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1 OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCITATIIAHBI
OYA.08XUMMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOMH MPOrpaMMbl

Huctmmumaa OYJ[.08 Xumus BXomuT B 00IIe€00pa30BaTENbHBIA Y4eOHBIH ITUKI
[IIICC3 kak oOmias yuyeOHas AUCHUIUIMHA (IO BBIOOPY M3 00s3aTENBHBIX IPEIMETHBIX
obuacreii).

PaGowass mnporpamma y4eOHOW JMCHMIUIMHBI SIBJISICTCS YacThIO  MPOTPaMMBbI
NOJArOTOBKU CHEIHUAIMCTOB cpenHero 3BeHa no crenuanbHoctd 09.02.01 KomnbrorepHble
CHCTEMBI U KOMIUICKCHI.

1.2 lleqb ¥ muIaHUPYeMble Pe3yJIbTAThl 0CBOECHHS THCUHILIHHBI:

Copepxanne yueOHoU aucummiuael OVYJ.08 Xumus oOyclioBieHO oOIen
HAI[EJICHHOCThIO 00pa30BaTeNpHOr0 Ipolecca Ha (OPMUPOBAHUE Y CTYJACHTOB KOMIIETEHIIHIA,
HeoOXomuMEIX I KadectBeHHOro ocBoeHus OII CIIO nHa 06a3e OCHOBHOro oOIIETo
o0pa3oBaHus ¢ OyuYeHUEM cpeaHero obuiero oopa3zoBanus. B mpoliecce u3ydeHus XuMuu y
00yJarOIIUXCsl Pa3BUBAIOTCS MTO3HABATEIPHBIC HHTEPECHI M HHTEIUICKTYAIBHBIE CIIOCOOHOCTH,
MOTPEOHOCTH B CaMOCTOSATEILHOM NPHOOPETCHHMS 3HAHWKW IO XUMHUHU B COOTBETCTBHH C
BO3HHUKAIOIUMH >KU3HEHHBIMH TPOOJIeMaMH, BOCIUTHIBAETCS OCEPEKHOE OTHOIICHUS K
pUpo/ie, TOHUMaHUE 3J0POBOr0 00pa3a KU3HU, HEOOXOJUMOCTH IPEAYNPEXKICHUS IBICHUH,
HAHOCSIIIUX BpeJ 30POBBI0 U OKpyxkaromei cpene. OHU OCBaMBAIOT MPHEMbI TPAMOTHOTO,
0€30MacHOr0 MCIMONIb30BAHUS XUMHUYECKUX BEIIECTB U MaTepUaloOB, MPUMEHSIEMBIX B OBITY,
CEJIBCKOM XO35IMCTBE U HA TPOU3BOICTBE.

Copepxannie yueObHor aucuuruinasl OYJ[.08 Xumus HampaBieHO Ha JOCTH)KEHUE
CIEAYIOLIUX LEIIEH:

-popMupoBaHue y OOYYarOIIMXCS YMEHHUS OIEHUBaTh 3HAYUMOCTh XHMHUYECKOTO
3HAHUS IS KaKIOTO YeJIOBEKa;

-opMupoBaHue y 00y4arONINXCs IEIOCTHOTO MPEACTABIECHUS O MUPE U POIH XUMHH
B CO3/IaHMH COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHUHBI MUPA; YMEHUST OOBSICHATH OOBEKTHI
U TPOLECCHl OKPYKAOLIEW ACHCTBUTEIBHOCTU: IPUPOJHOW, COLMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOHN CPEJIbl, — UCTIOB3YS JIJISl ITOTO XUMUYECKHUE 3HAHNUS,

-pazBuTHE y OOy4aroumxcs yMEHHH pasznudarth (akThl U OLIEHKH, CPaBHHUBATH
OIICHOYHBIE BBIBOJIbI, BHJIETh WX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBS3b KPUTEPHEB C
OTIpeZIeIEHHON CHCTeMON IeHHOCTeH, (QOopMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MTO3UIINIO;

-npuoOpeTeHne 00yJaroIUMUCA OMBbITa Pa3HOOOPA3HON AESITENbHOCTH, TMO3HAHUS U
CaMOTIO3HAHUS; KJIFOYEBBIX HABBIKOB, UMEIOIIUX YHUBEpPCATbHOE 3HAYEHUE IS Pa3IMYHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB PEIICHUS MPOOJeM, MPUHATUS PELISHUH, TOUCKa, aHaTu3a U
00paboTkn  WHpOpMaNUM, KOMMYHHKAaTHBHBIX  HAaBBIKOB, HABBIKOB  HM3MEpEHUH,
COTPYIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEIECTBAMH B IIOBCETHEBHOM KU3HU).

OcBoenne cojaepxanust ydeOHou mucnuminael OYJ[.08  Xwuwmwms, oOecrneunBaer
JOCTH>KEHHE CTYACHTaMU CJIEIYIOLIUX PE3YJIbTATOB:

JAUYHOCIMHBIX.

— YyBCTBO TOPJOCTH MU YBAXEHUS K HUCTOPUU U JIOCTUKEHUSM OTEUECTBEHHOU
XUMUYECKOW HAyKH; XMMHYECKH TPAMOTHOE TIOBEJCHUE B MPO(ECCUOHATBHON EATeTbHOCTH
U B OBITY IIpH OOpAIIeHNH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTepUaIaMH U MPOLIeCCaMH;

— TOTOBHOCTh K TMPOJODKCHHUIO OOpa3oBaHUs W TIOBBIIICHUS KBaTU(UKAIIMH B
n30paHHO# MpodeccuoHABHON NeSTENBHOCTH U 00bEKTUBHOE OCO3HAHHUE POTH XUMHUYECKUX
KOMITETEHITUI B ATOM;
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— YMEHHME UCIOJb30BaTh JIOCTH)KEHUS COBPEMEHHOW XMMHMUYECKONM HayKu U
XUMHUYECKHX TEXHOJOTHM MAJIsi MOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO Pa3BUTHS B
BBIOpaHHOM MPOGECCHOHATILHON IEATEIIEHOCTH;

MemanpeomemHuix:

— HCIIOJIb30BAaHME PA3IMYHBIX BHJIOB IIO3HABATEJIbHON AEATEIBHOCTH M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepanuii (IOCTaHOBKHU 3a7ayd, GOpMyIupOBaHUs THIIOTE3, aHAIU3a U
CUHTE3a, CPaBHEHUS, OOOOLIEHMS, CUCTEMATU3alMH, BBIABICHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€i, MOKCKa aHAJIOTOB, (POPMYIHPOBAHUS BHIBOAOB) ISl PEIICHHUs MOCTAaBICHHON 3a/1a4H,
IIPUMEHEHUEOCHOBHBIX METOJOB IO3HAHUS (HAOIIOJEHMS, HAy4YHOTO SKCIEPUMEHTA) s
W3YYEHHUS PA3UYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOIMMOCTh CTAJIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— HCHOJB30BAHME  PA3JIMYHBIX HCTOYHUKOB JUISI  TMOJYYEHUS XHUMHUYECKOU
uHpOpMaLIUK, yMEHHE OLEHUTh €€ JOCTOBEPHOCTH JJISl TOCTHXKEHUS XOPOIINX PE3yJIbTaTOB B
npodeccuoHabHOU cdepe;

npeomMemHuvix:

— c(OpPMUPOBAHHOCTh MPEJCTABICHUI O MECT€ XMMHHU B COBPEMEHHOW HAy4YHOMN
KapTHHE MHUpa; TOHUMaHHE POJIM XUMHH B (pOpMUpOBaHMH KPYyrozopa u (yHKIHOHAIHHON
rPAMOTHOCTH YeJIOBEKA JJIs1 PEIICHUS IPAKTUYECKUX 3a]1ay;

— BJIQZICHHE OCHOBOIIOJIATAIOUIMMHI XUMUYECKUMU TOHSITUSIMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMUUECKOW TEPMUHOJIIOTUEN U CUMBOJIMKO;

— BJIaJICHUE OCHOBHBIMM METOJaMH HayYHOTO MO3HAHMSI, UCIOJIb3YEMbIMU B XUMUHU:
HAOMIO/ICHUEM, OINHCAaHUEM, HW3MEpPEHHEeM, DSKCIEpUMEHTOM; yMeHue 00pabaTbIBaTh,
OOBSACHATD PE3yJIbTAThl IPOBEIECHHBIX ONBITOB U JI€JaTh BbIBOJbI; TOTOBHOCTh M CIIOCOOHOCTD
MPUMEHATHh METObI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/a4;

— c(opMHpPOBAaHHOCT, YMEHHMsI J1aBaTh KOJMYECTBEHHBIE OLEHKH U IPOU3BOJAUTH
pacueTsl o XUMUYECKUM (opMyIaM B YpaBHEHUSIM;

— BJaJICHUE MpaBUJIaAMH TEXHUKU O€30MacHOCTU IMPHU HCIOIb30BAHUM XUMHUYECKHUX
BELIECTB;

— Cc(pOpPMHUPOBAHHOCTH COOCTBEHHOM TIO3WIIMUA 10 OTHOIICHUIO K XHUMHYECKOU
UHpOpMaLNH, TT0JTy4aeMOH U3 pa3HbIX HCTOYHHUKOB.

B pe3ynbpTaTe ocBOCHHS TUCIUIUIMHBI 00YJArOIIUICS JOTKEH:

yMeTh:

— JlaBaThb ONPEJEIIEHWE U ONEpUpPOBaTh CIECAYIOIIMMU XUMHYECKMMH TMOHSATUSMU:
BEUIECTBO, XUMHUYECKHH DJIEMEHT, aTOM, MOJEKYyJa, OTHOCUTEIIbHBIE aTOMHas W
MOJIEKYJIsIpHas Macchl, WOH, aJIOTPOMHS, U30TOIIbI, XUMHYECKast CBSI3b,
IEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJSpHas Macca,
MOJIIpHBIA 00BEM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISPHOTO U HEMOJEKYJISPHOTO
CTPOEHMS, PAaCTBOPBI, 3JIEKTPOJIUT M HEDIEKTPOIUT, DJIEKTPOJIUTHYECKAS JUCCOLUAINS,
OKHUCJIUTEh U BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAaHOBJIEHHE, TEIIIOBOM 3 (EeKT peakuuu,
CKOPOCTh XMMHYECKOW pEaKIMM, KaTalu3, XMMHUECKOE PaBHOBECHE, YIJIEPOJIHBIM CKEIET,
(byHKIIMOHAIbHAs TPYIIa, U30MEpUSsl, TOMOJIOTHUS;

— (opMynIHpOBaTh 3aKOHbI COXPAHEHMS MACChl BELIECTB M IOCTOSHCTBA COCTaBa
BEIIIECTB;

— OOBACHATH (PU3MUYECKUI CMBICT CUMBOJIMKH MEPUOJMUECKON TaOIUIBl XMMUYECKUX
anemenToB JI. WM. MenneneeBa (HOMEpOB 3J€MEHTa, NEpUOAA, TPYMIbI) M YCTaHOBKa
IIPUYNHHO-CJIEICTBEHHOMN CBSI3U MEXy CTPOCHHEM aTOMA U 3aKOHOMEPHOCTSIMHU MU3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMHU BEUIECTB B IEPUOJIaX U IPYyMIax;



— JaBaTb  XapaKTEPUCTUKY  BAKHEWIIMX  TUIOB  XMMHMYECKUX  CBSI3€M W
OTHOCHUTEJIBHOCTU 3TON TUHOJOTMU. OOBACHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOECHMSI KPUCTAININYECKUX PELIETOK;

— HUCHOJb30BaTh B Y4eOHOH M MNpo(ecCHOHANBHOM MEATENIbHOCTH XUMHUYECKUX
TCPMHUHOB U CUMBOJIMKH,

— OOBACHATH CYLIHOCTh XMMHUYECKHUX HporeccoB. KiaccuduuupoBaTh XuMuueckue
PCaKuU 1O pa3jIMYHbIM HNPU3HAKAM: YHUCIY U COCTAaBy MPOAYKTOB UM PCArcHTOB, TCIIJIOBOMY
s¢¢exTy, HanpaBieHUIo, Qa3e, HAIMYUIO KaTaau3aTopa, U3MEHEHUIO CTENEHEH OKUCIIEHMS
AIIEMEHTOB, OOpa3ymIIUX BEUIECTBA. Y CTAaHABIMBATH NMPHU3HAKM OOILEro M pa3jiuyHOrO B
TUIOJIOTMU PEAKLUH JUIsl HEOPraHUYECKOM U OpraHMYeCcKOl XUMUHU;

— COCTaBJIATh YPaBHEHHUS PEAKUUi C IOMOIIBI0 METOJa 3JEKTPOHHOTO OanaHca.
OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM pPEaKLUU U TOJ0XKEHUS XUMHUYECKOIo
pPaBHOBECHSI OT Pa3JINYHBIX (PAaKTOPOB;

— BBIMOJIHATD XMMHUYECKUH OSKCHEPUMEHT [0 PACHO3HABaHUIO  BaXKHEHUIIMX
HCOPTaHNYCCKUX u OpTraHU4YCCKUX BCIICCTB, MMOJIYYCHHIO KOHKPCETHBIX BCIICCTB,
OTHOCSIIMXCS K U3y4EHHBIM KJIacCaM COEAMHEHUI];

— BBINIOJIHIATh XUMHYCCKHUH OKCIICPUMCHT B IIOJHOM COOTBCTCTBUU C IIpaBUJIaMU
6e3onacHocty. Habmronate, GukcHpoBaTh U J1aBaTh OMMCAHUE PE3YJIbTATOB MPOBEICHHOI'O
IKCIEPUMEHTA;

— MPOBOJUTH PacyeThl 10 XUMUUECKUM (OpMYJIaM U YpaBHEHHSIM PEaAKIIMA;

— OOBSCHATh XMMHUYECKHE SBJICHHUS, NPOHMCXOJAIIME B TpUpoAe, OBITY M Ha
IPOM3BOJICTBE;

— OIpCACIIATL BO3MOXHOCTH IPOTCKAHUA XUMHYCCKUX HpeBpaHIGHI/Iﬁ B PAa3JIMYHBIX
YCIIOBHSX;

— T'OTOBUTBH PaCTBOPHBI 3aﬂaHHOﬁ KOHILICHTPAIUX B 6I>ITy M Ha ITPOU3BOACTBE;

— CaMOCTOSITENIbHO HAXOJUTh XUMHUYECKYI0 HMH()OPMAIMI0 C HCHOJIb30BAHUEM
Pa3IUYHBIX MCTOYHHUKOB (HAyYHO-TIONMYJSPHBIX H3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHeTa);

— HCIOJIb30BAThb KOMIIBKOTCPHBLIC TEXHOJOTHM  JJIA O6pa6OTKI/I n Inepeaadyun
XUMHUYECKON MH(OPMAIUK U €€ MPEICTABICHHS B PA3INYHbIX (popMax;

— JlaBaThb OLEHKY JOCTOBEPHOCTH XUMHUYECKONM HH(OpMalMM, NOCTyNaroled u3
pa3HbIX UCTOYHHUKOB.

3HATh:

— 3aKOHBI COXPaHEHMsI MAacChl BEIIECTB U MOCTOSIHCTBA cOcTaBa BeniecTs. [IpununHHO-
CICACTBCHHYIO CBA3HM MCXKAY COACPKAHUEM OTUX 3aKOHOB W HAIIMCAHUCM XHUMHUYCCKUX
dopMyn UM ypaBHEHMH. YCTaHOBKAa 5SBOJIOLMOHHON CYIIHOCTM MEHJENIEEBCKOM U
COBpPEMEHHOM (opMyIHpOBOK Nepuoanueckoro 3akoHa /. 1. Menneneesa;

— 3aBHCHUMOCTbH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOCHHUSI aTOMOB 00pa3yIOLINX X
XUMHUYCCKUX 3JICMCHTOB,

— OCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  DJEKTPOJIMTHYECKOHM  JAUCCOLMALMM U
XapaKTEPUCTHUKA B CBCTEC STOH TEOpHUn CBOWMCTB OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
COCJIMHEHU;

— OCHOBHBIC IMOJIOKCHUSA TCOPUHN XUMHNYCCKOT'O CTPOCHUA OPraHuYCCKHUX COG)II/IHCHI/Iﬁ
U XapaKTepUCTHKa B CBETE 3TOH TEOPUM CBOWCTB OCHOBHBIX KIJIACCOB OPraHMUYECKUX
COCIMHEHMH;

— Ha3BaHME€ H3YYCHHBIX BELIECTB IO TPUBHAJIBHOW WIM  MEXAYHapOIHOU
HOMEHKJIAType U OTPa’KEHUE COCTaBa 3TUX COCTUHEHHH ¢ TOMOIIbI0 XUMUYECKUX (PopMyIT;

— Kiaccu(uKaluus BEIIECTB M  MPOIECCOB C TOYKU 3pPEHHUS  OKHCICHHS-
BOCCTAHOBJICHHUS,

6



— COOJIo/IeHHE TPABHJ SKOJIOTHYECKH T'PAaMOTHOTO TOBEACHHS B OKpYXKaromen
cpene;

— OUEHKY BJIMSHUS XMMHYECKOTO 3arpsi3HCHHUS] OKPYXKAIOLIe Cpeibl Ha OpPraHu3M
YeJI0BeKa U IPYTUE )KUBBIC OPraHU3MBI;

— coOmoneHne mnpaBua 0e30macHOro oOpamieHus C TOPIOYMMHU M TOKCHYHBIMU
BEI[ECTBAMH, JIADOPATOPHBIM 00OPYIOBaHHEM.

VY4yebHas qucUUIUIMHA co3aaeT ycnoBus st popmupoBanus OK:

OK'1. IloHuMaTh CYIIHOCTh U COLMAIBHYIO 3HAUMMOCTh CBOEH OyayIeit npodeccun,
MPOSIBIISITh K HEM YCTOWYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTh, BBIOMPATh TUIIOBBIE METOBI U
crocoObl BBINOJIHEHUs MPO(QECCHOHANBHBIX 3a/1ad, OLEHMBATh UX 3(P(PEKTUBHOCTE U
KayecTBO.

OK 3. IIpuHumaTth pemieHus B CTaHJIAPTHBIX U HECTaHJAPTHBIX CUTYALMSIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiaTh MOWCK M HCIOJNb30BaHHE WHMOpMAaLUU, HEOOXOAMMOW st
3Q(PEKTUBHOTO  BBIMOJHEHHUS  NMPO(ECCHOHAIBHBIX  33da4, MNPO(EecCHOHAIBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonp3oBath  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTMH B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

OK 6. Pabortatp B KOJUIGKTHBE M KOMaHAE, d(PPEKTHBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bbpatb Ha ce0s1 OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMaH bl (IO JYMHEHHBIX),
pe3yibTaT BHIIIOJHEHUS 3aJaHUH.

OK 8. CaMoCTOSTETHbHO ONpEAEsaTh 3aadd MPO(EeCCHOHATBFHOTO M JIMYHOCTHOTO
pasBUTHs, 3aHMMAaThCs CamMOOOpa30BaHMEM, OCO3HAHHO IUIAHUPOBATh  IOBBILICHHE
KBaJIM(DUKALIHH.

OK 9. OpueHntupoBaTbcs B  YCIOBHUSX  4YaCTOM  CMEHbl  TEXHOJOTHH B
npohecCuOHATIbHON NeSTENbHOCTH.

1.3 KostnyecTBO 4acoB Ha 0CBOeHHMe IPOrPaMMbl y4eOHOMH JUCHUIINHBI:
MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuaromierocs 78 4acoB, B TOM YHUCIIE:
00s13aTeTLHON ayTUTOPHOU Y4eOHOM HAarpy3Ku o0ydJaromierocs /8 4acos;
TEOpPETUYECKHX 3aHATHI 58 yaca;

nmpakTHYecKux 3aHsaTuii 20 yacos.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOH padoThl

IMPAKTUYCCKNEC 3aHATHA

Bun yae6HO# paboThI O6beMm B
qacax
O0beM yueOHON AUCIUILITIHBI 78
B TOM YHCIIE:
TEOPETUIECKOE O0yUeHUE 58
20

ITpomexxyrounast arrecranus B popme auddepeHnrpoBaHHOro 3a4era




2.2 TemaTnuyeckuii I1aH U coaepxkanue yyeOHou qucuuminabl OY .08 Xumus

HaunmeHoBaHue Oo0bem
Coaep:xanue yueOHOro MaTepraJia u (YOPMbI OPraHU3ANH 1eATeJILHOCTH 00yYaI0IIHXCH
pa3aesioB U TeM 4acos
1 2 3
Pazgen 1. O6masi 1 Heoprannyeckasi XMMHUsl 34
Tema 1.1 Copep:xanue yueOHOI0 MaTepHaJia
OcHOBHBIE TOHATHS U 1 BBenenne. Hayunsie MeTObI TO3HAHUS BEIIECTB U XMMUYECKHUX SIBJICHHUU. POib 3KCIIEpUMEHTa U TEOPUU B XUMHUH.
3aKOHBI XMMHH MozenupoBaHne XMMHUYECKHX IPOIECCOB. 3HaUeHHe XUMHU NpHu ocBoeHun npodeccuit CIIO u cnenumanabHOCTEH
CIIO Texuuveckoro npouiis npohecCHOHATBHOT0 00pa30BaHMSI.
2 OcHoBHBIe MOHATHA XuMHH. BemectBo. Atom. Monekyna. Xumuueckuil snemeHt. Amnorponus. Ilpocteie u 2
CIIOKHBbIe BellecTBa. KauecTBEHHBIH W KOJMYECTBEHHBIH COCTAaB BEIIECTB. XHMHUYECKHE 3HAKU M (OPMYIIBL.
OTHOCHTeNbHBIC aTOMHasI U MOJIeKyJsipHast Macchl. KonnyecTBo BemecTna.
3 OcHoBHBIe 3aKOHBI XMMHH. CTexuoMeTpus. 3aKOH COXpPAHEHHS MAacChl BEIIECTB. 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJIpo U CIEICTBUS U3 HETO.
4 IIpakTnueckoe 3anaTue Nel Pemenue 3anad no teme « OCHOBHBIE IOHSATHUS U 3aKOHBI XUMHID) 2
Coaep:xanue yueOHOro MaTepuasa
Tema 1.2 =
Tepuoxaueckuil 3aKon 1 Hepnonnqecmiu 3akon JI. U. MenaeneeBa. Otkpoitue [I. U. MenneneessiM Ilepuoanueckoro 3akoHa.
u Tlepronnueckasn Iepuomuueckuii 3akon B Gpopmynuposke JI. . Menneneera. [lepuonndeckas TaGJ}HHa XMMHUYECKUX JIEMEHTOB —
CHCTEMA XHMHUECKIX rpaduyeckoe 0ToOpakeHHE MEPHOANYECKOro 3akoHa. CTpPyKTypa MEpHOANYECKOW TaONUIBl: MEepHoIbl (Majible H
snementos JI. H. Gonpline), rpynnsl (rIaBHas U no6omia;1).
MeHeneesa 1 2 CTvpoelme atoma u Ilepnoanueckuii 3axkon [I. U. MenaeseeBa. AToM — CJI0OXHas 9acTuma. apo (IpOTOHBI U
cTpoenme aToma HEUTPOHBI) U 3JEKTPOHHAs 00omouka. M3otomel. CTpoeHHE AJIEKTPOHHBIX 000J0YEK aTOMOB JJIEMEHTOB MAalbIX 2
nepuooB. OCOOGEHHOCTH CTPOCHHUS SNIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB OONBIINX MEPHOJOB (MEPEXOTHBIX
aneMeHTOB). [loHsATHE 00 OpOHTaNmsaX. s-, p- U d-opOuTamu. DJIEKTPOHHBIE KOH(QUTYpPAIIMH AaTOMOB XHMHYECKUX
anemeHToB. CoBpemeHHass (opmynmpoBka Ilepmommdeckoro 3akoHa. 3HaveHue [lepromnveckoro 3akoHa U
Ilepuonuueckoir cucremMbl xumuueckux saemeHToB J[. M. MenneneeBa [uisi pa3BUTUSL HayKM U TOHUMAaHUS
XUMUYECKON KapTHUHBI MUPA.
3 Ipakruyeckoe 3anaTue Ne 2. MozaenupoBanue nmocrpoerns [lepnoauaeckoi TAOIHIBI XUMAYECKUX SJIEMEHTOB 2
Tema 1.3 Conep:xanue yueOHOro MaTepuajia
Crpoenne BemecTa 1 Honnas xumuyeckas cBsi3b. KaTnoHsl, ux o06pazoBaHue U3 aTOMOB B pe3ysbTaTe Mpollecca OKUCICHHS. AHUOHBI,
ux o0pa3oBaHUE U3 aTOMOB B PE3yJIbTaTe MPOIECCa BOCCTAHOBJICHHS. MIOHHAS CBSI3b KaK CBSI3b MEXIy KaTHOHAMHU U
AQHMOHAMH 32 CYET JIEKTPOCTaTHUECKOTO MpHUTsKeHns. Kitaccudukanns HOHOB: IO COCTaBy, 3HAKY 3apsAa, HATHIHIO 2
runpatHoi o0omouku. MloHHBIE KpHcTaTHYecKue pemeTki. CBOWCTBA BEMIECTB ¢ HOHHBIM THUIIOM KPHCTAJUTHYECKOH
PEIIEeTKH.
2 KoBajienTHasi xuMuYeckasi cBsi3b. MexaHn3M 00pa3oBaHUS KOBAICHTHOW CBA3M (OOMEHHBIM W JOHOPHO-

aKHGHTOpHLIﬁ). 3J'IeKTp00TpI/IIIaTCJ'ILHOCTL. KosanenTurie MoJIsIpHAasA U HEIOJISIpHAsl CBA3U. KpaTHOCTL KOBaJICHTHOI




CBsA3H. MOﬂeKyﬂHpHLIe 1 aTOMHBIC KPUCTAJVINYCCKUE PCIICTKU. CBOICTBA BEIIECTB C MOJICKYJIAPpHBIMU U aTOMHBIMU
KPUCTAJNIMIECKUMHU PEIIETKAMMU.

3 Mertajaaundeckas cBsA3b.Mertannuueckas KpUCTaJUIMUECKas pelIeTKa M MeETauIM4ecKas XHWMHUYecKas CBS3b.
dusnyeckre CBONCTBA METAIOB.

4 ArperatrHble COCTOSIHMS BellleCTB M BOJAOPOAHAsSl CBSI3b. TBepJoe, KHUIKOE U Ta3000pa3HOE COCTOSIHMS BEILIECTB.
Ilepexon BemecTBa U3 OAHOTO arperaTHOro COCTOSHUA B ipyroe. BonopoHas CBs3b.

5 Yucrble BemecrBa U cmecu. [lonarue o cmecu BemiecTB. ['oMoreHHble U reteporeHHble cmecu. CocTaB cMmeceil:
00BEMHAsT M MACCOBAs JTOJIU KOMITOHEHTOB CMECH, MacCOBast JI0JIsl IPUMECEH.

6 JMucnepcHbie cucrembl. [loHsatne o mgucnepcHoit cucteme. JlucmepcHas ¢aza W JAUCHCPCHOHHAS —cpena.

Knaccudukarnus nucnepcHbix cucteM. [IoHATHE 0 KOJUTOMTHBIX CHCTEMAaX.

Tema 1.4 Conep:xanue yue0OHOro MaTepuaja
Bona. PacTBopbl.
D IeKTPOHTHIECKAS 1 Boxa. PacrBopel. PacrBopenme. Boaa kak pactBoputens. PacTBOpuMOCTh BEIIECTB. Haceimennsre,
AMCCOMMAIHS HCHACBIICHHBIC, TEPCCHINICHHBIC PACTBOPHI. 3aBUCUMOCTD PaCcTBOPHUMOCTHU T'a30B, dKUAKOCTCU U TBEPAbIX BCUICCTB OT
pa3nUIHEIX (aKTOpoB. MaccoBasi 10JIs paCTBOPCHHOTO BEIIECTBA.
2 DJIEKTPOJUTHYECKAS JHCCOMUANUA. DICKTPOIUTHI W HEDJICKTPOUTHL DICKTPOIUTHUYCCKAS JIHCCOLUAIIHS.
MexaHU3MBl 3JCKTPOIUTHICCKON IUCCOIMAIMK IS BEUICCTB C Pa3NUYHBIMH THIAMH XUMHYECKOW CBSI3M.
T'unpaTtupoBaHHBIe W HETHAPATHPOBAHHBIE HOHBI. CTEIeHb JCKTPOIUTHICCKON auccoruanui. CUIbHBIE U claldbie
31eKTpouThl. OCHOBHEIE TOJIOXKCHUS TEOPUH IIIEKTPOIUTHISCKON Auccoruanui. KucioTel, OCHOBaHUS M COJH Kak
SJIEKTPOJIHTHL.
3 Ipakruyeckoe 3ansaTue Ne 3Pemenne 3amaq mo teme «PacTBopbn»
Tema 1.5 Coaep:xanue yueOHOro MaTepuaja
Kaaccupuxanus 1 Kuciaorel m ux cBoiicTBa. KUCIOTBI Kak O3JEKTPOIUTHI, WX KIaCCU(UKAIMS IO PA3IUYHBIM ITIPU3HAKAM.
HEOPraHUYeCcKHX XUMHUUECKUE CBOWCTBA KUCIOT B CBETE TCOPHHU ANIEKTPOIUTHICCKOH nuccormanui. OcoOeHHOCTH B3aUMOICHCTBUS
COCJUHEHMI U UX KOHIIEHTPHUPOBAHHOH CEPHOI 1 a30THON KUCIIOT ¢ MeTanaaMu. OCHOBHBIE CITOCOOBI MOTyYSHHS KUCIIOT.
CBOIiCTBa
2 OcHoBanust U UX cBoiictBa. OCHOBaHMSI KaK DJIEKTPOJMTHI, MX KiacCH(UKAIMS 10 Pa3IMuHbIM MPU3HAKAM.
XUMHUYECKUE CBOWMCTBA OCHOBAaHUM B CBETE TEOPUM AJIEKTPOJUTUUECKOW auccouuanuu. PasnosxkeHue
HEpacTBOPUMBIX B BOZIe OCHOBaHHUN. OCHOBHBIE CIIOCOOBI TIOTYYEHHUSI OCHOBAHUIA.
3 Coau u ux cBoiictBa. Conu kak 31meKTponuThl. CONMM cpeHue, KUCIble U OCHOBHBIE. XMMUYECKHE CBOWCTBA COJICH
B CBETE TEOPHUH AIIEKTPOIUTHUYECKOH aucconuanuy. CriocoOs! mosryueHust coniei. I 'naponus coneit.
4 Oxcuabl u ux cpoiicrBa. CoseoOpasyronue W HecosneoOpasyronue okcuiabl. OCHOBHBIE, amM(pOTepHBIE U
KHACJIOTHBIE OKCHIBI. 3aBHCHUMOCTh XapaKTepa OKCHAAa OT CTENEHH OKHCICHHS O0Opa3ylomero ero MeTaia.
Xumuueckue cBoicTBa okcuioB. [lonyueHne okcu10B.
5 IMpakTuyeckoe 3ansitue Ne 4 CBoiicTBa KHCIIOT, COJIEH M OCHOBAHUI
Tema 1.6 Conep:xanue yueOHOro MaTepuaja
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XuMHu4YecKue peaknuun

Knaccupukamuss xumuveckux peaknumil. Peakumum coeauHeHHWs, pasiioKeHHs,3aMelIeHHs, oOMeHa.
Karanutnueckne peaknuu. OOpaTuMble W HEOOpaTUMBIC PEAKIUH. [ OMOTEHHBIE W TETEPOTEHHBIC pEaKIHH.
DOK30TepMUYECKAE ¥ HSHAOTCPMHUYECKHE peaknuu. TermoBoit 3¢ddekr xmmudecknx peaxnuil. TepMoXuMIYEcKue
YpaBHEHHS.

2 OKHCIHMTE/ILHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb okuciaeHus. OKHCINTENTh W BOCCTAaHOBIICHHE.
Boccranosurens u okucieHune. MeTon 3IEKTPOHHOro OalaHca Ul COCTABICHHUS YPAaBHEHUH OKHCIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH.
3 CkopocTh XuMHYecKHX peaknmii. IloHsTHE 0 CKOPOCTM XHUMHYECKHX pEakmuil. 3aBUCHMOCTb CKOPOCTH
XMUMHYECKHX pPEAaKIUH OT pa3nuuHbIX (DaKTOPOB: MPHUPOIABI PEArHpYIOMUX BEUIECTB, HX KOHICHTpAIWH,
TEeMIepaTypbl, HOBEPXHOCTH CONPUKOCHOBEHNUS 1 HCIOJIb30BAHUS KaTaJIU3aTOPOB.
4 Oo0paTuMoOCTh XMMHUYeCKHX peaknuii. OOpaTHMbIe U HEOOpaTUMBIE peakui. XUMHUECKOe PaBHOBECHE M CIIOCOOBI
€ro CMEIICHHS.
5 IIpakTuyeckoe 3ansaTHe Ne S/3yuenne GakTopoB, BIMSIOMNX HA CKOPOCTh XUMUYECKOH peaKkluu 2
Tema 1.7 Conep:xkanue yueOHOro MaTepuaja
Mertaiabl 1 1 Metauibl. OCOOCHHOCTH CTPOCHHUsI aTOMOB M KpHucTauioB. dusnueckue cBoiicTBa MmerayuioB. Kiaccudukarms
HeMeTalIbl METAJUIOB TI0 Pa3JIMYHBIM NpH3HAKaM. XUMHUYECKHE CBONCTBA METAJJIOB. DJIEKTPOXHUMMYECKHH PsiA HaNpsKeHUN
MeTauioB. O0IHMe CrIOCOOBI MOTYICHUS METAIIOB. 2
2 Hemertamubl. OcoOeHHOCTH CTPOCHUsI aTOMOB. HemeTaiuibl — npocThie BellecTBa. 3aBUCHMOCTh CBOMCTB IaJIOr€HOB
OT MUX MOJOXEHUS B MepHoanyeckoi cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTENIBHBIE CBOICTBA HEMETAJUIOB B
3aBHCHUMOCTH OT UX MOJIOKEHUS B PATY IEKTPOOTPUIIATEIHHOCTH.
3 IIpakTnyeckoe 3anaTHe Ne 6 Perienne sKCriepUMEHTANbHBIX 3a/1a4 )
Pasznen 2 Oprannyeckasi XMMHs 44
Tema 2.1 Copep:xanue yueOHOr0 MaTepHaJia
OcHOBHbIE NOHATHS 1 IIpeamer opranuyeckoid xumuu. IIpupomHble, HCKYCCTBEHHBIE H CHHTETHUECKHE OPTraHWYECKHE BEIIECTBA.
OpPraHMYecKoi XMMHUH H CpaBHEHHE OPraHUYECKHUX BEIIECTB C HEOPTAHUYECKUMHU.
TeOpHUsl CTPOCHHA BaneHTHOCTh. XMMHUYECKOE CTPOCHHUE KaK MOPSAAOK COSAMHEHHS aTOMOB B MOJICKYJIBI TIO BaJIEHTHOCTH.
OpraHm4YecKux
coeMHeHH il 2 Teopusi cTpoeHusi opranudeckux coequHenuii A. M. ByriaepoBa. OcHOBHbIE MTOJIOKEHHSI TEOPUU XUMHUECKOTO
crpoenusi. izomepust u m3omepbl. XuMH4ecKre (JOpMYJIbl 1 MOJIEIH MOJIEKYJI B OPTaHWYEeCKOW XUMHUHU. 4
3 Knacenpuxanus opranmdeckux BemecTB. Kiaccupukanusi BeImIECTB 10 CTPOCHHUIO YIIIEPOJHOTO CKeJeTa M
HaIM4A0 (YHKIIMOHATBHEIX Tpyi. ['omonoru u romonorus. Hawana Homenknatypst [UPAC.
4 Kanacenpuxanus peakuuii B opranndeckoid xumun. Peakiy npucoeuaenns (THIPUPOBaHUS, TaJIOTeHUPOBaHNUS,
THJpOTaJIOTeHUPOBAHM, THAparanuu). Peaknum ormemneHns (JeruaApUpoOBaHUs, JETHAPOTaIOreHNPOBAaHUS,
Jerunpatanun). Peakunu 3amemenns. Peaknnm nzoMepuzaiyy.
Tema 2.2 Copep:xxanue y4eOHOr0 MaTepHaJia 2
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Yriesoaopoas! u X
NPUPOAHBIEC HCTOYHHKH

Auaxanbl. Homenkxiatypa IUPAC. AnkaHbl: TOMOJOTHUYECKHI psAJ, HM30MepHUs M HOMEHKJIATypa ajlKaHOB.
XUMHAYECKHE CBOWCTBA alKaHOB (MeTaHa, »JTaHA): TOPEHHE, 3aMCELICHHE, pa3IoKeHHe, JeTUAPUPOBAHHE.
[TpuMmeHeHnE anKaHOB HA OCHOBE CBOWCTB.

AJIKeHbI. DTHJICH, €T0 TOIyYeHHUE (IeruapupoBaHIeM 3TaHa, JACMOINMEpH3aHeii MOIMATIWIeHa). | oMonornaeckuit
psin, W30MepHsa, HOMEHKIATypa alKeHOB. XHUMHYECKHE CBOMCTBA JTWIECHA: TOPEHHE, KAaYEeCTBEHHBIE PEAKINHU
(obecuBeunBanne OPOMHOI BOIBI M pacTBOpa IEpMaHTaHATa Kalusl), THApaTanus, monuMmepusanus. [IpuMeHerne
STHJIEHA HA OCHOBE CBOMCTB.

Juennl n kayuyku. [ToHATHE O IMEHAX KakK YIIEBOAOPOJAX C ABYMs JBOWHBIMH CBsI3sIMH. CONpSOKEHHBIC IUCHBIL.
Xumuueckue cBoicTBa OyranreHa-1,3 u nzompeHa: odecuBeynBaHre OPOMHON BOIBI M TOJIMMEPHU3ALNSA B KAYIyKH.
Harypanphblii U cuHTETHYECKUE KaydyKu. Pesuna.

AaxuHbl. AneTwieH. XHMHUYECKHE CBOWMCTBAa aleTHICHA: TOpeHHe, oOOecIBeUYMBaHUE OPOMHOM  BOJBI,
IPUCOEAVHEHUN XJIOpoBOJOpoAa M ruzapartanus. lIpuMmeHeHue aneruineHa Ha OCHOBE CBOMCTB. Mexkiaccoas
U30Mepusl C alKaJUCHaAMH.

ApomaTtuyecKkHe yriaeBoaopoabl. beH3zon. Xumuueckue CBOHCTBa OeH30J1a: TOPEHHE, PEAKIMH 3aMEIICHUS
(ranorenupoBaHue, HUTpoBaHue). IIpiMeHeHne 6eH30J1a Ha OCHOBE CBOMCTB.

Ipupoanbie HCTOYHUKH YIIE€BOAOPOAOB. [IpUpOaHbIi ra3: cocTaB, IPUMEHEHHE B KQYECTBE TOILIHBA.
Hedrts.CocraB u nepepadbotka HedTu. [leperonka nedru. Hedprenpomaykrer.

IIpakTuyeckoe 3ansaTHe Ne 7 O3HakOMJIEHHE C KOJUIEKIMEH 0Opa3noB He()TH M MPOIYKTOB €€ IepepadOTKH.
O3HaKOMJICHHE C KOJUICKIMEH KayqyKOB W 00pa3aMy U3AEINH U3 PEe3UHBI.

ITpakTuueckoe 3ansaTue Ne 8 IIpupoHpIe HCTOYHUKH YTIEBOJIOPOIOB.

Tema 2.3
Kucnopoacoaepxamue
opraHuvecKmne
coeIMHEeHHS

Coaep:xanue yueOHOro MaTepuaja

Cnuptsl. [lomyuenne staHosa OpOXKEHHMEM TUIIOKO3BI M THIpaTallMed sTwWieHa. ['MapoKCWibHAs Tpymma Kak
¢ynkiuonanpHas. [loHATHE O TIpeNenbHBIX OJHOATOMHBIX CHHMPTaX. XHMHYECKHE CBOWCTBA 3ITAaHOJA:
B3aUMO/ICHCTBHE C HATpHeM, 00pa30BaHHME MPOCTBHIX U CIIOKHBIX 3(QHUPOB, OKUCICHHWE B anbaerun. [IpumeHeHue
9TaHOJIA HA OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCIEACTBUS Al OpraHU3Ma 4eI0BeKa U IPEIyIPekKACHUE.
I'muuepuH Kak TNpencTaBUTENh MHOTOATOMHBIX CHUpPTOB. KauecTBeHHas peaxiyst Ha MHOTOATOMHBIE CIIHPTHI.
IIpuMeHeHue rimnepyuHa.

®enoubl. Ou3nyeckue W XUMHUYECKHE CBOWCTBa (eHona. B3ammHoe BimsiHME aroMOB B Mojekyle ¢eHona:
B3aMMO/ICHCTBHE C THIPOKCHIOM HaTpHUs M a30THOM KuciaoTo. Ilpumenenue peHosa Ha OCHOBE CBOWCTB.

Aabaernabl. [Tonstue 00 anbaeruaax. AjblIeruaHas rpymnia Kak GpyHKiroHaibHas. @opMaibIeru 1 ero cBoicTaa:
OKHUCJICHHE B COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMU cnupT. IloslyueHue anbaerujos
OKHCJICHHEM COOTBETCTBYIOMHMX cITUpTOB. IIprMeHeHne Gpopmanpiernia Ha OCHOBE €ero CBOMCTB.

KapoOonoBbie kuciaorbl. Ilonatne o kapOoHOBBIX Kuciorax. KapOokcwipHas Tpynma Kak (QyHKIMOHAIBHAS.
T'oMonormaeckuii psii TpEeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomydeHne KapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbJIerna0B. XHMHYECKHE CBOMCTBA YKCYCHOW KHCJIOTBI: OOIIMEe CBOMCTBA C MHHEpPAIbHBIMU
KUCJIOTaMU W peakuus sTepudukannu. [IpuMeHeHNe yKCYCHOW KHMCIIOTHI HAa OCHOBE CBOMCTB. Bricuine »xupHbIe
KHCJIOTHI Ha IpUMeEpe NaJbMUTUHOBOM U CTEapHHOBOM.
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Caoxusbie 3¢upbI 1 KUpbI. [loydenue cioxHbIX 3¢UpoB peakuuen srepupukannu. CroxHbie 3QUPHI B IPUPOIE,
ux 3HaueHue. [IpuMeHeHne CIOKHBIX A(UPOB HA OCHOBE CBOWCTB.

JKuper xak crnoxxasle 3¢upsl. Kiaccuduranus xupoB. XMMHUYECKIE CBOHCTBA JKAPOB: THAPOJIH3 U THAPHPOBAHUE
JKUAKUX KUPoB. [[prMeHeHne )XUpoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTrieBonbl, UX KiaccupuKauus: MoHOcaxapuusl (TJIIOKo3a, (pyKTo3a), aucaxapuiabl (caxaposa) u
nonucaxapuasl (KpaxMall W Lelunoio3a). [1oKko3a — BEIIecTBO C JBOWCTBEHHOH (YHKIMEH — allbJeruA0CIUpT.
XUMHAYECKHE CBOWCTBA TIIFOKO3BI: OKHCIEHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOHT, CIIUPTOBOE
6poxenue. [IpuMeHeHHE TIIIOKO3BI HA OCHOBE CBOMCTB. 3HaUEHHE YTJIEBOJOB B )KUBOM MPUPOJE U )KU3HHU YEIOBEKA.
[ToHsATHE O peakuusIX MOJUKOHACHCAIINN ¥ THAPOIN3a Ha IPIMEPE B3aUMOIPEBPAIICHUH: TIIFOK03a <> MOINCaxapH.

HpaKTuqecxoe 3anaTue Ne 9: XuMuuecKkue CBOMCTBA KHCJIOPOACOACPIKAIIUX OPraHNICCKUX COCIUHCHUM.

Tema 2.4
A3oTcoaepikanue
opraHuvecKmue
coeIMHEeHHUSI.
Hoaumepsl

Conep:xanue yueOHOro MaTepuasa

1

Amunbl. [Tonstne 00 amuHax. Anudaruueckue aMUHBI, UX KiIacCU(pHUKALUSA W HOMEHKIATypa. AHWIMH Kak
opranudeckoe ocHoBaHue. [lonyueHne aHuIMHA U3 HUTpoOeH307a. [IpuMeHeHNe aHMINHA HA OCHOBE CBOMCTB.

AMHHOKHCJI0TBI. AMIHOKHUCIIOTHI KaK aM(I)OTepHLIe ,Z[I/I(i)yHKL[I/IOHaJ'IBHLIG OpPraHn4YeCKuC COCANHCHUS. XuMHuIecKue
CBOICTBa aMHUHOKHCJIOT: BSaHMOHeﬁCTBHe C mejlo4amMu, KUCJI0TaMU U APYT € Apyrom (peaKuI/m HOJ'IPIKOH,Z[@HC&L[I/II/I).
HGHTI/I,HHaﬂ CBA3b U IIOJIUIICIITUBI. HpI/IMeHeHI/Ie aMHHOKHCJIOT Ha OCHOBE CBOMCTB.

Beakn. [lepBuuHas, BTOpHYHAs, TPETUYHAs CTPYKTYpbl OCNKOB. XHMHYECKHE CBOMCTBA OCJKOB: TOPEHHUE,
JeHATypalys, THAPONH3, LBETHbIE peakuud. buomormdyeckue QyHkmum OenkoB. Belnkw M monucaxapuibl Kak
OGuomnoauMepsI.

Inactmacenl. [lonmydeHne TOMUMEPOB pPEAKIMEH MOJMMEPU3AIUU M IMOJUKOHJEHCAIMH. T epMOIIacCTUYHBIE U
TepMOpeaKTHBHbIE ITacTMacchl. [IpeacraBuTeny miactmace.

BoJiokHa, ux kiaaccupuranus. [Tonydenne BonokoH. OTeNbHBIE MPEICTABUTENN XUMUYECKUX BOJIOKOH.

[pakTuyeckoe 3amsitue Ne 10 PemeHue 5SKCeprMEHTANBHBIX 3a7ad Ha WACHTHU(QHUKAIMIO OPTaHUYECKUX
COEIMHEHU.

IpomesxxyTounas arrecrauus B gopme nudPpepeHUUPOBAHHOIO 3a4eTa

Bcero

78
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3.YCJIOBHUSA PEAJIU3AIIMA ITPOT'PAMMBI YUEBHOM JUCIIUILINHBI

B nensx peanusanuu KOMIETEHTHOCTHOIO IOAXOJA IPU H3YYEHUHU AMCLUILIMHBI
OV/1.018 Xumusi UCTONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI TIPOBEIEHUS 3aHATHA
(enoBbIe WTPBI, AUCKYCCHS, METOJA IMPOEKTOB, padoTa B MajbIX TPYIIax, MyIbTHMEIUA-
Mpe3eHTAIH, TBOPUYECKUE 3aaHHs).

[IpumeneHne Ha y4eOHOM 3aHSATUU WHTEPAKTUBHBIX (GOpM pabOTBl CTUMYIHPYET
MO3HABATEJIbHYI0  MOTHBAIMIO  OOy4yaloUIMXCs, TIOMOraeT TMOAJAepPKaTh MOTHUBALIUIO
oOyyaromuxcsi K TOJIYYEHHIO 3HAHWH, HAJaKWBAaHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIICHUH, TIOMOTAET YCTAHOBJICHHUIO J0OpoKenaTelibHOM armocdepsl. MHununpoBanue u
MOZJIEP’KKA HCCIIE0BATEIbCKOM JESATEIbHOCTH OOy4aronuXCs B paMKaxX pealu3alud MU
WHAUBUAYAJIbHBIX M TPYIIOBBIX HCCIEIOBAaTEIbCKUX MPOEKTOB JIAET BO3MOXKHOCTD
IPUOOPECTH HABBIK CAaMOCTOSITEJIbHOTO pEIICHHs MpOOJIEMbl, HAaBBIK TI'€HEPUPOBAHUS U
odopmileHHs1 COOCTBEHHBIX U/ICH, HABBIK YBAXXUTEIHHOTO OTHOILIECHUS K UY>KUM HUJIESIM, HABBIK
MyOJIMYHOTO BBICTYIUICHHS TIEPEN ayIUTOPUCH, apryMEHTHPOBAHHS M OTCTAaWMBAHHS CBOCH
TOYKHU 3PEHUSI.

Jlisi TO3UTHBHOTO BOCHPUATHS  OOydaromMMHCS TpeOOBaHWN  MperojaBarels,
NPUBIICUCHUS WX BHHMAaHUA K OOCY)KJaeMOW Ha 3aHATUU HHQPOpPMAIMM, aKTUBH3AIUH UX
[IO3HABATEJIbHOW JEATEIIbHOCTH Ha Y4EeOHBIX 3aHATHUAX MEXIy IpenojaBareieM Hu
00y4aronMMICs YCTaHABIUBAIOTCS JOBEPUTEIbHBIE OTHOLICHUSI.

Ha y4yeOHOM 3aHsiTHH cOOMIOAAIOTCS OOIICTIPHHSATHIE HOPMBI TTOBEICHUS, MpaBHIIA
oOIIeHHs] CO CTaplIMMH (MIpEernofaBareieM) U CBEPCTHUKAMH (0OyYaIOUIMMHUCS), TPUHIIUITBI
y4eOHOW JUCIUILIMHBI U CAMOOPTraHU3aLINH.

3.1 TpeGoBaHus K MUHUMAJIBLHOMY MAaTEPUAILHO-TEXHUYECKOMY 00€ecIedeHHI0

Peanuzanmu mporpaMmbl y4eOHOH AMCIMIUIMHBI OOecriedeHa y4eOHbIM KaOWHETOM
O0611e00pa3zoBaTENbHBIX JUCIMILINH, OCHAIIEHHBIM CIEAYIOLUUM 000py10BaHUEM:

[Tepeuenp y4eOHO - HArJISAIHBIX TTOCOOUH:

Paznmatounblii Marepuain, KOMIUIEKT TAOJHIl: MEpUOIUYEcKas TaOIUIa XUMHUYECKHX
SIIEMEHTOB, Ta0JWIAa PACTBOPHMOCTH, MOJIENM MOJIEKYJ] IO OpPraHMYeCKOH XHMHH,
MPE3EHTAIMH TI0 OCHOBHBIM KJIACCAM HEOPTaHMYECKOW W OPTaHUIECKON XIMMHUU.

[1K, mynsTUMeauitHOE 000pyI0BaHUE:

aBTOMaTH3HUPOBaHHOE pabouee Mecto mpenoaaBatens (mporeccop IntelCorei73,3Ghz,
16 GbRAM, 120GbSSD, 2 TbHDD, LED 24”, LCD 17”) ¢ noctynom k ceti HTepHET.

[Mpuntep HPLaserjetPro 400

[Tpoexrop (PanasonicPT-LB60ONTE)

Dkpan (ProkolorDiffusion-ScreenD2),

Axkyctuueckas cuctrema Genius SP-HF2000X

JIunieH3sMOHHOE MporpaMMHOe oOecredeHue oOmero u  MpoQecCHOHANIbHOIO
Ha3HA4YeHUs, B TOM 4YHUCIe BKiIoyaromee B cebs cruexyromee [10: MicrosoftWindows
(moroBop Ne6714-20 ot 31.08.2020 mo 31.08.2021), MicrosoftOfficeProfessionalPlus
(moroBop Ne6714-20 ot 31.08.2020 mo0 31.08.2021)

3.2.npopmannoHHOe o0ecnieyeHNe peain3auuu NPOrpaMMbl
Jlnst peanmuzaruu mporpaMmbl Y4eOHOW MUCHMIUIMHBI OMOMMOTEYHBIM (POHI HMMeeT
neyaTHbIe U (MITH) HHPOPMALIMOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE€ HCTOYHMKH:

1. Andunorenora, M. B. Xumus : y4yeOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonansHoro oopazosanusi / . B. Audpunorenosa, A. B. babkos, B. A. [TonkoB. —
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2-¢ w3n., uchnp. w jgon. — MockBa : M3marensctBo IOpaiit, 2021. — 291 c. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 37EKTPOHHBIH //
Oo6pazoBarenpHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/471677 (nata
obpamenus: 05.06.2021).

2. Xumus : y4eOHHMK A cpenHero mnpodeccuoHanbHoro obpaszoBanus / 0. A.
JleGenes, I'. H. ®anee, A. M. I'ony6es, B. H. IllanoBan ; mox oOmielt penakmueit I'. H.
daneeBa. — 2-¢ u3., mepepad. u gorn. — Mocksa : U3natensctBo FOpaiit, 2021. — 431 c.
— (Ilpodeccuonanibroe  obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr
anekTpoHHbt  //  OOpasoBarenpHas  twiarpopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/470929 (nara obpamenus: 05.06.2021).

3.2.2 JlonoJTHUTeJIbHbIe HCTOYHUKH

1. Xwumus : METOJAMYECKUE yKa3aHUs IO BBITOJHEHUIO JTaOOPATOPHO-TIPAKTHUECKUX
pa6ot o mucuumuinae OY /[B.01 Xumus i1 00y4aromuxcs Mo BCeM CIeIUATbHOCTSIM OYHOM
dopmer obyuernust / TUY ; cocr. JI. C. l'abnpaduxonra. - Tromens : TUY, 2017. - 32 c. -
[Xumus]. - bubnuorp.: c. 31. - Teker : snexkTpoHHBIN // DnextponHas O6ubmmoreka TUY
http://webirbis.tsogu.ru/.

2. Xwumwus. 3agauyHuK : ydyeOHOe mocoOHe s cpeaHero mpodeccnoHalbHOTO
oOpasoBanus / FO. A. Jlebenes [u ap.] ; mox obmiel penakumeit I'. H. ®daneeBa. — Mockaa :
UznatensctBo FOpaiit, 2021. — 236 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-
5-9916-7786-8. — Texkcr : anekrponHbli / OOpazoBarenbHas miargopma KOpait [caiit]. —
URL: https://urait.ru/bcode/470947 (nara oOpamenus: 05.06.2021).

3. Xumus : y4eOHHMK I CpPeaHero mpodeccuoHanbHoro odpaszoBanus / 0. A.
Jle6enes, I'. H. ®anee, A. M. I'ony6es, B. H. IllanoBan ; mox oOmelt penakiueit I'. H.
daneeBa. — 2-¢ w3., mepepad. u gorm. — Mocksa : U3natensctBo FOpaiit, 2021. — 431 c.
— (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr
anekTpoHHsld  //  OOpazoBarenvHas  1uiatrgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/470929 (nara obpamenus: 05.06.2021).

4. https://elibrary.ru/title_about.asp?id=9241 - sxypHan «XuMHUs B IIKOJIE»

5. https://elementy.ru/nauchno-populyarnaya_biblioteka/zhurnaly/khimiya i_zhizn -
KypHaT «XUMHUS U )KU3HBY»

6. http://chemistry-chemists.com/ - sxypran « X UMHKHHIXAMHSI

3.2.3 UndopmanuoHHbIe pecypcehl:
1. www. pvg. mk. ru (onmumnuaza «I[Tokopu BopoObeBbI TOPEI»).
2. www. hemi. wallst. ru (O6pa3oBatesbHbII CalT ISl HIKOJLHUKOB «XUMUS»).
www. chem. msu. ru (QyekTpoHHast OMOIHOTEKA [0 XUMHH).
www. enauki. ru (MHTepHeT-u3JaHue A yunuteneil «EcTecTBeHHbIE HAayKn»).
www. lseptember. ru (MeToauueckas razera «llepBoe ceHTIOPsI»).
. www. xumuk. ru (caiiT o Xumun).

7. www. hemi. nsu. ru (A. B. Manyiinos, B. . PoguonoB. OCHOBBI XUMHH.
HuTepHeT-y4eOHHK).

8. www. chemistry. ssu. samara. ru (I'. . [depsiOuna, I'. B. Kanrapus.
WHTepaKkTUBHBIA MyIbTUMEHa y4eOHUK. OpraHrndecKas XuMus).

o oA w
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

PesyabTaTnl 00yueHus Kpurepun ounenku Metoasl
(3HAHMSI, yMeHMS) OLlEeHKH
YMeHnus:
— JlaBaTh onpeneneHue u — JlaeT onpeneneHue u onepupyer
OIIEpUPOBATh CIEAYIOIIUMU CIIEYIOIIUMH XUMUYECKUMHU DKcnepTHOE
XUMUYECKMMHU OHATUSIMHU: HNOHATUSMU: BELIECTBO, XUMUYECKHH | OLIEHUBaHHE
BELIECTBO, XUMUUYECKUI 3JIEMEHT, | AJIEMEHT, aTOM, MOJIEKYJIa, BBITIOJTHEHHBIX
aToM, MOJIEKYJIa, OTHOCUTEJbHbBIE | OTHOCHUTEJIbHBIE aTOMHAsI U MPAKTUYECKUX
aTOMHAasl U MOJIEKYJIIpHAs Macchl, | MOJIEKYJISIpHAsi MaccChl, HOH, 3aJlaHui u
WOH, aJUIOTPOMNHUS, U30TOIIbI, JIOTPONHUSL, U30TOMBI, XUMUYECKasl | JJaDOPaTOPHBIX
XUMHYECKas CBA3b, CBSI3b, 3JIEKTPOOTPULIATENLHOCTD, pabor.
3JIEKTPOOTPHLIATEIILHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIICHHUS,
BaJICHTHOCTb, CTEIIEHb MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
OKHCJICHMSI, MOJIb, MOJISIpHAs 00BbeM ra3000pa3HbIX BELIECTB,
Macca, MOJISIpHBIM 00beM BELIECTBA MOJIEKYJISIPHOTO U
ra3o00pa3HbIX BELIECTB, HEMOJIEKYJISIPHOTO CTPOEHUH,
BELIECTBA MOJIEKYJIIPHOTO U pPacTBOPBL, JIEKTPOJIUT U
HEMOJIEKYJISIPHOI'O CTPOEHUS, HEBJICKTPOJIUT, FIEKTPOIUTUYECKAS
PacTBOPBL, AJIEKTPOJIUT U JUCCOLIMALUS, OKUCIIUTEND U
HERJIEKTPOJIUT, BOCCTaHOBHUTEIIb, OKUCIICHUE U
AJIEKTPOIUTHIECKAS BOCCTaHOBJICHHE, TETUIOBOH Y PeKT
JMCCOLMALUs, OKUCIUTENb U pEaKIMU, CKOPOCTh XUMHUECKON
BOCCTaHOBUTEINb, OKUCIEHHUE U peaxkuy, KaTaju3, XMMHUYECKOe
BOCCTAHOBJIEHHE, TEIIOBON paBHOBECHE, YIIIEPOIHBII CKEIIET,
a¢deKT peakuu, CKOpoCTh (GyHKIIMOHAIbHAS TPYIIA,
XUMHYECKOHN peaKlMH, KaTalus, M30MEPHUsL, TOMOJIOTHSI
XUMHYECKOEe paBHOBECHE,
YTJIEPOJIHBII CKEJIET,
(GyHKIIMOHAIbHAS TPYIIA,
M30MEpHsl, TOMOJIOTHS
— ®opMyIupoBaTh 3aKOHBI | — DopmynaupyeT 3aKOHBI | DKCIIEPTHOE
COXPAaHEHHsS MacChl BEIIECTB U | COXPaHEHHUsS MacChl BEIIECTB U | OLICHMBaHHE
MIOCTOSIHCTBA COCTaBa BEILIECTB IIOCTOSTHCTBA COCTaBa BEIIECTB BBITIOJTHEHHOMN
nabopaTopHoOit
paloTHI.
— OObscHATH (pu3nueckuil cMbici | — OOBsCHSIET QU3NYECKUl CcMBbICH | DKCIEpTHOE
CUMBOJIUKH MEPUOANYECKON | CUMBOJIMKH MEPUOANYECKON | OLICHUBAHHE
Ta0JIULBI XUMUYECKUX DJIEMEHTOB | TaOJIUIIBI XUMUYECKHUX 3JIEMEHTOB Jl. | BBIMOJIHEHHBIX
JA. W. Menneneea (HomepoB | . MeneneeBa (HOMEpOB 3JIEMEHTA, | MPAKTUYECKUX
JJIEMEHTa, MepHoja, TPYMIbl) U | IepHoja, TPYNIbl) U YCTAaHOBKHU | 3a/JaHUU.
YCTaHOBKa IPUYNHHO- | IPUYUHHO-CIIEACTBEHHON CBS3U
CIIEICTBEHHOW  CBA3M  MEXAY | MeXAy  CTpOGHMEM  aroMa U
CTPOEHHEM aToMa U | 3aKOHOMEPHOCTIMH U3MEHEHUS
3aKOHOMEPHOCTSIMM ~ W3MEHEHU$ | CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX
CBOICTB AJIEMEHTOB U | MMH BEIIECTB B IEpUOJAX U

O6p330BaHHI)IX HMH BCUICCTB B

rpymnmiax.
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[IEpUOJAX U TpyIIax.

— JlaBaTh XapakTEepUCTUKY | — JlaeT XxapaKTepuCTUKY DKcnepTHoe

BOKHEHIINX TUIIOB XUMHUYECKHX | BAKHEHIIMX THUIIOB XMMHUUYECKUX OLICHUBAHUE

CBA3€H M OTHOCHUTEIBHOCTH 3TOH | CBSI3€M MU OTHOCHUTEIBHOCTH 3TOM BBIIIOJIHEHHBIX

THUIIOJIOTUH. OOmbsicHATh | TUNOAOTUUA. OOBICHAET IIPAKTHUYECKUX

3aBUCUMOCTbh CBOWMCTB BELIECTB OT | 3aBUCHUMOCTbH CBOMCTB BEILIECTB OT 3a/1aHUM.

ux cocTaBa M CTPOEHHS | UX COCTaBa U CTPOEHUS

KPUCTAJINYECKUX PELIETOK. KPUCTAJIIMYECKHUX PELIETOK.

— Hcnonp3oBath B yueOHOW u | — Mcmome3yer B y4eOHOW W | DKCIepTHOE

npodeccnoHanbHOM npodecCuOHANbHOM  1eATEIbHOCTH | OLICHUBAHHE

JEeSTEIbHOCTH XUMHUYECKUX | XMMUYECKUX TEPMHUHOB U | BBIMOJHEHHBIX

TEPMHUHOB U CUMBOJIMKHU. CUMBOJIUKH. MPAKTUYECKHUX
3aJIaHHMN.

— OOBACHATD cyuHocTh | — OObscHsET CYIIHOCTb | DKCIIEPTHOE

XUMHYECKHUX IIPOLIECCOB. | XUMUYECKUX IIPOLIECCOB. | OLIEHUBAaHUE

Knaccudpunuposares xumuueckue | Knaccubpunupyer XUMHUYECKHE | BBIMOJIHEHHBIX

peakuuu o Pa3IMYHBIM | pEAaKLIMU [0 Pa3IUYHbIM MPU3HAKAM: | IPAKTHUECKUX

MpU3HAKAM: YHCIYy M COCTaBY | UACIYy W COCTaBy MPOAYKTOB H | 33aJlaHUU u

IIPOJYKTOB u peareHToB, | peareHToB, TeIIoBOMYy 3(]deKTy, | 1adopaTopHBIX

TEIJIOBOMY a¢dexry, | HanpaBneHuto,  (aze,  Hamuuuio | paboT.

HaNpaBJICHUIO, (a3e, HAIMYMIO | KATAIU3aTOpa, U3MEHEHHUIO CTEIICHEH

KaTajm3aTopa, M3MEHEHUIO | OKUCIICHUS 3JIEMEHTOB, 00pa3yIoLuX

CTENEHEW OKHCIIEHUS 3JEMEHTOB, | BEUIECTBA. Y CTAHABIMBAET IPU3HAKU

00pa3yromux BEIIECTBA. | OOIIEro U Pa3IMYHOrO B TUIOJIOTUU

VYcraHaBiuBaTh IIPU3HAKYU | PEaKIUA 11  HEOpraHU4ecKOu |

o0Iero ¥ pa3gMyHOIO B | OPraHUYECKOH XMMHH.

TUIIOJIOTUH peaxkuui TUISt

HEOPraHUYECKOU U OpPraHUYeCKOu

XUMHUHU.

— CocraBnsiTh ypaBHeHus | — CocTraBiisieT ypaBHEHUS peakiuil ¢ | DKcrnepTHoe

peakuuii C TOMOLIbI0 METOJAA | IOMOIIBIO METOAA DJIEKTPOHHOIO | OLIEHUBAHUE

3JIEKTPOHHOTO Oamanca. | 6amanca. OOBSCHAET 3aBUCHUMOCTH | BBITTOJIHEHHBIX

OOBACHATD 3aBHCHUMOCTD | CKOPOCTH XUMHYECKOW PpEaKIMM U | MPaKTUYECKUX

CKOPOCTH XMMHUYECKON PEaKIUH U | MOJIOXKEHUS XUMHYECKOTO | 3aJlaHUM.

IOJIOKEHHUS XMMHUYECKOTO | paBHOBECHSI oT pa3IMYHBIX

paBHOBECHS OT  pa3iMyHbIX | (pakTOpOB.

(hakTOpOB.

— BrimonHaTh XAMHUYECKUW | — BpImonHser XUMUYECKUM | DKCIEpTHOE

SKCIIEPUMEHT [0 PacCMO3HABAHUIO | SKCIIEPUMEHT IO PACIO3HABAHUIO | OLIEHUBAHUE

BOKHEWILIMX HEOPTraHWYECKUX U | BAKHEMIIMX  HEOPraHWYECKUX U | BBIIOJHEHHBIX

OpPraHUYECKUX BEIIECTB, | OPraHUYECKUX BEIIECTB, MOIYYCHUIO | IPAKTHUECKUX

IIOJIyYEHUIO KOHKPETHBIX | KOHKPETHBIX BEIIECTB, OTHOCSIINXCS | 3aJaHHM.

BELIECTB, OTHOCSIIIUXCS K | K U3y4EHHBIM KJIacCaM COEAMHEHHMN.

U3Y4EHHBIM KJ1accam

COCIMHECHUM.

— BrpimosHATh XAMHUYECKUW | — BpImonHsaer DKCnepTHOE
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SKCIIEPUMEHT B MOJIHOM | XMMHYECKHUEIKCIIEPUMEHTHI B | OLICHUBaHUE

COOTBETCTBMM  C  NPaBUJIAMHU | IOJHOM COOTBETCTBUU C MPABUIIAMH | BHIOJIHEHHBIX

0€30I1aCHOCTH. HaGmronate, | 6€30aCHOCTH. Hab6monate, | mabopaTopHBIX

¢buKcupoBaTh M JaBaTh ONUcaHue | GUKCUPOBATH M JaBaTh OIHUCAHUE | PadOoT.

pe3yNbTaToB IIPOBEJICHHOTO | pE3yJIbTaTOB MIPOBEICHHOTO

JKCIIEPUMEHTA HKCIIEPUMEHTA

— IIpoBoauts pacuersl o | — IIpoBomur pacuersl 1o | DKcrepTHOE

XUMHYECKUM bopmyiam U | XUMHYECKUM bopmynam U | OLlCHUBaHUE

YPaBHEHUSIM PEAKIIMIA; YpaBHEHHUSAM peaKIuii; BBITTOJIHEHHBIX
MPAKTUYECKUX
3aJIaHUMN.

— OOBACHATH XUMUYECKUE — OOBsACHSAET XUMUYECKUE SIBICHUS, | DKCIEPTHOE

SIBIICHHSL, IPOUCXO/ISIINE B IPOUCXOAIINE B IPUPOJIE, OBITY U OLICHUBaHHE

pupoje, ObITY U Ha Ha MPOU3BOJICTBE. BBINOJIHEHHBIX

MIPOU3BO/ICTBE. n1a00paTOPHBIX
pabor.

— Omnpenendarsb BO3MOXKHOCTH | — Ompenenser BO3MOKHOCTH | DKCIIEPTHOE

MIPOTEKAHUS XUMHUYECKUX | IPOTEKAHUS XUMHYECKUX | OIICHHUBAHHE

NpeBpamieHii B Pa3IMYHBIX | IPEBpAICHUHA B Pa3NUYHBIX | BBIIOJIHEHHBIX

YCIIOBUSIX. YCIIOBHSIX. 1abopaTOPHBIX
pabor.

— T'oToBUTH pacTBOpHI 3a7aHHON | — ['OTOBUT  pacTBOpHI 3aJaHHON | DKCIEpPTHOE

KOHIICHTpalMd B OBITYy M Ha | KOHIGHTpaMM B OBITY W Ha | OLICHUBaHHE

IIPOU3BO/JICTBE. MIPOM3BOJICTBE. BBITIOJTHEHHBIX
1a00paTOPHBIX
pa0or.

— CaMoCTOsTeNTbHO HaxouTh | — CaMOCTOATENbHO HaxoauT | [IpencraBnenue

XUMHUYECKYI0 HMH(GOpMALUI0 € | XUMHYECKYIO uH(popMaLHIO C | coOOIIEeHNH.

UCMOJIb30BaHUEM Pa3JINYHBIX | UCTIOIBb30BaHUEM Pa3INYHbIX

HMCTOYHHUKOB (Hay4HO- | UICTOYHUKOB  (HAyYHO-TIOMYJISIPHBIX

MOMYJISIPHBIX U3JJaHUH, | U31aHUl,  KOMIIBIOTEpHBIX  0a3

KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, | JAHHBIX, pecypcoB MHTepHETA).

pecypcoB UnTepHeTa).

— Hcnonb3oBaTh KOMIbIOTEpHBIE | — VICMONB3yeT KOMIIBIOTEPHBIE [TpencraBnenue

TEXHOJIOTUH JIJ1s1 00pabOTKU U TEXHOJIOTHH JUIsl 00pabOTKH U COOO1IEHU.

nepeaayu XuMHIeCKOM nepeaayr XuMHIECKol HHPOpMauu

WHGOPMAIIMY U €€ TIPECTABICHUS | U €€ MPEICTABICHHS B Pa3INIHBIX

B pa3IMuHbIX (opMax bopmax

— JlaBatb olLIeHKY IOCTOBEpHOCTH | — JlaeT oleHKy 10CTOBEpHOCTH IIpencraBnenue

XUMUYECKON nH(pOpMaIuH, XUMUYECKOU nH(pOopMaIuu, COOOIIEHUT.

HOCTYTIaIOIJ_ICﬁ N3 pa3HbIX
HCTOYHHUKOB

HOCTYHaIOH_Ieﬁ N3 pa3HbIX
HCTOYHUKOB

3HaHug.

— 3aKkOHbl  COXPaHEHHUS  MaccChl
BEHIECTB M TIOCTOSHCTBA COCTaBa
BemiecTB. [IpuunHHO-CIECTBEHHOMN
CBSI3U MEXKIY COJCPKAHUEM H3THUX

— 3HaeT 3aKOHbl COXPAaHEHHUS MAaCChI
BEIIECTB W  IOCTOSHCTBA  COCTaBa
BEILIECTB. IIpuunHHO-CNIEICTBEHHOM
CBSI3U  MEXAY COACpXKAHUEM ITHUX

YcTHBINM ompoc.
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3aKOHOB W HaIlMCaAHHUEM XHMHWYCCKHX

3aKOHOB W HAIIMCAHUECM XHMHYCCKHX

dbopmyn u ypaBHeHHH. YcTaHOBKa | GOpMYJI H ypaBHCHHHA. YCTaHOBKA
SBOJIIOLMOHHOMN CYIIHOCTH | 3BOJIOIIMOHHOMN CYIIHOCTH
MEHJEJIEEBCKOM W COBPEMEHHOM | MEHIEJIEEBCKOU u COBPEMEHHOU
(hopMyITpPOBOK MIEPUOANIECKOTO | (hOPMYITHPOBOK MEePUOUYECKOTO
3akoHa J[. 1. Menneneena. 3akoHa [[. 1. Menneneena.
— 3aBUCHUMOCTH cBOMCTB | — OOBACHAET 3aBUCHMOCTb CBOMCTB | DKCIEPTHOE
XUMHUYECKUX BEIIECTB OT CTPOEHUS | XUMUYECKUX BELIECTB OT CTPOCHUSA | OLIEHUBAHUE
aTOMOB 06pa3yIOHII/IX uXx | aTOMOB O6pa3y}OHII/IX HUX XHUMHUUYCCKUX | BRIMTOJIHEHHBIX
XHMHUYECKHUX YJICMCHTOB. 3JICMCHTOB. 11aBOPATOPHBIX
pabor.
— OCHOBHBIC TOJIOKEHHUSI TEOPUH | — 3HAET OCHOBHBIC MOJIOKEHUS Teopun | TECTUPOBaHHUE.
SIEKTPOIUTUUECKON TUCCOIMALMU U | SIEKTPOIUTHUYECKON  TUCCOLMAIMM U
XapakTEpUCTHUKA B CBET€ JTOU | XapaKTEpHUCTHKA B CBETE 3TOH TEOpUU
TEOPUH CBOICTB OCHOBHBIX KJIAaCCOB | CBOMCTB OCHOBHBIX KJ1acCOB
HEOPraHUYECKUX COETMHEHUI. HEOPraHWYECKUX COETUHEHUM.
— OCHOBHBIE TOJIOKEHHUSI TEOPUH | — 3HAET OCHOBHBIC MOJIOKEHUS Teopun | TECTUPOBaHHUE.
XHMHUYECKOI'0 CTPOCHHUS | XUMUYECKOTO CTPOCHUSI OpPraHUYECKUX
OpPTaHUYECKUX COCIMHEHHI U | COCIMHCHUM U XapaKTePUCTUKA B CBETE
XapakTEpUCTHUKAa B  CBET€ OTOW | 3TOM  TEOPUHM  CBOWCTB  OCHOBHBIX
TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB | KJIACCOB OPTaHUYECKUX COCIMHEHUH.
OPraHUYECKUX COCTUHEHUMN.
— HasBanne wu3ydeHHBIX BemiecTB | — HasbiBaeT M3ydeHHBIE BElIECTBA IO | DKCIEPTHOE
1o TPUBUATBHOMN WY | TPMBUAJIBHOM MM MEXIYHAPOJHOHU | OLIECHUBAHUE
MEXIYHAPOJAHOM HOMEHKIAType U | HOMEHKIAType U OTPaKEHHE COCTABA | BRIMOJHECHHBIX
0Tpa>{<eHI/Iev CcOoCTaBa THX | 3THUX COeTMHCHHUH C MOMOIIBIO | [1paKTHYECKHX
COCIMHEHHI c MTOMOIIBIO | XUMHUYECKHUX (POPMYIIL. 3a1aHmi -
XUMHUYECKUX (POopMyII.
1a00paTOPHBIX
pabor.

— Knaccudukanus  Bemects U

— Kiaccudunupyer  BemiectBa U

VYcTHBIN Oompoc.

MpOLECCOB €  TOYKM  3PEHMS | IPOLECCHl C TOYKU 3PEHUs] OKUCIICHHS-
OKHCJIEHUS-BOCCTaHOBJIEHUS. BOCCTaHOBJICHUSL.

— Cobmonenune npasui | — Cobnromaer npasuina skojoruueckd | MHCTpyKTaxx 1o
9KOJIOTHYECKH rpaMOTHOTO | FPaMOTHOTO NoBeleHHus B okpyxatouerd | Th

MOBEJICHUS B OKPYXaIOIlIeH cpelie.

cpere.

— OneHKy BIHSHUS XHUMHUYECKOTO
3arpsI3HEHMs OKPY’KaIoIIel cpeapl Ha
OpraHM3M Y€JIOBEKa U JIpyrHe KUBbIE
OpTaHH3MBI.

— OueHUBACT BIMSHUE XUMHUYECKOTO
3arpsI3HEHUSI  OKPY)KAIOIIeH Ccpeasl Ha
OpraHu3M 4YeJOBEeKa W JpYrHe >KUBbIC
OpraHU3MBl.

IloaroroBka
coo0MIeHnit

— Cobmonenne TIpaBHII
0e3omacHoro oOparieHus c
TroproYuMu u TOKCUYHBIMHN
BEILIECTBAMM, na00opaTOPHBIM
00opyIOBaHUEM.

— Co0Omronenne mpaBwi 0€30MMaCHOTO
oOpalieHus ¢ TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMH, nabopaToOpHBIM
000pyIOBaHUEM.

HNHucTpykTax 1o
Tb
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