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1. IACIIOPT NPOT'PAMMBI YUEBHOM JJUCHUTIJIUHBI
OAI104. XUMUSA
1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI

[IporpaMmma  yueOHOW  JWCHMIUIAHBI  SIBISIETCS ~ YacThl0  OCHOBHOM
npodecCHOHANBbHOW ~ 00pa3oBaTeNbHOM  TPOTpaMMBl B COOTBETCTBUH  C
['ocynmapcTBeHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM CPETHETO OOIIero 00pa30BaHUS
(mpukaz MOH JIHP Ne 679 ot 30.07.2018 r.) mo crenuansHOCTH/TIpOdeccun :

15.01.05 Crapmuk(37eKTpOCBAPOUYHBIE M Ta30CBAPOYHBIC PAOOTHI).

1.2. MecTO TUCHUILINHBI B CTPYKTYpPe 0CHOBHOM npodeccuoHaIbHON 00pa30BaTeIbHOM
NpOrpaMMbl: JTUCITUTUIMHA BXOUT B 00MIEeNpoeCcCHOHATBHBIN UK.

1.3. Hean u 3a1a4u JTUCHUIJIMHBI — TPe0OOBAHUSA K Pe3yJIbTAaTAM OCBOCHHS
AUCIHUNJIMHBI:

N3yuyenue xumun Ha 0a30BOM YPOBHE HAMPABIICHO Ha TOCTUKEHUE

CIEAYIOIIMNX LETICH:
-0CBOCHUE 3HAHMI O XMMUYECKOW COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA, BAKHENIINX XUMUYECKUX MTOHATHSX, 3aKOHAX U TEOPUSIX;
-OBJIa/IeHHe YMEHUSIMHU [TPUMEHSATD MMOTYUYEHHbIE 3HAHUS ISl OObSICHEHUS
Pa3HOOOPA3HBIX XUMHYECKUX SBICHUA U CBOWCTB BEIIECTB, OIEHKH POJIM XUMUHU
B Pa3BUTUM COBPEMEHHBIX TEXHOJOTHM U MOJYyYEHUN HOBBIX MaTEPUAJIOB,;
-pa3BHUTHE [103HABATEIIbHBIX HUHTEPECOB U UHTEJUICKTYyAJIbHBIX CIIOCOOHOCTEN B
MPOLIECCE CAMOCTOATEIBLHOTO MPHUOOPETEHUSI XMMUYECKUX 3HAHUI C
UCIIOJIb30BAaHUEM PA3IMYHbIX HCTOYHUKOB MH(OpMAIIMU, B TOM YKCIIE
KOMITbIOTEPHBIX;
-BOCNIUTaHUE YOCIKICHHOCTH B TIO3UTUBHON POJIM XUMHH B KU3HU
COBPEMEHHOT0 00111eCTBa, HEOOXOAMMOCTH XUMUYECKU TPAMOTHOTO OTHOILLICHUS
K CBOEMY 3JI0POBBIO U OKPYXKAIOLLIEH CPeIE;

- IPUMEeHeHHe MOJTYYeHHbIX 3HAHUNH ¥ YMeHUH JI71s1 6€3011acCHOTO MCTIOJIb30BaHMS BEIIECTB
U MaTepuaioB B OBITY, CEIbCKOM XO3SMCTBE U HA MIPOU3BOJICTBE, PEIICHUS TPAKTUUECKUX
3a/1a4 B IOBCETHEBHOM JKU3HU, IPEIYIPEKICHUS SIBJICHUN, HAHOCSAIIUX BPE 3/I0POBBIO

YelI0OBeKa U OKpYKAroIen cpee.
O0meyuyeOHbIe YMEHUS, HABBIKH U CIIOCO0OBI 1€ATEJILHOCTH
[Iporpamma mpemycmatpuBaeT GOpPMHUPOBAHHE Yy OOYYAIOMIMXCS OOIICYYeOHBIX YMEHUU U

HABBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB JESATENBHOCTH M KIIOUEBBIX KOMMETeHUUW. B sTom
HalpaBJICHUU MPUOPUTETAMU JUId ydeOHOro mnpeamera «XuMHs» Ha 0a30BOM YpOBHE
ABJISIIOTCS:  YMEHUE  CaMOCTOSATEIBHO W MOTHUBHPOBAHHO  OPraHU30BBIBATH  CBOIO
[IO3HABATEJIbHYIO JEATEIBbHOCTH (OT IOCTAHOBKY €U 10 NIOJIyYEHHS U OLICHKHU PE3yJIbTaTa);
UCIIOJIb30BAaHUE AJIEMEHTOB IPUUYMHHO-CIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHAIBHOIO
aHaJlu3a; ONIPEIECICHUE CYLUIHOCTHBIX XapaKTEPUCTUK M3y4yaeMoOro OOBEKTa; yMEHHE



pa3BepHYTO OOOCHOBBIBAThH CYXKJICHHS, JaBaTh OMPEACIICHUS, MIPUBOJIUTH JIOKA3aTeIIbCTBA;
OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYXKAIOLIECH CPEAE, BBINOJIHEHUE B
MPAKTUYECKON NESITEIbHOCTH W B TIOBCEAHEBHOM J>KM3HH DSKOJOTUYECKUX TpPEeOOBAHUM;
WCIIOJIH30BAaHNE MYJIbTUMEIUMHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTUHN sl 00pabOTKH,
nepefaaud, cuctemMaruszanmuu  uH(oOpMmanuu, co3maHus 0a3  JaHHBIX, TPE3CHTAIUU
pe3yJIbTaTOB MO3HABATEIILHON U MPAKTUYECKON IS TEILHOCTH.

Pe3yibTaThl 00VUeHUs

PesynbTaThl u3ydeHus kypca «XuMHUsS» TpPUBEACHBI B paszjene «TpeboBaHUs K YPOBHIO
MOJATOTOBKHU BBIMMYCKHUKOB», KOTOPBIM MOJIHOCTHIO COOTBETCTBYET CTaHAApTy. TpeOoBaHMS
HAMNPAaBJICHbl HA PEAIN3ALMIO IESITEIbHOCTHOTO, MPAKTUKOOPUEHTHPOBAHHOTO U JIMYHOCTHO
OPUEHTUPOBAHHOTO  TMOAXOJOB; OCBOCHHE OOYYAIONMMHUCS  HWHTEIUICKTYadIbHOW U
MPAKTUYECKON JEATEIbHOCTH; OBJIAJICHUE 3HAHUSAMH W yYMEHHUSIMH, BOCTPEOOBAHHBIMHU B
MOBCEHEBHOM KW3HHU, TMO3BOJSIONIMMU OPHEHTUPOBATHCS B  OKPYXAKOUIEM MUPE,
3HAYMMBIMU JJIsI COXPAHEHHS OKPY>KAIOIIEH Cpeibl U COOCTBEHHOTO 3/I0POBBS.

1.4.1lpoduabHasi cocTapiasiiomas o0meodpa3oBaTeTbHON TUCIUNINHBI

[Mpeamer «Xumusi» HMeET NPOPHIBHYI HANpPaBICHHOCTh Il TOATOTOBKU JIaHHOM
npodeccuu.

1.5. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOCHHE IIPOrPaAMMBbI AUCHUILIHHBI:

MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs — 136 4acoB, B TOM 4HCIIE:
00s13aTeNbHON ayIUTOPHON yueOHO Harpy3ku oOydaromierocs— 1084acos,
CaMOCTOSITEITbHON pabOThI 00yUaromerocs 28 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCOUTLJIAHBI

2.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI Y4e0OHOI padoThl

Bup yuyeoHoii padoTsbl Oovem
yacoe
MaxkcumasnbHasi yueOHas HArpy3kKa (Bcero) 136
Oo6s13aTesibHAS ayINTOPHAS y4eOHas1 HArpy3Ka (Bcero) 108

B TOM YHUCIJIC:

IIPAKTUYECKHUE 3aHATHS 6




KonTtpoabHbie paboThl 6

Pewmenue 3ama4y u ynpaxHeHUN 6

CamocrosiTesibHasi padora o0y4aromerocs (Bcero) 28

Hmozcosas ammecmayus 6 ghopme ougppepenyuposarnnoco 3auvema

I. OCHOBHOE COAEPKAHHUE (108 HACOB)

Oprannueckast xumus (54 daca)

OCHOBHBIC ITOHATHS 1 3aKOHBI XUMHH (5 4acoB)

Crpoenue Beniecta (14 yacoB)

XuMuyeckue peakiuu (8 4acoB)

PacTtBopsI (6 4acoB)

OO0o001IeHne 3HaHUH 0 MeTaJIJIaX, HEMETaJlIax U uX coeaquHeHuax (21 yac)

N I R R

OPTAHUYECKAS XUMMUS (54 yaca)
Knaccudukanus u HOMEHKIIATypa OpraHUYeCKUX COCIMHEHUH. XUMHUUECKHE
CBOMCTBa OCHOBHBIX KJIACCOB OPraHUYECKUX COECTUHEHUN.

Teopust cTpoeHHsI OPraHUYECKUX coequHEHUI. ["'omoioru u n3omepel. CTpyKTypHas u
TCOMETPUYECKAst U30MEPHUS.

YrneBoaopoabl: AJIKaHbI, AJIKEHBI, AJIKAaAUCHBI, aJTKWHbI, APEHBI.
[IpuponHbIe HCTOYHUKH YTIEBOAOPOIOB: HE(PTh, KAMEHHBIN YTOJIb U IPUPOIHBII ras3.

Kncnopoz[cozlepn(amne COCAUMHCHUS: OAHO- © MHOI'OATOMHBIC CITUPTEI, (I)CHOJ'IBI,
AJIbACTHUABI U KCTOHBI, Kap6OHOBBIC KHCJIOTHI, CJIOXKHBIC B(I)I/Ipbl, JKHUPbI, YIIICBOABI.

A3oTcoaeprkalue COeIMHEHNS: AMUHBI,
aMUHOKHCIIOTHI, Oesku. [lomumepsr.

JeMmoHCcTpanumn
1. ITosryyenue 3TuneHa AeruapaTaueil 3TaHona.

2. [Ipomyckanue sTusieHa B OPOMHYIO WJIM HOJHYIO BOAY.

3. IIponyckanue 3THIIEHA B HEUTPAIbHBIN XOJOAHBIM paCTBOP IEPMAHTAHATA KaJIH.
. 'openue stunexa.

5. O0Opa31pl TOJIMMEPOB, KAY4yKOB U U3/EJINN U3 HUX.

6. [lonydyeHnue aneTuneHa u3 Kapouaa KajabLusl.

7. IlponyckaHue aneTuieHa B OpOMHYIO UM HOJHYIO BOJY.

8

9

I

. IIponyckanue aneTuieHa B OJKUCICHHBIN TOPSIYMN pacTBOpP NEpMaHraHaTa KaJusl.
. I'openue anerniiena.
10. 'openue Genzomna.



11. Pa3py1ieHue BO3AyUIHOTO 111apa, CMOYEHHOT'O OEH30JI0M.
12. OTCyTCTBHE NMPU3HAKOB PEAKLIUU MTPU CMEIIMBAHUU OCH30J1a C HEUTPaAIbHBIM

pPacTBOpPOM NEPMaHraHaTa Kajausl.

13. Komexkuu: mpoayKThl epepadoTKH KAMEHHOTO YIJisl U He(TH.
14. B3anMoielcTBrE 3TaHOMIA C HATPUEM.

15. PactBopuMOCTh (heHoJIa B XOIOAHON U Topsueit BoJe.

16. Peakmus cycnensuu (eHosa ¢ TUAPOKCUIOM HaTPUS.

17. Peaknust peHona ¢ OpoMHOIM BOAOH.

18. Peakniust penona ¢ pacrBopoM xjopuja xemnesa (I11).

19. Peakius «cepeOpsiHOTO 3epKaia» Ha IpUMepe MeTaHalsl (WM JIPYroro ajiberuaa).
20. ITosryyeHnne yKCyCHOM KUCIIOTBI U3 alleTaTa HaTpus.

21. XMMHUYECKHUE CBOMCTBA YKCYCHOM KUCIIOTBHI.

22. [lomyuenue cnoxxHOTO ddupa.

23. Peakuus pacTBOpa LIEIOYN C PACTUTEIIBHBIM KUPOM (Ha IIpUMepe

OJIMBKOBOI'O, KaCTOPOBOI'O WUJIX ITOJACOJTHCYHOT'O Macna) C 06p330BaHI/IeM TBEPAOTO
MBbIJ1a.

24. KHCTOTHBIN TUAPOIN3 caxapo3bl U 0OHAPYKEHUE TIHOKO3HI.
25. O6pasiibl BOJIOKOH.
26. Peakiusl aHUIMHA C COJISTHOM KUCIOTOM.

27. bpoMupoOBaHHE aHWIMHA.

28. Peakuyss aMMHOYKCYCHOM KHMCJIOTBI C UHAUKATOPAMH.

JlaGopaTopHbIe ONbITHI

1. PactBoprmoCTb rauuepuHa B BoAe. KauecTBeHHas peakius Ha TJIULEPUH C
rugpokcuaom meau (11).

2. Peakiusa meTaHaiist (Wil APYroro anbaeruaa) ¢ ruapokcuaom meau (11).

3. CBolCTBa pacTBOpa YKCYCHOU KHCIIOTHI.

4. Peakuus rioko3sl ¢ ruapokcuaom meau (I0).

5. CBoiicTBa Kpaxmaia: paCTBOPUMOCTh B BOJIE, PEAKIIUs C MOJI0OM, PEaAKIIUs
Kpaxmaia ¢ pepMEeHTOM aMUJIa30i, C 00pa30BaHUEM TIIFOKO3HI.

6. Jlenarypariust 6€IKOB.

7. KauecTBEeHHBIE peaKInu Ha OCJIKU.

IIpakTudyeckue padoThl
1. Pemenune skcnepuMEHTANIBHBIX 33/1a4.

OCHOBHBIE ITIOHATUSA U 3BAKOHbBI XUMHUH
(5 yacoB)

Xnumuueckuil anemeHT. CoBpeMEHHasi MOJENb CTPOCHUS aToMa. ATOMHOE SIpO.
3apsan saapa. Hyxkmunel. M3otonel. PacnpeneneHue 371eKTpOHOB B aTOME. ATOMHBIE
opbutranu, ux (OpMbI B IPOCTPAHCTBE. 3aKOH COXPAHEHHMsS MacChl. 3aKOH
noctostHCTBa coctaBa. [lepuoanueckuit 3akon J[.M. Menneneesa. Ilepuoanueckas
Cucrema xumunueckux i3nemeHtoB JI.MI. MenneneeBa, ee CTpyKTypa W BHJbI
(KopoTkonepuoaHas M JUIMHHONEepuoaHas). CeMmelicTBa XUMUYECKHUX 3JIEMEHTOB.
M cKyCCTBEHHO ITOTyYEHHBIE DJIEMEHTHI.

CTPOEHMUE BEIIECTBA (14 yacos)



BemectBa atoMHBIE, MOJICKYJISIPHBIC, NOHHEIC. KpI/ICTaJ'IJ'II/I‘ICCKI/IC PCUICTKU.

Xumudaeckasi cBsi3b. KoBalieHTHas CBsI3h M €€ BUIBL. MexaHU3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3U: OOMEHHBI M JOHOPHO-akuenTopHbId. loHHas CBs3p Kak
YaCTHBIM ClIy4aldl KOBAJECHTHOW CBs3u. Mertammndeckas cBsi3b. BomoponHas cBs3b:
BHYTPUMOJIEKYJISIPHAsE M MEXMOJICKYJSIpHAs. 3aBUCUMOCTh (PU3WYECKUX CBOWCTB
BELIECTBA OT HAINYUSA BOJAOPOJIHBIX CBA3ZEH.

DOpMbI MOJIEKYI B IPOCTpaHCcTBe. [ MOPHAM3AIHS aTOMHBIX OpOUTaneii: sp, sp,
Sp’. 3aBHCHMOCTb T'€OMETPUUYECKOr0 CTPOCHHS MOJIEKYNbl OT THOPHAM3AIUHN
LIEHTPAILHOTO aToOMa HAa NPUMEpax: Sp -THOPUAM3ALMH — MOJIEKYIbl MeTaHa,
aMMHaKa, BOJbI; SP -THOPHMIM3ALHH — MOJIGKY/Ibl STHICHA, XJIOpHAA Oopa; sp-
ruOpuaIu3an — MOJIEKYJbl areTwieHa, okcuaa yrieponaa (IV). BamenTtHsriit yrou.
JlniHa cBA3U.

JdeMoHcTpauuu

1. Mozienu MoJieKyJ BEIECTB UMEIOIINX PA3IUUHYI0 THOPUIA3AIUIO

LEHTPAIBHOTO aToMa (B TOM yucie U 3D-KOMIbIOTEpHBIE MOJIEIH).
2. Mojienu KpUCTalNTIMYeCKUX PeIieToK.

XUMHNYECKHUE PEAKIIUMU (8 yacos)

Knaccudukanus XuUMHUYECKHMX peakuuid MO pPa3JudyHbIM MpPHU3HAKAM: 10
TeroBoMy 53(P¢eKTy, Mo oO0paTUMOCTH, MO HU3MEHEHHIO CTENEeHEeH OKUCIEHUs
AJIEMEHTOB, 110 YUCIY U COCTaBY MCXOIHBIX BEIIECTB U MPOAYKTOB. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE pEAKUMH. TeopHsl 3JEKTpoIH3a. IJNEKTPOJU3 pacIylaBOB U
BOJIHBIX PACTBOPOB COJICH OECKUCIOPOIHBIX M KUCIOPOACOACPKAIINUX COICH.

TennoBoii 3 ekt xumuueckoi peaxkiuu. 3akoH ['ecca.

CKOpOCTh XUMHUECKUX peakiuii. PaKTopbl, BIUSIONINE Ha CKOPOCTh PEAKIIHIA.
[Tonarue o6 »neprum aktuBanuu. Karamms. XuMudyeckoe paBHOBECHE: YCIOBHE €TO
BO3HUKHOBEHUS M CIIOCOOBI €r0 CMEILEHHSL.

JdemoHcTpanumn

1. DnexTponu3 pacTBopa xjopuaa Hatpus, cynbdara meau (II).

2. Briienenre TenaoTel IpY peaklny MeTajia ¢ KucinoToi.Cmerenue

XAMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT KOHICHTPALIMU BEUIECTB (HA MTPUMEPE
peakunu xsopuaa xenesa (1) c ponanupamn).

JlabopaTopHbIe ONBITHI
1. CpaBHEHHE CKOPOCTHU Pa3I0KEHU IEPOKCUIA BOJIOPOIA IPU UCIOIb30BAHUH

pa3HbIX Karanu3atopos (okcua mapranua (IV), noaun kanus, MeaHbI Kynopoc U T.1I.).

PACTBOPBI (6 uacoB)
Knaccudpukanums  gucnepcHbIX ~— CHCTeM  Ha  rpyOOaucmepcHble U

TOHKOAUCIICPCHBIC (KOJIJIOI/I,Z[HLIC N HCTHUHHBIC paCTBOPBI). Paznnuuns MCXKIY



KOJUIOMJHBIM U UCTUHHBIM pacTBopoM. Dddext Tungans. [lpouecc pacTBopeHus B
BOJIC MOJIEKYJISIPHBIX U HOHHBIX COEMHEHUM.

OnektposdThyeckass aucconuanusa. KuciaoTel, MmEnoYyd MU COJIM B CBETE
IIEKTPOJIUTHYECKON  aucconauuu.  CTeneHbp  AMCCOLMALMM  3JIEKTPOJIUTA.
Bonoponusiii mokaszarens — pH. Peakunu nonnoro oomena.

FI/I,Z[pOJII/I?) OpPraHU4YC€CKUX U HCOPraHNM4YCCKUX BCHICCTB.

JdeMoHCcTpanuu
1. OOpa3siipl rpy0OIUCTIEPCHBIX U TOHKOAUCTIEPCHBIX CUCTEM.

2. Dddext Tungans.
3. Peakuuu noHHOr0 0OMEHA.

4. 'maponn3 HEOPraHUYECKUX U OPraHUYECKUX COJIEH.
JlabopaTopHbIe ONBITHI
1. Onpenenenrie pH cpenbl Ipyu MOMOIIM YHUBEPCATIBHOIO MHAMKATOPA.

OBOBIIEHUE 3HAHUI O METAJIJTAX, HEMETAJLJTAX U X
COEJIMHEHMSAX (21u4ac)

OOmiasi xapakTepuUCTUKa METAJUIOB MO CTPOCHHUIO aTOMa M TOJIOKEHUIO B
ITepuoauueckoit Cucreme. OOume pU3NIECKUE U XUMUYECKUE CBOMCTBA METAJIOB.
Crioco0bl MOJIY4YEHUs] METAJJIOB: BOCCTAHOBJIEHUE OKCHJ/IOB METAJUIOB, 3JIEKTPOJIN3
pacTBOpPOB M pACILUIaBOB coyied. Psan aktuBHOCTM MeTaiuioB. CrulaBbl METaJUIOB.
OkcHuIbl U TUAPOKCHUIBI METAUIOB. XUMUYECKHE CBOMCTBA OCHOBHBIX OKCHUIOB H
TUAPOKCUIOB. [3MeHeHne CBOWCTB OKCHUAOB M THAPOKCHUIOB METAUIOB B
3aBUCHMOCTH OT CTENEHU OKHUCJIEHUs MeTajia (Iepexo] OT OCHOBHBIX CBOMCTB K
KMCJIOTHBIM) — Ha IIPUMEPE COECAMHEHUWM MapraHua win xpoma. [Ipumenenue
METaJUIOB U X coequHeHuil. CoeqMHEHUs METAJIOB B IIPUPO/IE.

OO6mass XxapakTepUCTUKa HEMETAJJIOB MO CTPOCHHIO aToOMa M TOJOXKCHHUIO B
[Tepuponnueckoit Cucreme. ®@Pusnueckue CBOWCTBA HEMeETaUIOB. M3MeHeHue
KUCJIOTHBIX CBOMCTB HEMETAJUIOB B rpynmnax. XUMHYECKUE CBOMCTBA HEMETAJUIOB.
Jletyurie BOJOPOJIHBIE COCIMHEHUS HeMeTaIoB. CpaBHEHHE CBOWMCTB JIETY4YHX
BOJIOPOJIHBIX COEIMHEHUN HeMeTauioB 2 mnepuoaa. KHCIOTHbIE OKCHIBI U HX
xuMudeckrue cBorcTBa. Kucmorel. Xumudeckue cBoiicTBa kucior. Crnenuduieckue
CBOMCTBA CEPHOU U a30THOU KUCIOTHI. [[pMEeHEHNE HEMETAIIOB U UX COCIMHECHUU.

JdeMoHCcTpanuu
1. Kosneknus MeTajuos.

2. [Tonyuyenue meau u3 okcuaa meau (II) mpu ee BOCCTaHOBICHUHU BOJIOPOIOM.
3. XUMHUYECKHUE CBOMCTBA METAJLJIOB.

4. BQIIeH H&H%%%%ng}%eégyg% ‘10 nona Cr’*.

6. OOpas31pl HEMETAIJIOB.
7. Peakuust HEMeTasia ¢ METauIoM (HalpUMeEp, CEphl M IMHKA WU ATFOMUHHS).
8. IlomyueHnexs10poBoaOpOAa, aMMMaKa, VX PaCTBOPEHUE B



BOJIE 17} ONPENEIICHUE KUCIOTHOCTU CPEABI BOIHBIX
pacTBOpOB.
9. XMMHYECKHE CBOMCTBA KUCIIOT.
10. Peakuun a30THOM KUCIIOTHI C MEIBIO, YIJIEPOJOM.

JlabopaTopHbIe ONBITHI
1. CpaBHEHHE XMMUYECKON aKTUBHOCTH METAJUIOB B PEAKLMAX C KUCIOTaMHU.

2. IlonyyeHne rugpoKcu1a METAIIIA U U3YYEHHUE €TO CBOMCTB.

3. OKpaHII/IBaHI/Ie IIJ1aM€HHU COJIAMH MCTAJIJIIOB.

4. CpaBHEHHE XMMUYECKUX CBOMCTB OPraHUYECKUX U HEOPIaHUYECKUX KUCIIOT.
IIpakTH4yeckue padoTbl
1. DkcnepuMeHTalbHbIE 3aJaud MO TemMaMm «MeTamibl U UX COEOUHEHMSI»,

«Hemeramnisl u nx COCOHUHCHUA».

II. TPEBOBAHUMAK YPOBHIO ITIOAI'OTOBKHA BbIITYCKHHUKOB

B pe3ynivmame usyuenus xumuu na 6a3060m ypoeHne o0yuaouwuiica 001x34cen
3HATH / IOHUMATL

e aICHel e XUMUYecKue NOHAMUA: BELECTBO, XUMUYECKUN DJIEMEHT, aToM,
MOJIEKyJla, aTOMHas €AMHUIA MAacChl, HOH, M30TOIbl, XUMHYECKas CBS3b,
ANIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIICHb OKHCIIEHUS, BEILIECTBA
MOJIEKYJISIPHOTO Y HEMOJEKYJSIPHOTO  CTPOEHUS, PAacTBOPbI, AJIEKTPOIUT U
HEDJIEKTPOJIUT, JJIEKTPOJIMTHYECKAs] JTMCCOLMALMS, OKHUCIUTENh M BOCCTAaHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOM A(PQEKT peakiuu, CKOPOCTb XUMHYECKOMH
peaKluy, KaTajlu3, XUMHUYECKOE PaBHOBECHE, YIJIIEPOAHBIA CKENeT, (pyHKIHMOHATbHAsS
rpyImiIa, u30MepHUs, FTOMOJIOTUS;

* OCHOG6HbIE 3AKOHbl XUMUW: COXPAHEHUSI MAacChl BELIECTB, ITOCTOSHCTBA COCTABA,
[EPUOINYECKHUI 3aKOH;

* GaICHeElWIE 6eU|eCea U Mamepuabl: OCHOBHbIC METAJLIBI U CILIABbI; CEpHasl,
COJISIHAs, @30THAsi M YKCYCHasl KMCJIOTBI; IIE€JI0YH, aMMHAK, METaH, dTUJIEH, alleTUJIEH,
O€H30JI, ATaHOJ, >KMpBI, MbLIa, IJIIOKO3a, €axapo3a, Kpaxmal, KJeTdarka, Oeskwu,
UCKYCCTBEHHBIE U CUHTETMYECKUE BOJIOKHA, KayqyKH, IUIACTMACCHI;

yMeTh
* HA3b16aM b N3YUCHHBIC BEIICCTBA 110 «TPUBHAIILHON» U MEKTyHAPOTHOM

HOMEHKJIaTypeE;

* Onpeodensaims: BAJCHTHOCTb U CTENEHb OKHUCIECHUS XMMHUUYECKUX AJIEMEHTOB, THII
XMMHUYECKOW CBSI3M B COCIOMHEHMAX, 3aps] HOHA, XapakTep Cpeabl B BOAHBIX
pacTBOpax  HEOPraHMYECKUX  COCOUHEHHM, OKHUCIWTElb U BOCCTAHOBUTEID,
MPUHA/JICKHOCTh BEUIECTB K PA3JIMUYHBIM KJ1accaM HEOPraHMYECKUX M OPraHUYeCKUX
COCIMHEHU;

s XapaKmepu3zoeamyp: SIEMEHTHl MaJblX NEPHOAOB IO HX IMOJOXKEHUIO B
[lepuognueckoit Cucreme J[.J. MenneneeBa; obume Qu3nyeckue M XUMHUYECKHE
CBOMCTBa METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPIaHUYECKUX U OPraHUYECKUX



COCIMHCHUM; CTpOCHHNC M XHUMHYCCKHUC CBOMCTBa M3Y4YCHHBIX OPraHUYCCKUX

COCTUHECHUI;

* 00bACHAMD: 3aBUCUMOCTb CBOMCTB BEIECTB OT HX COCTaBa M CTPOCHHS;
IIPUPOAY XMMHUYECKOM CBSI3U (MOHHOW, KOBAJIEHTHOW, METAJUIMYECKOW), 3aBHCHUMOCTb
CKOPOCTH XMMHUYECKOW PEAKLIUH U TIOJIOKEHUS XMMUYECKOIO PABHOBECHUS OT Pa3IMYHbIX

(hakTOpOB; MPUMEHEHHE BEIIECTB HA OCHOBE UX CBOMCTB;

* bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PacCliO3HABAHHIO BaKHEHIIIMX

HCOPIraHMYCCKUX N OPraHNvYCCKHUX BCHICCTB;
. npoeodumb CaMOCTOSITCIbHBIN ITOHUCK XAMHUYECKON I/IH(I)OpMaHI/II/I

C

UCMOJb30BAHUEM  PA3JIMYHBIX  HMCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX  W3JAHMH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa); MCIOIB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUM 11  OOpaOOTKM M Tepefayd XUMHUYecKol uHbopManyu, U ee

NPEACTaBICHUS B Pa3IMYHbBIX PopMax;

HCIO0JIb30BAaTh NPUOOpETEHHbIE 3HAHUS U YMEHUS B NPAKTHYECKOM
1eATEeJIbHOCTH U
MOBCEIHEBHOM KM3HM JLJIs:

o OOBSCHECHHS XUMUYECKUX SIBJICHUM, TIPOUCXOISAIINX B TIPUPOJE, OBITY U Ha
MIPOU3BOJICTBE;

e ONIPEACIICHASI BO3MOXXHOCTM  IPOTEKAHUS XUMUYECKHUX IPEBPAILICHUN
Pa3IMYHBIX YCIOBUSX U OLIEHKU UX MOCIEICTBUM;

e SKOJIOTHYECKHU TPAMOTHOTO MOBEJICHUSI B OKPYXKAIOLLIEH CPEAE;

(1 OLEHKHM BIUSHUS XUMUYECKOTO 3arpsA3HEHUS OKPYKAOLIel cpe/ibl Ha
OpraHM3M YeJIOBEKa U JIPYTUE KHUBBIC OPTaHU3MBI;

] ©e3omacHOro oOpalleHus C BEIIECTBAMH U MaTepualiaMi OPraHUnYeCKOro U
HEOPraHMIECKOTO MPOUCXOXKIICHHUS, C TOPFOUYMMHU M TOKCUYHBIMU BEIIIECTBAMH,
71a060paTOPHBIM 000PYI0BAHUEM;

O ITPUTOTOBJICHUA PACTBOPOB BaI[aHHOﬁ KOHICHTpAallHH B 6BITy M Ha IIPONU3BOACTBC;

] KpUTUYECKOH OIIEHKH JOCTOBEPHOCTH XMUMHUYECKON MH(DOpMAIIH,
MOCTYMAIOUIEH U3 pa3HbIX HCTOYHUKOB.

III. TPOI'PAMMA 110 XUMHH

Y4eOHO-TeMATHYECKNI

nJaH
Ne Kon-60
Tema Dopmbl KOHmMPONA
membl Yacoe
Tema 1. | Teopusi cTpoeHUsE OPraHUYECKUX 3 Tekymuii KOHTPOJIb
COEIMHEHU N
Tema 2. | YrieBoaopomsl 12 Tekymuii KOHTPOJIb
KontponbHbIx padoT — 1
Tema 3. | Kucnopozacoaep:xaiiue opraHuyecKue 16 Tekyuii KOHTPOJIb
COEIMHEHUS
Tema 4. | AzoTcomepxalirie OpraHM4ecKue 9 Tekymuii KOHTPOJIb
COCTUHEHUS [TpakTudeckux padot — 1
KontponbHbIx padoT — 1
I kypc WUTOTO: 40 [TpakTuyeckux padbot — 1

B



Ne Kon-
me Tema P Dopmbl KOHMPOIA
Mbl uacoe
2 Kypc 56
Tewma 5. bruosornueckn aKkTHBHBIC OPTaHUYECKUE 14 Tekymuit KOHTPOJIb
coeMHEHUs. BricokOMOEKyIsIpHbIE [IpakTuueckux padot — 1
OpraHuveckue coeiuHeHus. PepMeHTHI.
Tema 6. Tema 6. OcHOBBI HEOPraHUUYECKOW XMUMUHU. 21 Texymuii KOHTPOJIb
Merasisl 1 HEMeTasuIbL. [IpakTuueckux padot — 2
KonTtposnbHbIX paboT — 1
Tema 7.| Ctpoenue aroma. CTpoeHME BELLIECTBA. 21 Texyuuit KOHTPOJIb
[TpakTryeckux padbot — 2
KonTtposnbHbIX padoT — 1
2 KypC [MTOTO: 56 [TpakTrueckux padot — 5
KonTponbHBIX paboT — 2
3 Kypc 12
Tema8. XHMHUCCKHE peaKIIH, 12 Texyuit KOHTPOJIb
3 kypc |[UToro: 12 JuddepennupoBanHbIit
3ayer
Bcero: 108  [TuddepennupoBaHHbIi 3aUeT




IV.COAEPKAHUE YYEBHOI
TACTATIINHBI

Kon-60
4yacoe

Cooeporcanue memsl (pazoena)

TEOPUS CTPOEHUS OPTAHUWYECKNX COEIUHEHUH

[Ipenmer oprannveckoil xumun. CTaHOBJICHUE OPraHMUECKOM XMMUU Kak HayKu. [IpuanHbl MHOr00Opa3usi OpraHMueCKUX COSAMHEHUM.
Teopus crpoenust oprannueckux coeguneHnii A.M. bytneposa. fIBieHue n3oMepun.

Crpoenue atoMa yriepona. [loHaTrue o BO30yKIEHHOM COCTOSIHUU aTOMa.

JdemoHcTpanmm:

1. [Tapo-cTepKHEBBIE MOAEIIN MOJIEKYJI OPraHUYECKUX BEILIECTB.

19

YIVIEBOAOPO/bI

Aukanbl. CTpoeHre MOJICKYIbl MeTaHa. [ToHsATHE 0 THOpHUIN3aUY aTOMa YTIepo/a. sp3—m6pp1;u/13aum.

I'omonornueckuit psan ankanoB. M3omepus ankanoB. [Ipuniuner HomenknaTypsl MIOITAK niist ankaHos.

DuU3NYECKUE CBOMCTBA AJKAHOB.

XuMHYecKre CBOMCTBA aIKaHOB: PEaKlUU PaJuKaIbHOTO 3aMellleHus, K30MEPHU3alliH, IIOJHOTO U HEMOJIHOro (OKUCIIeHHEe OyTaHa 10 YKCYCHOU
KHCIIOTBI) OKHCIICHUS.

Mertoap! mosrydeHus: peakuus Bropiia, 7ekapOOKCHIMPOBAHUE COJIeH KapOOHOBBIX KHCIIOT.

[IpuMeHeHNE aTKAaHOB U WX MPOW3BOIHBIX (XJIOpANKaHbl, (PTOPATKAHBI).

AJikenbl. CTpoeHHE MOJIEKYJIbI 3THIICHA. Sp -TUOpuan3aius. [ 'oMoaorudeckuii psg akeHoB. M3oMepus akeHOB: CTPYKTypHas 1
reomeTrpuueckas (yuc- mpawc-). Ilpunuuns Homenknatypsl MIOITAK nis ankeHoB.

Pu3nyuecKue CBOMCTBA AIKEHOB.

XuUMHYECKUE CBOMCTBA aIKEeHOB. Peakiiuu npucoeiMHeHus — THAPUPOBAHUE, TAIOTEHUPOBAHUE, THAPOTAIOTCHUPOBAHNE, THAPATALIUS.
[IpaBuino MapkoBHHKOBa. Peakiiuu okucieHus — HeMnojaHoe (Ha mpuMepe peakiuu Barnepa) v moJiIHO€ OKUCIIEHUE.

Meroabl oy4eHus: JETHIPUPOBAHUE AJIKAHOB, JACTUAPATALMS CIUPTOB, JETHAPOTaJOr€HUPOBAHUE MOHOTAJIOT€HIIPOU3BO/IHBIX aJTKAHOB
CIUPTOBBIM PACTBOPOM LIEIOYM — MPABUIIO 3al1IeBa, PEAKIIUU JUTaJOT€HIIPOM3BOIHBIX aJJKAHOB C MarHUEM, IIUHKOM.

[Ipumenenune ankeHoB. [IonsTue o nonumepax. [lonmuaTriieH, NOJUNIPOITUIIEH, TOJTUCTUPOI.

Aakaauenbl. CTpoeHre MoJieKyJbl OytagueHa-1,3. CucreMa conpsiKeHUs CBS3EH.

[Tonydenue ankanaueHoB Ha mpuMepe OyTaauena-1,3: geruapupoBanue aikaHoB, MeTo JleOenena.

PuznyecKue CBOMCTBA.

Xumnueckue cBoictra: 1,2- u 1,4-npucoelMHeHNE rajJOreHOB U TaIOT€HOBOJOPOAOB MPU PA3IUYHBIX TEMIIEpaTypax.

Kayuyku.
AukuHbl. CTpOeHHE MOJIEKYJIBI alleTUiIeHa. Sp-rudpuau3anus. ['omonornueckuii psan ankuHoB. [Ipuaiuner HomeHkaaTypsl MIOITAK s
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Kon-
80
yaco

Cooeporcanue memol
(pazoena)

AJIKUHOB.
Pu3n4eCcKre CBOMCTBA AJIKUHOB.

XHWMHUYECKUE CBOMCTBA ANKUHOB. Peakuu npucoeAMHEHUs! — TUAPUPOBAHUE, TAIOT€HUPOBAHUE, THIpaTalus,
TUAPOTAIOT€HUpPOBaHue. PeaKkiiny OKUCIIEHHS — HEMOJIHOE (Ha MPUMEpE PEAKLUU C TOPSYUM HEUTPAIbHBIM PAaCTBOPOM
[IEPMaHIaHaTa KaJIAsl) U IIOJIHOE OKUCIICHUE.

MeTop! osTydeHus: MUPOJIU3 METaHa, peakus KapOuaa Kanblus ¢ BOAOH, peaklys JUrajJoreHpOM3BOAHbBIX AJIKAHOB CO
CIIMPTOBBIM PaCTBOPOM ILIECJIOYH.

[IprMmeHeHne anKuHOB.

Apenbl. Ctpoenue mosnekynbl 6ensona. [Ipuniunsr Homenkinatypsl MIOITAK ans

roMoJioroB 6ensona. du3nueckue cBOCTBa OEH301a U €ro TOMOJOr0OB. TOKCHYHOCTh

apEHOB.

XUMHYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKLMU 3aMELICHHs — TaJIoTeHUPOBaHue, HUTpoBaHue. Peakuuu
NPUCOEANHEHUS: THAPUPOBAHUE U XJIoprpoBaHue Oen3ona npu Y @-o0maydenun. OKUCIeHUE TOIyoJa IepPMaHTaHATOM
KaJus B KHCJIOW Cpeae.

MeTtoapl ostydeHus: OeH30J1a: TpUMEpHU3alus alleTUIIeHa, JETHIPUPOBAaHUE TEKCaHa U

HUKJIOreKkcaHa. [IpuMmeHenue apeHos.

IIpupoaHbie HCTOYHMKH YIJ1eB0OA0P0A0B.COCTaB KAMEHHOI'O yIiisl, He(TH, npupoaHoro ras3a. [lepepaboTka HEPTH.

KpekuHr HeTenpo1yKToB.
JleMmoHCcTpanun
1. Ilony4yeHue sTuieHa geruaparanueil 3TaHoa.

2. [Ipommyckanue sTrieHa B OPOMHYIO WJIH HOJIHYIO BOY.

3. [Ipomyckanue aTuiieHa B HEUTPAJIbHBIN XOJIOHBIN pAcTBOp NIEpMaHTaHaTa Kausl.
4. I'opeHne dTuieHa.

. OOpas1iel MOMMMEPOB U U3JICTTUHN U3 HUX.

. OOpa31pl KAy4yKOB U U3JEIUN U3 HUX.

. [lony4yeHue ameTuieHa U3 KapOuaa KaIbIusl.

. [Iponyckanue areTuiieHa B OpOMHYIO WJIH HOIHYIO BOY.

. [Iponyckanue arneTuiieHa B TOPSIYMi pacTBOP MEepMaHraHaTa Kausl.

10. "'openue anernieHa.

)

O 00 3 N
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11. 'openue 6enzona.
12. Pa3pymienne BO3ayIIHOTO 11apa, CMOUYEHHOTO OE€H30JI0M.

13. OTCcyTCTBHE MPU3HAKOB PEAKIMH MPU CMEIIMBAHUU OCH30J1a C HEUTPAJIBbHBIM PACTBOPOM MIEpMaHraHaTa Kajusl.

14. Konnekuuu: mpoiyKThl epepadoTKU KAMEHHOTO YIJIs U HeTH.
PacuerHbie 3agauu:

1. BeiBo popMyIibl yTieBoopoa 0 MaCCOBBIM J10JISIM YIUIEPOAA U BOJIOPOJIA, BXOJAIIUM B €r0 COCTaB.

KNCJIOPOACOAEPKAIINE OPTAHNYECKHNE COEJIMHEHWS

13




Kon-

Cooeporcanue memol

60
uaco (pazoena)
6

17 |Cnuprel. CTpoenne Moneky o1H0aTOMHbIX cnupToB. [Ipuanuns Homenknarypsl MIOITAK a1 01HOATOMHBIX CIIMPTOB.

[TonsiTvie 0 PyHKIMOHATBHOMN TPYTITIE.

Pu3nvecKre CBOMCTBA OJHOATOMHBIX CIUPTOB.

XHUMHUYECKUE CBOMCTBA OJJHOATOMHBIX CHMPTOB: KMCIIOTHBIE CBOMCTBA — PEAKLUU C AKTUBHBIMA METAJUIAMM (HA IPUMEPE
HaTpusi). OCHOBHBIE CBOMCTBA — PEAKIMH C raJOr€HOBOJOPOJaMU. Peakiny MeXMOJIEKYJIIPHON U BHYTPUMOJIEKYJIAPHON
aeruapartanuu cnuptoB. [lonsTHE 0 pocThIX 3dupax. [lonHOE OKKCICHNE CITUPTOB.

[TonydeHnne cnupTOB: TUAPATALUS AJTKEHOB, THIPOJIM3 MOHOTAIOTEHIIPOU3BOIHBIX aJIKaHOB BOJAHBIM

pactBopoM 1ienouu. [IpumMeHenne oAHOATOMHBIX CIUPTOB. DU3NONTOTMYECKOE IEUCTBUE METAHOJIA U

ATaHOJA.

MuoroaroMmusbie ciupThl. DU3UUECKHE CBOWCTBA STWICHIJIMKOJSA U MIIMLIEPUHA. XUMUYECKAE CBOMCTBA:PEAKIIUU  C
HaTpueM, raJIor€HOBOJOPOJaMH, a30THOU KucaoTol. KauecTBeHHas peakius Ha MHOroaTOMHbIE cnupThl. [Ipumenenne
MHOT'0OaTOMHBIX CIIUPTOB.

ITonaTne o ropmoHax. TecTocTepoH, NPOreCTEPOH — MPOU3BOAHBIE CIIMPTA CIIOKHOTO CTPOEHUS — XOJIECTEPHHA.

®enoabl. CTpoeHue MosieKkybl penona. Puzndeckue cBoiicTBa heHona. XuMHUUECKUE CBOMCTBA (heHOoIa: peaKInu
OEH30JIbHOTO KOJIblla — OpOMUPOBAHKE, HUTPOBAHUE; PEAKIIMU THAPOKCUIILHOM IPYMIbl — B3aUMOJEHCTBUE C HATPHUEM,
TUAPOKCUIOM HATPHUSI.

[Tonyyenue deHona: U3 KAMEHHO-YTOJIBHOW CMOJIbL; THAPOJIM30M TajOTr€HITPOU3BOAHBIX

oen3ona. KauectBeHnHas peaxius Ha ¢peHosn ¢ OpoMHOM BO10#, xsopuaom xkeinesa (I11).

[Ipumenenue denHoa.

AJabaerubl M KeToOHbl. CTpOEHHE MOJIEKYJT aJlbJAETHI0B HA IPUMEPE METAHAJIS, ITAHAJIA U KETOHOB, HA IPUMEPE alleTOHA.
Homenknarypa UIOITAK nnst anbaeruios.

Pu3nvecKre CBOMCTBA AJIbIETUI0B U KETOHOB.

XUMHUYECKUE CBOMCTBA aIbICTUIOB: PEAKITNN OKUCIICHUS — PEAKIHs «cepeOpstHoro 3epkaia». Peaktus Tomnenca. Peakius
¢ ruapokcuaom meau (II). Peaknuum npucoemHeHns — KaTaauTUYECKOE BOCCTAHOBJIEHNE BOJOPOIOM 10 CIIUPTOB.

Metoapl nosy4eHus: OKUCIEHUE CIIUPTOB, TUAPATALUSA aJKUHOB. [[pyMeHeHne abpaernioB U KETOHOB.

KapGonoBbie kucjoTbl. CTpoeHHE MOJEKYJ KapOOHOBBIX KUCIOT HAa TPUMEPE MyPaBbUHOM U YKCYCHOM KUCIIOT.
Howmenknarypa MFOITAK kapOOHOBBIX KUCJIOT U UX TPUBUAIILHBIE HA3BAHMUS.

duznyeckre cBoMCcTBa KAPOOHOBBIX KUCIIOT.

14




XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT: PEAKIMH C METaJIJIaMH, OKCHJIaMH METaJUIOB, OCHOBAaHUSIMH, COJISIMU OoJiee
cabbIX KUCIOT. Peakius srepudukanuu.

Crenuuyeckue cBOMCTBa KApOOHOBBIX KUCIOT. Peakius «cepeOpsHOro 3epkaax» Jisi MypaBbUHOW KHCIOTHI.
XJIOpUPOBAHUE YKCYCHOU KUCIIOTHI.

[ToyyeHue 0JITHOOCHOBHBIX KAPOOHOBBIX KMCJIOT: OKUCIECHUE AJIKAHOB, CIIUPTOB, aJIbJIETUOB, PEAKIIMH COJIEH KapOOHOBBIX
KHUCJIOT ¢ 00Jiee CUIIBHOM KUCTOTOM (cepHo). [IpuMeHeHre kapOOHOBBIX KUCIIOT.

[ToHsATHE O TEKAPCTBEHHBIX MpenapaTax Ha MPUMEPE aAllETUICATUIUIOBON KACIOThI, HUITPOTIIUUEPUHA U T.A.
Caoxnsble 3¢upsbl. ZKupsl. [Ipunnuns: Homenkiatypsl MIOTTAK nist cnoxHbix 3¢upoB. ['uaponus cioxkHbIX 3GUupoB
BOJIOW U pacTBOPOM Iiesioun. CioxHbie 3QUphI B IPUPOJIE.
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Kon-
80
yaco

Cooeporcanue memol
(pazoena)

Kupsl. Knaccuduxarus sxupos. CtpoeHne KupoB. Peakiiys menouHoro rujpoinsa KupoB — 00pa30BaHNUE MbLIA.
['unpupoBaHre HEHACBHIIIEHHBIX KUPOB.

YraeBoawbl. Knaccudukarus yrieogoB. Monocaxapuapl. ['moko3a. CTpoeHHE MOJIEKYIIBI TIIFOKO3bI (OTKphITas hopma).
[TonsiTrie 0 LMKINYECKOM PopMe TITIOKO3bI (0- U B-TIH0K03a).

Pu3n4EeCKUEe CBOMCTBA IIFOKO3BI.

XUMHYECKUE CBOMCTBA OTKPHITOM (DOPMBI TIIFOKO3BI: PEaKIIMU OKUCICHUS — PEAKIIHU «CePEOPSHOTO 3epKalia», PEeaKIus
¢ rugpokcuaoM Meau (II). Peakums BoccraHOBIIEHUST BOOOPOAOM. bpokeHue: ciupToBOE, MOJIOYHOKHCIIOE.
KauecTBeHHBIE pEaKIUX HA TJIIOKO3Y.

Hucaxapuael. Caxapo3a. Pusznyeckue cBorcTBa. Peakiys KMCIOTHOTO THAPOJIN3a Caxapo3bl.

[Tomucaxapuasl. Kpaxman u nemtronosa. Paznudne cTpoeHus MOJIEKYJ Kpaxmalia U HEeJuTrosIo3bl. Pu3nyeckue cBOUCTBa
KpaxmaJa A HEeJUTF0JIO03bI.

XVMMHUYECKHE CBOMCTBA: THIPOJIN3 KpaxMajla U LeJUIr0103bl. KauecTBeHHas peakuys Ha Kpaxmadl.

[Ipumenenue yrieBo1oB. BojlokHa — HaTypaabHbIE, CHHTETUUECKNE U UCKYCCTBEHHBIE.
JlemoHcTpanuu:
1. B3aumoericTBrE 3TaHOIA C HATPUEM.

2. PactBopumocTh (heHosa B XOJIOJHON U TOpsiueit BoJE.

3. Peakmus cycnensuu (eHosa ¢ TUAPOKCUIOM HATPHUSL.

4. Peaknust ¢peHona ¢ OpOMHOI BOJOM.

5. Peakmus genona ¢ pacrBopom xsopuna xemnesa (11).

6. Peakius «cepeOpsiHOro 3epkajia» Ha IpUMEpE METaHajsl WK APYroro ajableruja.

7. 1losrydeHre yKCYCHOM KHUCIIOTHI U3 aleTaTra HaTpus ACCTBUEM CEPHOU KUCIIOTHI.

8. [losydeHue cinoxHOro agupa.

9. Peakuys pacTBopa IIEJI0YU ¢ PACTUTENIBHBIM KUPOM (Ha IPUMEPE OJIMBKOBOTO, KACTOPOBOI'O MJIU IOJICOJIHEYHOTO
Maciia) ¢ 00pa30BaHHUEM TBEPJOTO MbLia.

10. KucnoTHsli ruapoian3 caxaposbl 1 0OHapyKEHUE TIFOKO3bI.

11. O6paBI_IBI BOJIOKOH.

JlabopaTopHbIe ONBITHI:

1. PactBopumocTs rinneprHa B Boge. KauecTBeHHas peakuus Ha IITUMUEPUH ¢ TUAPOoKcuaoM meau (1I).
2. Peakusa metanaiist (WM Apyroro anbAeruaa) ¢ rugpokcuaom meau (I).
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3. CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBHI.

4. Peakuus riroko3sl ¢ ruapokcuiom meau (I0).

5. CBolicTBa KpaxMaja: paCTBOPUMOCTh B BOJIE, PEAKIIHSI C HOJIOM, PEAKIHsI KpaxMasia ¢ pepMEHTOM aMIIIa30i, C
00pa30BaHUEM IITFOKO3BI.

PacuyerHbie 3agaun:
1. OnpenenieHre OpraHuYeCcKoOro BeIecTBa Mo pacueTaM CBA3aHHBIM C YPAaBHEHHUEM PEaKIIMH, 3alTUCAHHBIM B 00IIIEM BHUJIE.
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Kon-

Cooeporcanue memol

60
ZGCO (pazoena)
A30TCOAEPKAIIUE OPTAHUYECKHUE COEJIMHEHUSA

12  |AmuHbl. Ctpoenue mojiekyn aMmuHoB. [Ipuniunbel HomeHnknaTtypbl MIOITAK mist amuHoB. @u3ndeckue CBOHMCTBA aMHUHOB.

XUMHUYECKHE CBONCTBA alIW(PATHUYECKUX aMHUHOB Ha IMPUMEpPE METWJIAMUHA: PEaKlMs ¢ BOJOH, raJoreHOBOIOPOAAMH,
ropeHre aMMHOB. XMMHUYECKHE CBOWCTBA apOMATHUYECKUX aMUHOB Ha MpHUMEpPEe aHWJIMHA: PEaKIUsl aHWIMHA C OpOMHOMN
BOJIOW, TAJIOT€HOBOIOPOJAAMH.

[Tomyuenue anuiIMHa U3 HUTPOOEH30 A 10 peakunu 3uHUHA. [[puMeHeHrne aMiuHOB.

AmuHokuca0TBI. M3omepusa u Homenknatypa WIOIIAK amuuokucior. ®dusnyeckue CBOWCTBA aMHUHOKHCIIOT.
XVUMHYECKUE CBOMCTBA aMHHOKUCIOT Kak aM(pOTEpHBIX OPraHMYECKUX COCAUHEHHI Ha MpUMeEpe TIHMLKHA (pPEeaKIuH C
HiesI049aMu, Kuciaotamu, cnuptamu). ObpazoBanue nentu10B. [loHsATHE O BUTAMUHAX.

Bbeaku. Ctpoenue monekyin 6enkoB. Knaccudukanus 6enkoB (IpoTenHsl, IpoTenipl). Gusnueckue cBoNCTBa OEIKOB.

KauectBeHHble peakuuu O€IKOB: OMypeToBasi U KCAHTOMPOTEUHOBas peakiuu. ['uaponus 6enkos. [Jenatypaius OeIKoB.
JdeMoHcTpauu:

1. Peakniusg aHnianHa ¢ COJITHOUN KHUCIJIOTOM.

2. bpoMupoBaHne aHWIMHA.

3. Peakuyst aMMHOYKCYCHOM KHMCJIOTBI C UHAUKATOPAMH.

JlabopaTopHbIe ONbITHI:

1. lenatyparus OeaKoB.

2. KauecTBeHHbIE peakiuy Ha OEJIKH.

IIpakTHyeckue padoThbI:
Pemenue skcriepuMeHTaIbHbIX 33/1a4.

IKCKypCcUn Oobyvarommuiics:
Buiasnsem omnouienue u oyenusaem: MPOSIBICHUSI XUMUYECKUX SIBJICHUI U MPOIECCOB, HAOII0Ia€MbIX
BO BpEMs DKCKYPCHUH.
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OPUEHTHUPOBOYHBIE TEMbI UCCJIEJJOBAHUHN B PAMKAX YUEBHO-UCCJIEJJOBATEJbCKOM
AEATEJIBHOCTHU OBYYAROUINUXCA

AHanmm3 MpoayKTOB MepepaboTKH HEPTH C IMOMOIIHIO0 KaueCTBEHHBIX
peakuui. Beiienenne HaTypaabHOIro KaydyKa U3 MIIEYHOIO COKa

(duKyca uinu oJlyBaHYMKOB. M3roToBI€HHE YHUBEPCATIBLHOTO KJIEsl.
Pa3paboTka TecT-meTo1a onpeieIeHUs METaHOJIA UITU

staHona. OMbUIEHUE KUPOB. M3roToBIEHNE MBLIA.

Briaenenue IMMOHHOM KUCIIOTHI U3

JUMOHOB. Brinenenue a3¢pupHbIx Macen

U3 PACTCHUM.

OOHapyXeHue yriIeBOJI0B B MPOAYKTAX MUTAHUS MTPU TTOMOIIY Ka4ECTBEHHBIX
peakumil. [ mapoan3 aneTuiIcaIuuuIOBON KHCIOTHI.

19




Kon-
80
yaco

Cooeporcanue memol
(pazoena)

Knaccudukanus nexkapcTBEHHBIX IPETapaToB.
ButaMuHbl: UX XUMUYECKUHN COCTaB U QYHKIUN B OPTaHU3MeE
4yesnoBeKa. [ OpMOHBI — CIIOKHBIE OPTAHUYECKUE MOJIEKYJIBI.

Macio kakao. TexXHOJIorus N3roTOBJIEHUS IIIOKOJIaaa.
«MOJEKYIbI-TUTAHTBI».
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Kon-
80
yaco

Cooeporcanue memol
(pazoena)

BAYKHEUHINE TOHATHUA U 3AKOHbBI B XUMHUHN

Xumunueckuit anemeHT. CoBpeMeHHas MOJIETb CTPOEHUsI aroMa. ATOMHOE a11po. 3apsan saapa. Hyknuael. M30TonsI.
Pacrnipenenenue 31eKTpOHOB B aToMe. ATOMHbIE OpOUTaH, UX (POPMBI B IPOCTPAHCTBE.

3aKOH COXpaHEHUs MacChl. 3aKOH MOCTOSIHCTBA cocTaBa. [lepuonnueckuii 3akon [[.1. Menneneea. [lepuonnueckas
Cucrema xumnueckux aieMeHToB [[.M. Menneneea, ee CTpyKTypa v BUABI (KOPOTKOIIEPUOIHAS U JIIMHHOIIEPUOAHAS).

CemelicTBa XMMHYECKHUX DJIEMEHTOB.
I/ICKyCCTBeHHO IMOJIYYCHHBIC 3JICMCHTBI.

CTPOEHHUE BEHIECTBA
BemecTBa aTOMHBIE, MOJIEKYIISIPHBIC, HOHHBIEC. KpHCTauIMuecKue pemeTKy.

Xumudeckas cBs3b. KoBaJieHTHasi CBSI3b W €€ BUJIbI. MexXaHu3Mbl 00pa30BaHMsI KOBAJICGHTHOW CBS3U: OOMEHHBIA W

JTIOHOPHO-aKIENTOpHbIM. MOHHAasA CBA3b KaK YAaCTHBIM CIy4yald KOBAJICHTHOW CBs3U. MeTainueckas CBsi3b. BogopoaHas

CBSI3b: BHYTPHUMOJIEKYJISIpHAsT W MEXKMOJICKYJIsIpHas. 3aBUCUMOCTh (DU3WYECKHX CBOWMCTB BEIIECTBA OT HAJIUYHS

BOJIOPOJHBIX CBA3CH.

dopmbl MOJIEKYJT B MPOCTpaHCTBE. | MOpuan3aius aTOMHBIX OpOUTasIei: sp, spz, sp3. 3aBUCUMOCTh T€OMETPUUYECKOTO

CTPOSHHUS MOJICKYJIbI OT THOPHIM3AIMU IIEHTPAJHLHOTO aroMa Ha MpUMepax: sp3-rH6sz[H3auHH — MOJIEKYJIBI METAaHa,

aMMHMAaKa, BOJbI; sz—FI/I6pI/II[I/IBaI_[I/II/I — MOJICKYJIBI ATHJICHA, XJIopuaa 0opa; Sp-THOpUAM3AIMU — MOJICKYJIBI alleTUJICHA,

okcupa yraeponaa (IV). Banenrssiit yron. JlnuHa cBsisu.

JleMmoHcTpanuu:

1. Mozienu MOJIeKyJT BEIECTB UMEIOIINX PA3TUIHYI0 THOPUAN3AIMIO IICHTPATLHOTO aToMa (B TOM YUCIH M KOMIIBIOTEPHBIC
3D-monenn).

2. Mojienu KpUCTAIUIMYECKUX PEIICTOK.
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XUMHNYECKUE PEAKIINHU

Knaccudukanys XuMHUeCKUX peaklid Mo pa3INYHbIM MPU3HAKAM: 110 TeII0OBOMY 3P QEKTy, M0 00paTUMOCTH, TIO
VU3MEHEHUIO CTENIEHEN OKUCIIEHUS AIEMEHTOB, 10 YHCIIY U COCTABY MCXOJHBIX BEILIECTB U MTPOYKTOB.
OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE peakUu. Teopus 3JIeKTpoan3a. DIEKTPOJIU3 paciljIlaBOB U BOAHBIX PACTBOPOB COJIEH
OECKUCTIOPOAHBIX U KUCIOPOACOAEPKAIIUX KUCIOT.

Tennosoit addext xumuueckoit peakuuu. 3akoH ['ecca. TepMoxuMHUuecKkrue ypaBHECHHUS.

CKopocCTh XUMHUECKUX peakiuil. DakTophl, BIUAIONINE HA CKOPOCTh peakiui. [lonstre 06 sHepruu

aktuBanuu. Karanus. XumMuueckoe paBHOBECHE: YCIOBHE €r0 BOBHUKHOBEHHS U CITIOCOOBI €r0 CMEIIEHUS.
JlemoHcTpanuu:

1. DIIEKTPOJIU3 pacTBOpaA XJopuaa HaTpus, cyiabdara meau (II).

2. Beizienenue TeroThl MpU peakiiuyd MeTalljia ¢ KUCJIOTOM.

3. CMmelieHne XMMHYECKOTO PaBHOBECHSI B 3aBUCMMOCTU OT KOHLIEHTPALIMM BEIIECTB (HAa MPUMEPE PEAKIMU XJIOpHUja
xenesa (I1II) ¢
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pOodaHUIaAMU).

JlabopaTopHbIe ONBITHI:

1. CpaBHEHME CKOPOCTH Pa3I0KEHUS IEPOKCH]IA BOJIOPO/IA MPU UCTIOIb30BAHUU PA3HBIX KaTAIU3aTOPOB (OKCH/I MapraHia
(IV), noaua kaiusi, MeIHBIM KyIIOpOC U T.J1.).

PACTBOPBI

6 |Knaccudukaius AUCIIEpCHBIX CHCTEM Ha TPyOOJUCIIEPCHBIE M TOHKOAMCIICPCHBIC (KOJIOWIHBIC U UCTHHHBIC PACTBOPHI).
Paznmuaust Mex Ty KOJUTOUIHBIM U UCTHHHBIM pacTBopoM. Dddekt Turnans. [Iporecc pacTBOpeHHS B BOJIE MOJICKYIISIPHBIX
M MOHHBIX COCAMHECHHMN. DJICKTPONMTHYECKas auccoluanus. KUCIoThl, MIeNoYn MW COJIM B CBETE JJIEKTPOJUTHYECKON
auccormanui. CTeneHb IUCCONMAlUM JJEKTpoiuTa. Bomopoanslii mokazarens — pH. Peakmmm wmoHHOTO OOMEHA.
['maponmn3 opraHuyecKuX U HEOPTaHMUECKUX BEIICCTB.
JlemoHcTpanuu:
1. O6pa3Iel TPyOOIUCTIEPCHBIX U TOHKOAUCTIEPCHBIX CHCTEM.
2. Oddext Tungans.
3. Peakiimu nonHOTO OOMEHA.
4. 'maponn3 HeOpraHMIECKUX U OPTaHUIECKUX COJICH.
JlabopaTopHbIe ONbITHI:
1. Onpenencare pH cpeapl Ipu MOMOITH YHUBEPCATLHOTO HHJIMKATOPA.
METAJJIBI U UX COEJJUHEHMUS

10 |OOmast xapakTepruCTHKa METAJIJIOB 110 CTPOCHHIO aToMa M ojioxeHuto B [lepuoaudeckoii Crucreme. OOmme Gu3nIecKue u

XUMUYECKHNE CBOMCTBA METALIOB. Psif akTuBHOCTH MeTayioB. CIIOCOOBI MOTYyYEHUSI METAJUIOB: BOCCTAHOBIICHHE OKCHUIIOB
METAJUIOB, JJIEKTPOJIM3 PACTBOPOB M paciuiaBoB cojeid. CraBbl MeTtauioB. OKCHABI W THUAPOKCHABI METAaJIOB.
XUMHYECKUE CBOMCTBA OCHOBHBIX OKCHIOB M THMAPOKCHAOB. M3MeHEeHHE CBOMCTB OKCHUIOB M THAPOKCHUIOB METAILIOB B
3aBUCUMOCTH OT CTEIIEHU OKUCICHUSI MeTalla (MEPEX0] OT OCHOBHBIX CBOMCTB K KUCIIOTHBIM) — Ha IPUMEPE COCTMHEHUM
Maprasiia uiau xpoma. [I[pumenenune MeTauioB U ux coeauHeHui. [Ilpupoansie coequHeHns: MeTaUIoB. JleMOHCTpanum:

1. Koamexkimsa MeTaioB.

2. [lonyuenue meau u3 okcuaa meau (11) mpu ee BOCCTaHOBIEHUH BOJIOPOAOM.

3. Ou3nyecKue U XMMHYECKHE CBOMCTBA METAJIOB.

4. Komrexius CIuIaBOB METall

5. BoccTtanoBnenune nona szO z:o wona Cr?

JlabopaTopHbIe ONbITHI:

1. CpaBHEHHE XUMHYECKON aKTUBHOCTH METAJIJIOB B PEAKITUAX C KUCIOTAMH.
2. Ilonmy4yeHue ruipoKcria MeTajljla ¥ U3y4YeHHE ero CBOMCTB.

3. OxpammBaHKE IJIAMESHH COJISIMU METAJIJIOB.
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HEMETAJLUIBI 1 UX COEJJUHEHUA
OO6m1as xapakTepUCTUKA HEMETAJJIOB 110 CTPOCHHUIO aTOMa U MnojiokeHuto B [lepuoandeckoit Cucrteme. 3menenue
KHUCJIIOTHBIX CBOUCTB
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HEMETAJUIOB B rpynnax. OrU3nyecKkne CBOMCTBA HEMETAILUIOB. XMMUYECKUE CBOMCTBA HEMETAJIOB. JleTyune BOOOpPOIHbBIE
coeMHEHUs HeMmeTauioB. CpaBHEHUE CBOMCTB JIETYYMX BOJOPOJHBIX COCIUHEHHII HEMETayuioB 2 mepuoja. KuciotHeie
OKCHJIBI U UX XMUMHYECKHe CBOMCTBA. KucmoTel. Xumuueckue cBoicTBa KuciaoT. Kucnorel-okuciurenu. Crnenuduaeckue
CBOMCTBA KOHIICHTPUPOBAHHOUN CepHOM M a30THOW KHUCIOT. [IpruMeHeHue HemeTauioB UM uUxXx coeauHeHuil. CoequHeHus
HEMETAJIJIOB B IPUPOJIE.

JdeMoHcTpanuu:
1. O6pasipl HEMETAILJIOB.

2. Peakuus HemeTaia ¢ METaJNIOM (HalpuMep, CEpbl C IUHKOM WJIA aJTFOMUHUEM).

3. IlomyyeHne XJIOpOBOIOPOJA, AMMHUAKa M UX pacTBOpeHHE B Boje. CpaBHEHHME XapakTepa Cpellbl BOJHBIX PACTBOPOB
BEILIECTB.

4. XMMAYECKHUE CBOMCTBA KUCIIOT.

5. Peakuuuy a30THOM KMCJIOTBI C MEZIBIO, YTIIEPOJOM.

JlabopaTopHbIe ONbITHI:

1. CpaBHEHME XUMUYECKUX CBOMCTB OPraHUYECKUX U HEOPTAHUYECKUX KUCIOT.

IIpakTHyeckune padoThI:
1. DkcnepruMEeHTaNIbHbBIC 33141 10 TeMaM «MeTaJllbl U UX COeIMHEHUs», «HeMeTaibl U X COSUHEHHUSI».

OPUEHTHUPOBOYHBIE TEMbI UCCJIEJJOBAHUHN B PAMKAX YUEBHO-UCCJIEJJOBATEJbCKON
NEATEJBHOCTHU OBYYAIOLIIUXCS

Onpenenenue pH npupoaHbIx BOJI, TOYB.

N3yueHnne mnoBEpXHOCTHOTO HATSHKEHUS Pa3IMUHbIX

xuakocteil. Co3ganne XUMHYIECKOTO HCTOYHUKA TOKA.

N3yuenune BIUSHUS pa3TUIHBIX KaTaTU3aTOPOB HA CKOPOCTh PA3JIOKEHUS
MEePOKCHIA BOJAOPOAA. AKKYMYJISATOPHI.

[IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYI.

Ornpenenenre KUCIOTHOCTH

(bPYKTOBOTO COKa.

CuHTE3 HEOPraHMYECKUX KOMIUIEKCHBIX COJIEH.

N3yueHnne COOTHOIIEHUS CTENIEHN OKUCIIEHHSI HOHOB C UX OKPACKOM B BOJIHBIX

pactBopax. J[parorneHHbIe METaJLIbI.
Penxo3zemMenbHEIE DJIEMEHTEI.
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V. TPEBOBAHUSA K OHEHUBAHUIO
YUEBHBIX JJOCTUXKEHUH 1O
XUMHUHN

1. OneHka 3HaHUW, YMEHUH, HABBIKOB O0YYaOIIMUXCS JTOJDKHA OBITh MJIaHOBOM,

CHUCTEMAaTUYECKOM, LIeJICHANPaBICHHOW, KBAJIU(PUIIMPOBAHHOMH,
MHOT'OCTOPOHHEH, nuddepeHurpoBaHHOM, WHTEHCHBHOM, YETKO

OpPraHU30BaHHOM, PE3YJIbTATUBHOM.

2. C nenbto 605ee TiIy00KOro u3yyeHus COCTOSIHUS OOy4YEeHHs] U BOCTIMTAHUS
VICTOJIB3YIOTCS CICAYIOIIME BUABI KOHTPOJIS:

e IIPEABAPUTEIBHBIN;

e TEKYIIWUH;

e TEMaTHUYCCKUI;

e TIEPCOHAIBHBIN

 (ppoHTaTBHBIN;

e HTOTOBBIN.

3. Bo BpeMst KOHTPOJIA HCHOJIb3YIOTCS Pa3IMYHbIE METOIBI:

o Oecena;

e HAOJIOJIEHUE;

e YCTHBIEC U MMCbMEHHbBIE OMIPOCHI;

e TMPAKTHUYECKHUE U JIA0OPATOPHBIC PAOOTHI;

e TECTHUPOBAHHUE;

« 3ammTa pedepaToB, mpe3eHTAIUH, TBOPUECKHUX PAOOT;

e KOHTpOJBHAs paboTa, 3a4eT.

3adetHast paboTa MPEANoaaraeT cCaMOCTOATEIbHYIO MOATOTOBKY O0YYarOmnuXCs

no 3apaHee OOBSABICHHBIM BJEMEHTaM KOHTpois. 3adeTHas paboTa MOXKET
BBITNIOJIHATHCS KaK B YCTHOM, TaK M B TUCbMEHHOM (hopme.

4. Ilepen mpoBeleHHEM KOHTPOJUPYIOIIETO MEPONPHITHS OOy4aroluecs B
0053aTeIbHOM TIOPSIIKE JTOJKHBI OBITh O3HAKOMJICHBI C TPEOOBAaHHSAMH Y4EeOHBIX
JOCTH)KCHUHM (9JIeMEHTaMH KOHTPOJs). I[lpu 3TOM yuWTenb MOJDKEH MPOBECTH
000011aro1Iee MOBTOPEHHUE IO STUM AJIEMEHTaM.
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VI. KPUTEPUU OINEHUBAHUSA PABOT 110 XUMHUHU

Pesynbrarel OOyueHUss XMUMHMU JOJKHBI COOTBETCTBOBATH OOIIMM 3aJadyam
npeaMeTa U TpeOOBAaHUSAM K €r0 YCBOCHHIO. Pe3ynbraTel 00y4eHHs OLICHUBAIOTCS I10
nATHOAIUIbHOM cucTeme. [Ipu OlLieHKe y4MTBIBAIOTCSA CJEAYIOLIME KaueCTBEHHBIE
[OKa3aTeJu OTBETOB: INIyOMHAa (COOTBETCTBHUE M3YYEHHBIM TEOPETHYECKUM
00001IEHNSAM); OCO3HAHHOCTh (COOTBETCTBUE TPeOYEMBbIM B IPOrpaMMe YMEHMSIM
OPUMEHSTh TMOJYYCHHYIO HMH(POpMAIUIO); TMOJHOTa (COOTBETCTBHE OO0BEMY
IporpaMMbl U HH(GOPMALIUN yUeOHHKA).

[Ipu oleHKE YYWUTBHIBAIOTCS YUCIO M XapakTep OIMMOOK (CYIIECTBEHHBIC HIIU
HECYLIECTBEHHBIE).

Cywecmeenuvie  owuOKY  CBSI3aHBI C  HEJOCTATOYHOM  INIyOMHOH WU
OCO3HAHHOCTBIO OTBETA (HalpuMep, OOy4aroIUNCs HENPaBUIBHO YKa3all OCHOBHBIE
PU3HAKU IIOHATUM, SBICHUM, XapaKTEpHbIE CBOWCTBA BEILECTB, HEIPABUIIBHO
chopMyIMpoBall 3aKOH, MPABWJIO U T.II. UIM OOYYalOUIMICS HE CMOT MPUMEHUTH
TEOPETUUECKUE 3HAHUS UIA OOBSICHEHUS U TPEACKA3aHUsl SBJICHUM, YCTAaHOBIICHUS
MPUYNHHO-CJICICTBEHHBIX CBA3EH, CpaBHEHMSI U KJIacCU(UKALIUY SBJICHUM U T. I1.).

Hecywecmeennvle owubku ONpenessioTCs HEMOJHOTOW OTBeTa (Hampumep,
yIyleHue U3 BUAa KaKoro-iubo HexapakTepHOro (akra mpu ONKWCAHUMU BELIECTBA,
npouecca). K HUM MOXHO OTHECTH OTOBOPKH, OIHUCKH, JOIMYUIEHHBIE IIO
HEBHUMATEJILHOCTU (HampuMmep, Ha JBa W 0oJyiee YpaBHEHUsI PEAKUUNA B IOJHOM
MOHHOM BHUJIE JIOMYyIIeHA OHA OIKOKa B 0003HAYCHUH 3apsiia HOHA).

PCBYJIBTaTBI O6y‘-IeHI/I$I IMPOBCPAKOTCA B IIPOHCCCC YCTHBIX W TIHCBbMCHHbBIX
OTBCTOB 06}"—1 AI0IMuXCsHd, a TaKKC IIpW  BBIHIOJHCHHMHM HWIMH XHMHYCCKOI'O
OKCIICPUMCHTA.

OueHka TeopeTHYEeCKUX 3HAHUM
Ilpu oyenusanuu omeema HeoOXOOUMO YYUMBIBAMb GlAOEHUE 00YUAIOUWUMCS]
Mamepuaiom mexKyweu memvl U UCNOAb306AHUE 3HAHUU, YMEHUU U HABbIKO8 panee
U3YUEHH020 Mamepuana Ha OCHOBAHUU YCMHO20 UAU NUCbMEHH020 omeema
obyyaroue2ocs.

OueHka «5»: OTBET IOJHBIN U MPABUJIbHBIA HA OCHOBAHUHU U3YYEHHBIX TCOPHUIl;
Marepuall  HU3J0KEH B  ONPEACICHHOM  JIOTMYECKOM  IMOCIENOBATEIbHOCTH,
JUTEPATYPHBIM  SI3BIKOM; OTBET CAMOCTOATENbHBIM. JlomyckaeTcs  OJIHA-IBE
HECYILIECTBEHHbIE OLIMOKH, KOTOPbIE 00yUYaIOIIMUICSI CaMOCTOSITEIbHO HUCIPABISET B
XO0JI€ OTBETA.

Ouenka «4»: OTBET NOJIHBIN W NPABUJIbHBIA HA OCHOBAaHUU U3YUYEHHBIX TEOPUI;
MaTEepUANl U3JI0KEH B OINPEIACICHHOM JIOTMYECKOM IOCIEAOBATEIbHOCTH, IPU 3TOM
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JOIYILEHbl JIBE-TPU HECYIIECTBEHHBIE OIIMOKHM, HCIPABICHHBIE IO TPEeOOBAHMIO
YUUTEIS.

Ounenka «3»: OTBET MOJIHBIN, OOy4YalOIIUICS BIAJCET MaTepUajOM TeKyIe
TEMbI U MPOWJEHHOTO MaTepuaja, HO MPU 3TOM JOMYIIEHa CYIIECTBEHHAs OIINOKa
WA OTBET HEIIOJIHBIN, HECBS3HBIN.

Ouenka <«2»: npu oOTBeTe OOHAPYKEHO HEMOHMMAaHHE OO0yYaroIIUMCS
OCHOBHOT'O COJIEpXaHusi Y4yeOHOro marepuaia WId JIONYIIEHbl CYIIECTBEHHBIE
OIIMOKH, KOTOpbIE 00YyYarOUNACA HE MOXET UCIPABUTh MPHU HABOSALIMX BOMPOCAX
YUUTES.

Ouenka «1»: OTCyTCTBHE OTBETA.

OneHka 3KcnepUMeHTATbHBIX YMEHUH
Oyenka cmasumcs Ha OCHOBAHUU HAOMIOOeHUs 3a 00yYarWuMcs U
NUCbMEHHO20 omyYema 3a pabomy.

Onenka «5»: paboTa BBINOJIHEHA IOJHOCTbIO M IPABUIBHO, CHAEJIaHbI
MpaBWJIbHbIE HAOJIIOJICHUS M BBIBOJBI; SKCIIEPUMEHT IMPOBEJEH M0 IJIaHy C Y4€TOM
npaBmil OE30MACHOCTH KHU3HEACSITEIbHOCTH W TMpaBUi pabOThl C BEIIECTBAMU U
00Opy/IOBaHUEM; MPOSBIEHBl OPraHU3ALMOHHO-TPAKTHUECKUE YMEHHS M HaBBIKH
(moepKUBArOTCA YMCTOTAa pabOYero MecTa u
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HOPS/IOK Ha CTOJIE, SKOHOMHO UCTOIb3YIOTCS peakTuBbl). OT4eT 0 pabote opopmieH
0e3 omuOoK, Mo IIaHy U B COOTBETCTBUHU C TPEOOBAHUSIMH K O(DOPMIICHHUIO OTYETA.

Ouenka «4»: paboTa BBINIOJIHEHA TPABWIBHO, CHEJIAHBl TPABHILHBIC
HAOJFOZICHUST W BBIBOJBI, HO TIPHU ATOM JKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WJIH
JOMYIIEHBl HECYIIECTBEHHBIC OMIMOKK B pabOTe C BEIIECTBAMH U 00OPYIOBAHUEM.
JlomymmieHbl OJHa-BE HECYIIECTBEHHBbIC OIMMOKA B OGOPMIICHHH IMHCHMEHHOTO
oT4eTa o padorTe.

Ounenka «3»: paboTa BBHINIOJHEHA MPAaBHJILHO HE MEHEE YeM HAIOJIOBUHY WIIH
JOMyIIIEHA CYIIECTBEHHAas OMMOKa B XOJ€ OSKCIEPUMEHTa, B OOBSICHEHUU, B
obopmiieHnr PabOThI, B COOJIFOICHUH TPaBWI OE30MACHOCTH KU3HEIESITCIHHOCTH
npu paboTe C BemecTBAaMU U O00OpYIOBAaHHWEM, KOTOpasi WCIPABISETCS II0
TpeOOBaHMIO yuuTeNs. JlomyIeHsl oqHa-/1Be CyIECTBEHHBIC OIMTUOKN B 0(OPMIICHUN
MUCHBMEHHOTO OTYETa O MIPAKTHUECKOHN padoTe.

OTmeTKa «2»: jgomylieHbl JBe (M 0ojiee) CYIIECTBEHHBIE OIIMOKM B XOJ€
AKCIIEPUMEHTa, B OOBSICHEHUH, B O(QOPMIICHUM MHUCHMEHHOIO OT4YeTa O padore, B
coOJro/IeHny TIpaBuil 0€30MTaCHOCTH JKU3HEACATEIIPHOCTH TP paboTe C BEIIECTBAMU
u 000pyIOBaHHWEM, KOTOpbIE OOYYaIOmUWCS HE MOXKET WCIPABUTH JaXe II0
TpeOOBAHUIO YUUTEIIS.

OtrMmeTrka «I»: paboTa HE BBINOJHEHA, y OOYYaIOLIErocs OTCYTCTBYIOT
IKCIIEpUMEHTAJbHbIE YMEHHUS, HE O(OPMJIEH NHCHbMEHHBIA OTYET O MPOBEIECHUH
paboThI.

OueHnka yMeHHH peliaTh IKCIEPUMEHTAJIbHBIC 321a4H
Ouenka «5»: MIaH PEeHIEHUs] COCTABIICH MPABHIIBHO; MTPABUIILHO OCYIIECTBIICH
0J00p XMMHUYECKMX DPEAKTHUBOB M O0OpYIOBaHMS; J1aHO IIOJHOE OOBSCHEHUE HU
CIEJIaHbI BBIBOJIBI.

Ounenka «4»: MaH peuieHus] COCTaBJIEH MPaBUIIbHO; IIPABIIIBHO OCYILECTBIIEH
no100p XUMHUYECKUX PEAKTUBOB M OOOpYAOBaHUsS, IPU 3TOM JOIMYIIEHO He Oosee
JIBYX HECYIIECTBEHHBIX OIMIMOOK B OOBSICHEHUH U BBIBOJIAX.

Ouenka «3»: IaH penieHus] COCTaBJICH MPABWIBHO; MPABWILHO OCYIIECTBICH
mo00p XMMHYECKUX PEaKTHBOB W OOOpYJOBAaHHS, HO JIONYIIEHA CYIIESCTBCHHAS
olInOKa B 0OBACHEHUH U BBIBOJAX.

Ouenka «2»: jgomyiieHbl ABe (M 0Oosee) CYIIECTBEHHBIE ONIMOKM B IUIAHE
pelieHusi, B MoA00pe XMMHUYECKHX PEaKTUBOB M O0OpYJ0BaHUS, B OOBSICHEHUH U
BBIBOJIaX.

Ouenka «1»: 3a1a4a He peleHa.

Ouenka yMeHMH peliaTh pacyeTHbIe 3a1a4M
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IIpy oLEHMBaHMU pELIEHHsS pacyYEeTHbIX 3aJad HEOoOXOJUMO YYMTHIBATh
BJIAJICHUE 3HAHUSMU TEOPETUYECKOTrO M IPAKTUYECKOTO0 MaTrepuala, YMEHUSIMU U
HaBBIKAMH €T0 HCIIOJB30BaHUs JUIsI COCTAaBJIEHHWs IUIaHA pPEUICHUs 3aJa4ud U
BBIITOJTHEHUS YIIPAKHEHUM.

Ouenka «5»: [IpaBUIbHO NOHATO 3aJaHHUE, COCTABJIEH AJITOPUTM PELICHUS
3aJlayM, B JIOTUKE PACCYKJIEHUS M PELICHUU HET OUIMOOK, MOJy4YeH BEPHBIN OTBET,
3aJlaya pelieHa palroHalbHbIM CIIOCOOOM.

Ouenka «4»: B JIOTUKE PACCYXIEHUS U PEIICHUU HET CYIIECTBEHHBIX OIIHMOOK,
HO 3aJlaya peIieHa HEPAIMOHAIBLHBIM CIIOCOOOM WJIM JOMYIIEHO HEe 0oJiee NIBYX
HECYIIECTBEHHBIX OMMOOK, TTOJyYEeH BEPHBII OTBET.

Ouenka «3»: 3amaHue MOHATO NPaBUWIbHO, B JIOTMKE pAaCCYXICHHSI HET
CYILIECTBEHHBIX OMIMOOK, HO JOIMYyIIEHA CYUIECTBEHHAs OIIMOKAa B MAaTeMaTUYECKUX
pacuerax.

OlIeHKa «2»: UMEIOTCA CYHICCTBCHHEIC OIIMOKH B JIOTHKE PACCYKACHUA 1 PCIICHHUN.

Ouenka «1»: 3a7a4a He pelleHa.

OuneHka MMcbMeHHBIX KOHTPOJIbHBIX
padort

OueHka «S»: OTBET MOJIHBIN U TPaBUWIbHBINA, BO3MOKHA HECYIIICCTBEHHAs OIIMOKA.

OuneHka «4»: OTBET HEIOJIHBIM MJIH IOMYIICHO He 0oJiee IBYX HECYIICCTBCHHBIX
OIIUOOK.

Ounenka «3»: paboTa BBIIIOJIHEHA HE MEHEE YeM HAIlOJIOBMHY, AOIYIEHA OJIHA
CYILIECTBEHHAs OLINOKa U JIBE-TPU HECYIIECTBEHHBIE.
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OlIeHKa «2»: pa60Ta BBIIIOJIHCHA MCHEC UCM HAIIOJJOBUHY HJIM COACPIKUT
HCCKOJIBKO CYIICCTBCHHBIX OIINOOK.

Ounenka «1»: paboTta He BBITIOTHEHA.

Ilpu oyenke 8vinoneHUs NUCbMEHHOU KOHMPOILHOU pabOmbl He0OX00UMO
yuumueleames mpebo68aHus eOuUH020 opPhocpagduuecKo2o percumd.

OueHka TeCTOBBIX PadoT
TecTbl, cocTosiue U3 MATH BOINPOCOB MOKHO HMCIOJIb30BaTh MOCIE U3YyUEHHUS
Kaxaoro warepuana (ypoka). Tect wu3 10-15 BompocoB wHCHONb3yeTCs A
nepuoanyeckoro KoHTpoisi. Tect u3 20-30 BOompocoB HEOOXOIWMO HCIOJIB30BATh
JUIS UTOTOBOTO KOHTPOJIS.

[Tpw orleHUBAHUH HCITOJIB3YETCS CIICIYIOIIAs ITKaja: I TECTa U3 MSATH
BOTIPOCOB

e HET OIINOOK — OIIEHKA «5»;

e OJIHA OIIMOKA — OIICHKA «4»;

e JIBE OIIMOKH — OLIEHKA «3»;

e TpU OIIMOKU — OIICHKA

«2». Jlnsg Tecta u3 30

BOIIPOCOB:

e 25-30 npaBWIbHBIX OTBETOB — OIIEHKA «3»;

e 19-24 npaBUIbHBIX OTBETOB — OIIEHKA «4»;

e 13-18 mpaBHIbHBIX OTBETOB — OIIEHKA «3%»;

e MeHbIIE 12 npaBUIBHBIX OTBETOB — OLICHKA «2».

Ouenka pegepara
Pedepat orienuBaeTcs mo cieayromuM KpUTEPUSIM:

 coOmosieHne TpeOoBaHUM K €ro 0POPMIICHHIO;

e HEO0OXOTUMOCTh U JOCTATOYHOCTD JJISI PACKPBITHS TEMBI TIPUBEICHHON B
TekcTe pedepara uHGpoOpMaIuu;

e yYMEHHE 00yYaroIerocs CBOOOHO U3NIaraTb OCHOBHBIEC UJIEH, OTPAKEHHBIC B

pedepare;
¢ CHOCOOHOCTH oOyuaromerocs HOHSATH CYTh
3a]J7aBaeMbIX YIICHAMH aTTECTAllMOHHOW KOMHCCUU BOIIPOCOB U

c(hopMyIUpOBaTh TOUHBIE OTBETHI HA HUX.
[Ipu Hecormacum 0OOy4arOUIETOCs C OLIEHKOW, MOJyYE€HHOM Ha KOHTPOJIHHOM

MEPOIPUATHUH, OH MMEET MPaBO MOBBICUTH €€ /10 BHICTABJICHUS UTOTOBOM OLIEHKH 3a
teMy. IIpu »TOM yuuTenb AOMKEH OOECIEeUUTh MPOBEPKY YPOBHSA YCBOEHHUS TeX
AJIEMEHTOB KOHTPOJISI, M0 KOTOPBIM Yy4alluiicss oOHapyKUJl HEAOCTATOYHO MPOYHBIE
3HAHMUSL.
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Ntorosas oleHka 3a TeMy, ceMeCTp, YUeOHBINH TOJ] ONPEACISIETCS KaK CpeaHee
apupMeTHIECKOE TEKYIUX OIEHOK. MToroBas oreHka OJDKHA OTPaKaTh pealbHBINA
YPOBEHB JINYHO OCBOCHHBIX 00YYaIOMUMCS 3HAHUH, YMEHHM, HABBIKOB.

VY4eOHO-MEeTOAUYECKUN KOMIUIEKC XUMUH KaK yueOHOU JUCIMILTUHBI BKIIIOYAET
KOMIUIEKTHI JOKYMEHTOB:

¢ HOPMATHBHO-WHCTPYKTHBHOE 0O€CIIeYeHne MpEoaBaHus yueOHO
JIACUUATLIUHBI
«XUMHUS»;

e IIPOrpaMMHO-MCTOJUYCCKOC U TUAAKTUYICCKOC oOecrnecueHue y‘{C6HOFO
npeamMcETa;
e MAaTCPUAIBHO-TCXHUYICCKOC obecrieueHue npernogaBaHusd IMpeamMeTa.
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JAunakTudeckoe odecneyeHue
yueOHOro nmpomecca Hapsiay ¢
y4eOHOM JIuTepaTypoit
BKJIIOYAET
e yueOHbIE MaTepuajbl HWUIIOCTPATUBHOTO XapakTrepa (OMOpHbIE
KOHCIICKTBI, CXEMbI, TAOJIHIIBI, THATPAMMBI, MOJIEIH H JIP.);
« yueOHbIE MaTepuajbl UHCTPYKTHBHOIO XapakTepa (MHCTPYKLIHU IO
OpraHu3alMKi CAMOCTOSITEHLHOM PabOThI O0YUYaIOIINXCS)
e MHCTPYMEHTApHUIl IMarHOCTUKUA YPOBHSI O0OYYEHHOCTH OOYHarOIINXCS



(cpeacTBa TEKYLIETO, TEMATUYECKOTO W HUTOTOBOTO KOHTPOJIA YCBOECHUS
00y4aroIIMMUCS COIEPKAHUS XUMUYECKOTO 00pa30BaHuUs);

« BAPMAHTHI PA3HOYPOBHEBBIX U TBOPUECKHUX JOMAIIHUX 3a/IaHH;

e MaTepUaJIbl BHEKJIACCHOM M HAy4YHO-HCCIIEIOBATEIBCKOM pabOThl 1O
npeaMery (mepedeHb TeM pedepaToB M HCCIEIOBAaHUN MO Yy4eOHOU
nucuuruinee, TpedoBanus k HUP, pekoMenayemas nureparypa).



