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|. MOSICHUTEJIbHASI 3AIIMCKA
Pabouasi nporpaMMa 1o XuMH¥ OPMEHTHPOBaHAa HA
o0yuarwmuxcsi 8-9 kjiaccoB, pa3padoTaHa Ha OCHOBe:
HOPMATHUBHBIX JJOKYMEHTOB:

— denepanpHoro 3akoHa «O06 obpazoBanum B Poccuiickoit deneparum
(crates 11, 12, 28), ot 29 nexadbpst 2012 r. N 273-O3, BCTynuiI B CHILY C
01.09.2013r. 1 denepanbubiii 3axoH oT 29 nexadps 2012 1. N 273-d3 06
o0Opa3zoBaHuU

— DenepanbHOT0 roCy1IapCTBEHHOTO0 00Pa30BaTEIBLHOIO CTaH1apTa OCHOBHOTO
oO1ero odopaszoBanus (yTBEpKAEH pukazoM MuHoOpHayku Poccuu ot
17.12.2010 r. Ne 1897, 3apeructpupoBat B Muntocte Poccun 01.02.2011 r.,
peructpanuoHHbiii Homep 19644); Ilpuka3 MunucrepcTBa o0pa3oBaHus 1
Hayku PO ot 17 nexadps 2010

— OcHOBHOI1 00pa30BaTEIBLHOM MPOTrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus

I'BOY OO c.KonoBanoBka. O0pa3oBaTebHasi NPOrpaMMa 0CHOBHOI'O
00111ero 00pa3oBaHus

B oOpaszoBarensHoM mpomecce ucnonbdyercs YMK, Bxomsmuii B (enepanbHbI MEpEeYeHb
y4eOHHUKOB, PEKOMEHJOBAaHHBIX MMHUCTEpPCTBOM o00pa3oBaHMs M Hayku Poccuiickoii
®denepanny K UCIOJIB30BAHUIO:

aBTOpckoit mporpammsl [.E. Pymsutnuca, ®.I'. ®enpamana miust 8 — 9 kmaccoB (06a30BblIif
ypOBeHb), u3aatenbctBo Mocksa «lIpocsemienus» 2016r.

OO0mas xapakTepuMcTHKa y4eOHOr0 nmpeamera

B cucreme ectecTBeHHO-HaAy4yHOro 0oOpa3oBaHUs XUMHUS KaK Y4eOHBIM IpeaMeT 3aHHMaeT
Ba)XHOE MECTO B MO3HAHMU 3aKOHOB NPHUPOJIbI, B MaTepHaIbHON KM3HHU OOLIECTBA, B PEIICHUU
II100aNbHBIX MPOOJEM 4YeIOBEYeCTBa, B (DOPMUPOBAHMU HAYYHOM KapTHHBI MHUpa, a TaKXe B
BOCIIMTAHUU YKOJIOTHUECKOM KYJIbTYpPBI JTHOACH.

XuMusl Kak y4eOHBIM IpeIMeT BHOCUT CYLIECTBEHHBIN BKJIAJ B HAyYHOE MHUPOIIOHHMMAaHHUE,
B BOCIIMTAHHME U PA3BUTHE YYALUXCs; MPU3BaHA BOOPYKUThH yUYaIIMXCS OCHOBAMH XMMHMUYECKUX
3HaHUN, HEOOXOJUMBIX JIJISl MOBCEAHEBHOM JKM3HU, 3aJ0XKHUTh (PYHIAMEHT JUIsl JallbHEHIIero
COBEpPILEHCTBOBAHUS XMMUYECKMX 3HAHUH KaK B CTapLIMX KJIaccax, TaK U B JPYTrUX y4eOHBIX
3aBEJICHUSX, a TAK)KE ITPAaBUIIbHO COPUEHTUPOBATH ITIOBEICHUE YUAIIUXCS B OKPYKAOIIEH cpesie.

B copepxaHuM [aHHOrO Kypca IPEICTaBIEHbI OCHOBOIIOJIATAIOIIME XUMUYECKUE
TEOPETHUYECKUE 3HAHMS, BKIIFOYAOIINE N3YYCHHE COCTABA U CTPOCHMSI BELIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOCHHS, KOHCTPYMPOBAaHHUE BEIICCTB C 3aJaHHBIMM CBOMCTBAMH, MCCIIEJOBAaHUE
3aKOHOMEPHOCTEN XMMHWYECKUX IPEBPALICHUN U MyTEH YIPABJICHHUS MUMHU B LEJSX MOIYYEHUS
BEILECTB.

@akToNIOrnyecKkass 4YacTb NPOrpamMMbl BKJIKOYAET CBEACHUS O HEOPraHMYECKUX U
OpPraHUYECKUX BelecTBax. Y4eOHbIH MaTepHaia 0TOOpaH TaKUM 00pa3oM, YTOObI MOXKHO OBLIO
OO0BSCHUTH HA COBPEMEHHOM M JOCTYITHOM JJIsl YYalIUXCS YPOBHE TEOPETUUYECKUE TOJIOKEHUS,
M3y4aeMbl€ CBOMCTBA BELIECTB, XUMUYECKHUE IIPOLECCHI, IIPOTEKAIOIIUE B OKPYXKAIOLIEM MUDE.

TeopeTnueckyr0 OCHOBY M3YyYEHHs HEOPraHMYECKOM XMMHMHM COCTaBJIIET aTOMHO-
MOJIEKYJIIPHOE y4eHue, nepuoauueckuil 3akoH J[. 1. MenaeneeBa ¢ KpaTKUMH CBEAEHUSIMU O

CTPOCHUH aTOMOB, BUAAX XMMHYECKOHN CBA3H, 3aKOHOMEPHOCTAX XUMHUYECKUX PEAKIIHM.
N3ydyeHne opraHn4eckoil XMMUM OCHOBaHO Ha yueHuu A. M. byTiepoBa 0 XuMHUECKOM
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http://konschool.minobr63.ru/wp-content/uploads/2019/01/1-%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%BE%D1%82-29-%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8F-2012-%D0%B3.-N-273-%D0%A4%D0%97-_%D0%9E%D0%B1-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2.docx
http://konschool.minobr63.ru/wp-content/uploads/2019/01/1-%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD-%D0%BE%D1%82-29-%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8F-2012-%D0%B3.-N-273-%D0%A4%D0%97-_%D0%9E%D0%B1-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2.docx
http://konschool.minobr63.ru/wp-content/uploads/2019/01/Приказ-Министерства-образования-и-науки-РФ-от-17-декабря-201.docx
http://konschool.minobr63.ru/wp-content/uploads/2019/01/Приказ-Министерства-образования-и-науки-РФ-от-17-декабря-201.docx
http://konschool.minobr63.ru/wp-content/uploads/2015/10/%D0%A4%D0%93%D0%9E-%D0%9E%D0%9E%D0%9E-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0.pdf
http://konschool.minobr63.ru/wp-content/uploads/2015/10/%D0%A4%D0%93%D0%9E-%D0%9E%D0%9E%D0%9E-%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0.pdf

CTPOEHUHM BELIECTB. YKa3aHHbIE TEOPETUYECKHE OCHOBBI Kypca TO3BOJISIIOT —y4alluMCs
OOBSICHATH CBOWCTBA M3y4YaeMbIX BEIIECTB, a TaK)Ke 0E30IacHO HMCIIOIB30BaTh 3TH BEILECTBA U
MaTepHabl B ObITY, CEJIbCKOM X03sIHCTBE u Ha IPOM3BOJICTBE.
B HU3YUCHHUH KypCa 3HA4YUTCIIbHAsd POJIb OTBOAUTCA XHUMHUYCCKOMY OSKCIICPUMCHTY:
IIPOBE/ICHUIO MPAKTHUECKUX U J1a00paTOPHBIX paboT, HECTOKHBIX IKCIEPUMEHTOB U OMHUCAHUIO
HUX PE3YyJIbTATOB, CO6JIIO,[[€HI/IIO HOPM U IIpaBHJI NOBCACHUA B XUMHUYCCKHUX ﬂa6opaTomex.
OCHOBHBIMU IPOOJIEMaMU XUMUH SIBJIIOTCS U3y4EHHUE COCTaBa U CTPOEHUS BEILECTB,
3aBHCHUMOCTH UX CBOMCTB OT CTPOCHUSA, KOHCTPYUPOBAHUC BCUICCTB C 3aJaHHBIMU CBOﬁCTBaMH,
UCCJIEIOBaHNE 3aKOHOMEPHOCTENH XUMUYECKUX MPEBPAIIECHUI 1 ITyTel yIpaBlIeHUs] UMHU B LIEJAX
MOJTyYeHHUsI BEIIECTB, MATEPHAJIOB, PHEPTUU. YUueOHOE colepkKaHue pabdoyell MporpamMmbl
CTPYKTYPUPOBAHO IO IATH OJ0KaM: MeTo/ibl M03HaHUS B XUMHM; TeopeTHuecKkue OCHOBbI
xumun; Heopranuueckas xumust; Opranndeckass XuMus; Xumus U kusHb. CopepxaHue 3THX
yueOHbIX OJOKOB B paboyell mporpamMme CTPYKTYpPHUPOBAaHO IO T€MaM M HaIpaBJICHO Ha
JOCTIDKEHUE 1eJIel XUMHUECKOro 00pa30BaHus B CTapIIel IKOoJIe.

ean

W3yuenne XUMHUHM Ha CTYHEHM OCHOBHOIO OOIIEro o0pa3oBaHMs HAIpaBiICHO Ha
JOCTHKEHUE CIETYIONINX HEeeH:

- OCBOCHHE 3HAaHUI O XMMHYECKOH COCTaBJIAIOLIEH €CTECTBEHHO-HAyYHOM KapTUHBI MUpA,
BaOXXHEUIINX XUMHUIECKUX IMOHATHAX, 3aKOHAX U TCOPUAX;

- OBJIQJICHUE YMEHUSMU NPUMEHATH MOIy4YeHHbIE 3HAHUSA 71 0OBSICHEHUS Pa3HOOOPA3HBIX
XUMHYECKHX SBICHHM M CBOMCTB BCIICCTB, OLUCHKHW pPOJIM XUMHH B PA3BUTUU COBPCMCHHBIX
TEXHOJIOTUH U NOJIY4YEHUU HOBBIX MaTe€pHasoB;

- pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUS] XHUMHUYECKUX 3HAHUH C HCIHOJIb30BAHUEM pa3IMYHBIX
HUCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIbIOTCPHBIX

- BOCIHMTaHUE YOEXJIEHHOCTH B TO3UTUBHOM pOJM XMMHUU B JKU3HU COBPEMEHHOIO
06HIeCTBa, HGO6XOI[I/IMOCTI/I XUMHUYCCKU TPAMOTHOTO OTHOIICHHA K CBOEMY 3J0POBBIO U
OKpYXKarollleu cpee;

- IPUMEHEHUE MOJIYYEHHbIX 3HAaHUI 1 YMEHUI 1711 O€30M1aCHOT0 UCIIOIb30BaHUS BEIIECTB U
MaTepHajioB B OBITY, CEIbCKOM XO3sIMCTBE U Ha MPOU3BOJICTBE, PELICHUS MPAKTHUECKUX 3a/1a4 B
HOBCCHHGBHOI\/II JKHU3HH, NPECAYNPCIKIACHUA ﬂBHeHHﬁ, HaHOCAIIUX BpCa 3J0pPOBLIO YCIOBCKA U
OKpYKarolllen cpene.

MecTto npegmera B 0a3MCHOM y4eOHOM IIaHE

Pabouas mporpamma pazpaboTaHa Ha OCHOBE (helepaqbHOro 0a3MCHOro yuyeOHOro IjaHa
JUIs 00pa3oBaTeNbHbIX yupexaeHuil PO, B COOTBETCTBUM ¢ KOTOPHIM Ha M3Yy4YE€HHUE Kypca XUMHUH
B 8 - 9 xitacce — 2 4aca B Henelro Bcero 136 gacos; 8 kinacce -68 u/roxn. 9xitacc-68u/ron

—  Jluunocmmuwle, memanpeomemnsle u npeoMemuple pe3yibmamol 0C80EHUS YUeOH020
npeomema «Xumus»

JIMYHOCTHBIMM pe3ybTaTaMH U3yUSHHS TIPeMeTa « XUMUS SBISIFOTCS CIIEAYIOIINE YMCHUS:
- Bociuranue poccuiickoi rpakJaHCKON MICHTUYHOCTH: MIATPUOTHU3MA, JIIOOBH U YBAXKEHHUE K
OTeuecTBy, YyBCTBO TOPJOCTH 3a CBOIO Po/nHY, 32 pOCCHIICKYIO0 XUMHUECKYIO HAYKY
- ®opMHPOBaHUE LEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHUKH, & TAKXKE COLIMAIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JYXOBHOMY MHOT000Pa3HI0 COBPEMEHHOT'O MUPa
- (DOpMI/IpOBaHI/IC OTBE€TCTBCHHOI'O OTHOIICHUA K YUCHHUIO, TOTOBHOCTHU U CIIOCOOHOCTH K
CaMOpa3BHUTHIO U cCaM0O00pa30BaHUIO HA OCHOBE MOTHUBAIINY K 00YUEHUIO M TIO3HAHUIO, BEIOOPY
poHIHLHOTO 00pa30BaHMs HA OCHOBE HH(DOPMAIIMH O CYIIECTBYIOMIUX MPOPECCHSIX U INIHBIX
npodeccHoHANBHBIX TpeanouTeHnil. OCO3HAHHOMY TIOCTPOSHHIO HHIAMBUTYaTbHBIX
00pa30BaTEeNbHBIX TPACKTOPHH C YIETOM YCTOHYHMBEIX II03HABATEIHHBIX HHTEPECOB
- (hopMuUpoBaHE KOMMYHHUKAaTUBHON KOMITETCHIIUH B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIC3HOM,
y4eOHO — UCCIIEJI0BATENILCKOW, TBOPYECKON M APYTHX BUAX JICSITEIBHOCTH



- ®opMHUpOBaHHUE U IOHMMAaHUE LIEHHOCTH 3J0POBOT0 U 0€3710MacTHOr0 00pas3a *HU3HH, YCBOCHUE
NpaBUJI MHAWBUAYAIEHOTO U KOJUIEKTUBHOTO 0€301MacHOTO MOBE/CHHUS B UPE3BBIYAHBIX CUTYAIHSAX,
YTOKAAIOINX JKU3HU U 37J0OPOBBIO JIIO/IEH

- ®opMupoOBaHUE TIO3HABATEIHLHONW HH(POPMAITMOHHOM KYJIbTYphl. B TOM uncie pa3BUTHE HABBIKOB
CaMOCTOSITENILHOM PabOThI C y4eOHBIMU MTOCOOUSIMH, KHUTAMH, JOCTYITHBIMH HHCTPYMEHTAMH U
TEXHUYECKUMU CpeACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUI

- ®opMHpOBaHUE OCHOB SKOJIOTHYECKOTO CO3HAHUS HA OCHOBE MPHU3HAHUS LIEHHOCTH KHU3HH BO BCEX
ee MPOSBJICHUSIX U HE0OXOIUMOCTH OTBETCTBEHHOTO , OEPEKHOT0 OTHOIICHUS K OKpY>KaroIiel cpene
-Pa3BuTHe roTOBHOCTH K PELICHUIO TBOPUECKUX 3a/1a4, YMEHHE HaXOAUTh aJeKBaTHbIE CIIOCOOBI
HIOBEJICHUS M B3aUMOJIEHCTBHE C TapTHEpaMH BO BpeMs yueOHOH 1 BHEYy4eOHOM JeATelIbHOCTH,
CIOCOOHOCTH OLIEHUBATh NPOOJIEMHbIE CUTYaLlUU

MeTtanpeaMeTHbIMU pe3yJIbTaTaMU U3YUEHUS Kypca «XUMUs» sBisgeTcs (GOpMUpPOBaHKE
YHHUBEpCaIbHBIX yueOHbIX nercTBuil (Y'Y ).

Iloznasamenvrvie YVJI:

- - CamocTOATENHHO O0HAPYKUBATH U (HOPMYIIMPOBATH YUEOHYIO TPOOIIEMY, ONIPEENIATh 1ENb

y4eOHOM AeATeNbHOCTH, BEIOUPATh TEMY PaOOTHI
- BoigBurate Bepcuu perieHus mpo0aemMbl, 0CO3HABAaTh KOHEUHBIN pe3yibTaTt, BEIOUPATh U3
NPEeIOKEHHBIX M UCKAaTh CAMOCTOSATEIIEHO CPECTBA JTOCTHIKECHUS 1IETTH.

- CocTaBnsTh (MHIMBUAYAJIBHO WU B TPYIIIE) TUIAH PEIIeHUs TPOOIeMbl (BBIIOIHEHHUS IPOEKTA).

- PaboTast o rany, cBepsTh CBOM JCHCTBUS C LENBIO U, TPU HEOOXOJMMOCTH, HCIIPABISATH OIIMOKH
CaMOCTOSITEIILHO.

- B nuanore ¢ yuutenem coBepIIEHCTBOBATh CAMOCTOSATENILHO BEIPA0OTaHHBIC KPUTEPUH OLIEHKH.
Kommynuxamusnvie YY/i:

- CaMOCTOSITEIbHO OpPraHU30BbIBATh YU€OHOE B3aMMOAEHCTBHE B IpyIIIe (ONpeaessiTh 0OIIHe ey,
pacrpesesIaTh pojH, J0rOBapuBaThCS APYT C APYTrOM U T.1.).

CpencTBoM (GOpMHPOBAHUS KOMMYHUKATHBHBIX Y'Y [l ciyKaT TEXHOIOTHs TPOOIEMHOT0 AHajora
(moOy>KAarONINi ¥ OJBOASAIINI AUANOT) ¥ paboTa B MaJIbIX TPYIIAX, a TAKXKE UCIOIb30BaHUE HA
YpOKax 3JIEMEHTOB TEXHOJIOTHU MPOTYKTUBHOTO YTEHHUSL.

IIpeaMeTHBIMH pe3yIbTaTaMH U3YUSHHS IPEAMETa « XUMHUSD» SBIISTFOTCS:

- ®opMHpOBaHUE MEPBOHAYAILHBIX CUCTEMATH3MPOBAHHBIX MTPEICTABICHUN O BEIIECTBAX, UX
MPEBPAICHUSX U MTPAKTUYECKOM TPUMEHEHHH; OBJIa/ICHUE TIOHSATHIHBIM ammapaToM U
CUMBOJIMYECKHM SI3bIKOM XUMHU;

- - Oco3Hanue 00BEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOM HAayKH Kak 00IacTi

COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMHUYECKUX MTPEBPAILICHUI OPTaHMUECKUX U HEOPTaHUUECKUX

BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOW M HEXXUBOU MPUPOABI; YIIyOJIeHHE MTPeCTaBICHUI

0 MaTepPHAJIbLHOM €JMHCTBE MUPA;

- OBJaieHHe OCHOBAMHU XUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OLICHMBATh KU3HEHHbIE CUTYallMH, CBA3aHHbIE C XUMHEW, HaBbIKaMH 0€3011aCHOTO O0paleHHs ¢
BEUIECTBAMM, UCTIOIb3yEMbIMHU B IIOBCETHEBHOW KM3HU; YMEHUEM aHAJIU3UPOBATh U IJIAHUPOBATh
9KOJIOTHYECKU 0€3011acHOe TOBEICHHUE B IEIAX COEPEKEHUS 37J0POBbS  OKPYIKAIOIIEH Cpe/ibl;

- ®opMHUpOBaHNE YMEHHUH yCTaHABINBAThH CBA3HM MEXY PEalbHO HAOII01aeMbIMU XUMUYECKIMHU
SIBIICHUSIMU | TTPOIIECCAMU, TPOUCXOSIIUMU B MUKPOMHUPE, OOBICHSATH IPUIHMHBI MHOTO00pa3us
BEIIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHMS, a TAKXKE 3aBUCUMOCTH TPUMEHEHHUS
BEILIECTB OT UX CBOMCTB;

- [IpnoGperenus onpiTa HCHOIB30BAHUS PA3TUYHBIX METOOB U3YUECHHUS BELIECTB; HAOIIOACHUS 3a
UX MPEBPALICHUSIMH MIPH NMPOBEIEHUU HECTOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM
1ab60paToOpHOro 0O0PYAOBAHUS U TPUOOPOB;

- YMeHue oka3blBaTh NEPBYIO MOMOIIb IIPH OTPABIEHUSIX, 0KOTaxX U APYTUX TpaBMaxX, CBS3aHHBIX C
BELIECTBAMM U JIAOOPATOPHBIM 000pPYTIOBaHUEM;

- OBmageHne npuemMaMu padboTsl ¢ HHPOPMALIUEH XUMUYIECKOTO CO/IePIKaHMs, TIPEACTAaBICHHON B
pazHo (opme (B Buae TekcTa, Gopmyi, rpadukoB, TAOIMYHBIX JaHHBIX, cXeM, (hoTorpadmii u mp.)

- - Cozntanue OCHOBBI 715t GOPMUPOBAHUS MHTEPECA K PACIIMPEHUIO U YIITyOJIECHUIO

XMMUYECKHUX 3HaHUH U BBIOOPA XMMUH KaK MPOGMIBHOTO IpeAMETa IIPH Nepexo/ie Ha CTYIEeHb



cpeaHero (MoJIHOT0) 001ero 00pa3oBaHus, a B JabHENIIIEM U B KaUuecTBe cpephl CBOE
npodecCHOHATBHOM e TeNbHOCTH;

- .- @opMHpOBaHUE NPEICTABIECHUN O 3HAUCHUH XMMUYECKON HAYKH B PELLIEHUH COBPEMEHHBIX
9KOJIOTMYECKUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUH TEXHOT€HHBIX U KOJOTHUECKHUX
KaTacTpod.

Conep:xanne y4eOHOM TUCHMIIIIMHBI

8 kiacc
68 u/rox -2 u/men.;

HeopraﬂnquRaﬂ XUMUA

Tema 1. IlepBoHaYA/IbHBIE XUMHYECKHE MOHATHS (23 1)

[Ipenmer xumun. XuMHs KaK 4acTh €CTECTBO3HaHMs. BemiecTtBa u ux cBorcTtBa. YucTteie
BemectBa W cMmecu. CrocoObl  OYHCTKM — BEHISCTB:  OTCTaWBaHWE, (UILTPOBAHME,
BBITIAPUBAHUE, KPUCTATUIU3AIMS, JUCTIIUISALUS, XpoMaTtorpadus. Guznueckrue U XUMUUECKHE
ABJICHUS. XMMUYECKHE peakiuu. [[pu3Haku XMMUYECKUX PEaklMii U yCIIOBUSI BOSHUKHOBEHUS U
TCUCHHUS XUMHYECKUX pEaKUHUd.
AToMBI UM MOJEKyJbl. BemiectBa MOJEKYJISAPHOTO W HEMOJEKYJSIPHOIO CTPOECHUS.
KauecTBEeHHBIN M KOJTMYECTBEHHBIN COCTaB BenlecTna. [IpocThie U CIIOXKHBIE BEIIECTBA.
XUMUYECKUH AMeMEHT. SI3bIK XMMHUU. 3HAKW XUMHYECKHX 3JIEMEHTOB, XUMHUECKHUE (OpPMYIIbL.

3aKkoH MIOCTOSIHCTBA cocTaBa BELIECTB.
AToMHas equHULIa Maccbl. OTHOCUTENIbHAS aTOMHAs U MOJIeKyJsipHas Macchl. KonnuectBo
BEILIECTBA, MOJIb. MomnsipHas Mmacca.

BanmenTHOCTE XHMMHYECKHX JJIEMEHTOB. OHpC}IGJ’IGHI/Ie BAJICHTHOCTH OJICMCHTOB IIO
(I)OpMy.TIaM ux COCHHHGHHﬁ. CocTraBiaeHHE XHUMHYECKHX (1)0pMyJ'I IO  BAJICHTHOCTH.
ATOMHO'MOJ’IGKYJ'ISIpHOG YUYCHHUC. 3akoH COXPAaHCHUA MaACChl BCHICCTB. XHUMHUYECKHE
YpaBHCHUA. Knaccmbnxaunﬂ XUMHUYCCKHUX peaxunﬁ 10 YUCJIy U COCTaBy MCXOJHBIX U

MOJTYYEHHBIX BELIECTB.

JemoncTpanuu. O3HaKOMIIEHHE C 00pa3liaMy MPOCTHIX U CIOXKHBIX BemecTB. CIocoObI
OYUCTKHU BEILIECTB: KpUCTAJUIN3aLUs, JTUCTUIUISIUSA, xpomatorpadus. OnbITHl,
MOITBEP K IAOLIHE 3aKOH COXpaHEHHUS Macchbl BEIIIECTB.

XUMHUYECKHE COEIMHEHHs] KOJIMYecTBOM BemiecTBa 1 Monb. Mojenb MOJSpHOTO oObema
ra3os.

JlaGopaTopHble  omnbIThl. PaccMoTpeHne  BemecTB € pa3idMYHBIMU  (PU3HYECKUMU
cBoiictBamu. Pazgenenue cmecu ¢ momouipio Marauta. [Ipumepsl pU3NYECKMX U XUMHUYECKUX
ABNCHUNA. Peakuuu, WIIIOCTPUPYIOIIME OCHOBHBIE NPU3HAKM XapaKTEPHBIX  PpEaKIHii.
Paznoxenne ocHoBHOro kapOonara wmenu(Il). Peakumst 3amemieHuss Menu —JKEIE30M.

IIpakTHYeckue padoThI
* [IpaBuna TexHUKH 0€30MACHOCTH MPHU paboTe B XMMHUYECKOM KabuHere. O3HaKOMIIEHHUE C
1a00paTOPHBIM 00opy/noBaHUEM.
. Ounctka 3arps3HEHHON MOBApEHHOMN COJIH.

Pacuernble 3agaumn. BplunciieHHME OTHOCHTENBHOM MOJIEKYJISIPHOM MAaccChl BENIECTBA IO
dbopmyrne. BeraucneHne MaccoBOi J0IM 3JIEMEHTa B XHMHUYECKOM COCTUHEHUU. Y CTAaHOBJICHHE
npocrteimeld  GopMysbl  BeIIeCTBa IO MAacCOBBIM JIOJSAM 3JIEMEHTOB. BpluucieHus 1o
XMMUYECKUM YpPaBHEHHUSIM MAacChl HWJIM KOJIMYECTBA BEIIECTBA IO HU3BECTHOM Macce WU
KOJIMYECTBY OJIHOTO M3 BCTYMAKOUIUX WX MTOIYYaOIUXCS B PEAKLIUH BEILIECTB.



Tema 2. Kuciaopon (6 1)

Kucnopon. Haxoxnenue B mpuponae. @usnyeckrue M XMMUYECKUE cBoiicTBa. [lonmyuenue,
npumenenue. Kpyrosopor kucioposaa B npupoae. I'openne. Oxcunpl. Boznyx u ero cocras.
Mennennoe OKHCJICHHE. TernnoBoi s dexr XUMHYECKUX peaKuum.

TormmBo U COCOOBI €ro CKUTaHus. 3amuTa aTMOC(EPHOTO BO3/AyXa OT 3arps3HEHUI.
JemouncTpanuu. [Tonydenue u cobupaHue KHCIOpOJa METOJOM BBITECHEHHUS BO3/yXa,
METOOM BBITECHEHUs BOJIbl. Ompesienenne coctaBa Bo3ayxa. Komiekiun HedTH, KaMEHHOTO

YTt u MIPOJYKTOB ux nepepaboTKHU.
JlaGopaTopHble onbIThbl. O3HaKOMJIEHUE c oOpa3mamu OKCH/IOB.
IIpakTHyeckasn paodora. [lonyuyenue u CBOMCTBA KHUCJI0pOoa.

PacuerHble 3agavdu. PacueTsl o TCPMOXUMHNYCCKUM YPABHCHUAM.

Tema 3. Bonopon (4 1)

Bogopon. Haxoxnenue B npupoae. @usndeckre 1 XUMHYECKHe CBOMCTBA. Bomopong —
BOCCTAHOBUTEb. [Tomyuenue, MIPUMEHEHHE.
Hemouncrpanuu. [lonydenue Bogoposa B anmapate Kunmna, mpoBepka Bogopoa Ha YUCTOTY,
rOpeHHe BOJOPOAA, COOMpaHHWE BOJOPOJA METOJOM BBITECHEHHS BO3AyXa U  BOJBL
JlabopaTopHublie onbIThl. [lonydeHrue Bogopoia u U3ydeHue ero cBoiicTB. B3aumoneiictaue
Bozopoaa ¢ okcuom meau(1l).

Tema 4. PacTBopbl. Bona (7 1)
Boga — pactBoputens. PacTBopuMocTh BeliecTB B Bojie. Onpeienenre MaccoBOn JOIU

pacTBOpEeHHOro BeuiecTsa. Boxa. MeTonasl onpenesieHuss cocraBa BOJAbI — aHAJIW3 U CUHTE3.
®dusnyeckue U XMMUYECKHUE CBOMCTBA BOJABL. Boga B mpupojie M CrocoObl €€ OYHMCTKH.

Kpyrosopor BOJIbI B IIPUPOJIE.
JeMoHcTpanuu. AHanus BO/IBI. Cunres BO/IbI.
IIpakTuyeckas padora. [IpuroroBneHue pacTBOpOB CoJieH C ONpeAeIEHHON MacCOBOM

nonen pacTBOPEHHOIO BELIECTBA.

Pacuernsble 3agaun. HaxoxeHrne MaccoBOM JOJIM PacTBOPEHHOIO BEIECTBA B PACTBOPE.
Brruncnenre Maccel paCTBOPEHHOI'O BEILIECTBA M BOABI JUIsl IPUTOTOBIIEHUS! pacTBOpa
OIPEIEICHHON KOHIEHTPALNH.

Tema 5.KosmmyecTBeHHbIe OTHOIIEHUsI B XuMuu (4 4)

3akoH ABoraapo. MossipHbIit 00beM ra3oB. OTHOCUTEIbHAS IFIOTHOCTh ra30B. OObeMHbBIC

OTHOILLICHU L ra3oB npu XUMHUYECCKUX pCaKnuAax.

Pacuernbie 3amaun. OObeMHBIC OTHOIICHUS Ta30B TPU XUMHUYECKHUX  PEaKIUsX.

BrruncieHust o XUMAYECKUM YpaBHCHHAM MACCHhI, o0BbeMa U KOJIMYECTBA BIIeCcTBa OIHOTO

U3 TPOJYKTOB PEAKIIMU MO MAacce MCXOJHOTO BEIIECTBA, 00ObEMY WM KOJIMYECTBY BEIECTBA,
COZICPIKAIETO OMPEICICHHYIO J0JI0 IpUMeceit

Tema 6. OcHOBHbBIE KJIAaCChl HEOPpraHuveckux coeanHenuii (11 v)

Oxcnabl. Knaccugukanus. OcHOBHbIE U KHCIOTHBIE OKcubl. HomenknaTypa. dusnyeckue

u XUMHYECKUE CBOWCTBA. [Tonyuenue. [Ipumenenue.
OcHnoBanus. Knaccupukarnus. Homenkiatypa. @usndeckue 1 XUMHUECKUE CBOICTBA.

Peakuus HEUTpaJIM3aluH. [Tonyuenue. [Ipumenenue.
Kucaorsl. Knaccupukamus. Homenknarypa. ®Pusndyeckue W XUMHYECKHE CBOMCTBA.
BriTecHUTENbHBIN pan METAIIJIOB H. H. bekerosa. [Ipumenenue.

6



Counu. Knaccudukanus. Homenknarypa. @usznueckue U XuMudeckue cBorcTBa. CriocoObI
MIOJIy4ECHUS COJIEH.
['eneTnueckass CBsI3b MEXAY OCHOBHBIMM KJIACCAMHU HEOPraHUYECKUX COEIMHEHUHU.
JleMoHCcTpanuu. 3HAKOMCTBO C 00Opa3liaMM OKCHIOB, KHCIOT, OCHOBAaHHUH U COJICH.
Helitpanuzauus LIEJI0YU KHUCJIOTOMN B MIPUCYTCTBUU WHJMKATOopa.
Jlaboparopublie oOnbITHI. ONBITH, MOATBEPXKIAIONINE XUMUYECKHE CBOWCTBA KUCIIOT,
OCHOBAaHMH.
I[MpakTuyeckasi padora. Pemienne 3xcriepuMeHTaNbHBIX 3a7a4 10 TeMe «OCHOBHbBIE KJIACChI
HEOPraHWYECKUX COCTMHEHUII.

Tema 7.1lepuoauyeckuii 3aKOH M TePHOAUYECKAS] CHCTEMa XHMHYECKHUX IJIeMEHTOB
. U. MenpaeneeBa. Ctpoenue atoma (7 4)

[TepBble MONBITKY KJIACCU(PUKALNUN XUMHUYECKUX IeMEHTOB. [IoHATHE O rpynmax CXOIHBIX
anemeHToB. Ilepuonnueckuit 3akon J. M. Menneneesa. Ilepuoaudeckas Tadnuia XMMHUIECKUX
aneMeHTOB. ['pynmel 1 nepuoabl. KopoTkuii ¥ JUTMHHBIN BapHaHThI TEPUOJMYECKON TaOIHIIBL.
3HaueHue  nepuogudeckoro  3akoHa. JKwsHp u  nesrensHocTh [l M. Menneneesa.

Crpoenne atoma. CocTaB aTOMHBIX siiep. DneKTpoHbl. M30Tombl. CTpoeHHe 3IeKTPOHHBIX
o0osyouek aToMoB nepBbIX 20 ayeMeHTOB nepuoauueckoil cucremsl [I. 1. Menaeneesa.

JlabopaTopHblie onbIThl. B3anmozeiicTBie THIpOKCHIa IMHKA ¢ paCTBOPAaMU KUCIIOT U
IeJI0YEH.

Tema 8. Ctpoenue BeniecTB. XumMuueckasi cBs3b (6 4)

DNEeKTPOOTPULATEILHOCTh XUMUYECKUX 3J1€MEHTOB. OCHOBHbBIE BUbl XMMHUYECKON CBS3H:
KOBaJICHTHAsl HENOJISIPHAs, KOBAJICHTHAS IOJISpHAs, HOHHAs. BaleHTHOCTh 2JIEMEHTOB B CBETE
aneKTpoHHOU Teopuu. Ctenenb okuciaenus. [IpaBuna onpeenenus CTeNeHn OKUCICHUS
JJIEMEHTOB. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu.
Kpucrannuueckue pemeTku: HOHHas, aTOMHas U MojiekyisipHas. Kpucrannuyeckue u
amMop(dHbIe BellecTBa. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTAJUIMYECKUX DPELIETOK.
JemoncTpanuu. O3HaKOMJIEHUE C MOAEISMU KPUCTAIUIMUECKUX PEIIETOK KOBAJIEHTHBIX U
MOHHBIX coeauHeHuil. ComocraBieHue (U3NKO-XUMHUYECKUX CBOHCTB COEIMHEHMH ¢
KOBQJICHTHBIMH U HOHHBIMH CBSI3SIMU.

TemaTuyeckui mjIaH Kypca XumMmuu 8kiacce

Howmep temsl 1 ee HazBaHue Bcero U3 Hux:
4acoB | TEOPETHYECKHE | MPAKTHUYECKHE | KOHTPOJbHBIE
Ha 3aHSTHS 3aHATUSA u
TeEMy MIPOBEPOYHBIE
paboTsl
Tema 1. [TepBoHayaneHble | 23 20 2 1
XUMUYECKHUE TTOHSATHUS
Tewma 2. Kucnopon. 6 5 1
Tewma 3. Bogopoa. 4 3 1
Tewma 4. PactBopsl. Bona. 7 5 1 1
Tema 5 KonuuectBennsie | 4 4
OTHOIICHUS B XUMHHU
Tema 6. OcHoBHbie Kiaccel | 11 9 1 1
HEOPraHUYECKUX COCIMHEHUM
Tema 7. Ilepuoguueckuii 3akoH u | /7 7




nepuoanIecKast cHcTeMa

XUMHYICCKHUX anemenTor J[.H.

MenaeneeBa. CtpoeHue aToma

Tema 8. CrpoeHue BemecTB. | 6 5 1
XHUMHUYECKast CBI3b

HUTOI'O 68 58 6 4
9 kiacc

68 u/rox (2 u/uen.;)

Heoprannyeckasi xumust
Tema 1. dnexkrponurndeckas auccomuanus (10 g)

DNEKTPOIUTHI U HEAIEKTPOJIUTHL. DINEKTPOIUTHYECKAs JUCCOLMALIUS BEILIECTB B BOJAHBIX
pactBopax. Monbl. KaTuoHbl ¥ aHUOHBL. [ uopamuas meopus pacmeopos. DIEKTPOIUTHYECKas
JMCCOLMalUs KUCIIOT, Hienodei u coneid. Crabble M CUiIbHbIE 3IEKTPOIUThl. CTeneHb
muccouuanuu. Peakuuu noHHOro oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU.

Okucnurens, BOCCTaHOBUTEINb. [ u0ponu3 coell.
JdemoncTpauuu. VcribiTaHue pacTBOPOB BEIIECTB HA DJIEKTPUUECKYIO MPOBOIUMOCTD.
JIBuxkeHue HMOHOB B ANEKTPUUYECKOM noJe.
JlabopaTopHuble omnbIThl. Peakuun oOMeHa MEXIy pacTBOpaMH  BJIEKTPOJIUTOB.
IIpakTHyeckas pabora. Pemienue AKCIIEPUMEHTAJIbHBIX 3a1a4 o TeMe

«ONEKTPOIUTHYECKAS AUCCOLTHALIIS.
Tema 2. Kucsiopoa u cepa (9 4)

ITonoxxeHne KHUCIOpOJa U Cepbl B NEPUOAUUYECKON CHCTEME XMMHMUYECKUX DJIEMEHTOB,
CTpOEHHE ux aTOMOB. Annorponus KHCJIOpoJia — O30H.
Cepa. Anmnorponus cepsl. Pu3zndyeckue U XUMHYECKUE cBoiicTBa. HaxoxxneHnue B mpupone.
[Tpumenenue cepbl. Oxcua cepbl(IV). CepoBomoposHas U cepHUCTass KUCIOTBI U HUX COJIH.
Oxkcup cepoi(VI). Cepnast xkucnora u ee cond. OKUCIUTENBHBIE CBOWCTBA KOHLIEHTPUPOBAaHHOMN

CEepHOH KHUCJIOTBHI.
Ilonstue 0 CKOPOCTH XUMHYECKHUX peakiuii. Karanuzatopsl.
JdeMoHcTpanuu. AJUTOTPOIIHS KUCIOPOAa U Cephbl. 3HAKOMCTBO ¢ 00pa3iaMu IPUPOTHBIX
CyAb(HIOB, Cynb(}aros.
JlabopaTopusbie onbIThl. Pacnio3naBanue cynbdua-, cyabGuT- U cynb(ar-uoHOB B
pacTBope.

IIpakTnueckas padora. Pemenne skcriepuMeHTaNbHBIX 3a7a4 o TeMe «Kucnopoa u cepay.

PacuerHble 3agayu. BeluncieHus MO XMMUYECKMM YpPaBHEHHMSIM peakIMii  Macchl,
KOJINYECTBA BELIECTBA WM 00bEeMa 110 M3BECTHOW Macce, KOJIMYECTBY BELIECTBA UM OOBEMY
OJIHOTO U3 BCTYNAIOIINX WIH NOJYyYalOUINXCs B PEAKIIMH BEILIECTB.

Tema 3. Azot u dpocdop (10 u)

[Tonoxenue azora u Gpocopa B IEPUOAUIECKON CHCTEME XHUMHUYECKHX 3JIEMEHTOB,
CTPOCHHUE MX aTOMOB. A30T, PU3NUECKUE U XUMUYECKHE CBOMCTBA, MOJyYCHHE U MPUMEHEHHE.
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Kpyrosoport azora B npupoae. AMmuak. duzndeckne 1 XMMUYECKUE CBOMCTBA aMMHUaKa,
nonydyenue, npumenenue. Comu ammonus. Oxcuasl azota(ll) u (IV). Asornas kucimora u ee

COJIN. OxkucnuTenbHbIe CBOIiCTBa a30THOMU KHUCJIOTBI.
®dochop. Amnorponus dochopa. Pusnyeckue U xumudeckue cBoictBa docdopa. Oxcu
docdopa(V). OptodocdopHas KHCJIOTa u ee COJIH.
MunepanbHbIe yIoOpeHusl.
Jemonctpanum. [Tonyuenne aMMuaka U ero pactBopeHue B Boje. O3HaKOMIIEHHE C
oOpa3uamu IIPUPOIHBIX HUTPATOB, docpaTos.
JlaGopaTtopHble onbIThI. B3aumoieiicTBue conieid aMMOHUs co 1iesiodyamMu. O3HaKOMIICHUE C
a30THBIMU u dochopubIMU yIIOOpEHUSIMH.
IIpakTuyeckue padoThI

* [Tonydyenue aMMuaKa u W3Y4YCHUE ero CBOWMCTB.

* OmnpeiesieHre MUHEPAIBHBIX YI00PEHHUHA.
Tema 4. Yraepoa u kpemumii (7 4)

[Tonoxenue yrinepoga U KpEMHHUS B IEPUOJUYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB,
CTPOCHHUE MX aTOMOB. YTIIEPOJ, aJUIOTPOIHbIE MOTUBHUKAIINH, GU3NISCKAE U XUMHUYECKHE
CBOICTBa yriepoaa. YrapHblid Ta3, CBOMCTBa U (PU3UOJIOTHYECKOE JCWCTBUE HA OPTaHHU3M.
Yraekucnelii ras, yrojibHas KHCJIOTa U €€ coiid. KpyroBopor yriepoga B HpPUPOAE.
Kpemuuii. Oxcun kpemuusi(IV). KpemuueBas kucnora u ee conu. Cmekno. Llemenm.
JNemoncrpanuu. Kpucraimueckue pemeTky ainMasa u rpadura. 3HaKOMCTBO ¢ 00pasziaMu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHUE C Pa3IMYHBIMHU BUIaMHU TOILIHBA.
O3HakoMJIeHHE c BHJIaMU CTEKJIa.
JlabopaTopubie onbITbl. O3HAKOMJIEHUE CO CBOMCTBAMM M B3aMMOIIPEBPALIEHUSAMHU
KapOOHATOB M TUApoKapOoHaToB. KauecTBeHHbIE peakiiuu Ha KapOOHAT- M CHJIMKAT- HOHBI.
IIpakTnueckas padora. [lonydyenue okcuna yraepona(IV) u m3yueHue ero CBOWCTB.
Pacnio3naBanue kapOOHATOB.

Tema 5. O6mme cBoiictBa MeTa10B (14 1)

[lonoxxeHne MeTaioB B NEPUOJUYECKOM  CHUCTEME  XMMHUYECKHUX  3JIEMEHTOB

J. Y. Menaeneea. Metamndeckas CBsi3b. PU3NUECKUE U XMMUYECKHE CBOMCTBA METALIOB. Psij
HaIpsKEHU! METaJJIOB.
[Tonstne o wmeramtypruu. CrocoObl monmyudeHuss MetamaoB. CmnaBel (CTaslb, YYTYH,
JTIopaltoMMHUN, Opon3a). IIpoOrema 0Ge30TXOAHBIX MPOU3BOACTB B METAJUIYPrUHM M OXpaHa
OKpYyKaroleun CpeIpl.
Ilesiounble MeTaLIbI. [l0JT0KEHHE TIEIOYHBIX METAJIOB B IEPHUOIUYECKON CUCTEME U
cTtpoenue aroMoB. Haxoxnenue B mpupoje. dusnyeckue u xumuyeckue cBorictpa. [Ipumenenne
HIEJIOYHBIX METaJIJIOB u ux COCTMHEHUH.
lenouno3emesibHbIe  MeTAJLIbL. [[ol0O)kKeHNE — IIETOYHO3EMENbHBIX ~ METAIOB B
MIEPUOTUYECKON CUCTEME M cTpoeHue atoMoB. Haxoxxnenue B npupone. Kanbiuit u ero
COEIMHEHUSI. Kectkoctb BOJIbI u CIocoObl ee YCTpaHEHHS.
AsmromMuHuii. [Tooxenne amOMHHUSA B NEPUOJUYECKONW CHUCTEME M CTPOCHHME €ro aToma.
Haxoxnenue B mpupojae. Pu3ndeckue 1 XUMUIECKHE CBONCTBA allfOMUHUSL. AM(OTEPHOCTH
OKCHJA u THAPOKCHIA ATFOMUHUSL.
Kene3zo. [lonoxxenne xene3a B MEPUOAMYECKOM CHCTEME M CTPOCHHUE €ro aroma.
Haxoxnenue B mpupone. Pu3nyeckue 1 XuMUYeCKue CBOMCTBA xkemne3a. OKCUAbL, TUIPOKCUIIBI U
coJn xene3a(ll) " xeneza(Ill).
JeMoHcTpanun. 3HaAKOMCTBO ¢ 00pa3aMy BaXKHEHUITUX COJICH HATPUS, Kausl, IPUPOTHBIX
COCAMHEHHUIN KaJbIUsA, pYyJaMu IKeJle3a, COCIUHEHUSIMHU alioMuHUs. BzaumopelictBue
HICJIOYHBIX, IIEIOYHO3EMENIbHBIX METANIOB W alloMUHUA ¢ Bojou. (CxuraHue xeie3a B
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KHCIIOPOJIE u XJIOpeE.
JlabopaTopHsblie onbIThI. [loslyueHne THapOKCHIA AIIOMUHNS U B3aUMOJICHCTBUE €TI0 C
kuciiotaMu U menodamu. [Tonyduenue ruapokcunos xkenesa(ll) u sxenesa(Ill) u B3aumoeiicTeue

HuX c KHACJIO0TaMU u IICJIOYaMH.
IIpakTuyeckue padoThI
e Pemienune AKCIEPUMEHTAIBHBIX 3a71a4 1o TEME «9Onementsl JA—IITA-
TPYIIT IEPUOIUYECKON TaOJIUIIBI XAMUYECKHUX 9JIEMEHTOBY.

* Pemenue OKCIICPUMCHTAJIbBHBIX 3aJa4 [0 TEMC «MeTamnpl U HUX COCOUHCHUY.

PacueTHbIe 3aJavuu. BrranciaeHus 1o XUMHYSCKUM YpaBHCHHAM MACCHI, o0BeMa Uin

KOJIMYCCTBA BCHICCTBA OJHOI'O U3 IMPOAYKTOB PCAKIHUU IO MACCEC UCXOAHOI'0 BCUICCTBA, 061>eMy
HJIN KOJIMYCCTBY BEIICCTBA, COACPKAIICTO OIIPCACICHHYIO JOJIIO HpHMeCCﬁ.

OpraaneCKaﬂ XUMUA

Temab. llepBoHayaibHbIE NpeacTaBIeHus
00 oprannyecKux BemecTBax (2 1)

IlepBoHayasbHBIE CBENEHUS O CTPOCHHMM OpPraHMYECKUX BewiecTB. OCHOBHBIE IOJIOKEHUS
TEOpUU CTPOEHUsI opraHuueckux coeauHeHuid A. M. byriepoBa. M3omepus. YmpoieHHas
KJaccu(uKalus OpraHMueCcKuX COeJUHEHUH.

Tema 7. YraeBogopoasl (4 1)

IIpenenbHubie yriaesogopoabl. Meran, staH. Du3znueckue M XUMHUYECKHE CBOMCTBA.
IIpumeHeHue.
Henpenenbubie yriaesogopoabl. OtuneH. @dusmueckne ¢ XUMHUYECKHE CBOICTBa.
IIpumenenue. AneTuies. JlueHosble YIJIEBOJOPOIBI.
[TonsTue 0 UAKJIMYECKUX YTJIEBOIOpOaX (IIMKIT0AJIKAHBI, OeH301).
IIpupoaHble HCTOYHMKH YIiieBoa0poaoB. HeTh u npupoaHblii ra3, UX NIpUMEHEHHUE.
3amura aTMoc(pepHOro BO3yXa oT 3arpsi3HEHUsl.
JemoncTpanuu. Mozien MOJIEKYJl OpraHMYeCKUX COEAVHEHUN. ['opeHue yrieBo1opoaoB u
oOHapyXeHHEe MPOJIYKTOB MX ropeHus. KauectBeHHble peakuuu Ha 3THiieH. OOpa3ubl HeQTH U
IIPOJYKTOB 170.¢ nepepadoTKH.
JlabopaTopHble onbITHI. DTHIIEH, €r0 MOJyueHUE, CBOMCTBA. AyemuneHn, e2o nouyueHue,
ceolicmea.
Pacuemmnas 3adaua. Ycmanosnenue npocmetiuiei (hopmyivl 8eujecmea no Macco8bim O0aM
AJIEMEHTOB.

Tema 8. CnimpThi (2 4)

Onnoaromubie ciupThbl. Metanoi. Otanon. duszndeckue cBoiictBa. duznoaornyeckoe
JIEACTBUE CIIUPTOB Ha OpraHM3M. [Ipumenenue.
MHoroaTtomMHble CIIUPThI. DTUICHTJIUKOIb. I'muuepun. [Tpumenenue.
JdemoncTrpaunu. KoiMuecTBEHHBI OMNBIT BBIACICHUS BOAOPOJA W3 STHIOBOTO CIIHPTA.
PactBopenue stunoBoro cnuptra B Boje. PacTBopeHue riuuepuHa B Boje. KadecTBeHHbIE
peaKMu Ha MHOTOATOMHBIE CITUPTHI.

Tema 9. Kap6oHoBbie KuciaoThl. ZKupsi (3 1)

MypaBpuHas U yKkcycHas  KHCHOTBL.  @Pusnueckue  cBoiictBa.  [Ipumenenue.
Bricime KapOOHOBBIC KHUCJIOTBHI. CreapuHoBas KHUCJIOTA.
Kupbl — nmpoayKThl B3aMMOJEHCTBHS TJIMIIEPHHA M BBICIIMX KapOOHOBBIX KHCJIOT. Poinb
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KUPOB B  Mporecce oOMeHa BemectB B opranusme.  KalopuiHOCTb  KHUPOB.
Jdemoncrpaumu. [losrydyeHrue u CBOWMCTBAa YKCYCHOM KHCIIOTHI. MccienoBaHue CBOMCTB
JKUPOB: PACTBOPUMOCTH B BOJIE U OPTAaHUUYECKUX PACTBOPUTEIIAX.

Tema 10. YraeBoani (2 1)
['nroko03a, caxapo3a — BaKHEHIINE IPEICTABUTENN YIIeBOAOB. HaxoxkaeHue B IPUPOLIE.
doTOCUHTES. Ponb TITIOKO3BI B [MATAHUU u YKPETUICHUH 3JI0POBBSL.
Kpaxman u 1einoso3a — npupojansie monmumepsl. Haxoxaenue B npupoze. Ilpumencnue.
HemoHcTpanuu. KauecTBeHHbIE peakIMy Ha TIIFOKO3Y M Kpaxmall.

Tema 11. Beaxu. Ioaumepsi (5 1)

benku — Ouononumepsl. CoctaB 6enkoB. OyHKIMKM OenkoB. Ponb 0eIKOB B MUTaHUH.

[TonsTns 0 bepmeHTax u TOPMOHaX.
[Tonumepsl —  BBICOKOMOJIEKYJIApHbIE — coenuHeHus. [lomuatunen.  IlonmunponuneH.
[HonuBUHUIXIIOPHULI. [Ipumenenue MOJINMEPOB.
Xumus u 37I0POBBE. JlexapcTna.

JemoncTpanun. KauectBeHHble peakiuu Ha 6enok. O3HakomiieHHE ¢ oOpa3namu U3Jenni
U3 MOJIMATUIICHA, TOJHUIIPONIUIICHA, TOJIUBUHUIXIIOPUIA.

TemaTuyeckuii mjiaH yuyedHoro kypca 9 kiace.

Homep temsl u ee Ha3BaHUe Bcero N3 nux:
YacoB | TEOPETUYECKHE | MPAKTUYECKUE | KOHTPOJIbHBIE
Ha 3aHATHUS 3aHATHUS "
TEMY IIPOBEPOYHBIE

paboTHI
HEOPTAHMYECKAS

XUMUA

Tema 1. Onexrponutnueckas | 10 8 1 1

TIFCCOTIHAITUS

Tema 2. Kucnopon u cepa 9 8 1

Tema 3. Azot u pocdop 10 8 2

Tema 4. Yriepoa u kpeMHUN 7 5 1 1

Tema 5. OO0mme cBoiicTBa | 14 12 1 1

METaJIOB

OPI'AHUYECKAS XUMUA

Tema 6. [lepBoHauanpHbIC | 2 2

MIPEJCTaBICHNUs 00 OPraHUYECKUX

BEIIECTBAX

Tema 7. YrneBogopo/sl 4 4

Tema 8. CrimpTsI 2 2

Tema 9. KapOGoHoBBIE KHCIOTHI. | 3 3

Croxuble 23¢upsl. Kupbl

Tema 10. YrneBoasl 2 2

Tema 11. benku. [Tonumepsl S) 3 1

UTOI'O 68 60 6 4
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e [lnannpyemblie pe3yjbTaThl H3Y4eHHs] y4eOHOI0 MpeaMeTa

BrinyckHUK Hayuumcs:

® OIIHCHIBATh CBOMCTBA TBEPBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS UX CYIIECTBEHHEIE
MPU3HAKY;

® XapaKTEepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXYy JaHHBIMHU XapaKTEPUCTUKAMU BEIECTBA;

® PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATUI: aTOM, MOJICKYJIa, XUMUUECKUN IEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD, HCIIOJIB3Ys 3HAKOBYIO CHCTEMY XMMHU;

¢ 1300paXkaTh COCTaB MPOCTEHIIINX BEIIECTB C MIOMOIIHI0 XUMHUIECKUX (JOPMYI U CYITHOCTH
XUMUYECKUX PEAKIHUM ¢ MOMOILIBI0O XUMUYECKUX YPABHEHUIA;

® BEIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE MAaCCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTA B COCTMHEHHUSIX;

® CPaBHUBATH I10 COCTABY OKCH/JIbI, OCHOBAHUS, KUCIOTBHI, COJIH;

® Kaccu(pUIUPOBATh OKCHIIBI 1 OCHOBAHHUS IO CBOMCTBaM, KUCIIOTHI M COJIA — IO COCTaBY;

® ONUCHIBATh COCTaB, CBOMCTBA U 3HAUEHUE (B MPHUPOJIE U MPAKTHUECKOH e TeIbHOCTH YeJI0BeKa)
MIPOCTHIX BEIECTB — KUCIIOPOia U BOJOPO/Ia;

® TI0J1630BaThCA JTAOOPATOPHBIM 000PYAOBAaHHEM H XUMHUECKON TTOCYA0H;

® IIPOBOJIUTH HECITIOKHBIE XUMHUIECKIE OTIBITHI M HAOMIOIEHNUS 32 I3MEHEHHEM CBOWCTB BEIIECTB B
MIpOIIECCe WX MPEeBPAIeHHIA; COOTIOIAaTh paBUila TEXHUKH O€30TTaCHOCTH TIPH TIPOBEACHUN HaOIrOAeHUH
U OMBITOB;

® pa3IM4aTh HKCIEPUMEHTAIBHO KUCIOTHI U LIEJI0YH, MOJIb3YSACh MHINKATOPaMHU; OCO3HATh
HEO0XOUMOCTh COOJIOICHHUS Mep OS30IMaCHOCTH IIPU OOPAICHUU C KUCJIIOTAMH U IIEIOYaMHU.

¢ KitaccuduupoBats MHOrooOpa3re XuMHUECKIX peaKkIni

e 3yunT cBOICTBAa METAJNIOB, HEMETAIJIOB U UX COCIMHEHUHN

BbInycKHUK noiyuum 603mMoHcHOCHb HAYYUMBCA .

® TPaMOTHO 00paIIaTHCs C BElIECTBAMH B TIOBCEIHEBHOM KU3HH;

® 0CO3HABaTh HEOOXOIMMOCTE COOJIOIEHUS TTPABUIT SKOIIOTUIECKH 0€30TIACHOTO ITOBEACHHUS B
OKpY>Karollel IpUPOAHOU Cpelie;

® IOHMMAaTh CMBICIT U HEOOXOIMMOCTh COOJIIOIEHUS TIPEANUCAHUH, ITPeIaraeMbIX B MHCTPYKITUSIX
IO UCIOJIE30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHU U JIP.;

® JICTIOJIb30BaTh MPHOOPETEHHBIE KITFOYEBbIe KOMIIETEHTHOCTH TIPH BBITIOJIHEHHN
WCCIIEIOBATEIHCKUX TIPOEKTOB IO U3YUYEHUIO CBOWMCTB, CIIOCOOOB MOTYYEHUS U PACIIO3HABAHUS BEIIECTB;

® pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEACTBA YCTHOI'O M TUCBMEHHOTO
0OIIeHHs, IPOSIBIISITh TOTOBHOCTH K YBRXKEHUIO WHOW TOUYKH 3PEHUS TIPU 00CYKICHUHU PE3YIIbTATOB
BEITIOJTHEHHOH padoTHI;

® 00BEKTUBHO OILIEHUBATh HH(POPMAIIUIO O BEIIECTBAX U XUMHUYECKHX MPOIECCaX, KPUTHUECKH
OTHOCHUTBCS K IICEBJOHAYYHOM HH(POPMAIUK, HEJT0OPOCOBECTHOMN peKiaMe, KacarolIeics HCIOIb30BaHHUs
Pa3IUYHBIX BEIIECTB.

[Mepuoguyecknii 3aK0H ¥ MepUOIUYECKAS CUCTEMA XUMHYeCKUX 31eMeHToB JI.A.
MenneneeBa. CTpoeHue BelecTBa.

BreinyckHUK Hayuumcs:

 Kaccu(pUIMPOBaTh XUMUYECKHE IITEMEHTHI HAa METaJUTbl, HEMETAJIbI, SJIEMEHTHI, OKCHIBI U
THJIPOKCHUJIBI KOTOPHIX aM(OTEPHBI, M HHEPTHBIEC AJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAYXKHOCTH
YIOPSAIOUYCHHOCTH HAYYHBIX 3HAHU;

® packpbIBaTh CMbICI nepuouyeckoro 3akona JI.M. Menneneena;

® OIHCHIBATH U XapPaKTEPHU30BaTh TAOINYHYIO (hOPMY MTEPHOAMUECKON CUCTEMBI XUMUIECKHX
3JIEMEHTOB;

® XapaKTepru30BaTh COCTaB aTOMHBIX AJIEP U PaCIpeeIEHNE YUCIIA HIEKTPOHOB 10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX 3JIEMEHTOB MAJIBIX TIEPHUOJIOB MEPHOAMYECKON CHCTEMBI, a TAKXKe KaJTus U
KaJIbLIMS;

® pa3aU4aTh BUBI XUMUYECKON CBS3U: HOHHYIO, KOBAJCHTHYIO MOJISPHYIO, KOBAJICHTHYIO
HENOJSAPHYIO M METAIINYECKYIO;

¢ 1300paXkaTh SIMEKTPOHHBIE (DOPMYITBI BemeCTB, 00Pa30BAHHBIX XUMUYECKUMH CBA3SIMH Pa3HOTO
BUJIA;
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® BBISIBJIAATE 3aBUCUMOCTB CBOMCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAIUINYECKON PEHIETKH
(MOHHOM, aTOMHOM, MOJICKYJIAPHOH, METAJITUUECKON);

® XapaKTEpHU30BaTh XUMUYECKHE HIEMEHTHI U UX COEAMHEHUS Ha OCHOBE IIOJIOXKECHMSI JJIEMEHTOB B
MEPUOJNUECKON cUCTeME i 0COOEHHOCTEH CTPOCHHUS MX aTOMOB;

® ONHCHIBATh OCHOBHBIE MPEANOCBUIKH OTKpBITHA .M. MeHeneeBbIM IEpHOANIECKOTO 3aKOHA U
NEPUOJUUECKON CUCTEMbl XUMUUECKUX 3JIEMEHTOB U MHOT000pa3HyI0 HAYUHYIO AEATEIILHOCTh YUCHOTI'0;

® XapaKTEpHU30BaTh HAYYHOE H MUPOBO33PEHYECKOE 3HAUEHUE NTEPHUOINYECKOTO 3aKOHA U
MEePUOUYECKON cUCTeMbI XUMHUUecKuX AemeHToB .M. Menzeneena;

® 0OCO3HABaTh HAyYHBIE OTKPBITHUS KaK Pe3ybTaT JUINTEIbHBIX HAOMIOACHUH, OTIBITOB, HAYYHOM
MIOJIEMUKH, IPEOJOTIEHUS TPYAHOCTEN U COMHEHUI.

BbINyCKHHUK noiyuum 603mM0o3HcHOCHb HAYYUMBCA '

® OCO3HABaTh 3HAYCHUE TCOPETUIECKHUX 3HAHUH IS IPAKTUIECKOMN IEATEIBHOCTH YETI0BEKa;

® OIIUCHIBATh U3yYEHHBIE OOBEKTHI KAK CHUCTEMBbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHaJIN3a;

® IPUMEHSATH 3HaHUS 0 3aKOHOMEPHOCTSIX NEPUOTNIECKON CHCTEMbI XUMHUECKUX SIIEMEHTOB JUIs
00BSICHEHHS U TIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BHBaTh HH(GOPMALMOHHYIO KOMIIETEHTHOCTH ITIOCPEICTBOM YIIIyOJIeHUs 3HAaHUH 00 UCTOpUHU
CTaHOBJICHHSI XUMHUYECKOM HAyKH, €€ OCHOBHBIX MOHATHUH, IEPUOANYECKOTO 3aKOHA KaK OJHOTO U3
BaXHEHMIIINX 3aKOHOB NIPUPOJIBI, & TAKKE O COBPEMEHHBIX JOCTH)KEHUSAX HAYKU U TEXHUKH.

MHoroo0pa3ue XMMHYECKHX peaKIHii.

BoinyckHUK Hayuumcs:

® O0BACHATH CyTh XUMHYECKUX ITPOIIECCOB;

® Ha3bIBATh MPU3HAKHU U YCIIOBHS POTEKAHUS XUMHUUECKUX PEaKIIHii;

® YCTaHABJIMBATh IPUHAIEKHOCTh XUMHUUECKON peakLUH K ONpeIeICHHOMY THITY IO OJJHOMY M3
KJIacCU(UIMPOBAHHBIX PU3HAKOB:

1) 1o YMCIy W COCTaBY MCXOJHBIX BELIECTB M IMPOAYKTOB PEAKIHU (PEaKI[MU COCANHEHHUS,
pasioKeHus, 3aMeleHUs] 1 00MeHa);

2) 10 BBIJCIICHHIO WM MOTJIOICHHIO TEIIOTHI (PEaKIUK K30 TEPMUUECKUE M SHI0TEPMUUECKHUE);

3) 1m0 W3MEHEHHIO CTEMEHEeH OKUCICHHUS XHMHYECKHX  3JEMEHTOB  (OKUCIHTEIBbHO-
BOCCTaHOBUTEIbHBIE PEAKIINN);

4) o o6paTUMOCTH mporiecca (peakiini 00paTUMBIE 1 HEOOpATHMBIE);

® Ha3bIBaTh (PAKTOPBI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PEAKLIHUIL;

® Ha3bIBaTh (PAKTOPBI, BIMAIOLINE HA CMELIEHNE XUMUYECKOTO PABHOBECHS;

® COCTaBJISITh YPaBHEHUS SJEKTPOIUTHIECKON JUCCOIMAIIMHU KUCIIOT, IIeJI0Ue, COJei; MOTHbIE U
COKpAIeHHbIE HOHHBIE YPABHEHUS PEaKIIHii 00OMEHa; YpaBHEHUS OKUCIUTEBHO - BOCCTAHOBUTEIBHBIX
peaKiuii;

® [IPOTHO3UPOBATH MPOIYKTHl XUMUYECKUX PEeaKLuil 1o popMysaM / Ha3BaHUSIM UCXOIHBIX
BEILIECTB; ONPECIATh HCXOIHBIC BEIecTBa 10 popMyaM / Ha3BaHHUSAM MPOIYKTOB PEaKIlny;

® COCTaBJISITh yPaBHEHUS PEaKIMi, COOTBETCTBYIOLIHNX MOCIIEI0BATEIBHOCTH («IIETIOUKE)
NpeBpalIeHN HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

® BEISIBJIATH B TIPOIIECcCe HKCIIEPUMEHTa MPU3HAKH, CBH/IETENbCTBYIOIINE O TPOTEKaHUH
XUMUYECKOH peaKIu;

® TOTOBHUTB PACTBOPHI C ONPENEIEHHON MacCOBOM JI0JIEH paCTBOPEHHOT'O BEILIECTBA,;

® OIIPEETATH XapaKTep CPeNbl BOAHBIX PACTBOPOB KHUCIIOT M IIEIOUEH 110 U3MEHEHHUIO OKPACKH
MH/INKATOPOB;

® IPOBOJIMTH KAY€CTBEHHBIE PEAKIINH, TIOATBEPIKIAIOIIIE HATMYHE B BOJHBIX PACTBOPAX BEIIECTB
OTJIENBHBIX KATHOHOB ¥ aHUOHOB.

BBINYCKHUK noiyuum 603M0icCHOCHb HAYYUMBCA.

® COCTaBIISITh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

® IIPUBOJUTH PUMEPHI PEaKIUid, MOATBEPKAAIOMINX CYLICCTBOBAHNE B3aMMOCBS3H MEKIY
OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKUX BEILECTB;

® [IPOTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBUS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peaxuuy;
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 [IPOTHO3HUPOBATH PE3YIIHTATHI BO3IECHCTBUS PA3IUIHBIX (PAKTOPOB HA CMEIICHUE XUMHUICCKOTO
paBHOBECHHI.

MHuoroo0pa3ue BellecTs.

Breimmyckauk Hayuumes:

® OTIpEIETISATH MPUHAICKHOCTH HEOPTAHUIECKHUX BEIIECTB K OJJHOMY W3 N3YYEHHBIX
KJIACCOB/TPYTIII: METAJUTBI 1 HEMETAJIIBI, OKCHIIBI, OCHOBAHHUS, KACIOTHI, COJIH;

® COCTaBJIATh (DOPMYJIBI BELIECTB [0 UX HA3BAHHSIM;

® OTIPENICTIATH BAJICHTHOCTE M CTEIIEHb OKHCIICHHS DJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATh (DOPMYJIBI HEOPraHMUECKUX COCIMHEHUH IO BAJICHTHOCTSIM U CTEIICHSIM OKHCIICHUS
3JIEMEHTOB, a TAK)KE 3apsiaM NOHOB, YKa3aHHBIM B TAOJHUIIC PACTBOPUMOCTH KHCJIOT, OCHOBaHHUN U
coem;

® O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (DU3MUSCKUX U XUMUYECKHX CBOWCTB MPOCTHIX BEUICCTB
Y MX BBICIIIUX OKCHJIOB, 00pa30BaHHBIX AJICMEHTAMH BTOPOTO H TPETHETO NIEPUOIOB;

® HA3bIBATh OONIME XUMHUECKUE CBOWCTBA, XapaKTEPHBIE JIJIS TPYII OKCUJIOB: KHCIIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBATh OOIINE XMMHUYECKHUE CBOHCTBA, XapaKTEPHBIE I KaXI0TO KJIacca BEIEeCTB;

® IPUBOANTH MIPUMEPHI PEAKIINH, IIOATBEPIKIAOIIINX XUMUIECKIE CBOMCTBA HEOPTaHUIECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHUH U COJICH;

® OTIPE/IETISITh BEIECTBO — OKUCIIUTEND U BEMIECTBO — BOCCTAHOBHUTEH B OKUCITHTENHHO —
BOCCTaHOBHUTEIHHBIX PEaKITHIX;

® COCTaBJIATh JICKTPOHHBIN OallaHC MO MPEIIOKESHHBIM CXeMaM PEaKIlHii;

® IIPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TIOJTBEPKAAIOIINE XUMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKNX BEIIECTB;

® IIPOBOJIUTH JIAOOPATOPHBIE OTIBITHI IO MOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOA, KUCIOPO/Ia, YTIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIISITh YPABHEHHUSI COOTBETCTBYIOIINX PEAKITHH.

BbInycKHUK NOJXYYUT 603MOHCHOCHb HAYYUMbLCA

* IPaMOTHO O0paIIaThCs C BEUIECTBAMH B TIOBCEIHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOIUMOCTh COOITIOICHHUS MTPABUII IKOJIOTUYECKH OE30MaCHOTO MTOBEICHUS B
OKpY>Karlollle MpUpoIHOM cpelie;

* IOHUMATh CMBICIT U HEOOXOIUMOCTh COOIIOZCHUS TMPEANMCAHUH, PeJiaraéMbIX B MHCTPYKIIHSIX
IO UCIOJIE30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHU U JIP.;

hd HCITIOJIB30BaATh HpHOGpeTéHHLIe KJIFOUCBLIC KOMIICTCHTHOCTU HpI/I BBIIIOJIHCHUU
MCCIIEIOBATEIHCKUX TIPOSKTOB MO N3YYEHUIO CBOMCTB, CIIOCOOOB MOIYIEHHUS M PACTIO3HABAHUS BEIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTH, HCIOJNB3Ysl CPEICTBA YCTHOW M MUCHMEHHOU
KOMMYHHUKAIIUM TIpU paboTe ¢ TEKCTaMHM yueOHHMKAa W JIONOJHUTEILHOU JIMTEPATypOH, CIPAaBOUHBIMU
Ta6HI/IHaMI/I, HpOHBHHTB TOTOBHOCTH K YBa)KeHI/IIO HHOI?I TOYKH 3peHI/IH HpI/I O6Cy)KI[eHI/II/I peSy.]'IBTaTOB
BEITIOJTHEHHOH padoTHI;

* 00BEKTUBHO OIIEHMBATh WH(OPMAIIMIO O BEIIECTBAX W XUMHYECKHX IPOIECCaX, KPUTHYECKH
OTHOCHUTBCS K ICEBIOHAYUYHOM HHPOPMAIIMK, HeJ0OPOCOBECTHOM peKiaMe, Kacarolleics UCIOIb30BaHUs
Pa3IMYHBIX BEIECTB.

¢* OCO3HABAaTh 3HAUYCHHUEC TeOpeTI/I‘IeCKI/IX 3H21HPII71 JUIS HpﬁKTH‘ICCKOI:I JACATCIBHOCTH YCJIOBCKA,

* OITUCHIBAThH U3yUYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHaJIH3a;

* IIPUMEHSATHh 3HAHUS O 3aKOHOMEPHOCTSAX TEPUOTUYCCKON CHUCTEMBbl XUMHUYECKHUX JIEMEHTOB IS
OOBSICHEHHSI U TIPEABUICHISI CBOMCTB KOHKPETHBIX BEIIICCTB;

* pa3BHUBaTh WHQOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEACTBOM YTIyOJieHHs 3HaHWI 00 HCTOpHHU
CTaHOBJICHHUSI XMMHUYECKOH HAyKH, €€ OCHOBHBIX IIOHSTHH, MEPHOJAMYECKOTO 3aKOHA KaK OIHOTO W3
Bﬁﬂ(HGﬁIHHX 3aKOHOB HpI/IpOZII)I, a TAKXE O COBpeMeHHBIX JOCTUXCHUAX HaYKI/I U TCXHHUKHU.

® COCTaBJIATH MO.]'IeKy.]BIpHBIe WU TIOJIHBIC HWOHHBIC ypaBHeHI/IH 110 COKpaH_IéHHI)IM NOHHBIM
YpaBHEHUSIM;

* MPUBOJUTH MPUMEPHI PEAKIWA, IOATBEPKIAOIMUX CYIIECTBOBAHUE B3AUMOCBSI3H MEXIY
OCHOBHBIMH KJIACCAMHU HEOPTaHUIECKUX BEIICCTB;

* MPOTHO3UPOBATh PE3YJbTAaThl BO3ACHCTBUS PA3NIUYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHYCCKOHN peaKIny;

* MPOTHO3UPOBATh PE3YJIbTAThI BO3ACHCTBHS Pa3IUYHBIX (DAKTOPOB Ha CMEIICHHE XHMHYECKOI'O
paBHOBECHSI.

* MPOTHO3MPOBATh XMMHUYECKUE CBONCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUSI,
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¢ IPOTHO3UPOBATH CIIOCOOHOCTD BCHICCTBA MPOABIIATH OKUCIUTCIBHBIC NI BOCCTAHOBUTCIILHBIC
CBOMCTBA C y‘léTOM CTEIeHEH OKUCIICHUS DJIEMCHTOB, BXOJAIIIUX B €I'0 COCTAaB,

¢ BBIABJIATH CYIIECTBOBAHHUE TeHeTHYECKOH B3aMMOCBSI3U MEXIY BCHICCTBAMU B pAAy: IMPOCTOC
BEIIECTBO — OKCHUJl — TUAPOKCHU — COJIb;

¢ OpraHu30BLIBATH, MIPOBOANUTH YUCHUYECKHUE MPOCKTHI IO HMCCICAOBAHUIO CBOICTB BCIICCTB,
HNMCIOIINX BA’KHOC MPAKTUICCKOC 3HAUCHHC.
BBITTyCKHHK MTOJTYyYIHUT BO3MOKHOCTD HAYYUTHCS:
* TPaMOTHO 00paIaThCs C BEIIECTBAMU B TIOBCEIHEBHOM KU3HH;
* 0CO3HaBaTh HEOOXOIUMOCTH COOJIOACHUS MTPABIIT IKOJIOTUYECKH 0€30I1aCHOTO TIOBEICHUS B
OKpYKaroIIeil IpUpOIHOM Cpee;
¢ [IOHUMATh CMBICII U HCO6XOI[I/IMOCTL CO6J’HOI[CHI/ISI HpCI[HHC&HHﬁ, npeajiaracMbiX B MHCTPYKIUAX 10
WCTIOJb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHH U JIP.;
* MCII0JIB30BATh MMPHOOPETEHHBIE KITFOUEBhIE KOMIIETEHTHOCTH TPH BBIMTOJIHEHUH MCCIIEA0BATETbCKUX
MIPOEKTOB TI0 U3YUYEHUIO CBOMCTB, CIIOCOOOB TIOJYUYCHHS U PACIIO3HABAHUS BEIICCTB;
® pa3BUBAaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTDb, UCIIOJIb3Ys CPCACTBA yCTHOﬁ U IIMCbMEHHOU
KOMMYHUKAIIUU TIpH paboTe ¢ TEKCTaMH y4eOHUKA U IOTIOJTHUTEIHHON JIUTEPaTypoil, CIpaBOYHBIMU
Ta6J'H/IHaMI/I, MMPOABJIATE TOTOBHOCTDH K YBAKCHUTIO WHOU TOYKH 3pCHUs IIPpU O6Cy)KI[eHI/II/I PE3YJIbTATOB
BBITIOJTHCHHOM paboThI;
* 00BEKTHBHO OIICHUBATh MHPOPMAIIHIO O BEIIECTBAX M XMMHUYSCKUX MPOIIECCaX, KPUTHUCCKH
OTHOCHTBCSI K IICEBIOHAYYHOH HH(pOpMaIu, HeT0OPOCOBECTHOW peKIaMe, KacaromIencs
WCIIOJIb30BAHUS Pa3IUNYHbIX BEIICCTB.
* 0CO3HABAaTh 3HAUCHUE TEOPETUICCKUX 3HAHUH I TPAKTUUCCKOHN IEATEIIHHOCTH YCIIOBEKA;

. * OIIUCHIBATh U3yYCHHBIC O0BEKTHI KaK CUCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a,

* MPUMECHSTH 3HAHHS O 3AKOHOMEPHOCTSX IMEPHOINICCKON CHCTEMbI XUMHYSCKUX JICMCHTOB IS
0O0BSICHEHUS M TIPEIBUIICHHUS CBONCTB KOHKPETHBIX BEIICCTB;
* pa3BUBaTh HH(HOPMAIMOHHYIO KOMIICTCHTHOCTD ITOCPEACTBOM YIIIYOJICHHS 3HAHUH 00 NCTOPUU
CTaHOBJICHUS] XUMUYECKOW HAYKH, €¢ OCHOBHBIX IMOHATHA, IEPUOJIMYSCKOTO 3aKOHA KaK OJTHOTO U3
BOXHCHIIINX 3aKOHOB TIPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JIOCTHIKCHUSX HAYKU M TCXHUKH.
* IPUBOJIUTH IIPUMEPBI PEAKLNN, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMH KJIaCCaMU HCOPTaHUYCCKUX BCUICCTB,
¢ BbIABJIATH CyHICCTBOBAHUEC reHETUYECKON B3aUMOCBSI3H MEKAY BEUICCTBAMU B PAAY: IPOCTOC
BEIIECTBO - OKCHJI - TUAPOKCHUJL - COJIb;
¢ OpTraHU30BbIBATDH, IPOBOJAUTH YUYCHUYCCKUEC IPOCKTHI 110 UCCIICJOBAHUIO CBOMCTB BCIIICCTB,
UMEIONINX BAXKHOE MPAKTUICCKOE 3HAYCHHE.

KOHTpOJIb H CUCTEMA OLICHUBAHUSA

YcTHBI OTBeT.

Ouenka "'5" craBuTCS, €CIIU yYEHUK:

1) Iloka3piBaeT riyOOKOE W TIONHOE 3HAHWUE W TMOHMMAaHHWE BCEro 0oOBEMa MPOrpaMMHOTO
Marepuana; IOJHOE€ TOHMMAaHWE CYHNIHOCTH pPacCMaTpUBAEMBbIX ITOHATHH, SBICHUN H
3aKOHOMEPHOCTEM, TEOPHM, B3aUMOCBSI3EH;

2) YMeerT cOCTaBHTh MOJHBIA M TMPAaBUIBHBIH OTBET HAa OCHOBE M3YYEHHOIO Marepuaa,
BBIZICNIATh TJIABHBIE IIOJIOKEHHsI, CAMOCTOSATEIBHO IOATBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, ¢GakTaMu; CaMOCTOATEIbHO M apryMEHTHPOBAaHO JejaTh aHaiu3, 000OLIeHMUS,
BBIBOJIbI. Y CTaHABIMBATh MEXIpPEAMETHbIE (Ha OCHOBE paHee NpUOOpETEHHBIX 3HAHUN) H
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM INPHUMEHATh IOJYYEHHBIE 3HAaHUA B HE3HAKOMOWU
curyauuu. [locnenoBarenabHo, YETKO, CBS3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3JaraTh Y4eOHbIN
MaTepuai; AaBaTb OTBET B JIOTUYECKOW ITOCIENOBATEIBHOCTH C HCIOJIB30BAHMEM IIPUHATOU
TEPMUHOJIOTHH; JeJaTb COOCTBEHHBIC BBIBOJBI, (POPMYIMPOBATH TOUYHOE OIpEIeeHHEe |
HCTOJIKOBAaHNE OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPUM; IIPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHHMKa; U3J1araTb MaTepuai JUTEPATypHBIM SI3BIKOM; MPABUIBHO U OOCTOSITEIHHO OTBEUYaTh
Ha JIONOJIHUTENIBHBIE BONPOCH! yuuTesd. CaMOCTOSTENBHO M PAalMOHAIBHO MCIIONb30BaTh
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HarjsiiHble TOCOOMs, CIpPaBOYHbIE MaTepHalbl, Y4eOHHUK, JONOJHUTEIBHYIO JHUTEpATYypY,
NEPBOMCTOUYHUKHN; TPUMEHATH CHCTEMY YCJIOBHBIX OOO3HAYCHMH TWpU BEIECHUH 3aIucei,
COIIPOBOXKIAIOIMX OTBET; MCIOJIb30BAHUE ISl OKAa3aTeIbCTBA BBIBOJOB W3 HAOIIOACHUN U
OIIBITOB;

3) CaMocCTOATENIFHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOJIyYCHHBIC 3HAHUS B PELICHUU
npobjgeM Ha TBOPYECKOM YpPOBHE; JOIyCKaeT He 0ojee OJHOro Henouéra, KOTOPBIH JIETKO
UCTIPaBIISIET 10 TPeOOBAHMIO YUHUTENS; UMEET HEOOXOAMMBbIE HABBIKM pabOThl ¢ MpUOOpamy,
YepTekamMH, CXeMaMH M rpaduKaMu, CONYTCTBYIOUIMMH OTBETY; 3allMCH, COMPOBOXKAAOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSAM.

Onenka "'4" craBuTCs, €CIIU YUCHUK:

1) Tloka3biBaeT 3HaHHS BCEro HW3y4YEHHOTO0 HpPOrpaMMHOro wmarepuana. Jlaér mnonHell u
NPaBUIBHBIN OTBET HA OCHOBE M3YYCHHBIX TEOPUH; HE3HAUNTEIbHbIC OMIMOKHA U HEAOYETHI MPH
BOCIIPOU3BEICHUH U3YYEHHOIO MaTepuaia, Olpe/eeHus] OHATUI /ai HeroJiHble, HeOOoIbIIe
HETOYHOCTH TIPU HCIIOJIB30BAaHWM HAYYHBIX TEPMHHOB HJIM B BBIBOJAX M OOOOMICHHAX W3
HaOJII0ICHUI U ONBITOB; MaTepHal U3JIaraeT B ONPEeICHHOM JIOTHYECKOM MOCIIe0BAaTEeIbHOCTH,
IIpU 3TOM JIONYCKaeT OJHy HerpyOyro omuOKy Wiu He Oojee IBYX HENOYETOB U MOXKET HX
UCIPaBUTh CAMOCTOATENIBHO MPH TPEOOBAHUU MJIM MPH HEOOJBILION MOMOLIM MIPeroiaBaTens; B
OCHOBHOM YCBOWJ Y4eOHBIH Marepuaj; MOATBEPKIACT OTBET KOHKPETHBIMH IPUMEpaMH;
IPaBUJIBHO OTBEYAET Ha JIOIOJIHUTENIbHBIE BOIPOCHI YUUTEIS.

2) YMeerT caMOCTOSITEIBHO BBIICIATh TJIABHBIC IOJIOKECHUS B HW3YyYCHHOM Marepuaie; Ha
OCHOBaHMM  (aKTOB M  NIpUMEpoB  0000maTh, JeJaTh  BBIBOJBL,  YCTaHABIUBATb
BHYTpUIIPEIMETHBIE CBSI3U. [IpUMEHATH MOJIyd€HHbIE 3HAHUS HA MPAKTUKE B BUJOM3MEHEHHOMU
CUTyalluH, COOJIOAAaTh OCHOBHBIC IpaBHUJa KyJIbTYpbl YCTHOM pPEYM U COIPOBOXKAAIOLICH
NUMCbMEHHOM, UCIOJIb30BaTh HAYYHbIE TEPMUHBI;

3) He ob6mamaer moCTaTOYHBIM HABBIKOM PabOTBHI CO CIIPABOYHOM JIMTEPATypOd, YUCOHUKOM,
NEPBOMCTOYHUKAMU (TPaBUJIBHO OpHEHTHUpYeTCs, HO paboTtaer wMeaneHHo). Jlomyckaer
HerpyOble HapyIIeHHUs NpaBuil 0POPMIICHUS MTUCBMEHHBIX paboT.

Ouenka "'3" craBuTCS, €CIM YUCHUK:

1. ycBOMI OCHOBHOE coJiepkaHHe y4eOHOro MaTepHralla, UMeeT NpoOesbl B yCBOCHUH MaTepuaa,
HE MPEnATCTBYIONINE JallbHEHIIIEMY YCBOEHHUIO TPOrPaMMHOI0 MaTepHuaa;

2. MaTepHal u3jlaraeT HeCUCTeMaTU3UPOBAHHO, (hparMEeHTapHO, HE BCET/1a MOCIIe0BATENbHO;

3. MOKa3bIBa€T HEJIOCTATOYHYIO C(HOPMUPOBAHHOCTH OTACIHHBIX 3HAHWH W YMEHHWH; BHIBOABI U
0000111eHUs apryMEeHTUpPYeT ¢1a00, J0MYCKaeT B HUX OIIMOKH.

4. nomycTui OIIMOKM M HETOYHOCTH B MCIOJb30BAaHUU HAyYHOW TEPMHUHOJIOTUH, ONpEACTIECHUs
MOHSITHH JJaJl HEAOCTAaTOYHO YETKHUE;

5. HE UCTOJIb30BAJI B KAYE€CTBE JOKA3aTeIbCTBA BHIBOIBI U 00001IeHNs U3 HAOII0IeHNH, (PaKTOB,
OTIBITOB WJIU JIOTTYCTHJI OIIMOKH MPH UX U3TI0KEHUH;

6. WCHBITBIBACT 3aTPyAHEHUS B TPUMEHEHWW 3HAHWNA, HEOOXOMUMBIX [UIA PEUICHHs 3ajad
Pa3JIMYHBIX TUIIOB, IPH OOBICHEHUH KOHKPETHBIX SBJICHUN HA OCHOBE TEOPU U 3aKOHOB, UJIH B
MOJITBEPK/IEHUU KOHKPETHBIX IPUMEPOB NMPAKTUYECKOTO MPUMEHEHUSI TEOPUiL;

7. OTBEYAaeT HEMOJHO Ha BONPOCHl y4HTeNs (YIyckas ¥ OCHOBHOE), WJIH BOCIIPOU3BOIUT
coJiep’KaHue TeKCTa yueOHUKa, HO HEIOCTATOYHO MOHUMAET OTAEJbHBIE MOJI0KEHUs, UMEIOIINe
Ba)XHOE 3HAYEHHE B 3TOM TEKCTE;

8) oOHapyXHMBaeT HEAOCTATOUYHOE MOHMMAaHHME OTAEIbHBIX MOJOXKEHUH NMPH BOCIHPOU3BEIACHUU
TeKkcTa ydeOHUKa (3amuceil, IepBOMCTOYHUKOB) MM OTBEYAET HEMOJHO Ha BOMPOCHI YUHUTEIS,
JIOITyCKast OJIHY-/BE rpyOble OIIUOKH.

Ouenka "'2" craBuTCS, €CIIM YUCHUK:

1. He ycBOMJI M HE PacKpbUl OCHOBHOE COZEpKaHUE MaTepHaa;

2. He JIenaeT BBIBOIOB U 000O0IIEeHNI.

3. HE 3HAeT U HE NMOHMMAET 3HAYUTEIbHYIO HJIM OCHOBHYIO YacTh IPOrPaMMHOI0 MaTepHaja B
npezenax NOoCTaBIEHHBIX BOIIPOCOB;
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4. wnu umeer ci1abo copMUPOBAHHBIE U HETIONHbBIE 3HAHUS U HE YMEET MPUMEHATh UX K
PELICHUIO KOHKPETHBIX BOIIPOCOB U 3334 10 00pasity;

5) wian npu oTBeTe (Ha OJUH BOIPOC) AOMyCKaeT Ooyiee IBYX IPyOBIX OIIMOOK, KOTOPHIC HE
MOYET UCIIPABUTH JIAKE TPU TTOMOIIH YUIUTEIIS.

Onenka "'1" craButcs, €ciiu yUeHUK:

1) He MOXKET OTBETUTh HU HA OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB;

2) MOJHOCTHIO HE YCBOWJI MaTepHall.

OneHKa caMOCTOSITEILHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ouenka "'5" cTaBUTCSA, €CIIM YUYEHUK:

1. BemmoaHMI paboTy 6e3 omMOOK 1 HEJ0UETOB;

2) IOIyCTHI He O0Jiee OHOTO HeA0YeTa.

Ouenka "'4" craBUTCA, €CIM YUEHUK BBITOJHII paOOTY MOIHOCTBIO, HO JIOIYCTHII B HEHl:

1. He Gonee otHOM HErpyOO OMIMOKHK M OJHOTO HEJIOYETa,

2. uim He OoJiee ABYX HEIOYETOB.

Ouenka 3" cTaBUTCs, €CIM YUYEHUK MPABUIHHO BHITIOJHUI HE MEHEE MOJIOBUHBI PaOOTHI WU
JIOITYCTHII:

1. e Gosnee ABYX rpyOBIX OLINOOK;

2. win He O6oee ogHOH rpy0oil 1 0THON HEerpyOoii OIMOKH U OJJHOTO HEJJOUYETa;

3. uiu He 6oee ABYX-TpeX HErpyObIX OMIMOOK;

4. unu oHOU HerpyOoi OIKOKU U TPEX HEJAOYETOB;

5) uiu pu OTCYTCTBHHU OIMIMOOK, HO IPU HATMYUHU YETHIPEX-TISATH HEIOYETOB.

Ouenka "'2" craBuTCS, €CIHM YUCHUK:

1. momycTui yncio omMOOK U HEIOYETOB MPEBOCXOAIIee HOPMY, MPU KOTOPOH MOXKET OBITh
BBICTaBJIEHA OlleHKa "'3"";

2. WM €CJIH MPaBUIIHHO BBIMOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

Ounenka "'1" craButcs, eciiu y4eHUK:

1. He mpUCTyNa K BHIOTHEHUIO Pa0OTHI;

2. WM TIpaBWIILHO BEITONTHWI He 6osee 10 % Bcex 3amaHmid.

OneHka BbINOJHEHHS MPAKTHYECKHUX (J1200paTOPHBIX) padoT, ONBITOB.

Ouenka "'5" craBuUTCS, €CIIM YUEHUK:

1) mpaBUIIBHO OIPEEIHII [IEJTh OIBITA;

2) BBIIOJHHUI PabOTy B MOJHOM O0BEME C COOJIOJICHHMEM HEOOXOIUMOM TMOCIeI0BATEILHOCTH
IPOBE/ICHUS ONBITOB U U3MEPEHMUIA;

3) caMOCTOSTENPHO W paIlMOHAILHO BHIOpAl ¥ IMOATOTOBHJI JUISL ONbITA HEOOXOAMMOE
00opyJ0BaHUE, BCE OMBITHI MPOBEN B YCIOBHUAX M pEeXHUMaX, 00ECHEUMBAIOIIMX IOJIy4YeHHUE
PE3yIBTaTOB M BEIBOJIOB C HAMOOJIBINIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JIOTUYHO OINHKCAJI HAOMIOJICHHUS W CHOPMYIMPOBAT BBIBOJBI U3 ONbITa. B
NPEJCTaBJICHHOM OTYeTe MPABHIBHO W aKKypaTHO BBITOJIHWI BCE 3aIMCH, TAOJHIIBI, PUCYHKH,
4epTekH, TpadUKH, BEIYUCICHUS U CIeNIall BBIBOIBL;

5) mposBIsIET OPraHU3alMOHHO-TPYAOBbIE YMeHHUs (TIOACPKUBACT YUCTOTY paboOvero mecra u
HOPS/IOK Ha CTOJIe, YKOHOMHO HMCIIOJIb3YET PACXOHBIE MAaTEPUAIIbI).

6) SKCIIEpUMEHT OCYIIECTBIISET 1O IUIaHy C YUYETOM TEXHHKH 0€30MacHOCTH U MPaBHI PabOTHI C
MaTepHajaMi U 000pYJOBaHUEM.

Ouenka "'4" cTaBuTCs, €CJIM YICHUK BBITTOJHIII TpeOOBaHMsI K oreHke 5", HO:

. OTIBIT IPOBOJIMJI B YCJIOBUSIX, HE 00ECTIEUMBAIOIIUX JOCTATOYHOW TOYHOCTH U3MEPEHUI;

. AJK OBLJIO TOTYIIEHO JIBA-TPH HEJ0UETa;

. WK He 6oJiee 0JJHOM HerpyOoii OIMOKHN U OJJHOTO HEJJ0YeTa,

. WJIM SKCIIEPUMEHT MPOBEJEH HE MOJIHOCTHIO;

. WI¥ B OMIMCAHUU HAOIIOICHUH U3 ONBITA IOMYCTUI HETOYHOCTH, BBIBOJIBI CJIEJIall HEMOHBIE.
Ouenka "'3" cTaBuTCS, €CIIM YUCHUK:

O~ wWwN -
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1. mpaBWIBHO oOmpenenwa Ielb ONbITa, pPadOTy BBINOIHICT MNPABHILHO HE MEHEe YeM
HAIMOJIOBUHY, OJTHAKO 00BEM BBHIMIOJHEHHOW YacTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHBIC
pe3yJIbTaThI U BBIBOJIBI [0 OCHOBHBIM, IPHHIUITHAILHO BaYKHBIM 3a/1a4aM paboThI;

2. unu monbop obopynoBaHHs, OOBEKTOB, MAaTEpUAJIOB, a TakK)Ke PadOTHI MO Hayaly OIbITa
NPOBEJI C MOMOIIBIO YYUTEINS, WM B XOJ€ MPOBEACHUS ONbITA U M3MEPEHUN OBLIH JOMYIICHBI
OLIMOKH B ONMCaHUX HaOIr01eHu, (HPOPMYyITHMPOBAHUN BHIBOJIOB;

3. OIBIT MPOBOJHMIICS B HEPAITMOHAIBHBIX YCIIOBHSX, YTO MPUBEIO K MOJIYYCHHIO PE3YJIbTATOB C
OO0JIBIIEH MOTPENIHOCTHIO; UM B OTYETE OBUIM JOMYIIEHBI B OOIIEH CIOXKHOCTH HE Ooiee IBYX
omurOOK (B 3alUCsAX CIUHMII, W3MEPCHUSX, B BBIYHCICHHAX, Tpadukax, TaOnMIax, cxemax,
aHaM3e MOTPEUIHOCTed M T.A.) HE NPUHIUINHAIBHOTO IJIsi JaHHOM paboThl Xapakrepa, HO
MOBIUSIBIIMX HA PE3yJbTAT BBIMOJHEHHS; WM HE BBIIIOJHEH COBCEM HIIM BBITIOJHEH HEBEPHO
aHaJIMU3 MOIPELIHOCTEM;

4. nomyckaet rpyOyro omuOKy B X0Jie KCrepuMeHTa (B 00bsICHeHUH, B 0OpMIICHHH PabOTHI, B
COOIOCHUH TPaBUJI TEXHUKH O€30MacCHOCTH Mpu paboTe ¢ MaTepuasamMu U 000pyHOBaHUEM),
KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ouenka "'2" craBuTCS, €CIHM YUCHUK:

1. He ompenenws CaMOCTOSTEILHO I€JIb OIBITA; BBIIOJIHHI pPabdOTy HE TIOJHOCTBIO, HE
MOJATOTOBMJI HYXHOE 000pyZOBaHME M OOBEM BBIMOJIHEHHOW YacTH pPabOThI HE IMO3BOJISET
c/ienaTh NPaBUIIbHBIX BBIBOJIOB;

2. WY OTIBITHI, U3MEPEHHUS, BBIYUCIICHHUS, HAOIIOICHHUS IPOU3BOIMIINCH HEMTPABUIIBHO;

3. WM B Xo/ie pabOoThI U B OTYETE OOHAPYKHMIIMCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIE
B TpeOoBaHMsIX K oreHke 3",

4. nomyckaer nBe (u 6osee) rpyObie OMIMOKM B XOJA€ DKCHEPUMEHTA, B OOBSICHEHHUH, B
opopmiennn pabOTB, B COOJIOJCHUM TMPaBHJ TEXHUKM O€30MacHOCTH Tpu pabore ¢
BEIIIECTBAMH U 000PYZOBaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh JJa’ke M0 TPEOOBAHUIO YUUTES.
Ounenka "'1" craBuTcs, €Ciiv YUEHUK:

1. monmHOCTBIO HE cyMmesl HayaTb M O(QOPMHUTH OIBIT; HE BBINOJHSAET PabOTy; MOKa3bIBaeT
OTCYTCTBHE SKCIIEPUMEHTAJIBHBIX YMEHUH; HE coOnroAan uiau rpybo Hapyman TpeOoBaHUs
0€30I1aCHOCTH TpPY/a.

Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TEXHUYECKOe
obecneuyeHre yueOHOro npoiecca

* @enepalibHBIN rocyAapCcTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO OOIIIETO
obpazoBanus (2010r.)

* mporpamma ocHoBHOro obmiero o6paszosanus ['BO OOIIl c.Konoanoska

aBTopckoit mporpammel [.E. Pymsutuca, @.I'. ®enpamana ans 8 — 9 kmaccoB (6a30BbIit
YpOBeHb), u3aatenbcTBo Mocksa «lIpocsemienus» 2016r.

* VY4eOGHUKHU, B KOTOPHIX peali30BaHa JlaHHas iporpamma:

Knacce Ilpeomem Asmopul yuebnuxa H30amenvcmaso

8 xmacc XUMHUS I'.E.Pynzutuc, ®©.I'.®enpaman MockBa «lIpocBemienue,
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2018

9 knacc

XHUMUA

I'.E.Pyn3utuc, ®.I'.®enbaman

MockBa
2018

«ITpocBerieHue,
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