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I. HOACHUTEJIbBHASA 3AIINCKA
PaGouyasi nporpaMma 1o XuMHuu OPMEHTUPOBAHA HA
oOyuaromuxcs 8-9 kiaccoB, pa3padoTaHa Ha OCHOBE:
HOPMAaTHBHBIX IOKYMEHTOB:

— ®enepanpHOro 3akona «O0 odbpazoBanuu B Poccutickoit @eaeparium»
(crarps 11, 12, 28), ot 29 nexabps 2012 1. N 273-D3, BcTynui B cuily ¢
01.09.2013r. 1 ®enepanbHblit 3akoH OT 29 aekadps 2012 . N 273-d3 06
oOpa3oBaHUU

— @enepaldbHOTO rOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapPTa OCHOBHOTO
o6miero oOpa3oBanus (yTBepxkaAeH mpukazoM MunoOpHayku Poccun ot
17.12.2010 . Ne 1897, 3apeructpuposan B Muntocte Poccun 01.02.2011 1.,
peructpanuoHubii Homep 19644); Ipuka3 MunucrepcTBa 00pa3oBaHus U
Hayku PO ot 17 nexabpsa 2010

— OcHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs

I'BOY OOIII c.KonoBanoska. Oopa3oBaTeJbHAs MPOrPAMMA OCHOBHOTO

0011Iero 00pa3oBaHus

B o0paszoBarensHOM mpomecce ucmonbdyercs YMK, Bxopsmmii B ¢enepaiabHBI TmepeueHb
yu4eOHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHuMs W Hayku Poccuiickoit
®denepanyy K UCIOJIB30BAHUIO:

aBTopckoit mporpammsl [.E. Pymutuca, ®@.I'. ®enpamana ans 8 — 9 kiaccoB (0a30BbIN
ypOBeHb), u3aarenbctBo Mocksa «lIpocsemienus» 2016r.

OO0mas xapakrepucTuka yue0OHOro npeamera

B cucreme ectecTBEHHO-Hay4YHOTo OOpa3oBaHMs XMMHUsS Kak y4eOHBIM IpeaMeT 3aHHMaeT
BaXHOE MECTO B MO3HAHWM 3aKOHOB MPHUPOJbI, B MaTEPHAIbHOM >KM3HHU OOIIECTBA, B PEIICHUU
rJ100aNbHBIX MPOOJEM uenoBedecTBa, B (POPMUPOBAHMM HAyYHOM KapTHHBI MHpa, a Takke B
BOCIIUTAHHUHU SKOJIOTUYECKON KYJIBbTYpPHI JIFOJICH.

XuMHs Kak yuyeOHbIM mpeaMeT BHOCUT CYLIECTBEHHBIH BKJIaJ B HAyYHOE MHUPOIIOHHMAaHHE,
B BOCIIUTAHHME U PA3BUTHE yYAIUXCS; NIPU3BaHA BOOPYKUTh YYaIllMXCs OCHOBAMU XUMHUYECKHX
3HaHUM, HEOOXOIUMBIX JJIsl MOBCEIHEBHON KHM3HM, 3aJI0KUTh (YHIAMEHT JUIi JalbHEHIero
COBEpUICHCTBOBAHUSA XMMHUYECKUX 3HAHUN KakK B CTapIIMX KjlaccaxX, TaK U B JIPYTrUX y4EOHBIX
3aBEICHUSAX, a TAKXKE MPABUIIBHO COPUEHTUPOBATH ITOBECHUE YUAIIUXCS B OKPYKAIOILEH cpeie.

B copepxaHMM JaHHOTO Kypca IPEACTABICHBI OCHOBOIOJATAIOIINE XHMHYECKUE
TEOPETUYECKUE 3HAHMS, BKIIIOUAIOIINE U3YYEHHUE COCTaBa U CTPOCHUS BEILECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOECHMS, KOHCTPYHPOBAHHE BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, HMCCIIECJOBaHUE
3aKOHOMEPHOCTEN XMMHUYECKMX NPEBPAIICHUN U IYTEW yNpaBI€HUS UMHU B LEIAX IMOJy4YEHUs
BEIIECTB.

@akToJOTNYECKass YacThb MPOrpaMMbl BKJIKOYAET CBEACHHUA O HEOPraHMYECKUX U
OpraHMYECKUX BellecTBaX. YUeOHBIM MaTepuall oTOOpaH TakuM 00pa3oM, YTOOBI MOXKHO OBLIO
OOBSICHUTh Ha COBPEMEHHOM M JOCTYITHOM ISl y4YallluXcs YPOBHE TEOPETUUYECKHE MOJIOKEHHUS,
M3y4aeMbl€ CBOMCTBA BEIIECTB, XMMHYECKUE MPOLECCHI, MPOTEKAIINE B OKPYKAIOIIEM MHpE.

TeopeTnyeckyr0 OCHOBY M3y4E€HHMs HEOPraHMYECKOM XHUMHUHM COCTaBIII€T aTOMHO-
MOJIEKYJISIpPHOE ydeHue, nepuoauyeckuil 3akoH Jl. 1. MeHneneeBa ¢ KpaTKUMH CBEIAEHUSIMU O
CTPOCHHMM AaTOMOB, BHJAX XHMMHYECKOW CBS3HM, 3aKOHOMEPHOCTAX XUMHUYECKHUX PEaKLUM.

N3yuenne opraHM4eckod XMMHUM OCHOBAaHO Ha ydyeHuu A. M. byrnepoBa 0 XxuMuyeckom
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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

CTPOCHHMM BEIIECTB. YKa3aHHbIE TEOPETUUYECKHME OCHOBBI Kypca IMO3BOJSIOT YYallluMCs
OOBSCHATH CBOMCTBA M3yuyaeMbIX BEILECTB, a TaK)Ke OE30MacHO MCIOJB30BaTh 3TH BELIECTBA U
MaTepUabl B OBITY, CEJIBLCKOM X0351UCTBE u Ha MIPOU3BOJICTBE.

B wu3ydenunm Kypca 3HauuTeNbHAas POJb OTBOJUTCS XUMHUYECKOMY OSKCIEPUMEHTY:
MPOBEJICHUIO MPAKTUUYECKUX U JTA0OPATOPHBIX padOT, HECIOKHBIX IKCIIEPUMEHTOB H OTHCAHUIO
UX pe3yabTaToB; COOJIOJCHUI0 HOPM W MPaBUJ TMOBEACHHUS B XMMHUYECKUX JaOOPaTOPHSIX.

OCHOBHBIMU TIPOOJIEMAMH XUMHUU SIBJISIFOTCSI HM3Y4YCHHE COCTaBa W CTPOCHHS BEIIECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYHPOBAHHE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH,
UCCIIE0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLICHUN U IIyTEW YIIPABICHUS UMU B LIEIAX
MOJIyUYeHUsl BEIIECTB, MaTEpHalioB, SHEPruu. YueOHOoe conep:kaHue pabdouell MpPOrpaMMel
CTPYKTYpPUPOBAHO MO TATH OJlokaM: MeToNbl TO3HAHWS B XHMHH, T€OpPETUYECKUE OCHOBBI
xumuy; Heopranmdeckas xumus; Opranudeckas xumusi; XumMusi U xku3Hb. CopepkaHue ITHX
yueOHBIX OJIOKOB B paboueill mporpaMMe CTPYKTYPHPOBAaHO IO Te€MaM W HaIPaBJICHO Ha
JOCTHKEHHE 1LIeTIeil XUMU4ecKoro o0pa30BaHusl B CTapIIIei HIKOJIE.

Mean

W3ydyeHne XuUMHUM Ha CTYIIEHHM OCHOBHOTO oOmIero oO0pa3oBaHHsS HaIpaBICHO Ha
JOCTH)KCHHE CIICTYIOIINX LIeTeH:

- OCBOGHHUE 3HAHMI O XUMHUYECKOW COCTABIISIIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA,
BOXHEHIIINX XUMUYICCKUX MOHATHSIX, 3aKOHAX U TCOPHSIX;

- OBJIaJICHUE YMEHUSMHU MPUMEHATH MOJyYeHHbIC 3HAHUS AJIs OOBSICHEHHS Pa3HOOOPa3HBIX
XUMHUYECKHUX SIBJICHHA W CBONCTB BCIIECTB, OIEHKH POJH XWMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTEPHUAJIOB;

- pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB W MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOTO MPUOOpPETEHUS] XHWMUYECKUX 3HAHWM C HCHOJIB30BaHUEM PA3IUYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTCPHBIX;

- BOCIHUTaHUE YOEXKIEHHOCTH B IO3UTUBHOM pOJM XUMUU B HKHU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
OKpYXKarollen cpene;

- IpUMEHEHUE TIOJIYYCHHBIX 3HAHUN U YMEHHU 1J1s 0€30MacCHOT0 MCTIOIb30BaHMS BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUIECKHUX 33134 B
MOBCETHEBHON KU3HM, TPEAYNPEKIACHUS SBICHUM, HAHOCAIIUX BPEHI 3J0POBBIO UEIOBEKa U
OKpYKarollen cpene.

Mecto npeamera B 6a3UCHOM yueOHOM MJIaHe

PaGouas mporpamma pazpaboTaHa Ha OCHOBE (eAepanbHOro 0a3uCHOro y4eOHOro IaHa
JU1st 00pa3oBaTeNnbHBIX yupexaeHnid P, B COOTBETCTBUM ¢ KOTOPHIM Ha U3YUYE€HHUE Kypca X UMHH
B 8 - 9 kiacce — 2 yaca B HeJero Bcero 136 dacos; 8 knacce -68 u/rox. 9xnacc-684u/rox

- JIuunocmmnvie, nvemanpeomemnovie u npeomMemmuble pe3yibmamol 0C60EHUA YUEOHO20
npeomema «Xumuay»

JINYHOCTHBIMH PE3yIbTAaTAMU U3YyYEHUS NpeaMeTa « XUMUSD) SIBISIOTCS CIEAYIOIUE YMEHUS:
- Bociuranue poccuiickoii rpakJaHCKON MICHTUYHOCTHU: TATPHOTH3MA, JIFOOBH U YBaXKEHHE K
OtedecTBy, 4yBCTBO TOPJOCTH 32 CBOKO PONIMHY, 32 POCCUICKYIO XUMUUYECKYIO HAYKY
- ®opMUPOBaHUE 1IEJIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHOI MPAKTHUKH, a TAKXKE COLMAIBHOMY, KyJIBTYPHOMY, SI3bIKOBOMY U
JYXOBHOMY MHOI000Opa3Hi0 COBPEMEHHOIO MHpa
- ®OopMHUPOBaHUE OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTHU K
CaMOpPa3BUTHUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIUU K O0YYEHUIO U IO3HAHHUIO, BBIOOPY
npoQUILHOr0 00pa30BaHUs HA OCHOBE HH(POPMALIUH O CYILECTBYIOUIMX MPO(ECCUIX U TUUHBIX
npoQecCuoHaNbHbIX NpeaAnoyTeHnil. OCO3HaHHOMY MOCTPOCHUIO HHANBUAYAIbHBIX
00pa30BaTEeNbHBIX TPACKTOPHIA C YI€TOM yCTOWYMBBIX TO3HABATEIBLHBIX HHTEPECOB
- (hopMupoOBaHNE KOMMYHUKAaTUBHON KOMIIETEHIIUHN B 00pa30BaTeIbHOMN, OOIIECTBEHHO ITOJIE3HOM,
y4eOHO — UCCIIeJOBATENILCKOM, TBOPUECKON M JPYTUX BUAAX NESTEIBHOCTH



- ®opMHpOBaHUE U TOHUMAaHUE IEHHOCTH 3/J0POBOTO U 0€37I0MacTHOTO 00pa3a KU3HH, YCBOCHUE
NPaBWJ MHIUBUAYAIBHOTO U KOJUIEKTUBHOI'O O€30MAaCHOTO MOBEACHHS B UPE3BhIYAHBIX CUTYALIUSX,
YIOXAAIOUUX KU3HU U 3J0POBBIO JIFOJIEN

- ®opMupoOBaHUE MO3HABATEIHLHON HHPOPMAIIMOHHON KYIbTYphl. B TOM uncie pa3BuTHe HaBHIKOB
CaMOCTOSITENbHOM PabOThI C y4eOHBIMU MTOCOOUSIMH, KHUTAMH, JOCTYITHBIMH UHCTPYMEHTAMH U
TEXHUYECKUMU CPEJCTBAMH MH(OPMALMOHHBIX TEXHOJIOTUI

- @opMUPOBAaHUE OCHOB 3KOJOIMYECKOI0 CO3HAHNS HA OCHOBE IPU3HAHUS LICHHOCTH KU3HU BO BCEX
ee MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO , 0EpEXKHOT0 OTHOLICHHS K OKpYXKAroIel cpene
-Pa3BuTHe roTOBHOCTH K PELIEHUIO TBOPUYECKHUX 3a]a4, YMEHUE HAXOAUTH a/IeKBaTHbBIE CIIOCOOBI
MOBEJICHUS M B3aMMO/ICHCTBHE C MapTHEPAMH BO BpeMs yueOHOH 1 BHEY4eOHOU 1eATeIIbHOCTH,
CIIOCOOHOCTH OIEHUBATH MPOOIIEMHBIC CHTYaIUN

MeTtanpeaMeTHBIMU pe3yJIbTaTaMU U3YUEHUS Kypca «XUMUs» sBiIsgeTcsa (GOpMUPOBaHUE
YHHUBEpCalIbHbIX yueOHbIX neicTBuil (YVY ).

Iloznasamenvuvie YVJ]:

- - CaMOCTOSITEIbHO OOHAPYKMBATh M (POPMYIIUPOBATEH YUEOHYIO MPOOJIEMY, ONIPEACIISITh b

yueOHOM AeSITeTbHOCTH, BBIOUPATh TEMY paOOThI
- BeiiBurate Bepcun pemeHus npo0i1eMbl, 0CO3HaBaTh KOHEYHBIH pe3ybTaT, BEHIOUPATh U3
NPEJJIOKEHHBIX U UCKATh CAMOCTOATEIBHO CPEACTBA TOCTHKEHUS LIETH.

- CocTaBnsaTh (MHAVUBHYaJIbHO WM B TPYIIIE) IUIAH PEIICHUS MPOOIEMBI (BBITIOIHEHHS MTPOCKTA).

- PaboTast o ruany, cBepsTh CBOM JCHCTBUS C LENBIO U, IPU HEOOXOJUMOCTH, HCIIPABIISATH OIIUOKH
CaMOCTOSITENIBHO.

- B nuanore ¢ yuuresieM COBEpLIEHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTAHHBIE KPUTEPUU OLICHKH.
Kommynuxamusnvie YY/I:

- CaMOCTOSITEIbHO OPraHN30BbIBAaTh YU€OHOE B3aMMOIEHCTBHE B IpyMIie (OnpeaesTh oOume ey,
pacrpeesaTh pojy, J0roBapuBaThCS APYT C APYTroM U T.1.).

CpenctBoM GhopMUpPOBaHUS KOMMYHUKATUBHBIX Y Y J] Clly’kaT TEXHOJIOTHS IPOOJIEMHOTO TUaIoTa
(moOy>KAArONINI U TTOABOASAIINIA AUAJIOT) U paboTa B MaJIbIX IPYIIaX, a TAKXKe UCIIOIb30BaHUE HA
YpOKax 3J€MEHTOB TEXHOJOTUHU MPOTYKTUBHOTO YTCHHUSL.

IIpeameTHBIMH pe3yiIbTaTaMu U3yUEHUS MpeAMETA «XUMHUSD) SBISIOTCS:

- @opMupOBaHUE NEPBOHAYATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEILIECTBAX, UX
MPEBPALICHUX U MPAKTUYECKOM IPUMEHEHUH; OBJIaICHNE IOHATUIHHBIM annapaToM U
CHUMBOJIMYECKUM SI3BIKOM XUMUU;

- - Oco3HaHue 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKON HAyKH KaK 00J1acTH

COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MTPEBPALICHUI OPTaHMYECKUX U HEOPTAaHUIECKUX

BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KHBOH M HEXXUBOM NMPUPOBI; YTIIyOJIeHHE IPeCTaBICHNI

0 MaTepHuaJIbHOM EIMHCTBE MUPA;

- OBnaicHe OCHOBAaMU XMMHUYECKONW I'PaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO
OLICHUBATD )KM3HEHHBIE CUTYallUH, CBI3aHHBIE C XMMHUEH, HaBbIKaMU 0€301acHOTO OOpaIIeHus ¢
BELIECTBAMM, UCTIOIb3yEMbIMU B IOBCEHEBHON KM3HH; YMEHUEM aHAIU3UPOBATh U IJIAHUPOBATh
IKOJIOTHUYECKHU O€30MacHOe IMOBEICHUE B LENISAX COSPEIKEHHSI 3I0POBhS U OKPYKAIOIIEH Cpe/Ibl;

- @opMUpOBaHUE YMEHUI YCTaHABIMBATh CBSA3HM MEXAY peaibHO HAOII0JaeMbIMU XUMUYECKUMHU
SIBIICHUSIMU | TTPOLIECCAMU, TPOUCXOSIIIUMU B MUKPOMHUPE, OOBACHATH MPUIMHBI MHOT000pa3us
BEIIECTB, 3aBHCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBHCUMOCTh PUMEHEHHS
BEILIECTB OT UX CBOMCTB;

- [IproOpeTeHust onbITa UCTIONB30BAHMS PA3IMYHBIX METO/IOB U3YUEHHSI BELIECTB; HAOIIOIEHHS 32
WX MIPEBPALICHUSIMY TIPH MPOBEICHUN HECTIOKHBIX XUMUYIECKUX IKCIIEPUMEHTOB C UCTIOIB30BAaHUEM
1ab60paTopHOro 0O0PYAOBAHUS U IPUOOPOB;

- YMeHue oka3blBaTh NEPBYIO OMOIIb ITPH OTPABIEHUSIX, 0KOTaxX U APYTUX TpaBMax, CBS3aHHBIX C
BELIECTBAMHU U JJaOOpaTOPHBIM 000PYI0BAaHUEM;

- OBnazieHue nmpueMaMu paboThl ¢ HH(POPMALUEN XUMUYECKOTO COJIEPKaHus, IPEICTaBICHHON B
pa3Ho (opme (B Bujae TekcTa, popmy, rpaduKoB, TAOIUYHBIX JaHHBIX, CXeM, poTorpaduil u ap.)

- - Co3anne OCHOBBI JUIs ()OPMHUPOBAHUS MHTEpPECA K PACHIMPEHUIO U YTIYOJIECHHIO

XUMHYECKHUX 3HAHUH 1 BRIOOpa XMMHHU KaK MPOQIIILHOTO MTpeIMeTa Py TIepexoie Ha CTYIIEHb



cpemHero (IMOJTHOTO) 001ero 00pa3oBaHus, a B TABHEUIIIEM U B KauecTBE cephbl CBOE
npoeCcCUOHATBHOM NeSITeTbHOCTH;

- .- ®opmupoBaHue MPEACTABICHUI O 3HAYCHHN XUMUIECKOH HAYKH B PEIICHUU COBPEMEHHBIX
9KOJOTUYECKUX MPOOJIEM, B TOM YHCJIE B IPESIOTBPAILICHHN TEXHOTCHHBIX M IKOJIOTUIECKIX
KaracTpod.

Conep:xkanue y4eOHOMH TUCUUILIMHBI

8 kJiacce
68 u/rox -2 u/nen.;

Heoprannuyeckasi xumusi

Tema 1. llepBoHayajibHble XUMHYECKHE MOHATHA (23 1)

[Ipeamer xumuu. XuMusl Kak 4acTh €CTECTBO3HaHUs. BemiectBa u ux cBoiicTBa. YucTthie
BemectBa M cMmecd. CnocoObl  OYMCTKM — BEIIECTB:  OTCTaWBaHHWE, (WIBTPOBAHHE,
BBITIAPUBAHUE, KPUCTAJUTH3AIINS, TUCTUIUIANMS, XpomaTorpadus. Du3HvecKue W XUMHUYCCKHC
SABJICHHS. XUMHUYECKHE peakuuu. [Ipru3Haku XMMUYECKUX PEaKIMil U YCIOBHUS BOSHUKHOBEHHS U
TEUCHUS XHUMHYECKHUX peaKIui.

ATOMBI W MOJIeKyJbl. BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHS.
KavecTBeHHBII M KOJMYECTBEHHBIM cocTaB BellecTBa. [IpocThie M CIIOKHBIE BEIIECTBA.
XUMHUYECKUHN 3JIEMEHT. SI3bIK XMUMHU. 3HAKA XUMHUYCCKUX DJIEMEHTOB, XUMHUYECKUE (POPMYIIBL.

3akoH IOCTOSIHCTBA cocTaBa BEILECTB.
AtoMmHas eauHHIa Macchl. OTHOCUTENBHAS aTOMHAs M MOJIEKYJIsipHast Macchl. KonudecTBo
BEIIECTBA, MOJIb. MousipHas Macca.

BanentHocTh XuMuueckux ayeMeHTOB. OmnpeneneHWe BAJICHTHOCTH DJIEMEHTOB TI0
dopmynam wux coeauHeHuil. CocTaBleHHE XHUMHUYECKHX (OpMYnT TIO BaJeHTHOCTH.
ATOMHO-MOJIEKYJISIDHOE ~YY€HHE. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUYECKHE
ypaBHeHuda. Krnaccudukamuss XMMHUYECKUX pPEaKIUil [0 YUCIy U COCTaBY HCXOJHBIX U

MOJIYYCHHBIX BCIICCTB.

I[eMOHCTpaIII/II/I. O3HakOMIICHHE C 06pa3uaMH MPOCTBIX M CIIOXKHBIX BCHICCTB. CnocoObl
OYHUCTKH BC€IICCTB: Kpucrajujin3danus, JUCTUIIIIALINA, xpOMaTorpa(me. OHI)ITI)I,
MOATBCPIKAAOIINC 3aKOH COXPAaHCHUA MacCChbl BCIICCTB.

XUMHYECKUE COCIUHEHHS KOJMYECTBOM BemiectBa 1 Mosib. Mojenb MoJspHOTO oOBbeMa
rasos.

Jlaboparopubie onbIThl. PaccMoTpenne BemiecTB ¢ pa3iu4HbIMU  (PU3UIECKUMU
cBoiictBamu. Pa3nenenue cMmecu ¢ moMolibio MarHuTa. [IpuMepsl PU3NYECKUX M XUMHUYECKUX
ABJICHUN. Peakunu, WUIIOCTPUPYIOIINE OCHOBHBIE TNIPU3HAKH XapaKTEPHBIX PEaKIIHi.
Paznoxxenne ocHoBHoro kapOonara wmemu(ll). Peakums 3amemieHuss Meau  Kele30M.

IIpakTHyeckue padoThI
* [IpaBuna TexHuku OezomacHOCTH NpU paboTe B XMMHUYECKOM KabuHere. O3HAKOMIIEHUE C
1a00paTOPHBIM 00opy/10BaHUEM.
* Ouncrka 3arpsiI3HEHHOU MIOBapEHHOMN COJIN.

Pacuernble 3agauym. BelunciieHME OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAcChl BEIIECTBA IO
dbopmyrne. BeranciaeHne MaccoBOM I0JIM JEMEHTa B XUMHUYECKOM COSIMHEHHH. Y CTAHOBIICHHE
npocreimeld (GopMynbl  BEImECTBA IO MAacCOBBIM JIOJIIM DJIEMEHTOB. BwIuuciaeHus 1o
XMMUYECKUM YpPaBHEHMSIM MAacChl WM KOJMYECTBA BELIECTBA 10 H3BECTHOM Macce WU
KOJMYECTBY OJHOTO M3 BCTYMAIONINX WM IMOJYYAIOIIUXCS B PEAKIIMH BEIIECTB.



Tema 2. Kucaopon (6 1)

Kucnopon. Haxoxnenue B npupone. @usznueckue U Xxumudeckue cpoiicra. Ilomyuenue,
npuMmeHeHne. Kpyrosopor kucnopoga B npupone. I'openne. Oxcunpl. Bo3nyx m ero cocras.
MemienHoe OKHCJICHUE. TenoBoit apdexT XUMHUYECKHUX peaxkuui.

TommmBo M cnocoObl €ro CKuraHus. 3amura arMoc(epHOro BO3JdyXa OT 3arps3HEHUH.

JemoncTpanuu. [lonyyeHne u coOupaHue KHUCIOpOJa METOAOM BBITECHEHHUS BO3/1YyXa,
METOAOM BbITECHEHMs Bojabl. OmpezneneHue coctaBa Bo3ayxa. Komiekuuu HedTH, KAMEHHOTO

yris u IIPOAYKTOB ux nepepadoTKH.
JlaGoparopHbie onbIThl. O3HAKOMJICHUE c oOpasmamu OKCHJIOB.
IIpakTuyeckas pa6ora. [lonyyenue 51 CBOMCTBA KHMCIJIOPOJA.

PacyerHble 3a1aun. PacueTsl 1o TEPMOXUMHUYECKUM YPaBHECHHUSIM.
Tema 3. Bopopona (4 1)

Bonopon. Haxoxnenue B mpupozae. dusmyeckne M XMMHYECKHE CBOWCTBA. Bomopox —
BOCCTaHOBUTEb. [Tonyuenue, IIPUMEHEHHE.

JemoncTpauuu. [Tomydenue Bogopona B annapare Kumra, npoBepka BOAOpPOJa HA YACTOTY,
rOpeHHe BOJOpPOJA, COOMpaHHE BOJOPOAA METOJOM BBITECHEHMsI BO3JyXa M  BOJBL

JladopaTropHnble onbIThI. [lonyuenrue Bogopoaa U U3y4eHHE €ro CBOMCTB. B3anumopeiicTBue
Bozopoaa ¢ okcunom meau(Il).

Tema 4. PactBopbl. Boaa (7 4)
Bona — pactBoputens. PactBopuMocTh BemiecTB B Boje. OmpenesieHue MacCOBOM 10U

PACTBOPCHHOI'O BCIICCTBA. Boma. Metoanl OIpeaACICHHUA COCTaBa BOJAbI — aHalM3 M CHUHTC3.
duznueckue M XUMHUYECKHME CBOicTBa BOJbl. Bojma B npupoac u CIIOCOOBI €€ OYHCTKH.

Kpyrosoport BOJBI B MIPUPOJIE.
JleMoHcTpanuu. AHanu3 BOJIBIL. Cunres BOJIBI.
IIpakTuyeckas padorta. [IpuroroBieHue pacTBOpPOB coJied C ONpEeAENeHHOW MacCOoBOM

nonen pPacTBOPEHHOIO BELIECTBA.

Pacuernsble 3agaun. HaxoxneHue mMaccoBOd 10JIM PacTBOPEHHOIO BEILIECTBA B PACTBOPE.
Brruncnenre maccsl pacTBOPEHHOTO BEIIECTBA M BOABI AJII IIPUTOTOBJIEHUS pacTBOpa
OIPEIETICHHON KOHIEHTPALIVH.

Tema 5.KosimuecTBeHHbIE OTHOIIEHUSI B XUMUH (4 1)

3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAs MIOTHOCTH ra3oB. OOBEMHbIE
OTHOIICHHS ra3oB npu XUMHAYECKUX peaKIusx.

Pacuernble 3agaum. OObeMHBIE OTHOIIEHUS Ta30B INPU XUMHYECKHX  PpEaKIHIX.

Brraucienust mo XMMHUYECKAM YpaBHEHHSIM MacChl, 00beMa U KOJIMYEeCTBa BEIIECTBA OJTHOTO
U3 TPOAYKTOB PEAKIMU IO Macce MCXOJHOrO BEllecTBa, 00BbEMY HIJIM KOJUYECTBY BEIIECTBA,
COJIEprKallero OMpeeleHHYIO JOI0 IpuMecei

Tema 6. OcHOBHBIE KJIacChl HeOpraHuyeckux coequuenuii (11 u)

OKCI/IIILI. KJ'IaCCI/I(I)I/IKaI_[I/I}I. OcHOBHBIC U KHCJIOTHEIC OKCHJBI. HOMCHKHaTypa. duznueckue

51 XAMUYECKHE CBOICTBA. [Tonyuenue. [Ipumenenue.
OcnoBanms. Knaccudukanus. Homenknarypa. ®Pusnyeckue M XHUMHUYECKHE CBONCTBA.
Peakums HEUTpaAJIU3alHH. [Tonyuenwue. [Tpumenenue.
Kucaorsl. Knaccugpukanus. Homenknarypa. ®Pusndyeckue M XUMHYECKUE CBOMCTBA.
BeITecHUTENBHBIN pan METAJJIOB H. H. bekerona. IIpumeHenue.
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Couau. Knaccugpukanus. Homenknatypa. @usndeckue u XuMudeckue cBoiictBa. CrocoOsl
MOJTyYEHUS coJiei.

['enetndeckasi CBsI3b  MEXJy OCHOBHBIMM KJAaCCaMU HEOPraHUYECKHX COCIUHEHUH.

JleMoHcTpanuu. 3HAKOMCTBO ¢ 00paslamMu  OKCHJIOB, KHCIOT, OCHOBaHHUH M COJICH.
Heurpanuzanus IETI0YHU KHUCJIOTOU B NIPUCYTCTBUU WHAUKATOPA.

JlaGopaTopHble ONbITHI. ONBITH, MMOJATBEPKIAONIME XWMHYECKHE CBOMCTBa KHCIOT,
OCHOBaHMI.

IIpakTnyeckas padora. Penienne sKkCcriepuMeHTalbHbIX 3a/1a4 10 TeMe «OCHOBHbBIE KI1ACChl
HEOPraHUYECKUX COCIUHEHUI.

Tema 7.1lepuoanveckuii 3aKOH M TNepHOAHYECKAs] CHCTeMa XHMHYECKHMX 3JIEMEHTOB
. . MenaeneeBa. Ctpoenue atoma (7 4)

[TepBble MOMBITKN KIacCU(PUKAUN XUMHUECKUX 371eMeHTOB. IToHATHE O rpynmax CXOAHBIX
anemeHnToB. [lepuonnueckuii 3axon /. 1. Menneneesa. Ilepuonnveckas Tabnuna XUMHYECKHX
aneMeHTOB. ['pynnel u nepuozsl. KopoTkuil ¥ ATMHHBIN BapHaHThl NEPUOAMUYECKON TAOIUIIBI.
3HaueHue nepuoauueckoro  3akoHa. Kus3ub u  pedrenbHocTs [ M. Menneneesa.

Crpoenne atoma. CoctaB aTOMHBIX sJep. DneKkTpoHbl. M3oTonel. CTpoeHHE 3JIEKTPOHHBIX
obosnouek atomoB TiepBbiX 20 31emMeHTOB mepuoanueckoir cuctembl JI. WM. MeHnneneesa.

JlaGopaTopHble ombIThl. B3aumoseiictBue ruIpokcuaa LHMHKA C pacTBOPaMU KHUCIOT U
HIeJI0Y€eH.

Tema 8. CTpoeHue BemecTB. XumMuieckasi cBsi3b (6 4)

DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JeMEHTOB. OCHOBHBIE BHUAbl XMMUUYECKON CBSI3H:
KOBAJIEHTHAsI HEMOJISIPHAs, KOBAJICHTHAsA IOJSpHAsA, UOHHAs. BaIEHTHOCTH 3JIEMEHTOB B CBETE
SJeKTpOHHOM Teopuu. CteneHb okuciaeHus. [IpaBuna omnpeneneHus CTENEHU OKUCICHUS
3JICMCHTOB. OKHCIIUTEILHO-BOCCTAHOBHUTEIbHEIE peaKuum.

Kpucrannuueckue pemeTku: HOHHAs, aTOMHas W MoJekyinspHas. Kpucramnmueckue u
aMop(gHBIe BEIIECTBA. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THIIOB KPUCTAUTMYECKUX PEIICTOK.

JemoHcTpanun. O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUIMUYECKUX PEUIETOK KOBAJEHTHBIX U
WOHHBIX coenuHeHuid. ComocTaBieHHe (PU3UKO-XUMUUYECKHX CBOWCTB COCIWHEHHM C
KOBAJICHTHBIMHM U MOHHBIMH CBSI3SIMU.

TemaTuyeckuil IJIaH Kypca xummuu 8kiace

Howmep temsl 1 ee HazBaHue Bcero N3 Hux:
YacoB | TEOPETUYECKUE | MPAKTHUYECKHE | KOHTPOJbHBIE
Ha 3aHATHS 3aHATUS u
TeMy MIPOBEPOYHBIC
paboThI
Tema l. IlepBoHauanbHble | 23 20 2 1
XUMHYECKHE TOHATHUS
Tewma 2. Kucnopon. 6 5 1
Tewma 3. Bomopos. 4 3 1
Tewma 4. PactBopsl. Boga. 7 5 1 1
Tema 5 KonuuectBennrie | 4 4
OTHOIIICHUS B XUMHUU
Tema 6. OcHoBHble Kiaccel | 11 9 1 1
HEOPTaHWYECKUX COCTUHEHHI
Tema 7. Ilepuoanueckuii 3akoH u | 7 7




nepuoanIecKast cHcTeMa

XUMHYSCKHUX anemenToB WM.

MenpeneeBa. CtpoeHue aToma

Tema 8. Crpoenue BemiectB. | 6 5 1
XuMudeckas CBA3b

HUTOI'O 68 58 6 4
9 kamacc

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

Heopraﬂnqecmm XUMUs
Tema 1. dnexrpoantnyeckas gucconuanus (10 1)

3JI€KTpOJII/ITI)I U HEIJICKTPOJIMTHI. 3JI€KTpOJII/ITI/I‘~I€CKa$I Jucconuanusa BEIIECTB B BOJHBIX
pactBopax. Monsl. KaTuoHsl 1 aHMOHBL. [ uOpammuas meopusi pacmeopog. INEeKTPOIUTHYECKAs
JUCCOLMAlUsl KHUCJOT, Ienoued u cosed. Cnabble M CHIIbHBIE 3JEKTposiuThl. CTeneHb
muccounanuu. Peaknuu noHHOro ooOmeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE —PEAKIIMH.

Okucnurens, BOCCTaHOBUTENb. [ uOponu3 conell.
JemoHcTpanuu. VicribiTaHue pacTBOPOB BELIECTB Ha AJICKTPUUYECKYIO TMPOBOIUMOCTD.
JBuxenue HMOHOB B INEKTPUYECKOM nore.
Jladboparopuble ombIThI. Peakiiun  oOMeHa  MEXIy  pacTBOpamMu  SJIEKTPOJIMTOB.
IIpakTHyeckasn pa6ora. Pemenue JKCIIEPUMEHTAIbHBIX 3a1au o TeMe

«DNEKTPOIUTUYECKAS TUCCOLIUALIUSY.
Tema 2. Kucsiopona u cepa (9 1)

[TomoskeHWe KUCIOpPOJa W CEPhl B IMEPHUOJUYECKONW CHCTEME XHMHUYECKUX DSJIEMECHTOB,
CTpOCHHE ux aTOMOB. Annotponus KHCIIOpoIa — O30H.
Cepa. Amnorpornusi cepbl. PU3MUecKne W XUMUYECKUE CBOWMCTBA. HaxoxaeHue B mpupoje.
[Tpumenenue cepol. Oxcupn cepwi(IV). CepoBomoponHass U CepHHUCTass KHCIOTHI U UX COJIH.
Oxkcup cepoi(VI). Cepnast kucnota u ee coid. OKUCIUTENbHBIE CBOWCTBA KOHIIEHTPUPOBAHHON

CEepHOM KHUCJIOTBI.
ITonsTne 0 CKOpOCTH XUMHUYECKUX peaKiui. Karanusatopsr.
JleMoHCcTpanuu. AJUIOTPONHST KUCIOpOJa M cepbl. 3HAKOMCTBO C 00Opa3llaMd HPUPOIHBIX

Ccynb(puI0B, cynb}aToB.

JlabopaTopusble onbIThl. Pacnio3HaBanue cyiabGua-, cyibPuT- U Cynb(haT-MOHOB B
pacTBope.

IIpakTuyeckas padora. Pemienne skciepuMeHTaNIbHBIX 33724 10 TeMe «Kucmopos u cepay.

Pacuernble 3amauyu. BeluucieHuss MO0 XUMHYECKMM YPaBHEHUSIM PEAKIUi Macchl,
KOJIMYECTBA BEIIECTBAa WM 00beMa IO M3BECTHON Macce, KOJIMYECTBY BEIIECTBA UM O0bEMY
OJHOTO M3 BCTYNAIOMINX WM MOJYYarOIUXCs B PEAKIIMU BEIIECTB.

Tema 3. Azot u ¢pocdop (10 u)

Ilonoxenue azora u (bocq)opa B nepnonn%cxoﬁ CHUCTEMEC XHMHUUYCCKUX DJJICMCHTOB,
CTPOCHUE UX AaTOMOB. ABOT, CbI/ISI/I'—IeCKI/Ie n XUMHYCCKHE CBOfICTBa, IMOJIYUCHHUEC U TPUMCHCHUC.
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KpyroBopor azora B mpupoge. Ammuak. Duznueckue M XUMHUYECKHE CBOWCTBA aMMHAaKa,
nonyderue, npumeHenue. Comu ammonus. Okcuanl azota(ll) m (IV). A3oTHas kuciora u ee

COJIN. OxkuciuTenbHbIe CBOICTBA a30THOM KHUCIIOTHL.
®dochop. Amnorponust pochopa. Dusznueckre U xumudeckue cpoictBa dochopa. Oxcnn
dochopa(V). Optodocdopnas KHCIIOTa " ee COJTH.
MunepasnbHbie yoopeHusl.
JNemoncrpanuu. [lonyyenne amMMuaka M €ro pacTBopeHue B Boje. O3HaKOMIICHHE C
obpasmamu MIPUPOTHBIX HUTpPATOB, docdaros.
JlabopaTopHble onbIThl. B3anMoaelicTBre cosielt aMMOHMs €O 1iesio4aMu. O3HaKOMIIEHUE C
a30THBIMU u dbochopHBIMH YI00pECHUSMU.
IIpakTH4eckue padoThI
* [Tonyuyenue amMMHaKa u U3y4eHue ero CBOMCTB.

* OnpeneneHne MUHEPAJIbHBIX Y100pEeHUI.
Tema 4. Yraepoa u kpemuuid (7 1)

[Tonoxenue yriaepona W KPEeMHHS B HEPUOIUYECKON CHCTEME XHMHUYECKHX DIIEMEHTOB,
CTpPOEHHE HX aTOMOB. YTIEpOJ, AJUIOTPOMHbIE MOAU(PUKANUU, (PU3NUYECKHE U XUMUYECKUE
CBOICTBa yriepojaa. YTrapHbIH ra3, CBOWCTBA M (PU3MOJIOTHMUECKOE JICHCTBHE Ha OpPraHU3M.
VYrhuekucnbpld ras, yroibHas KUCIoTa M ee coiau. KpyroBopoT yriepoga B HpUpOE.

Kpemuuit. Oxcun kpemuusi(IV). KpemuueBas kuciora u ee conu. Cmekno. ILlemenm.

Jemouncrpanuu. Kpucrannuyeckue penieTku anmasa u rpagura. 3HaKOMCTBO € 00pa3iamMmu
NPUPOIHBIX KapOOHATOB W CHUIMKATOB. O3HAKOMIIGHHWE C pAa3JIMYHBIMH BHJIaMHU TOIUIHBA.
O3zHakoMJIeHHE c BUJIAMH CTEKJIa.

JlabopaTopubie onbITbl. O3HaKOMJIEHHE CO CBOMCTBAaMM U B3aMMOIIPEBPALICHUSIMU
KapOoHATOB M THApokapOoHaToB. KadecTBeHHBIE peakiuu Ha KapOOHAT- M CUJIMKAT- HOHBI

IIpakTuyeckas pabora. [lonyuenue oxcunma yraepona(lV) u wu3yueHue ero CBOIMCTB.
Pacno3znaBanue kapOOHATOB.

Tema 5. O6mue cBoiictBa MetaioB (14 4)

[lonoxenne  MeTa/uIoOB B NEPUOJWYECKOM  CHUCTEME  XMMHUYECKHX  DIJIEMEHTOB
. . MenneneeBa. Meranmnuueckas cBsi3b. DU3HMUECKHE U XUMUYECKUE CBOWCTBA METAILIIOB. Psiy
HaIpsHKEHUN METaJLIOB.
[Tonstne o weramtypruu. CrnocoObl momydenuss MertamioB. CrutaBel (cTanb, YYTyH,
JopaitoMuMHuN, OpoHn3a). [IpoOnema 0e30TXOAHBIX MHPOM3BOACTB B METAJUIYprMU U OXpaHa
OKpY’KaIOIIEeH Cpenbl.
IIlesiounble MeTa/Ibl. [I00’KEHNE IIEIOYHBIX METAIOB B NEPUOJUYECKOM CHCTEME M
crpoeHue atoMoB. Haxoxenue B npupoje. Pu3nueckue U XuMu4YecKkue ceorcTsa. [Ipumenenue
LIEJIOYHBIX METaJUIOB u nx COECIMHEHU.
Ienouyno3emenbHbie  MeTa/LIbl. [lo70KEeHHE  MIETOYHO3EMENBHBIX ~ METAJUIOB B
MIEPUOIUYECKON CcHCTeME W cTpoeHue atomoB. Haxoxknenume B npupoxae. Kampnumii m ero
COCIMHECHUS. KectkocTb BOJIbI 51 CIOCOOBI ee YCTpaHEHHUS.
AmromuHuii. [lonoxenne alroMuHUA B NEPUOJUYECKONM CHCTEME M CTPOCHHE €ro aToma.
Haxoxnaenne B mpupone. dusnueckue U XUMHUYECKHE CBOMCTBa amtoMUHUA. AMQOTEPHOCTh
OKCHJIa " TUAPOKCHIA ATIOMUHUA.
Keaeso. [lonoxxeHne xeneza B MNEPUOJUYECKONM CHCTEME U CTPOEHME €ro aroma.
Haxoxnenue B mpupose. Pu3nyueckue 1 XUMHUYECKHE CBOMCTBA Kese3a. OKCHUIbI, TUAPOKCUIBI U
coJu xenesa(Il) u xenesa(Ill).
JleMoHcTpanum. 3HaKOMCTBO ¢ 00pa3liaMu BaKHEHIINX COJel HaTpusi, Kaiusl, MPUPOIHBIX
COCIMHEHUN KaJIbLUs, pyJamMu Keje3a, COCAUHEHUSIMU alllOMUHUs. B3aumopaerncrBue
LICJIOYHBIX, WICJIOYHO3EMENBHBIX METAUIOB M AMOMHMHHMSA C BOoAOW. (CkHMraHume xene3a B
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KHCIIOpOJiE u XJIOpE.
JlaGopaTtopHble omnbIThI. [lonydyeHne rumpokcuaa aJIlOMUHUS W B3aUMOJICUCTBUE €r0 C
kuciaotaMu U menodamu. [lonydenne ruapokcunos sxenesa(ll) u xeneza(Ill) u B3aumoneiictsue

X c KUCJIOTaMU u IIEJIOYaMHU.
IpakTuyeckune padoTbI
¢ Pemienue AKCIEPUMEHTAIbHBIX 3a7a4 o TEME «Onementsl IA—IITA-

TPYIII EPUOANYECKOM TaOJIUIIBI XUMHYECKHX 2JIEMEHTOBY.

* Pemienne okcnepuMEHTaNBHBIX 3agad 1o TemMe «MeTtaiuibl M HX  COCAMHECHHS.

PacueTHble 3agaum. BoluncieHuss 1o XHMMHYECKMM YPaBHEHUSM MacChl, OObEeMa MU
KOJINYECTBA BELIECTBA OJTHOIO U3 MPOIYKTOB PEaKIUH 10 MAacce MCXOJHOrO BEIeCTBa, 00beMY
WJIM KOJIMYECTBY BELIECTBA, CONEPIKALIECTO ONPEACICHHYIO JI0JII0 IIPUMECEN.

Oprannyeckasi XuMust

Temab. IlepBoHayaJbHbIE NnpeacTaBJIeHUus
00 oOpraHM4yecKux BemecTBax (2 4)

[lepBoHavasibHBIE CBEJAEHUS O CTPOCHUHM OpPraHWYECKUX BemniecTB. OCHOBHBIC MOJIOKEHUS
TEOpPUH CTPOEHUs1 OpraHuyeckux coeauHeHudl A. M. bytiepoBa. M3omepusi. YnpolieHHas
KJIaCCHU(UKAIUS OPTAHMYECKUX COSTHHCHUN.

Tema 7. YrieBoaopoanl (4 4)
IIpenenbHbie yriaeBogopoabl. Meran, sTaH. Pusznueckue M XUMHUYECKHE CBOICTBA.

IIpumeHeHue.
Henpenenbnbie yruesopopoabl. OtuneH. dusnueckue M XUMUYECKHE  CBOMCTBA.

[Ipumenenue. AneruneH. JnenoBbie YIJIEBOIOPOIBI.
[lonsiTue 0 LHUKJIAYECKUX YII€BOAOPOAAX (UMKITOATKaHBI, OeHsomn).
IIpupoanble MCTOYHHMKH YrJjieBoaopoaoB. Heptr u mpupomHbeiii Ta3, MX NpPUMEHEHHUE.

3amura aTMochepHoro BO3/yXa oT 3arpsI3HEHUS.

JeMoHcTpanuu. Moienu MoKyl OPraHMYeCKUX COeAMHEHUM. ['opeHne yriaeBoaopoioB u
oOHapy’keHHe MPOJYKTOB MX ropeHus. KadectBeHHble peakuuu Ha sTuiieH. OOpa3ubl HepTH U
MPOJYKTOB ux nepepadboTKH.

JlabopaTopHble ONBITBHI. DTUJIEH, €r0 IOJy4YEHUEe, CBOWCTBA. Ayemunen, e20 nNoayuenue,
ceoticmea.

Pacuemnasa 3adaua. Ycmanosnenue npocmetiwieli (popmyivl 6eujecmea no Macco8bimM 00aAM
AIIEMEHTOB.

Tema 8. Cuuptsbl (2 4)

OnHoatomuble cnupThl. Metanon. OrtaHon. Pusznueckue cBolcTBa. DU3NOIOTHYECKOE
JICCTBUE CIIUPTOB Ha OpTraHu3M. [Ipumenenue.

MHoroaromubie CIMPTHbI. DTUIICHTIIUKOIb. I'munepun. [Ipumenenue.

lemoncTpaumnu. Konn4yecTBEHHBIM OMNBIT BBIIECICHUS BOJIOPOJa M3 ATUIOBOIO CHUPTA.
PactBopenue stunoBoro cmnupra B Boae. PactBopeHue rimiepuHa B Boje. KauecTBeHHbIE
peaKuu Ha MHOTOATOMHBIE€ CITUPTHI.

Tema 9. Kapo6onoBbie KUCaA0ThI. 2Kupsl (3 1)

MypaBbuHas u  ykcycHas — KucnoTel.  Dusnmueckue  cBoucrtBa.  IIpumeHeHue.
Beicime KapOOHOBBIE KHCJIOTBI. CreapuHoBas KHCJIOTA.
JKupbl — TOpPOIYKTH B3aMMOJAEHCTBHS TIHUIEpUHA M BBICIIMX KapOOHOBBIX KUCIOT. Poib
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JKUpPOB B  Tpolecce oOMeHa BemectB B opranm3Mme. KalopuiHOCTh  KUPOB.
HemoncTpaumu. [lonyyenue u CcBOWMCTBa YKCYCHOM KHCIOTHI. MccienoBaHue CBOMCTB
JKUPOB: PACTBOPUMOCTH B BOJIE M OPTAHMUYECKUX PACTBOPUTEIISX.

Tema 10. YraeBoasl (2 1)
I'mroko3a, caxapo3a — BaXKHEHIIME MPEACTABUTENM YIeBOAOB. HaxoxkneHnue B mpupone.
DOTOCHHTE3. Pounb T[JIIOKO3BI B MUTaHUH u YKpeIJIeHUU 3/I0pOBBSL.
Kpaxman u nemitono3a — npuponansie nonumepsl. Haxoxnenue B npupoje. [Ipumenenue.
JemoncTpanuu. KauecTBeHHbIE peakIK HA TIIIOKO3Y U Kpaxmal.

Tema 11. beaxu. Iloumepsl (5 1)

benku — Ouononmumepsl. CocraB OenkoB. @yHkuuu OenkoB. Ponb OenKOB B NUTaHHH.

[Tonsitus 0 bepmenTax u TOPMOHAX.
[Tomumepbl —  BBICOKOMOJIEKYJIsAipHBIE — coenuHenus.  [lomustunen.  [lomumpomnmiien.
[TonMMBUHUIXTIOPUL. [Ipumenenue MIOJINMEPOB.
Xumust u 3710pPOBBE. JlekapcTaa.

JemoncTpamun. KauecTBeHHbIe peaknnu Ha Oenok. O3HaKOMIIEHHE C oOpasmamMu U3JIeiui
13 MOJUATHIICHA, TTOJUIPONUIICHA, TOTUBUHWIXJIOPHUIA.

TemaTnueckuii ia”H yueOHOro Kypca 9 kiace.

Howmep Ttemsl 1 ee HazBaHue Bcero N3 Hux:
9acoB | TEOPETUYECKHE | MPAKTUYECKHE | KOHTPOJILHBIC
Ha 3aHATUS 3aHATUSA U
TEMY MIPOBEPOYHBIC

paboThI
HEOPTAHMYECKAA

XUMUA

Tema 1. Dnexrponmurnyeckas | 10 8 1 1

JIVCCOTIHAITUS

Tewma 2. Kuciopon u cepa 9 8 1

Tema 3. A3zot u pocdop 10 8 2

Tewma 4. Yriepon v KpeMHHI 7 5 1 1

Tema 5. OOmwme  cBoiicTBa | 14 12 1 1

METAJUIOB

OPI'AHUYECKAS XMW

Tema 6. [lepBoHauanbHbIE | 2 2

NpPEJCTaBICHU 00 OpPraHUYEeCKUX

BEIIECTBAX

Tewma 7. YriieBogopoisl 4 4

Tema 8. Ciuptsl 2 2

Tema 9. KapOGoHOoBBIE KHCIOTHL. | 3 3

Crnoxuble 3¢upsl. Kupsl

Tema 10. YrieBomsl 2 2

Tema 11. benku. ITonmumepst 5 3 1

NTOI'O 68 60 6 4
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e [lianupyemble pe3yJbTaThl H3yYeHHUs] y1eOHOT0 NpeMeTa

BrInmyckHUK Hayuumcs:

® OITUCHIBaTh CBOWCTBA TBEPBIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIIENAS UX CYIIECTBECHHBIC
MPU3HAKY;

® XapaKTepHU30BaTh BEILIECTBA II0 COCTABY, CTPOCHHUIO U CBONHCTBAM, YCTaHABJINBATh IPUIMHHO-
CJICZICTBEHHBIE CBSA3M MEXAY JaHHBIMU XapaKTEePUCTUKAMHU BEIECTBA;

® PacCKpbIBaTh CMbIC] OCHOBHBIX XMMUYECKUX MOHATHHA: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, BAJICHTHOCTD, UCIIOJIB3YsI 3HAKOBYIO CHUCTEMY XMMUHU;

® 11300pakaTh COCTAB NPOCTEHUIINX BEUIECTB C MOMOIBI0 XUMHYECKHX (POPMYJT U CYIIIHOCTD
XUMHAYECKHX PEaKIUH ¢ HTOMOUIbIO XUMUYECKUX ypaBHEHU;

® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, a TAK)KE MACCOBYIO
JOJIF0 XMMUYECKOT0 JIEMEHTA B COCTUHEHUSIX;

® CPaBHMBATH 110 COCTABY OKCH[Ibl, OCHOBaHMS, KUCIIOTHI, COJIN;

® KJ1acCU(UUUPOBATh OKCHUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI U COJIU — IO COCTaBY;

® OIIUCHIBATh COCTAB, CBOWCTBA U 3HAYCHHUE (B IPUPOJE U IPAKTUIECKON AEATEILHOCTH YEJI0BEKA)
MPOCTHIX BELIECTB — KUCIOPOa U BOAOPOa,;

® T10JI630BaThCA JTA00PATOPHBIM 000PYJOBaHUEM U XUMUYECKOH MOCY 01

® IIPOBO/IUTH HECJIOKHBIE XUMUYECKHE OIBITHI M HAOJIOIEHHS 32 U3MEHEHUEM CBOWICTB BEIIECTB B
npoliecce UX MpeBpauieHnit; coOIr0IaTh MpaBuila TEXHUKH 0€30MaCHOCTH MPH MPOBEICHUN HAOMI0IeHUI
Y OMBITOB;

® pa3aMyaTh HKCIEPUMEHTAIBHO KHCIOTHI M LIETI0YH, IOJIb3YSICh HHIANKATOPAMHU; OCO3HATh
HEOOXOIMMOCTH COOITIOICHUS Mep 0€30TaCHOCTH MPpH 00paIleHNH ¢ KHCIOTaMH | IIeT0YaMHu.

e KitaccuduumpoBatb MHOrooOpasue XMMUYECKUX PeaKIuii

e I3yunT cBOICTBa METAJUIOB, HEMETAJJIOB U UX COEAUHEHUN

BbInycKHUK nOAyYUmM 603MOHCHOCHb HAYUUINLCA'

® TPaMOTHO 00paIIaTHCS C BEIIECTBAMU B ITOBCEIHEBHOM KHU3HU;

® 0CO3HABaTh HEOOXOAUMOCTH COOIOICHNUS TIPABIIT IKOJIOTHIECKH 0€30MacHOro MOBECHHS B
OKpYKarolllel NpUpOIHOM Cpelie;

® [IOHMMATh CMBICJ U HEOOXOAUMOCTh COOJIIOIEHHS IPEATIMCAHNH, TPEIaraeMbIX B HHCTPYKIHAX
TI0 UCTIOJIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOWM XUMHUH U JIP.;

® JICTI0JIb30BaTh IPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH IIPH BBIITOJTHEHUH
MCCIIEIOBATENbCKUX MIPOEKTOB 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PACIIO3HABAHHS BEILIECTB;

® pa3BHUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTD, UCTIONIB3YsI CPEJICTBA YCTHOTO M TMCbMEHHOTO
00IIeHUs, IPOSIBIISATH TOTOBHOCTh K YBRXKEHUIO MHOW TOUKH 3pEHUS MPH 00CYKIESHUH PE3yJIbTaTOB
BBITIOJIHEHHOM Pa0OTHI;

® 00BEKTUBHO OLICHUBATh MH(POPMALINIO O BEIIECTBAX U XUMHUYECKHX MPOLECcCaX, KPUTHUECKH
OTHOCHUTbBCS K NICEBJIOHAYYHOI HH(pOPMAaLIMK, HeT0OPOCOBECTHON peKIaMe, KacaroIIencsl HCIIOIb30BaHUS
Pa3INYHBIX BEUICCTB.

Iepuoanyeckuii 3aKoH U NepUOAUYECKasi CHCTEMA XUMU4YecKuX diemenToB 1. H.
MengeseeBa. CTpoeHHe BelecTBa.

BeIlyCKHUK Hayuumcsi:

® KJIaCCU(PHUINPOBATh XUMHUUECKUE AIEMEHTHI HA METaJUIbI, HEMETAJUIbI, DJIEMEHTHI, OKCHJIBI U
THJIPOKCHUJIBI KOTOPHIX aM(OTEPHBL, U HHEPTHBIE AIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAKHOCTH
YIOPSA0YEHHOCTH HAyYHbIX 3HAHUH;

® pacKpbIBaTh CMBICI epuoandeckoro 3akona J[.M. Menneneesa;

® OIUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO (OPMY MEPHOANIECKON CUCTEMBI XUMHUYECKHX
3JIEMEHTOB;

® XapaKTepU30BaTh COCTAB ATOMHBIX sIZICp M PACIpeIe]IeHUE Yrcia MIEKTPOHOB 110 AJIEKTPOHHBIM
CJIOSIM aTOMOB XHMHUYECKUX DJIEMEHTOB MAIIbIX IIEPHUOJIOB TIEPUOIMUECKON CHCTEMBI, 2 TAKXKe Kalus 1
KaJbLus;

® pazaMyaTh BUABI XUMUYECKOH CBSA3U: HOHHYIO, KOBICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJIIPHYIO U METAJNTHYECKYIO;

® 11300paXkaTh 3JIEKTPOHHBIE (HOPMYJIBI BEMIECTB, 00Pa30BaHHBIX XUMUUECKUMH CBSI3IMH Pa3HOTO
BUJIA;
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® BEISIBJISITH 3aBUCUMOCTh CBOMCTB BEILECTBA OT CTPOCHMSI €70 KPUCTAIUIMYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJIEKYIISIPHOHN, METAITHIECKOM );

® XapaKTepU30BaTh XUMUYECKUE FIEMEHTBI U UX COCAUHEHHS HA OCHOBE MOJIOKEHUS 3IEMEHTOB B
MIePUOINIECKON CUCTEME  OCOOCHHOCTEH CTPOCHHS MX aTOMOB;

® OTUCHIBATH OCHOBHBIC MPEANOCHUIKH OTKphITHS J[. . MenaeneeBbIM NepuoIuieckoro 3akoHa U
MIEPUOAMYECKON CUCTEMBI XUMHUYCCKHUX 3JICMCHTOB M MHOTOOOPa3HYI0 HAYYHYIO JICITCILHOCTh YUCHOTO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE TIEPUOUIECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUUECKUX AneMeHToB J[.1. Menneneena;

® 0CO3HABaTh HAYYHBIE OTKPHITHS KaK Pe3yNbTaT AIUTEIbHBIX HAOIOIEHUH, OTIBITOB, HAYTHOMH
MOJIEMHKH, IPEOA0IEHUS TPYAHOCTENH U COMHEHHM.

BoInyCKHUK nOYUUmM 603MOIHCHOCHLD HAYUUMBCA .

® 0CO3HABAaTh 3HAUCHUE TCOPETUUCCKUX 3HAHUH JJISl IPAKTUUECKOM EITeILHOCTH YEIOBEKa;

® OIMKCHIBATh U3YYCHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOIO aHAIIN3a;

® [IPUMEHSITEH 3HAHUA O 3aKOHOMEPHOCTSX MEPUOANUCCKON CUCTEMBI XUMUYECKUX IJIEMEHTOB JIJIsI
O0OBSCHCHHS Y TIPEJBUICHUS CBOWCTB KOHKPETHBIX BEIICCTB;

® pa3BUBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIUTyOJIEHs 3HAHUN 00 MCTOPHU
CTaHOBJICHUS] XUMUYECKON HAYKH, €€ OCHOBHBIX HOHATUN, IEPUOJUUECKOr0 3aKOHA KAK OJHOTO U3
BKHEUIINX 3aKOHOB MPUPOJIbL, & TAKKE O COBPEMEHHBIX JOCTHKEHUSAX HAYKHU U TEXHUKU.

MHoroo0pa3ne XUuMHYECKHX peakluii.

BbINTyCKHUK Hayuumcs:

® O0BACHATH CyTh XUMHUYECKHX TPOIECCOB,

® Ha3bIBATh MIPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIni;

® YCTaHABJIMBATh IPUHAJICKHOCTh XUMUUECKOH peakluy K OIMpeIe]ICHHOMY THITY 110 OJJHOMY U3
KJIacCU(UIMPOBAHHBIX PU3HAKOB:

1) Mo uMcIy M COCTaBy MCXOAHBIX BELIECTB M MPOAYKTOB pEaKUUH (PeakUuHu COEAWHEHHS,
pasiokeHus, 3aMeIeHUs 1 00MeHa);

2) 1o BBIACTICHUIO UJIH MOTJIOLIEHHUIO TEIUIOTH (PEeaKluy 3K30TepPMHUUECKHE U SHAOTEPMUYECKHE);

3) 1O M3MECHEHHIO CTCICHEH OKUCIEHHS XHMUYECKUX JJIEMEHTOB  (OKHCIMTEIIBHO-
BOCCTaHOBHUTEJIbHBIE PEAKLIUH);

4) 1o 00paTUMOCTH Tpoiiecca (peakiuy 00paTUMbIC U HEOOPATUMBIC);

® Ha3bIBaTh (DAKTOPBI, BIUSIOIIME HA CKOPOCTh XUMHUECKHIX PEaKIIHii;

® Ha3bIBaTh (DAKTOPHI, BIHSIOLINE HA CMEIIEHHE XUMUUECKOTO PABHOBECHS,;

® COCTaBJISITh yPaBHEHUS JIEKTPOIUTUUECKON AUCCOLUALIMH KUCIIOT, IIEeJI04eH, COJei; MOIHbIe U
COKpAILlEHHbIC HOHHBIE YPaBHEHHS PEaKLUil 0OMEHA; ypaBHEHUS] OKUCIUTEIBHO - BOCCTAHOBUTEJIBHBIX
peaKLmii;

® IIPOTHO3UPOBATH MPOMYKTH XUMUYECKHUX Peakinii mo GopmysaM / Ha3BaHUSIM UCXOIHBIX
BEIIECTB; ONPE/ICIATh NCXOAHbIC BEIIECTBA MO (JopMyiaM / Ha3BaHUSIM MPOJIYKTOB PEaKIIHH;

® COCTaBJISITh YPaBHEHUS peakliiii, COOTBETCTBYIOIINX MOCIEI0BATENBHOCTH («IIETTOYKE)
MIPEeBpAIIeHUH HEOPTaHMUECKUX BEIIECTB Pa3IMYHbIX KIACCOB;

® BLISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOLIUE O IPOTEKAHUH
XUMHAYECKOH peakuuy;

® FTOTOBUTH PACTBOPHI C OIPEAEIEHHON MacCOBOM J10JIEH PAaCTBOPEHHOIO BELIECTBA;

® OTIPE/IETIATH XapaKTep CPeIbl BOAHBIX PACTBOPOB KHUCIIOT M HIENIOUEH 10 M3MEHEHHIO OKPACKH
WHANKATOPOB;

® IPOBOJIMTH KA4€CTBEHHBIE PEAKIINH, TIOATBEP K IAIOIIIE HATNYHE B BOAHBIX PACTBOPAX BEIIECTB
OTJIENbHBIX KATHOHOB ¥ AaHWOHOB.

BbINyCKHUK noiyuum ¢03m03CHOCHb HAYUUMbCA.

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

® IPUBOANTD NIPUMEPHI PEAKIINH, TOATBEPKTAIOIINX CYIIIECTBOBAHUE B3aUMOCBI3H MEXKITY
OCHOBHBIMHU KJIaCCAMU HEOPTaHUYECKHUX BEILECTB;

® [IPOTHO3UPOBATH PE3YJILTAThl BO3ACHCTBHS PA3IMUHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKON
peakuuu;
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® [IPOTHO3UPOBATH PE3YJILTATHI BO3ACHCTBHSI PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO
paBHOBECHH.

MHoroo0pa3ue BeliecTB.

BrinyckHuK Hayuumcea:

® OTIpENICATH MPUHAJICKHOCTh HEOPTAHNUECKUX BEIIECTB K OJHOMY U3 U3YUECHHBIX
KJIACCOB/TPYIII: METAJUTbI U HEMETAaJIIbI, OKCHUJIbI, OCHOBAHHUS, KHCIIOTHI, COJIY;

® COCTaBJIATH (DOPMYIIBI BEIIECTB 110 X HA3BAHUSM;

® OTIPE/IETISATh BAJICHTHOCTD U CTETICHb OKHCIICHHSI SJIEMEHTOB B BEIECTBAX;

® COCTaBJIATH (DOPMYIIBI HEOPTaHMUECKUX COSTMHEHHH IO BaJICHTHOCTSIM U CTETICHSAM OKHCIICHUS
AIIEMEHTOB, a TAK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TAOJHUIIE pACTBOPUMOCTH KHCIIOT, OCHOBAHHUHA 1
coem;

® 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS (DU3MUSCKUX U XUMUYECKIX CBOWCTB IPOCTHIX BEUICCTB
Y MX BBICIITUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO NIEPUOJIOB;

® HA3BIBATH OOIIIE XUMIYECKHE CBOWCTBA, XapaKTePHBIE ISl TPYII OKCHUOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

® HA3BIBATH OOIIIE XUMIUECKHE CBOWCTBA, XapaKTePHBIE IS KAXKIOTO Klacca BEIIEeCTB;

® IPUBOANTH MIPUMEPHI PEAKINH, IIOATBEPIKIAOIIINX XUMUIECKIE CBONCTBA HEOPTaHUIECKUX
BCIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHUH 1 COJIEH;

® OTIPEICIATH BEIIECTBO — OKUCIUTENH U BEIIECTBO — BOCCTAHOBUTEIH B OKUCITUTEIHHO —
BOCCTAHOBHUTCJIbHBIX PCAKIHAX;

® COCTaBJIATh JIEKTPOHHBIN OaaHC MO MPEIOKEHHBIM CXeMaM PEaKIIHiA;

® IIPOBOJIUTH JIAOOPATOPHEIE OMBITHI, TIOJTBEPKAAIOIINE XUMHUIECKHIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKNX BEIIECTB;

® IIPOBOJIUTH JIAOOPATOPHBIE OMBITHI IO MOTYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOA, KACIOPOa, YTIIEKUCIOTo ra3a, aMMHaKa; COCTaBIISITh YPaBHEHUS! COOTBETCTBYIOIINX PEAKITHH.

BhINyCKHUK MOJYYHUT 603MOIHCHOCHL HAYUUMbCA .

* IPaMOTHO 00OpAIIAThCsI C BEIIECTBAMH B IIOBCEAHECBHOM JKU3HU;

* 0CO3HABAaTh HEOOXOAMMOCTH COOIIOICHHS MTPABIIT IKOJIOTHIECKH OE30MIaCHOTO TTOBEICHUS B
OKpYKarolllel NpUpOgHOM Cpelie;

* IOHUMATh CMBICIT M HEOOXOAMMOCTh COOJIOJICHHS PEANUCAHUH, TIpeIaraeMbIX B HHCTPYKIINAX
0 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XHUMHH U JIP.;

*  WCMONB30BAaTh  MPHOOPETEHHBIE  KIIOYEBBbIE  KOMIIETEHTHOCTH  TIPU  BBHINIOJHEHHU
HCCIIE0BATEILCKUX MIPOSKTOB 0 U3yUYEHUI0 CBOWCTB, CITOCOOOB TIOMYUYCHHUS U PAaciO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, UCIONB3Ys CPEIICTBA YCTHOH U NMHUChMEHHON
KOMMYHUKAIIUM TIpH paboTe ¢ TeKCTaMH y4eOHHWKAa W JIOTIOHHUTENBHON IUTEepaTypol, CIIPaBOYHBIMHU
Ta6J'II/IHaMI/I, MMpOABJIATH TOTOBHOCTH K YBAXXCHUIO WHOM TOYKHU 3pCHUA MpU O6Cy)K}Z[eHI/II/I PE3YIbTATOB
BBITIOJTHEHHOM paboTHI;

* 00BEKTUBHO OIICHMBATH MH(OPMAIMIO O BEIIECTBAX M XMUMHYECKUX TMpOoIleccax, KPUTHUECKU
OTHOCHUTBCS K TICEBIOHAYIHOW MH(OPMAIINH, HEJOOPOCOBECTHOW peKilaMe, KaCarolIelCsl HCITOIb30BaHUS
Ppa3JINYHbIX BECUICCTB.

* 0CO3HABaTh 3HAYCHHE TEOPETHUECKUX 3HAHWH JIJIS MPAKTUIECKOHN NESATEIIEHOCTH YEeIIOBEKa;

* OIMTUCHIBATH U3yUEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTHKY CUCTEMHOTO aHAJIH3a;

* IPpUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOI[H‘IeCKOP'I CHUCTEMBI XUMHUYCCKUX DJIEMCHTOB IJIs1
OOBSICHEHHSI M TIPEABUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WHGOPMAIIMOHHYIO KOMIIETEHTHOCTh ITOCPEACTBOM YIIyOJIEHUS! 3HAHUN 00 MUCTOpHHU
CTAHOBJICHUSI XHMHYECKOMH HaYyKH, €€ OCHOBHBIX HOHHTHfI, NEPUOANYICCKOro 3aKOHa KakK OJHOI0 H3
BaXXHEUIITNX 3aKOHOB IIPUPOABI, 4 TAKKE O COBPEMCHHBIX JOCTUKCHUAX HAYKU U TCXHHUKU.

* COCTaBJISITb MOJICKYJSIDHBIE W TIOJHBIE MOHHBIE YpPaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* NPUBOJUTH NPUMEPBl PEAKLUMH, NOATBEPKIAAIOUIMX CYIIECTBOBAHME B3aUMOCBS3H MEXKIY
OCHOBHBIMHU KJIACCAMU HEOPTraHUYECKUX BEILIECTB;

* MPOTHO3MPOBATh PE3YJNbTaThl BO3ACUCTBUS PA3IMYHBIX (DAKTOPOB HA HM3MEHEHHE CKOPOCTHU
XUMUYECKOHN peaKkLuy;

* MPOTHO3UPOBATH PE3YNbTAThl BO3ACUCTBHS Pa3JIMYHBIX (PAKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHSL.

* IIPOTHO3UPOBATH XMMHUYECKIE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;
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* MIPOTHO3WPOBATH CIIOCOOHOCTH BEIECTBA IMPOSBIIATH OKHUCIUTEIIBHBIC MM BOCCTAHOBUTCIIHHBIC
CBOICTBA C YUETOM CTEIIEHEN OKUCIICHUS DJIEMEHTOB, BXOJSAIIUX B €r0 COCTaB;

* BBISIBISITH CYIICCTBOBAaHHE T'€HETHMUECKOW B3aMMOCBS3M MEXIY BEIIECTBAMHU B PAIY: MPOCTOE
BEIL[ECTBO — OKCHUJI — TUAPOKCUJ] — COJIb;

* OpraHU30BBIBATH, MPOBOJUTH YYEHHYECKHE IPOEKTHl IO WCCIEAOBAHUIO CBOWCTB BEIIECTB,
AMCIOIINX BaXXHOE MPAKTHIECKOE 3HAUCHHE.
BrInycKHUK TTOTYYUT BO3MOXKHOCTh HAYUUTHCS
* TPaMOTHO 00panaThCs C BEMICCTBAMHU B TMTOBCEIHEBHOM JKU3HMU;
* 0OCO3HABaTh HEOOXOUMOCTh COOJIIOICHUS TIPABUIT KOJIOTUYECKH O0€3011aCHOTO TTOBEACHUS B
OKpYKarolllel NpUpOJHOM Cpeae;
* IOHUMATh CMBICIT U HEOOXOIUMOCTH COOIIOICHHS TTPEAITMCAHMM, TIPeIaraeMbIX B HHCTPYKIIHSX TI0
WCTIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHUH U JIP.;
* MCII0JIB30BaTh IPUOOPETEHHBIE KITFOUYEBBIE KOMIIETEHTHOCTH TP BBIITOJIHEHUH HCCIIET0BATEIbCKIX
MIPOEKTOB TI0 U3YUYEHUIO CBOMCTB, CIOCOOOB TOJYYCHHSI M PACTIO3HABAHUS BEIICCTB;
* pa3BUBaTh KOMMYHHUKATHBHYI KOMIIETEHTHOCTb, UCTIONB3YsI CPEACTBA YCTHON U MUCbMEHHOMN
KOMMYHUKAIMH MPY PaboTe ¢ TeKCTaMU y4eOHUKA U JOTIOJHUTEIBHON JTUTEPATypOH, CIIPABOYHBIMHU
TaOJIMIaMU, TIPOSIBIIATH TOTOBHOCTh K YBaKCHHIO HHOW TOYKHU 3PEHHS MTPH 00CYKIIEHUHU PE3yIbTaTOB
BBITIOJIHEHHOM paloThI;
* 00BEKTHBHO OLIEHWBATh MHPOPMAIIHIO O BEHIECTBAX M XMMHUYECKUX MPOIIECCaX, KPUTHIECKH
OTHOCHTBCS K IICEBIOHAYYHOH HH(pOpMaIu, HeT0OPOCOBECTHOW peKIaMe, Kacaromencs
WCTIONIb30BaHHUS PA3TUYHBIX BEIIECTB.
* OCO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUMN JIJIS1 MPAKTUUECKON IESITENHbHOCTH YEIIOBEKA;

. * ONMCHIBATh N3yUEHHBIE O0BEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHalIn3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOJUYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB AJIs
00BSICHEHUS U TTPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HH(HOPMAIMOHHYIO KOMIICTCHTHOCTD ITOCPEACTBOM YIITyOJICHUS 3HAHUH 00 HCTOPUU
CTaHOBJICHUS] XMMHYECKOW HAYKU, €¢ OCHOBHBIX TIOHATHIN, IEPUOIUIECKOTO 3aKOHA KaK OJHOTO U3
BOKHEHIINX 3aKOHOB MIPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U TEXHUKH.
* IPUBOJUTH MPUMEPHI PEAKINH, TOATBEPKAAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAaMHU HEOPTAHUYECKHX BEILIECTB;
* BBISIBJISITH CYLIECTBOBAHHE M€HETUUECKON B3aMMOCBSA3U MEXK/1Y BELIECTBAMU B PSY: MPOCTOE
BEILIECTBO - OKCHU/I - THIPOKCHUJL - COJIb;
* OPraHU30BbIBAThH, MPOBOAUTH YUEHUUECKHE MTPOEKTHI 10 UCCIIEIOBAHUIO CBOWCTB BEILIECTB,
MMEIOIINX BAJKHOE NMPAKTUYECKOE 3HAUCHHUE.

KOHTpO.]II) H CUCTEMA OIICHUBAHUA

YcTHBII OTBeET.

Onenka "S5" craBuTCS, €CIIN yUEHUK:

1) Iloxa3piBaeT ri1y0OKO€ W TOJHOE 3HAaHME W IOHMMAaHHME BCEro 00BEMA MPOrpaMMHOIO
Marepuana; I[OJHOE€ TOHMMAaHUE CYIIHOCTH pPacCMaTpUBAEMbIX MOHSATUH, SABJICHHH U
3aKOHOMEPHOCTEM, TEOPHI1, B3AMMOCBSI3EH;

2) YMeer COCTaBUTh IMOJHBIM W MPABWIbHBIA OTBET HA OCHOBE H3YYEHHOIO Marepuaa;
BBIJICNIATh TJIABHBIC TIOJIOKEHHUS, CaMOCTOSITEILHO TIOATBEPXKIaTh OTBET KOHKPETHBIMHU
npuMepamu, ¢GakTaMu; CaMOCTOSITENIBHO W apryMEHTHPOBAHO [eNaTh aHaiau3, 0000IeHus,
BBIBOJIBI. Y CTaHABJIMBATh MEXKIPEAMETHBIE (Ha OCHOBE paHee NPHUOOPETEHHBIX 3HAHWUU) W
BHYTPUIPEIMETHBIE CBSI3M, TBOPYECKHM MPUMEHSTH I[OJIYyYEHHbIE 3HAHUS B HE3HAKOMOM
cutyaruu. [locnenoBarensHo, 4€TKO, CBI3HO, 0OOCHOBAHHO M 0€301TMOO0YHO M3JIaraTh Y4eOHBIN
Marepuai; JaBaTh OTBET B JIOTMYECKOM MOCIEIOBAaTEIbHOCTH C HMCIOJIb30BAHUEM IPUHATON
TEPMUHOJIOTHH; JellaTh COOCTBEHHBIC BBIBOJBI, (DOPMYIHpPOBATH TOYHOE OINpPEACICHHE |
MCTOJIKOBAaHUE OCHOBHBIX MOHSATUH, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHMKa; M3JaraTh MaTepuajl JUTEPATYPHBIM SI3BIKOM; MPABHIIBHO M OOCTOATEIHHO OTBEYATh
Ha JONOJHUTEIbHBIE BOMPOCH yuuTens. CaMOCTOSTENbHO M PALMOHAIBHO HCIOJIB30BaTh
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HarJsiiHble TOCOOMS, CIPAaBOYHBIE MaTepHaibl, Y4eOHUK, OMOJHUTEIBHYIO JHTEpaTypy,
NEPBOMCTOYHUKHU; TNPUMEHATh CHCTEMY YCJIOBHBIX OOO3HAa4eHUH MpU BEJCHUU 3aIMCEH,
COIIPOBOKIAIOIIMX OTBET; HCIIOJNb30BaHUE JUI JO0KA3aTeNbCTBA BBHIBOJOB M3 HAOMIOICHHNA M
OIIBITOB;

3) CamMOCTOATENBbHO, YBEPEHHO M 0e30IMHMO0YHO MPHUMEHSET MOJyYCHHbIE 3HAHUS B PELICHUU
npo0jeM Ha TBOPYECKOM YPOBHE; JOIyCKaeT He Oosiee OJHOro HeAodéra, KOTOPBIM JIETKo
UCTIPABIIET MO TPEOOBAHUIO YUMUTENS; UMEET HEOOXOIMMBbIE HABBIKM PabOTHI ¢ IpuOOpamwu,
YyepTekaMHu, CXeMaMu M rpaduKaMu, CONYTCTBYIOUIMMH OTBETY; 3allUCH, COINPOBOXKIAIOLINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ouenka "'4" craBuTCs, €CIIM YYCHUK:

1) Iloka3blBaeT 3HAaHMA BCETO M3YYEHHOIO MporpamMmMHOro marepuaina. Jlaér monHbld U
IPaBUJIbHBIM OTBET HA OCHOBE M3YUYECHHBIX TEOPUH; HE3HAYMTEIbHbIC OIIMOKU U HENOUETHI MPU
BOCIIPOM3BEICHUH M3YYEHHOTO MaTepuala, ONpE/eIeHUs] MOHATUI Jaj HeroJHbIe, HeOobIme
HETOYHOCTH IIpU MCIIOJb30BAaHMM HAYYHBIX TEPMHMHOB MJIM B BBIBOAAX M OOOOIIEHUSAX U3
HaOJIIOJICHUH U OTBITOB; MAaTEPHAJI U3JIaraeT B ONPEIeICHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH,
IpU 3TOM JIONyCKaeT OJHY HerpyOyro ommOKy uiu He Oosee JBYX HEIOYETOB U MOMKET MX
UCIPAaBUTh CaMOCTOSITENIBHO IpU TPeOOBaHUM WJIM MPU HEOOJIBIION MOMOUIM MPENoIaBaTels; B
OCHOBHOM YCBOMJ Y4eOHBI MaTepuain; IOATBEP’KAAeT OTBET KOHKPETHBIMU HpUMEpaMHy;
IIPABUJIBHO OTBEYAET HA JONOJHUTEJIBHBIE BOIIPOCHI YUUTEIIS.

2) YmeerT caMOCTOSITE€IbHO BBIIEIATH IJIaBHBIE IIOJIOKEHUS B H3YYEHHOM MaTepualie; Ha
OCHOBaHMM  (aKTOB ¥  MNPUMEPOB  0000maTh, JAeNaTb  BBIBOABI,  yCTAHABIMBATh
BHYTpUIIpEIMETHbIE CBsI3U. [IpUMEHATh MoyuyeHHbIE 3HAaHUS Ha MPAKTUKE B BUJIOU3MEHEHHOM
CUTyallud, COOJII0/IaTh OCHOBHBIE IIpaBWJIa KYJbTYpbl YCTHOM peuYd U COINPOBOXKAAIOIIEH
NUCbMEHHOM, MCII0JIb30BaTh HAyYHbIE TEPMUHBL;

3) He obnamaer mocTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM JIMTEPATypOH, YUEOHHKOM,
NEPBOMCTOUYHUKAMHU (TMPaBWJIBHO OPHEHTUpPYETCsA, HO paboTaer MeleHHo). JlomyckaeT
HEerpyOble HapyIICHUs TTPaBUII OPOPMIICHHUS TUCHMEHHBIX paboT.

Ounenka "3" craBuTCS, €CIIN yUEHUK:

1. ycBOMII OCHOBHOE COJIepKaHKEe yueOHOro MaTepuasna, UMeeT IpoOesibl B YCBOGHUH MaTepHaia,
HE MPENATCTBYIOINE AATBHENIIEMY YCBOEHUIO IPOrPaMMHOI0 MaTepHuana;

2. MaTepuai U3j1araeT HeCUCTEMaTU3UPOBAHHO, ()parMEHTAPHO, HE BCET1a MOCIEe10BATENbHO;

3. moka3bIBaeT HEIOCTATOYHYIO C(HOPMUPOBAHHOCTH OT/AEIbHBIX 3HAHUN M yMEHHIi; BBIBOJBI U
00001IeHIST apTyMEHTUPYET ¢1ab0, AOMYyCKAaeT B HUX OIIMOKH.

4. nomycTua OoMMOKM U HETOYHOCTHU B MCIIOJIb30BAaHUM HAyYHON TEPMHUHOJIOIMHU, ONpe/eIeHUs
MOHSTUN JJaJl HEAOCTATOYHO YETKHUE;

5. He UCTI0JIb30Bal B KAUeCTBE JI0Ka3aTeIbCTBA BBIBOJIBI U 00001IEHUS U3 HAOMI0IeHHH, (haKTOoB,
OTBITOB MJIU JIOIYCTHJI OIIMOKH MIPH UX U3JI0KEHHH;

6. HCHBITHIBAaCT 3aTPYyAHEHUS B NPUMEHEHUM 3HAHUN, HEOOXOIAMMBIX JJIs peIIeHUs 3ajaad
Pa3IUYHBIX TUIIOB, IPH O0BSICHEHUH KOHKPETHBIX SIBJIEHUI Ha OCHOBE TEOPUH U 3aKOHOB, UJIH B
MOATBEPKIEHUU KOHKPETHBIX IPUMEPOB NIPAKTUYECKOTO IPUMEHEHUSI TEOPUIL;

7. OTBEYaeT HEMOJHO Ha BONPOCHl yuuTens (ymyckas M OCHOBHOE), WJIM BOCIHPOU3BOJUT
coJiepKaHue TeKCTa yueOHHMKa, HO HEJOCTaTOYHO IMOHMMAET OT/ENIbHBIE MOJI0KEHUs, UMEIOIINe
BaXHOE 3HAYEHHE B 3TOM TEKCTE;

8) oOHapyXHMBaeT HEAOCTATOUYHOE MOHMMAaHHUE OTAEIBHBIX MOJOXKEHUN NMPH BOCIPOU3BEIECHUU
TekcTa ydeOHUKa (3amuceil, MepBOUCTOUYHUKOB) UM OTBEYAET HEMOJHO Ha BOMPOCHl YUHUTEI,
JIOITyCKast OJIHY-/BE rpyOble OIIUOKH.

Ouenka "2" craBuTCSA, €CIM YUYEHUK:

1. He ycBOWII U HE pacKpblll OCHOBHOE COJIEp)KaHNE MaTepUaa;

2. He JIeJaeT BBIBOIOB U 0000IIEHNI.

3. He 3HAeT U HEe NOHMMAET 3HAYUTEIbHYIO WIM OCHOBHYIO YacTh IPOrPaMMHOIO MarepHuaia B
npeJienax MoCTaBJICHHBIX BOIIPOCOB,;
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4. nwnu umeer cnabo chopMHUpOBaHHBIC M HEMOJHbIE 3HAHUS U HE YMEET NMPUMEHATh HX K
pEeIIeHNI0 KOHKPETHBIX BOIIPOCOB U 33ja4 1o o0pasity;

5) unu npu oTBeTe (Ha OAMH BOIPOC) JIOMYyCKaeT Oosee ABYX IpyObIX OIIMOOK, KOTOpHIE HE
MO>KET UCTPABUTH JaKe IPU MOMOIIH YUUTEJIS.

Onenka "1" craBuTcs, €CIIM yUYEHUK:

1) HE MOXET OTBETUTHh HU HA OJJUH U3 MOCTABJICHHBIX BOIIPOCOB;

2) MOJTHOCTHIO HE YCBOWJI MaTEpHall.

OuneHka caMOCTOSITEIbHBIX MUCbMEHHBIX M KOHTPOJIbHBIX padoT.

Onenka "5" craBuTCS, €CIIN yUYEHUK:

1. BeITIONTHIIT paboTy 6€3 OmuOOK U HEJOUETOB;

2) nomycTui He O0JIee OJHOTO HEeloueTa.

Ouenka "4" cTaBUTCS, €CIIM YYSHUK BBITOIHIII PaOOTY MOJHOCTBIO, HO JIOMYCTHII B HEH:

1. He Gosee otHOM HETPYOOI OMMOKM U OTHOTO HEIOUeTa;

2. unu He 6oJiee IBYX HEAOYETOB.

Onenka "3" cTaBUTCs, €CIM YUYEHUK MPABUIBHO BBIIOJHUI HE MEHEE IOJOBUHBI pabOThl MU
JOTTYCTHII:

1. He Gosee ABYX rpyObIX OMIHOOK;

2. unu He 6ojee oAHOU TPyOoit U 0IHOM HErpyOO OMIMOKY U OJJHOTO HEJ0YETa;

3. i He OoJee IBYX-TpeX HErpyObIX OMNOOK;

4. unu oHOU HerpyOoil OIIMOKH U TPEX HEI0YETOB;

5) Uiy IpH OTCYTCTBUU OMIMOOK, HO MPH HAIMYHUU YETHIPEX-TISITH HET0UETOB.

Ounenka "2" craBuUTCS, €CIIN YUEHUK:

1. monmycTuin 4Mciao OmMOOK M HEOUETOB MPEBOCXOJSAIIEE HOPMY, MPU KOTOPOH MOXKET ObITh
BBICTaBJIeHA oricHKa "3";

2. WM €CU MPABUIbHO BBINOJIHUI MEHEE MOJIOBUHBI paOOTHI.

Ounenka "1" craBuTcs, €CIIN yUEHUK:

1. He mpHCTYMaN K BBIOJIHEHUIO PaOOTHI;

2. WY TPaBUJILHO BBIMOJIHWII He Oosiee 10 % Bcex 3amaHuii.

OuneHka BbINOJTHEHHS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT, ONBITOB.

Onenka "S5" craBuTCS, €CIIN yUEHUK:

1) npaBUJIbHO OIpeEIII LEJIb OIbITA;

2) BBINOJIHUI pabOTy B MOJHOM 0ObeMe ¢ COOII0AEHHEM HEOOXOAMMOM MOCIe0BaTEIbHOCTH
IIPOBEJICHUS OIBITOB U U3MEPEHMUI;

3) caMOCTOSITETbHO M palMOHAIBHO BBIOpaT W TOATOTOBMJI I OMBITa HEOOXOJUMOe
00opy/si0BaHUE, BCE OMBITHI MPOBET B YCIOBHUSX M peXHUMax, 0OECHEUMBAIOIINX MOTyYEHHE
pe3yJbTaTOB U BBIBOAOB C HAUOOJIbIIEH TOUHOCTBIO;

4) Hay4HO rpaMOTHO, JIOTUYHO OMNHcal HAOMI0JIeHUs U CPOpPMYIUpPOBal BHIBOJBI U3 OmbITa. B
MPEJICTAaBJICHHOM OT4YeTe MPAaBUJIBHO M aKKYpPaTHO BBITIONHUIJ BCE 3alMCH, TaOJUIIbI, PUCYHKH,
YyepTexH, rpapuKu, BBIYUCIECHUS U ClIeall BEIBOIBL;

5) mposBiIsSeT OPraHU3alMOHHO-TPYIOBbIE YMEHUs (IOJEPKUBACT YUCTOTY paboyero mecra u
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HCIOJIB3YET PACXOAHbIE MAaTEPUAIIbI).

6) SKCHEPUMEHT OCYIIECTBIISIET 10 TUIAHY C YYETOM TEXHUKU O€30MacHOCTH U MPaBUI PabOTHI C
MaTepuaaMu ¥ 000pyI0BaHUEM.

Ouenka "4" craBUTCA, €CJIM YUEHUK BBHITIOTHWI TpeOOBaHUS K olieHke "S", HO:

1. oTIBIT MPOBOJIMI B YCIOBHUSAX, HE 00€CTIEUUBAIOIINX JOCTATOYHOW TOUHOCTU U3MEPEHHUI;

2. win ObUIO JOMYILIEHO /IBa-TPU HEJI0YETa;

3. unu He 6osee 0HOM HeTpyOOo# OMMOKYN M OJTHOTO HET0YETa,

4. UM SKCIIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

5. WM B ONMCAaHUU HAOJIOJIEHUH U3 OMbITa JOIYCTHII HETOYHOCTH, BBIBOJIBI C/AEJIAN HEMOJIHBIE.
Onenka "3" craBuUTCS, €CIIN YUEHUK:
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l. mpaBUIBHO OIpenens Ielb OMNbITa; pPadOTy BBHIMOJIHSICT NPABHILHO HE MEHEe 4YeM
HAIOJIOBUHY, OJIHAKO 00BbEM BBIITOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPAaBUIIbHBIC
pPe3yJbTaThl U BBIBOJIBI [0 OCHOBHBIM, MPUHIIUITHAIEHO BAXKHBIM 3a7a4aM paOoThI;

2. uiu nonbop obopymoBaHHs, OOBEKTOB, MAaTepHANIOB, a TakXKe pabOThl MO Hayaly OIMbITa
MPOBEJ C TIOMOMIBIO YUUTENS; WIH B XOJE MPOBEACHHS OIBITA ¥ U3MEPEHHI ObUIA JTOMYyIICHBI
OIIMOKY B ONMKMCAaHUU HAOI0eHUH, (HOPMYIHPOBAaHUH BHIBOJIOB;

3. OIBIT MPOBOAMIICS B HEPAIIMOHAIBHBIX YCIOBUAX, YTO MPHUBENO K MOIYYECHHUIO PE3yIbTaToOB C
00JbIIeH MOTPEIIHOCThIO; I B OTYETE OBLIM JOMYIIEHBI B OOIIEH CI0XKHOCTH He OoJiee IBYX
OomuOOK (B 3aMMCAX EIUHWII, U3MEPECHHSX, B BBIYHCICHUSAX, Tpadukax, TabIUIax, cxemax,
aHaJIM3€ MOTPelHOCTed M T.J.) He NPUHLHUIUAIBHOTO ISl JaHHOM paboThl XapakTepa, HO
MOBJIMSBIIUX HA PE3yJbTAT BBIMOJHEHUS; WJIM HE BBIIIOJIHEH COBCEM WJIM BBIMIOJIHEH HEBEPHO
aHaJIU3 MOTPEUTHOCTEH;

4. nomyckaet rpy0Oyro omMOKY B X0/1€ dKciepuMeHTa (B 00bsICHEHUH, B 0OPMIICHHH padOTHI, B
COOIOCHUH TPaBUI TEXHUKH O€30MacHOCTH Mpu paboTe ¢ MaTepuaiamMu U 000pyaOBaHUEM),
KOTOPasi UCTIPABIIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ounenka "2" craBuUTCS, €CIIN yUEHUK:

1. He ompenenwy CaMOCTOATENBHO IIE€Tb OIBITA; BBITOJHWI PadOTy HE NOJIHOCTHIO, HE
MOJATOTOBWJI HY)KHOE 000pYyIOBaHHE M OOBEM BBHIIOJHEHHONW 4YacTH pabOThl HE TMO3BOJISET
CeNaTh MPAaBUILHBIX BBIBOJIOB;

2. WM ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHS POU3BOIUINCH HETIPABUIIHHO;

3. W B X0/1€ pabOTHI U B OTYETE OOHAPYKHIIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUCHHBIE
B TpeOOBaHMAX K oleHKe "3";

4. nomyckaer nBe (u Oosiee) TpyOble OMMOKM B XOAE OJKCICPUMEHTa, B OOBSCHECHUH, B
obopmiieHun pPabOThI, B COOJIOJEHWM TIPaBUJI TEXHUKH OCE30IAaCHOCTH IIpU paboTe ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE HE MOXET UCTIPABUTH JIAXKe TI0 TPEOOBAHHIO YUUTEIIS.
Ounenka "1" craBuTcs, €CIIN yUEHUK:

l. MOMHOCTBIO HE CyMen HadaThb W O(OPMHUTH OIBIT; HE BBHIMOJHSAET PabOTy; IMOKa3bIBAET
OTCYTCTBHE OKCIIEPHUMEHTAJbHBIX YMEHHI; He coOionan uiau rpydbo Hapyman TpeOOBaHHS
0e30macHOCTH Tpy/a.

Y4eOHO-MeTOAMYECKOE U MATEPHAJIbHO-TEXHUYECKOe
o0ecneueHre yueOHOro npouecca

* @enepalibHbIN rocyAapCcTBEHHBIN 00pa30BaTENIbHbIN CTaHAPT OCHOBHOT'O O0ILEr0
obpazoBanus (2010r.)

* mporpamma ocHoBHOro obuiero odpaszosanus ['BO OOIIl c.Konosanoska

aBTopckoil mporpammsel [.E. Pymsutuca, ®@.I'. ®enpamana aig 8 — 9 kimaccoB (06a30BbIi
ypOBeHb), u3atenbcTBo Mocksa «IIpocemenus» 2016r.

* VY4eOHUKHU, B KOTOPBIX pealn30BaHa JaHHAas IPOrpaMma:

Knacc IIpeomem Aemopul yuebnuka H3z0amenvcmaso

8 kiacc XUMUSA I'.E.Pyn3utuc, @.I'. ®enpaman MockBa «IIpocBenienue»,
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