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1. HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

Ili1anupyemMble JIMYHOCTHBIE pe3yabTaTrhbl ocBoeHust OOII mo xumun

JInuHOCTHBIE Pe3yabTAThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YACTH:

1, Ilampuomuueckozo socnumanus

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY W HAYYHOMY HACIICHIO,
MMOHVMAHWSI 3HAYCHUSI XMMHUHM HAYKH B KU3HHU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOM
uHpopManued O TEPEIOBBIX JOCTHIKCHHSX W OTKPBITUSAX MHPOBOM ¥ OTCUSCTBEHHOW XHMHHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOHCTBE MHpa U OOIIECTBa;

2. I'padsicoanckoco eocnumanus u HpABCMEEHHO20 S0CHUMAHUS Oemeli HA OCHO8e POCCUUCKUX
MPAaoUYUOHHBIX YEeHHOCmel

MPEJICTABJICHHUSI O COIHMAIBHBIX HOPMAaxX W TPaBUIaX MEXKIMYHOCTHBIX OTHOIICHHWH B KOJUICKTHBE,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEIIFHOCTH TIPU BBITIOTHCHUN yYeOHBIX, TO3HABATEIIBHBIX 33]1a4,
BBITIOJTHEHUHM DKCIICPUMEHTOB, CO3/JIaHUM YYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aWUMOIIOHUMAHHUIO H
B3aMMOITOMOIITH B TIPOTIECCE ITOM y4eOHOU JESITeIbHOCTH; TOTOBHOCTH OIICHUBATH CBOE IMTOBEJACHHUE U TIOCTYITKH
CBOUMX TOBAPHIIICH C TIO3UITMH HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHMSI ITOCIICJICTBUI ITOCTYITKOB;

5. Honynapusayuu nayunvix 3Hanuti cpeou oemeti (llennocmu Hayunoz2o no3uanus)

MupoB033peHYECKUX TPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTaBIISIONINX OCHOBY JIUISi TIOHWMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA; MPEJICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHPOJIbI, B3ANMOCBA3SIX YeJIOBEKa C MPHUPOJHON Cpelod, O poJi MpeaMeTa B
MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIX MOTUBOB, HAalpPaBJICHHBIX Ha MOJIyY€HHE HOBBIX 3HAHUHN MO MPEIMETY, HEOOXOIUMBIX
1Tt 00BSICHEHHSI HAOJII0JAaEMBIX TTPOIIECCOB U SIBJICHUH;

M03HABaTEIbHONW U MHGOPMAIMOHHOMN KYIbTYpbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIHHOW pabOTHI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATypOil, JOCTYIHBIMU TEXHUUECKHUMH CPEICTBAMU HH(DOPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTEpeca K OOy4YeHHI0 U TMO3HaHUIO, JI0003HATEIbHOCTH, TOTOBHOCTH U CIHOCOOHOCTH K
caM000pa30BaHUIO, UCCIEIOBATELCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTU M YPOBHS
oOyueHus B JalibHEUIIEM;

6. Duzuueckozo 80CNUMAHUS u Gopmuposanus KY1bmypol 300p06bs
OCO3HAHUS IEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3
KU3HU, OCO3HAHUS MOCJIEICTBUN M HENPUATHS BPEIHBIX MPHUBBIYEK, HEOOXOIUMOCTH COOIIOACHUS MPaBHII

0€30MacHOCTH B OBITY U pEalIbHOM JKU3HH;

7. Tpyoosozco 80CNUMAHUS u npogheccuoHarbHO2o camoonpeoenerust
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B  OOIIIECTBEHHO MOJIE3HOM, y4yeOHO - HCCIeAO0BaTENbCKOM,
TBOPUECKOM M JPYrHX BUAAX ACATEIbHOCTH;, MHTEpeca K MPaKTHUECKOMY H3y4deHHUIo mpodeccuil u Tpyna
pa3IMYHOTO poJa, B TOM UHCJIE€ HAa OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUM, OCO3HAHHOTO BBIOOpA
WHIUBUAYAIBHON TPAEKTOPHUH MPOIOJIKEHHSI 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
peaIMeTy, 0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

8. Oxonozuyeckoeo socnumanus
HKOJIOTHYECKH IIeIeCO00pa3HOTO OTHOIICHHsS] K MPHUPOJAE KaK HMCTOYHUKY XU3HM Ha 3emie, OCHOBe e€
CYIIECTBOBAaHMUS, TOHUMAHHU IIEHHOCTH 3JI0POBOTO U 0€30TaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K COOCTBEHHOMY (U3MUYECKOMY U TICHXHYECKOMY 30POBBIO, OCO3HAHUS IIEHHOCTH COOMIOACHUS TMPaBUII
0€30MacHOTO TMOBEACHUS pabdOTe C BEIIeCTBaMH, a TAK)KE B CHTYAlMSIX, YTPOKAIOUIUX 3I0POBBIO U KU3HU
JTIOICH

CIIOCOOHOCTH TPUMEHSATh 3HAHHS, TOJNy4aeMble MPH H3YYEHUU NpeaMeTa, Ui pelieHus 3aiad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEIO, TMOBBIIICHUS YPOBHS 3KOJOTHYECKOW KyIbTYpBI, OCO3HAHUS
rJ100aTBPHOTO XapaKTepa KOJIOTUYECKUX MPOOJIeM U IMyTel MX pelieHus IOCPEICTBOM METOJOB MPEIMETa;
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9KOJIOTHYECKOIO MBILUIECHHUS], YMEHUSA PYKOBOJCTBOBATbCS MM B II03HABaTEIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

Ilnanupyemsbie MeTanpeaMeTHbIe pe3ybTaTbl ocBoeHuss OOII no xumuu

MertanpeaMeTHbie pe3yIbTaThl OCBOSHHSI OCHOBHON 00pa3oBaTeNb-HON MPOTrPaMMBbI IPECTABICHBI TPEMS

rpyniaMy yHUBEpcaabHbIX yueOHbIX aeiictuil (YVY ):

Pezynamusnvie ynusepcanvHuvle yuebnvie oeticmaus

BBITTyCKHHUK HAy4IUTCS:

*  CaMOCTOSITENILHO OTIPENENATH 1M, 3aJaBaTh MapaMeTPbl U KPU-TEPUH, 10 KOTOPHIM MOYKHO

OTIPENICNIUTH, YTO IIeJb JJOCTUTHYTA;

e OIICHUBATH MOCIEACTBHS TOCTHKCHHS IIOCTABICHHOM 1M /IS ce0sl M OKPYKAIOIIUX JII0JICH;

e CTaBUTH U (OPMYIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BATEIbHON JNEATEINHHOCTH U KU3HECHHBIX
CUTYAITUSAX;

e OIICHMBATH PECYPCHI, B TOM YHCIIE BPEMSI M Ipyrie HeMaTepHalbHbIe pECYPChl, HEOOXOMMBIE ISt
JOCTIDKEHHS TIOCTABIICHHOW paHee 1eNH;

e BBIOMPATH IMyTh JOCTHKEHUS 1eJIH, TUITAHUPOBATh PEIIEHUE MTOCTABIICHHBIX 3a/1a4, ONTHMHU3UPYS
MaTepualibHbIe M HeMaTepHAaIbHBIE 3aTPaThI;

e OpraHu30BHIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUISI JOCTHKEHUS TOCTABICHHON
L EJH;

e COTIOCTABJISITH MOJYUYCHHBIH PE3YyIbTAT IEATEIHHOCTH C MMOCTABJICHHOW 3apaHee IelbIo.

IloznasamenvHule yHugepcanvhvie yuebHvle Oeticmeus

BBITTyCKHHUK HAyIUTCS:

e WCKaTh M HAXOIUTHh O0OOOMIEHHBIE CIIOCOOBI PEIICHHs 3a/1a4, B TOM YHCJIE OCYHIECTBISTh Pa3BEPHYTHIN
WH(POPMAITMOHHBIN IMMOKUCK M CTABUTh HA €r0 OCHOBE HOBBIC (YUCOHBIC U IMO3HABATEIHHBIC) 3a/1aUH;

e KPUTHUYECKU OIICHMBATh W HWHTEPIPETHPOBaTh MHGOPMAIUIO C pPa3HBIX MO3UIMHA, paclo3HaBaTh U
(bukcHpoBaTh NPOTUBOPEUNS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

e HCIOJb30BaTh pa3IUYHbIE MOJEIbHO-CXEMAaTHUECKHE CPEJCTBA JIsi MPEJCTaBICHUS CYIIECTBEHHBIX
CBsI3€H U OTHOIICHUIA, a TAK)KE MTPOTUBOPEUHIL, BHISIBJICHHBIX B UH(POPMALIMOHHBIX HCTOYHUKAX;

e HAaXOJWTb WU NPHUBOJIUTH KPUTUYECKUE aApTyMEHThl B OTHOIICHHHM JEHCTBUII M CYXIEHHMH Ipyroro;
CIIOKOMHO W Pa3yMHO OTHOCHUTHCA K KPUTHYECKMM 3aMEYaHHsIM B OTHOLIEHUH COOCTBEHHOTO CY)KJICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

e BBIXOJUTH 32 paMKHU y4eOHOTO MpeaMeTa U OCYIIECTBISATH LieJCHANpPaBICHHBIA MOUCK BO3MOXXHOCTHU
HIMPOKOTO MEePEeHOca CPEJICTB U CIOCOOOB AEHUCTBUS;

e BBICTpauMBaTh HUHAMBUAYAJIBbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHHUYEHUSI CO CTOPOHBI
JPYTrUX YYaCTHUKOB M PECYPCHBIE OTPaHUYCHHUS;

e MEHSTH U YEPKUBATh pPa3HbIC MO3UIIMY B TO3HABATENHHOM 1€ATEIbHOCTH.

Kommynuxamusnvle ynugepcanvhvie yuebHvie delicmaus
BbInyCKHUK Hay4YUTCS:

e OCYILECTBIATH JEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3pPOCIBIMH (KaK BHYTpPHU
o0pa3oBaTeNbHON OpraHu3alyy, TaK U 3a e€ mpeesiaMu), MoAOUPaTh NapTHEPOB AT JEIOBOM KOMMYHUKAIUH
UCXOJ U3 COOOpaKeHHI pe3yaIbTaTUBHOCTH B3aMMOJICHCTBHUSI, & HE IMYHBIX CUMITIATHI;

e TPHU OCYIIECTBICHUH TPYNIOBOM pabOThl OBITH KaK PYKOBOJAWUTENEM, TaK M YJICHOM KOMaHIbl B Pa3HBIX
pouisax (reHepaTop uaen, KPUTHK, UCTIOTHUTENb, BRICTYMAIONINI, SKCTIEPT U T 1. );

e KOOPJIMHUPOBATH U BBHIMIOJHATH PabOTY B YCIOBHSIX pPEaTbHOTO, BUPTYAILHOTO U KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

e pa3BEPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX H
MUCHEMEHHBIX) SI3BIKOBBIX CPE/ICTB;

e pacrmo3HaBaTh KOHQIMKTOTCHHBIE CHTYyallUM M TPEeNOTBpamiaTh KOHQIMUKTBHI A0 WX aKTUBHOU (hasbl,
BBICTPaMBAaTh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIINIO, H30€Tast JMYHOCTHBIX OLICHOYHBIX CYXJICHHIA.
Ilnanupyemsblie npeaMeTHblie pe3ybTaThbl ocBoeHusa OOII no xumuu



B pesynprare um3ydeHuss y4eOHOro mpeamera «XHUMUS» Ha YrIyOJEHHOM YpPOBHE CpEIHEro OOIIero
00pa3oBaHus BBHIITYCKHUK HAY4UTCS:

e pacKphIBaTh Ha MpHUMEpax Pojb XUMUU B (HOPMHUPOBAHHHM COBPEMEHHOW HAYYHOW KapTUHBI MUpPA U B
IIPAKTUYECKOU JIEATEIbHOCTH YEJI0BEKA, B3aUMOCBA3b MEXY XUMHUEN U JPYTMMHU €CTECTBEHHBIMU HAayKaMu;

e COIOCTABJATH MCTOPUYECKHE BEXW PA3BUTUA XUMHUU C HCTOPUYECKHMH IEPHOJIAMH Pa3BUTHUS
IIPOMBIILJICHHOCTH U HAYKH JUIsl IIPOBEICHMS aHAJIN3a COCTOSIHUS, ITyTe pa3BUTHs HAYKU U TEXHOJIOTH;

e AHAIM3HUPOBATH COCTAB, CTPOCHUE U CBOMCTBA BELIECTB, IPUMEHSIS IOJIOKEHUSI OCHOBHBIX XUMHYECKHUX
TeOpui (CTPOCHHSI aToOMa, XUMUYECKOWU CBS3H, DJICKTPOJIUTHUYECKOW NHUCCOIMAIMU, KUCIOT M OCHOBAHUH,
XUMHUYECKOTO CTPOEHHUs OpraHudeckux coeauHeHuit A. M. bytiepoBa) u ycraHaBiMBaTh NPUYHUHHO-
CJICJICTBEHHBIE CBSI3M MEK]ly CBOMCTBAMHU BEILIECTBA U €0 COCTABOM U CTPOCHUEM;

e IIPUMEHATH IPABWJIA CUCTEMAaTUYECKOM MEKIyHAPOJHOM HOMEHKIIATYpbl KaK CpPEIACTBA PAa3JIMYCHHUS U
UACHTU(HUKAINH BEHIECTB 110 UX COCTaBY M CTPOCHHIO;

e COCTaBJISITh MOJIEKYJSIDHBIE M CTPYKTYPHbIE (POPMYJIbl HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB Kak
HOCHUTENN UHPOpPMAIMN O CTPOEHUU BEIIECTBA, €r0 CBOWCTBAX M MPUHAAJICKHOCTH K ONpPENeIEHHOMY KIlaccy
COCIMHEHNH;

e OOBACHATH MNPUPOLY U CHOCOOBI 00pa30BaHUS XUMHYECKOW CBSI3U: KOBAJIEHTHOW (MOJISPHOM,
HETIOJISIPHOW), WOHHOM, METaJUTMYECKOM, BOJOPOJIHON C IENbI0 OMNpEACNICHUs] XHMHYECKOW aKTUBHOCTHU
BEILIECTB;

e XapaKTepHu30BaTh (U3NYECKHE CBOWCTBA HEOPraHMYECKHX M OPTraHMYECKUX BEIIECTB U yCTAHABIMBATh
3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOHN peIIETKHY;

e XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX BEUIECTB, BOJAOPOIHBIX
COEIMHEHMH, BBICIIUX OKCUIOB M THAPOKCUAOB, OPraHNYECKHUX BELIECTB Pa3HBIX KJIACCOB;

e TPUBOJUTH MNPUMEPHl XMUMHUYECKUX PEAKIMH, PACKPBIBAIOIIUX XapAKTEPHbIE XHUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX M OPraHMYECKUX BEIECTB M3YUYEHHBIX KJIACCOB C LEIbI0 UX UICHTHU(PHUKAIUU U OOBSICHEHUS
00J1acTH TPUMEHEHNS,

e OIpENENATh MEXAHW3M PEAKIMU B 3aBUCUMOCTH OT YCJIOBHUH MPOBEICHMS PEAKIUU U MPOTHO3HPOBATH
BO3MOKHOCTb ITPOTEKaHUSI XMMUYECKUX PEAKIINI HA OCHOBE TUIIa XUMUYECKOMN CBSA3U M AKTUBHOCTH PEArE€HTOB;

e YCTaHABIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU U CMEIIECHHS] XUMUYECKOTO PABHOBECHS OT
Pa3IMYHbIX (PAKTOPOB C IEJIBIO ONPEIEICHNUS ONTUMANIbHBIX YCIOBHUI MPOTEKaHUSI XUMHUYECKUX MPOIECCOB;

e YCTaHaBIUBATh 3aBHCUMOCTb PEAKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHHUH OT XapakTepa
B3aMMHOT'O BIIMSHUSI aTOMOB B MOJIEKYJIAX C II€JIbK0 IPOTHO3UPOBAHUS MTPOIYKTOB PEAKIINH;

e YCTaHABIMBATh I'€HETUYECKYIO CBSI3b MEXAY KJIACCAMM HEOPraHWUYECKUX M OPraHUYECKHUX BEIECTB AJIs
000CHOBaHUS MPUHIUIHAIBHON BO3MOXKHOCTH IOJYYEHHUS HEOPraHWYECKUX U OPraHUYEeCKUX COCAUHEHUU
3a/IaHHOTO COCTaBa U CTPOCHHS;

e moAOUpaTh peareHThl, YCJIOBHUS U ONPEHeNATh HPOAYKTHl pEaKlui, MO3BOJSIOUINX pPEaTu30BaTh
nabopaTopHble M TPOMBILUICHHBIE CHOCOOBI MOJYYEHHS] Ba)KHEHIIMX HEOPraHWYeCKMX M OPraHHYeCKUX
BEILIECTB;

e ONPEAENATh XapakTep CpPelbl B PE3yNbTATe€ T'UAPOIN3a HEOPraHMYECKUX U OPraHUYECKUX BEILECTB U
MPUBOJUTH MPHUMEPHl THUAPOJINM3a BEIIECTB B MOBCEAHEBHOW >XKM3HU YEIOBEKA, OMOJOTHYECKHMX OOMEHHBIX
rpolieccax ¥ NPOMBIIUIEHHOCTH;

e IIPUBOJUTH IMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA B NPHUPOJAE, MPOU3BOJICTBEHHBIX
Ipoleccax 1 KU3HEAEATeIbHOCTH OPraHu3MOB;

e 000CHOBBIBATh MPAKTUYECKOE HCITIOIB30BAHNE HEOPTAHUUYECKUX U OPraHMYECKHUX BEIIECTB U UX PEaKIUil
B IIPOMBIILIIEHHOCTH U OBITY;

e BBINOJIHATD XUMMYECKUM DKCIIEPUMEHT IO PACMO3HABAHUID U TIOJYYEHHK) HEOPraHWMYECKUX U
OPraHUYeCKUX BELIECTB, OTHOCAIIMXCS K Pa3JIM4YHbIM KJaccaM, B COOTBETCTBUM C IpaBWIaAMU U NPUEMAMU
6e30macHoO paboThI pHU paboTe C BeleCTBaMU U 1a00PaTOPHBIM 000PYI0BAHUEM;

e TIPOBOJUTH PacUEThl HA OCHOBE XMMHUYECKUX (GOPMYIN U YpaBHEHHM peakiMii: pacd€éThl MAacCOBOUM JOIHU
(Macchpl) XMMHYECKOTO COETMHEHHs B CMECH; pacuéThl Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaxIuu, eclid OJHO W3 BEIIECTB JaHO B M30BITKE (MMEeT MPHMECH); pacdEThl BHIXOJa MPOAYKTa PEaKIIUH;
pacuéThl TEMmIoBOro 3PdeKTa peakuuu; pacu€Tsl 0OBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHUX DPEaAKIIHSIX;
pacuérbl mMacchl (00bEMa, KOJMUYECTBA BELIECTBA) MPOJYKTA PEaKIUH, €CIM OJHO U3 BEIIECTB JaHO B BHJE
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pactBopa ¢ onpeAeIEHHON MacCOBOM 1071l paCTBOPEHHOTO BEIIECTBA; HAXOXKIACHNE MOJICKYISIPHOU (OPMYIIBI
OpPraHMYECKOT0 BEILECTBA 110 €r0 MNIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, UJIH 110
IIPOJIyKTaM CrOpaHus;

e HCIIOJIb30BaTh METO/bl HAYYHOT'O MO3HAHUS: aHAJIMU3, CUHTE3, MOICJIMPOBAHUE XUMUYECKUX IIPOLIECCOB U
SBJICHUH TIPH pEIIeHUHN Y4eOHO-MCCIEA0BATENbCKUX 3aJad M0 M3YYCHHIO CBOMCTB, CIOCOOOB MOJYYECHUS H
pacrno3HaBaHMsI BEILIECTB;

e BIIAJETh NpaBUIAMU O€30MaCHOTO OOPALEHUS C €AKUMHU, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
cpelncTBaMu OBITOBOM XUMHH;

e OCYIIECTBIISITh MIOMCK XUMUYECKOH MH(POPMAIINY TI0 Ha3BaHUAM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

e KpPUTHMYECKH OLIEHMBATh U HUHTEPIPETUPOBATh XHUMHUYECKYI0 HUH(OpMaIMIO, COJEpXKaIlylocs B
COOOLICHHUAX CPEJCTB MaccoBOW MHQOpMaIH, pecypcax VHTepHETa, HayYHO-TIOMYJSPHBIX CTAThsIX C TOYKH
3peHUsl €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSIX BBISBIICHUS OLIMOOYHBIX CYKIEHUH U (OPMUPOBAHUS
COOCTBEHHOI ITO3UIIHH;

e HaxOJUTh B3aUMOCBSI3U MEXY CTPYKTYpOH U QyHKIMEH, TPUUNHOM
W CII€ACTBHEM, Teopued M (pakTamMM IMpU aHaidu3e MPOOJIEMHBIX CUTyallud M OOOCHOBAHMU MPUHUMAEMBIX
pELIEHNI HA OCHOBE XUMHUUYECKUX 3HAHUN;

e TMPEACTABJIATH MYTH PEIICHUs II00aNbHbBIX MPOOIEM, CTOSAIINX MEepPe]] YETOBEUECTBOM, U IEPCIIEKTUBHBIX
HaIpaBJICHUH Pa3BUTHS XUMUYECKUX TEXHOJIOTHi1, B TOM YHCII€ TEXHOJIOTHI COBPEMEHHBIX MaTepUaioB
C Pa3NIUYHON (PYHKIIMOHATBLHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB ChIPhs, IEPEPAOOTKHU U YTUIN3ALUU
MTPOMBIIIJICHHBIX U OBITOBBIX OTXOIOB.

BbInycKHHMK TOJTy4UT BO3MOKHOCTD HayYUThCS:

o ¢opmynuposams yenvb uccreo008anus, 6vl08ULAMb U NPOBEPAMb IKCHEPUMEHMATbHO 2UNOme3bl O
XUMUYECKUX CBOLICBAX 6ewecme HaA OCHOB8e UX COCMA8a U CMPOEHUs, UX CNOCOOHOCMU 6CMYNamv 8
Xumudeckue peakyuu, o xapakmepe u npoOyKmax paziuiHvl XUMUYECKUX PeaKyutl,

e CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUE IKCNEePUMEHmbl C COON00eHUueM npasu
bezonacHoll pabomwl ¢ seujecmeamu u 1ab6opamopHbimM 060py008aHUeM,

o UHMEPNpemuposamsb OaHHble 0 COCMAge U CIMPOEHUU Beuecma, NOIYUeHHbIE C NOMOUbIO COBPEMEHHBIX
Qusuro-xumuieckux memooos;

*  ONUCHLIBAMb COCMOAHUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX
npeocmasieHull 0 CmpoeHuu amoma,

o Xapaxmepuso8ambs poib aANCHEUUUX OUOIO2UYECKU AKIMUBHbIX eUYECME;

e NPOCHO3UPOBANMb BO3MONCHOCb NPOMEKANHUS OKUCTUMENbHO-80CCIMAHOBUMENbHBIX PEAKYULL, JIeHCAUUX 8
OCHOB€ NPUPOOHBIX U NPOU3BOOCTNEEHHBIX NPOUECCOB.

2. Conep:xanue y4e0HOIro npeaMera
10kaacc (344; 14. B HEnEINIO)

Teopusi XMMH4YECKOr0 CTPOCHHUSI OPraHMYecKuX coequHeHni. Ilpupoaa xumMuveckux cBsizei

Opranunueckue BemiectBa. Oprannueckas xumusi. CTaHOBJIEHUE OPraHUYECKON XMMHUU KaK HAYKHU.
Teoprsi XMUMHUYECKOTO CTPOECHUS BEILIECTB. YTIIEPOHbIN ckeneT. M3omepusi. M3oMepsl.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPIreTUUYECKHE YPOBHU U MOAYPOBHH. DIEKTPOHHBIE OpOUTANIH, S-
AIIEKTPOHBI U P — ANMEeKTpoHbl. CriuH 3nekTpoHa. CrapeHHbIe 3JEKTPOHBL. DIEKTPOHHAs KOH(MUTYpaLIHsL.
I'paduyeckue 31eKTpoHHBIE POPMYIBI. DIEKTPOHHAS MPUPOIAa XUMUYECKIX CBS3EH, MU CBSI3b U CUTMa CBS3b.
Merto1 BaJIECHTHBIX CBSI3€EM.
Knaccudukarus oprannueckux coenHeHnii. @yHKIMOHAIbHAS TPYIIA.
Yraesoaopoasl

[IpenenbHble yraeBoAopoasl (ankanel). Bo3OyxkaeHHOe cocTosHME aToma yrieponaa. [ mOpummsanus
aTOMHBIX OpOHTaNell. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
['omonoru. I'omosoruueckas pazHocTs. ['oMonornueckuit psaa. MexiyHapoaHasi HOMEHKJIATypa OpraHuueCKux
BellecTB. M30Mepust yriiepoIHOrO CKEJeTa.




Meran. [Tonyuenue, puzndeckne 1 XUMHUECKUE CBOMCTBAa MeTaHa. Peakuuu 3amenieHus (TajJoreHupoBaHue),
JETUAPUPOBAHUS U H30Mepu3annu ankaHoB. Llennbie peakiyu. CBoOOAHBIE pauKaibl. |'aloreHOnpOn3BOAHbIC
AJIKaHOB.

Kpatnsie cBsa3u. Henpenenbuble yriaeBoaopoipl. AikeHbl. CTpOEHHE MOJIEKYJIBI,
TOMOJIOTHS, HOMEHKJIATypa U u3oMepus. Sp2 — rubpuansanus. OTeH (3TuiieH). M3omepus yriepogHoro

CKeJIeTa U NOJIOKEHU ABOMHOM cBs3u. [IpocTpancTBeHHas nzomepus ( CTEpeOU3oMepHusl).

[MonyueHue 1 XMMUYECKHE CBOMCTBA AJIKEHOB. Peakiiu npucoemHeHus: (TupupoBaHie, TaloreHUpOBaHNUE,
THIpATAIUs ), OKUCICHUE U TIOJIMMEpH3alny ajlkeHoB. [IpaBmio MapkoBHUKOBA. BEICOKOMOJICKYIISPHBIC
coenrHeHMs. KayecTBEHHbIE peaKkuy Ha JIBOVHYIO CBS3b.

AnkasmeHsl (JMEHOBBIC yriieBoJ0pobl). M3oMepus 1 HoMmenkinarypa. JuBunuin (Oyraauena-1,3) .
W3zonpen (2-metmindyramuen-1,3). Conpsoxéanbie ABOKHBIE CBs3U. [loTydeHne 1 XUMHYECKHE CBOCTBA
asikaMeHoB. Peakiuu npucoeuHeHus (rajloreHUpoBaHus) U MOJIMMEPU3ALINN AJIKaIUEHOB.

AnkuHBI. AnleTuiieH (3TUH) U ero romoJiord. M3omepust u HOMEHKIaTypa. Meojwcknaccosas uzomepus.
Sp-1 ubpuouzayus. XuMUYECKUE CBOICTBA aJIKMHOB. Peakuuu npucoequHeHus, OKUCICHUS U MOJIMMEpU3alun
QJIKHOB.

ApeHnbl (apoMarudeckue yrieBoaoponbl). M3omepus u HomeHkinatypa. benzon. beH3onbHOE KOJbLO.
Tounyosn. M3omepust 3amecTurenei.
XUMHUECKUE CBOWMCTBAa OEH30Jla M €ro roMoJioroB. Peakinu 3amerineHust (rajJoreHHpOBaHHE, HUTPOBAHUE),

OKHCJIEHHE U TpucoequHeHus apeHoB. [lectunuabl. ['eHeTHueckas CBsI3b apeHOB C IPYTUMHU YIJIEBOAOPOIaMHU.

[Ipuponnsie ucrouHuku yriaeoaoponoB. [Ipuponusiit ra3. Hedts. IlonmyTHele HedTsHbIE Ta3bl
KamenHnslit yros.
[Tepepabotka nHedru. [leperonka Hedru. Pektudukannonnas kononna. bensun. Jlurpoun. Kepocun. Kpexunr
HedTenpoaykToB. TepMudeckuii 1 KaTamuTHYECKU KpeKuHru. [luponus.
Kucaopoaconep:xamme opranumdeckue coequHenus. Kucnopozcoiepxkaiiue OpraHUYECKUE COEIMHEHUS.

OpHoatoMmHble mpenenbHble cnUpThl. DyHKIMOHANBHAA  TIpynna cnuproB. M3omepus M HOMEHKIATYpa
cnupToB. MeTaHoJ (METHIJIOBBIN CUPT). DTaHON (3THIOBBIA ciiupT). [lepBUYHBIN, BTOPUYHBIA W TPETUYHBIN
aToM yriepona. BonopoaHas cBs3b.

[Tonyyenne um xumuueckue cBoicTBa cnuptoB. CrmproBoe OposkeHune. depmeHTbl. Bomopomnbie CBs3H.
dusnonornyeckoe NeUCTBUE METAHOJIA U DTAHOJIA. AJIKOTOJIHN3M.

MHOroaToMHBIE CIUPTHL. DTHIEHTIUKOJIb U IVIMIEPUH. XUMHUYECKUE CBOMCTBA MPEACIBbHBIX MHOIOATOMHBIX
cnupToB. KauecTBeHHas peakiys HAa MHOTOATOMHBIE CITUPTHI.

®eHoubl. ApomMaTudeckue CupThl. XUMUYeckue cBoiicTBa eHona. KauectBeHHas peakuus Ha GeHo.

KapGonunsabie coenunenns. KapOonwipHas rpymnma. Anpaeruanas rpynna. Ansaeruabl. Ketonsl. M3omepus
Y HOMEHKJIATypa.

[lonydyeHne ¥ XUMHUYECKME CBOWCTBA albJErMIOB. Peakuuy OKHCIEHUS M NPUCOCIUHEHMS albACTUIOB.
KauecTBeHHBIE PEAKLIMY HA aIbJCTUIBI.

Kap6onossie kucnotel. KapbokcuibHas rpymnmna (kapOokcorpymnmna). M3oMepus 1 HOMEHKIaTypa KapOOHOBBIX
KUCIOT. OJHOOCHOBHBIE IpeJesibHble KapOOHOBblE KHUCIOTHL. llodyueHne OJHOOCHOBHBIX IpPEAEIbHBIX
KapOOHOBBIX KUCJIOT. XUMHUYECKHE CBOIMCTBA OJIHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KMCIOT. MypaBbUHas
KHCJIOTA. YKCYCHasl KHUCI0Ta. ALIETaThl.

Cnoxuble 3¢upsl 1 xupbl. Homenknarypa. Ilodyuenue, XuMHuecKie CBOMCTBA CIIOKHBIX 3GHUpoB. Peakuus
srepudukanuu. Il{enounoit rumpoans cioxHoro a¢upa (OMBIICHUE).

XKupsl. TBepasie KUPHI, KUAKUE KAPbl. CHHTETUUECKUE MOIOIINE CPEICTBA.

VYranesoasl. MoHocaxapusl. I'moko3a. @pykrosa. Onurocaxapunsl. Jucaxapuasl. Caxapo3sa.

ITomucaxapuapl. Kpaxman. ['mukoren. Peakumst nmonmkoHaeHcanuu. KadecTBeHHass peakuuss Ha Kpaxmall.
Lennrono3a. Aueruniennono3a. Knaccudukaius BOJOKOH.

A3zoTcozaepKalue OpraHndeckie COeqUHEHHUS.

A3zoTcoaepKalue OpraHu4eckue coequHeHus. AMHUHBL. AmuHOorpynna. AHwiMH. [losyyeHne n XuMu4yeckue
CBOMCTBa aHWJIMHA. AMUHOKHMCIOTHL. M3omepusa u HomeHknartypa. bunonspssiil noH. Ilentuanas (amugHas)
rpynna. Ilentuanas (amuaHas) cBs3b. XHUMHUUYECKHE CBOWcTBAa aMUHOKUCIOT. [lenmtunel. Ilomumentumpl.
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benxu. Ctpykrypa 0enKoBOi MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS, TPETUYHAS, YETBEPTHUHAS ). XUMUUECKUE
cBoiicTBa OenkoB. JleHatyparus 1 Tuaposin3 6enKoB. L[BeTHBIE peakiuy Ha OSJIKH.

Azotconepxamue rerepounkinyeckue coennnenus. [upuaun. [uppon. Iupumuaun. Ilypun. Asotuctbie
OCHOBAaHHUSI.

Hyxiiennosbie kucnorsl. Hykneoruapl. KommiemenTapHbie a30THCThIE OCHOBAHUS.

XuMHs U 310pOBbe yenoBeka. DapmMakoJIOruyeckass XuMus.

Xumus MoJJUMepoB

[Tonumepsl. Crenens noaumepuzaunu. Monomep. CTpykTypHOE 3B€HO. TepMOoIIacTUYHbIE OJUMEPHI.
Crepeoperynspusle nosumepsl. [lonuatunen. Ilomunponunen. [lonurerpadTopatunen. TepMopeakTUBHBIE
noyumepbl. Denonopopmanbaeruanbie cmoibl. [mactmaccesl. denormnactel. AMUHOIIIACTHL. [IeHOTIACTHI.
[Ipupoausiii kayuyk. Pesuna. D0onut. Cunrernueckue kayuyku. Cunrernyeckue BojiokHa. Kanpos. JlaBcaH.
JeMoHcTpanum.

e (OOpa31pl OpraHNYeCcKUX BEUIECTB U MaTepHaoB. Moieian MOJIEKY OPraHUYECKUX BELLECTB

e OTHOUIEHNE aJTKaHOB K KUCJIOTaM, LIeJI04YaM, pacTBOPY MepMaHraHara Kajaus 1 OpoMHOI BoJe.

e Mogenn MoOJIeKyl TOMOJIOTOB U u3oMepoB. [losyueHue anerusneHa KapOMIHBIM — CIIOCOOOM.
B3aumopelicTBue aimeruieHa ¢ pacTBOpPOM I€pMaHraHaTa Kanus M OpomHOW Bojoil. ['openue
arieTusieHa. PasnoskeHne kaydyka npu HarpeBaHUM U MCIIBITAHHE MPOAYKTOB Pa3iokKeHHUs. 3HAKOMCTBO
¢ oOpa3amu Kay4ykoB.

e benzon kak pactBoputenb. [openue Oenzona. OTHouleHue OeH3o0ja K OpOMHOW BOJAE U PacTBOPY
nepMmanraHata kanus. OKuciaeHue ToJryosa

e PacTBopeHHE B alleTOHE Pa3IMYHbIX OPraHUYECKUX BEIECTB.

e (OOpa3ipl MOIOUIMX U YUCTSIIUX CPEACTB.

e  (OOpa3upl MIacTMacc, CHHTETUYECKUX KAYYyYKOB U CHHTETHUECKHUX BOJIOKOH.

JlaGopaTopHble ONBITHI.

1. H3sroToBiieHHE MOJENEH MOJIEKYIN YIJIEBOJIOPOJIOB

2. O3znHakomJieHHue ¢ oOpa3iaMu MPoayKTOB HedTenepepaboTKu

3. Oxwucnenue MeTaHais (3TaHaist) okcuaoM cepedpa(l).

4. OxwucneHue MeTaHajs (3TaHaIA) THAPOKCUIOM Menn(2)

5. PacTBOpUMOCTb XKHUPOB, JOKA3aTEIHCTBO UX HEMPEIEIHHOTO XapaKTepa, OMbLICHUE KUPOB.

6. CpaBHeHHE CBOWMCTB MblJIa U CHHTETUYECKHX MOIOIIUX CPE/ICTB

7. CBoHCTBA I'ITIOKO3bI KaK ajlbJErHI0CIUpTA.

8. BzaumopeiicTBue caxapo3bl ¢ THAPOKCHIOM KaJIbLUS.

9. [IIpuroroBieHne KpaxMaJIbHOTO KJICHCTEpa W B3aMMOJICUCTBUE C HOJOM.

10. l'maponm3 kpaxmara.

11. O3nakomienue ¢ oOpa3amMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH.

12. IIBeTHBIC peakuy Ha OCIKU

13. CpoiicTBa KarnpoHa.

IIpakTHyeckue padoTbl
1. « [Tomydenue 3TUICHA U OTIBITHI C HUM».
2. «Ilomy4yeHnue u cBOMCTBA KapOOHOBBIX KHCIOTY.
3. «PelieHne sKCepUMEHTAIbHBIX 33/1a4 HAa PACIO3HABAHUE OPTaHHUUECKUX BEIIECTBY.
4. «Pacnio3HaBaHUE MJIACTMACC U BOJIOKOHY.
Cojaep:xkanue yueoHoro npeamera 11kaace (34y; 14. B Hegento)

Teopernyeckue 0CHOBbI XMMHUM

Baxneilire XuMu4yecKkre MOHATUS U 3aKOHBL. XHUMUYECKHUM 3JIEMEHT. ATOMHBIM HOMep. MaccoBoe 4HcIIO.
Hyxmuael. Pannonyxknunasl. 30Tomsl.

3aKOH COXpaHEHHs MacChl BEIIECTB. 3aKOH COXpaHEHUs U MpeBpalieHus sHeprun. [ledext maccol.
[Tepuoanueckuii 3aKoH. DnekTpoHHas KoHpurypanus. ['padudeckas snexTponHas popmyna. Pacnpenenenue
AJIEKTPOHOB B aTOMaXx 3JIEMEHTOB MaJIbIX M OOJIBIIMX MEPHOJIOB, S-, P-, 0- u f —amemenThl. JlanTaHOUIBI.



AxktrHOUABI. MICKyCCTBEHHO NOJYy4YEHHBIE 3JIEMEHTBI. BaneHTHOCTh. BasleHTHBIE BO3MOKHOCTH aTOMOB.
Bonopoausie coequHeHus.

Crpoenue BemectBa. Monnas cBs3b. KoBanenTHas (moJsipHast ¥ HEMOJSIpHAs) CBSA3b. JJIEKTPOHHAs GopmyIa.
Merammueckas cBsA3b. Bogopoanas cBs3b.

I'uGpuan3anus aTOMHBIX OpOUTAJICH.

Kpucrannsl: aroMHbI€, MOJIEKYJISIPHBIE, HOHHBIE, METAJUIMUECKUE. DJIEMEHTapHas A4eiika.

[Momamopdusm. [omumopdusie Moanpukanuu. Amnorponus. zomepus. ['omonorus. XuMHUECKUI CHHTE3.
Xumnueckue peakiiui. OKUCIUTENIBHO — BOCCTAHOBUTENbHbBIE peaklMK. Peakiinuy pas3nokeHusl, COeIMHEHUS,
3aMeleHus, oOMeHa. DK30TEpMUYECKUE U SHAOTEpMHUUECKUEe peakiuu. OOpaTtuMble U HeOOpaTUMBbIE PEAKLIUU.
Tennosoit 3¢ ekt peakuu. 3akoH 'ecca. Tepmoxumuueckue ypaBHeHus. Temora oOpa3oBanus. Termiora
CrOpaHusl.

CKOpOCTh XMMHUYECKOM peakMi. AKTUBUP.OBaHHBIN KOMILIEKC. 3aKOH AelcTByromUX Macc. Kunernyeckoe
YpaBHEHUE PEaKIIH.

Karanus. Katanuzarop. Uarudurtop. 'oMoreHHsIi 1 reTeporeHHbli katanu3. Katanurtnueckue peakiuu.
Xumnuaeckoe paBHoBecue. [Ipunnun Jle llatense.PactBopsl. JucniepcHsie cuctemsl. ['pyboaucnepcHbie
cUCTeMBI (Cy3leH3uu U aMynbceun). Kommoniaeie pactBopsl (30111). A3po3oau. CrocoObl BeIpaKeHUs
KOHLIEHTPALMU pacTBOPOB. MossipHast KOHLIEHTpalus (MOJISPHOCTD). DJAEKTPOIUTHI. DIEKTPOIUTHUECKAS
mucconuanus. Crenens quccounanuu. Koncranra nucconuanuu. Bogopoaselil nokasarens. Peakiuy noHHOTO
obmena. ['uapoan3 opraHudecKrux BEHIecTB. [ uaposn3 coneit. IIEeKTPOXUMUYECKUE peakiuu. [ apBaHNYECKU
aneMeHT. DnekTpoabl. AHon. Karon. Akkymynsatop. TOMIUBHEIN 3JIeMEHT. DIEKTPOXUMUsL. PsT cTaHIapTHBRIX
AJIEKTPOIHBIX MOTeHIHanoB. CtanaapTHeIe yciioBus. CTaHIapTHBINA BOJOPOAHBIN NoTeHIMan. Koppo3us
MeTaJIOB. XUMHUYECKas U SJIEKTPOXUMHUUECKas KOPPo3us. DIEKTPOIIU3 BOJIHBIX PACTBOPOB U PACILIIABOB.
Heopranuueckasi xumust

Mertanmnsl. CriocoObl mostydeHust MeTayioB. Jlerkue u Tsok€nble MeTaisl. JIETKomIaBKue U TyroriaBKue
Metauibl. Metammueckue  sneMeHThl  A- u b-rpynn. Menp. Lunk. Tutan. Xpowm. JKenezo. Hukens.
[Tnatuna. CrmaBel. Jlerupyromue no6asku. Yépueie metauibl. [ipeTHbie MeTamisl. UyryH. Ctais.
JlerupoBannsie ctanu. Okcuabl ¥ TUAPOKCH I MeTallioB. HemeTambl. [IpocTeie BeliecTBa — HEMETAILIBI.
Yranepona. Kpemnuii. A3zot. ®ochop. Kucnopoa. Cepa. @rop. Xiop. KucinoTHbie OKCHIBI.
Kucnoponconepxanme kucnotsl. CepHast KUCIOTa. A30THas KUca0Ta. BoopoiHbIe COETMHEHUSI HEMETAILIOB.
['eHeTn4eckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

XuMHus H )KU3Hb

XUMHYECKasi MPOMBIIUIEHHOCTh. XUMHUYECKass TEXHOJOTHUs. XHMHUKO TEXHOJOTMYECKHE IPUHLUIIBI
MIPOMBILIJIEHHOTO TOJIydeHHUsI MeTamuioB. YepHas wmetamwnyprus. [Ipou3BoactBo uyryHa. J/lomeHHas mneus.
Arnomepanus. [IponsBoactBo cranu. Kucimopoausiii ko Beprep. be3oTxoaHoe mpou3BoacTBO. XUMHUS B OBITY.
[IponykTel nmuTanus. beitoBas xumus. OTAeNOUHbIE MaTepUalibl. JIeKapCTBEHHBIE MTpenapaThl. JKOJOTMYECKUM
MOHUTOPHHT. [IpenenbHo AonmycTHMBbIE KOHUEHTPALMH.

JdemoHcTpanum.

Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAJUNIMYECKUX KPUCTAIUNIMYECKUX PEIIETOK.

Mogenu MOJeKysl U30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMHUYECKUX PEAKIUHN, BUICOONBITHI 110 OPraHUYECKON XUMUH.

OO0pa31bl METaJIOB U UX COEIMHEHUH, CIIJIaBOB.

B3anMojelicTBre METAIIIOB € KUCIOPOIOM, KUCIOTaMH, BOJIOM.

JlokazarenbcTBO aM()OTEPHOCTH ATIOMHMHUS M €r0 THAPOKCHUIA.

B3aumopnelictBue Meau M kenesa ¢ KHCIOPOJIOM; B3aMMOJCHCTBHE MEAM M JKelle3a C KUCIOTaMHu
(cepHasi, consiHas).

ITomy4yenue rugpokcunoB meau (1) u xpoma (1), oxcuna menu.

B3aumoneiicTBue OKCHIOB U THAPOKCHIOB METAJIOB C KMCIOTAMHU.

JlokazarenbcTBO aM(poTepHOCTH coetuHeHuit xpoma(LLl)

OO0pa3ibl HeMEeTaJIoB.

Mojienu KpUCTATMUECKUX PEHIETOK aiMas3a 1 rpadura.



e [lonmydyeHue aMMHaKa U XJIOPOBOLOPOZA, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BELIECTB.

e (CxuraHue yrias M cepbl B KUCIOPOJE, ONpEACICHUE XMMHUYECKHX CBOWCTB IPOIYKTOB CrOpPaHUS.
B3aumopeiictBue ¢ MeOpl0 KOHIICHTPUPOBAaHHOM CEPHOM  KUCIOTHI, KOHLUEHTPUPOBAHHOW U
pa30aBICHHON a30THON KUCIIOTHI.

e (OOpa31pl cpeacTB OBITOBOM XMMUU, UHCTPYKLIUHU MO UX IIPUMEHEHUIO.

JlabopaTopHble ONBITHI.
1. W3ydenue BIUSHUS pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIUi

2. OrmpeneneHue peakiyy Cpebl YHUBEPCATbHBIM HHAUKATOPOM.
3. T'maponus conei.

IIpakTnuyeckune padoTsl
1. TlpuroroBieHue pacTBOPOB € 3aJaHHOW MOJIAPHON KOHIIEHTpALIUE».
2. Pemenne SKCIEpUMEHTAIBHBIX 33144 110 TeMe «MeTabn»
3. Pemenne sKciepuMeHTaNBHBIX — 3a1ad4 1o TeMe «Hemeramisn

[IpakTrueckue pabOThI CrPyNIUPOBAHBI B OJIOKM — XUMHUYECKUE IPAKTUKYMBbI, KOTOPBIE CITy’KaT HE TOJIBKO
Cp€ACTBOM 3aKPCIIIICHHUA yMeHI/Iﬁ 1 HAaBBIKOB, HO TaKKC U CPCIACTBOM KOHTPOJIA 3a KAYECTBOM HUX
c(hOpMUPOBAHHOCTH.

3. TemaTu4eckoe MJIAHNPOBAHHUE C ONPe/IeJIeHNEM OCHOBHBIX BUI0B YUe0OHOIi 1esiTe IbHOCTH.

10 kaacc
Tembl, BXoAsilue B JaHHBIN pa3jaet OcHoBHOE XapakTepucTHKA OCHOBHBIX OcCHOBHble
coJep:KaHue BHU/IOB /IeSITEJILHOCTH YYeHUKAa | HanpasieHus
1o TeMaM (Ha ypoBHe yUeOHBIX JeiCTBUII)

10 kjaacc

Teopusi XMMHUYECKOTr0 CTPOEHHUSI OPpraHn4veckux coeaqunenunid. [lpupona xumMmuyecKux cBs3eil.
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Oprannyeckue BEIIeCTBa.
Xumnyeckoe crpoenue. Teopus
XMUMHUYECKOTO CTPOEHUS BEILECTB.
Yrunepoauslii ckener. HM3omepus.
N3oMepsl. DHepreTuueckue
YPOBHHU U TIOJTyPOBHH.
OnexkrpoHHsle opouTanmu. S u P —
OnexTpoHbl. CIMH JIEKTPOHA.
CrniapeHHbIE 3JIEKTPOHBI.
DneKTpoHHas KOHPUTypaLusl.
I'padmgeckue 3IEKTPOHHBIC
¢dopmynbl. Curma v M - CBSI3H.
Merton BaleHTHBIX CBS3EM.
OyHKIMOHAIbHAA TPyIIMa.

1.IIpenmer oprannueckoi
xumuu. Teopus XUMHUYECKOTO
CTPOEHUS OPTaHNYECKUX
BEILECTB.

2. CocrostHUE DIIEKTPOHOB B
aToMe. DJIEKTPOHHAas IpUpoa
XUMUYECKUX CBA3EH B
OpPraHUYECKUX COCAMHEHHUSIX.
3. Knaccudukarms
COCIMHEHUHN OPraHUYECKUX.
Jemoncrpanun. O0pasisl
OpraHUYECKUX BEILECTB U
MarepuainoB. Moaenu MoJIeKy
OpraHMYECKUX BEILECTB

OOBACHATD, TOUEMY
OpPraHUYECKYI0 XUMHUIO
BBIICTIWIIN B OT/AEIbHBIN
pa3zien XUMHUH.
[lepeuncnaTb OCHOBHBIE
IIPEIIOCHIIKN
BO3HUKHOBEHUS TEOPUU
XMUMHYECKOTO CTPOEHUSI.
Paznuuars Tpu OCHOBHBIX
THUIIA YIJIEPOJIHOTO CKeJleTa:
pa3BETBJIEHHBIN,
HEpa3BETBJIICHHBIN U
HUKIn4eckuit. OnpenensiTh
HaJIMYue aTOMOB YIJiepoJa,
BOJIOpPO/JIa U XJIOpa B
OpraHUYECKUX BEIECTBAX.
Paznuuare noHsTus
«@IEKTpOHHAas 000JI04Ka» U
«QIEKTPOHHAs OpOUTAIIbY.
N306paxaTh 37€KTPOHHBIE
KOH(HUTYpaIH aTOMOB
3J€MEHTOB |-ro u 2-T0
MEPUOJIOB C TOMOIUIBIO
AJIEKTPOHHBIX U
rpaduyuecKux MEKTPOHHBIX
dbopmyn. OOBICHATH
MEXaHU3M 00pa30BaHUs U

0COOEHHOCTH G- U TT- CBS3EN.

Onpenenars
MIPUHAJICKHOCTh
OPraHWYeCcKOro BEIIeCTBA K
TOMY WJIM HHOMY KJIacCy IO

1,2,5,6,7,8

CTPYKTYpHO# (opmyie.
2. YraeBoaopoasbl (9 1)
2.1. [IpenesibHbIE YIJ1€BOAOPOAbI — AJKAHBI (2 1)
[IpenenbHble yraeBoa0poabl 4. DIIEKTpOHHOE H OO0BACHATD 1,2,5,6,7,8
(anmkansl). Bo30yxnénHoe IIPOCTPAHCTBEHHOE CTPOCHHUE MPOCTPAHCTBEHHOE

COCTOSIHUE aToMa Yriepoja.
I'uGpuan3anus aTOMHBIX
opOutaneit. 'omosoru.
I'omonornueckast pa3HOCTb.
I'omonornueckuii psa.
MexnyHapoaHass HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB.
W3oMepus yriaepogHoro ckenera.
Peakunn 3amenenus
(rajoreHMpoBaHUE),
JETUPUPOBAHMS, N30MEPU3ALUN
asika”oB. LlenHble peakium.

ankaHoB. ['omornoru u
U30MEPHI AJIKAHOB.

5. MeTan — npocTteummit
MPEJICTABUTEND aJIKAHOB.
JemoncTpanuu. OTHOLIEHNE
QJIKAaHOB K KUCIIOTaM,
1ea04yaM pacTBOpY
NepMaHraHaTa Kaus u
OpOoMHOI BOJI€.
JlaGopaTopHBIii ONBIT.
Wzrorosnenune Monenen
MOJIEKYJI YTJIEBOJAOPOJOB

CTPOEHHE MOJIEKYJI aJIKaHOB
Ha OCHOBE MPECTaBICHUN

o ruOpuau3anuu opouTtanei
aToMa yriiepoja.
N3rorasnusate MOJENN
MOJIEKYJ aJIKaHOB,
PYKOBOJCTBYACH TEOpUEH
XUMHUYECKOTO CTPOCHUS
OPraHUYECKHUX BEIIECTB.
OTan4arbh TOMOJIOTH OT
n3omepoB. Ha3piBaTh
AJIKaHbl M0 MEXKIAYHAPOIHOMN
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CB00OOAHBIEC pauKaIbI.
["anoreHonpon3BOAHBIE ATKAHOB

HoMeHKJaType. CoCcTaBIATh
YpaBHEHUSI XUMUYECKUX
peakuuii,
XapaKTEepU3YIOLINX
XUMHYECKHE CBOMCTBA
MeTaHa U €ro TOMOJIOTOB.
Pematp pacuérHblie 3a1aun
Ha BBIBOJI (POPMYIIBI
OpPraHMYeCcKOro BEIIECTBA.

2.2. HenpenesabHble YIi1eBOAOPOAbI (AJKeHbI, ATKAANEHbI U ATKUHBI) (4 1)

Kparnsie ces3u. HenpenenbHbie
YTI€BOAOPObI. AJIKEHBI. SP -
I'uOpunuzanus. OTeH (3TUIIECH).
N3omepus nosioxkeHus TBOMHOMN
cBa3u. lIpocTpancTBEHHAA
n3zoMepus (CTepeo-u30Mepusl).
Peakuuu npucoenuuenus
(rugpupoBaHue,
raJIOTeHUPOBAHUE, TUIpATAITH),
OKHCJIEHUS U TIOJINMEPHU3AINT
AJIKEHOB. BBICOKOMOJIEKYIISIpHBIE
coenuHeHus. KauecTBeHHbIE
peaKkuuu Ha ABOMHYIO CBSI3b.
AnkanueHsl (TUeHOBbBIC
yraeBoA0pobl). JluBuHmI
(6yraguen-1,3). U3omnpen (2-
MeTHIoyTaauen-1,3).
ConpsikEHHBIE TBOMHBIE CBSI3H.
Peakuuu npucoenuuenus
(rasmoreHupoBaHus) U
MOJIMMEPHU3aLH AJIKaTUCHOB.
Anerunen (3TuH). MexkiaccoBas
nuzomepus. Sp-I'ubpunuzanus
AIIEKTPOHHBIX OpOUTANICH.
Peakuuu npucoenuHenus,
OKHUCJICHHUS U MOJUMEpHU3alun
AJIKHOB

6. Henpenenbubie
YTII€BOOPOBL. AJKEHBI:
CTpOEHUE MOJIEKYJ, TOMOJIOTUS
n n3omepus. [lonydenue,
CBOMCTBA U IPUMEHEHHE
AJIKEHOB.

7. IlpakTHyeckas padora Nel
«[TonyyeHue 3THIIEHA U OTIBITHI
C HUMY.

8. AnkanyeHsl.

9. AlleTHJIEH ¥ €T0 TOMOJIOTH.
Jdemoncrpauuu. Mojaenu
MOJIEKYJI TOMOJIOTOB U
n3omepoB. [lonyuenne
areTusIeHa KapOuIHbIM
cnocoooM. Bzaumoeiicteue
alleTHIIEHA C PaCTBOPOM
NepMaHraHaTa Kajius u
OpomHo# Bojoi. ['openue
anetuiieHa. Paznoxenue
KaydyKa IIpU HarpeBaHUU U
UCIIbITaHUE MPOJTYKTOB
pa3nokeHusi. 3HaKOMCTBO €
oOpa3lamMu KayqyKoB.

OOBACHATD
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI
ATUJICHA HA OCHOBE
IIPEACTABICHUH O
TUOpUIN3AIUY ATOMHBIX
opOuraneit yrieposa.
N306paxaTh CTPYKTYpHbIE
(bopMyITBI aTKEHOB U UX
M30MEpOB, HA3HIBATH
AJIKEHBI IO MEKTYHAPOIHOMN
HOMEHKJIAType, COCTaBJISTh
(bopMyITBI aJTKEHOB T10 UX
Ha3BaHMSIM.

CocCTaBiATh YpaBHEHUS
XUMHYECKUX PEAKIIUH,
XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA
ankeHoB. [lonyyaTs 3TUIIEH.
Jloka3pIiBaTh HENPEAEIbHbIN
XapakTep 3TUJIeHa ¢
MOMOIIBIO0 KAYECTBEHHON
peaKkIuu Ha KpaTHbIE CBSI3U.
CocTaBiiTh ypaBHEHUS
XUMHYECKUX PEaKIIUid,
XapaKTEePU3YIOIINX
HENpeeNIbHBIN XapakTep
ankaaueHoB. OOBACHATH SP-
TUOpHUIN3AIUIO U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJIbI
aleTuJIeHa, Ha3bIBaTh
TOMOJIOTH alleTHJIEHA T10
MEKIYHApOJHON
HOMEHKJIaType, COCTaBIIATh
YpaBHEHUS PEaKIINii,
XapaKTEPU3YIOLINUX
XUMHUYECKHE CBOMCTBA
aleTuiIeHa

1,2,5,6,7,8
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2.3. Apenbl (apomaTuyeckue yriesogaopoasi) (1 1)

Apenbl (apoMaTHIeCKHe 10. Ben3oi u ero roMoJIOTH. OOBSCHATD IMEKTPOHHOE U 1,2,5,6,7,8
yriaeBoaoposl). benszour. CpoiicTBa O€H30J1a U €T0 MPOCTPAHCTBEHHOE
benzonbHOE KOIBLO. TOMMyoOI. TOMOJIOTOB. CTPOECHUE MOJIEKYJIbI
N3omepus 3amecturenei. JdeMoncTpanuu. bens3ou kak OeH3oJa.
Peakunu 3amenienus pactBopuTensb. ['openune N3o00paxaTh CTPYKTYpHYIO
(ramorenupoBaHue, HUTpoBaHue), | OeH3ona. OTHomeHne 6eH3ona | popmyry OeH30J1a IBYMS
OKHCJICHUS U NTPUCOCTUHECHUS K OpPOMHOI BOJIE U PAaCTBOPY criocobamu.
apeHoB. [lecturmmasl. nepMaHraHaTa Kajusl. OOBSCHATDH, KaK CBOMCTBA
['eneTnyeckas CBsI3b apeHOB C Okwuciienne Toayosia OeH301a 00YCIOBIICHBI
JIPYTUMU YTIEBOI0POAAMHI CTPOCHHEM €TO MOJICKYIIHI.
CocTaBiiTh ypaBHEHUS
peaKkuuid,
XapaKTePU3YIOIIIX
XUMHYECKHE CBOMCTBA
OEH30J1a 1 €r0 TOMOJIOTOB
2.4. [IpupoaHble HCTOYHUKH U NepPepadoTKa yriieBoaopo/IoB (2 4)
[Tpupoausrii raz. Hes. 11. ITpupotHBIC NCTOYHUKA XapakTepru3oBaTh COCTaB 1,2,5,6,7,8
[TorryrHBIC HEPTSIHBIC TA3HI. yrieBo1opoioB. [lepepaboTka | MpUpOIHOTO Ta3a U
KamMmeHHBIH yroJb. He(TH. MOTYTHBIX HEPTSIHBIX Ta30B.
[leperonka Hedtu. 12. KontpoubHasi padora 1 XapakTepu3oBaTh CIIOCOObI
PexTudukarmonnas KoJoHHA. o TemaM «Teopus nepepaboTKu HEPTH.
bensun. JIurpoun. Kepocun. XUMHUYECKOTO CTPOCHHUS OOBACHATH OTIIMYHE
Kpekunr HedTenpoyKToB. OPraHNYEeCKUX COCTUHEHUIN, OCH3MHA MPSMOM TTEPETOHKHI
[Tuponuz «YTI€BOAOPOIBIY. OT KPEKUHT - OCH3MHA.
JlaGopaTopHbIi ONBIT.
O3HakoMmieHue ¢ oOpa3iamMu
MIPOYKTOB HerenepepaboTKu
3. Kucsopoacoaep:kamue opranndeckue coequnenus (11 1)
3.1. CnupTtsl 1 peHoJIbl (3 4)
Kucnopoaconepxkamiue 13. OnHOaTOMHEIE N3o0paxkaTs 0011y10 1,2,5,6,7,8

OpPraHUYeCKUe COCAMHCHHUS.
OpHoaTOMHBIE TpeieNbHbIC
ciupThl. DyHKIIMOHATIBLHAS
rpyImna ciupToB. MeTaHoI
(MeTUIOBBIN COUPT). DTAHOT

(atrtoBbI ciupT). [lepBUYHBIH,
BTOPUYHBINA U TPETUYHBIA aTOMBI

yriepoja. Bogopoanas cBsi3b.
CrnuproBoe OpoxeHue.

®epmenTsl. Bogopoansie cBs3U.

Anxoronusm. MHOroaToMHbI€
CHUPTHI. DTUICHTTUKOJIb.
I'muuepun. KauectBennas
peaxiusi Ha MHOTOATOMHBIE
cnupThl. DEHOJBI.

IpeieIbHbIE CIUPTHI.
[Tonyyenue, xumuueckue
CBOWCTBA U NPUMEHEHUE
OJIHOATOMHBIX ITPEAEIbHBIX
CIIUPTOB.

14. MHOroaToMHbI€ CITUPTHI.
15. deHoNBI M apoMaTHYECKUE
CIIUPTHIL.

JlabopaTopHble ONBITHI.
OkucrieHne 3TaHona OKCHI0M
meau(I1). PactBopenue
TJIMIEPUHA B BOJIE U PEAKIUs
ero ¢ ruapokcugom meau(Il).
XUMHYeCcKUe CBOWCTBA (heHoIIa

bopMyITy OJHOATOMHBIX
npeeIbHBIX CITUPTOB.
OObsacHAT 00pa3oBaHUE
BOJIOPOJIHOM CBSI3U U €€
BJIMSIHHC Ha (pU3HUECKHe
CBOWCTBA CIIUPTOB.
CocCTaBiITh CTPYKTYpHBIE
(bopMyIBI CIUPTOB U UX
M30MEPOB, HA3bIBATh
CIUPTHI 110 MEXKTYHAPOTHOM
HOMeHKIaType. OOBSICHATh
3aBUCUMOCTD CBOMCTB
CIIUPTOB OT HATHYUS

(G yHKIIMOHATBHOW TPYIIIHI (-
OH). CocTaBisiTh
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ApoMaTuyecKue CIUpTHI.
KavecTBenHas peakuus Ha GeHOI

YpPaBHEHUSI PEaAKIUH,
XapaKTEePU3YIOLIUX
CBOMCTBA CIIUPTOB U UX
MIPUMEHEHHUE.
XapakTepus3oBaTh
duznoIornuecKoe IerHcTBre
METaHoJIa U 3TaHOoJIa.
CocTaBisiTh ypaBHEHUS
peakuuii,
XapaKTEPHU3YIOLIUX
CBOMCTBA MHOTOATOMHBIX
CIIUPTOB, U MPOBOIUTH
KaueCTBEHHYIO PEaKIINIO Ha
MHOTOATOMHBIE CITUPTHI.
OOBACHATH 3aBUCUMOCTD
CBOWCTB (peHOJIa OT
CTPOCHHUS €r0 MOJICKYIIbI,
B3aUMHOE BJIMSTHUE aTOMOB
B MOJIEKYJIC Ha IIpUMeEpe
denomna. CocTaBisaTh
YpaBHEHUS PEAKIIUH,
XapaKTEPHU3YIOLTUX
XUMHYECKHE CBOMCTBA
dbenona

3.2. Aabaernibl, KeTOHbI 1 KApOOHOBbIE KMCJIOTHI (3 1)

KapOonusiabHbie cOeTMHEHMUS.
KapGonunpHas rpynmna.
AnpnieruHas rpymnrma.
Anpnernapl. Ketousl. Peakniuu
OKHCJICHUS U IPUCOETUHEHNUS
anbaernoB. KauectBeHHbIe
peaklMy Ha aJIbJIETUblL.
Kap6oHOBBIE KHCIOTHI.
Kapb6okcunphas rpymmna
(kapOokcorpyrma).
OIHOOCHOBHBIE ITPEIETbHBIE
KapOOHOBBIE KHCIOTHI.
MypaBbuHas KUCiI0Ta. Y KCyCHast
KHCIIOTa. ALleTaThl

16. KapGonwipHbIE
COEIMHEHUS] — allbJICTUJIBI U
KeToHbl. CBONCTBA U
MIPUMEHEHHE aJIbJIETH/I0B.
17. KapOoHOBBIEC KHCIIOTHI.
XUMUYECKUE CBOMCTBA U
IPUMEHEHHE OJTHOOCHOBHBIX
IpeebHbIX KApOOHOBBIX
KUCJOT.

18. IlpakTHyeckas padora Ne
2 «[lony4yenue u cBOICTBa
KapOOHOBBIX KUCIOT.
Jdemoncrpanun. PactBopenne
B al[ETOHE PA3IMYHBIX
OpPraHMYECKUX BEILECTB.
JlaGopaTopHbIe ONbITHI.
OkucrieHne MeTaHas
(?TaHaNA) OKCHIIOM
cepebpa(l). Oxucnenue
MeTaHans (3TaHaus)
ruapokcuaom meau (IT)

CocTtaBisaTh GOPMYIIbI
HM30MEpPOB U TOMOJIOTOB
aJbIETUI0B M Ha3hIBATh UX
10 MEKTyHapOHOMN
HOoMeHKIaType. OObsICHATH
3aBHCHMOCTH CBOMCTB
aJbJACTUJIOB OT CTPOCHUS UX
(GYHKIIMOHATIBLHOM TPYIIITHI.
[TpoBOANTH KaUECTBEHHBIE
peaKIUK Ha alTbJICTH/IbI.
CocraBiATh ypaBHEHUS
peaKkIum,
XapaKTePU3YIOIINX
CBOMCTBA aJIbJETHIOB.
CoctaBasatb GpopmyIibl
HM30MEpPOB U TOMOJIOTOB
KapOOHOBBIX KUCIIOT U
Ha3BIBaTh MX MO
MEKIYHApOJHON
HOMeHKIaTtype. OOBACHATH
3aBHCHMOCTH CBOMCTB
KapOOHOBBIX KUCIIOT OT
HaMM4usl QyHKIIMOHATBHOM
rpynmsl (-COOH).
CocTaBliITh YypaBHEHUS

1,2,5,6,7,8
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peakuuii,
XapaKTEepU3YIOLINX
CBOICTBa KapOOHOBBIX
kucioT. Iomyuars
YKCYCHYIO KUCJIOTY U
JIOKa3bIBaTh, YTO ITO
BELIECTBO OTHOCUTCS K
KJaccy KucaoT. OTnuyaTth
MYpPaBbUHYIO KUCJIOTY OT
YKCYCHOM C IIOMOLIBIO
XUMHYECKUX PEAKIIUH.

3.3. Croxknbie 3¢pupsl. Kupsbi (2 1)

Cnosxnble 3¢upsl. Peakuus 19. CnoxHsle 3¢upsbl. CocTaBisTh ypaBHEHUS 1,2,5,6,7,8
srepudukanuu. llenounoi 20. XKupsl. Mororue cpencTsa. | peakuuii arepuduKaim.
TUAPOJIN3 CIOXKHOTO dupa demoncTpauuu. O6pasiibt OOBACHATH OMOJIOTHYECKYIO
(ombuieHue). XKupsbl. MOIOIINX M YUCTSIINX pouib xupoB. CobOnroaath
CuHTeTHYECKHE MOIOIIHE CPEICTB. npaBuiia 6e301MacHOTO
CpelncTBa. JlabopaTopHble ONBITHI. 00paleHus co CpeICTBAMH
PactBOoprMOCTB %UPOB, OBITOBOM XUMUU
JI0Ka3aTeNIbCTBO UX
HEMpeIeNbHOTO XapaKkTepa,
oMbLIeHHE KUpoB. CpaBHEHHE
CBOWCTB MbLJIa U
CHUHTETHYECKUX MOOIUX
CpEeICTB
3.4. YraeBoasbl (3 4)
YrneBoapl. MoHOCaxapu/ibI. 21. Yriesonawl. ['mroko3a. OO0bsicHATh Ononoruveckyo | 1,2,5,6,7,8

I'mroko3a. @pykro3a.

Onurocaxapunbl. [ucaxapusl.

Caxapos3a. [lonucaxapupl.
Kpaxman. ['nmukoren. Peakius
MOJIMKOHICHCALIUH.
KauectBenHnas peakuus Ha
kpaxmai. Llemnronosa.
AlETHILEIUTION03a.
Knaccudukarus BoIokoH

Onurocaxapuabl. Caxapo3a.
22. Ionucaxapuael. Kpaxman.
Lennrono3a.

23. IlpakTuyeckasi padoraNe
3 «Pemienue
SKCIIEPUMEHTAIIbHBIX 337a4 Ha
NOJIyYeHHE U paclio3HaBaHUE
OPraHUYECKUX BELIECTBY.
JlaGopaTopHbIe ONbITHI.
CBoiiCTBA TIIIOKO3bI KaK
albAETUIOCIUPTA.
B3aumopenictBue caxapossl C
TUAPOKCUIOM KaJIbLIUSL.
[Ipurorosienue
KpaxMaJIbHOTO KJIeHcTepa U
B3aMMOJICUCTBUE C OJIOM.
I'maponus kpaxmana.
O3HakomileHHE ¢ 00pa3lamMu
NPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH

POJIb TITHOKO3BI.
[IpakTruecku T0Ka3bIBaTh
Haju4re QyHKITMOHATBHBIX
TPYII B MOJIEKYJIE
TJIIOKO3HL.

OOBACHATH, KaK CBOICTBA
caxapo3bl CBSI3aHbI C
HaJIMYAEeM
(GyHKIMOHATIBHBIX TPYII B
e€ MoJIeKyne, U Ha3bIBaTh
00J1acTH TPUMEHEHUS
caxapo3bl. CoOCTaBIATh
YpaBHEHUS pPEaKIuii,
XapaKTEPU3YIOLINUX
CBOICTBA Caxapo3bl.
CocTraBiATh ypaBHEHUS
peakuuii ruIpoau3a
KpaxMmaia u
MOJINKOHICHCALIN U
MOHOCaxXapHuaoB.
[IpoBOAUTH KAUECTBEHHYIO
peaklMIo Ha Kpaxmall
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4. A3oTcoep:kalye oprannvyeckue coeqnueHus (5 4)

A3zoTconepxkamue opranuyeckue | 24. AMHUHBL CocraBiiTh  ypaBHEHHS 1,2,5,6,7,8

COoeIUHEHN. AMUHBL. 25. AMUHOKHCIIOTEL benku. peakuuu,

AMuHorpymnmna. AHWINH. 26. AzoTcoaeprkamiye XapaKTEePU3YIOLUX

AMMHOKHUCIIOTHI. bUnonsipHbeIi reTepOLUKIINYECKUE CBOMCTBA AMHMHOB.

noH. [lentuanas (amuanas) coenuHeHus. HykiienHoBbie OOBACHATH 3aBUCUMOCTh

rpynmna. [lentuanas (amuaHast) KHCJOTHI. CBOMCTB aMMHOKHUCJIOT OT

cBs3b. [lentuapl. [lomunentuael. | 27. Xumust u 310poBbe CTPOEHHUS UX

I'muuun. benku. Ctpykrypa YEJI0BEKA. (yHKIMOHAIBHBIX TPYII.

0enmkoBO# MoJIeKyibI (TiepBuyuHas, | 28. KonTpoabHas padora 2 Ha3zpiBaTh aMMHOKHCIIOTHI

BTOpUYHAs, TPETHYHAS, 10 TeMaM 0 MEeXAYHapOIHOU

yeTBepTuyHasi). JleHarypanus u «Kucnoponconepxariue HOMEHKJIAType M

ruaposin3 6enkoB. L[BeTHbIE OpraHMYECKUEe COECIUHEHHS», | COCTaBISATh YpaBHEHHUS

peakuuu Ha OenKu. «A3zoTcoaepxaline peakuui,

AzoTconepxaiue OpraHUYECKUE COETUHEHUS. XapaKTEePU3YIOLINX UX

reTepolMKINYECKUe coequHeHus. | JIaGopaTOpHbBIH ONBIT. CBOICTBA.

[Mupunun. [Muppon. [lupumuaun. | L{BeTHbIe peakiuu Ha OEIKH OOBACHATH OHMOJIOTUYECKYIO

[IypuH. A30THCTBIE OCHOBAHUH. poJIb OEITKOB U UX

HyxkiennoBbIe KUCTOTHI. MIPEBPAILIEHU B OpraHU3ME.

Hyxneotuapl. [IpoBOIUTH IIBETHBIE

KommnnemeHntapHbie a30TUCTbIE peaxkiuu Ha

OCHOBaHMS. PapMaKOJIOrHYECKast 6enku. OObSICHATh

XUMUS OMOJIOTHYECKYIO POJIh
HYKJIEHHOBBIX
kucaot.Ilonp30Barbces
MHCTPYKIIMEN K
JICKapCTBEHHBIM
npenaparam

5. Xumus mosaumepos (6 )

[Tomumepsl. CterneHb 29. CuHTETHUECKHE 3anuchIBaTh ypaBHCHHS 1,2,5,6,7,8

noyimMepusanu. MoHomep.
CrpykTypHOE 3BEHO.
Tepmoruactuynbie
nosimMepsl. CTepeoperyiisipHbie
nosimMepsl. [lonuaTuien.
[TonunponuieH.
[TonuterpadropaTuiieH.
TepMopeakTHBHBIE MOJIMMEPHIL.
denosnopopmanbieruHbe
cmoJsl. [Tnactmaccel.
denomnnacTel. AMHHOIUIACTBI.
ITenomnactel. [IpupoaHbrit
Kayuyk. Pe3una. D060HHUT.
CuHTeTHYECKHE KaydyKH.
CuHTeTHYECKHE BOJIOKHA.
Karmpos.

nosiuMepsbl. KoHeHcamonHele
nosiuMepsl. [leHomnnactsl.
30.HaTtypanbHblil Kay4yK.
CuHTeTHYeCKHE KayqyKH.

31. CunTeTHYECKHE BOJIOKHA.
32. IlpakTuyeckasi padora Ne
4 «Pacno3HaBaHue MJIaCTMACC
U BOJIOKOH).

33. Opranuueckas XuMus,
Yel0BeK U MPHUPO/IaA.

34. U'ToroBblil ypoK Mo Kypcy
xumun 10 knacca.
Jemoncrpanuu. O6pasist
MJ1aCTMAacC, CUHTETHYECKHUX
Kay4yKOB U CUHTETHYECKUX
BOJIOKOH.

JlaGopaTopHBIi ONBIT.
CBoiicTBa KanpoHa.

peaxiuii NoJIMMepU3aluH.
3anuceIBaTh ypaBHEHUS

peaKIMi MOJUKOH ICHCAIHH.

Pacrnio3naBath
OpraHuYecKre BEIIECTBa,
UCIOJIb3Ysl KAYECTBEHHbIE
peakiuu
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TemaTnueckoe NJIAHMPOBAHME C ONPeAETCHHEM OCHOBHBIX BUA0B Y4eOHOI

JeATeJIbHOCTH.

11 kaace

Tembl, Bxoasinue B JTaHHBIN OcHOBHOE colep:KaHue XapakTepucTuKa OcHOBHble
pasuena 1o TemMaM OCHOBHBLIX BH/IOB HanpasneHus
NesiTeIbHOCTH YYEeHUKA
(Ha ypoBHe y4eOHBIX
aeiicTBmil)
1.IloBTOpEHNE Kypca XUMHUH 1,2,5,6,7,8

10 kmacca (14)
1. Teopernueckue ocHOBbI XumMuu (19 v)
1.1. BaxkHeiinmne XuMu4ecKyue NOHATUS U 3aKOHBI (4 1)
XUMHUUYECKAI DJIEMEHT. 2. XUMHUYECKHI 3JIEMEHT. [Tepeuncnarh BaxxHEHIITHE 1,2,5,6,7,8

Atomubiii HOMEp. MaccoBoe
yucno. Hyknuaer.

Pannonyknuael. MU3otonsl. 3akoH

COXpaHCHHA MaCChl BCUICCTB.
3akoH COXpPaHCHUA U

npeBpaieHus sHepruu. Jledexr

MAaccChl.

Ilepnoanueckuil 3aK0OH.
DnexkTpoHHas KOH(puUrypamus.
I'paduueckas aneKTpoHHAs
dopwmyna. s-, p-, d-u f-
OnemeHThl. JlaHTaHOMABI.
AxtrHOUABI. VICKYCCTBEHHO
IIOJTYYEHHBIE DJIEMEHTBI.

Hyxnuael. M30Tombl. 3akoHbI
COXPAHEHHUS MacCChl U YHEPTUHU
B XMMHH.

3. Ilepuognyeckuii 3aKkoH.
Pacnpenenenue 31eKTpOHOB B
aToMax dJIEMEHTOB MaJIbIX U
OOJBIINUX TEPUOJIOB.

4. TTonmoxeHue B
NEPUOJAUYECKON CUCTEME
BOJIOPO/1a, JJAHTAHOUIOB,
AKTUHOUJIOB Y UCKYCCTBEHHO
MOJIyYEHHBIX JIEMEHTOB.

5. BaneHTHOCTD U BaJICHTHEIC
BO3MOKHOCTH aTOMOB

XapaKTePUCTUKHU
XHUMHYECKOTO AJIEMEHTA.
OOBsACHATH pa3nuuue
MEX1y MOHATUSIMU
«XUMUYECKHH 2JIEMEHTY,
CHYKIIUAT, «U30TOID.
[TpuMeHsTH 3aKOH
COXPAHEHHUs MacChl BELIECTB
IIPU COCTAaBJICHUU
YpaBHEHMH XUMHUYECKUX
peakuuii. Onpenensats
MaKCHMaJIbHO BO3MOXKHOE
YHCIIO 3JIEKTPOHOB Ha
DHEPreTHUECKOM YPOBHE.
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BanentHocts. Bonopoansie
COCIMHECHUS

3anuceIBaTh TpauuecKue
ANIEKTPOHHBIE (POPMYIIBI S-,
p- u d-371eMEHTOB.
XapakTepru30BaTh NOPSIOK
3al0JHEHUS JIEKTPOHAMU
OHEPreTUYECKUX YPOBHEU U
MOJTypOBHEMN B aTOMaXx.
OOBACHATH, B UM
3aKIr09YaeTcsl PU3NIECKuit
CMBICIT TOHATHUS
«BaAJICHTHOCTBHY. OOBACHATS,
YeM OIPENEISIOTCS
BaJICHTHbIE BO3MOKHOCTH
aTOMOB Pa3HbIX 3JIEMEHTOB.
CocraBiaTh rpaguueckue
AIIEKTPOHHBIE (POPMYJIBI
azora, hocopa, KuciIopoaa
U CEpbl, a TaKKe
XapaKTepU30BaTh
M3MEHEHHUS PalnycoB
aTOMOB XMMHYECKUX
3JIEMEHTOB IO MEpHOJaM U
A-TpymnmnaM nepuoIu4ecKon
TaOIULIBI

1.2. Ctpoenue Bemectna (3 4)

Hounas cBa3e. KoBanenTHas

(ToJIsApHast ¥ HETIOJISIpHAS ) CBSI3b.

OnekTpoHHas Gopmyna.
Meramnnueckas CBA3b.
Bopopoanas cBsi3b.
I'uOpunnzanust aTOMHBIX
opOutaneit. Kpucramisr:
aTOMHBIE, MOJIEKYJISIPHBIE,
HMOHHBIE, METATINYECKUE.
DJieMeHTapHas siueika.
[Tomumopduszm. [TommmopdHbie
MoAU(PUKAIUU. AJUIOTPOIIHSI.
N3zomepus. ['omosorus.
XUMHUUYECKUN CUHTE3

6. OcHOBHEIE BUIEI
XUMHYecKkor cBs3u. MonHas u
KOBaJICHTHAs CBS3b.
Merannndeckas CBI3b.
Bopoponnas cBsi3b.

7. IIpocTpaHCTBEHHOE
CTPOCHHE MOJIEKYIIL.

8. CTpoeHune KpuCTasioB.
Kpucramnmaeckue peméTku.
[TpyuumHBl MHOTOOOpA3Us
BeliecTB. JleMoHcTpanuu.
Moenu HOHHBIX, aTOMHBIX,
MOJIEKYIIIPHBIX U
METATHYECKUX
KPUCTAJUTMYECKUX PEIIETOK.
Mopenu MoJeKya H30MEPOB U
TOMOJIOIOB

OOBACHATHE MEXaHHU3M
00pa3oBaHUs HOHHOU U
KOBAJICHTHOM CBSI3U H
0COOEHHOCTH (PU3UUECKUX
CBOWMCTB HOHHBIX U
KOBJIEHTHBIX COE€IMHEHHIA.
CocCTaBJIATh 3JEKTPOHHBIC
bopMyIBl MOJICKYJ
KOBJIEHTHBIX COE€IUHEHHIA.
OOBACHATHL MEXaHHU3M
00pa3oBaHus BOJOPOJTHON U
METaJUTMYECKOH CBsA3eH U
3aBHCHMOCTH CBOMCTB
BEIIECTBA OT BUIA
XUMHUYECKON CBS3H.
OOBACHATD
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI
OpPTaHUYECKUX U
HEOPraHUYECKUX
COCIUHEHHUHN C IIOMOIIBIO
MPEJICTaBICHUN O
rudpuIu3auy opouTaIeH.
OOBACHATH 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA
€ro KpUCTAITMYECKON

1,2,5,6,7,8
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pei€Tku. OOBICHATD
NPUYHHBI MHOTOO0pa3us
BCILICCTB

1.3. Xumunueckue peaxkuuu (3 4)

OKUCIUTEIBLHO- 9. Knaccuduxkarus [lepeuncnary mpuU3HAKH, 1,2,5,6,7,8
BOCCTaHOBUTEJIbHBIE PEAKIINU. XMUMHUYECKUX PEaKLUH. 0 KOTOPBIM
Peaknuu pasnoxenns, 10. CKOpoCTh XUMHUYECKHUX KJIACCU(PUIUPYIOT
COCIUHCHMS, 3aMECILICHUS, peakuuii. Karanus. XMMUYECKNE PEAKIIUU.
oOMeHa. DK30TepMUYECKUE U 11. Xumunueckoe paBHoBecue U | OOBACHATH CYLIHOCTb
SH/I0TEPMHUUYECKUE PEAKLINH. YCIIOBUS €r0 CMEILIECHUS. XUMHYECKON PEaKLUH.
OOpaTumbie 1 HEOOpaTUMBIC JdemoncTpauuu. Pa3nuunbie CocraBiTh ypaBHEHUS
peakuuu. TennoBoi a3pdexT THUIIBI XUMUYECKUX PEAKLIHM, XUMHUYECKUX PEAKLIUH,
peaxuu. 3akoH ['ecca. BH/JICOOTIBITHI 10 OPraHUYECKOM | OTHOCAIINXCS K
TepMoxuMHUECKUE YpaBHEHUS. | XUMUHU. OTPENeIEHHOMY THITY.
Tennota o6pazoBanus. Temmora | JIaGopaTOpHBIH ONBIT. OOBACHATH BIUSHUE
cropanus. CKOpocTbh XUMHUECKOH | V3yueHue BIUSHUS pa3IUuHbIX | KOHIIEHTPAILMil peareHToB
peakiuu. AKTUBUPOBAHHBIN (hakTOpOB Ha CKOPOCTH Ha CKOPOCTbh TOMOT€HHBIX U
KOMILJIEKC. 3aKOH JIEUCTBYIOIUX | XUMHUYECKUX peakLuid TE€TEPOTrE€HHBIX PEAKIIHIA.
Macc. Kunetnueckoe ypaBHEHUE OOBSCHATD BIHMSTHUE
peakuuu. Karanuzarop. pa3InyYHbIX (PaKTOPOB Ha
WNuruburtop. l'omoreHHsiit u CKOpPOCTh XUMHYECKOU
reTepOreHHbIN KaTaaus. peaxIuy, a Tak)Ke 3HaYeHHe
Karanurnueckue peakuuu. MPUMEHEHHUSI KaTaJIu3aTopoB
XUMHYECKOE paBHOBECHE. Y UHTUOUTOPOB Ha
[Tpuniun Jle [larense npakTtuke. OOBICHITH
BIIUSTHUE U3MEHEHUS
KOHLEHTPALUU OJTHOTO U3
pearupyomux BeIecTs,
TEMIIEPATYPHI U TaBICHUS
Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
1.4. PacTBopsI (5 4)
JlucniepcHbIE CUCTEMBI. 12. lucnepcHbIie CUCTEMBI. XapakrtepuzoBaTh cBoiictBa | 1,2,5,6,7,8

PactBopsl. ['pyboaucnepcHbie
CUCTEMBI (CYCIIeH3UH H
smynbcun). Komnonansie
pacTBOpPHI (30711). ASPO30JIH.
MousipHasi KOHIICHTpaIusl.
DNEKTPOIUTHI.
DNeKTpOoIUTHYECKAs
mucconuanus. CreneHb
muccormanuu. KoncranTa
quccouranuu. BoropoaHsii
nokaszarenb. Peakunn HOoHHOTO
oOMeHa. ['uaposn3 opraHndecKkux
Bemects. ['uaponus conei

13. CiocoObl  BBIpayKEHUS
KOHIIEHTPALUU PaCTBOPOB.

14. Ilpakmuueckasn paooma 1
«[IpuroroBienue pacTBOPOB ¢
3aJTAaHHOW MOJISIPHOM
KOHIIEHTpaLUEi».

15. DnekrponuTyeckas
nuccouuanus. BogopoaHsrit
nokasaresnb. Peakiiuu HOoHHOTO
oOMeHa.

16. I'maposin3 OpraHu4ecKux u
HEOPraHUYECKUX COCIMHEHUI.
JlabopaTopHble ONBITHI.
Onpeznenenne peakiu Cpeibl
YHUBEPCAIbHBIM
uHIUKatopoMm. I'maponus
coJiel

pa3IMYHBIX BUJIOB
JUCIIEPCHBIX CUCTEM,
YKa3bIBaTh IPUYHHbI
KOaryJsiluy KOJUIOUAOB U
3HAYEHUE TOTO SIBJICHUS.
Pewate 3a1aun Ha
MIPUTOTOBJIEHUE PACTBOPA
onpeaeIEHHON MOJISIPHOM
KOHLEHTpaluu. ['0TOBUTH
pacTBOp 3aJaHHOM
MOJIIPHOM KOHILIEHTPALUH.
OOBSACHATD, TOUEMY
PacTBOPBI BEILIECTB C
VOHHOU U KOBAJICHTHOU
MOJIIPHOM CBSI3bIO IMPOBOJSAT
ANEKTPUUYECKUI TOK.
Onpepnenars pH cpeapl ¢
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MMOMOILIBI0 YHUBEPCAIBLHOTO
uHankatopa. OObACHATSH C
MIO3ULIMN TEOPUH
ANEKTPOJIUTUYECKON
JIMCCOLIMAIU CYIIIHOCTh
XUMHYECKUX PEAKIIUH,
MPOTEKAIOIINX B BOJAHOMN
cpene. COCTaBIISITh TOJTHBIC
A COKpall€HHbIE HOHHBIE
YpaBHEHUS PEAKIUH,
XapaKTePHU3YIOIINX
OCHOBHBIE CBOMCTBA
BOKHEHIIINX KIJIACCOB
HEOPraHUYECKUX
coenuHeHui. OnpenensiTh
PEaKLUIo Cpebl pacTBOpa
conu B Boje. COCTaBIISITh
YpaBHEHUS peaKkui
TUJIPOJIM3a OPTraHUYECKUX U
HEOPraHWYECKUX BENIECTB

1.5. DaexkTpoxumuyeckue peakunu (4 4)

["anpBaHNMYECKUHA DIIEMEHT. 17. XuMudeckre NCTOYHUKA OOBSCHATH MPUHITUTI 1,2,5,6,7,8
Onektpoasl. AHon. Katon. TOKa. P11 cTaHmapTHBIX paboOTHI TATbBAHUYECKOTO
AKKyMyJsTOp. TOTIMBHBIN 3JIEKTPOJIHBIX TOTEHIIUAJIOB. anemeHTa. OOBSICHATH, Kak
AJIEMEHT. DJEKTPOXuMUsl. Psi 18. Koppo3ust MeTaiiioB 1 €€ | YCTPOEH CTaHAAPTHBIN
CTaHJAPTHBIX JIEKTPOTHBIX peaynpeKICHHE. BOJIOPOJHBINA IEKTPO/I.
noreHnuanoB. CTaHaapTHBIE 19. Dnexrponus. [Tonb30BaThCs pAAOM
ycnoBusi. CTaHIapTHBIN 20. KonTpoabnasi pabora 1 CTaHJIAPTHBIX AIEKTPOIHBIX
BOJIOPOJAHBIN 3JIEKTPO/I. no teme «TeopeTnueckue noteHanoB. OTaInyaTh
Koppo3sus meramios. OCHOBBI XUMMI» XUMHUYECKYIO KOPPO3HUIO OT
Xumuaeckas 1 3JIEKTPOXUMHUYECKOM.
ANEKTPOXUMUYECKAS] KOPPO3HSL. OOBACHATH MPUHIIUTIBI
DIeKTpOIHn3 3aI[ATHl METANIMYECKHX
W3JIeTTUH OT KOPPO3UH.
OOBACHATD, KAKHE
MIPOIIECCHI MTPOUCXOAAT HA
KaToJIe ¥ aHOJIC TIPH
AJICKTPOJIN3E PACIIABOB U
PacTBOPOB COJIEH.
CocraBiTh CyMMapHbIe
YpaBHEHUS peaKIuit
AJIEKTPOJIN3a
2. Heoprannueckasi xumus (11 4)
2.1. Meranasl (6 4)
JIErkue u TSKENbIE METAIIEL. 21. O6mas xapakTepucTuka U | XapakTepru30BaTh 00I1e 1,2,5,6,7,8

JlerkomnnaBkue U TyrorjaBKue
METaJlIbI.

Menp. Ilunk. Turan. Xpowm.
Kenezo. Hukens. [1naruna.
Cnnassl. Jlerupyromue

crocoObl NOJTY4YEHUs
METAJUIOB.

22. O030p METATTHYECKUX
a5ieMeHTOB A- u b-rpymm.
23. Meap. HHunk. Turtan.

CBOIMCTBA METAJIOB U
Pa3bACHATH UX HA OCHOBC
HpCIlCTaBHCHHf/'I 0 CTPOCHUU
aTOMOB MCTAJJIOB,
METAJUIMYECKO# CBS3U U
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nobaBku. YépHBIC U [IBETHHIE
Metaiel. YyryH. Crais.
JlerupoBannsle cranu

Xpowm. Keneso, HUKEND,
MJIaTUHA.

24. CnaBbl METAILJIOB.

25. OKcuabl U TUAPOKCHIBI
METaJJIOB.

26. Ilpakmuueckan paboma 2
«Perienue
SKCIIEPUMEHTAJILHBIX 3a7a4 10
Teme «MeTauiby.
Jemoncrpanun. O0pasisl
METAJIOB M UX COCIUHCHMI,
CIIaBOB. B3anmoierictBue
METAJIJIOB C KUCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JlokazaTenbCcTBO
aM(OTEepHOCTH ATFOMUHUS U
€ro ruAPOKCHIA.
BzaumopeiictBre Mmenu u
Kese3a ¢ KUCIOPOJIOM;
B3anMMOJICHCTBIE MEIU U
JKeJesa ¢ KUCJIOTaMH (cepHas,
cossiHas). [lonydenue
ruapokcuioB meau (1) u
xpoMma (III), oxcuma menu.
BsauMmonelicTBie OKCUI0OB U
TUIAPOKCHIOB METAJIJIOB C
Kuciotamu. Jloka3aTeabCTBO
aM(OTepHOCTH COeTMHEHNI
xpoma (L1I).

METaJUIMYECKOU
KPUCTAJUIMYECKOU peHIETKE.
NnnroctpupoBars
pUMEpaMu CIIOCOOBI
MOJIy4YEHUS] METAJIJIOB.
XapakTepus3oBaTh
XUMHUYECKHE CBOMCTBA
metaiioB |A—IIA rpynn u
AIFOMHUHMUS, COCTaBJIATD
COOTBETCTBYIOILIHE
YpaBHEHUS PEaKILIMil.
OO0BACHATH 0COOEHHOCTHU
CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB b-
TPy NEPUOJAUYECKON

cucremsl JI. 1. Menpeneena.

CocTaBiiTh ypaBHEHUS
peaKkuuid,
XapaKTEPHU3YIOTUX
CBOMCTBA MeJIY, IIMHKA,
THUTaHa, XpoMa, JKeJe3a.
IIpencka3biBaTh CBOMCTBA
cILIaBa, 3Has €ro COCTaB.
OOBACHATD, KaK
W3MEHSIOTCSI CBOMCTBA
OKCHJOB U THAPOKCHUIOB
METAJJIOB MO MEepUOJIaM U
A-rpynnam nepuoudeckomn
Ta0muiel. OOBICHATE, KaK
H3MEHSIIOTCSI CBOMCTBA
OKCHJIOB U THAPOKCHUIOB
XAMHYECKOT0 dJIEMEHTA C
MMOBBIIICHUEM CTCIICHH
OKHCJICHHS €TI0 aToMa.
3anuceIBaTh B
MOJIEKYJIIPHOM ¥ HOHHOM
BU/JIC YPABHEHUS
XUMHYECKUX PEaKIuH,
XapaKTEPU3YIOLINUX
KHCJIOTHO-OCHOBHEIE
CBOMCTBA OKCHIOB B
TUJIPOKCHUIOB METAJUIOB, a
TaK)Xe SKCIEPUMEHTAIBHO
JIOKa3bIBaTh HATMYHE DTHX
cBoiicTB. Pacnio3naBaTh
KaTHOHBI COJIEH C
MMOMOIIBI0 KAa4ECTBEHHBIX
peakuun

2.1. Hemerananl (5 1)

Hewmerannsl. [Ipocteie BemecTBa

— HEMCTaJLJIbI.

27. O030p HEMETAIIJIOB.
CBoMCTBa U IPUMECHEHHUE

XapakTepu3oBaTh 001IHe
CBOMCTBA HEMETAJNIOB U

1,2,5,6,7,8
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VYrunepoa. Kpemuuii. A30T.

dochop. Kucnopon. Cepa. dtop.

Xgop. CepHast kuciaota. A30THas
KHCJIOTA.

Bopopoansie coennHenus
HEMETAJIJIOB

Ba)KHEUILIMX HEMETAJIIOB.
28. O0m1as xapaKTepUCTHKA
OKCHJIOB HEMETAJIIOB U
KHUCJIOPOJICOJEPKALIUX
KUCIOT. OKUCIUTENbHBIE
CBOMCTBA CEpHOM U a30THOM
KUCIOT. BogopoaHeie
COCIMHEHUS] HEMETAIIOB.
29. I'eneTnyeckas CBs3b
HEOPraHUYECKUX U
OpPraHUYeCKUX BEIIECTB.

30. IlIpakmuueckasa paboma
3 «Pemrenue
AKCTIEPUMEHTAIIbHBIX
o teme «Hemeramnsi».
31. KonTpoabHas pa6ora 2
no teme «Heoprannueckas
xuMusy. JlemoHcTpanum.
OO0pa3iel HEMETAIIOB.
Moienu KpUCTaNTMYECKUX
peméTok anmasa u rpadura.
[Tosmyyenne aMmmuaka u
XJIOPOBOJIOPO/Ia, PAaCTBOPEHHUE
WX B BOJIE, JOKA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWCTB
9TuX BemecTB. Cxuranue
YISl ¥ CEPBI B KUCIIOPOJIE,
OTpe/ieNIeHue XUMHUYECKUX
CBOMCTB MPOAYKTOB CrOPaHUS.
BsanMonelicTBie ¢ MeIbIO
KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOTHI, KOHIEHTPUPOBAHHOMN
U pa30aBIeHHON a30THOM
KHCJIOTHI

3aga4

Pa3bACHITH UX HA OCHOBE
IIPECTABIICHUN O CTPOCHUHU
atoma. HaspiBaTh 0Onactu
IIPUMEHEHHUs] BAXKHEUIIIUX
HEMETAaJUIOB.
Xapaktepu3oBaTh CBOMCTBA
BBICIITUX OKCHJIOB
HEMETAJIJIOB U
KHCIIOPOJICOACPIKALTUX
KHCJIOT, COCTaBJISITh
ypaBHEHUS
COOTBETCTBYIOIINX PEAKIIHN
1 OOBSACHSTH UX B CBETE
IpeJICTaBIeHUH 00
OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peaKIusIx u
ANEKTPOJIUTUYECKON
nucconmanui. CocTaBIIsITh
YpaBHEHUS PEAKIIUH,
XapaKTEPHU3YIOITUX
OKHCITUTEILHBIC CBOMCTBA
CEpHOM U a30THOM KUCJIIOT.
XapakTepru3oBaTh
MU3MEHEHUE CBOMCTB
JETYy4UX BOJOPOJIHBIX
COEOUHEHNN HEMETAJIOB
0 TIepuoay U A- rpymnmnam
MEPUOINYECKON CUCTEMBI.
Jloka3pIBaTh B3aMMOCBSI3b
HEOPraHU4YeCKUX U
OPraHWYeCKUX COECTUHEHUI.
CocraBiiATh ypaBHEHUS
XUMHUYECKUX PEAKLUH,
OTPAKAIOIINX B3aUMOCBS3b
HEOPraHU4YeCKUX U
OpraHUYEeCKUX BEUIECTB,
O0O0BSACHATH UX HA OCHOBE
TEOPHUU IEKTPOIUTHIECKOIN
JUCCOLMALUU U
npecTaBiIeHud 00
OKUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
npoueccax. IIpaktuyecku
pacno3HaBaTh BEIIECTBA C
MOMOIIIbI0 KAYE€CTBEHHBIX
peakuMii Ha aHUOHBI

3. Xumus v xKu3Hb (3 4)

XUMHUYECKasi IPOMBILIECHHOCTD.
XUMHUYECKask TEXHOJIOTHSL.
UYépnas metajuryprus. JloMeHHas

32. XuMug B
MPOMBIIIIIEHHOCTH. [IpuHIUTIBI
XMMHYECKOTO TPOU3BOJICTBA.

OOBSACHATD HayYHbBIE
HPUHIUIBI TPOU3BOCTBA HA
IpUMepe IPOU3BOACTBA

1,2,5,6,7,8
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neys. Ariiomeparusi.
Kucnopoausiin
be3zorxoaHoe MpoOU3BOICTBO.
DKOJOTUYECKM MOHUTOPUHT.
IIpenenbHO 1OMyCTUMBIE
KOHLIEHTpaLUu

KOHBEpTEP.

XHUMHUKO-TEXHOJIOTNYECKUE
MIPUHLHUIIBI TPOMBIILIEHHOTO
IIOJIy4EHHUSI METaJJIOB.
[Ipon3BoaCTBO UyryHa u
CTaJIU.

33. Xumus B ObITY.
Xumuyeckas
IIPOMBILIJIEHHOCTh U
OKpY’Karollias cpea.

34. HToroBblil ypok 1o Kypcy
xumun 11 kiacca.
Jemoncrpanun. O0pasisl
CpencTB OBITOBOM XUMHH,
WHCTPYKIIUHU TI0 UX

CEpPHOM KUCIOTBHI.
[TepeuncasiTb MPUHLIUIIBI
XMUMHYECKOTO
IIPOU3BO/JICTBA,
UCIIOJIb3YEMbIE IIPU
[IOJIyYEHUH YyTyHa.
CocTaBisiTh ypaBHEHUS
XUMHYECKUX PEAKIIUH,
IPOTEKAIOLIUX [TPU
MOJIyYEHUU YyT'yHa U CTaJH.
Cobunoiate mpaBuiia
Oe3omacHOM paboOThl €O
cpencTBamMu OBITOBOM
XUMUH.

IIPUMEHEHHUIO. OOBACHATD NIPUUMHBI
XMUMHYECKOTO 3arpsi3HEHUs
BO3/yXa, BOJOEMOB U II0YB.
COI''TACOBAHO COI''TACOBAHO

[Iporokon 3aceganus
METOIUIECKOTO OOBETUHEHHUS
YUHTEJIEH €CTECTBEHHO-HAYYHOTO
Y MaTeMaTHYeCKOTO IHKIa
MBOY COIII Ne 25
oT 27 aBrycta 2022 roga Ne 1
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