHE
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B 6a3zncHoM ydeOHOM ITaHe rTuMHa3uu Ne5 u3ydeHne XUMUW TTPOBOIUTCS U3
pacuéra 1 yac B Hememro (68 yacoB 3a nBa roga oOydeHHsI), B COOTBETCTBHH C
KOTOPBIM W pa3paboTaHa gaHHAas paboyas mporpaMMa MO XUMHH IS CPEIHETO
o01ero oOpa3zoBaHus Ha 6A30BOM YPOBHE.

1.Ilnanupyembie pe3yabTarbl 00y4eHHs

Buinycknuk na 6a3zo6om ypoeéne Hayuumcs.

— NOHUMamb XUMHUYECKYI0 KAPTUHY MHpa KaK COCTAaBHYIO YacCThb [€IOCTHON Hay4yHON KapTHUHBI
MUDA;

— packpvieams POJb XUMHUM M XHMHYECKOTO ITPOM3BOJCTBA KaK IHPOU3BOJUTEIBHON CHIIBI
COBPEMEHHOTO O0IIeCTBa;

— ¢hopmynupoeams 3HAYEHUE XUMHUH U €€ JOCTH)KEHHUH B TOBCETHEBHOM JKU3HU YEJIOBEKa,

— YCMaHaenueams B3auMOCBSI3U MEX]ly XUMUEH U IpYTUMU €CTECTBEHHBIMU HayKaMU;

— ¢opmynupoeams OCHOBHBIE IOJIOXKEHUS TEOPUU XUMHUECKOIO CTPOEHHUS OpraHMYeCKuX
coequHeHuil A. M. DBymnepoBa M WUIIOCTpUpPOBATH MX HIpUMEpPaMU M3 OPraHUYECKOH U
HEOPraHM4YeCKOi XUMUH;

— apeymeHmuposams YHUBEPCAJIbHBIA XapaKTep XUMUYECKUX MOHITUN, 3aKOHOB U TEOPUM 1Jis
OpPraHUYeCKOW U HEOPraHWYECKOM XUMUH;

— ¢gpopmynuposams llepuonnueckuii 3axkon J[. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHUH B
CTPOCHHUU M CBOWCTBaX XHMMHYECKHMX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[Tepnoamueckoit cuctemMbl Kak rpaduueckoro oToopakenus [lepronnieckoro 3akoHa;

— Xxapakmepu3o6ams S- U P-3JIEMEHTBI, a TaKXKe XKelle30 M0 UX MOoJokeHuto B Ileproandeckoii
cucreme /I. 1. Menneneesa;

—  Knaccuguyuposams XUMHUYECKUE CBSI3U W KPUCTAUIMYECKHE pPEIIETKH, OOBACHATDH
MEXaHU3Mbl HUX O00pa3oBaHUS U JOKa3blBaThb €IWHYI0 TPUPOAY XUMHUYECKHX CBsI3el
(KOBaJICHTHOM, NIOHHOMW, METAJTHYECKO, BOIOPOIHOI);

— 00bACHAMb TPUUMHBI MHOTOOOpa3Hsl BEUIECTB, UCIIOJIb3YS SBJIECHUS HN30MEPHH, TOMOJIOTHH,
aJIOTPOIINH;

— Kanaccuguyuposams XMMUYECKUE PEAKIMH B HEOPraHMYECKOM M OpraHMYecKOil XMMHUU MO
pa3IMYHBIM OCHOBAHUSAM U yCcmauaeiueéams CIEUU(PUKY TUIOB peakuuil oT oOuiero yepes
0COOEHHOE K €MHUYHOMY;

— Xapaxmepu3oéams TUIPOIN3 KaK CIEeHU(PUUHBIA OOMEHHBIH MpPOLECC U packpvleéams €ro
POJIb B JKUBOW U HEXXUBOU IIPUPOJIE;

— Xapakmepu3o6amb JIEKTPOIN3 KaK CIEHU(PUUHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U ONPENENSITh €ro IPAKTUUECKOE 3HAYCHHUE;

— Xapakmepu306ams KOPPO3HI0 METAJUIOB KaK OKHCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLECC U
npednazams CIOCOOBI 3alTUTHI OT HEE,;

— Kaaccuguyuposams HEOPraHNYECKHE U OPraHNYECKHE BEIEeCTRa,

— Xxapaxmepuzoéams 00IMEe XUMUYECKHUE CBOWCTBA BaKHEHIIMX KJIACCOB HEOPTaHWYECKUX U
OpPraHMYeCKHUX COEIMHEHHH B IUIaHE OT 00IIEero yepe3 0COOEHHOCTh K €JMHUYHOMY;

— ucnoniv306ams 3HAKOBYIO CHCTEMY XHUMHUYECKOTO sSI3blKa MJIi OTOOpa)KeHHsl cocTaBa
(xumuueckue GopMyIIbl) U CBOUCTB (XMMUYECKUE YPAaBHEHHS) BEILIECTB;

— UCNONIb306amMb TIPABUJIA U HOPMbI MEKTYHAPOJHOW HOMEHKJIATYpPhI JJIsl Ha3BaHUN BEUIECTB 1O
dopmynam 1, HA000POT, JUIsI COCTABICHUS MOJIEKYIISIPHBIX M CTPYKTYPHBIX (POPMYJ COCTUHEHUI
0 UX Ha3BaHUSM;

— 3Hamb TPUBMAJbHBIE HA3BaHUS Ba)KHEHIINX B OBITOBOM OTHOIIEHHMH HEOPraHUYECKHX U
OpraHMYECKHX BEIIECTB;
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— Xapaxmepu3o06amb CBOICTBA, TOJIY4YCHHE W TMPUMEHEHHE BaXXHEUIIUX MpPEICTaBUTENICH
KJIACCOB OPTaHUYECKHUX COCAMHEHUH (aJIKaHOB, AJIKEHOB, AJIKHHOB, AJIKAIMEHOB, apOMaTHICCKIX
YIJIEBOJIOPOJIOB, CIIUPTOB, (EHOJOB, ANBJACTHIOB, MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3()UPOB U KUPOB, YIIICBOJAOB, AMHUHOB, aMUHOKHUCIIOT);

—-  yCmaHaenueams 3aBUCUMOCTh JKOHOMHKH CTpPaHbl OT JOOBIYH, TPAHCIOPTUPOBKU U
nepepadoTKU YIIIEBOAOPOIHOTO CHIPhs (He(PTH U MPUPOTHOTO rasa);

— DJKCIIEPUMEHTAIBHO 100mM6EepHcOams COCTaB W CBOMCTBa BaKHEHIIUX IpeACTaBUTENCH
U3YyYCHHBIX KIJIACCOB HEOPTaHMYECKUX M OPTraHMYECKUX BEIIECTB C COOIIONECHHEM IPAaBHII
TEXHUKH O€30MacHOCTH JUIsi pPabOThl C XWMHUYECKHMH BEIIECTBAMU U J1a00paTOpPHBIM
obopynoBaHueM;

—  Xapaxkmepu3z06amb CKOPOCTb XUMHYECKOW peakIuu M €€ 3aBUCUMOCTh OT pPa3IMYHbIX
(hakTopoB;

— Xapakmepu306ams XUMUYECKOE€ PAaBHOBECHE M €r0 CMEIICHHE B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTopoB;

—  npouzéoOums Pacdy€Thl MO XUMHUYECKUM (GOopMyJaM U ypaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUH MEX/Ty YYaCTHHKAMU XUMUYECKHUX PEaKIIii;

— cobar00amyb TIpaBUiIa SKOJOTHYECKON 0€30MacHOCTH BO B3aMMOOTHOIICHUSX C OKPYKAIOIIEH
Cpeo mpu 0OpalleHU: ¢ XUMUYECKUMH BEIIECTBAMH, MaTEPUATIAMHU M ITPOIIECCAMH.

Boinycknuk na 6a3060m ypoene nonyuum 603mMO0HCHOCHIb HAYUUMbCA:

— UCnONb306amb METOAbl HAyYHOTO IO3HAHWS IIPU BBHINOJHEHHUHM IIPOCKTOB M y4eOHO-
MCCJIEZIOBATENIBCKUX 3a]]a4 XUMUUYECKOW TEMATUKH;

— NpocHO3Upo6amb CTPOCHHE M CBONCTBA HE3HAKOMBIX HEOPraHUYECKHMX M OPraHMYECKHX
BELIECTB HA OCHOBE aHAJIOTUH;

— npocHo3upoéamb TEUCHHE XUMHYECKHUX IIPOLECCOB B 3aBUCUMOCTH OT YCJIOBUH HX
IPOTEKaHUs U MpeylaraTh Croco0bl YIPaBIeHUs STUMHU IPOLIeCCaMU;

— yCcmauaenueamsv B3aUMOCBA3M XUMHUHM C IpEAMETaMM T'yMaHUTApHOIO LUKJIA (A3BIKOM,
JUTEPaTypoi, MUPOBOU XyI0)KECTBEHHOMN KYJIBTYPOii);

— packpeléams poiib XUMUUECKUX 3HAHUHN B Oyaylei MpakTHUeCKOH 1eATeNbHOCTH;

—  packpvlgamb  poOidb  XUMHUYECKHX 3HAaHMH B  (OPMUPOBAHMM  WHAWBUIYAJIbHOU
o0pa3oBareIbHON TPAEKTOPUH;

— npoeHo3upoeams CHOCOOHOCTh HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB MPOSBIATH
OKHUCJIUTEIbHBIE W/WIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCICHUS
3JIEMEHTOB, 00PA3YIOIINX HX;

— apeymeHmupoeamsv €IUHCTBO MHUPA BEILIECTB YCTAHOBJIEHUEM TI'€HETUYECKOHW CBS3H MEXIy
HEOPraHMYECKUMHU U OPraHUYECKUMU BEIIECTBAMY;

— 671a0emb XUMUUYECKHUM SI3bIKOM JUIsl 00OTallleHus CIIOBapHOTIo 3araca U pa3BUTHUS PeUl;

— Xapaxmepu306amb CTAHOBIICHUE HAay4HOM TEOpHUH HA IpuMepe OTKpbITHs [leproanueckoro
3aKOHA ¥ TEOPUU XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEILECTB;

— KPUTHYECKH OMHOCUMbCS K TICEBIOHAYYHOW XMMHUYECKOH HH(popMaunuu, moiyyaemoi us3
Pa3HbBIX HCTOYHHUKOB;

— nouumams TIO0OANbHBIE NPOOJIEMBI, CTOSIIME IEepe YeIOBEYECTBOM (SKOJIOTMUYECKUE,
HHEPreTUYECKUE, CBIPBEBBIE), U npednazams MYyTH UX PELIEHUs, B TOM YHUCIE U C MOMOUIbIO
XUMUH.

JInuHOCTHBIE pe3y/IbTaThl
JIM4HOCTHBIE pEe3yNbTaThl OCBOGHMSI IPOTrPaMMbl OCHOBHOrO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOy4YeHUS! XUMUH B €JUHCTBE y4eOHOW M BOCIUTATENbHOMN JESTETbHOCTH
TMMHa3UU B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHUICKUMU COLMOKYJIBTYPHBIMU U JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH U HOpPMaMM MOBEACHUS U
CIOCOOCTBYIOT MpOLIeccCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATM3AIIMU 00yYarOIIUXCsI
JInaHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE€ B YACTH:



Ilampuomuueckozo socnumanus

1) ONCHHOCTHOI'O OTHOHICHUA K OTCYCCTBCHHOMY KYJIbTYPHOMY, UCTOPHUYCCKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMAaHWs 3HAYCHHs XUMHUYECKOH HAayKH B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON MH(OpMAIMEil O MEepeaOBbIX JOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOIM M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTpOIicTBe
MHpa 1 00IIeCTBa;

I'padxcoanckozo éocnumanus

2) MPEACTABICHUS O COLMAIbHBIX HOpMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOW, YydeOHO-
UCCIIEIOBATEIbCKON, TBOPUECKON U JAPYTUX BUJAX ACATEIHHOCTH; TOTOBHOCTH K pa3HOOOpPa3HOM
COBMECTHOM JESTEIILHOCTH IPU BBINOJIHEHUN Y4eOHBIX, MO3HABATEIbHBIX 3a71a4, BBIIOJHEHUU
XUMHUYECKHX HKCIIEPUMEHTOB, CO3JJaHUN YUEOHBIX MMPOEKTOB, CTPEMIJICHHUS K B3aMMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TpoIlecce 3TON yueOHOW [eATeNbHOCTH; TOTOBHOCTH OLIEHHMBATh CBOE
IIOBE/ICHNE M IOCTYIKHM CBOMX TOBApPUUIEH C MO3MLMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIIECTBUM MOCTYIIKOB;

Llennocmu nayyno2o nosHanus

3) MUPOBO33PEHUYECKMX  MPEJICTABICHUA O  BEIIECTBE W  XUMHYECKOW  pEaKUuu,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHSl HAYKH U COCTABISIOIIMX OCHOBY st
MOHUMAaHUS CYIIHOCTH HAay4YHOW KapTHUHBI MUpA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHO-
CTSAX PAa3BUTHUS IMPUPOJIbI, B3aMMOCBS35AX YEJOBEKA C IMPUPOJHON Cpeloil, O PO XMMHUH B
IIO3HAHWH dTUX 3aKOHOMEPHOCTEH;

4) MO3HABaTEJIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA IOJYYEHHWE HOBBIX 3HAHUI MO XHUMUH,
HEOOXOIUMBIX IS OOBSICHEHUSI HAOIIOAAEMBIX MTPOIIECCOB U SBJICHHIA;

5) MO3HABATEJIbHON, WHGOPMAIMOHHON U YUTATENbCKOM KYJIBTYPBI, B TOM YHCIIE HaBBIKOB
CaMOCTOSITCIILHOM Pa0OTHI C y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypPOH, TOCTYIMHBIMU
TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) WHTEpeca K OOYYCHHIO W TMO3HAHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHuI0, POSKTHOM U MCCIEI0BATENbCKONW AESITENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

Dopmuposanusi Kyibmypul 300P06bsl

7) OCO3HAHMS LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBI 00pa3 KHW3HU, OCO3HAHMS TOCICACTBHA W HENPHUATHS BPEAHBIX IMPHUBBIUCK
(ynotpebneHusi ankorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJEHUS TpPaBUI
0€30MMacCHOCTH NP OOPANCHUH ¢ XUMHYECKUMH BEIICCTBAMH B OBITY M peaTbHOMN KH3HHU;

Tpyoosozo eocnumanusi

8) MHTepeca K MPAKTUYECKOMY M3YUEHHUIO Mpodeccuii 1 Tpyaa pa3IMyHOro poja, yBaKeHHUE K
TpyAy U pe3ynbTaraM TPYJOBOH [€ATENbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHUH 10 XUMHUH, OCO3HAaHHOTO BbIOOpA MHIMBUAYAJILHOW TPAEKTOPUHU MPOIO0JI-
JKEHUs O00pa3oBaHHMA C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCIEMIHOM Mpo(hecCHOHANbHON NesSTeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI1; TOTOBHOCTb aalITUPOBAThCS B IPOPEeCCHOHATIBHOI cpeie;

Dronocuuecko2o 60CNUMAaHUs

9) 9KOJOTHMYECKH IEIeCO00Pa3HOro0 OTHONIICHHUS K MPUPOJEe KaK UCTOUYHUKY KU3HU Ha 3emIle,
OCHOBe €€ CYIIeCTBOBAHHMS, IMOHMMAHUS IIEHHOCTH 3J0POBOTO M 0€30MacHOr0 00pasa >KWU3HH,
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U TCHXHUYECKOMY 30pPOBBIO,
OCO3HAHUS IIEHHOCTU COOJTIOJICHUS MPaBHJI 0€30MaCHOTO MOBEICHH TIPH paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaIIUAX, YTPOXKAIOIIUX 37J0OPOBBIO U KU3HHU JIOJICH;
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10) crOCOOHOCTH TPUMEHSTH 3HAHUS, MOJyYaeMble HPU U3YYCHUH XUMHH, IS PELICHUs
3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPEOil, MOBBIIMICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS I7I00aJbHOTO XapaKTepa IKOJIOTMUYECKUX MPOOJIEM U IMyTeH UX pelIeHUs
MIOCPEJICTBOM METOJ0B XUMMUH;

11) SKOJIOTMYECKOIO MBILIUIEHHS, YMEHHS PYKOBOJACTBOBAaTbCS UM B I103HABaTEJbHOM,
KOMMYHUKAaTUBHON ¥ COLMAIIBHOM IIPAKTUKE

Memanpeomemuvimu pe3yibmamamu
OCBOCHHS BBIITYCKHUKAaMH CPEAHEN LIKOJIbI Kypca XUMHUH SIBIISFOTCS:

1) wucnonvsosanue yMeHWI W HABBIKOB Pa3JIUYHBIX BHJOB IO3HABATEIBHOW EATEILHOCTH,
npumeHenue OCHOBHBIX METOIOB TIO3HAHUS (CUCTEeMHO-MH()OpMAIMOHHBIN  aHAIu3,
HaOJIOIeHNe, U3MEPEHUE, TPOBEICHNE YKCIIEPUMEHTA, MOCTUPOBAHUE, UCCIIEI0BaTEeIbCKas
JESATENIbHOCTD) JUIsl U3YUEHMSI pa3JIMUYHbBIX CTOPOH OKPYKarollel NeHCTBUTEIbHOCTH;

2) 61adeHue OCHOBHBIMU MHTEIUICKTYaIbHBIME omepanusmMu ((OopMyITHpOBKa TMIIOTE3, AHAIN3 U
CHHTE3, CpaBHEHHE W CHCTEMaru3anusi, 000OLIeHHEe U KOHKPETU3aIlus, BbISBICHHUE
NPUYNHHO-CJICJICTBEHHBIX CBS3EH M MIOMCK aHAJIOTOB);

3) nosuanue 0OBEKTOB OKPYXKAIOLIETO MUPA OT OOIIEro Yepe3 0COOCHHOE K SAMHUIHOMY;

4) ymeHnue BBIIBUTATh HIICH U ONPEACIATH CPEACTBA, HEOOXOMUMBIE IS UX Pealu3alllu;

5) ymenue onpenessTh LEIU U 33a7a4d JESATEIBHOCTH, BEIOMpPATh CPECTBA peai3alyy Led 1
MPUMEHSTh UX HA MPAKTHKE;

6) ucnonvzoeanue pasTUUHBIX HCTOYHUKOB Ui MOJYYCHHS XHMHUYECKOH WH(OpManuy,
MOHMMAaHHE 3aBUCUMOCTH COAepkaHus U (QOpMbl MpeAcTaBIeHUS HWH(OpPMAIUU OT Lenen
KOMMYHMKAIIMH U aJjpecara;

7) ymenue TIPONYKTHBHO OOIIATBCS M  B3aMMOJACHCTBOBaTh B MPOIECCE COBMECTHOU
NeSITeIbHOCTH, YYHUTHIBATH TO3WIMH JAPYIHX YYaCTHHKOB JESATEIBHOCTH, APPEKTHBHO
pazpemiarb KOHQJIUKTHI;

8) comoenocmb W CHOCOOHOCTH K CAMOCTOSATENILHOM WH()OPMAIMOHHO-TI03HABATEIHHOM
JEeSITEIbHOCTH, BKIII0Yasi yMEHHUE OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(OpMAIINH,
KPUTUYECKH OLIEHUBATh W HWHTEPIPETUPOBATH WH(POPMALUIO, MOTYYaEMYyI0 U3 Pa3IUYHBIX
VCTOYHHKOB;

9) ymeHnue WCHONB30BaTh CPENCTBA WH(DOPMALMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHIA
(manee — MKT) B penieHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aIMOHHBIX 337124 C
cobmoeHreM  TpeOOBaHWUU  SPrOHOMUKH,  TEXHUKH 0e30MacHOCTH, TUTHEHEI,
pecypcocOepekeHts, IPaBOBbIX U AITUYECKUX HOPM, HOPM HH(POPMAILIMOHHON O€30M1aCHOCTH;

10) 61adenue A3bIKOBBIME CPEICTBAMH, B TOM YHCIIC U SI3BIKOM XUMUU — YMEHHUE SICHO, JIOTUYHO
Y TOYHO M3J1ararb CBOIO TOUYKY 3PEHUs, UCIIOIb30BaTh aJCKBAaTHBIE SI3BIKOBBIE CPEACTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKH, (DOPMYJIIbI U YPAaBHEHUS).

Ilpeomemnvimu pesyniomamamu
M3yUeHHUs XMMHUH Ha 6a30BOM YPOBHE Ha CTYIEHHU CPEIHET0 00IIero 00pa3oBaHus SBISIIOTCS:

. B mo3HaBarenbHOU cdepe

1. 3nanue (nonumanue) N3y4eHHbBIX TOHITHH, 3aKOHOB M TCOPHUH;

YMeHue OTUCHIBATh JEMOHCTPAIIMOHHBIE M CAMOCTOSTEIBHO MPOBEAEHHBIC IKCIIEPUMEHTHI,

UCTIONB3YA JUISL TOTO €CTECTBEHHBIN (PYCCKUM, POTHOMN) S3bIK U SI3bIK XUMUU;

3. ymenue xIaccHU(PpHUIMPOBATE XUMHUUYCCKUEC JIEMEHTHI, MPOCTHIE M CIOXHBIC BEIIESCTBA, B TOM
YHCJIE U OPTaHUYECKUE COCIMHEHMS], XUMUYECKHUE PEAKIUU 110 Pa3HbIM OCHOBAHUSIM;

4. ymeHue XapakTEepU30BaTh W3YYEHHBIC KJIACChl HEOPraHUYECKUX U  OPTraHMYECKHUX
COEIMHEHUH, XUMUUECKUE PEaKIIUH;

5. eomoenocmb TPOBOAUTH XUMHUYECKUH OSKCIIEPUMEHT, HAONI0[aTh 3a €ro MNpOTEKaHHEM,
(buKCHPOBaTh PE3yAbTAThl CAMOCTOSATEIHHOTO M IEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JeNaTh
BBIBOJIBI;

N
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6. ymenue GopMynTUpOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATh CBOMCTBA
HEU3YyYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3YUYECHHBIX;

7.  nouck UCTOUYHUKOB XMMHUYECKOH MH(OpMaImu, moiaydeHne HeoOXonuMon nHpopManum, eé

aHaJN3, U3TOTOBJIEHNE XUMUYECKOTO HH(OPMAIITMOHHOTO MPOIYKTA U €ro Mpe3eHTallus;

8. e6nadenue 00sA3aTeNBHBIMH CHPABOYHBIMH Marepuanamu: Ilepuommueckoil cuctemoit

xummuueckux snemeHToB J[. M. MenneneeBa, Tabnuieil pacTBOPUMOCTH, 3JIEKTPOXUMHUYECKUM

PSIOM HANpSDKCHUH METaluIoB, PSIOM  AJIEKTPOOTPHUIATENIBHOCTH — JJISi  XapaKTEPHUCTUKU

CTPOEHUS, COCTaBa M CBOMCTB aTOMOB XMMHUYECKHX 31eMeHTOB |—IV nepuonos u o0pa3zoBaHHbBIX

UMU TPOCTBIX U CJIOXKHBIX BEIIECTB;

9. ycmaHoséneHue 3aBUCUMOCTH CBOWCTB M NPUMEHEHHS BAXKHEHIIMX OPraHUYecKuX

COCIMHEHUHN OT UX XMMHYECKOTO CTPOEHUS, B TOM YHCIIEC U OOYCIOBICHHBIX XapaKTepOM 3TOTO

cTpoeHus (MpeAeNbHbIM UIH HETIPEAEIbHBIM) U HATMYHEM (DYHKIIMOHAJIBHBIX TPYIIIL;

10. moodenuposanue MONIEKyIl HEOPTaHUUECKUX U OPTAaHUYECKUX BEILIECTB;

11. nonumanue XUMHUYECKOW KapTUHBI MHpa KaK HEOTHEMJIEMOW YacTH LIEIOCTHOW Hay4dHOM

KapTHHBI MHPA;

Il. B IIEHHOCTHO-OPUEHTAIMOHHON cdepe — aHanu3z W oyeHka TOCIEICTBUN Ui
OKpYXalollel cpeaibl OBITOBOM M MPOU3BOICTBEHHON ACATEIHHOCTH YEJIOBEKA, CBA3AHHOM
C MPOU3BOJICTBOM U NepepabOTKON XUMUYECKUX MPOTYKTOB;

M. B TPYIOBOH cdepe — nposedenue XUMHUYECKOTO SKCIEPUMEHTA; passumiue HaBBIKOB
yueOHOM, MPOEKTHO-UCCIIEOBATEIbCKON U TBOPUECKOM JEATENbHOCTH MPH BHIMOIHEHUH
WHIUBUIYAILHOTO IMPOCKTA 110 XUMHUU;

V. B cepe 310poBOro odpasza KMU3HU — coO00eHue TIPaBUII 0€30IacHOTO OOpalIeHHs C
BEIIECTBAMH, MarepHuajaMH; OKa3aHHE IEPBOI IOMOIIM MpPU OTPABICHHSIX, OXKOTaX MU
TpaBMax, MOJYYEHHBIX B pe3yJibTare HapyIICHUs MPaBUI TEXHUKH O€30MacHOCTU MpU
paboTe ¢ BeuecTBaMu U J1JabOpaTopHbIM 000PYI0OBaHUEM.

2. Conep:xanue kypca 10—11 knaccoB ba3oBblii ypoBeHb
Coaep:xanue kypca. 10 kiaace.

Teopusa cmpoenusa opeanuveckux coeounenuit A. M. Bymaepoea. Ilpeomem
opzanuyeckoit xumuu. Opeanuueckue 6eujecmea: NpupooOHbvle, UCKYCCMEEHHbIE U
cunmemuyeckue. (OcobeHHocmu cocmaeéa U CMPOeHUss OP2AHUYECKUX Beujecms.
Bumanusm u eco kpax. Ilonsmue 06 y2nesodopodax.

OcHOBHbIE  TOJIOKEHMSI TEOpUM  XMMH4YecKoro crpoenussi bBymieposa.
BanentHocts. CTpykTypHble (OpMYIBl — TMOJHBIE M coKpaméHHble. IIpocTsie
(omvHapHBIE) M KpaTHble (JIBOIIHBIE W TpOWHBbIE) CBA3M. M3omepsl M wuzoMmepus.
B3aumHOe BiIMsIHME aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. IlnaBnenue, oOyIIMBaHUE M TOPEHHE OPraHUYECKHUX BEIIECTB.

Mopnenu (mmapocTepkHeBble U OObEMHBIE) MOJIEKYT OpPraHMYECKUX COEIUMHEHUN

pa3HbIX KjaccoB. OnpeeneHne IEMEHTHOTO COCTaBa OPraHU4YEeCKUX COETUHEHUH.
Jlabopamopnusie onvimal. 113roTOBIEHNE MOZIETIEN OPraHUYECKUX COETUHEHUM.

YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKHU

IIpeneasHbie yriesogopoabl. Ankanbl. OnpeneneHue. [oMonornueckuil psj ajJkaHoOB M €ro
obmas Qopmyna. CrpykTypHas uzomepus yrieponHoil uenu. Pamukansl. Homenknarypa
anKaHoB. XMMHMUYECKHE CBOICTBA aJIKaHOB: TOPEHUE, PEAKLUU 3aMEIIEHUs (TaJOreHUPOBAHUE),
peaxius pa3ioKeHus: MeTaHa, peakius AeTUAPUPOBaHUS dTaHa.

HenpenenbHble yrineBonopoabl. AikeHbl. OtTwieH. OmpeneneHue. ['omMoiaorudeckuii  psn
ankeHoB. Homenkmarypa. CTpykTypHass M HpOCTpPaHCTBEHHas (reoMeTpuyecKkas) H30Mepusl.
[TpoMbIlIIEeHHOE TMOMYyYeHHE AJKEHOB: KPEKMHI M JETHAPHpOBaHUE aikaHOB. JlaboparopHoe
MOJTyYyeHHUE 3TUJIeHa — peaklus JeruapaTaliy 3TaHona. Peakiiuu nprucoeinHeHus: Tuiparanus,
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TUAPOTaJIOTeHUPOBAHKUE, TajJoreHUpoBaHUe, mnonumepuszanuu. [IpaBuno MapkoBHUKOBA.
Oxkucnenve ankeHoB. KauecTBeHHbIE peakInK Ha HENIPEAEIbHBIE YIIIEBOAOPOIBI.

Aaxanuensl. Kayuykun. Onpenenenne. Homenknarypa. Conpspkénnsie nuensl. byraguen-1,3,
n3onpeH. Peakuus JleGenesa. Peakiuu npucoequuenus ankaaueHoB. Kaydyku: HaTypalbHBIH,
cuHTeTHueckue (OyTaMeHOBBIN, N30MPEHOBBIN). Bynkanuzamus kaydyka. Pesuna. D00HUT.
Aaxunbl. Onpenenenure. Homenknarypa. [lonyyeHrne u npuMeHeHue aneTuieHa. XUMHUYECKUE
CBOMCTBAa  alleTWJIEHA: TOPEHHE, peakUuu [PUCOECAUHEHMS:  T'MIPOrajlloreéHHpOBaHUE,
rajioreHdpoBanue, ruaparanus (peakuus Kyyeposa). Bununxnopus, noivBUHUIXIOPU.
Apenbl. Onpenenenue. beH3on: ero crpoeHue, HEKOTOpble (PU3MUECKUE U XUMHUUECKUE CBOMCTBA
(ropeHue, peakIuy 3aMelleHus] — rajJoreHUpOBaHKe, HUTPOBAHUE), MTOJIyYeHUE U TPUMEHEHUE.
DKCTpAKIHSI.

Hpuponnwiii rasz. CocraB npupoaHoro rasa. Ero Haxoxiaenwe B mpupojae. [Ipeumymiectsa
IPUPOJHOTO Ta3a Kak TOIUIMBA. XHUMHUYEcKas IepepaboTka MPUPOIHOrO Tras3a: KOHBEpCHS,
nuposu3. CUHTE3-ra3 U €ro UCIOoJIb30BaHUE.

HedT1s u crnocodbl eé mepepadorku. [lomyTHeiii HedTSHON Ta3, ero coctaB U (pakuud —
ra3oBblii OcH3MH, MpomnaH-OyraHoBas, cyxod ras. Hedts, €€ cocraB u mepepaboTka —
neperonka, Kpekusr, pudopmunr. Hedrenpomykrer. OkTaHOBOE YHCIIO; OCH3UH.

Kamennblii yrojb u ero nmepepadorka. Vckonmaemblii yrojib: aHTpAlUT, KaMEHHBIH, OypBIii.
KokcoBanue kaMeHHOro yris. KOKcoBbIl ra3, aMMuadHas BOAA, KAMEHHOYTOJIbHAsE CMOJIA, KOKC.
["a3udukaims 1 KaTaTUTUYECKOE THAPUPOBAHUE KAMEHHOTO YIVIS.

Jlemoncmpayuu. l'opeHue MeTana, sTaHa, aueruiaeHa. OTHOIIEHHE MeTaHa, 3TUJIEHA, alleTUJIeHa
u OEH301a K pacTBOpaM IepMaHraHarta kanus u Opomuoi Bone. [lonydyenue stunena peaxiueit
Jeruparaluy 3TaHoJIa U alleTUJIeHa TUAPOIN30M KapOuaa kanblus. Pa3nokeHue xaydyka npu
HarpeBaHUM, UCIBITAHUE MPOAYKTOB DPA3JIOKEHHUS Ha HENpeneiabHOCTh, Koilekiuuu «Hedptp u
HePTEPOAYKTH», «KaMeHHBIN yroiib M MPOAYKTHI €0 epepadoTKmny», «Kayayku.
Jlabopamopnsie onvimpr. OOHapyKeHHE MPOAYKTOB TOpeHHs cBeud. lccrmemoBaHue CBOMCTB
Kay4qyKOB.

Kuciaopoa- u a3orconepxaimue OpranuyecKkue CoeJHHEeHUs

Opnoaromubie cnuptbl. Onpenenenve. @OyHKIUMOHANBHAS  TUAPOKCWIbHAs  TpymIa.
I'omonornueckuil  psii  HpENENbHBIX  OJHOATOMHBIX  CHHMpPTOB. M3omepus  mnonoxeHus
¢byHKUMOHaNBHOU rpynnbl. BonoponHas cBsi3b. XuMHUYeCKUEe CBOICTBA CIUPTOB. AJbJETUHAS
rpynma. Peakuus ostepudukanuu, crnoxseie 3¢upsl. [Ipumenenue cruproB. JlelicTBue
METHJIOBOTO U ATHJIOBOTO CIIMPTOB HAa OpPraHU3M YeJIOBEeKa.

Mmuoroaromubsie cnuprbl.  Onpenenenue. OTwieHmMkonb. [nmnepun. [lonmydenne n
XUMHYECKHE CBOMCTBa MHOIOAaTOMHBIX cHUpTOB. KauecTBeHHas peaklds Ha MHOIOAaTOMHbIE
CcupThl. AHTU(DPU3.

®enou. CTpoeHue, MosyyeHue, CBOMCTBA U NMpUMeHeHHe (eHosna. KauecTBeHHbIE peakiuu Ha
¢denon. BzaumHoe BiusHUE aTOMOB B MOJIeKyJe (peHoa.

Aabaeruabl. Onpenenenue. @dopmanpaerul €W aneTadbJIerHa. XUMHUYECKHE CBOWCTBA
anpaeruyioB. KadecTBeHHble peakuMM Ha  anpaeruibl. Peakuuum  MOJMKOHIEHCAIUU.
KapOonunbHas rpynna. KeToHbsl Ha mpuMepe aneToHa.

Kap6onoBble kuciaorsl. llpenensHble  OZHOOCHOBHBIE — KapOOHOBBIE — KHCJIOTBI,  HX
romosorudeckuit psaa. [lomyuenue u npuMeHeHne. XUMUUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT.
Peakmus arepudukaum.

Caoxnble 3¢pupbl. Kupbl. Peakuus stepuduxannu. Crnoxusie 3¢pupbl. Kupbl, UX coctaB U
ruAponn3 (KUCIOTHBIN U 1Ie0uHoM ). Mblia. ['uapupoBaHue sKUpOB.

VYaeBonbl.  YmieBogsl.  MoHocaxapuapl.  [nmrokoza  kak  ampaerugocnupT.  CopOwur.
Mornounokucinoe u  couptoBoe  Opoxkenue. Dorocunre3.  [ucaxapuasl.  Caxapo3sa.
[Tonucaxapuabl: KpaxmaJ, LeJUTIoI03a.

AMHHBI. AMUHOTpYIIIIa. AMUHBI TIpeIeNbHBIE U apoMaTuieckue. AHWIMH. [lonydeHre aMUHOB.
Peakuus 3unnHa. XuMuuyeckue CBOMCTBA U MPUMEHEHUE aMUHOB.
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AMMHOKHUCJI0THL. bBeJikn. AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHMYeCKHE COCIUHCHHS.
I'munuu. Peakums nmonmukonneHcanuu. [lentuanas cBsa3b. [lepBuyHas, BTOpUYHAas, TpEeTUYHAS
CTpykTypel ~ OenkoB. KauecTBennble peaknuu Ha Oenku. ['mapomms.  [lenarypanus.
buonornueckne pyHKIUM OEIKOB B OpraHu3Me.

Jemoncmpayuu. OxucieHue cnupra B anbaerua. KauecTBeHHas peakius Ha MHOTOATOMHBIE
cnupThl. PacTBOpuMOCTh (heHONMa B BoAe Ipu OOBIYHOM Temmeparype W INpU HarpeBaHMU.
KauecTBennble peaknuu Ha (enon. KauecTBeHHBIE peakiy Ha anbpAeruabl. B3anmozeiicTBue
nmoko3bl ¢ ruapokeuaom meau(ll) xak anpaerngocnupra. KauecTBeHHas peakiys Ha Kpaxmall.
LIBeTHBIE peaKknu OEIIKOB.

Jlaoopamopnisie onvimpl. CpaBHEHUE CKOPOCTH HMCIApEHUs BOIBI U dTaHONA. PacTBOpHMOCTH
IULEepUHa B Bojie. XUMUYECKHUE CBOMCTBA YKCYCHOM KUCHOTH. OmnpenelieHne HenpeaeabHOCTH
PacTUTEIBLHOIO Maca.

Ilpakmuueckaa paboma. Vinentudukanys OpraHMIECKUX COCTUHCHHM.

Opranuveckasi XuMusi 4 001IECTBO

buorexnosorusi. [lepuonsr e€ paszputusi. Tpu HampapieHus OUMOTEXHOJOTMH: TeHHas (WiH
IeHETUYECKasl) MH)KEHEepUs; KJIETOUHasi MHXKEHepus; Ouosorudeckas uHxeHepus. [eHernuecku
momuduuupoBanusie opranu3dmMel  (IMO) wu  Tpancrennas mnponykuus. KiioHupoBaHHE.
HMmmo6unu3oBaHHble (PepMEHTHI U UX IPUMEHEHHE.

Moaumepsl. Kinaccudukanus nonmumepoB. VIcKyccTBEHHBIE MTOJMMEPHI: LHEILTYION, alleTaTHBINA
HIENK, BUCKO3a, LeJIodaH.

Cunrernyeckne mnosuMepsbl. CrocoObl MOJyuyeHUs TMOJIMMEPOB: MOJIUMEpU3aLUsi U
noiaukoHaeHcauusa.  CuHTermyeckue  kaydyku. [lmactmacebl:  mosmcTupos, — TeqUIoH,
NOJIMBUHIWIXJI0pU. CHHTETUYECKHE BOJIOKHA: KAlPOH, HAMIIOH, KEBJIap, JaBCaH.
emoncmpayuu. KojuleKIMM IJJaCTMAacC, CHUHTETHYECKUX BOJOKOH M H3JEIMA W3 HHUX.
Paznoxxenue nepokcuia BOAOpoJa € MOMOLIbIO KaTasla3bl IPUPOJHBIX OOBEKTOB.
Jlabopamopnuvie onvimal. 3HaKOMCTBO ¢ 00pa3liaMu IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckasa padboma. Pacnio3HaBaHME [7IACTMACC U BOJIOKOH.

Conep:kanne kypca. 11 kiaace.

CTpoeHue BelecTB

OcHoOBHbIE CBe/leHHsI 0 cTpoeHHM atoMa. CTpoeHHe aroMa: siIpo U SJIEKTPOHHAs 000JI0uKa.
N3otonbl. XUMUYECKUH AIeMEHT. BoNbIION ajpOHHBIN KOJIIaliIep. YPOBHU CTPOCHHS BEIIECTBA.
Ilepuoauyeckas cucreMa xumudeckux iementosB JI. 1. MenaeneeBa B cBere y4eHUsl 0
crpoeHuH aromMa. PuU3MYECKUN CMBICI HOMEPOB: JJIEMEHTA, NEpHoAa, Ipynnsl. BaneHTHbIE
ANEKTPOHBI. DNEKTPOHHAs KOHQUIypalus aToMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB
AJIEMEHTOB B MEPHOAAX U Ipynnax. DJIEKTPOHHbIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.
®uiocodpckue ocHoBbl o0mHocTH Ilepmoguyeckoro 3akoHa W TEOPHH XHMHYECKOIO
crpoenus. IIpenmoceuikum oTkpbITHsA [lepuoamyeckoro 3akoHa M TEOPUM XMMHYECKOTO
cTpoeHus. Ponp nu4yHOCTM B MCTOpMM XUMHM. POJIb IPAKTHKM B CTAaHOBJICHMM U PAa3BUTUHU
XUMHYECKON TEOPHH.

HNonnasa xumMu4yeckasi CBA3b H HOHHBIC KPHCTANIMYECKHEe peméTKu. KaTHOHbI Kak MPOAYKT
BOCCTAHOBJICHUS! arOMOB METa/lIOB. AHHOHBI KakK IMPOAYKT OKHCIIEHHS aTOMOB HEMETAJUIOB.
HMonHas xuMudeckas CBsI3b U MOHHAS KPUCTAIIMYECKas PeIIETKaA. IOHBI TPOCTBIE U CIIOXKHBIE.
KoBajienTHasi XMMHMYecKasi CBSiI3b. ATOMHbIE M MOJIEKYJISIPHbIe KPHCTAJIMYECKHE
pemiéTku. KoBaneHTHas! HENOJsIpHAs U MOJISIPHAs CBSI3U. DIEKTPOOTPULIATENBbHOCTh. KparHOCTh
KOBaJIGHTHOW cBA3M. OOMEHHBIH U JOHOPHO-AKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHBIX CBs3€U. [10JIApHOCTB CBA3M U MOJIAPHOCTH MOJIEKYIIBI. MOJIEKYIIIpHBIE U aTOMHBIE
KPUCTAJUIMYECKUE PELIETKH.

Merajuinyeckass CBfA3b. MeTaluIMYECKUE KPUCTAIUIMYECKHE pemeTKU. Meramndeckas
XUMHUYECKasl CBS3b: MOH-aTOMBI U DJIEKTPOHHBIN ra3. PuU3MuecKue CBOMCTBA METAJUIOB U HX
MPUMEHEHNE Ha OCHOBE 3THUX CBOUCTB. CIyiaBbl YEPHBIE U LIBETHBIE.
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Bonoponnas xuMmuueckass cBf3b. BojoponHas XuMuyeckas CBSI3b: MEXMOJEKYJspHAs U
BHYTPUMOJIEKYJIsipHAst. 3HAYEHHE BOJIOPOIHOM CBSI3U B IPUPOJIE U KU3ZHU YEJIOBEKa.

IMosmmepsl. Ilonumepsl, uUX MNoNydYeHHE: peaKUUU IOIMMEPU3ALMU U TOJIMKOHACHCALUU.
[Tnactmaccel. Bonokna. Heopranmueckue noamumepsl

JucnepcHble cucTeMbl. JlUcniepcHbIE CUCTEMBI: IHcrepcHas (a3a M AUCHEpCHOHHAs cpefa.
Knaccudukanust 1ucrnepcHbIX CUCTEM IO arperaTHOMy COCTOSHUIO M 0 pa3Mepy yacTuil (asbl.
['pyOonucnepcHble CUCTEMBI: AMYIIBCUH, CYCIIEH3MM, a’3p0o30Jid. TOHKOIMCIEPCHBIE CUCTEMBI:
3054 U renu. CHHepe3uc U Koarymsius.

Jemoncmpayuu. Paznuansie hopmel [leprogudeckoit cucTeMpl XUMHUECKHX dneMenToB J[. U.
MenneneeBa. Mozaenb KpUCTAJUTMUECKOM peméTku xsopuaa Harpus. OOpas3ibl MHUHEpaiIoB C
MOHHOM KPHUCTAJUIMYECKON PEIIETKOM: KaJIbLIUTA, FajauTa, MOJAEIM KPUCTAIIMYECKUX PEIIETOK
«cyxoro Jpaa» (Wi mona), anmasa, rpadura (WM kBapia). Moxens MojsipHoro o0béma rasa.
OO0pa3ibl pa3IUYHBIX JUCIIEPCHBIX CUCTEM: 3MYJbCHM, CYCIIEH3UH, a’3po30JieH, rejieil u 30Jen.
Koarymsauus. Cunepesuc.

Jlabopamopnsie onvimpl. MOIETUPOBAHHE METAUIMYECKONM KPUCTAILUIMYECKOW PEIIETKHU.
Henarypanus Oenka. I[lomyuenue smynbcuu pactutenbHoro Macia. [lomyudenue cycneH3uu
«H3BECTKOBOTrO MoJoKa». IlonydyeHne KoIsIOuJHOrO pacTBOpa KYpHUHOIO O€Ka M HCCIIeI0BaHuE
€ro CBOMCTB C MOMOIIBIO JIa3€PHON YKa3KH.

XuMHYecKHe peakuu

Kaaccupukauusa xumuyeckux peakumii. Peakuun 0e3 u3MeHEHHUS COCTaBa BELIECTB:
IIOTpONU3aMK 1 u3oMepusanun. [Ipuannel amutorpornmu. Knaccnukanus peakuuii mo 4ncity
U COCTaBy pEareHTOB W MPOAYKTOB U MO TerioBoMmy 3ddexty. TepMoxumudeckue ypaBHEHHUS
peaKuuii.

Cxopoctb xuMuuyeckux peaknuid. CKOpOCTh XUMHYECKOH peakuuu u  (GakTopel e€
3aBUCHUMOCTHU: IIPUPOJIa Pearupyrolux BEeUIeCTB, IJIOAAb UX COMPUKOCHOBEHUS, TEMIIEpaTypa,
KOHIICHTpal¥s U Hanuuue karanusaropa. Karanuz. ®epmentsl. UTHTHOUTOPEI.

XuMnueckoe paBHOBecHe M CHocoObl ero cmemlenusi. OOparumbie peakinuu. OOmas
XapaKTepUCTHKA pEaKIMH CHUHTe3a aMMuaka ¢ YyCJOBHS  CMEIICHHUS  pPaBHOBECHUs
IIPOM3BOACTBEHHOIO MIPOIIECCa BIPABO.

I'mapoaun3. T'maponu3 HeoOparumelii u oOpatumblid. Tpu cioydas ruaponusza coneil. Ponb
ruponusa B oOMeHe BeliecTB. Ponb ruiponnsa B 3HEPreTH4ecKoM OOMEHe.
OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peaknuu. CreneHb okuciaeHus. OKHUCIUTENb U
BOCCTaHOBUTENb. OKHUCIIEHNE U BOCCTAHOBIJIEHUE. DJIEKTPOHHBIN OaslaHC.

DJIEKTPOJIM3 PacIIaBOB M pacTBopoB. IIpakTmyeckoe mNpHMeHeHHE JJIEKTPOJIHN3A.
[NanpBanomnactuka. ['aneBanocrerus. Pagpunuposanue.

emoncmpayuu. OK30- U SHAOTEPMUYECKUE PEaKUUHU. TEIUIOBbIE ABIEHUS IIPU PACTBOPEHUU
CEPHOM KUCJIOTHl U aMMHAaYHON CENUTPBL. 3aBUCUMOCTh CKOPOCTH PEaKIIUU OT MPUPObI BEIIECTB
Ha NpUMEpPE B3aUMOICIHCTBUS PACTBOPOB PA3IMYHBIX KUCIOT OJUHAKOBOM KOHIIEHTPALMU C
OJIMHAKOBBIMU KyCOYKaMHu (TpaHyJamMH) LUHKAa M OJMHAKOBBIX KYCOYKOB pa3HBIX METaUIOB
(MarHus, IMHKAa, jKeJie3a) C pacTBOPOM COJISIHOM KHCIOThL. B3aumozelicTBue pacTBOpOB CepHOM
KHUCJIOTBI C pacTBOpaMU THOCYIb(ara HaTpus pa3InyHOW KOHIEHTpAIMM M TeMIepaTyphl.
Mogene kumsmiero cios. PasnoxeHue nepokcuaa BOIOpPOAa C IOMOIIBIO HEOPraHMYECKHX
KaTaJau3aTopoB (coJiel kenes3a, NOANIa Kallis) U MPUPOJAHBIX OOBEKTOB, COAECPKAIIMX KaTalazy
(ceipoe  wmsco, kaprodens). IIpocreilmme OKUCIUTENBHO-BOCCTAHOBHUTENbHBIE pPEAKLUU:
B3aMMOJICCTBHE IIMHKA C COJSHOM KuCIoTOM W keneza ¢ cymabdarom memu(ll). Momens
anekTpoausépa. Mozenpb 3eKTPOIN3HON BaHHBI JUIs MOITY4YEHUS aJIOMUHUS.

Jlabopamopnsie onvimul. 1IpoBeeHue peakiui, WAYIKUX A0 KOHIA, MO mpaBuiay beprome.
Pa3noxxenne nepokcuaa BoLopoaa ¢ MOMOUIbIO0 JUOKcHIa MapraHia. CMeleHue paBHOBECHUS B
cucreme Fe** + 3CNS™ « Fe(CNS)s. McrbiTaHne WHIMKATOPAMH CPEIbl PacTBOPOB COJEit
pasnu4HbIX TUIOB. B3aumogeiictBue pactBopa cynbdara meau(ll) ¢ xene3oMm M THIPOKCHIOM
HATpUSL.
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Ilpakmuueckaa pabdoma. PenieHne -HKCIEPUMEHTAIBHBIX 3a4ad MO TeMme «XuMudeckas
peakuus».

BemecrBa u ux cBoiicTBa

Meranabl. O6mue gusnveckue cBoiictBa MetamioB. Kinaccudukanus MeTauioB B TEXHHUKE U
xumun. OOmue XUMHYECKHE CBOWCTBA METAJIOB. YCIOBHS B3aUMOICHCTBHUS METAIIOB C
pacTBOpaMH KUCJIOT U coyieid. MeTtamiorepmust.

Hemeramuibl. baaropoanbie ra3pl. Hemeramnel kak okuciaurenud. Hemeramwibsl — kak
BOCCTaHOBUTENH. Psaj anexTpoorpunareabHoctu. HepTHBIE Ui 01aropoHble Ta3bl.

Kucaorel Heopranmveckue H opranumdeckme. Kuciorsl ¢ TOYKM 3pEHHUS aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. KHCIIOTBI C TOUKH 3pEHUSI TEOPHUH IEKTPOJIUTUYECKON JTHCCOLUALINH.
Kucnorel ¢ Touku 3peHMss NPOTOHHOM Teopuu. OOUME XMMHUYECKHE CBOMCTBA KHUCIOT.
Knaccudukanus Kucior.

OcHoBaHusI HeopraHm4yeckue M opraHmyeckue. OCHOBaHUS C TOUKM 3pEHHMS] ATOMHO-
MOJIEKYJISIPHOTO yueHHsl. OCHOBaHUS ¢ TOYKH 3PEHUS] TEOPUHU AMEKTPOIUTUUECKON TUCCOLNALINH.
OcHOBaHMSI C TOYKM 3p€HUsl NMPOTOHHOM Teopuu. OOIIME XMMUYECKHUE CBOMCTBA OCHOBAaHUHU.
Kiaccudukanus ocHoBaHUIA.

AM¢oTepHble COeIMHEHHS] HeOpraHuYecKHe W OpraHuveckue. AMQOTEpHbIE OKCHUIBI U
ruapokcunbl. [lomyuenue wu  cBoiicTBa amMQOTEpHBIX HEOPraHHMUECKUX  COCIUHEHUI.
AMHHOKHUCIOTHI — aM(OTEepHbIE OpraHUUecKHue coelnHenus. [lenTuapl v nenTuaHas CBA3b.
Coim. Knaccudukanus coneil. XKéctkoctb Boasl u cnocoObl €€ ycrpaHenus. llepexon
kapOoHaTa B THApOoKapOOHaT u 00paTHo. O0IIKe XUMHUECKHE CBOMCTBA COJIEH.

Jemoncmpayuu. Komnekuuss  MeramuioB. Komnekuuss HemeramwioB.  Bsaumonelicteue
KOHLICHTPUPOBAHHON a30THOW KHUCJIOTBI ¢ MeApr0. Bemblmika TepMuTHOM cMecu. Bcemblmka
YEPHOrO Mopoxa. BbITeCHEHHE TaJOreHOB W3 HX pacTBOPOB APYIMMHM  TajOreHaMHu.
B3aumogeiicTBre nmapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIIOTHI U aMMHaka («IbIM
06e3 orusy). Ilomyuenume ammmaka u wu3ydeHue ero cBoicTB. [lomydenue amdorepHOro
TUAPOKCHJIA U U3y4EHHE ero cBOMCTB. [lonmyuenue xECTKOM BOABI U yCTPAHEHHE €€ JKECTKOCTH.
Jlabopamopnuie onvimul. 1lonyyeHne HEpaCTBOPUMOIO THMAPOKCUIA M €r0 B3aUMOJICHCTBUE C
KUCIIOTON. McciienoBanue KOHLEHTPUPOBAHHBIX PACTBOPOB COJNSHOM M YKCYCHOM KHCIJIOT
KamneJbHbIM METOJOM NpU HUX pa30aBieHHH Bopoil. PasnmuuHble ciydyam B3auMOAEHCTBUS
pacTBOPOB COJIEN ATFOMUHHUS CO IIEIOUbI0. YCTPAHEHHUE KECTKOCTH BOJBI.

Ilpakmuueckasa paboma. PenieHne SKCIEpUMEHTANbHBIX 3aJad Mo TeMe «BemecrtBa u nx
CBOMCTBaY.

XHMMHSA ¥ COBPEMEHHOE 00111eCTBO

XuMmunuyeckas TexHoorusi. IIpou3BoacTBO aMMHMAaKa M METAHOJA. XMMUYECKAs] TEXHOJIOTHS.
XVMMHYECKHE TMIPOLECCHI, JIEkKAIlMEe B OCHOBE IPOM3BOJACTBA aMMHAaka M METaHOJIA.
XapakTepucTuka 3TUX nporeccoB. O01Me HaydHbIe TPUHIUIBI XMMHUECKOTO ITPOU3BOACTBA.
XuMHYecKasi IPaMOTHOCTh KaK KOMIIOHEHT O0ImeH KyJbTypbl 4egoBeka. MapkupoBka
YIIAaKOBOYHBIX MAaTre€pUasioB, JJIEKTPOHUKU U OBITOBOM TEXHUKH, SKOJOTMYHOIO TOBapa,
MIPOAYKTOB IIUTAHUS, ITUKETOK I10 YXOIY 3a OAEKIOM.

Hemoncmpayuu. Mojenb NpOMBIIUIEHHON YCTaHOBKH MOJIYYEHHUSI CEPHOM KHCIOTH. Moaenb
KOJIOHHBI CHHTE3a aMMHaka. BuneopparMeHTsl U claiiibl 0 CTENEHH SKOJIOTHYECKOM YHCTOTHI
TOBapa.

Jlabopamopnsie onwvimpl. VI3yueHne MapKUpPOBOK pa3jIMYHbIX BHUIOB IPOMBILIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.
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OcHoBHBIE
Howmepa Terta vooka OCHOBHOE COMEDIARIE YOOKE XapakTepucTuKa OCHOBHBIX BUJIOB HAINIPpaBJICHUA
—— YP ACPp yp JCSATEILHOCTH 06yqa}01V11ch;£ (Ha ypoBHE BOCHHTATaEIb
y4eOHBIX JICHCTBHIA) HOM
AeATEeJbHOCTH
Tema 1. Ilpeamer oprannyeckoii xumuu. Teopust cTpoeHs oprannyeckux coequHenunii A. M. byraeposa (3 1)
1 [IpenmeT oprannyeckon Opranuyeckue BelecTBa: MPUPOIHBIE, Xapakrepu3oBarb ocobeHHocTH coctaBa | 1,2,8
HCKYCCTBEHHBIE U CUHTETHUECKHE. U CTPOEHUS] OPTaHUYECKUX BEILECTB.
MU Oco0eHHOCTH cOCTaBa U CTPOSHHUS KnaccugunupoBars UX Ha OCHOBE
OpraHMYEeCcKHX BellecTB. Buranusm u ero MIPOUCXOXKICHUS U TIepepabOTKH.
kpax. [Tonstue 06 yrieBogopoaax. AprymMeHTHpOBaTh HECOCTOSATENBHOCTD
Jlemoncmpayuu. [1naBnenue, oOyriMBaHue | BUTAIU3MA.
Y TOpPEHUE OpraHnYecKux BemecTs. Monenu | Onpenenars OTIMYNATEIbHbIE
MOJIEKYJI OPraHUYECKUX COEUHEHUN 0COOEHHOCTHU YIJIEBOJOPOJIOB.
pa3HBIX KJIACCOB (LIapOCTEPIKHEBBIE U
00BEMHEBIE). OnpenenieHre 3JIEMEHTHOTO
COCTaBa OPraHUYECKUX COEIUHEHUH.
[Toptpetsr A. M. Bytiieposa,
1. 5. Bepriemmyca, ®. Bénepa
2-3 OCHOBHBIE TIOJIOKEHHUS OcHOBHBIE TIOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE TTONOKeHns | 1,2,8

TECOpHUHU XUMUYICCKOT'O
CTPOCHUS

A. M. bytneposa

XUMHUYECKOTO CTPOCHHUS
A. M. bytnepoBa. BaneHTHOCTb.
CrtpykTypHBIe (POPMYIBI — TOJHBIE U
cokpaiénnslie. [IpocTrie (oauHApHBIE) U
KpaTHbI€ (JIBOMHBIE U TPOMHBIE) CBSI3U.
N3omepsl 1 nzomepusi. Bzaumuoe BiusHue
aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Ioptpersl

A. M. bytneposa, 3. ®panknanaa,

®. A. Kekyre.

JlabopamopHule onvimul. I3roToBIeHNE
MOJI€JIEN OPraHUYeCKUX COCTMHEHUN

TEOPUU XUMHUUYECKOTO CTPOEHUS
A. M. bytneposa.

Pa3nuyare NOHATHS «BAJIEHTHOCTBY U
«CTENEeHb OKUCIICHUS».

CocTaBisITh MOJIEKYISIPHBIE U
CTPYKTYpHBIE (HOPMYIIBIL.
KnaccugunupoBars KoBaJIeHTHbIE CBSA3U
10 KPaTHOCTH.

OOBSICHATD SBIEHUE U30MEPUH U
B3alMHOE BJIMSIHHE aTOMOB B MOJIEKYIIE
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Tema 2. YriieBonopoabl 1 X NPUPOIHbIE HCTOYHUKH (12 4.)

45 AJKaHbI AJIKaHBI, WK TIPEACIIbHBIC YITIEBOAOPO/IbI. OmnpenensaTh NPUHAJICKHOCTD BemecTs K | 1,5,8
['oMonoru4ecKuil psijl aIKaHOB U €T0 00MIast | Pa3IMYHBIM TUTIAM (TIPEACTbHBIM WITH
dbopmyna. CTpyKTypHasi H30Mepus HeIpeaeIbHBIM) U KlaccaM
yIJIEponHOM Lenu. Pagukans. YIJIEBOJOPO/IOB.
Homenknarypa ankaHoB. XUMHUYECKUE HaspiBatp Ux 110 MEXIyHApOIHOU
CBOMCTBA aJIKaHOB: TOPEHUE, PEAKIIUU HOMEHKJIATYpe, XapaKTepu30BaTh
3aMeIIeHus (raJoreHUPOBAHUE), PEAKITHS CTPOCHHE M CBOMCTBA BAXKHEHIIINX
Pa3NIOKEHUsI METaHa, PeaKIus MIpEICTaBUTENCH aJIKaHOB.
JIETUAPUPOBAHUS dTaHa. Habmronars 1 ONMMCHIBATE XUMUYECKHUI
Jemoncmpayuu. Iopenue ankaHoB (B TOM AKCIIEPUMEHT C TTIOMOIIBIO0 POJTHOTO SI3bIKA
qHCclie U U3 pe3epByapa razoBoi U SI3BIKA XUMHUHU.
3akuranku). OTHOIIICHHUE aJIKAHOB K O00011aTh 3HaHUS U JEJIaTh BEIBOILI O
pacTBOpaM MepMaHraHaTa Kajaus 1 OpOMHOM | 3aKOHOMEPHOCTSIX U3MEHEHUSI CBONCTB
BOJIC. YIJIEBOJIOPO/IOB B TOMOJIOTUYECKHX
Jlabopamopnuie onvimul. OOHapYKeHUE psnax.
MIPOYKTOB TOPEHUS CBEUHU Paznuuare nmoHsATHS «M30MEPY» U
«TOMOJIOT»
6—7 AJKeHBI HenpenenbHble yriieBogopo/ibl. AJIKEHBI. Ha3piBarh ankeHbl IO MEKIyHAPOIHON 15,8

Otunen. [omonornyeckuit psj alnkeHOB.
CrpyKTypHas ¥ IpOCTPAHCTBEHHAs
(reomeTpuuecKas) U30Mepusl.
ITpoMBIlIEHHOE TOTYYEHUE AJIKEHOB!
KPEKUHT U JEeTUIpUPOBAHHE aJIKAHOB.
JlaGoparopHoe noiay4YeHue 3TUIeHa —
peakuus Aeruapartanuy 3taHona. Peakiuun
IIPUCOEANHEHNUS: THIpaTalus,
TUpOrajJoreHUpOBaHKe, TaIOTeHUPOBAHUE.
ITpaBmiio MapkoBHMKOBa. OKuCIIEHNE
ankeHoB. KauecTBEHHbIE peakuy Ha
HENPEJEIIbHBIE YIIIEBOLOPO/BI.
Jlemoncmpayuu. 1lonyyenue sTuiieHa
peakuuen Aeruaparanuy dTaHosa, ero
TOPEHHE U OTHOIIEHUE

K pacTBOpaM IepMaHraHara Kajus u
OpOMHOI1 Bozie

HOMEHKJIaType.
XapakTepru30BaTh C MOMOLIBI POIHOTO
A3bIKA U S3bIKA XUMUHU CTPOEHUE,
CBOWCTBA, CLIOCOOBI MOTyYEHHS U
007acTH IPUMEHEHUS ATHIICHA.
HaGmronare, caMoCTOSTENBHO IPOBOIUTH
Y ONUCHIBaTh XMMUUECKUH SKCIIEPUMEHT.
VYcraHaBnuBaTh 3aBUCUMOCTD MEXAY
TUIIOM CTPOEHUS YIIIEBOJOPOJA U €T0
XMMHUYECKHMH CBOMCTBAMH Ha IIPUMEPE
JIOTUYECKUX CBSI3€U: MPENEITbHBIA —
peaKuy 3aMelIeHNs], HENPEAEIbHbBIN —
peakuuy IpuCcoeINHEHUS
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8 Ankanuensl. Kayayku AJIKaJIMeHbl, WA TUEHOBBIC YIIIeBOIOpoAbl. | Ha3piBaTh MMEHBI IO MEKIyHAPOIHOU 1,2,5,8
Conpsixénnble queHsl. byraauen-1,3, HOMEHKJIaType.
u3onpeH. Peaknus JlebeneBa. Peakuuu XapakTepu3oBaTh C TOMOIIBIO POIHOTO
MPUCOEANHEHU ajKaaueHoB. Kayuyku: A3BIKA U SI3bIKA XUMUU CTPOEHUE,
HaTypaJbHbIH, CHHTETUUECKHE CBOWCTBA, CLIOCOOBI MOTyYSHHS U
(OyTanmMeHOBBIN, U30MTPEHOBBIN). 00J1aCTH TPUMEHEHUS KaydyKOB.
Bynkanuzanus kayayka. Pesuna. D00HHT. Habmronats ¥ ONMUCHIBaTH XUMUYECKUAN
Lemoncmpayuu. PaznoxeHnue kaydyka mpu | SKCIIEPUMEHT
HarpeBaHUM, UCIIBITAHUE MPOTYKTOB
pa3IoKEeHUs Ha HEMPEIEIbHOCTb.
Komnexums «Kayaykuy».
Jlabopamophvie onvimul. ViccnenoBanue
CBOJMCTB Kay4yKOB

9 AJIKNHBI ALIETUIIEHOBBIE YIIIEBOAOPO/IbI, WU Ha3zbiBarh 1o MexxayHapoaHOU 1,25,8
ankuHel. [Tomyyenue u npumMeHenue HOMEHKJIaTyp€ aJIKUHBI.
arneTuiieHa. XMMHUYECKHE CBOICTBA XapaxkTepu3oBaTh ¢ MOMOIIBIO POIHOTO
aleTUJIEHA: TOPEHUE, peakluu SI3bIKA U SI3bIKa XUMHUU CTPOCHHE,
MPUCOSANHEHHUS: THAPOTaIOr€HUPOBAHUE, CBOMCTBA, CIOCOOBI MOyUEHUS U
raJloreHMpoBaHue, THApaTaus (peakuus o0nacTy MpUMEHEHHUs aleTHIICHA.
Kyuepona). Bununxmnopun, Habmronats 1 OMuchIBaTh XUMUYECKUN
MOJIMBUHUIXJIOPUL. AKCIEPUMEHT.
Lemoncmpayuu. Ilonydenue anetuneHa Paznuuarhk 0cO6EHHOCTH peakiuit
peakuuen ruaponn3a kapouaa Kajablus, ero | MPUCOECIUHEHMS Y alleTUjIeHa OT TAKOBBIX
TOPEHUE U OTHOILLIEHUE y 3THJIEHA
K pacTBOpaM IepMaHraHara Kajus u
OpOMHOI1 Bozie

10 ApeHbl Apomarnyeckue yrieBOJ0POIbl, U apeHbl. | XapaKTepHU30BaTh C TOMOIILI0 POTHOTO 1,5,8
beH3omn: ero ctpoeHue, HEKOTOpbIE SI3bIKA U SI3bIKa XUMHUHU OCOOEHHOCTH
¢bu3nyeckre U XMMUYECKHUE CBOMCTBA CTpOEHUS, CBOMCTBA U 00JIACTH
(ropenue, peakuy 3aMeIICHNAs — npUMeHeHHs OeH30a.
rajJioreHMpoBaHue, HUTpoBaHue), noiaydeHue | HaGmrogars u onuceiBaTh
Y IPUMEHEHHUE. DKCTPAKIIUS. JIEMOHCTPAIIMOHHBIA XUMUYECKUM
Jlemoncmpayuu. ViccnenoBanve CBOMCTB AKCIEPUMEHT
OeH30J1a C TOMOIIBIO0 OBITOBOTO
pactBopuTens «CoabBEHT»

11 [Ipuponnsrii ras IIpupoanslii ras, ero coCTas. XapakTepu30oBarh ¢ IOMOLIBIO POIHOTO 1,2,5,8

[TpenmyniecTBa NpUPOITHOTO Ta3a Kak

sA3bIKa U A3bIKa XUMHH COCTaB U
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ToIIMBa. XUMHUYECKas repepadoTka
MPUPOHOTO ra3a: KOHBEPCHSL, TUPOIH3.
CuHTe3-Ta3 1 ero UCIoJib30BaHUeE.
Hemonctpanuu. Kapra noye3nbix
rckornaempix PO

OCHOBHBIC HAITpaBJICHUA UCIIOJIB30BAHUA
U 1iepepaboTKH MIPUPOIHOTO Ta3a.
YcranaBinuBars 3aBUCUMOCTD MCKOY
00bEMaMK TOOBIYH TPUPOIHOTO ra3a B
P® u GromkeTom.

HaxoauTthk B3auMOCBSI3b MEXIY
M3y4aeMbIM MaTepHaJioM U OymyIiein
poeCCHOHATLHON JACSTEIbHOCTBIO.
Cobmronath mpaBuia SKOJIOTUIECKU
IPaMOTHOTO IMOBEICHUS U O€30MTaCHOTO
oOpallieHus: C IPUPOAHBIM I'a30M B OBITY
Y Ha IPOM3BOJICTBE.

12 Hed1b 1 ciocoOs1 e [TomyTHBIN HEPTAHON ra3, €ro COCTaB XapakTepu30oBaTh COCTAB U OCHOBHBIE 1,2,5,8
¢dpakuun — ra3oBblil OCH3UH, IPONaH- HalpaBJIEeHUS UCIIOJIb30BAHUS U
nepepadoTKu . "
OyraHoBas, cyxol ra3. HedTs, e€ coctaB u nepepaboTKu HEPTH.
nepepadoTKa U NePeroHKa, KPeKHHr, YcraHaBIMBaTh 3aBUCUMOCTh MEXKIY
pudopmunr. Hedrenpomykrsl. OkTaHOBOE o0bémamu 100b1un HEGTU B PD 1
YuCIIo OEH3MHA. OIOIKETOM.
Hemoncmpayuu. Konmnexuus «HedTs u Haxonuts B3aMMOCBSI3b MEXIY
HEPTENPOAYKTHI», BUACOPPArMEHTHI U U3y4aeMbIM MaTepHajioM U Oymyiien
cnaiael «Ileperonka HepTH» npodeccrnoHaIbHOM 1EATENbHOCTBIO.
CoOmofarh npaBuiia 3KOJIOTMYECKU
IpPaMOTHOTO MOBEACHUSI U OE30MaCHOTO
oOpareHus ¢ HeTenpoayKTaMu B ObITY
1 Ha MPOU3BOJICTBE
13 Kamennslii yrons u ero HckonaeMslil yroib: aHTpaluT, KAMEHHBIN, | XapaKTepu30BaTh IPOUCXOXKICHUE U 1,2,5,8

nepepadoTka

Oypnlil. KokcoBaHue kaMeHHOTO yIvisl.
KokcoBblil ra3z, ammuayHas Boza,
KaMEHHOYTOJIbHAs1 CMOJIA, KOKC.
["azudukanus 1 KaTamuTHYECKOe
TUAPUPOBAHNE KAMEHHOTO YIJISL.
Hemoncmpayuu. Konnexuns «KameHHbII
Yrojib ¥ MPOJYKTHI €r0 MepepadoTKI».
BuneodparmMeHTs! u ciaaiabt
«Kokcoxummuaeckoe mpon3BOACTBOY

OCHOBHBIE HAIIPABIICHHSI MCTIOTH30BAHMS
U epepaboTKU KAMEHHOTO YIJIA.
YcraHaBIMBaTh 3aBUCUMOCTD MEKIY
o0bEéMamMK TOOBIYM KaMeHHOTO yriisi B PD
1 OIOIKETOM.

HaxoauTth B3auMOCBSA3b MEXY
M3y4aeMbIM MaTepuajoM U OymyIiei
npodeCcCUOHABHON AEATENbHOCTBIO.
Co0luronaTh mpaBwIIa SKOJIOTHUECKU
IpaMOTHOT'O MOBEIEHUS U OE30MaCHOTO
oOpalleHus C KAMEHHBIM YITIEM U
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MPOIYKTAaMU KOKCOXUMHUYECKOTO
MIPOM3BOZCTBA B OBITY U
MIPOMBITIVIEHHOCTH

14 [ToBropenue u 06001IIeHHE TectupoBanue, pemieHUE 3a1a4 U BBINOIHATB TECTHI, peIIaTh 3a1a4u U 5
YIpaXHEHUH 110 TEMe YIPaXHEHUS 110 TEME.
ITpoBOAUTE OLIEHKY COOCTBEHHBIX
JOCTH)KEHUI B YCBOEHUH TEMBI.
KoppekTupoBars cBOM 3HaHMSI B
COOTBETCTBHH C IIJIAHUPYEMbIM
pE3yIBTaTOM
15 KonTponbhas padorta Ne 1 «Teopust crpoenust oprannueckux coenunennii A.M. Bytnepoa. YrieBogopoab»
Tema 3. Kuciopon- u a3orcojaep:xkamue opranndeckue coequnenus (14 4)
16—17 OnHOaTOMHbBIE CIIUPTHI @OyHKIMOHAIbHAA TUAPOKCUIIbHAA rpynna. | Ha3piBaTe ciupThl 10 MEXyHapOIHOU 1-3,5,8
I'omosornueckuii psia IpeaeabHbIX HOMEHKJIaType.
OJHOATOMHBIX cupToB. M30mepus XapakTepu30BaTh C IOMOLIBI POIXHOTO
MOJIOKEHUS PYHKLIMOHAJIBHOM TPYMIIBL. A3bIKA U S3bIKA XUMUHU CTPOEHUE,
Bonopoanas cBsi3b. XUMU4ecKHe CBOWCTBA | CBOWCTBA, CIOCOOBI MOJIyYEHHS U
cnuproB. AnpaernaHas rpynna. Peaxkmus 00J1aCTH MPUMEHEHUS TPEeTbHBIX
TepudUKaLNU, CIOXKHbIE d(DUPHI. OJTHOATOMHBIX CIIUPTOB
ITpumenenue cnupros. [eiicTBue KnaccugunupoBars ciupTsl 1o UX
METHJIOBOTO U ATHJIOBOTO CIIUPTOB Ha aTOMHOCTH.
OpraHM3M Y€JI0BEKa. HaGmronare, caMoCTOSTENBHO IPOBOIUTH
Hemoncmpayuu. Oxucnenue cnupra B Y ONHCHIBaTh XUMUUECKUH SKCIIEPUMEHT
anpaerun. Jlabopamopuvie onvimoi.
CpaBHeHUE CKOPOCTH UCTIApEHUs BOJbI U
ATaHoJjA.
18 MHoOroaToMHbI€ CIIUPTHI MHoroaroMHele CIUpPThI. DTUIIEHIVIUKOJIb. KnaccugunupoBars ciupThl 1o UxX 1,5,8

I'muepun. [lonydyenne u XuMu4IeCcKue
CBOMCTBAa MHOTOAaTOMHBIX CIIUPTOB.
KagecTBeHHas peakiiusi Ha MHOTOAaTOMHBIE
CUpPTHL. AHTU(DPU3EI.

Jlemoncmpayuu. KauecTBeHHas peakuys Ha
MHOT'OaTOMHBIE CITUPTHI.

Jlabopamopmvie onvimol. PacCTBOPUMOCTH
TJIUIEpUHA B BOJIC

aTOMHOCTH.
XapakTepu30oBaTh C IOMOLIBIO POIHOTO
A3bIKA U SI3bIKA XUMUHU CTPOEHUE,
CBOWCTBA, CLIOCOOBI MOTyYEHHS U
001acT MPUMEHEHUS MHOTOATOMHBIX
CIIUPTOB.

NnentuduuupoBaTb MHOTOAaTOMHBIE
CIUPTHI C TOMOIIbIO KaYeCTBEHHOU
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peaKuuy.
HaGnronare, caMoCTOSITEIBHO IPOBOTUTH
U ONIUCHIBAaTh XUMUYCCKUHU OKCIICPUMCHT

19 denon deHou, ero cTpoeHue, NoayyeHue, CBOICTBa | XapaKTepru30BaTh ¢ IOMOILBIO POJTHOTO 1,58
U ipuMeHeHue. KayecTBeHHbIC peakIiy Ha | S3bIKA U SI3bIKa XUMUU OCOOCHHOCTHU
¢denon. BzauMHoe BiusHUE aTOMOB B CTpOEHUS U CBOMCTBA ()eHOJIa Ha OCHOBE
MoJiekyne (enona. B3alMHOTI'0 BIIMSIHUS aTOMOB B MOJIEKYIIE,
Hemoncmpayuu. PactBopumocTs (heHoNla B | a TaK¥Ke crocoObl Mory4eHus u o0iactu
BOJI€ ITpU OOBIYHOW TEMIIepaTrype U Mnpu npuMeHeHus (eHona.
HarpeBaHuu. KauecTBeHHbBIE peakIMy Ha Habmronats 1 onuceiBaTh
denon JIEMOHCTPALMOHHBIA XUMUYECKHUN
HKCIEPUMEHT.
Coburonath mpaBuiia SKOJIOTUUECKU
IPaMOTHOTO 1 0€30MacHOr0 O0paIEeHUS C
TOPIOYUMU ¥ TOKCHYHBIMH BEIIECTBAMU B
OBITY M OKpYXKalolleil cpene
20 AJBIETHIBI U KETOHBI Anpneruasl. @opmanbaeru u XapakTepu3oBaTh C TOMOIILI0 POTHOTO 58
aneTanbaerua. XuMU4eckue CBONCTBa A3BIKA U S3bIKA XUMUU OCOOEHHOCTHU
anbaeruoB. KauecTBeHHbIE peakliuy Ha CBOMCTB (hopmasipieruaa u
anbAeruabl. Peakium monvKoH1eHCaIUH. aneTaabJeruia Ha OCHOBE CTPOCHHUS
Kapb6onunbnas rpynna. Ketonsr Ha MOJIEKYJI, CITOCOOBI TTOJTYYSHHS U X
MpUMEpE alleTOHA. o01acT MPUMEHEHUS.
Jlemoncmpayuu. KauectBennsie peakiiuu Ha | HaGmromars, onuckiBaTh U IPOBOAUTH
aJbICTH/IbI XUMHUYECKHI SKCIIEPHUMEHT.
NnentudunmpoBats anbaeruas ¢
MTOMOILBIO KAU€CTBEHHBIX PEAKIIU.
CoburonaTh MpaBmiia SKOJIOTHUECKU
IpaMOTHOTO M 6€3011aCHOTO 0OpaIleHus ¢
TOPIOYMMH U TOKCHIHBIMU BEIIECTBAMU B
OBITY M OKpYIXKAIOIIeH cpene
21 KapOoHOBBIE KHCTOTHI [IpenenbHBIE OTHOOCHOBHBIE KAPOOHOBBIE XapakTepru30oBaTh C TOMOIIBIO POJTHOTO 58

KHCJIOTBI, UX TOMOJIOTMYECKHH psijl,
MPEJCTaBUTENN, UX MTOJy4YEHUE U
IIpUMEHEHNE. XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIJIOT. Peakius
TepUPHKALINY.

Jlemoncmpayuu. llpencraBurenu

A3bIKA U A3bIKA XUMHH OCOOCHHOCTH
CBOMCTB KapOOHOBBIX KHUCJIOT HA OCHOBE
CTPOCHUS UX MOJIEKYII,  TAKXKe CIIOCOObI
MOJTy4eHUs U 00JIaCTH IPUMEHEHHUS
MYPaBbUHOHN U YKCYCHOM KHCIIOT.
Paznuuars o01miee, ocoOeHHOE U
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Pa3IMYHBIX KJIACCOB KAPOOHOBBIX KUCIIOT.
Jlabopamophvie onvimvl. XUMAYECKHE
CBOMCTBA YKCYCHON KHMCJIOTBI

eIMHIYHOE B CTPOCHUHU M CBOMCTBAX
OpraHuYecKHuX (MypaBbUHOU U
YKCYCHOI) U HEOPraHUYECKUX KHUCIOT.
HaOnronare, onuchIBaTh U MIPOBOJIHUTH
XUMHYECKHUUN IKCIIEPUMEHT.

CoOurofarh npaBmiia 3KOJIOTHUECKU
IpPaMOTHOTO M O€3011aCHOTO 0OpaIleHus ¢
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH B
OBITY M OKpYIKAIOIIEH cpene

22 Crnoxwubie 3¢upsl. JKupsr Peakuus stepuduxarmu. Crnoxusie 3¢upsl. | Pasznuyare peakiuu srepuuKaniy Kak 58
Kupsl, ux coctaB ¥ ruAposan3 (KUCIOTHBIA | 00paTUMON OOMEHHBIN IPOLECC MEXKTY
u 1mesoyHoit). Meuta. I'unpupoBanue KHUCJIOTaMU U CIIUPTAMHU.
JKUPOB. XapaxkTepu30BaTh 0COOEHHOCTH CBONCTB
Hemoncmpayuu. Konnexkuus coxHbIX JKUPOB Ha OCHOBE CTPOEHUS UX MOJIEKYII,
a¢upos. Komrekmust xxupoB. OOpa3ibl a TaKKe KIIaCCU(PUKAIIUHU )KUPOB 110 UX
TBEPJOTO M KUJKOTO MbLIA. COCTaBY U NPOUCXOXKIECHUIO U
Jlabopamopnvie onvimul. OnpeneneHue IIPOM3BOACTBO TBEP/BIX )KUPOB Ha
HENpeieNbHOCTH PACTUTEIHLHOIO Macia OCHOBE PacTUTEJIbHBIX Macell.
Ha ocHoBe peakiuu 3repruuKanum
XapaKTEepHU30BaTh COCTaB, CBOMCTBA U
001acT IPUMEHEHHUS CIO0XKHBIX 3(UPOB.
HaGmronare, onuchIBaTh ¥ MIPOBOJAUTH
XUMHUYECKHI SKCIIEPUMEHT.
CoOmofarh npaBuiia 3KOJIOTMYECKU
IPaMOTHOT0 U 6€30MacHOr0 OOpAIEHUS C
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMU B
OBITY U OKPY>KaIOIIIEH cpejie
23 YrneBobl Yrinesonsl. MoHOcaxapuabl. [roko3a kak XapakTepu3oBaTh COCTAB YITIEBOJIOB. 5,8

ansaeruaocnupt. Copobut. MonouHnokucioe
U ciupToBOe OpoxkeHne. @OTOCHHTE3.
Hucaxapunpl. Caxaposa. [Tonucaxapubr:
KpaxmaJ, LeJIII0I03a.

Jlemoncmpayuu. B3auMoaeicTBUE TITFOKO3bI
¢ ruapokcuaoM meau(Il) kak
anpaerunocnupra. KauecTBeHHAs peakimst
Ha KpaxMad.

Jlabopamopnvie onvimovl. OOHApYKEHHE

KiaccudumupoBars nx Ha OCHOBE
CIIOCOOHOCTHU K THAPOITHU3Y.

OmHCEIBATH CBOMCTBA TITIOKO3EI KaK
BEIIIECTBA C JBOMCTBEHHOM (pyHKIMEH
(aspierugOCTIMPTA).

VYcTanaBiaMBaTh MEXIPEIMETHBIE CBS3H
XHMUH ¥ OMOJIOTHH Ha OCHOBE
PaCKpBITUSI OMOJIOTHMUYECKOM PO U
XUMHYECKUX CBOMCTB BaXKHECHIITUX
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KpaxmaJia B IPOAYKTaxX IMUTAaHWA

MPEACTABUTENEN MOHO-, IH- U
MOJICAXapHU/IOB.

Habmronarh, OonuckIBaTh ¥ MPOBOAUTH
XUMUYECKHI SKCIICPUMCHT.
Cobmronath mpaBuiia TEXHAKU
0e30macHOCTH Mpu padboTe B KaOWHETe
XUMUU

24 AMUHBI AmuHorpytmna. AMUHBI IPEAEIbHbBIE U XapakTepru3oBaTh C TOMOIIbIO POJTHOTO 5,8
apoMarudeckue. AHuiuH. [lonmydenue SI3BIKA U SI3bIKA XUMHUU OCOOCHHOCTH
aMuHOB. Peaknus 3uHuHa. XUMUYECKHE CTPOEHUS ¥ CBOMCTB aMUHOB U aHUJIMHA,
CBOMCTBA U IPUMEHEHUE aMUHOB. B YACTHOCTH, HA OCHOBE B3aHMHOIO
Lemoncmpayuu. lloprper H. H. 3ununa. BJIUIHUSA aTOMOB B €r0 MOJIEKYIIE, a
Konneknys aHMIMHOBBIX KPaCUTENIEH. TaKXKe CIOCOOBI MOTyYeHHsI U 00JIaCTH
Jlabopamophvie onvimul. VI3roToBiIeHHE MPUMEHEHUS aHUJIMHA.
MojieTiel aMUHOB ApryMeHTHpOBaTh YyBCTBO TOPAOCTH 3a
JOCTHKEHUS] OTEUECTBEHHOM
OPraHUYECKON XMMHH.
CobmtonaTh nmpaBuia SKOJIOTUYECKU
IPaMOTHOT0 1 6€30MacHOr0 OOpAIEHUS C
TOPIOYMMH ¥ TOKCUYHBIMH BEIIECTBAMU B
OBITY U OKPY>KaIOIIIEH cpejie
25 AMUHOKHCIIOTHL. benkn AMUHOKHUCIIOTHI Kak aM(OTepHbIE OnuceIBaTh CBOMCTBA aMUHOKHCIIOT KaK 1,2,5,8

OpPraHWYeCKHe COCAMHEHUS. [ niunH.
Peaxnus nonukonaencanuu. [lentuanas
cBs3b. [lepBuyHas, BTOpUIHAas, TPETUIHAS
CTPYKTYphI OenkoB. KauecTBeHHbIE peakuu
Ha Oenku. ['unponus. Jlenarypauus.
buonornueckue QyHKIN OEITKOB B
OpraHH3Me.

Hemoncmpayuu. CBOWCTBA TIIUIIMHA.
[{BeTHBIE peakiuu OEIKOB.
Jlabopamophule onvimul. JleHarypauus
OenKoB

OMPYHKIMOHAIBHBIX aM(OTEPHBIX
COCIMHECHU.

YcranaBiIMBaTh MEXIPEIMETHBIE CBS3H
XMMUU 1 OMOJIOTUU Ha OCHOBE
PaCKpBITHSI OMOJIOTHYECKON POJTH H
XUMHUYECKHX CBOMCTB AMUHOKHCIIOT.
OnuceIBaTh CTPYKTYPHI U CBOMCTBA
0eJKOB KaK OMOTOIIMMEPOB.
YcraHaBIMBaTh MEXITPEIMETHBIC CBSI3U
XMMUU 1 OMOJIOTUU Ha OCHOBE
PACKPBITHSI OMOJIOTHYECKON POITU H
XMUMUYECKHX CBOMUCTB OEJIKOB.
[TpoBOAMTE, HAOIIONATH U OMTUCHIBATH
XMUMUYECKHH IKCIIEPUMEHT
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26 I'eneTnueckas CBsA3b MEXKIY [ToHsITHE O TEHETUYECKOM CBSI3U HA PUMEPE | YCTAHABIMBATH B3AUMOCBS3b MEXIY )
B3aMMOIIEPEX0/I0B MEXTy KJlacCaMu COCTaBOM, CTPOEHHEM U CBONCTBaAMHU
KJIACCAaMH OPTaHUYCCKUX N
YIJIEBOJOPO/IOB, KUCIOPOA- U MPEICTaBUTENCH KIacCOB
COCTMHEHU I a30TCOZIepKALIUX COSAUHEHUH. YIJIEBOIOPOIOB, KUCIOPOA- U
NnnrocTpanus reHETUYECKOM CBA3U Ha a30TCOAEPKALUX COCIUHEHUMN.
pUMepe OPraHUYECKUX COSAMHEHU OnuceiBaTh C MOMOIIBIO POIHOTO SI3bIKA
Pa3IMYHBIX KJIACCOB, COJEPIKAIINX JIBA U SI3bIKA XUMUU TeHETUYCCKUE CBSI3U
aToma yriepojaa MEXy KJIacCaMHU YTJIEBOIOPO/IOB,
KHUCJIOPOJ- U a30TCOICPKAIINX
COEeIMHEHUN
27 [TpakTrueckas padora Ne 1. Wnertudukaus opraHndecKux [IpoBoauTh, HAOMIOAATH U ONTUCKHIBATH 5,6
COeTMHEHU N XUMHUYECKHUH SKCIIEPUMEHT JJIs
WNnenrudukanms o
MIOJTBEPIKIACHHSI CTPOCHHUS U CBOMCTB
OpPraHUYECKHUX COCTUHCHHM Pa3IMYHBIX OPTraHUYECKUX COCTUHEHHH,
a TaKKe UX HICHTU(PUKAITUHU C TOMOIIIHIO
KaueCTBEHHBIX PeaKiuit
28 [ToBTOpEeHME U 0000IICHIE TecTupoBanue, pelnieHue 3a1a4d u BBITIONHATE TECTHI, peliaTh 3a1a4u 1 1,58
yIpaXHEHHH 110 Teme yIpaXHEHUS 110 TEME.
[TpoBOIUTE OLIEHKY COOCTBEHHBIX
JTOCTIKEHUI B YCBOCHUH TEMBI.
KoppekTupoBarh CBOM 3HAHWUS B
COOTBETCTBUH C MJIAHHUPYEMbIM
pe3YIBTaTOM
29 Kontponwshas padora Ne2 «Kucnopon- u a3orcoaepskaliye OpraHn4eckue COeInHEHUD)
Tema 4. Oprannyeckass Xumus 1 o0mecTso (5 4)
30 Buorexuomorus Pasutne 6uorexnonoruu. Tpu OOBIACHATE, YTO TaKOE OMOTEXHOJIOTHS, 1,2,3,5,8

HarpaBJieHUs] OMOTEXHOJIOTUU: TeHHast (WIn
TeHETUYECKas) HH)KEHEPHUsI; KIIeTOUHas
WH)KEHepusl; OMoornueckas HHXeHepusl.
I'eneTnyecku Moau(pUIIMPOBAHHBIE
opranusmel (I'MO) u TpaHcrenHas
npoaykuus. KitonupoBanue.
HMmmo6unu3oBaHHble (PEPMEHTHI U UX
MIPUMEHEHHE.

Jemoncmpayuu. BugeodparmMeHTs! u

reHHas (WIA TeHETUYeCKas) UHKEHEPHUS,
KJIETOYHAsI HUHXKEHepusl, Onosiornyeckas
WHXXEHEpUs, KIIOHUPOBaHUE,
UMMOOUTN30BaHHbIE (PEPMEHTHI.
XapakTepu30oBaTh PoJib OMOTEXHOJIOTUH B
pEeIIeHnU IPOI0BOJILCTBEHHOM
po0IeMbl U COXPAaHEHUH 3/10POBbS
YeJloBeKa
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ciaiapl Mo OMOTEXHOJIOTUHU U
MMMOOMIM30BaHHBIM (hepMEHTaM

31 [Tonmmepbr Knaccudukarus noammepos. Knaccupumuposarp ~ momumepsr 1o | 1,5,8
HckyccTBeHHBIE MTOTMMEPHI: LEUTYIO0U/, pa3IMYHbIM OCHOBAHUSIM.
alleTaTHbBIN MENK, BUCKO3a, LeTo]aH. Paznuyare HCKYCCTBEHHBIE IOJIMMEDBI,
Hemoncmpayuu. Konnexuus noaumMepos. KJIacCCU(UIIUPOBATD ux u
Kosneknus CHHTETHYECKUX MTOJIMMEPOB U WUTIOCTPUPOBATh  TPYMIBI  [TOJUMEPOB
U3JENUNA U3 HUX puMepamHu.
VYcranaBnuBarhb CBSI3U MEXTY
CBOMCTBaMHU MOJIMMEPOB U OOJIACTAMU UX
PUMEHEHHS
32 CuHTeTHYECKHE TTOJIUMEPHI CriocoObl MOTy4YeHUs TOTUMEPOB: Paznnuare MOJINMEPHU3AITHIO ul|l5,8
MOJIMMEPU3AIIHS U MTOJIMKOHIEHCALHS. MIOJIMKOHICHCAIIHIO.
Cunrerndeckue kayayku. [lmactmaccer: [IpuBoauTh TpUMEPHI 3TUX CIOCOOOB
MOJMCTUPOIT, Te()IIOH, MOTUBHHUIXIOPH/. MOJTy4EHUS TIOJMMEPOB.
CuHTeTHYecKue BOJOKHA: KalpoH, HAalloH, | ONMUChIBaTh CHHTETUYECKUE KAayudyyKH,
KEeBJIap, JIaBCaH. IJIACTMACChl U BOJIOKHA Ha OCHOBE CBSI3U
Hemoncmpayuu. Konnekuns CHHTETHYECKUX | CBOMCTBA — MPUMEHEHHE
MOJIUMEPOB:  IJJaCTMAacC U BOJIOKOH U
V31NN U3 HUX
33 [Tpaktrnyeckas paGora Ne 2 Pacnio3naBaHue 1acTMacc U BOJIOKOH [IpoBonuTh, HaOMOAATP W ONUCHIBATH | 4,5
XUMUYECKHH HKCIIEPUMEHT s
UACHTU(PUKAIMY TIJITACTMACC U BOJIOKOH C
MIOMOIIbIO KaY€CTBEHHBIX pEaKIfii
34 IToBTOpeHue u 0000menune Kypca. [lonBenenne nToros y4ed0Horo roga. 1,2,8




IIpumepHoe TeMaTHYecKoe MJIaHUPOBaHUe Kypca 11 kiacca 6a30Boro ypoBHs

(1 gac B Henento, Bcero 34 vaca)
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Homepa
YPOKOB 11/11

Tema ypoka

OcHoBHOe cozep:kaHNe ypoKa

XapakTepucTHKA OCHOBHBIX BU/I0B
AeATeJIbHOCTH o0yuyaromuxcs (Ha
YPOBHe y4eOHbIX JeHCTBUIl)

OcHOBHBIE
HanpaBJIeHUs
BOCIIMTATAEJIbLHO
M JeSITeILHOCTH

Tema 1. Ctpoenue Bemrectn (9 4)

1 OcCHOBHBIE CBEZIEHUS O CrpoeHue aroma: gJIpo U 3JIEKTPOHHAs ApryMeHTHpOBaTh CIOKHOE cTpoeHne | 1,2,5
obonouka. M3oronsl. XMMHUECKHI SJIEMEHT. | aTOMa KakK CUCTEMbI, COCTOSIIEH U3
CTPOEHUH aroMa . . . .
Bonb1oit anpoHHblii kojutaiaep. YpoBHU sipa U AJIEKTPOHHON 000JI0UKH.
CTPOEHHSI BEIIECTBA. XapakTepu3oBaTh YPOBHU CTPOCHUS
Jlemoncmpayuu. 1optpetsl BEILIECTBA.
3. Pezepdopaa, H. bopa. Buaeodparmentsl | OnucsiBaTh YCTPOHCTBO U paboTy
U craiibl «bonbIIoN aapOHHbBIN Bosbiioro agpoHHoro Kosanaepa
KOJTalep», «YPOBHU CTPOCHUS BELIECTBA»
2 [Tepuognueckas cucrema DU3NYECKUN CMBICTT HOMEPOB: AJIEMEHTA, Haxonuts B3auMOCBSI3U MEXITY 1,25
NIEpHOAA, TPYIIIbL. BalleHTHBIE IEKTPOHBI. | MOJIOKEHUEM DJIEMEHTA B
XUMHUYECKHUX AJIEMEHTOB .
DneKTpoHHas KOH(UTYypalys aTOMOB. IIEpUOINYECKOMN CUCTEME
. 1. MenneneeBa 1 y4eHHE O 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB . . MenieneeBa U CTPOEHUEM €TO
AJIEMEHTOB B NEPHOAAX U Ipymmax. aroma.
CTPOEHHUH aToMa .
OJEKTPOHHBIE CEMENCTBA XUMUYECKUX CocTaBiiTh 2IEKTPOHHBIE U
JJIEMEHTOB. ANIEKTPOHHO-Tpaduyeckue GopMyIbl
Jemoncmpayuu. Paznnanbie popmbl aToMOB S-, p- 1 d- AIEMEHTOB.
[leproanueckoil CUCTEMBI XUMHUUECKHUX OTHOCHUTH XMMHUYECKHE 3IEMEHTHI K
anemeHToB [I. . Menneneesa. [loptper JI. | TOMY WM MTHOMY 3JIEKTPOHHOMY
N. Menneneena. CEMEICTBY
Jlabopamophvie onvimul. MonenupoBaHue
noctpoenus [lepruoandyeckoi CUCTEMBI C
ITOMOUIBIO KAPTOUEK
3 dunocodckue 0OCHOBHI [Ipeanoceinku otkpeiTus [lepunonnueckoro | IIpeacraBisTe pa3BUTHE HAyYHBIX 1,2,5

obmuocTu [lepuognyeckoro

3aKOHa U TCOpHUU XNUMHUYIECCKOT0

3aKOHA U TEOPUU XUMUYECKOTO CTPOCHHS.
Ponb nuyHocTy B uctopun Xumuu. Posib
MPAKTUKHU B CTAHOBJICHUU U Pa3BUTUHU
XUMHYECKON TEOPUH

TEOPUH 110 CIIUPAJIM Ha OCHOBE TPEX
dbopmynupoBok Ilepuogndeckoro
3aKOHA Y OCHOBHBIX HAIIPABJICHUN
Pa3BUTHs TEOPUU CTPOECHUS
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CTPOCHHA

Jemoncmpayuu. oprperst /. 1.
Menneneea u A. M. bytiepoBa

(XMMHYECKOT 0, 3JIEKTPOHHOTO U
IPOCTPAHCTBEHHOTO).

XapakTepu3oBarh POJIb IPAKTUKH B
CTAHOBJICHUH U PA3BUTUU XUMHUYECKON
TEOPHH.

ApryMeHTHpOBaTh YyBCTBO FOPJOCTH 32
JOCTHXKCHUA OTEUCCTBEHHOM XUMHUHU U
BKJIaJl POCCUMCKHUX YYEHBIX B MUPOBYIO

HayKy

HMonHas xuMuuecKkas CBI3b U
HOHHBIC KPUCTAJNIMYCCKHEC

pEETKU

Karnons! kak npoyKT BOCCTaHOBIEHUS
aTOMOB METAJJIOB. AHHOHBI KaK MPOAYKT
OKHUCJICHUs1 aTOMOB HeMeTasuioB. MoHHas
XMMHYECKasl CBA3b U HOHHAS
Kpuctajmuyeckas pemérka. Monsl nmpocTsie
U CJIOKHBIE.

Jemoncmpayuu. Mojienb KpUCTaTITUYECKON
pemérku xnopuaa Harpus. OOpasisl
MUHEPAJIOB C HOHHOW KPUCTAJTMYECKOU
PEIIETKOM: KaJdblIUTa, rajiuTa

XapakTepu30BaTb HOHHYIO CBS3b KaK
CBSI3b MEXIY HOHaMHU, 00pa3yoIuMuUCs
B PE3yJIbTaTe OTJaYy WK IpUéMa
IEKTPOHOB aTOMaMH WJIU TpyNIaMu
aTOMOB.

KrnaccugunupoBars HOHBI 10 pa3HbIM
OCHOBaHUSIM.

YcTaHaBIuBaTh 3aBUCUMOCTb MEXIY
TUIIOM XMMHUYECKOU CBSA3H, TUIIOM
KPUCTANINYECKON PEIIETKH U
(u3nYeCKMMH CBOWCTBAMM BEIIECTB

KoBanentHasa xuMmuueckas
CBS3b. ATOMHEIE U
MOJIEKYJISIPHBIE

KpUCTAJUIMYCCKUC peI_HéTKI/I

KoBanenTHast HemossipHas 1 MoJisipHas
CBS3U. DJNEKTPOOTPHULIATETbHOCTb.
Kparnocts xoBanieHTHOM cBsA3U. OOMEHHBINM
Y JJOHOPHO-AKIIENTOPHBIN MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHBIX CBSI3EH.
[TonsspHOCTH CBSA3M U MONSPHOCTH
MOJIEKYITbl. MOJIEKyIIsIpHbIE U aTOMHBIE
KpUCTAITNYECKUE PEHIIETKH.
Jlemoncmpayuu. Moaenu KpUCTaNIMYeCKUX
PEMIETOK «CYXOro JibJia» (WM Hoja),
anmasa, rpadura (unu kBapia). Mozenb
MOJIIIpHOTO 00BhEMA Ta3a

OOBsACHATH UHEPTHBIE CBOMCTBA
0JaropoIHBIX Ta30B 0COOEHHOCTIIMU
CTPOEHUS UX aToMa.
XapakTepu30BaTh KOBAJIEHTHYIO CBS3b
KakK CBs13b, BOSHUKAIONIYIO 34 CUET
00pa3oBaHMsI OOLIUX 3JIEKTPOHHBIX Map
MyTEM MEePEKPHIBAHUS DJIEKTPOHHBIX
opOuTanen.

KiaccudummpoBarb KoBaJIeHTHBIC
CBSI3M 110 Pa3HBIM OCHOBaHUSM.
VYcraHaBnuBaTh 3aBUCUMOCTb MEXKAY
TUIIOM XMMHUYECKOU CBSA3H, TUIIOM
KPUCTANINYECKON PEIIETKH U
(u3MYeCKMMHU CBOWCTBAMHM BEIIECTB

Merannnueckas XuMU4YecKas

CBA3b

MeranudecKnue KPpUCTAINIMYCCKUE
peHléTKI/I. Meramndeckas XuMUUYeCcKas
CBsA3b. HOH-aTOMBI U BHCKTpOHHBIﬁ ras.

XapakTepru30BaTh METAJUINYECKYIO
CBSI3b KaK CBSI3b MEX/ly HOH-aTOMaMU B
MeTaJUIaxX U CIUIaBaxX MOCPEJICTBOM
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®u3nYeCcKue CBOMCTBA METAJUIOB U UX
IIPUMEHEHHUE Ha OCHOBE 3TUX CBOWCTB.
CrnnaBel 4Y€pHBIE U LIBETHBIE.
Lemoncmpayuu. Monenn KpuCTalInueCcKuX
pPEETOK METAJLIOB.

Jlabopamopnvie onvimul. MoaenupoBaHue
METAJUIMYECKOU KPUCTAIUINYECKON PEIIETKH

0000111eCTBIEHHBIX BaJICHTHBIX
SIIEKTPOHOB.

OOBSICHSTD €AUHYIO TPUPOIY
XUMHUYECKHUX CBS3EH.
YcraHaBIMBaTh 3aBUCUMOCTD MEXKITY
THUIIOM XMMHYECKON CBSA3U, TUIIOM
KPUCTAJNINYECKOU PEIIETKY U
(buU3NYEeCKMMH CBOWCTBAMHM BEIIIECTB

Bonoponnas xumnueckas cBsizb | BomopoaHas XMuMU4eCKas CBA3b: XapakTepu30oBarb BOLOPOJHYIO CBS3b )
MEXMOJICKYISIpHAS. ¥ BHYTPUMOJIEKYISIpHAsA. | KaK 0COOBII TUIT XUMHYECKOU CBSI3U.
3Ha4yeHHEe BOIOPOIHOM CBSI3U B IPUPOJIE U Paznnyarh MeXMONEKYISIpHYIO U
YKU3HU YE€JIOBEKa. BHYTPHUMOJIEKYJIIPHYIO BOJIOPOJHBIE
Jemoncmpayuu. BuaeodparmeHTsI 1 CBSI3U.
crnaipl «CTPYKTYpBI Oenkay. YcTanaBnuBaTh MEXIPEIMETHBIE CBSA3U
Jlabopamopnwvie onvimul. Jlenarypanus ¢ Ouosoruel Ha OCHOBE PaCCMOTPEHUS
Oenka PUPOABI BOLOPOAHOM CBSI3U U €€ POIU
B OpraHM3alMM )KUBOM MaTepuun
[Tonmumepst [Tonumepsl, UX MOIYYEHHUE: PEaKLUU XapakTepu30oBaTh MOJIUMEPHI KakK 1,25
MOJIMMEPU3AIUH U TOJUKOHICHCAITNH. BBICOKOMOJIEKYIISIPHBIE COETUHEHUSI.
IInactmaccel. Bonokna. Heoprannueckue Pa3znnuare peakuuu nonuMepusanuu u
MOJINMEPBL. MTOJINKOHICHCAITHH.
Jemoncmpayuu. Konnekuumn OnuceIBaTh BaKHEUIIINE
«[Inactmaccor», «BonokHay. OOpa3ibl MIPEICTaBUTENH JIACTMACC ¥ BOJIOKOH U
HEOPraHMYECKHUX MOJIMMEPOB — BEILECTB Ha3bIBaTh 00JIACTH UX IPUMEHEHHUS.
ATOMHOM CTPYKTYPBI YcranaBnuBaTh €IUHCTBO
OPraHU4YeCKON U HEOPraHUYECKOU
XUMHH Ha IpUMepe HEOPTaHUYECKUX
MIOJINMEPOB
JlucniepcHbIE€ CUCTEMBI JlucniepcHble cUCTeMBbI: AucriepcHas ¢pa3za U | XapakTepu30BaTh Pa3IUUYHbBIC TUIIbI 1,25

nucnepcuonHas cpena. Kimaccuduxarust
JUCTIEPCHBIX CUCTEM 10 arperaTHOMY
COCTOSIHHIO U TI0 pa3Mepy 4acTuil (asbl.
I'pyboaucniepcHbIe CHCTEMBI: YMYITBCUH,
CYCIIEH3MH, a3p030iu. ToHKoAMCIIEpCHBIE
cucTeMbl: 301U U renu. Cunepesuc u
KOAryJisiusl.

Jlemoncmpayuu. OOpa3ibl pa3IHIHBIX

JTUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS JTUCIIEPCHOMN
(ha3bl U TUCTIEPCUOHHOM CPEIBI.
PaCKpBIBaTI) pOJ'IL pa3J’II/I‘—IHI)IX THUIIOB
JUCTIEPCHBIX CUCTEM B KU3HU TIPUPOIBI
u o0IecTna.

[TpoBonuTh, HAOIIONATH U OTIMCHIBATH
XUMHYCCKHH SKCIICPHUMEHT
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JUCIIEPCHBIX CUCTEM: OMYJIbCUM, CYCIICH3UH,
a’po3oiieit, renei u 3oien. Koarymnsusi.
Cunepesuc.

Jlabopamopusie onvimsi. [lonyaenune
SMYIIbCUU PACTUTEIBHOTO Macia.
[TonyyeHue CycreH3un «u3BECTKOBOTO
MoJiokay. Ilomyuenue KonaouHoro
pacTBopa KypuHOTO Oelika U HcCclieI0BaHUE
€ro CBOMCTB C IIOMOUIBIO JIA36pPHON YKa3KU

Tema 2. Xumunueckue peakuuu (12 1)

10—11 Krnaccudukanus XumMuyeckux Peakuuu 6e3 uamenenus cocrasa Bemiect: | KimaccupuuupoBarb XumMuueckue )
peamit AJJIOTPONU3ALMU U U30MEpPU3ALIUH. PEaKLIH 110 PA3THIHbIM OCHOBAHAM.
[Ipuuunsl amnorponuu. Knaccuduxanus XapakTepu3oBarh TEIIOBOH AP PEKT
peaxiHii o YMCIy ¥ COCTaBy peareHTOB U XMMHUYECKUX PEaKLUi 1 Ha €r0 OCHOBE
MIPOIYKTOB H IO TEIIOBOMY d(PPEKTY. pasnuyaTh 3K30- U YHIOTEPMHUUECKHE
TepMoxumuueckue ypaBHEHUS peakLuil. pEaKIHH.
Hemoncmpayuu. Ix30- 1 sHA0TepMHUYecKkue | OTpaxkarh TerioBoi 3¢ddexr
peakuuu. TennoBble ABIEeHUS IpU XUMHUUYECKHNX PEAKIUI HA TUCBME C
PacTBOPEHUH CEPHOM KUCIOTHI U MTOMOIIbI0 TEPMOXUMHUECKHUX
aMMHUAYHOU CEIIUTPBHI. YPaBHEHUH.
Jlabopamopuvie onvimul. I1lpoBenenue [TIpoBOANTE pacuy€Thl HA OCHOBE
peakuuii, UAYIIKX 10 KOHIA, 10 PaBUILY TEPMOXUMUYECKUX YPABHEHUM.
bepronne [IpoBonuTh, HAOIIOIATH U ONMCHIBATH
XUMHUYECKHH dKCIIEPUMEHT
12 CxopocTh xuMu4eckux peakuuii | CKOpocTb XUMUUECKOH peaklinu U pakTopsl | XapaKTepu30BaTh CKOPOCTh 15,8

€€ 3aBUCUMOCTH: NTPUPOJIa PEATUPYIOLINX
BEUIECTB, IJIONIAb UX COMPUKOCHOBEHUS,
TEMIEpaTypa, KOHIIEHTPAUs U HAJIM4YKe
karanusaropa. Karanus. @epmMeHTHI.
NHruburopsl.

Lemoncmpayuu. 3aBUCUMOCTb CKOPOCTH
peakuuu OT IPUPOBI BEUIECTB HA IPUMEPE
B3aMMOIEHCTBUSI PACTBOPOB Pa3IMYHbIX
KHMCJIOT OJMHAKOBOM KOHIIEHTPALUH C
OJIMHAKOBBIMH KyCOYKaMU (TpaHysiaMu)
LIMHKA U OJJMHAKOBBIX KyCOYKOB Pa3HBIX

XUMHYECKOHN peakiuu u GakTopsl
3aBUCHMOCTH CKOPOCTH XUMUYECKOMN
pEeaKIMu OT MPUPOABI PEarupyronx
BCIICCTB, NX KOHLICHTpPAIUH,
TEeMIIepaTyphl, MJIOIIAU
COITPUKOCHOBCHUA BEIICCTB.
[TpoBonuTh, HAOIIONATH U OTIHCHIBATH
XUMHAYECKUUN OKCIIEPUMECHT C ITIOMOIIIBIO
POZTHOTO SI3bIKA U A3bIKA XUMHUH.
XapakTepu3oBaTh KaTaau3aropbl U
KaTaJn3 Kak CoCcOObl yIpaBICHUS
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METaJUIOB (MarHus, IIMHKA, KeJe3a) ¢
pPacTBOPOM COJISTHON KUCIIOTHI.
B3anmMopneiicTBue pacTBOpOB CEPHOU
KHCJIOTBI C pacTBOpaMH THOCY/b(ara
HaTpus pa3IMuHON KOHIIEHTpALuU U
Temreparypsl. MoJiesib KUIISILEro ciosl.
Pasnoxxenue nepokcuzia BOAOpoaa C
IIOMOILBI0 HEOPraHMUYECKUX KaTaIN3aTOPOB
(coneii xene3a, noauaa Kauus) v
IPUPOAHBIX OOBEKTOB, COAEPIKAIINX
Karana3zy (ChIpoe MsICO, KapTOQeb).
Jlabopamopuvie onvimul. Paznoxenue
[IEpOKCH/Ia BOAOPOAA C IOMOIIBIO THOKCHIA
Maprasua

CKOPOCTBIO XUMHUYECKON PEAKLIUH.
YcranaBnuBaTh Ha OCHOBE
MEXIPEAMETHBIX CBA3€H ¢ OMonorueit
ob11ee, 0COOEHHOE M €UHUYHOE IS
(hepMEeHTOB KaK OMOJIOTHYECKHIX
KaTaJln3aTopOB.

PackpsiBath posib (hepMEHTOB B
OpraHM3alMK KU3HU Ha 3eMJie, a TaKKe
B MUIIEBOM U MEJIULIMHCKOMN
MPOMBILUIEHHOCTH

13 OO6paTMMOCTh XUMHUYECKHUX OO6parumblie peakiuu. XUMHUECKOe XapakTepu3oBaTh COCTOSHHS 1,58
. paBHOBECHE U CITOCOOBI €0 CMEIICHUS. XUMHUYECKOTO PaBHOBECHS U CIIOCOOBI
peakuuii. XuMHU4YECKOe
OO6m1as XxapakTepUCTUKA PEAKIIMU CHHTE3a €ro CMENIeHUsI.
paBHOBECHE U CIIOCOOBI €ro aMMHaKa 1 yCJIOBUs cMelleHus paBHoBecus: | [IpenckaspiBarh HampaBieHUE
S MPOU3BOJICTBEHHOTO TPOIIecca BIPABO. CMEIICHUS XUMHYECKOTO PABHOBECHS
Hemoncmpayuu. CMelieHne paBHOBECHS B | IPU U3MEHEHHUH YCIOBUN MPOBEICHUS
crcreme Fe** + 3NCS™ > Fe(NCS); 00paTHMOI XUMHUECKON peaKkiny.
AprymMeHTHpOBaTh BHIOOD
ONITUMAJIBHBIX YCIIOBUU TIPOBEICHHS
TEXHOJIOTMYECKOT'0 MpolLecca.
HaGmronats u onuceiBaTh
JEMOHCTPALMOHHBIA XUMUYECKUN
HKCTIEPUMEHT
14—15 Iuaponus I'upponus HeoOpartumblit 1 0Opatumblil. Tpu | XapakTepu30BaTh IHJIPOJIN3 KaK 1,5,8

ciy4asi TuAposn3a coie. Posb ruiponnsa B
oOmeHe BemecTB. Posb ruponusa B
SHEPTEeTUYECKOM OOMEHE.

Lemoncmpayuu. I'ngponus coneu
paznuuHoro tumna. BugeodparmMeHTsl u
ciaipl «buonorndeckas posib TUAPOIU3AN.
Jlabopamopusie onvimul. VictibiTanne
MHJMKaTOpaMHU CPebl PaCTBOPOB COJIEN
pa3JINYHBIX THUIIOB

00MEHHO€ B3aMOJICHCTBHE BEUIECTB C
BOJIOM.

3anuchIBaTh YpaBHEHUS PEaKLUN
TUAPOJIN3a PA3IUYHBIX COJIEH.
Paznuuare ruaponns no KaTHoHy U
AQHUOHY.

[IpenckasbIiBaTh peakuioO Cpebl
BOJIHBIX PACTBOPOB COJIEH,
00pa30BaHHbBIX CHJIBHBIM OCHOBAHUEM U
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c1a00 KUCIIOTOH, CIIa0BIM OCHOBAHHEM
W CUIIBHOU KHCJIOTOM.

PackpsiBath posib 00paTuMoro
TUAPOJIH3a OPTaHUICCKUX COCTMHCHHI
Kak OCHOBBLI OOMEHA BEIIECTB B JKHUBBIX
opraHu3Max U 00paTUMOro rUApOIN3a
AT® xak OCHOBBI YHEPTETUYECKOTO
0OMEHa B )KUBBIX OpraHU3MaXx.
[TpoBonuTh, HAOIIONATH U OTIMCHIBATH
XUMUYECKHH SKCTICPUMEHT C ITOMOIIBIO
POJTHOTO S3BIKA U SI3bIKA XUMUU

16 OKHCIUTENTBHO- OKUCTUTENEHO-BOCCTAHOBUTENBHBIE XapakTepru30BaTh OKUCIUTEIBHO- 5,8
peakiuu. Crenenb okuciaeHus. OKUCIUTENb | BOCCTAHOBUTEJIbHBIC PEAKIINH KaK
BOCCTaHOBHTEJIbHBIC PEAKIIUN .
1 BOCCTaHOBUTENb. OKHUCIEHUE U MPOIECCHI C U3MEHEHUEM CTeTeHel
BOCCTAaHOBJIEHHE. DJICKTPOHHBIN OaaHC OKHCJICHUS JIEMEHTOB BEILIECTB,
Jlemoncmpayuu. 1Tpocteiiue Y4aCTBYIOIUX B PEAKLIMH.
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE CocraBnars ypasHenust OBP ¢
peaKkuuu: B3aNMOICHCTBYE IIUHKA C COJITHOM | MOMOIIBIO0 METO/IA AIEKTPOHHOTO
KHUCJIOTOM U xkene3a ¢ cynbharom meau(1l). Oamanca.
Jlabopamopnvie onvimul. BzaumonencTaue [TpoBonuTh, HAOIIOMATH U OTIMCHIBATH
pactBopa cynbdara meau(Il) c xenesom u XUMUYECKHUH SKCTIEPUMEHT C MIOMOIIBIO
TUAPOKCUIOM HATPUs POIHOTO S3bIKA U SI3bIKA XUMUU
17-18 DNEeKTPOJIN3 pacIlyIaBOB U DNEKTPOJIU3 PaCTBOPOB M PACILIIABOB XapakTepu30BaTh AIEKTPOIH3 KaK 1,2,5,8
ANEeKTPOaUTOB. [IpakTHUecKOe MPUMEHEHNE | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
pactBopoB. [IpakTnueckoe
aNeKTpoau3a. ['anbpBaHoIIaCTHKA. rpolecc.
MIPUMEHEHHUE IEKTPOIN3a l'anpBanocrerusi. Padpunuponanue. [Ipencka3piBaTh KaTOHBIE U AHOJHBIE
Lemoncmpayuu. Monens 31nexkTponusépa. MPOIIECCHI U OTPAXKATh UX HA MMUChME
Monenb 3eKTpoIU3HON BaHHBI JIsI JUTSL pacIijlaBOB U BOJIHBIX PaCTBOPOB
norydeHus: amroMuaus. O6pasibl IMEKTPOTUTOB.
MPOMBIIUICHHBIX U3/IEJINM, U3TOTOBIEHHBIX | PackpbIBaTh MpakTUUYECKOE 3HAYECHHE
Ha OCHOBE TaJIbBAHOIIACTUKH H AMEKTPOIIN3a
raJIbBaHOCTETUHU
19 [TpakTuaeckas padorta Neo 1. Pemenune sxcriepuMeHTaIbHBIX 33134 110 [TnaaupoBark, IpoBOIUTE HaOMIONaTh U | 4,5,6

Pemrenne OKCIICPUMCHTAJIBHBIX

3aJ71a4 o TeMe « XUMHUYECKas

TeMe «XHUMHYECKas peakuus»

OIKCHIBATh XUMUYCCKHUI SKCIICPUMEHT C
cOOJTI0ICHNEM TIPABIIT TEXHUKU
0€e30I1aCHOCTH
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peaxkuus»
20 [ToBropenue u 06001IIeHHE TectupoBanue, peuieHue 3aad u BbInonmHATE TECThI, peliaTh 3aa4u 1 5,8
YIPaXHEHUH 110 TEME YIPaXHEHUSI 110 TEME.
U3Y4YEHHOTO
[IpoBoaUTH OLIEHKY COOCTBEHHBIX
JOCTUKEHUI B YCBOCHUH TEMBI.
KoppekTupoBarb cBou 3HaHUS B
COOTBETCTBHH C IIJIAHUPYEMBIM
pe3yabTaToM
21 KonTponbhas padora Ne 1 «Ctpoenue BemecTBa. XUMUYECKast PEaKIHsD»
Tema 3. BemecTBa u ux cBoiicTa (9 u)
22 Merauiel OO6mue Gpu3nIecKue CBOMCTBA METAILIIOB. O0600111aTh 3HaHUS U JIeIaTh BEIBOJLI O 1,2,5,8
Krnaccugukanus MeTanioB B TEXHUKE U 3aKOHOMEPHOCTSIX MOJIOKEHUS U
xumun. O01Ire XMMHUYECKHE CBOICTBA U3MEHEHUI CBOWCTB METAIJIOB B
METAJIJIOB. YCJIOBUS B3aUMOJEHCTBHS nepuoaax u rpynnax Ilepuognueckon
METaJJIOB C PAaCTBOPAMU KUCJIOT U COJICH. CUCTEMBI.
Meramnorepmus. XapaxkTepu3oBaTh 00IIMEe XUMUUECKHE
Jemoncmpayuu. Konnekuus MeTaIoB. CBOMCTBA METAJNIOB KaK
B3anmMopneiicTBue KOHIIEHTPUPOBAHHON BOCCTAHOBMTEJIEH HA OCHOBE CTPOCHMS
a30THOM KUCIJIOTBI ¢ MeNpl0. Bemblika UX aTOMOB U IIOJIOKEHUS METAIIJIOB B
TepMUTHOM cMmecH. [lopTper JIEKTPOXUMUYECKOM DALY
H. H. bekerosa HaIpSKEHUS.
Habmronare 1 onuceiBaTh XMMUYECKUN
9KCIEPUMEHT C TIOMOILBIO POJHOTO
sI3bIKA U S3bIKa XUMHUH
23 Hewmerannsl. baroponusie ra3sl | Hemeramsl kak okucnutenu. Hemeranisl, XapakTepu3oBaTh 00IIMe XUMUYECKHE 1,2,5,8
Kak BoccTaHoBuTeIn. Pan CBOIICTBAa HEMETAJIOB KaK OKUCIIATEIEH
IEKTPOOTPHULIATENILHOCTU. MIHEpTHBIE WU | ¥ BOCCTAHOBUTENEW Ha OCHOBE
OJ1aropoIHbIE ra3bl. CTPOEHUS UX aTOMOB U MOJIOKEHUS
Lemoncmpayuu. Konnekunus HeMeTalIoB. HEMETAJIOB B PAIY
Bensimka yépaoro nopoxa. BeitecHenue JJIIEKTPOOTPULATEIILHOCTH.
raJIOT€HOB U3 UX PaCTBOPOB JPYTUMU HabGronare 1 onuchIBaTh XUMHUYECKUN
rajJioreHaMu SKCIEPUMEHT C TIOMOILIBIO POJHOTO
SI3BIKA U S13bIKA XUMHH
24 Kucnotel HeopraHmdeckue u Kucnotsl ¢ Touku 3peHust aTOMHO- XapakTepru30oBaTh OpraHu4ecKue u 5,8

MOJICKYIIIPHOT'O YUYCHUA. KucnoTsl ¢ ToOukH

HCOPraHNYCCKHEC KUCIIOTEI B CBCTC
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OpraHu4€CKuc

3pEHUS TEOPUH JIEKTPOIUTUYECKOMN
nuccouuanuu. Kuciorsl ¢ Touku 3peHus
MPOTOHHOM Teopun. OOIME XUMUIESCKUE
cBoiicTBa kucaoT. Knaccudukanus Kucior.
Jemoncmpayuu. Konekius OpraHun4eCcKux
Y HEOPTaHUYECKUX KUCIIOT.
Jlabopamopuwie onvimwl. ViccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON U
YKCYCHOM KHCJIOT KaneJIbHbIM METO/IOM IPH
uX paz0aBiIeHUH BOJIOI

TEOPHH JIEKTPOIUTUYECKON
JUCCOIMAIMU U IPOTOHHOW TEOPHH.
KnaccudunupoBars OpraHu4ecKue u
HEOPraHWYECKHE KUCIIOTHI IO
Pa3IMYHBIM OCHOBAHUSIM.

Paznunuate o611ee, ocoOeHHOE U
€IMHUYHOE B CBOMCTBAaX a30THOM,
KOHIIEHTPUPOBAHHOUW CEPHOM U
MYPaBbUHOMN KHUCIIOT.

[IpoBonuTh, HAOIIONATH U OTIMCHIBATH
XUMHUYECKHUH SKCIIEPUMEHT C ITOMOIIBIO
POJHOTO SI3bIKA U S13bIKA XUMUH

25 OcHoBanus Heoprannueckue 1 | OCHOBaHUS C TOYKU 3PEHUS aTOMHO- XapakTepu30oBaTh HEOPraHUUECKUE 58
oprauyecKie MOJIEKYJISIPHOTO yuyeHusi. OCHOBaHUS C § OCHOBAHUS B CBETE TCOPUH

TOYKHU 3PEHUS] TEOPUU IEKTPOIUTHUECKON | AJIEKTPOJIUTUYECKOHN IMCCOLMALINN.
mucconuanui. OcCHOBaHUS ¢ TOYKU 3peHust | Pasnuyare oOuiee, ocoOeHHOE U
MIPOTOHHOH Teopuu. OOIINe XUMUYECKUE €IMHUYHOE B CBOMCTBAX THIPOKCUIIOB U
cBoiicTBa ocHoBaHui. Knaccudukarus OECKHUCIOPOAHBIX OCHOBAHMIA.
OCHOBaHUH. XapaxkTepu3oBaTh UX B CBETE
Jemoncmpayuu. Konnekuus menouen u IIPOTOHHOW TEOPHUH.
aMUHOB. B3auMmonelicTBue napos [IpoBonuTh, HAOIIOIATH U ONMCHIBATH
KOHILICHTPUPOBAaHHBIX PACTBOPOB COJISTHOM XUMHUYECKHUH IKCIIEPUMEHT C TIOMOILBIO
KHCJIOTBI M aMMHUaKa («IbIM 0€3 OTHS»). POIIHOTO SI3bIKA U A3BIKA XUMHH
[Tomyuenne amMmmuaka 1 U3y4€HHUE €TO
CBOMCTB.
Jlabopamopnuie onvimol. Ilonyuenue
HEPAacTBOPUMOTI'O THJPOKCUIA U €r0o
B3aUMOJICUCTBHUE C KUCIIOTON

26 AMpoTepHbIe COeTMHEHUS AMdoTepHbIe OKCUABI U TUAPOKCUIBI. XapaxkTepru30oBaTh OpraHu4ecKue u 5,8

HCOPTraHNYCCKUE U

OpraHUYeCKUe

ITony4yenue u cBoiicTBa aM(POTEPHBIX
HEOPraHMYECKHX COeTMHEHUI.
AMUHOKHCIOTH — aM(pOTEpHBIE
opraHuueckue coenunenus. llentunel u
MENTUAHAS CBA3b.

Hemoncmpayuu. Ilonyyenune ampoTepHoro
THIPOKCHJIA U U3YUEHHE €r0 CBOWCTB.
Jlabopamopuvie onvimoi. [lonyaenne

HeopraHudeckue amQpoTepHbIe
COEIMHEHMS KaK BEIECTBA C
JIBOMCTBEHHOM (pyHKIIMEN KUCIOTHO-
OCHOBHBIX CBOMCTB.
AprymeHTHpOBarTh CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEPHBIX
OpPraHUYECKUX COCAMHEHUMN.
PackpbiBaTh Ha OCHOBE
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amM(pOTEepHOTO THIPOKCU A TIPU HETOCTATKE
1 U30BITKE HIENTOYU

MEXIPEAMETHBIX CBA3€H ¢ OMonorueit
POJIb aMUHOKHCIIOT B OpraHU3aluu
XKU3HU

27 Conn Knaccudukanus coneil. ’KéctkocTh Bobl U | XapakTepu30BaTh COJIM OPraHMYecKux | 5,8
criocoObl e€ ycrpanenus. [lepexon Y HEOPTraHUYECKUX KUCJIOT B CBETE
KapOoHara B ruipokapOOHAT U 00paTHO. TEOPUU EKTPOIUTUUECKOM
OO0me XMMUYEeCKHe CBOMCTBA COJIEH. JUCCOLUALIUU.
Jlemoncmpayuu. Ilonyyenue x€ctkoii Boapl | Knaccupuumuposars o 1o
U YCTPAHEHUE €€ KECTKOCTH. Ppa3IMYHBIM OCHOBaHHUSIM.
Jlabopamopnvie onvimul. YCTpaHEHUE Paznuyare oOuiee, ocoOeHHOE U
AKECTKOCTHU BOJbI €IMHUYHOE B CBOMCTBAX CPEAHUX U
KHUCJIBIX COJIEH.
OnuceIBaTh )XKECTKOCTH BOJBI U
CHocoObI €€ yCTpaHEeHHUS.
[IpoBoauTh, HAOMIOAATH U ONMCHIBATH
XUMHYECKHH SKCIIEPUMEHT C TTIOMOIIIbIO
POJTHOTO SI3BIKA U S3bIKA XUMUU
28 [IpakTuueckas padora Ne 2. Pemmenune skcriepuMeHTaIbHBIX 33724 110 [TnanupoBarb, IpoOBOAUTH, HAOMIOAATH U | 4-6
Teme: «BemiecTBa 1 Ux cBOWCTBa» OTHMCHIBATh XUMUYECKHI SKCTIEPUMEHT C
Pemenune sxcriepuMeHTaIbHbBIX
COOJIOJICHHEM MPaBUIT TEXHUKH
3a1a4 1o teme «BemecTBa u ux 0€301MacHOCTH
CBOMCTBa»
29 [ToBTOpenue u o0oOuIeHe TeMbl | TecTupoBaHue, penieHue 3a1a4 U BbInonHATE TECTHI, permarh 3a1a4u U 5
YIOpaXHEHUH 10 TeMe yIpaXHEHUSI 110 TEME.
[IpoBoAUTH OIIEHKY COOCTBEHHBIX
JIOCTHKEHUH B YCBOCHUH TEMBI.
KoppektupoBars CBOM 3HaHUS B
COOTBETCTBHH C MJIAHUPYEMBIM
pe3yabTaToM
30 KonTponbhas pabota Ne 2 «BemiectBa 1 X CBOMCTBa»
Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBO (4 1)
31 XuMHU€ECKask TEXHOJIOTHS [Ipou3BoACTBO aMMHUaKa U METAHOIIA. XapakTepu30oBaTh XUMUYECKYIO 1,2,5,8

XUMHYECKHE IMPONECCCHI, JIC)KAIIEC B OCHOBC
IIPONU3BOACTBA aMMHAKa U MCTAHOJIA.

TEXHOJIOTHIO KaK IPOU3BOIUTEIHHYIO
CHIJTy 00IIIeCTBa.
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XapakTepucTHKa 3TUX nporeccon. O0mue
Hay4HbIE MPUHIUIB XUMHUYECKOTO
IIPOU3BOCTBA.

Jlemoncmpayuu. Mojienb IPOMBIILICHHON
YCTAHOBKH MOJYYEHUSI CEPHOM KHUCIIOTHI.
Mozenb KOJIOHHBI CHHTE3a aMMHUaKa

OnucelBaTh XUMUYECKHE TIPOLIECCHI,
JeXKallKue B OCHOBE IIPOU3BOICTBA
aMMHaKa ¥ METaHoJIa, C IIOMOIIbIO
POIHOTO SA3bIKA U A3BbIKA XUMHUH.
YcTaHaBIuBaTh aHAJIOTUU MEXKIY IBYMs
IIPOU3BOICTBAMM.

dopMynupoBaTh 00IIMEe HAYYHBIE
IPUHIUIIBI XUMHYECKOI0 IIPOU3BOJACTBA

32 XUMHYECKasi TPaMOTHOCTh Kak | MapKupoBKa yIakOBOYHBIX Marepua’os, AprymMeHTHpPOBATH HEOOXOAMMOCTh 1,2,5,8
. AIIEKTPOHHUKU U OBITOBOM TEXHUKH, XUMHUYECKOM rPaMOTHOCTHU KaK
KOMITOHEHT OOIIEH KYJIBTYPBI .
9KOJIOTUYHOTO TOBapa, MPOMYKTOB IMUTAHUS, | KOMIIOHEHTA OOIIEKYIBTYPHON
YelloBeKa ATUKETOK IO YXO/y 32 OJIeXKI0H. KOMIICTEHTHOCTH YEJIOBEKa.
Hemoncmpayuu. BuneodparmeHTsI u YMeTh MoTy4ars HEOOXOAMMYIO
CJIAf/IbI O CTENICHH YKOJIOTUYECKON YMCTOThI | HH(POPMAIIUIO C MAPKHPOBOK Ha
TOBapa. YITAKOBKAX PA3JIMYHBIX MPOMBIIIIICHHBIX
Jlabopamopnvie onvimsi. I3yueHnue Y TPOJIOBOJILCTBEHHBIX TOBAPOB
MapKUPOBOK PA3JIMYHBIX BUJIOB
MPOMBIIIJICHHBIX U MPOJAOBOJIBCTBEHHBIX
TOBapOB
33—34 IloBTOpeHue n 06001eHne Kypca. [lonBenenne UTOroB y4eGHOr0 roga 1,2,8

COITACOBAHO:
IIpomoxon Nel 3acedanus kageopol
eCmecmeeHHbIX HayK
om « 29» ageycma 2022 e.

U1l Hcaesa

COIJIACOBAHO:

3am.oupekmopa no YMP

M.A.Cepocmanosa

29.08.2022.
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