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NMNosAscHUTenbHaAa 3anucka

Pabouas mporpamma snekTuBHOTO Kypca «lIpakTMkym mo xumum» pazpaboTaHa B
cooTBeTcTBUU ¢ DenepasbHBIM TOCYIapCTBEHHBIM O00pa30BaTENbHBIM CTAaHAAPTOM CPEIHETo
oOmiero 06pa3oBaHus, C y4ETOM IPUMEPHON OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl CPETHETO
obmiero oOpa3oBaHmsi, Ha OCHOBe aBTOpckoi mporpammel (Ky3nemoa H.E., T'apa H.H.
[Tporpammbl 0011€00pa3oBaTeNbHBIX yUpekAcHUi. Xumus. — M.: Benrana-I'pad, 2018).

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH CO CIEAYIOIIMMH HOPMATUBHBIMHU
JOKYMEHTaMHu:

— ®@epepanpHbii 3aKk0H «O0 06pasoBanuu B Poccuiickoit denepammm» ot 29 nexadpst 2012 .
N 273-®3 (c n3MeHEHHAMN);

— Ilpuxa3z MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®enepanun ot 17.05.2012 Ne
413 «O06 ytBepxaeHUU (¢eaepaIbHOTO TOCYIapCTBEHHOTO0 O00pa30BaTENbHOTO CTaHAapTa
cpennero (moyiHOTO) oOmIero ooOpaszoBanus» (¢ m3meHenusmu 2014r., 2015r., 29 wuroHs
2017r.);

— Ilpuxaz MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®enepauun (MuHOOpHAYKH
Poccun) ot 30 aBrycrta 2013 r. N 1015 r. Mocksa "O6 yrBepxkaenuu [lopsinka opranuzanuu
M OCYIIECTBIICHUS 00pa30BaTEIbHOM NEATETLHOCTH MO0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
porpaMMam - 00pa3oBaTeNIbHBIM MPOrpaMMaM HadyaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero o6mero oOpa3oBaHusA" ¢ U3MEHEHUSAMH U JOMOHEHHsIMU OT: 13 nexabps 2013 r.,
28 mas 2014 r., 17 urons 2015 r., 1 mapra, 10 urons 2019 r.

— @enepanbHBIA  TEpEYCHh  yUYCOHWKOB, YTBEPXKIACHHBIM  MpHUKa3oM  MUHHCTEpCTBA
npocsenieHust Poccuiickort @eaepanun Ne 345 ot 28.12.2018 1. «O denepanpbHOM TIepeuHe
y4eOHHKOB, PEKOMEHIYyEeMbIX K  HCIOJb30BAHMIO MpPH  peaju3aludd  HMEIOUINX
rOCYIapCTBEHHYIO aKKpeIUTalilo  00pa3oBaTeNbHBIX NPOrpaMM HavyajlbHOTO OOILEro,
OCHOBHOTO OOIIIETO, CPEeTHEro 00IIero 00pa30BaHUM;

— [IlocTtanoBnenue I'1aBHOTO roCyIapCTBEHHOIO0 caHUTAapHOro Bpaya Poccuiickoin denepannn
or 29.12.2010 1. No 189 «O6 yrBepkaenun Canllun 2.4.2.2821-10 "Canurtapho-
SNUAEMUOJIOTHYECKHEe TpebOoBaHUS K  YCIOBUSM U OpraHu3auud oOydyeHus B
001eo0pazoBaTeNbHBIX yUpexkaeHusax'"» (pexa. ot 24.11.2015);

— 3akoH Pecrryonmuku Komu ot 06.10.2006 Ne 92-P3 «O6 o6pazoBanum» (pex. ot 27.12.2017);

— OcHoBHast 006pa3zoBaTeNbHas mporpamma cpeatero oouiero oopasoanust MAOY «COILL Ne
24,

Jns peanuzauuu paboyeil mporpammbl 3J€KTMBHOTO Kypca Juid ywamuxes 10-11
KJIaCCOB UCIOJIB3YI0TCA cinenyrommit YMK:

- H.E.Ky3neuoBa, H.H.I'apa. Xumusa. 10-11 kmaccel (6a30Bblii ypoBeHb). «BeHTaHa
I'pad», 2019.

PaGouass mporpamma »1meKTUBHOTO Kypca «[IpakTukyM MO XUMUU» TMpedHa3HAuYeHa
ygamumest 10-11 kmaccoB, NpOSIBISIONIMX MHTEpEC K H3Y4eHHI0 XUMHH. OCOOEHHOCTBHIO
JAHHOTO Kypca SIBJISIETCS TO, YTO 3aHATHUS UAYT NapaJljIebHO C U3YYEHHEM Kypca OpraHu4ecKoi
xumun B 10-oM kjacce W ¢ u3ydyeHHeM Kypca oOmieit xumuu B 11-oM kmacce. D10 maér
BO3MOXHOCTh TIOCTOSSHHO U TIOCIIEJIOBATEIbHO VYBS3bIBATh YYEOHBI MaTepual Kypca C
OCHOBHBIM KypCOM, a y4allluMCs MMOJy4aTh OoJyiee MPOYHBIe 3HAHUS MO npeamMery. [Iporpamma
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Kypca TMOCIYXHUT IS CYIIECTBEHHOTO YINIYOJeHHs M pPACHIMPEHHUS 3HAHWHA 10 XHMHH,
HEOOXOJMMBIX JUIi KOHKPETHU3allMd OCHOBHBIX BOINPOCOB OpraHMYecKod, oOmeld u
HEOPraHU4eCcKON XMMHUU M JUIs OOIIETO Pa3BUTHUS YICHUKOB.

Kypc Oasupyercss Ha 3HAHHSX, MOJIy4aeMbIX YYalIUMHCA TMpPH H3YUYCHHUH XUMHH B
OCHOBHOH 1IKOJie, 1 He TpeOyeT 3HAaHHUS TEOPETHUECKUX BOIPOCOB, BBIXOJALIMX 32 PaMKH
LIKOJIBHOM IporpaMMsl. B TO e BpeMs U1 yCIIEIIHON peanu3aliy 3TOr0 NIEKTUBHOIO Kypca
HeoO0XoaMMO, 4YTOOBI pedATa BiIAJENd BAKHEHIIMMH  BBIYMCIUTEIBHBIMH  HaBBIKAMH,
QITOPUTMAMH pEIlIeHUs TUIOBbIX XMMUYECKUX 3ajjady, yMEIU MPUMEHSTh IPHU PELIECHUH 3a/ad
BayKHEHIINE PU3HUECKUE U XUMUYECKUE 3aKOHBI.

B kauectBe OCHOBHOW (opMBI OpraHu3alMM y4eOHBIX 3aHATHI Mmpesaraercs
MIPOBEJIEHNE CEMHUHAPOB, HA KOTOPBIX JAaeTCs KpaTkoe 0ObsICHEHHE TEOPETHUYECKOI0 MaTepuana,
a Tak e PElICHUE 3a/1a4 U YIIPa)KHEHUH 110 TaHHOM TEMeE.

Jlis MOBBILIEHUS] MHTEpeca K TEOPETUUYECKHM BOIPOCAaM U 3aKpEIUIeHHUsS H3y4YEeHHOTO
Marepuanga, MPeayCMOTPEHbl YpPOKU-TIPAKTUKYMbl IO COCTaBJICHHMIO CXEM IpeBpalleHU,
OTpaXKarolMX TIEHETHYECKYI0 CBS3b MEXJy KIacCaMM HEOPraHMYeCKUX W OpPraHMYecKuX
BEIIECTB M COCTABJICHUIO PACUETHBIX 3a/a4, C YKa3aHUEM CIIOCOOOB X PEIICHHUS.

[Ipu pa3paboTke mporpamMmbl IEKTUBHOTO MPEAMETa aKIEHT JeJaeTcs Ha Te€ BOIMPOCHI,
KOTOpble B 0a30BOM Kypce XUMUU OCHOBHOM U CpeIHEHl IIKOJbl paccMaTpUBaIOTCA
HEJOCTAaTOYHO TIOJHO WJIM HE paccMaTPUBAIOTCS COBCEM, HO BXOISIT B IPOrPaMMBbI
BCTYNUTEIbHBIX 9K3aMEHOB B BY3bl. 3a/1a4dl U YIPa)KHEHUS MOJ0O0PaHbI, TaK YTO 3aHATHS MO UX
PELIEHUI0 MPOXOIAT MAPATIIEIBHO C U3Yy4aeMbIM MaTEPHAIOM Ha YpOKax. boNbIIMHCTBO 3a1a4 1
ynpaxHenuit B3sTo u3 KMMos EI'D npenpiaynux jiet, 4To No3BOJSET MOATOTOBUThH yHalUXCSA
K YCIICIIHOM cIave 3K3aMeHa.

Ilean: pacmupenue 3HaHWM, (GOPMUPOBAHWE YMEHHH W HABBIKOB Y yqammxcst 1o
PELIEHUIO PACYETHBIX 3aJa4 U YIPa)KHEHUH 110 XMMHH, Pa3BUTHE NTO3HABATEIILHON aKTUBHOCTH U
CaMOCTOSITEIBHOCTH.

3agaum:

. yriayOJieHrne U paclIiupeHne 3HaHu| 10 XUMHUH

. 3aKpENUTh YMEHUS W HABBIKM KOMIUIEKCHOTO OCMBICICHUS 3HAHUM M UX
MIPUMEHEHHUIO IIPU PELIEHUH 33]a4 U YIPAKHEHHUI;

. UCCJEeI0OBaTh U aHAIM3UPOBATh AJITOPUTMBI PELIEHHS TUIIOBBIX 3a/1a4, HAXOJIUTh
CHOCcoObI pelieHus] KOMOMHUPOBAHHBIX 3a]1a4;

. (hopMHpOBaTh IENOCTHOE MPEJACTABICHWE O TMPUMEHEHHUH MAaTeMaTU4ecKOro
anmnapara MNpH pelIeHUH XUMHYECKUX 3a/1a4;

. pa3BUBATh y YYaIIUXCSl YMEHUS CPAaBHUBATh, aHAIU3UPOBATh U JI€JaTh BBIBOJbIL;

. CHocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB COTPYAHHUYECTBA B MpOIECCe
COBMECTHOM paboTHI;

. pa3BUTh UHTEPECH] YUALIUXCS, YBIEKAIOMNXCS XUMUEH.

Ouenb BaXXHO, YTOOBI yqamuecsa Hay4IuJInCh HE TOJIBKO pCIIaTh 3a4a4n 11O 06p831_1y, HO U
CaMOCTOATCIBbHO pa60TaTB Haa TCKCTOM 3aJavu, KPUTHYCCKHU aHAJIM3UPOBATH YCIOBUSA U
BO3MOJKHBIC ITYTHU PCIICHUA.

HCCOMHCHHO, Hpe,Z[CTaBJICHHBIf/'I 3JICKTUBHBIN KypC MOXKHO pPaClCHHUBATL KakK
JMHAMAYHBIN (TPCHUHI», HO [Jiid TIOBBIIICHHWA MOTHUBALIMU YYaAIIHUXCA, I/IHTCHCI/I(I)I/IKaI_II/II/I
yqeGHofI ACATCIIbBHOCTH CIICAYCT 06paH_[aTBC$I K COBPpCMCHHBIM O6p330BaTCJ'IBHBIM TCXHOJIOTHUAM
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(TexHONOTHA pemeHust W300peTaTeNbCKUX 3a/1ad, TEXHOJIOTUS Pa3BUTHSI KPUTHUYECKOTO
MBIIIUICHHUS ).

Kypc «lIpaktukym o xumum» paccuutan Ha 70 ydeOHBIX 4acoB 3a JBa roja 00ydeHus,
110 0JHOMY 4acy B Hezento B 10-11 kiaccax.

CopnepxaHue y4eGHOro MmaTeprana no rogam oéy4yeHus

OCHOBHBIMU MPOOJIEMAMH XUMUU SIBJISIOTCS M3YYCHUE CTPOCHUS U COCTaBa BEIIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOCHHMS, KOHCTPYHPOBAHUE BEIIECTB C 33JIaHHBIMU CBONCTBAMH,
HCCIEA0BaHUE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPAILCHUM U ITyT€H YIIPABICHUS UMH B LEIAX
MOJTy4YeHUS BEIIECTB, MaTepuasioB u sHepruu. [loaTomy yuebHOE conepkHUE Kypca Oazupyercs
Ha CIEAYIOMHUX OJIOKaxX MPUMEPHON MPOrpaMMbl MO XUMHUHU: «MeToapl HAyYHOTO TO3HAHUS,
«OCHOBBI TEOPETHUECKON XUMUNY», «OpraHudecKas XUMUs», « XUMHUS U )KU3HbY.

IlepBrlii rox o0yvyenus (10 kiace)

Pacuérpl no ypaBHeHusiM peakuuii. OnpeaeneHrne MOJICKYISIpHOU (GOPMYIIbI BEIIECTBA
M0 MAacCOBBIM JIOJISIM OOpa3yromuxcsi 37aeMeHToB. OmnpeneneHne MOJEKYISIPHOW (HOPMYITbI
BEIIECTBA C UCIOJIb30BAHMEM IJIOTHOCTH WJIM OTHOCHUTEIBLHOM IUIOTHOCTH ra3oB. OmnpeneneHue
MOJIEKYJIIPHON (hPOPMYJIBI BENMIECTBA IO MPOIYKTaM €ro cropanus. OnpeneneHne MOJEKyISpHON
(dhopMysIBI BelIecTBa MO OTHOIIEHHUIO aTOMHBIX MAacc 3JIEMEHTOB, BXOJSIIMX B COCTaB JaHHOTO
BEIIECTBA.

OcHOBHbIE NOHATHS OKHCJIUTEJIbHO-BOCCTAHOBHUTEIbHBLIX peakuuidi (OBP).
Oxkucnenue. BoccranoBnenne. BoccranoButens. Oxuciutensb. CTENeHb  OKUCICHUS.
Onpenenenre CTENEHU OKUCIEHUS B HEOPTraHMYECKUX U OPraHUYECKUX COCTMHEHUSX.

OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMU € YYACTHEM OPraHUYeCcKUX BellecTB.
OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU C  ydacTUeM  alkeHOB. OKHUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUM C YUACTHEM LMKIOATKEHOB. OKHCIUTENBHO- BOCCTAHOBUTEIBHbIC
peaKkuU C y4acTUEeM ajKaJueHOB. OKHUCIUTEIbHO- BOCCTAHOBUTEIIbHBIE PEAKIIMM C Y4ACTUEM
ATKUHOB. OKHUCIUTEIbHO- BOCCTAHOBUTEIIbHBIE PEAKIIUU C y4acTUEM apeHOB. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMUHU C YYaCTHEM CIHUPTOB M HUKIOAIKAHOIOB. OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC  PEAKIMM C y4yacTHEM  albJCTHJ0B W  KETOHOB. PaccraHoBka
ko3 durmenton B ypaBHeHUs X OBP ¢ ydgacTuem opraHu4ecKux BEIIECTB.

3ajayu Mo OpraHM4Yeckod XUMMH. 3a7a4d C HCMOJIb30BAHMEM CXEM MpEBpallCHUI
OPraHUYECKUX COCTUHEHUN. B3anMOCBsa3b oprannveckux BeimecTB. KoMOMHUpOBaHHBIC 3a/1a4H.
DKCIepUMEHTANIbHBIC 3a7]a4M: TPOBEJICHUE «MBICIICHHOTO AKCIIEPUMEHTAY.

Bropoii rog o0yuyenus (11 kiacc)

Tunel OKHCJINTEJIbHO-BOCCTAHOBHTEIbHBIX peakuuit (OBP). Peakmuu
MEXKMOJIEKYJIIPHOTO  OKUCJIEHHUS-BOCCTAHOBJIEHHs.  Peakumm  koHmyraumu.  Peaknuum
BHYTPHUMOJIEKYJISIPHOTO OKUCIIEHUSA-BOCCTAHOBIIEHUS. Peakiiny 1ucrnponopunoOHUPOBAHMS.

Metoasl pacctaHoBKM KO3 puuueHToB B ypapHenussx OBP. Meton a1nekTpoHHOTO
OamaHca. MeTo 3IeKTpOHHO-MOHHOTO OanaHca (MoJypeakiuit).

BaxHeiiiue OKUCIMTEIM YW BOCCTaHOBHMTEIM. lIpocTeie BemecTtBa-HeMetayuibl. Psn
KHCJIOPOJICOACPKALTUX KUCIOT U UX COJIEH, COAEPHAIIUX aTOMBI B BBICHIEH CTENEHU OKUCIICHUSI.
AzotHas kucnotra. Cepnasa kucnora. Ilepmanranar kamus. XpomaTbl U JUXPOMATHI.
Kucnopoacoaepxamue KHCIOTHI XJiopa u Opoma. BakHeine BOCCTAaHOBHTENH: IMPOCTHIC
BEIECTBA, OECKUCIOPOJHBIE KUCIOTHI U UX COJH, TUIAPUIBI METAJUIOB, KATHOHBI METAJIOB B
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HU3LIEeH cTeneHu okuciaeHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHASL JABONMCTBEHHOCTh. lIpocTbie
BelleCTBa-HeEMeTaIUIbl. A3oTHcTasd kucioTa. Hurputsl. CoequHEHMs CEphl B CTEIIEHU OKUCIIEHUS
(+4). Iepokcun Bomopona. PaccranoBka kodd¢uimentoB B ypaBHeHusx OBP ¢ ywactuem
HEOPraHMYECKUX BEIIECTB.

KosmmuecTtBeHHble oTHOMIEeHHsA. Penenne pacueTHbIX 3aga4. XuMudeckue Gopmyn u
pacuersl Mo HUM. 3aJa4dl Ha HAXOXKJICHHE XUMHUUYECKOW (HOpMynbl BemecTB. Bwrumcinenus mo
TEPMOXUMHUYECKUM ypaBHEHUsIM. MousipHblii 00beM ra3oB. ['a3oBble 3akoHbBI. PacTBOpBI.
Kpucramnoruapatel. Bbeluucienne no XMMHYECKMM YpaBHEHHUSIM, €CIM OJHO M3 MCXOJHBIX
BEIIECTB B3STO B M30bITKE. 3a/a4ll Ha OINpEAEICHUE BbIXOJA MPOAYKTa peakuuu. Boraucinenue
[0 XMMHUYECKUM YpaBHEHUSIM Ha OIpe/eeHHe KOJIMYECTBEHHOIo cocTtaBa cMecu. Omnpenenenue
HEU3BECTHBIX BEUIECTB [0 UX CBOWCTBaM. BplunciieHHEe C HCIOJIb30BAaHUEM Ta30BBIX 3aKOHOB.
Brruncnenue no XuMMYECKUM ypaBHEHUSIM, MPOIIECCOB MPOUCXOASIINX MPU KOHTAKTE METalia ¢
PacTBOPOM COJIM JPYTroro MeTasa.

TemaTnuyeckoe NaHUpoBaHME C YKazaHMEM Konu4yecTBa
yacoB, OTBOAUMbIX HA OCBOEHMe KaXXaon TeMbl

10 kaace
B Tom
Ha3Banmue Koua-Bo — OcHoBHOe coaep:kaHue 10 TeMaM
pa3nena/TeMbl 4acoB P | P pa3jiena
1. Pacuérnr 1o 8 0 0 | Onpenenenrie MOJCKYIAPHON  (OPMYIIBI
YpaBHEHUSIM BElIeCTBa o MacCOBBIM JOJISIM
peaKkum. oOpasyromuxcst aemMeHToB. OnpenencHue
MOJIEKYJIApHON  (opMynbl  BeliecTBa ¢
HCI0JIb30BaHHEM IUIOTHOCTHU Wi
OTHOCHUTEIIbHOM IJIOTHOCTHU ra3os.

OnpeneneHue MOJICKYISPHON  (popMyIIbI
BEUIECTBA 110 MPOJIYKTaM €ro CropaHwusl.
OnpeneneHue MOJICKYISPHON  (popMyIIbI
BEIIECTBA M0 OTHOIICHUIO aTOMHBIX Macc
9JIEMEHTOB, BXOJSIIMX B COCTaB JaHHOTO

BEIIECTBA.
2. OcHOBHEBIE 2 0 0 | Okucnenue. Boccranosnenue.
MMOHSATHS BoccranoButens. Oxucnurens. CTeneHb
OKHCJIUTEILHO- OKHCIICHUSL. Onpenenenue CTEIICHU
BOCCTaHOBHUTEILHBIX OKUCJIIEHHS B  HEOPraHMYECKUX U
peaxiuii (OBP). OPraHUYECKUX COCOUHEHUSIX.

3. OKHCIUTENBHO- 20 0 0 | OkHCHIUTEIBHO-BOCCTAHOBUTENBHEIE
BOCCTaHOBUTEILHEIE peaxiuu c y4acTHeM AJIKCHOB.
peaKkuu ¢ ydacTuem OKUCIUTEIIBHO- BOCCTaHOBUTEIIbHbBIC
OpraHUYECKUX peakuu C y4acTHEeM IIMKJIOAJIKEHOB.
BEIIICCTB. OKUCIUTEIIBHO- BOCCTaHOBUTEIIbHbBIC

pcaknuun C y4aCTUEM AJIKaIUCHOB.
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OxucaurenpHo- BOCCTAHOBUTEIIbHBIE
peakuuu c y4acTHEM AIIKUHOB.
OxucaurenpHo- BOCCTAHOBUTEIbHBIE
peakuuu ¢ y4yacTHEM apeHOB.

OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIE
peaknuu ¢
[IAKJIOAJIKAHOJIOB.
BOCCTAHOBUTCIIbHBIC peaKHI/II/I C y‘IaCTI/IeM

y4acTHEM  CHOUPTOB U

OKHUCIIUTEIIBHO-
albIACTUIOB M KEeTOHOB. PaccraHoBka
kodddunmentoB B ypaBHeHusix OBP c

Y4aCTUEM OPraHNUYCCKUX BEIICCTB.

4. 3agaun o 6 1 0O |3Bamaun ¢  HUCIOJIB30BAHHEM  CXEM
OpraHNYeCKOn IIpEBpAILCHUI OPTraHUYECKUX
XUMUU. COeMHEHUN. B3auMOCBS3b OpraHMyeCcKuX
BemiecTB. KOMOWHUpPOBAaHHBIC — 3aJIauH.
DKCIIepUMEHTAIbHBIE 33]1a9d: TIPOBEACHHE
«MBICJICHHOTO JKCTICPUMEHTA.
Hroro 36 1 0
11 knace
Hazganue KoJ-Bo B Tom mcie OcHOBHOE co/lep:KaHue M0 TeMaM
paszaesa/TeMbl Hacos KP P pasaena
1. Tunsr 2 0 0 | Peakmum MEXMOJICKYIISIPHOTO
OKHCJIUTENLHO- OKHUCJICHUS-BOCCTAHOBJIEHUA.  Peakiuu
BOCCTaHOBHMTEIBHBIX KOHMYTAITUH. Peakiinu
peakuuii (OBP). BHYTPUMOJIEKYJISIPHOTO OKHCJICHUS-
BOCCTAHOBJICHHS. Peakiinu
JTUCITPOTIOPITUOHUPOBAHHS.
2. Mero sl 1 0 0 Metoa snekTpoHHOTO OanaHca. Meton
paccTaHOBKH 3JIEKTPOHHO-HOHHOTO OanaHca
ko3 durmeHTon B (momypeaKiuii).
ypaBHeHusix OBP.
3. Baxuetimue 17 0 0 [IpocTeie BemiecTBa-HEMETAUIBL.  Psij
OKHUCJINTEIH u KHCIIOPOJICOACPKAIUX ~KHUCIOT U HX
BOCCTAHOBHTEIIH. CoOJied, COJIepKalluX aTOMbl B BBICIICH

CTEIICHH OKHCIICHUSA. A30THAs KHCIIOTA.
CepHa;I KHUCJIOTA. HepMaHraHaT Kajiaus.
XpOMaTBI )51 ANXPOMATHI.
KI/ICHOpOI[COI[ep)KaH_II/Ie KHCJIOTBI XJIopa U
6p0Ma Baxwueiilne BOCCTaHOBUTEIU:
MMPOCTBIC 6CCKI/ICJ'IOpO,Z[HBIC

KHCJIOTBI U UX COJIKM, THAPHUABI MCTAJIJIOB,

BCIICCTBA,

KaTMOHBl METAJUIOB B HM3IIEH CTEIIEHU




OKHCJICHUS. OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHAsI  JBONCTBEHHOCTD.
ITpocteie BEIllECTBA-HEMETAILIIBI.
Azotucras KHCJIOTA. Hutpurs!.
CoenuHeHust cepbl B CTETICHU OKUCIICHUS
(+4). [lepoxcun Bogopoaa.

4. KonuuecTBeHHbIE 14 1 0 | Xumuueckue GopMys U pacyeThl 10 HUM.
OTHOLIEHHUs. Pemenune 3ajaud Ha HaXOXJEHUE XUMHUYECKOU
pacueTHBIX 3ajau. dopMynbpl  BewlecTB. BpruucieHus 1o

TEPMOXUMHUYECKUM YpaBHEHUSIM.

Mousipublii 00beM  Ta3oB.  ['a3oBbie
3akoHbl. PactBopsl. Kpucramioruaparsl.
Brruncnenue 13(0) XUMHYECKUM
YpaBHEHUSIM, €CJIM OJHO W3 HUCXOIHBIX
BEIIECTB B3ATO B M30BITKE. 3amauyd Ha
onpeeseHue BBIXOJa MPOJTyKTa
peakuuu. BpruucieHue mo XMMHUYECKUM
ypaBHEHUSM Ha OIpeesieHue
KOJIMYECTBEHHOTO cocTaBa CMEcCH.
OrnpeienieHne HEW3BECTHBIX BEIIECTB IO
1504 CBOMCTBaM. Brruncaenue c
HCIIOJIb30BAaHMEM  Ta30BBIX  3aKOHOB.
Brranciaenue 110 XAMHYECKUM
YpaBHEHUSIM, MPOLIECCOB MPOUCXOIAIIUX
MpU KOHTAaKTE€ MeTajlla C PacTBOPOM
COJIU APYroro MeTajlia.

HUTroro 34 1 0

MnaHupyeMble pe3ynbTaThl U3y4eHUs1 Kypca

[Inanupyemble pe3yabTaThl cHOPMYIUPOBAHBI K KAKJOMY pa3jieny y4eOHONU MporpaMMsl.

[Inanupyemble pe3yibTaThl, XapaKTEPU3YIOLIUE CHUCTEMY Y4eOHbIX JEHCTBUH B
OTHOILIEHUH OTIOPHOTO Y4eOHOIro MaTepuasa, pa3MelleHbl B pyOpuke «BbITyCKHUK HayuUTCS...».
OHM NOKa3bIBAIOT, KAKOH YpOBEHb OCBOEHHS ONOPHOrO Y4eOHOr0o Marepuaia OXKHIAeTCi OT
BBIIYCKHMKA. OTH pe3yJabTaThl MNOTEHIMAJIbHO JOCTHraeMbl OOJBIIMHCTBOM Y4YalIMXCS U
BBIHOCSTCSI Ha MWTOTOBYIO OILIGHKY Kak 3aJaHusi 0a30BOro YpOBHS (MCIIOJIHUTENbCKAs
KOMIIETEHTHOCTb) WJIM 33JaHUs MOBBILICHHOTO YPOBHS (30Ha OMMKalIero pa3BuTHs).

[Inanupyemble pe3yabTaThl, XapaKTEPU3YIOLIUE CHUCTEMY Y4eOHbIX JEeWCTBUU B
OTHOILIECHUM 3HAHUM, YMEHHH, HABBIKOB, PACIIUPSIOMUX U YIIyONAIOMUX ONOPHYIO CHCTEMY,
pa3MelleHbl B pyOprke «BBITYCKHUK MOJYYUT BO3MOXHOCTb...». DTU pe3yibTaThl JOCTUTAIOTCS
OTJENIbHBIMU MOTHUBUPOBAaHHBIMH M CIIOCOOHBIMU YyYalllUMHUCS; OHU HE OTpabaThIBarOTCS CO
BCEMH TpYIIaMHU y4YalllUXcs B IMOBCEAHEBHOW MpPAKTHKE, HO MOTYT BKJIIOYAThCS B MaTepUabl
UTOTOBOTO KOHTPOJIS

Boinycknuk nayuumces:




— COCTaBISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (OpPMYIIBI HEOPraHWYECKUX U
OpPraHMYeCcKUX BEIIECTB KaK HOCUTENICH MH(POPMAILMU O CTPOSCHHM BELIECTBA, €r0 CBOMCTBAX U
MPUHAIICKHOCTHU K OIIPEICIEHHOMY KJIaccy COeIMHEHHIA;

— YCTAaHABJIMBATb 3aBUCUMOCTb peaKLII/IOHHOf/'I CHOCO6HOCTI/I OpraHn4eCKux COCI[I/IHGHI/If/'I
OT XapaKTCpa B3aUMHOI'O BJIUAHHA aTOMOB B MOJICKYJIaX C LCJIBIO ITPOTHO3HUPOBAHUA ITPOAYKTOB
peaxiuu;

— HOI[6I/IpaTI) pearcHTbl, YCJIOBUA H OHNPCACIATL MNPOJAYKThI peaKuHﬁ, TIO3BOJIAOIIINUX
peayin3oBaTh  JAOOpPATOpPHBIE W  TPOMBIIUICHHBIE  CIIOCOOBI  MOJYYEHHUS  BaKHEHIINX
HCOPraHMYCCKUX U OPraHNYCCKUX BCUICCTB;

— HOPUBOAWUTL HNPUMEPBI OKHUCIHUTCIbHO-BOCCTAHOBUTCIbHBIX peaKIII/II\/JI B IpHUPOJL,
IMPOU3BOJACTBCHHBIX MMPOLCCCax U KUBHCACATCIbHOCTU OPraHu3MOB;

— 00OCHOBEIBATH MPAKTUYCCKOC HCIOJb30BAHUEC HCOPraHMYCCKUX W OPraHMYCCKUX
BEIIECTB U UX PEAKLUN B IPOMBIIIJICHHOCTH U OBITY;

—  BBIIOJHATE XUMHYECKUU SKCIICPMCHT 110 PACIIO3HABAHUIO MW  IOJYUYCHHUIO
HCOPraHM4YCCKUX U OPraHUYCCKUX BCUICCTB, OTHOCAIINUXCA K PAa3JIMYHBIM KjlacCaM COGI[I/IHGHI/II\/'I,
B COOTBETCTBUU C IMPaBUJIaMHU U IIpUEMaMU Oe3omacHoOM pa6OTI)I C XUMHNYCCKNMHU BECIICCTBAMU U
1abopaTopHBIM 000PYIOBAHUEM;

— TMPOBOAWTH pacueThl HAa OCHOBE XHWMHUYECKHX (QOPMYJI M YpaBHEHUH pEaKIIHii:
HaxOXJICHUE MOJEKYIApHOH (OPMYIBI OpPraHMYECKOTO BEIIECTBA IO €ro IUIOTHOCTH U
MAaCCOBBIM JOJIAM 3JIEMCHTOB, BXOIAIIUX B €0 COCTAaB, WM IO MPOAYKTaM CropaHusa; paCyCThbl
MacCcoOBOM J0JIn (Macchl) XHMHUYECKOTO COCIUHEHHUS B CMECH; pacyeThl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIM OIHO W3 BEIIECTB JaHO B M30BITKE (MMEeT
MPUMECH); pacyeTbl MacCOBOM WIM OOBEMHOW JOJNIM BBIXOJA TIPOJIYKTAa pEAKIUH OT
TEOPETHYECKH BO3MOKHOTO; pacueThl TeIIoBOro 3¢¢eKra peakiuu; pacyeTbl OOBEMHBIX
OTHOIIICHHH T'a30B MPH XUMHYECKHX PEAKIUIX; pacyeThl Macchl (00beMa, KOJMYEeCTBA BEIIECTBA)
MPOJYKTa PEaKIUH, eCIM OJHO M3 BEIIECTB JaHO B BHJIE PACTBOpA C ONPEACICHHON MacCOBOH
JI0JIeH PacTBOPEHHOTO BEILIECTBA;

— WCMOJIb30BaTh METOJbl HAYYHOTO TIO3HAHWS: aHajiW3, CHHTE3, MOJCIHUPOBAHHE
XAMUYECKHUX TIPOIIECCOB W SIBIICHHH — TPU PEHICHUW Y4eOHO-HCCIIEIOBATEILCKUX 3alad o
W3YUYEHHIO CBOMCTB, CIOCOOOB MOJIyYCHHS U PACIIO3HABAHUS OPTaHHYECKUX BEIICCTB;

— BIIQJICTh NpaBWJIaMH OE30IMACHOTO OOpAIICHUS C €IKUMH, TOPIOYUMH U TOKCUYHBIMU
BEIICCTBAMU, CPEIICTBAMH OBITOBOM XHMMHU;

— OCYIIECTBJIATh MOMCK XMMHUYECKOW MH(pOpMAIMK MO HA3BaHUSM, UACHTHU(PHKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BEIIECTB;

— KPUTHYECKH OIICHMBAaTh W HHTEPIPETUPOBATh XUMHUYECKYH HH(POPMAIIHUIO,
COJICPKAIIYIOCS B COOOIIEHHUSIX CPEICTB MAacCOBOM nH(popMalmu, pecypcax MHTepHETa, HAyYHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISX BBISIBICHUS
OIIMOOYHBIX CYKJIEHUHN 1 (OPMUPOBAHUS COOCTBEHHON MO3UIIUH;

— yCTaHaBJIMBaTh B3aWMOCBS3M MEXAYy (akTaMu U TEOpUeH, MPUUMHON U CIEACTBHEM
MpU aHAIM3€e MPOOJEMHBIX CHUTyallMid M OOOCHOBaHMHM MPUHUMAEMBIX PEIICHHH Ha OCHOBE
XUMHYECKUX 3HAHUM;

— TMPEJCTABIATh MyTH PEUICHUS TTI00ANBHBIX MPOOJIEM, CTOSAIIUX MEPE]] YeTOBEUECTBOM,
Y TIEPCIIEKTUBHBIX HANIPABICHUN Pa3BUTHS XUMUYECKUX TEXHOJIOTHI, B TOM YHCIIE TEXHOJIOTUN
COBPEMEHHBIX MATEPUANIOB C PA3TMYHON (YHKIIMOHAIBHOCTHIO, BO30OHOBIISIEMBIX UCTOYHHKOB
CBIPBS, IEPePaOOTKU M YTHIU3AIUN TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.



Boinycknuk noayuum 603M0MCHOCHb HAVUUMbCA:

— (opMynupoBaTh IENIb WCCIICIOBAHUS, BBIIBHTATh M TPOBEPSTH IKCIICPUMEHTAILHO
TUIIOTE3bl O XUMHUYECKMX CBOMCTBAX BELIECTB HAa OCHOBE HX COCTaBa M CTPOEHUA, HX
CIIOCOOHOCTH BCTYNaTh B XHMHYECKHE PEAKIMH, O XapakTepe W NPOAYKTaxX pasTuIHBIX
XUMHUUYECKUX PEAKIIU;

— CaMOCTOSITEJIbHO IUIAHUPOBAaTh M MPOBOAUTH XHUMHUYECKHE OSKCIEPUMEHTHI C
coOroIeHreM MpaBmII Oe30MacHO padOTHI ¢ BEIECTBAMH | JJa00PATOPHBIM 000PYJIOBAHHUEM;

— MHTEPIIPETUPOBATH JJAHHBIE O COCTABE U CTPOEHUHU BEILECTB, MOJYYCHHBIE C TOMOUIBIO
COBPEMEHHBIX (DU3UKO- XUMHUYECKUX METO/IOB;

— TMPOTHO3UPOBATH BO3MOKHOCTh TPOTEKAHUS OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIX
peaKuuid, JISKAMNUX B OCHOBE IPUPOIHBIX U TPOU3BOICTBEHHBIX MPOLIECCOB

KpMTepMM OoUleHUBaHUA pa3siMdHbIX BUAOB AeATeNIbHOCTU

I. Kputepun 1 HOPMBI OLICHOYHOM JeSITEIbHOCTH.

B ocHOBy kpuTepueB OIEHKM Y4e€OHOW JESITETbHOCTH YYaIIMXCS TOJIOKEHBI
0O0BEKTUBHOCTD U €IMHBINA MTOIXO.

[Ipu 5 - GanmpHOM OIICHKE JJI BCEX YCTAHOBJICHBI

1. O0mennaaKTHYECKHE KPUTEPUH.

Oyenxa "5" cmasumcs 6 ciyuae:

1. 3HaHus, MOHUMAaHUS, TJIyOUHBI YCBOEHUS 00yJaroIIMMCs BCEro 00bEMa MPOorpaMMHOTO
Marepuana.

2. YMeHus BBIICNATH TJIABHBIE TOJIOKEHUS B W3YYEHHOM MaTepHajie, Ha OCHOBAHWUH
¢akToB W mnpuMepoB 0000mIaTh, JAe’daTh BBIBOJbI, YCTAHABIMBATH MEXKIPEIMETHBIE U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM IPUMEHSET IIOJIY4YEHHbIE 3HAHUS B HE3HAKOMOM
CUTYAaLINH.

3. OtcyrcTBHe OMIMOOK M HEAOYETOB IpPHU BOCIPOM3BEACHUU H3YYEHHOIO MaTepuala,
IIPU YCTHBIX OTBETAaX YCTPAHEHHE OTHEJIbHBIX HETOYHOCTEH C NMOMOIIBIO JOMOJHUTEIBHBIX
BOIIPOCOB YUMTENS, COONIOIEHUE KYJIbTYphl MMCbMEHHON M YCTHOW peud, IpaBuil oopmiieHus
MMCBMEHHBIX padoT.

Oyenka "4":

1. 3HaHue Bcero U3y4yeHHOIro MPOrPaMMHOTO MaTepHuaa.

2. YMeHu#l BBIAENATH IJIABHBIE MOJIOKEHUS B HM3yYEHHOM MaTepuasie, Ha OCHOBaHUH
(dakToB M mpuUMepoB 0000IIaTh, JeiaTh BHIBOJbI, YCTAHABIMBATH BHYTPHUIPEIMETHBIC CBSI3H,
MIPUMEHSATD [10JyYEHHbIE 3HAHUS HA MIPAKTUKE.

3. HesHauutenvHbeie (HErpyOble) OMIMOKM U HEAOYETHl MPU BOCIPOU3BEACHUU
M3Y4YEHHOTO MaTepuaia, COOI0IeHIe OCHOBHBIX MPABIII KyJIbTYpbl MTUCHbMEHHON U YCTHOM peuH,
npaBuiI 0(OPMIICHHUS MMCbMEHHBIX padoT.

Oyenxa "3" (YypoBEHb TPEICTABICHUN, COYETAIONIMXCS C DIEMEHTAMH HAyYHBIX
TIOHATHI):

1. 3HaHHe W yCBOEHHE MaTepualia Ha YPOBHE MUHUMAIbHBIX TPEOOBAHMI TPOTPAMMBL,
3aTpyJHEHHE TMPH CaMOCTOSATEIHHOM BOCIPOM3BEACHUU, HEOOXOJAMMOCTh HE3HAUUTENBHOMN
MIOMOIIIM MPENnoAaBaTeNsl.
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2. YMenue paboTaTh Ha YpOBHE BOCIPOM3BENICHHS, €CTh 3aTPYAHEHUS MPHU OTBETAX Ha
BUJOU3MEHEHHBIE BOIIPOCHI.

3. Hannume rpy0oii ommoOKu, HECKOJIBKUX HErPYOBbIX IPU BOCIPOU3BEACHUHN U3yYEHHOTO
Marepuana, HE3HAYUTEJIbHOE HECOONIOIEHUE OCHOBHBIX IPaBWJ KYJIbTYpbl INHCbMEHHOU U
YCTHOM peun, npaBuil 0(hOPMIICHHUS TUCbMEHHBIX padoT.

Ouyenka "2":

1. 3HaHuMe M YCBOGHHME MaTepuajla Ha YpPOBHE HI)KE MHHUMAJbHBIX TpeOOBaHUM
IIPOrpaMMbl, OTAEIbHBIE IIPEJICTABICHUS 00 U3YUEHHOM MaTepuae.

2. OTcyrcTBHE yMEHUH pabOTaTh HAa YPOBHE BOCIPOM3BEJEHUS, €CTh 3aTPYAHEHUS NpU
OTBETax Ha CTaHAAPTHBIE BOIPOCHI.

3. Hanuume HeckoNbKMX TIpyObIX OIMMOOK, OOJNBIIOTO YHCIa HErpyobIX Mpu
BOCIIPOM3BE/ICHUN HM3YyYEHHOTO0 MarepHalia, 3HAUUTeIbHOE HECOONIIOIEHHE OCHOBHBIX IPaBHII
KYJIbTYpbl TUCbMEHHOW U YCTHOW peun, MpaBuil 0(pOpMIIEHUS! TUCbMEHHBIX PadoT.

2.YCTHBIH OTBeET.

Oyenka "5" cmasumcs, eciu y4eHuK:

1) [loka3piBaeT riIyboOKO€ U MOJIHOE 3HAHWE U TIOHMMaHue BCero 00béMa MporpaMMHOIO
Marepuaia; IOJHOE€ TOHUMAaHWE CYIIHOCTH pacCMaTpPUBAE€MbIX TOHSATHH, SIBICHUH U
3aKOHOMEPHOCTEN, TEOPU, B3aUMOCBS3EH;

2) YMeeT cOCTaBUTh MOJHBIA U MPaBWIbHBII OTBET Ha OCHOBE M3YyYEHHOIO MaTepuala;
BBIJCNATh TJIABHBIE TMIOJIOKEHMS, CAMOCTOSATENIbHO MOJATBEP)KIAaTh OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; CaMOCTOATEIBHO W apryMEHTHPOBAHO [eNaTh aHajiu3, 000O0IIeHus,
BBIBOJIBI. YCTaHaBIMBAaTh MEXIpPEIMETHbIE (Ha OCHOBE paHee MNPHOOPETEHHBIX 3HAHWUU) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM NPHUMEHATH T[OJYYCHHbIE 3HAHUS B HE3HAKOMOM
cutyanuu. [locinemnoBarensHo, 4ETKO, CBSI3HO, 0OOCHOBAHHO M O€30IIMO0YHO U3JIaraTh yueOHBII
MaTepuai; JaBaTb OTBET B JIOTUYECKOW IOCIIENOBATEIbHOCTH C HCIIOJIb30BAHUEM MPUHSITON
TEPMHUHOJIOTUH; JIeaTh COOCTBEHHBIE BBIBOJBI, (OPMYIUPOBATH TOYHOE OINpeAeiieHUe U
HCTOJIKOBAHNE OCHOBHBIX MOHSITHUN, 3aKOHOB, TEOPUIL; IPH OTBETE HE MOBTOPSTH JOCIOBHO TEKCT
yueOHUKa; U3Jaratb Marepuall JIMTEPaTypHbIM S3bIKOM; MPABUIHLHO M OOCTOSTENLHO OTBEYATh
Ha JOIOJIHUTENbHBIE BOMPOCH yuuTens. (CaMOCTOATENbHO U PAlMOHAIBHO HCHOJIb30BaTh
HarJigHble MOCOOMS, CIPAaBOYHbIE MaTepHalbl, Y4YE€OHHK, JAOIMOJHUTEIbHYIO JUTEPaTypy,
MEPBOUCTOYHUKH, TPUMEHSATh CHCTEMY YCIOBHBIX OOO3HAYeHHI TMpH BEACHUU 3alluCeH,
COMPOBOXKIAIOIINX OTBET; HCIOJb30BaHUE i JO0Ka3aTelIbCTBA BHIBOJOB W3 HAONIOJEHUN U
OTIBITOB;

3) CamocToATeNbHO, YBEPEHHO M 0€30IIMOOYHO MPHUMEHSET MOJydeHHbIe 3HaHUS B
pelieHuyd mpodiieM Ha TBOPUYECKOM YpPOBHE; JIOMyCKaeT He 0oJiee OJHOrO HeA04ETa, KOTOPBIN
JIETKO HCIpaBiseT TO TpeOOBAaHUIO YyYHUTENs; HMEeT HEOOXOAMMble HAaBBIKM pabOThl C
npubopamu, YepTeKaMu, CXeMaMu U rpadKaMu, COMYTCTBYIOLTUMU OTBETY.

Oyenka "4" cmasumcs, ecnu yueHux:

1) Iloka3piBaeT 3HAHUS BCETO M3YUYEHHOTO MPOTPaMMHOTO Marepuana. [[aét monHblid u
MIPaBWJIbHBIN OTBET HAa OCHOBE M3YYCHHBIX TEOPHIi; HE3HAYUTENbHbIE OMIMOKU U HEAOYETHI MPHU
BOCITPOM3BEICHUN M3YUYEHHOTO MaTepuana, OrpeneleHus] MOHITHI an HEemoJHble, HeOOIbIne
HETOYHOCTH TMPH HCIOJIB30BAHWM HAYYHBIX TEPMHUHOB WM B BBIBOJAAX M OOOOIICHUAX W3
HaOIIOJICHUH U OTMIBITOB; MaTepual U3j1araeT B ONMPeeIEHHOM JIOTHYECKOH MOCIeI0BATEILHOCTH,
MPH ATOM JOMYCKAeT OJHY HEerpyOyro ommuOKy win He Oojee IBYX HEI0YETOB M MOXKET UX
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UCIPABUTHh CAMOCTOATEIHHO NIPHU TPEOOBAHUY WM TPU HEOOJBIION MOMOIIM MPENOIaBaTENsI; B
OCHOBHOM YCBOWJI Y4Y€OHBIH MaTepual; IOITBEPXKIACT OTBET KOHKPETHBIMU MPHUMEpPaMU;
MPABWJIBHO OTBEYAET HA JOTMOJHUTEIBHBIE BOIPOCHl YUUTEISL.

2) YMeeT caMOCTOSTEIbHO BBIICATH TJIaBHBIC TIOJOXKEHUSI B M3YYCHHOM MaTepuale; Ha
OCHOBaHMM  (akKTOB W  NpuUMEpoB  0000maTh, JelaTh  BBIBOJBI,  YCTaHABIIMBATh
BHYTPUIIPEIMETHBIC CBSI3H. [IpUMEHSTH MOJIydeHHBIC 3HAHUS HA MPAKTUKE B BHIOM3MEHEHHOMN
CUTYaIluu, COOJIIOJIaTh OCHOBHBIC MpPaBWJIA KYJIbTYphl YCTHOW pEYH W COMPOBOXKTAMOIICH
MMMCbMEHHOM, UCTIOJIb30BaTh HAYYHBIC TCPMUHBI;

3) He oOmamaer MOCTaTOYHBIM HABBIKOM pabOTBI CO CIPABOYHOW JIUTEPATYPOU,
Y9eOHUKOM, TIEPBOMCTOYHHKAMHU (IIPABIIIBHO OPUSHTUPYETCS, HO paboTaeT MEJICHHO).

Oyenka "3" cmasumcs, eciu yueHux:

1. ycBOWJI OCHOBHOE COJIEp’)KaHHME y4eOHOro Marepuana, UMeeT MpoOesbl B YCBOCHUH
MaTepuaia, He MPEIsITCTBYIONIHE JATbHEUIIIEMY YCBOCHHIO IIPOTPAMMHOTO MaTepraa,

2. Marepuan H3jJaraeT HECHUCTEMaTH3UpPOBAHHO, (parMEeHTapHO, HE BCerJAa
MOCJIEI0BATEILHO;

3. mMoKa3pIBaeT HEIOCTATOYHYIOC(HOPMUPOBAHHOCTh OTACIBHBIX 3HAHUH W YMEHUH;
BBIBOJIBI 1 0000IIIEHNS apTyMEHTUPYET cl1abo, JOMyCKaeT B HUX OLIUOKH.

4. NMOMYCTWJI OMMUOKA W HETOYHOCTH B WCIIOJIB30BAaHWHM HAYYHOH TEPMHHOJIOTHH,
oTIpe/IeIICHUs TIOHATHH JaJl HEJIOCTATOYHO YETKHE,

5. He WCIOJL30BAJl B KAQUECTBE J0KA3aTEILCTBA BLIBOJBI M 0000IIEHUS U3 HAOIIOICHUH,
(hakTOB, OIBITOB WJIM JIOIYCTUJI OLUMOKYU MPU UX U3TI0KEHUU;

6. UCTIBITHIBACT 3aTPyIHEHUSI B IPUMEHEHUN 3HAHUM, HEOOXOAUMBIX JUIsl PEelIeHus 3a1a4
Pa3IMYHbIX TUIIOB, MPU OOBSICHEHUH KOHKPETHBIX SIBJICHHUIM Ha OCHOBE TEOPUH U 3aKOHOB, UJIU B
MOATBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOTO MIPUMEHEHHS TEOPUIA;

7. OTBeYaeT HEMOJIHO Ha BOMPOCHI YUUTeNs (YImyckass ¥ OCHOBHOE), HJIM BOCIIPOU3BOJIUT
coJiep’KaHue TeKCTa y4yeOHHMKA, HO HEJJOCTATOYHO [MOHMUMAET OTJIEIbHbIC MOJIO0XKEHH I, UMEIOIINE
BaYKHOE 3HAUEHUE B 3TOM TEKCTE;

8) oOHapyXuBaeT HEJAOCTaTOYHOE TNIOHMMaHUE OTAENbHBIX TOJOXEHUH IpuU
BOCITPOM3BE/ICHUU TEKCTa yueOHUKa (3amuceid, IepBOMCTOYHMKOB) HJIM OTBEUAET HEMOJIHO Ha
BOIIPOCHI YUUTEJS, TOMYCKasi OJIHY-/IBE IPyOble OLINOKH.

Oyenka "2" cmaeumcs, ecau y4eHuK:

1. He YCBOWII U HE pacKphLII OCHOBHOE COJIep:KaHUe MaTepuana;

2. He AeJaeT BBIBOJOB M 0000IIEHNI.

3. He 3HAaeT U HE NOHMMAaeT 3HAYUTENbHYIO WM OCHOBHYIO YacTh MPOrPAMMHOTO
MaTepuana B mpezenaX MOCTaBICHHBIX BOIPOCOB;

4. unu umeet cnabo chopMUpPOBaHHBIE M HETOJIHBIC 3HAHMS M HE yMEET MPUMEHSTh UX K
PEIIeHNI0 KOHKPETHBIX BOMPOCOB U 3ajayd Mo 00pasily;

5) unu npu oTBeTe (HA OJMH BOMPOC) AOIMYyCKaeT Oojee IBYX rpyObIX OMIMOOK, KOTOPHIE
HE MOJKET UCTPABUTH JaKe MPU MOMOIIH YUUTEIs.

3.01eHKa cCaMOCTOSITEJIbHBIX IMCbMEHHBIX H KOHTPOJIbHBIX PadoT.

Oyenka "5" cmasumcs, ecnu yueHux:

1. BeImosTHUI paboTy 6e3 onIMOOK U HEI0UETOB;

2) nomycTui He OoJiee OTHOTO HeloYeTa.

Oyenka "4" cmasumcs, ecau y4eHux BBIIOJHUI Pa0OTy NOJHOCTBIO, HO JIOIYCTHII B HEll:
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1. He 6onee oaHOM HETPYOOI OMIMOKY U OJTHOTO HEJIO0YETA;

2. nnu He 6oJiee IBYX HEA0YETOB.

Oyenka "3" cmasumcs, eciu y4eHux MPAaBUIBHO BBIIOJIHWI HE MEHEE MOJOBUHBI PAaOOTHI
WJIH JOTTYCTHII:

1. He Gosnee BYX rpyOBIX OMIHOOK;

2. wiy He OoJiee 0THOM TpyOoi 1 OHOM HErpyOOi OIMOKK M OJJTHOTO HEJ0YETa,

3. wm He 0oJiee IBYX-TPeX HErpyObIX OMIMOOK;

4. unu oHOW HerpyOoil OIIMOKH U TPEX HEJIOUETOB;

5) WU Ipu OTCYTCTBUY OMIMOOK, HO MPU HAIMYUU YETHIPEX-TISITH HETOYETOB.

Oyenka "2" cmasumcs, eciu yueHuK:

1. nomycTHn 4ncio omMuOOK M HEAOYETOB MPEBOCXOAAIIEe HOPMY, TIPU KOTOPOW MOXKET
OBLITH BBICTaBJIEHA OIleHKa "3";

2. WX €CITU TIPABUWIIBHO BBITIOJIHUJI MEHEE MOJIOBUHBI PAOOTHI.

[Ipumeyanue.

1) YauTens uMeeT MpaBo MOCTaBUTh YUYEHHUKY OIIEHKY BBIIIE TOW, KOTOpast
MPeyCMOTPeHa HOPMaMH, €CIT YYEHHKOM OPUTHHAIILHO BHITIOJTHEHA paboTa.

2) O1ieHKH ¢ aHAJTU30M JIOBOJIATCS JI0 CBEACHUS yUalUXCsl, Kak MPaBUIIO, Ha
MOCJIEYIOLIEM YpOKe, IpeaycMaTpuBaeTcsl paboTa Haj OMIMOKaMHU, YCTpaHEHHE TPOOEIIOB.

4. OneHKa NpaKTHYeCKHX pador

OT1meTKa «5» - IPaBUWIBHBIN W TOJHBIA OTOOP MCTOYHHMKOB 3HAHHWH, PAIIMOHATHLHOE WX
WCII0JIb30BAHNE B OMPEENIEHHON MOCIeI0BaTENIbHOCTH; COOMIOACHNE JIOTUKY B OMUCAHUM WU
XapaKTepUCTUKEe OOBEKTOB; CAMOCTOSITENIbHOE BBIIOJIHEHNE U (POPMYIUPOBKA BHIBOJIa HA OCHOBE
MPAKTUYECKON eATENbHOCTH; aKKypaTHOE U palroHallbHOEe 0(OpMIIEHHE PE3yIbTaTOB PaOOTHI;
OTCYTCTBHE OIIMOOK, Kak IO TEKyIIeMy, TaK M IO MNpeAblaylieMy y4eOHOMYy Marepuany;
JOITycKaeTcsi He 0oJiee OJJTHOTO HeJoueTa.

OT1meTKka «4» - TIPaBUIIBLHBIN U TOJHBIA OTOOP MCTOYHHMKOB 3HAHHH, PAIMOHATBLHOE WX
UCII0JIb30BAHKE B OINpPEENICHHOM MOCIeI0BaTEeIbHOCTH; COOMIOICHNE JIOTUKU B OMHCAHUU HIIN
XapaKTepUCTUKE OOBEKTOB; MOJHOTA M TOYHOCTh PACKPBITHS BOIPOCA; CaMOCTOSATEIbHOE
BBITIOJIHEHHE U (GOpPMYIMpPOBKA BBIBOJA HA OCHOBE IIPAKTHYECKON JAEATEIbHOCTH; €CTh
HeOOJbIINEe HENOYeThl MO0 O(OPMIICHUIO U HECYILIECTBEHHbIE IO COJEPKaHUI0 (IO Tpex
HEJI0YETOB).

OtMeTKa «3» - TPaBUIBHOE HCIIOIb30BAaHUE OCHOBHBIX UCTOYHUKOB 3HAHUH; HEOPEIKHOE
odpopmiieHne paboThl; MOMYCKAIOTCS HECYyIleCTBEHHbIe OmHOku (1-2) U Hemo4yeTsl MO CYTH
pacKphIBa€MbIX BOIPOCOB (2-3).

OtrMeTKa «2» - HEyMEHHUE OTOMpPATh U HCIOIb30BaTh OCHOBHbIC MCTOYHHMKH 3HAHUM;
€CTh Cephe3HbIE OMIMOKH MO cojepKaHuio (Ooyiee Tpex) U HelodeThl (0oliee TpeX); OTCYTCTBHE
HABBIKOB O(OpMIIEHHUS, WJIMIIOJHOEC HEYMEHHE HCIOJIb30BaTh MCTOYHUKH 3HAHWM, HEYMEHHUE
MIPOBOJUTH HAONIOIEHUS B IPUPOJIE.

IIpumeuyanue.Yuutenp UMeeT MPaBO MOCTABUTHh YYEHUKY OIEHKY BBIIIE TOH, KOTOpas
MpelycCMOTpeHa HOPMAaMHM, €CJIM YYEHHUKOM OPHUTMHAIBHO BBIMONMHEHAa paboTa. OlEHKH C
aHAJIM30M JIOBOJISATCS 1O CBEACHHUS YYaIIMXCs, KaK MPaBWIIO, HAa TOCIEAYIOIIEM YpPOKe,
npeaycMaTpuBaeTcsi padoTa HaJl OIIMOKaMH, yCTPaHEHHE MPOOEIIOB.

5. OneHka TecToBbIX padoT
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Onenka «5» craBures 3a 86% - 100% naOpaHHBIX 6aJIOB.
Ouenka «4» craBurcs 3a 71% - 85% 0Oamios.

Ouenka «3» craBurcs 3a 50% - 70% 0anos.

OneHka «2» craBuTcs 3a MeHee yeM 50% 0aioB.

6.00mas knaccupukanus OMUOOK.

[Ipu orneHke 3HaHMI, YMEHUW W HABBIKOB YYalIUXCS CJIEIYET YYUTHIBATH BCE OIIMOKH
(rpyOble 1 HEeTpyObIe) U HEOUETHI.

I'pybvimu cuumaromes cnedyrowjue OUUOKU:

1) He3HaHME OTpEICICHHs] OCHOBHBIX TOHSTHH, 3aKOHOB, TPABHJI, OCHOBHBIX MOJIOKEHUM
TEOpUHU, He3HaHUE (POpPMyJ, OOIIECTIPUHATHIX CHUMBOJIOB 0003HAYECHHM BETWYWH, €IUHUIl HX
U3MEPECHUS;

2) He3HaHWE HANMEHOBAHUN eIuHUIl u3MepeHus (¢u3ukKa, XuUMHUs, MaTeMaTHKa,
6uonorus, reorpadus, yepueHue, Tpyaosoe o0yuenue, ObX);

3) HeyMeHue BbIIEIUTh B OTBETE I1aBHOE;

4) HEyMEeHHEe MPUMEHSTh 3HAHUSI JIJISl PEIICHUS 3a7a4 U OOBSICHEHHUS SIBJICHUI;

5) HeyMeHue JeNaTh BHIBOJIBI H 0000IIEeHNS;

6) HEyMEHHUE YUTATh U CTPOUTH I'PaUKH U MIPHHIAITAATHHBIC CXEMBI,

7) HeyMeHHE MOATOTOBUTH YCTAHOBKY WM JIabopaTOpHOE OOOpYyIOBaHHUE, MPOBECTH
OTIBIT, HAONIOACHUS, HEOOXOJUMBIC pacdeThl WM HCIOJIB30BaTh IOJIYYCHHBIC JTaHHBIC IS
BBIBOJIOB;

8) HEyMeHHe MOJIb30BaTHCS IEPBOUCTOYHUKAMH, YIE€OHUKOM U CIIPAaBOUYHUKAMU;

9) HapyiieHne TeXHUKNA 0€30MMacHOCTH;

10) HeOpexHOE OTHOIIIEHUE K 000PYI0BaHHIO, MPUOOpaAM, MaTeprajaMm.

K neepybvim owubkam credyem omuecmu.

1) HeTouHOCTH (POPMYIUPOBOK, OINpPENEICHUM, MOHATHI, 3aKOHOB, TEOPHil, BbI3BAaHHAS
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEENSIEMOro MOHATHS WM 3aMEHON OJHOT0-/IBYX
U3 9TUX MPU3HAKOB BTOPOCTETIEHHBIMH;

2) oWMOKU TPHU CHATUU MOKA3aHUU C U3MEPHUTEIbHBIX MPUOOPOB, HE CBS3aHHBIE C
OTpeJieiecHueM I€Hbl JICJIeHHWs IIKajdbl (HampuMep, 3aBUCALIME OT  PACIONIOXKEHUS
M3MEPUTENbHBIX TPUOOPOB, ONITUYECKHE U JP.);

3) omuOKH, BBI3BAHHBIE HECOONIOJIGHUEM YCIOBUN MPOBEICHHS OIbITA, HAOIIOICHMUS,
ycnoBui paboThl mpubopa, 000pyn0BaHUS;

4) ommOKH B YCIOBHBIX OOO3HAUYEHUAX HA NPUHIUMHUAIBHBIX CXeMaX, HETOYHOCTh
rpaduka (HampuMep, U3MEHEHHE yIila HaKJIOHA) U JIp.;

5) HepalMOHANbHBI METOJl pElIeHUs 3a/laydl WIM HEIO0CTaTOYHO MPOAYMAaHHBINA IIaH
YCTHOTO OTBeTa (HapylleHWe JIOTUKH, TOJAMEHa OTIEIbHBIX OCHOBHBIX  BOIPOCOB
BTOPOCTETICHHBIMHU );

6) HepalMOHAIbHBIE METOIbI Pa0OTHI CO CIPABOYHOM U IPYTOM JIUTEPATypOi;

7) HeyMeHue pemaTh 3a7a4u, BBIMOIHATD 33JaHus B O0IIEM BH/IE.

Henoueramu siBistiroTCs:

1) HepanuoHalbHBIE TPUEMbI BBHIYUCICHUH U MPeoOpa30BaHMIA, BBIIOJHEHHUS OIBITOB,
HaOIIOIEHUH, 3aIaHul,

2) ommOKY B BEIYHCIEHUX (apu(MEeTHIECKUE - KpOME MAaTEeMATUKH);

3) HeOpexHOE BHITIOTHEHHE 3aMucei, YepTekei, cxem, rpa@uKoB;
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4) opdorpaduyeckne U MyHKTYallHOHHBIE OIIUOKH (KPOME PYCCKOTO SI3bIKA).

1. KpnTeplm OLICHUBAHUSA IPOCKTOB YYalllUXCHA

Kputepuu onenku ConepxxaHue KpUuTepUs OLEHKHU Koa-Bo
NPOEeKTa 0a/1;10B
AKTYyaJIbHOCTh Hackonpko paboTa MHTEpECHa B MPAKTUYSCKOM HJIH Or0mo 1
NMOCTABJIEHHOM TEOPETUYECKOM TUIaHe?
npooJieMbl Hackonpko pabora sBisiercst HoBoi? O6pamaercst i aptop | Ot 0 1o 1
K IIpo0ieMe, ik KOMIUIEKCHOTO PEIIeHUsI KOTOPOW HET
TOTOBBIX OTBETOB?
BepHo 5u onpesenit aBTop akTyalbHOCTh paboThI? Ot10 10 1
BepHo nu onpenenensl 1ienu, 3agaund padoThi? Ot 0 mo 2
Teoperuueckas u / | Pe3ynpTaTsl nccie0BaHMs IOBEACHBI 10 UJIEU Or0pmo?2
WIN MpaKkTUYecKkasi | (MOTEeHIMAIBbHOW BO3MOKHOCTH ) IPUMEHEHMSI Ha TIPAKTHKE.
LEeHHOCTh [Iponenannas paboTa pemaer win aetanbHo npopadateiBaetr | Ot 0 10 2
Ha Marepuase npoOIeMHbIC TEOPETHUECKIE BOTPOCHI B
OTIPeNIeTICHHOM HAYyYHOU 00macTh
ABTOD B paboTe ykazaj TeOpETHUECKYIO U / UIIn O10 10 1
MPAKTUYECKYIO0 3HAYMMOCTh
CooTBercTBHE [enmecoobpa3HOCTh MPUMEHSAEMBIX METO 1A Or0po 1
MeTO010B padoThI CoOuroieHre TEXHOJIOT MM UCIIOIb30BAHUSA METOIOB Or0mo 1
THILY IPOeKTAa
KauecTBoO BBIBO/IbI pA0OTHI COOTBETCTBYIOT IMOCTABIICHHOM 11EJIH Or 0 mo 2
coJlepKaHusA OPUTHMHAIBLHOCTD MPOEKTa Ot 0 o 2
NPOEKTHOM PAaldOTHI | B MPOEKTE €CTh pa3/IeiCHUE Ha JIOTHYSCKUE YacTH, Ot 0 mo 2
KOMITIOHEHTBHI, B K&KJIOM U3 KOTOPBIX OCBEIIAETCS OTIEIbHAS
CTOpoHa pabOThI
€CTh JIM UCCIICJIOBATEILCKUM acIieKT B paboTe Ot 0 mo 2
€CTh JIM Yy PabOThI IEPCIICKTUBA PA3BUTHUS Or0pno 1
KauecTBo uHTepecHas hopMa IpoAyKTa IpoeKTa Or0 g0 2
NPOAYKTA MPOEKTA | 3aBEPIICHHOCTD 3aMbICiia IPOIYKTa Ot 0 o 2
JIETKO B HCII0JIb30BaHUU Or0pmol
3CTETUYECKasl COCTABJIAOLIAS TPOAYKTA Or0 o1
KoMnereHTHOCTD YeTrkue npeacTaBIeHUs O LENSIX pabOThl, 0 HAMPABICHUIX Ot 0 mo 2
Y4acTHHMKA NpH €€ pa3BUTHS, KPUTHYECKAs OLEHKa PabOTHI U MOJTYYEHHBIX
3ammTe padoThl pe3yabTaToOB
(mpe3eHTanmu, Jlokmaguuk U3bsCHAETCS SICHO, YETKO, MMOHSATHO, yMEEeT Ot 0 10 2
caiira, 3aMHTEPECOBATh ayIUTOPHIO, OOpallaeT BHUMaHHE Ha
HH(OPMALMOHHOIO | TJ1aBHBIE MOMEHTHI B paboTe
IJIAKATa H T.1.)* Jlokiiauuk onupaeTcss Ha KpaTKUE TE3UCHI, BBIBOJIBI, Ot1 0 10 2
opOpMIICHHbIE B PE3EHTAINH, U PACIIPOCTPAHSIET,
OOBSCHSET UX ayTUTOPHUH.
JlokJTaquuK BBIJIEpKal BpeMEHHBIC PAMKH BBICTYILIICHUS Or0 o1
[Ipe3enTanoHHbI MaTeprai 0QpOpMIICH aKKypaTHO, B Or0 o1

JIOTMYECKON MOCIeI0BATENbHOCTH, 0e3 opdorpadhuueckux u
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MYHKTYallMOHHBIX OITHOOK

Jlokitaquuk cMOT apryMEHTHUPOBAHO OTBETUTH Ha 3afaHHble | Ot 0 10 2
BOIPOCHI JINOO ONPEIECTUTh BOZMOKHBIE ITYTH MTOMCKA
OTBETa Ha BOIPOC (€CIIHU BOIIPOC HE KACAETCs
HEINOCPEACTBEHHO MpoaeraHHoi padoTsl). Ecnu nmpoekr
IPYNIIOBOM — TO BOIIPOCHI 331at0TCS HE TOJBKO AOKIAIUHKY,
HO U OCTaJIbHBIM aBTOPaM IIPOEKTA.

UTOIo CYMMA BAJUIOB
MAKCHUMYM 37 BAJVIOB*

*[pH yCIOBUU MPOBEACHUS 3aLUTHI IPOEKTA.
OO011as o1eHKa 3a MPOEKT BBICTABIISETCS NP BHINOJIHEHNH BbIlIEyKa3aHHBIX TPeOOBaHMM Ha:
. 50-70% (18-25 6asoB) - orienka “3”
. 71-85% (26-33 6asna) - oreHka “4”
. 86-100% (34-37 GamioB) - orieHka “5”

Il. [IpaBua BeicTaBJ/IeHUS OLIEHOK NPH ATTeCTAI[UM.

1. Texymas arTecTanus: BBICTABICHHE IOYPOUYHBIX OIICHOK 3a pa3jNYHbIe BUJbI
NEeSITEeNIbHOCTH O0YyJaroNXCcsl B pe3y/bTaTe KOHTPOJIS, TPOBOJAUMOM yUYUTENIEM, C YUETOM Beca
BH/JIA 1€ATEIbHOCTH.

2. TemaTuueckasi aTTecTalys: OI[EHKA 3a KOHTPOJbHYIO WJIM MPOBEPOUYHYIO paboOTy IO
TeMe Kypca B COOTBETCTBUU C MPEAJIOKEHHBIMH KPUTEPHUSIMHU.

3. UYerBepTHas/IOAYrogoBas arTecTanus. BBICTaBIsSETCS HAa OCHOBAHMHM OIICHOK,
MOJIyYEHHBIX O0yYaromMuMcs P TEMaTUYECKON aTTeCTalluM, M TEKYIIUX OIEHOK 3a YEeTBEpPTh
(momyroaue) B COOTBETCTBUHU CO CPEIHEB3BEIICHHBIM ITOKa3aTeIeM.

4. TlpomexyrouHas arrecramus. Onpenensoniee 3HAYEHUE MMEET OIEHKA YCBOCHHUS
MIPOrpaMMHOTO MaTepuana 00y4aromuMcs MPU €ro KOMIUIEKCHON MpoBEpKe B KOHIE Y4eOHOTO
roja.

5. T'opgoBas arrecranus. Onpenensercs U3 (aKTUICCKUX 3HAHUW M YMEHHM, KOTOPBIMU
BlazeeT oOywaromuiici K MoMeHTy e€ BeicTaBieHusa. Omnpenensercs Kak cpelnHee
apudmeTryecKkoe YeTBEPTHBIX (TIOJIYrOI0OBBIX) OTMETOK U IPOMEKYTOUHOM aTTeCTaI|H.

Y4yebOHO-MmeTOANYECKOE U MaTepUanbHO-TEXHUYECKoe
obecneyeHne obpasoBaTenbLHOroO npouecca

1. Y4ueOHHUKH:
— KysnenoBa H.E., I'apa H.H. Xumus: yueOnuk nns 10 xmacca — M.: Benrana-

I'pad, 2018.

— Kysnenosa H.E., I'apa H.H. Xumus: yuebnuk s 11 knacca — M.: Benrana-
I'pad, 2018.

2. Meroanyeckas aureparypa:

— KysuenoBa H.H, JleBkun A.H. Xummus: 3amaunuk ans 10-11 kmaccoB — M.:
Benrana-I'pad, 2018.

- KontponsHo-uzmepurensusle mMarepuansl. Xumus 10-11 kmace. Tpoerybosa
H.IL; 2017.
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- Metonudeckoe mocobue st yuutens: KysnemoBa H.E., [latamor M.A.
OOyueHre XUMUU HAa OCHOBE MEXKIIPEJIMETHON MHTErpauuu: Y4eOHO-METOJMUECKOe ocooue. —
M: «Benrana-I'pad, 2017.

3. TexHuveckue cpeacrsa:

1. Crneunanu3upoBaHHBII HporpamMmHo-anmnapatHelii kommiekc mnegarora (CITAK):
MOOWJIBHBIH KOMIIBIOTEP, TPOEKTOP MYJIbTUMEHIHBIN, JOKYMEHT-KaMepa;

2. Harmsamaeie mocoOusi: cnpaBounble TaOmunbl ([lepuomudeckas cucrema X0;
PacTBOPUMOCTB COJIEM, KHUCIOT U OCHOBAaHUN B BOJIE; JICKTPOXUMHUYECKUN Psi HAIPSLKEHUI
METaJJIOB; OKpacka MHJIMKATOPOB B PA3IMYHbIX Cpelax; MpaBUJia TEXHUKU O€30MacCHOCTU MpU
paboTe B KaOMHETE XMMHH; Ka4eCTBEHHbIE PEAKIIMM Ha KAaTHOHBI M AaHUOHBI; pacliO3HAaBaHUE
OpraHMYECKUX COECTUHEHHI; OCHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUYECKUX BEIIECTB; CPABHEHUE
MOHATHHN «M30MEpP» U «TOMOJIOT»;

3. YueOHO-TpakTHUECKOE W y4eOHO-IabopaTopHOE O00OPYHIOBAaHME: aNTedKa, XajaaThl
(uanuBHyanbHas ¢opma), Bechl, HAOOp NOCYIbl M NPUHAUIEKHOCTEH I Y4EHHYECKOTO
JKCIIEpUMEHTa, Ha0Op OaHOK Il XpaHeHUs TBepHAbIX peakTuBoB (30-50 mur), HaOOp CKISTHOK
(bmaxoHOB) /151 XpaHEHUsI paCTBOPOB PEAKTUBOB, HAOOP MPOOUPOK, HArpeBaTEIbHBIE TPHUOOPHI;

4. Cnenuanu3upoBaHHas yueOHast MeOeb.

4. HNHuTepHeT-pecypcsl

- Pecypcet  Enunoit  komuekiuu  1UGpPOBBIX  00pa3oBaTENbHBIX  PECYPCOB
(http://school-collection.edu.ru/)

— T'otoBuMCst K 9K3aMeHaM (https://ege.yandex.ru/chemistry-gia/,
http://chem.cnamrua.pdy/, https://ege.yandex.ru/chemistry/, http://chem.reshuege.ru/)

MpunoxeHune

IlepeyeHb KOHTPOJBLHBIX Pad0OT

10 kJaacc
Ilpomesicymounan ammecmauus 6 hopme npaKmuueckou paoomol.

11 kjaacc
Ilpomescymounas ammecmayus 6 hopme npaKkmuueckoi padomot.
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