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1. [TogcHUTEILHAA 3aTUCKA

Pabouast mporpamma ydeOHoro Kypca nmo xumuu it 11 kinacca pazpaborana Ha OCHOBE
®I'OC Broporo mokojeHus, aBTopckod I[Iporpammbel kypca xumumu st 10-11 kiaccos
o0mieoOpa3oBaTeNbHBIX yupekaeHui (0a3osbiit ypoBens) O. C. I'abpuensna 2019 .

HopMaTuBHBIE TIOKYMEHTBI:
1. ®denepanbHBIi  TEpedYeHb  yUYEOHHWKOB,  PEKOMEHJOBAaHHBIX  (JOIYIICHHBIX)

MuHucTepcTBOM 00pa3oBaHus M Hayku Poccwiickoit ®enepaniu K HUCIOJIB30BAaHUIO B
00pa3oBaTeILHOM IIpoIiecce B 00Me00pa3oBaTelbHBIX yupekacHusax, Ha 2021/2022 yueOHbIi
rox;

2. Taopuemsa O.C. PabGoume mporpammbl. Xumus jans 10-11  kmaccom
obmreo0pazoBarenbHbIX yupexaeHuid. — M.: [Ipocsemenune, 2019.

JlanHasi mporpaMma KOHKpPETHM3HMpYeT coepKaHHe CTaHaapTa, Aa€T pacipeleieHue
yueOHBIX 4acoB M0 pa3jeiaM Kypca, OCJIeJ0BaTeIbHOCTh U3YUEHUs TEM U Pa3JIeloB ¢ yYETOM
MEXIPEAMETHBIX U TPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro IMpoliecca, BO3PACTHBIX
OCOOEHHOCTEH ydJalmmxcs. YYHUTBIBas, YTO 0Opa3oBaTeNibHbIE PE3YyJIbTaThl HA MPEIMETHOM
YPOBHE TOJIKHBI MOJAJICKATH OLIEHKE B XOJI€ UTOTOBOM aTTECTAllMU BHIMTYCKHHKOB, B JaHHOU
yaeOHOM TmporpamMme TpEAMETHBbIE LETd W IUIJAaHUPYEeMbIe  Pe3ysbTaTbl  O0y4deHUSs
KOHKPETH3UPOBAHbI [0 YPOBHS Yy4YeOHBIX JEHCTBHUIl, KOTOPHIMH OBJaJEBAIOT OOy4YaeMmble B
IIPOLIECCE OCBOEHMSI PEAMETHOTO COAEPKAHUSI.

YMK:

1. O. C. TIabpuensn, C. A. Cnaokoe. Xumus. Meroquueckue pekoMeHaanuu. [IpuMepHbIe
paboune porpammsl. 10-11 kmaccel. . -M. IIpocsemenue, 2020.

2. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaokoe. Xumus. 11 knacc. ba3oBslil ypoBeHb:
yuebHuk. -M. I[Ipocsemenue, 2020.

3. O. C. Iabpuenan. C.A.Cnaoxos. Xumus. IlpumepHbie paboune nporpammsl.10-11. BazoBbrii
ypoBesb. -M. I[Ipocsemenue, 2019.

4, Xumus. 11 kin.: KontponbsHble n npoBepouHbie paboTel kK yueOHUKY O.C. I'abpuensna

«Xumus. 11 xknace. bazossiit yposenby» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Yakosa u ap.

- M.: Ipoda , 2011r. (Ilpunrsto Ha 3aceganuu MO B CBsI3U C OTCYTCTBHEM B M3aTEIILCTBE

«[Ipocsermienne» cOOpHUKA KOHTPOJIBHBIX PadOT ).

Henn nzyuenns xumuu B 11 xnacce:

1. IloHuMmaHHe 3HAYMMOCTHM XUMHUECKMX 3HAHMM /I KaXIOro 4WieHa COLMyMa; yMEHHue
OLICHMBATh pa3iuyHble (AKTbl U SBJIEHUS, CBA3aHHBIE C XMMHMYECKUMHU OOBEKTaMU U
npoleccaMy, Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB U ONPEAEICHHOW CHUCTYMBI 1IEHOCTEH,
(dbopMupoBaTh 1 000CHOBBIBaTh COOCTBEHHOE MHEHHUE;

2. IloHumaHue poaM XMMHUH B COBPEMEHHOM €CTECTBEHHO-HAy4HON KapTHHE MHUpa U
UCIOJIb30BaHWE  XMMHUYECKMX 3HAHUW i1 OOBSACHEHUS  OOBEKTOB U IPOLECCOB
OKPY’KaIOIlleW JNEHCTBUTEIBHOCTH —IIPUPOJHOM, COLUAIbHOM, KYJIbTYpPHOM, TEXHUYECKOU
cpenbl

3. ®opMHpOBaHHE Yy CTapLICKIACCHUKOB TMpPH M3YyYEHUH XHMHUU ONbITa T[O3HAHUS H
CaMOIIO3HaHHUS C MOMOUIbIO KITFOYEBBIX KOMIETEHTHOCTEH (KIIFOUEBBIX HABBIKOB), KOTOPHIE
MMEIOT YHUBEPCAIBHOE 3HAaUEHHE JJIs Pa3InYHbIX BUJOB JAESATEIBHOCTH, —IIOMCKA, aHAJIN3a
u 00paboTku MHPOpPMAIMK, HW3TOTOBIEHHE HH(DOPMAIIMOHHOTO TMPOJIYKTa U  €ro
Npe3eHTAlMH, TPUHATHS pelleHHH, KOMMYHUKATUBHBIX HAaBBIKOB, O€30MACHOTO OOpaIleHus
C BeUleCTBAMM UM MaTepHajlaMd B TIOBCEJHEBHOM JKM3HM U MpodeccrnoHalIbHOMI

NEATEILHOCTH.
3amauu:
1. CdopmupoBaTh 3HaHNE OCHOBHBIX MOHSATHI U 3aKOHOB XUMHUU;

2. BocnutsiBaTh 0011€4€10BEUECKYIO KYIBTYPY;



3. VYuute HaOMI01aTh, IPUMEHSATH MOTYUYCHHBIC 3HAHUS Ha MPAKTHKE.

I{leHHOCTHBIE OPUEHTHPBI COIEPKAHUA YUeOHOr0 npeaMeTa XUMMS:

VY4eOHblii npeaMer «XHUMHS», B COAEPKAHMM KOTOPOTO BENYILMM KOMIIOHEHTOM
SBJISIIOTCSI HAYYHbIE 3HAHUS U HAyYHbIE METOJIbl [T03HAHMUS, I103BOJIIET HE TOJBKO (POPMUPOBATH
y YJaluxcsl LEeJIOCTHYIO KapTUHY MHpPa, HO M MpoOYKAaTh Yy HUX SMOLMOHAIBHO-IICHHOCTHOE
OTHOILIEHHE K M3y4aeMOMY MaTepHualy, CO3/1aBaThb YCJIOBUSA i (HDOPMUPOBAHMS CHUCTEMbI
LIEHHOCTEH, ONPEEIIAIOIEN TOTOBHOCTh: BEIOMPATh ONPEAEICHHYIO HAIIPaBJIEHHOCTD 1€HCTBUI;
JIeCTBOBATh ONpPE/IEICHHBIM 00pa30M; OLIEHUBATh CBOM JICHCTBUA U AEHCTBUSI IPYTUX JIOAEH IO
OIIPEEICHHBIM [IECHHOCTHBIM KPUTEPHUSM.

OCHOBHBIM pE3yJIBTaTOM IO3HABATEIBHOIO OTHOLIEHUS K MUPY B KYJbTYpE SBIICTCS
YCTAaHOBJIEHHE CMbICIAa W 3HAUYEHUS COJEP)KAaHUS OOBEKTOB M SABJIECHUN MpHUpoabl. Takum
o0pa3oM, no3HaBaTeabHas QyHKIMS yueOHOro npeaMeTa « XUMHUsD» 3aKII04aeTcs B CHOCOOHOCTH
€ro Co/Iep’KaHusl KOHLIEHTPUPOBATh B ce0€ KaK 3HAHMSA O BEUIECTBAX U XMMUYECKHX SIBICHUSX,
TaK U NO3HA8amebHble YeHHOCU.

OMHOWEHUS K.

-XUMUYECKUM 3HAHUAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYPBI UEJIOBEKAa Hapsay ¢ JPYTMMH
€CTECTBEHHOHAY4YHBIMU 3HAHUSIMH, EJUHOUN Pa3BUBAIOILECHUCS CUCTEME;

-OKpY’KaIoLEMy MUPY KaK MUPY BEILECTB U MPOUCXOASIINX C HUMU SIBJICHU;

-[I03HABATEJIbHOU JEATEIbHOCTH (KaK TEOPETUYECKOW, TaK M JKCIEPUMEHTAJIbHOM) Kak
VCTOYHUKY 3HAHU;

NOHUMAHUS.

-00BEKTUBHOCTH U JOCTOBEPHOCTH 3HAHHH O BELIECTBAX U MPOUCXOAIINX C HUMU SIBICHUSX;
-CJIO)KHOCTM M OECKOHEYHOCTH IIpolecca IO3HaHUs (Ha IpUMepe HCTOPUM XHMHUYECKUX
OTKPBITHH);

-ICCTBUS 3aKOHOB TPUPOABI W HEOOXOAMMOCTH HMX y4YeTa BO BceX cdepax IesTelbHOCTH
4eJI0BEKa;

-3HAQUEHUs XMMMYECKUX 3HAHMW I peleHHs [IoOaNbHBIX MpoOJeM 4YelloBeYeCcTBa
(9HEpreTH4YecKom, ChIPbEBOM, MPOJOBOJILCTBEHHOM, 3/0pOBbSI M JOJTOJETHS YEIOBEKa,
TEXHOJOTUYECKUX aBapHii, IIT00ATLHON SKOJIOTHH U JIP.);

-B&KHOCTH HAyYHBIX METOJIOB MO3HAHUS (HAOIIOACHUS, MOJACTUPOBaHMS, IKCIIEPUMEHTA U JIp.)
MHpa BEUIECTB U PEAKIIUN.

Pacmmpenue cdep uenoBeueckoil AesTEILHOCTH B COBPEMEHHOM COLIMYME HEM30EKHO
BJeYeT 3a co00il HEOOXOAMMOCTh (POPMUPOBAHUS Y YHallUXCsSl KyJAbTYphl TpyJda M OblTa mpu
U3y4eHUH JII00Oro  yuyeOHOro mpeaMmera, KOTOpOe  HEBO3MOXKHO  0e3  BKIIIOYEHHUs
COOTBETCTBYIOIUX YeHHocmell mpyoa u b6bima B COEpKaHUe y4eOHOro MpeaMeTa « XUMHUs»:
OMHOWEHUS K.

-TPYyJI0BOM J€STEIbHOCTH KaK €CTECTBEHHON (PM3NYECKON U MHTEIIEKTyalbHOW NOTPEOHOCTH;
-Tpyly KaK TBOPYECKOU NEATEIBHOCTH, TO3BOJISIFOIIEN TPUMEHSTh 3HAHUS HA IIPAKTHKE;
HOHUMAHUSL HE0OX0OUMOCIU:

-y4eTa OTKPBITBIX U U3yYEHHBIX 3aKOHOMEPHOCTEMN, CBECHUM O BEILIECTBAX M UX MPEBPALLECHUAX
B TPYJIOBOH JIE€SITEIIBHOCTH;

-IOJIHOW ~ peanu3alMi  (U3WYECKMX M YMCTBEHHBIX BO3MOXHOCTEH, 3HAHMH, YMEHHIA,
CIIOCOOHOCTEH MpU BBIMOIHEHUH KOHKPETHOTO BUJa TPYIOBOU J€SITENbHOCTH;

-COXpaHEHUs U TOJIepKaHusl COOCTBEHHOTO 3/10pPOBbS U 37I0POBbSI OKPYXKAIOIIKUX, B TOM YHUCIIE
MIATaHUS C YYETOM COCTaBA U YHEPTreTUYECKON IEHHOCTH MUILIH;

-coOIOIeHUsT MpaBWil OE30MaCHOTO HCIOJb30BaHUS BEIIECTB (JIEKAPCTBEHHBIX IpenapaTos,
CpeICTB OBITOBOW XMMUH, MECTULIUIOB, TOPIOYE-CMA30YHBIX MAaTEPUAJIOB U JIp.) B IOBCEAHEBHOMN
YKU3HU;

-OCO3HAHMS JIOCTHKEHHUSI JIMYHOTO Yycrexa B TPYAOBOH NEATEIbHOCTH 3a CUET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHH C COLMAIIBHBIMHU CTAaHAAPTAMH U MOCIEIYIOIIHUM COLUATbHBIM
0100peHHEeM JOCTIDKEHHH HayKM XHMHUM W XHUMHUYECKOTO IIPOU3BOJACTBA JJS PAa3BUTHUS
COBPEMEHHOT'0 00IIIeCTBa.



OnpIT 3MOLMOHATBHO-IIEHHOCTHBIX OTHOLIEHWH, KOTOPBIA ydalluecs MOJIy4aroT IpU
U3YYEHHH Kypca XUMHUU B OCHOBHOM IIKOJIE, CIIOCOOCTBYET BBICTPAMBAHHIO MMH CBOEH
JKU3HEHHOU ITO3ULINH.

Copep:xanue yueOHOTO MpeAMeTa BKIIOYAET COBOKYITHOCTh HPABCTNBEHHbIX YEHHOCE.
OMHOWEHUS K.

-cebe  (oco3HaHHe COOCTBEHHOTO  JIOCTOMHCTBA, YYBCTBO  OOIIECTBEHHOIO  JOJra,
JUCLUILUIMHUPOBAHHOCTD, YECTHOCTD U NPABIUBOCTb, IPOCTOTA U CKPOMHOCTb, HETEPIUMOCTD K
HECIPaBEeIMBOCTH, MPU3HAHUE HEOOXOJUMOCTH CAaMOCOBEPILICHCTBOBAHHS);

-IpYIrUM  JIIOAsSM  (TyMaHM3M, B3aMMHOE YB&)KEHHE MEXAY JIIOJbMH, TOBapHIECKas
B3aMMOIIOMOIIb U TPeOOBATENBbHOCTh, KOJUIEKTHBU3M, 3a00Ta O JPYTUX JIOASX, AKTHUBHOE
pearupoBaHue Ha COOBITHA (enepaIbHOro, pPEerHoHAIBFHOT0, MYHHUIMNAIBLHOTO YPOBHEH,
BBITNIOJIHEHHE OOIIECTBEHHBIX MOPYUCHHUIA);

-CBOeMY TpyAy (I0OpPOCOBECTHOE, OTBETCTBEHHOE HCIOJIHEHHE CBOHMX TPYAOBBIX U Y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKUX Hayaj B TPYJOBOW AESITEIBLHOCTU, MPU3HAHUE BAXKHOCTU
CBOETO TPYJla ¥ pe3ylbTaTOB TPYAA APYIUX JIIOAEH);

-npupoge (OepexHOe OTHOIIEHHE K ee OorarctBy, HETEePHNUMOCTh K HapyIICHUSIM
HKOJIOTMYECKUX HOPM M TpeOOBaHUMU, HKOJIOTMYECKHM TI'PAMOTHOE OTHOIIEHHUE K COXPaHEHHIO
ruapocdepsl, atMochepsl, TOUBbI, OMOchephl, YETOBEUECKOTO OpPraHu3Ma; OICHKAa eHCTBUS
BOIPEKU 3aKOHAM IPUPO/bI, IPUBOASIIAS K BOSHUKHOBEHUIO [NI00AJBHBIX MPO0JIEM);
HOHUMAHUS He0OX0OUMOCIU:

-YBaXHUTEJIBHOTO OTHOIIEHUS K JOCTHIKEHMSIM OTEUECTBEHHOM HayKH, MCCIIEI0BaTEIbCKON
JESTEIIbBHOCTH POCCUMCKHUX YYEHBIX XUMUKOB (aTPUOTHUYECKHE UYBCTBA).

OOpa3oBaHue TMpencTaBleHHUH, (OPMHPOBAHWE MOHATHH B OOYYCHHH XUMHH
MPOUCXOAUT B MPOLECCE KOMMYHHUKAIIMU C HUCIIOIb30BAHUEM HE TOJIBKO €CTECTBEHHOI'O SI3bIKa,
HO U XMMHYECKUX 3HAKOB, (OpMYyJ, YPaBHEHHI XUMHUECKHUX pEaKLMi, 0003HAYalolIUX 3TU
BEIIECTBA U SIBJICHUSA, T. €. XHUMHUYECKOTO si3blka. TakuM o0pa3oM, Y4eOHBIH mpeaMer
KXuUMUA>> UMEET OosbIne BO3MOJXHOCTH A hopmMupoBaHHs y y4YaIluxcst
KOMMYHUKAMUBHBIX YEHHOCmEN
He2amueH020 OMHOULEHU K.

-HapyIIEHUIO HOPM sI3bIKa (€CTECTBEHHOTO M XUMHUECKOT0) B Pa3HbIX MCTOUYHHKAX MHPOPMALIUU
(;mureparypa, CMU, UnTepHer);

-3aCOPEHMIO PEUH;

NOHUMAHUSL HE0OX0OUMOCIU:

-IIPUHATHUS PA3JIMYHBIX CPENCTB U IPUEMOB KOMMYHHUKAIINH;

-M0JTy4eHUs UH(POpMALIMY U3 Pa3IMYHbIX UCTOYHUKOB;

apryMEHTHPOBAHHOW, KPUTMUYECKOW OIIEHKM HHGOpMAIMM, TMOJy4YeHHOH U3 pa3iIM4yHbIX
HCTOYHUKOB;

-COOOIIEHHs] TOUHOW U JIOCTOBEPHON MH(OPMALUH;

-SICHOCTH, JOCTYITHOCTH, JIOTUYHOCTH B 3aBHCHUMOCTH OT II€JIM, IOJIHOTHI WU KpPaTKOCTH
U3JI0KEeHUs] HHPOpMaLIUY;

-CTpEMIIEHUS TOHITH CMBICI OOpAaIlleHHOM K YeloBeKy peuu (YCTHOW U MUCbMEHHOM);

-BEJICHHS JMaiora JUIsl BBISBICHUS Pa3HBIX TOYEK 3pEHHs Ha paccMaTpHBaeMyro MH(opMaIuio,
BBIPQXEHHSI JIMYHBIX OLEHOK W CYXJIEHUMN, MPUHATHS BbIBOJA, KOTOPBIM (opMupyercs B
IpoLecce KOMMYHHUKALUU;

-TIpEAbSBIICHUS CBUIETEIBCTB CBOEH KOMIIETEHTHOCTH U KBAIM(UKAIMK TIO pacCMaTpUBAEMOMY
BOIIPOCY;

-YBaXCHHS, NPHUHITHUS, TOJACPKKU CYIIECTBYIOUIMX TpPagulMi U OOIIMX HOPM s3bIKa
(ecTecTBEHHOTO U XUMHYECKOTO0);

-CTpEMJIEHUSI TOBOPUThb, MCHOJB3Ysl H3ydaeMble XHMHUYECKHE TEPMHUHBI U  TOHATHS,
HOMEHKJIATypy  HEOPraHMYeCKHMX W  OpraHMYeCKMX  BELIECTB, CHUMBOJBI,  (HOPMYIIBL,
MOJIEKYJISIPHBIE U MOHHbBIE YPABHEHMSI peaKLUi.



Jns dbopMupoBaHHsS ITyXOBHOM IHYHOCTH TMPEXKIE BCEr0 HEOOXOAWMO pa3BHUBAThH
ACTETHYECKOE OTHOIICHUE YeJIOBEKA K JCHCTBHTEIHLHOCTH, TBOPYECTBO M COTBOPYECTBO IPHU
BOCTIPUSATHN ICTCTHUECKUX SBICHHUH, KOTOPHIMH B Kypce XHMHUU MOTYT CIYXHUTh: MPHPOJA
(MHHEpaJIbl); WU3JICNHsI, U3rOTABIMBACMbIC YCIIOBEKOM M3 PA3JIMYHBIX BEIIECTB M MATCPHUAJIOB
(foBeNMpHBIC YKpAIICHUS, MAMATHUKH apXUTEKTYphl W T. [.). XHUMHS TO3BOJSET TAKKE
(dbopMUPOBATH MOTPEOHOCTH YEJIOBEKA B KPACOTE M JCATSILHOCTH 10 3aKOHAM KPacoTEHI, T. €.
acmemudecKkue YeHHoCmu.

HO3UMUBHOE 4YECMBEHHO-YECHHOCIHOe OMHOUEHUE K.

-OKpYyKarolemMy MEpY (KpacoTa, COBEPIICHCTBO U TAPMOHHS OKPYKAIOIIEH MPUPOABI U KOCMOCa
B 1IEJIOM);

-IIPUPOTHOMY MHPY BEIIECTB U UX MPEBPAIICHUI HE TOIHKO C TOUYKHU 3PCHHS TOTPEOUTEIS, a KaK
K HCTOYHHKY MPEKPACHOr0, FapMOHUYHOIO, KPACHBOIO, MOJIYUHSIONICTOCS 3aKOHOMEPHOCTSIM,
MPOMOPIHMOHATILHOTO (HA TIPUMEPE B3aUMOCBSI3U CTPOCHHS H CBOHCTB aTOMOB H BEIIIECTB);
BBITIOJTHCHUIO YY€OHBIX 3a7ad KakK K IMPOIECCY, JOCTABISIOINIEMY 3CTETHYECKOE YIOBOJIBCTBUE
(kpacuBOe, M3SIIHOE PEUICHHE WU JI0Ka3aTelIbCTBO, MPOCTOTA, B OCHOBE KOTOPOH JICKHUT
rapMOHHS);

NOHUMAHUE HeoDX0OUMOCUL.

-M300paKCHUsI HCTUHBI, HAYYHBIX 3HAHWI B YyBCTBEHHOU (opMe (HarpuMep, B MPOU3BEICHUIX
HCKYCCTBA, ITOCBSIIICHHBIX HAYYHBIM OTKPBITHSAM, YICHBIM, BEIIECTBAM U UX MPEBPALICHUSIM);
-IIPUHATHS TPArMYECKOI0 KakK JpaMaTHYecKoi (POpPMbI BhIpaKCHHS KOH(MDINKTA HEIPUMHUPHMBIX
MIPOTUBOIIOJIOKHOCTEH, WX CTOJKHOBEHHS (HAa TpPHUMEPE BBIJAIONIMXCS HAYYHBIX OTKPBITHH,
KOH(JIMKTA YyBCTBA U JI0JITA, OOIECTBA U JINYHOCTH, PEATBHOCTH U HJIeala).

Takum oOpa3oMm, cojaepKaHUE Kypca XUMHH OCHOBHOH IIKOJBI  ITO3BOJISIET
cOpMHPOBATh y YYaIMXCS HE TOJILKO TMO3HABATEIbHBIC IICHHOCTH, HO U JIPYIHE KOMIIOHEHTHI
CUCTEMBI IICHHOCTEH: Tpyia U ObITa, KOMMYHHKATHBHBIC, HPDABCTBEHHBIC, ICTCTHUECKHE.

DopMUPOBAHUIO HEOOXOIMMBIX KJTFOYEBBIX KOMIICTECHIIMI CIOCOOCTBYET

UCTIOJIb30BAaHUE COBPEMEHHBIX O0pa30BaTENbHBIX TEXHOJOTHMHA WM  DJIEMEHTOB 3THX
TEXHOJIOT U

-T€XHOJIOTUHU MPOOIEeMHOro 00yUeHMs;

- TEXHOJIOTUS 00Y4eHUs Ha IPUMepe KOHKPETHBIX CUTYAIHiA;

- TEXHOJIOTUS pa3BUBAIOLIETO 00yUYeHMS;

- TEXHOJIOTHUSI TIPOEKTHOM M MCCIIEIOBATEIBCKON JAEATEIBHOCTH YIaIuXCs;

- TEXHOJIOTHUS TPYIIIOBOTO O0Yy4EHUS;

- TEXHOJIOTHUSI HTPOBOTO O0yUYCHHS

- TpaJAWIHUOHHBIE 00pa30BaTEeNbHBIC TEXHOJIOTHU M IPYTUe, KOTOPHIE MeAaror CYuTaeT
1esiecoo0pa3HbIM IPUMEHSTh B CBOEH paboTe.

Metoabl 00y4eHus:

-penpOyKTHBHBIN (BOCIIPOM3BEICHHE W TOBTOPEHHE CMOCo0a JEATEIBbHOCTH 10
3a/laHUsM yUUTEls),
- OOBSICHUTEIbHO-WUTIOCTPATUBHBIA ~ MeTOo7l (0OBsicHeHue, Oecema, y4eOHUK,
JIOTIOTHATEILHBIC TTIOCOOWS | T.]1.)
®opmbl 00yUCHHUS.

OcHoBHOH (opmoit oprauzanuu y4eOHOTO MpoIecca SBISAETCS KIACCHO-YPOUHAsS
cuctema. B kauecTBe MOMOTHHUTENBHBIX (OPM OpraHU3aluu O00Pa30BATENBLHOTO Ipollecca
UCIIONIB3YETCSl  CUCTEMA  KOHCYJIbTAllMOHHOW  MOJAEPKKH, HWHAMBUAYAJIbHBIX  3aHATHUH,
camocTosiTeNlbHas padoTa ydalmmxcs € HUCHOJIb30BAaHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TexHosoruil. OpraHu3aius CONpOBOXKICHUS YUallluXCs HAallpaBlieHa Ha:

- CO3JJaHNe ONTUMAIIbHBIX YCIOBUHN 00yUYeHUS;

-MCKJIIOUEHHUE TICUXOTPaBMUPYIOIIUX (PaKTOPOB;



- COXpaHEHHE MCUXOCOMATHYECKOTO COCTOSIHUS 370POBbS YIAIIHXCS;
- pa3BHUTHE MOJIOKUTEITHPHON MOTHUBAIIMU K OCBOCHHUIO MTPOTPAMMBEI;
- pa3BUTHE UHAUBUIAYATLHOCTH U OJIAPEHHOCTH KaXKJIOTO peOCHKA.
CpencrBa o0yueHus] XUMHU:
-y4eOHO-MaTepHalibHble (KOJUICKIIMM, PEaKTUBBI, XUMHYECKHE NPHUOOpHI, TIOCYya,
TaOJIHIIBI),
-IMIAKTUKO-METOINYEeCKAE  (MCIOJB30BAHUE XHUMHYECKOTO  sI3bIKA, XUMHUYCCKHI
IKCIEPUMEHT, PEIICHUE XUMHUECKUX 3a]1aq).
-IICUXOJIOTO-TIeJIarorHIecKue (M03HaBaTEIbHbIC 3aJaHHS).
ABTOpCKasi mporpaMma paccuyrTaHa Ha 35 y4yeOHBIX 4acoB, U3 pacuera 1 yueOHBIN Yac B
Hezento, peanu3zoBaHa B ydeOHuke: ['aOpuensH O.C. Xumms. 11 kmacc. ba3oBwiii ypoBeHB:

yueOHuk. -M. [IpocBemenue, 2020.
Peanusyemas pabouass mnporpaMma He TNpeaycMaTpUBaeT W3MEHEHUN aBTOPCKOU

[MporpaMmsbl Kak B TeOpeTHqCCKOﬁ, TaK U B HpaKTquCKOﬁ qacCTiax.
B pa6oqel71 nporpamMme UCIHOJIb3YCTCsA CUCTEMA YCIIOBHBIX obo3Hauenuii: T-TeMaTHyecKkoe
3aHATHC, P'pe(I)HeKCI/IBHOC 3aHATUC, K- KOM6I/IHI/IpOBaHHOC 3aHATHUC.

2. [Inanupyembie 0OpazoBaTeNbHbIE PE3yIbTaThl 00yUEHUS

JlesiTenbHOCTh YUUTENS B 00y4YeHUU XUMHUU B CpeHEH IIKOoJIe JOHKHA ObITh HalpaBjeHa Ha

JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOIUX JIUUHOCHIHBIX PE3YTbmamog’.

1. 4yBCcTBO TrOpAOCTH 32 POCCUHCKYID XHMHUYECKYI0 HAyKy U OCO3HaHHE POCCUICKOM
IpaXXJJaHCKOW UAEHTUYHOCTH - 8 YeHHOCMHO-0PUEeHMAYUOHHOU cepe;

2. 0CO3HaHHME HEOOXOJMMOCTH CBOEH IMO3HABATEIHHOH EATEIHOCTH M YMEHUE YIPABIATH €10,
TFOTOBHOCTb M CIIOCOOHOCTh K caMOOOPa30BaHUIO, HA MIPOTSHKEHUHU BCEH KU3HU; TOHUMaHHUE
BaXHOCTH HEMNPEPBIBHOIO oO0Opa3oBaHMs Kak (DakTopa ycHemHoW NnpodeccrnoHalbHON U
OOIIECTBEHHON JIeATENIbHOCTH; 8 HNO3HABAMENbHOU (KOZHUMUBHOU, UHMENNEeKMYalbHOl)
cghepe;

3. TOTOBHOCTb K OCO3HaHHOMY BBIOODY JajibHeIel 00pa30BaTeIbHOM TPAEKTOPUN MU ChEPBI
poeCCHOHAIBHON JEATEIHHOCTH IEATEILHOCTH- 8 MpY008oll cepe |

4. HenpusATHE BPEIHBIX NPUBBIUEK (KYpeHHUs, YNOTpeOJEHHsI aJKOrojis M HapKOTHKOB) Ha
OCHOBE 3HAHMM O TOKCHMYECKOM M HapKOTHMUECKOM BO3JEWCTBUU BEILECTB - 6 cgepe
300posbechepedicerus u 6e30nacHo20 0opa3a HCUsHU;

Memanpeomemnuvimu pe3yiomamamu OCBOSHUS BBITYCKHUKAMHU CpeIHEH HIKOJIbI Kypca

XUMUH SIBIISIFOTCSL:

1. ucnonvsoéanue yMeHUH W HaBBIKOB PA3IMYHBIX BHJIOB IO3HABATEJIbHON N€ATEIbHOCTH,
npumeHenue OCHOBHBIX METO/JOB TMO3HaHHUA (CHUCTEeMHOMH(OPMALMOHHBIM  aHau3,
Ha0JII0/IeHUe, U3MEPEHNE, TIPOBEACHUEIKCIIEPUMEHTA, MOICIMPOBAaHUE, UCCIEA0BATEIbCKAS
JeSITeIbHOCTD) JJISl U3YyUEeHHUS PA3IMYHbBIX CTOPOH OKpPY’KaloIIel JeHCTBUTEIbHOCTH;

2. enadenue OCHOBHBIMH MHTEJUICKTYAIBHBIMU OTiepanusiMu ((hOopMyITHpPOBKA TUTIOTE3, aHATIH3
U CHHTE3, CpaBHEHHE U CHCTeMaTHh3alus, O0OOIIEHHE W KOHKPETHU3allus, BBIIBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBS3€H U MOUCK aHAJIOIOB);

3. nosHanue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIEro Yepe3 0COOCHHOE K eAMHIHYHOMY;
4, YMeHue BbIIBUTaTb UJICHU U OIIPEACIIATE CPCIACTBA, HeO6XO}II/IMLIe AJId UX pCain3alnu,
5. ymenue onpeneNaTh EIH U 3aJlaud JIEATSIIbHOCTH, BEIOUPATh CPEIICTBA PEeaTM3alMU 1IeTH U

NPUMEHSTH UX Ha MPAKTHKE,

6. ucnonvzoeanue pPazTUYHBIX HMCTOYHUKOB JJISi TOJYYEHHS XUMHMUYECKOW WH(pOpMaIuy,
MOHMMAaHHE 3aBUCUMOCTU COJEp)KaHUA U (OpPMBI MpeAcTaBieHuss WH(OpMalUu OT Lenen
KOMMYHHKAIIMH U aJipecaTa;

7. ymeHnue TIPOAYKTUBHO OOIIATbCAd U B3aUMOJAEHWCTBOBATH B IIPOIECCE COBMECTHOM



NeSITeIbHOCTH, YYUTHIBaTh MO3UIMMU JPYTUX YYACTHUKOB JIEATEIBHOCTH, 3(PPEKTHBHO
paspemiaTh KOH()IUKTHI;

8. 2omoenocmb 1 cIOCOOHOCTB K CAMOCTOSITENIbHOW HHPOPMALIMOHHO-

[IO3HABATEIBHOM JEATENBbHOCTH, BKIIOYAash YMEHUE OpPUEHTHPOBATHCS B  Pa3IMUYHBIX
UCTOYHUKAX UH(OpMAIHH, KPUTHYECKH OI[CHUBATH U
UHTEPIPETUPOBATH UHPOPMALUIO, IT0JIy4aEMYIO U3 Pa3JIMUHbIX HCTOUYHUKOB;

9. ymeHue WCIONB30BaTh CpeACTBA WH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH
(masiee — UIKT) B perieHuM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OpraHU3allMOHHBIX 3aj1ay C
coOII0ACHHEM TpeboBaHU 3PrOHOMUKH, TEXHUKHOE30I1aCHOCTH, TUTHCHEL,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(DOPMALIMOHHON 6€30I1aCHOCTH;

10. raoenue sI3bIKOBBIMU CPEICTBAMH, B TOM YHCIIE U SA3BIKOM XUMHH — YMEHHE SICHO, JIOTUYHO
U TOYHO M3JIaraTh CBOK TOUYKY 3PEHHUS, UCIOJIb30BATH AJCKBATHbBIC S3BIKOBBIE CPEJCTBA, B
TOM YHCJI€ U CHMBOJIbHBIE (XUMUYECKHE 3HAKHU, POPMYIIBI U YPABHEHUS).

Ilpeomemuvimu pesynomamamu W3y4eHUs XUMUU Ha 0a30BOM YpOBHE Ha CTYIEHH

CpeIHEro o0Iero 00pa3oBaHus SIBISIOTCS:

. B mo3HaBaTeNnbHOU chepe

1. 3wanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)XKHEWIIUX TEOpUH Kypca

OpraHUYECKOH U O0IIeH XUMUH,

2. ymeHue HaOIIOIATh, ONMHCHIBATH, (PUKCUPOBATH PE3yJbTAThl M JIENIaTh BBIBOJBI HA OCHOBE
JIEMOHCTPAllMOHHBIE M CaMOCTOSITEIbHO MPOBEAEHHBIX HKCIIEPUMEHTOB, WCHOIb3Yysd JUIs
ATOTO POAHOM (PYCCKUM MIIM MHOW) SI3BIK U SI3BIK XUMUU;

3. ymenue K1accUUIMPOBATE XUMHUECKUE HJIEMEHTBI, IPOCThIE BELIECTBA, HEOPIraHUYECKUE U
OpraHUYeCKUEe COSTUHEHUS, XUMUYECKHIE MTPOIIECCHI;

4. ymeHnue xapakTepuszoBaTh OOIIME CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE M3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB M U3 BAKHEUIIHNX MPEICTAaBUTENICH;

5. Vmenue onucviéamv KOHKpPETHble XMMHUYECKHE pEAKLMU, YCIOBHS MX IPOBEICHHUS U
YIIpaBJICHUS] XUMUYECKUMHU TIPOLIECCAMU;

6. VYmenue camocmosmenvno TIPOBOANTH XMMHYECKUH OKCIEPUMEHT U  HAOMIOAATh
JIEMOHCTPAIIMOHHBIN JKCIIEPUMEHT, (HOPMUPOBATH pPE3yIbTaThl M JIEJNaTh BBIBOABI W
3aKJIFOYEHUS IO Pe3yNbTaTaM;

7. ymeHue TPOTHO3MPOBATH CBOWCTBA HEM3YYEHHBIX BEIICCTB 0 AHAJIOTHU CO CBOMCTBaMU
U3YyYEHHBIX HA OCHOBE 3HAHMS XUMUYECKHX 3aKOHOMEPHOCTEH;

8. ymeHue onpedenrsms WCTOYHMKM XHMHYECKOH WHPOpPMANWHU, MOIy4aTh €€, MPOBOAUTH
aHaJ3, U3rOTABIUBATh HH(POPMALIMOHHBIN MPOAYKT U MPEICTABIATH €T0;

9. ymenue nonvzoeamuvcs 00s3aTENBHBIMU CIIPAaBOYHBIMU MaTepUaIaMu (TIEPHOAMYECKON

cucreMoil  xumuyeckux osnemeHtoB JI. WM. MennaeneeBa, Talnuuel pacTBOPHUMOCTH,

AIIEKTPOXUMUYECKUM PSIOM HaNpsHKEHUH METAJIOB, psomM

SIEKTPOOTPHLATENFHOCTH)  JUIS XAPaKTEPUCTUKH CTPOCHHUS, COCTaBa W CBOWCTB aTOMOB

XUMHYECKHX 3JIeMeHTOB [—IV meprnonoB 1 00pa3oBaHHBIX MU MPOCTHIX U CIOKHBIX BEIICCTB;

10. ymenue ycmanoenueams 3aBUCUMOCTH CBOMCTB W NMPUMEHEHMS BAXKHEHIINX OpraHUYECKHX

COCIMHEHUH OT UX XMMHUYECKOTO CTPOCHHS, B TOM YHCJIE U OOYCIIOBIEHHBIX XapaKTEPOM ITOTO

CTpOeHUs (TIpeiebHBIM WIHM HeMpeAeIbHbIM) U HaJTMUueM (DyHKIIMOHAIBHBIX TPYII;

11. ymenue moodenuposams MOIEKYIbl HEOPTAHHUECKUX U OPTaHHUECKUX BEIICCTB;

12. nonmumanue XuMH4YECKOH KapTHHBI MHpa KaK HEOThEMJIEMOM YacTH IIEJIOCTHOW Hay4HOM

KapTUHBI MUDA;

Il. B IIEHHOCTHO-OPUEHTAIMOHHOU cdepe : GopMHupoBaHHE COOCTBEHHOH NO3MLMHU IPH
OIIEHKE TIOCJEJCTBHIA Ul OKpPY)KAIOMIeH Cpedbl JEATEIFHOCTH YeIOBEKa, CBSI3aHHOM C
MPOM3BOJICTBOM U IepepabOTKON XUMHUUECKUX MPOAYKTOB;

1. B TPYAOBOH cepe: MpoBeJeHHE XUMUYECKOI0 HKCIIEPUMEHTA; pa3BUTHE
HaBBIKOB yueOHOi1, MPOEKTHO-HCCIIEI0BATENbCKOM Y TBOPYECKOU
NeSITeTLHOCTH TIPH BHITOJIHEHUH WHIWBHIYAIBHOTO MTPOEKTA 110 XUMHUH;

IV. B chepe 310poBoro obpasa >KuU3HU: COONIO/IEHHE MpaBWil 0€30MacHOro OOpalleHus ¢



BEILECTBAMM, MaTEpUalaMH; OKa3aHUE IIEpBOM IOMOIIMU IIPU OTPABIECHUAX, 0XKOrax M
TpaBMax, MOJYYCHHBIX B PE3yJbTaTe HAPYIICHUS MPABHJI TEXHUKH OC30MaCHOCTH MpPHU
paboTe ¢ BemecTBaMu 1 1a00PATOPHBIM 000PYIOBAHUEM.



3. Kputepun v HOpMbI OLIEHKH 3HAHUHN 00YyJaromnxcs

P€3yJIBTaTLI 06yqu1/151 MMPOBEPAKOTCA B MNPOLCCCC YCTHBIX W IMHUCbBMCHHBIX OTBCTOB
ydalquxcs, a TaKXKe IIPU BBIIIOJHCHHHU UMW XUMHUYCCKOI'0 SKCIICPpHUMEHTA.

OLIEHKA TEOPETUUYECKUX 3HAHUHN YUAIIUXCS

OtmeTka «5»: OTBET MOJIHBIM U MPaBUJIbHBIA HA OCHOBAHUU U3YUYEHHBIX TEOPUH; MaTepUa
W3JI0KEH B OMNPEACIICHHOW JIOTMYECKOM MOCJIEeA0BAaTEIbHOCTH, JIUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSTCIbHEBIN.

Ot1MeTKa «4»: OTBET MOJIHBIM U MPAaBWIbHBIN Ha OCHOBAaHWM M3YUYEHHBIX TEOPHUI; MaTepuail
U3JI0KEH B OMNPENIETICHHON JIOTMYECKOM MOCIEI0BAaTEIbHOCTU, PU ATOM JOIYIIEHBI ABE-TPU
HECYIIIECTBEHHBIC ONTMOKHU, UCITPABICHHBIC 110 TPECOOBAHUIO YUUTEIS.

OtmeTtka «3»: OTBET MOJHBIN, HO TIPU 3TOM JIOMYIIEHA CYIIECTBEHHAs! ONTHOKA MU OTBET
HETIOJIHBIN, HECBSA3HBIM.

OtmeTKa «2»: TIpu 0TBETEe OOHAPYKEHO HEMOHMMAHHUE YJAIIUMCSI OCHOBHOTO COZICPKAHUS
yueOHOro Marepuaia WId JOMYIIeHbl CYIIECTBEHHbIE OIIUOKU, KOTOPBIC YUAIUHCS HE MOXKET
WCIIPABUTD MPU HABOSIINX BOIIPOCAX YUUTETIS.

OLIEHKA SKCITEPUMEHTAJIbHBIX YMEHUI

OTMeTKka cTaBUTCS Ha OCHOBAaHUM HAONIONEHUS 32 yYalIMMCS U MUCBMEHHOTO OTYeTa 3a
paborty.

OTtmerka «5»: paboTa BBIIOJHEHA TOJHOCTBIO M TPABHIIBHO, CACNAHBl NPaBUJIbHBIC
HaAOJIO/IEHUSI U BBIBOJIBI;, SKCIIEPUMEHT MPOBEICH MO IUIaHY C YYETOM TEXHUKHU OE€30MacCHOCTH U
npaBWiI pabOTHI C BEMIECTBAMH W OOOPYHOBAaHHEM; IPOSBICHBI OPraHW3alMOHHO-TPYIOBBIC
yMeHus (MOJACP>)KUBAIOTCA YUCTOTa paboyero Mecra M HOPSJIOK Ha CTOJIE, IKOHOMHO
UCIIOJIb3YIOTCSl PEaKTHUBBI).

Otmetka «4»: paboTa BBINOJIHEHA MPABUIIBHO, CIENAaHbI MPaBUIbHBIC HAOMIOACHUS U
BBIBOJIBI, HO TIPH 3TOM SKCIIEPUMEHT MPOBECH HE TOJHOCTHIO WM JOMYIICHBI HECYIIECTBEHHBIC
onOKH B paboTe ¢ BeliecTBaMu U 000py/1I0BaHHUEM.

Otmetka «3»: paboTa BBIIIOJIHEHA PABUJILHO HE MEHEE YeM HAlOJOBUHY WM JOIYIIEHa
CyIlIECTBEHHasl OMMOKAa B XOJA€ JKCIEPUMEHTa, B OOBSCHEHUH, B OPOpPMIIEHHU pabOTHI, B
COOJTIOICHUH TIPABWJI TEXHUKU O€30IMaCHOCTH TpH paboTe ¢ BEIMIeCTBAMHU U OOOpPYHAOBAHHEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTETIS.

OtMmeTKka «2»: momyileHsl 1Be (1 0oJiee) CyIIeCTBEHHbIE OMMOKU B X0J1e SKCIIEPUMEHTA, B
00BsicHEeHUH, B OGOpPMICHHH pPabOThl, B COOMIOJCHUHM MPaBUJI TEXHHKU OE30MACHOCTH MpU
paboTte ¢ BemecTBaMd U 00OPYZIOBAaHHEM, KOTOPBIE yUAIIUHCS HE MOXET HCIPABHTH JaKe TI0
TpeOOBAHUIO YUUTEIS.

OLIEHKA YMEHUI PEIIATH SKCITEPUMEHTAJILHBIE 3AJIAUN

OTMmeTka «S5»: IUTaH PELIeHHs COCTaBJIEH MPAaBUJIBHO; MPAaBUIBHO OCYIIECTBJIEH IMOI00D
XUMHYECKHX PEaKTHBOB U 000pYI0BaHUs; JaHO MOJIHOE OOBSICHEHNE U CHIETaHbl BBIBOIBI.

OTMmeTKa «4»: TUTaH PELIeHHUs COCTaBJIEH MPAaBUJIBHO; MPAaBUIBHO OCYILIECTBJIECH IMOJI00D
XUMHYECKMX pPEaKTMBOB U 0OOOpylOBaHUS, MpU ITOM JONMyIIEHO He Oojee JBYX
HECYIIECTBEHHBIX OIIMOOK B 0OBSICHEHUN U BBIBOJIAX.

OtmeTka «3»: MaH PELIeHUs] COCTaBJeH MPaBUIIBHO; MPABUIBHO OCYIIECTBIIEH MOJI00p
XUMHUYECKHX PEaKTHBOB U 00OPYIOBaHUs, HO JOMYIIEHA CYIIECTBEHHAs OIINOKA B 0ObSICHEHUH
U BBIBOJIAX.



OtmeTka «2»: nomyieHbl aBe (1 Ooyiee) CYIIECTBEHHBIE OLIMOKU B IIAHE PEUICHUS, B
moa00pe XUMUUECKUX PEAaKTUBOB M 000pYIOBaHUS, B OOBSICHCHUH U BHIBOJIAX.

OLIEHKA YMEHUI PEILIATh PACUETHBIE 3AJAUN

Otmerka «5»: B JIOTHUECKOM DACCYXJICHUU W PEIICHUU HET OMMOOK, 3a/a4ya pelicHa
parroHaIbHBIM CIIOCOOOM.

OTMeTKka «4»: B JIOTHYECKOM PACCYKIACHUU U PEUICHUU HET CYNIECTBEHHBIX OMIMOOK, HO
3ajjaya pelieHa HepalMoHaIbHBIM CIIOCOOOM HIIM JIOMYINEHO He 0ojiee JBYX HECYIICCTBEHHBIX
OIMOOK.

Otmerka «3»: B JIOTHYECKOM PACCYKICHUU HET CYIIECTBCHHBIX OIIMOOK, HO JOMYIICHA
CyIIECTBEHHAsI OIMOKA B MATEMAaTUYECKHUX pacueTax.

OTMeTKa «2»: UMEIOTCS CYIICCTBEHHBIC ONIMOKU B JIOTHYECKOM PACCY)KICHUH U PEIICHUH.

OLEHKA ITMCBMEHHbBIX KOHTPOJIBHBIX PABOT

OtmeTKka «5»: BBIIOJHEHO MIPaBUIIbHO HE MeHee 85% 3a1aHuil.
OtmMmetka «4»: npaBuiibHO BeIoIHEHO 70% - 84% 3amanuid.
OtmeTka «3»: MpaBUWIbHO BBINOIHEHO HE MeHee 50% 3anaHuil.

KonTtponsnsie padoTs! onennBaercs B 50 6amnos. [llkana mepeBoja B mATHOALTEHYIO
cuctemy ouieHku: 0-24 6amna — «2», 25-35 6amnoB —«3», 36-43 Ganna - «4», 44-50 6amnoB «5».
OO0mmas xkmaccuuKaIus onmooK.

[Ipu omeHke 3HaHUWI, YyMEHWI, HaABBIKOB CJEIyeT YYUThIBATh BCE OIIMOKHU
(cymecTBeHHBIC M HECYIIECTBEHHbBIC), B COOTBETCTBUH C TPEOOBAHUSIMH K YPOBHIO 00YYEHHOCTH
yUalXxcs.

Cy11eCTBEeHHBIMH CUUTAIOTCS OLTUOKH:

- HE3HaHWE OMNpEJEICHUS OCHOBHBIX MOHATHUM, 3aKOHOB, MPABWUJI, OCHOBHBIX IOJOKEHUM,
TeOpHuH, He3HaHue (Gopmys, OOMIENPUHATHIX CHMBOJIOB O0O3HAUYECHHM BEJIWYWH, €IWHUI] UX
W3MEpPEHMs], HANMEHOBAaHUM 3TUX €IUHULL;

- HEyMEHUE BBIICIUTh B OTBETE IJIABHOE; 000OIIUTH PE3yIbTaThl U3yUEHNS,

- HEyMEeHHe NPUMEHUTH 3HaHUs JJIA PelIeHus 3a7a4, OObsICHEHUS SBIICHUS;

- HEyMEHHUE YUTaTh U CTPOUTH TpauKu, IPUHIIUITHATHHBIE CXEMBI;

- HEYMEHHE TMOJArOTOBUTH YCTAaHOBKY WU J1abopaTopHOE O0OpYyIOBaHHE, MPOBECTH OIBIT,
HaOJIoZIeHUE, clelaTh HEOOXOAMMbIC PAcu€Thl WIJIM HWCIIONB30BaTh TMOJYYCHHBIC TaHHBIC IS
BBIBOJIOB;

- HEyMEHUE TOJIb30BaTHCS IEPBOMCTOUHUKAMU, YUEOHUKOM, CITPABOYHHUKOM;

- HapylleHUe TeXHUKH 0e30MacHOCTH, HEOpEKHOE OTHOIICHHE K 000pyI0BaHUIO, TPHOOpaM,
MaTrepuagam.

K HecyiiecTBEHHBIM OTHOCSITCS] OLITUOKU:

- HETOYHOCTh (HOPMYTUPOBOK, OMNpPEACIICHUM, TOHSATHH, 3aKOHOB, TEOPHH, BBI3BAHHAS
HETMOJHOTON OXBaTa OCHOBHBIX MPHU3HAKOB OMPEAENSEMOrOo MOHATHUS WU 3aMeHor 1 — 3 u3
ATUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

- OMMOKKW TIPU CHSATUU TIOKa3aHUM C W3MEPUTENbHBIX MNPHOOPOB, HE CBSI3aHHBIC C
OTpeIeTICHUEM IIEHBI IeTICHUS ITKAJIbI;

- ommnOKM, BEI3BAHHBIE HECOOTIOICHUEM YCIOBUM MPOBEACHUS OIbBITa, HAOMIOICHUS, YCIOBUM
paboThl mprbopa, 000PyIOBaAHHS;

- OIMUOKYU B YCIOBHBIX 0003HAYEHUSIX HA CX€MaX, HETOUYHOCTh Ipaduka;

- HEpaIlMOHAIBbHBIA METOJ| PEIICHHS 3a/layd, BBITOJHEHHUS YacTH MPaKTUYECKOW paboThI,
HEJOCTATOYHO MPOAYMAHHBIW IJIaH YCTHOT'O OTBETa (HapyLIEHUE JIOTUKHU U3JI0KEHHUs, TOJMEHA
OTJIEITbHBIX OCHOBHBIX BOITPOCOB BTOPOCTETICHHBIMH ),

- HepaluOHAIbHBIE METO/BI padOThI CO CIPABOYHON JINTEPATYPOIl;



- HCYMCHHC pCHIATH 3aaa4U, BBIIIOJIHATH 3a/IaHUS B O6IJ_I€M BUJIC.
4. Copnepxanue

Crpoenue BemecTB (9 yacoB)

OcHoBHbIE cBelleHUsI 0 cTpoeHuM atoMa. CTpoeHHe aToMa: COCTaB sifjpa (HYKJIOHBI) U
anekTpoHHass o6osouka. [lonstue 00 wuzoromax. I[loHSATHE O XUMHUYECKOM DJIIEMEHTE Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps0M s/Ipa.

Ilepuoauyeckass cucreMa XHMHYECKHMX JJIEMEHTOB M YYE€HHE O CTPOCHUHM aTOMA.
duznyeckuil cMpict npuHAToi B Tabiuue JI.M.MeHaeneeBa CUMBOJIMKH: MTOPSIIKOBOIO HOMEpa
JJIEMEHTA, HOMEpa Iepuoja MU Homepa rpynnbl. [IoHATHE O BaJEHTHBIX BJIEKTPOHHAS.
OTtoOpaskeHre CTPOCHHS JEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX JIECMEHTOB C TIOMOIIBIO
JNEKTPOHHBIX U DJIEKTPOHHO-Tpaduuecknx ¢opM. 3aKOHOMEpPHbIE HM3MEHEHUSI CBOWCTB
3JIEMEHTOB B MEPUOJAX U Ipynnax NEPHUOJUYECKON CUCTEMbI KAaK CIEACTBUE UX AJIEKTPOHHOIO
CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKUX DJIEMEHTOB.

CraHoB/IeHHe M Ppa3BUTHE NEPHOIMYECKOr0 3aKOHA M TEOPUH XHMHYECKOro
crpoeHus.  [IpeAnocbulKM OTKPBITUS MEPUOJUYECKOIO0 3aKOHA M TEOPUM XUMHUYECKOIO
CTPOCHHUSI OPraHUYECKUX COCIMHEHHM. PoJIb TMYHOCTU B UCTOPUU XUMUU. 3HAYCHUE TTPAKTUKH B
CTAHOBJICHUU U PAa3BUTUH XUMHUYECKOU TEOPHUH.

HNonHast XxuMHYeCKasi CBSI3b M HOHHASl KPUCTA/LIMYeCKas pemerka. Katnonsl u
aHnoHbl. [loHATHE 00 MOHHOM XMMHYECKOHN CBsA3M. PU3HUECKUE CBOICTBA BEIECTB, NMMEIOIINX
MOHHYIO KPUCTAJUIMYECKYIO PELIETKY.

KoBanenTnasn XHMHUYeCKas CBSI3b. [Tonsatue 0 KOBAJICHTHOM CBSA3H.
DNEeKTpOOTpULIATENbHOCTh. HenonsgpHas u  monspHas KoOBajJeHTHas CBs3b. KpaTHOCTh
KOBaJCHTHOM CBS3U. MexaHH3M 00pa30BaHUsS KOBAJICHTHBIX CBS3€i: OOMEHHBIM U JIOHOPHO-
aKUENTOPHBIN. [10IIPHOCTS MOJIEKYIIBI KAK CIEACTBUE MOISPHOM CBSI3U U TEOMETPUHN MOJIEKYIIBI.
@uU3NYeCKUl CBOWMCTBA BEIIECTB, UMEIOIIUX ATOMHYIO WJIA MOJIEKYJSPHYIO KPUCTAILNTNYECKYIO
pELIETKY.

Meraiinyeckasi XUMHU4YeCKasi CBAA3b. [TonsiTMe O METAJUIMYECKOM CBSI3U U
METATMYECKON KPUCTAJUIMYECKOH perieTke. dusndeckune cBOMCTBa METaIOB, 00YCIOBICHHbBIE
UX KPHUCTAJUIMYECKUM cTpoeHueM. [Ipumenenne MeramnoB. YUepHble W UBETHBIE METAJLIBIL.
CnuiaBbl.

Boaopoanas xumuuyeckasi cBsi3b. MoJIeKynsipHass U BHYTPUMOJIEKYJIIPHAsT BOAOPOIHAS
CBSI3b. 3HAUEHHE BOJIOPOJIHBIX CBSI3€H B MIPUPO/IE.

MMosmmepsl. [lonyyeHrne monMMEpoOB peakUUsIMU MOJUMEPHU3ALMU U TMOJIUKOHIEHCALINH.
Baxwnelimue npeacraBuTeNb MIACTMACC M BOJIOKOH, MX TOJYyYEHHE, CBOMCTBA M NMPUMEHEHHE.
[ToHsITHE O HEOPraHUYECKUX MOJTUMEPAX U UX MPEACTABUTEIIH.

JMucnepcHble cucteMbl. [loHsTHE 0 NMUCTIepcHON ¢a3e U AUCTIEPCHOU cpene. ArperaTHoe
COCTOSTHUE W pa3Mep yacTHll ¢a3bl KaKk OCHOBA i KJIacCU(UKAIMKM JUCIEPCHBIX CHCTEM.
['pybonucmiepcHble CHUCTEMBI — OMYIbCHH, CYCIIEH3UM M adpO30Jd, HMX MPEACTaBUTEIH.
ToHKOIMCIIEPCHBIE CUCTEMBI — 30JIM U Teld, UX IpeacraBuTenu. llonstne o cuHepesuce u
KOAryJsiLUH.

Xumuyeckue peakuuu (12 yacon)




Knaccupukauusa xumuuyeckux peakunmid. VM3oMepusanus Kak peakuus, MpOTEKaromas
0e3 M3MEHEeHHUs1 coCTaBa BellecTBa. AJTOTpornus U ee mpuuuHbl. Kimaccudukanms peakuuii mo
Pa3IMYHBIM OCHOBAHUSM: 110 YUCITYy U COCTaBYy PEareHTOB U MPOAYKTOB, MO TETNIOBOMY 3P EKTY.
TepMoXuMHUUYECKUE YPaBHEHHUsI PEAKLIUi.

Cxopoctb xXuMH4YecKkHXx peakuuii. akTopsl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMHUECKHUX
peakuMii: OpUpoja pearupyrouuMx BEUIECTB, TEMIIepaTypa, IUIOMAJb COINPUKOCHOBEHUS
pearupyromux BEIIECTB, MX KOHLEHTpauus, Hajauuue KaTtaiuzatopa. llonstue o karamnuse.
@DepMeHTHI Kak OMOIOrHYecKre KaTtanu3aTopbl. MTHrMOMTOPHI peakiuu U UX 3HaYCHUE.

Oo0paTuMoCcTh XMMHUYECKHX peaknuii. XMMHYECKOe PaBHOBecHMe H CIOCOOBI €ro
cvemeHus. [lonstTre 060 0OOpaTUMBIX peaKUUSAX M XMUMHUYECKOM paBHOBecwH. [lpuHimmn Jle
[laTense u crocoObl CMEIIEHUs] XMMUYECKOro paBHOBecHs. OOmIas XxapaKkTepUCTHKa PEeaKlIun
CHUHTE3a aMMHaKa U pacCMOTPEHME YCJIOBMH CMEIEHUS paBHOBECHS OTOM peakuuu Ha
IIPOU3BO/JICTBE.

I'mapoams. OOpatumblii U HeoOpaTUMBIA ruAponu3. [Uaponau3 coneld U €ro THUIIBL.
[TonsiTrie 06 SHEPreTHYECKOM OOMEHE B KJIETKE U POJIM THAPOIIN3a B HEM.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu. CTENeHb OKUCICHUS U €€ OINpEAeIICHUE
no GopmynaMm OpraHMYECKUX M HEOpPraHMYeCKUX BemecTB. OKUCIUTENH U BOCCTAHOBUTEIU.
[TonsiTe o mporeccax OKHUCIEHUS U BOccTaHOBiIEHUs. COCTaBlI€HME YpPAaBHEHUN XMMMUYECKHUX
peaKIyii Ha OCHOBE METO/1a 3JIEKTPOHHOTO OaaHca.

DJIEKTPOJIM3 PaciiaBoB M pacTBopoB. IlpakTHyeckoe nmpuMeHeHHe 3JIEKTPOJIM3A.
XapakTepucTUKa  DJIEKTPOJIM3a  KaK  OKUCJIUTEIbHO-BOCCTAHOBUTENBHOIO  IpOIlecca.
Oco0eHHOCTH 3IEKTPOIH3a, MPOTEKAIOIIETO B paCTBOPAX AIEKTPoauToB. [lonydeHne rajioreHos,
BOZIOPO/A, KUCIOPOJA, IIECJOYHBIX META/UIOB M IEJIOYEH, a TaKXKe aTOMHHHS 3JIEKTPOJIU30M
pacIiyiaBoB M PAcTBOPOB COEAMHEHUN OTUX 3JeMEHTOB. [loHsATHE O TanbBaHOIUIACTHUKE,
rajlbBaHOCTETUH, paQUHUPOBAHUY LIBETHBIX METAJIIOB.

BemecTBa u ux cBoiicrBa (9uacos)

Metamabl. dusnyeckne CBOWCTBA METAUIOB Kak (GYHKIUS HMX CTpoeHus. JlemeHue
METAJIJIOB Ha TPYNIbl B TEXHUKE. XMMUYECKHE CBONMCTBA METAJUIOB U AJIEKTPOXUMUYECKUI sl
HanpspkeHud. [loHsTHe 0 MeTaoTepMun (aTFOMUHOTEPMHUS, MArHUETEPMUS U JIp. ).

Hemeramnbl. Hemeramisl kak oxuciurend. Hemeramnsl Kak BOCCTaHOBUTENN. Psn
IIEKTPOOTPHULIATEIBHOCTH.

Heoprannyeckne u oprann4ecKkue KHCJIOTHI. KUCIIOTBI B CBETE aTOMHO-MOJIEKYJIIPHOTO
yueHus. KuCIIOTBI B CBET€ TEOpPHM DJIEKTPOJUTHYECKON auccouuanuu. KuciaoTel B cBere
NpOTOHHOM Teopuu. OOIIKe XMMUYECKHE CBOMCTBA KUCIIOT.

Heoprannueckne u opranuveckue ocHoBaHusi. OCHOBaHHMS B CBE€T€ AaTOMHO-
MOJIEKYJSIpHOTO y4yeHHsl. OCHOBaHUSI B CBETE TEOPHHM DSJIEKTPOIUTUYECKON JHMCCOLMALIUU.
OcHOBaHHS B CBE€T€ IPOTOHHOM TEOPHUMU. XHWMHYECKUE CBOMCTBA OPraHMYECKUX U
HEOPraHMYECKNUX OCHOBAHMM.

Heoprannyeckue u opranuyeckue am@orepHble coeaumHeHusi. Heopranudeckue
amQoTepHble coeTMHEHHs (OKCUAbI M TUIPOKCHUJIBI), UX CBOMCTBA M moiydeHue. AMdoTepHbIe
OpraHMYECKHUE COETMHEHUS HAa IPUMEPE aMUHOKHUCIIOT. [lenTuabl 1 nentuaHast cBs3b.

Coumn. Knaccudukanus coneit. JKectkocTe BoJbl U crocoObl ee ycrpaHenus. llepexon
KapOoHaTa B rujpokapOoHaT u oopaTHo. OO1IMEe XUMUYECKUE CBOWCTBA COJIEH.

Xumus 4 cOBpeMeHHOe 0011ecTBO (4 yaca)




Xumuveckass TexHoJiorusi. IlpoumsBoacTrBo ammmaka u MeraHosaa. I[lonstue o
XI/IMI/I‘ICCKOf/'I TCXHOJIOT'UHA. XI/IMI/I‘-IGCKI/IC peaKI_II/II/I, JIC)Kallnue B OCHOBE HpOI/I3BO,[[CTBa aMMHakKka u
meTtaHona. OOmas kiacCHPUKAIMOHHAS XapaKTEPUCTHKA PEAKIMU CHHTE3a B IMPOU3BOJICTBE
ATUX NPOAYKTOB. HayuHble IPUHIUIIBL, JIeXkKAIKEe B OCHOBE IIPOM3BOJICTBA aMMHUaKa U METaHOJIa.
CpaBHeHI/Ie 3TUX HpOI/ISBOI[CTB.

XuMu4YecKass TpPaMOTHOCTh KAaK KOMIIOHEHT o00meil KYJbTYPbl 4eJiOBeKa.
MapKUpOBKH YITAKOBOYHBIX MAaTEPHAIOB, JJICKTPOHUKH W OBITOBOM TEXHUKH, IPOTYKTOB
MIATaHUS, STUKETOK 110 YXOY 32 OJCKIOH.




I'padpuk koHTpOIBLHBIX pador 11 kiaace

Kontponbnas padota 1: «CtpoeHue BemecTB. XUMUUYECKUE PEAKITHI 21 ypox
KonrponsHas pabora 2: «BemecTBa u X CBOWCTBa» 30 ypox
KonuuectBo | Bua 3ansituit Jlata
yacoB HA | (TeopeTHYecKoe
Ne Pa3zpnensl, TeMbl ypOKOB HU3y4ECHUE JSRI05 Bung u popma yaeOHOH nesTensHOCTH
—— KaXKJI0H HPAaKTUYECKOE) Ilnanupy- | ®akru-
TEMEL, emast yeckas
paznena
Tema 1. CTpoeHue BelllecTB 9
1 OcHOBHbBIE CBEICHUS O CTPOCHUU K XapakTepu3oBaTh  CIOXKHOE  cTpoeHue | 1 Hemens
aToMa aToMa KaK CHCTEMBI, COCTOAICH U3 sapa U
JIEKTPOHHON 00O0JIOUKH.
XapakTepu30BaTh YPOBHH CTpOCHUS
BELIECTBA.
OnuceiBaTh  ycTpoMcTBO U paboTy
bousb1ioro ssapoHHOro Kouanaepa
2 [epuonuueckas crcremMa K OnwuceBaTh CTPOCHHWE aTOMa XUMHYECKOTO | 2 Hemes
XUMHUYECKUX JJIEMEHTOB JJIEeMEHTa Ha OCHOBE €ro IOJOXEHUS B
JA.N.MenneneeBa U  y4E€HHE O nepuoanueckoit cucreme J[.M.Menneneena.
CTPOEHHUH aTOMa 3anuchIBaTh 3JEKTPOHHBIE U DJIEKTPOHHO-
rpadpuueckue  GOpMyaBl  XUMHUYECKHX
9JIEMEHTOB.
OmnpenensTh  OTHONIEHHE XHMHYECKOTO
9JIEMEHTA K OIPEeIEHHOMY JIEKTPOHHOMY
CEMEHCTBY
3 CraHoBneHue u pa3BuTHE K [IpencraBnsaTh pa3BUTHE HAay4HBIX Teopuil | 3 Hemens
MEePUONYECKOr0 3aKOHA M TEOpHUH o CIIUpaIu Ha OCHOBE Tpex
XHUMHUYECKOTO CTPOCHUS (OpMYIMPOBOK MEPUOTUUECKOTO 3aKOHA U
OCHOBHBIX HaIlpaBJIICHUN Pa3BUTHS TEOPUU
CTPOEHHUSl (XMMHUYECKOT0, JIEKTPOHHOTO U




IPOCTPAHCTBEHHOTI'O).

XapakTtepus3oBaTb  pOJIb  IIPAaKTUKA B
CTAaHOBJICHUM U Pa3BUTHM XMMHUYECKOH
TEOPHH.

XapakTepu3oBaTh  BKJIQJ]  POCCHMCKHMX
YYEHBIX B MHPOBYIO HayKy. OOBSCHSATS,
noyemy MBI MOKEM TOPIUTHCS
JOCTHIXKCHUSIMU OTEYECTBEHHON XMMHUH

HMonHas xuMu4yeckas CBA3b U HOHHBIC
KPUCTAJUIMYECKUE PEIIETKH

XapakTepu3oBaTh HOHHYIO CBSI3b KAaK CBSI3b
MEXIy HWOHaMH, OOpas3ylolIMMHCS B
pe3ynbTare OoTIIayu TN npueMa
3JIEKTPOHOB ~ aTOMaMH  WIM  TPyHIIaMu
aTOMOB.

Onpenenars NPUHAAJICKHOCTh HOHOB K TOM
WJIM MHOM TpyIIe HA OCHOBAaHUM HX 3apsnaa
H COCTaBa.

XapakTepu3oBaTth (PHU3UYECKHE CBOWCTBA
BEMISCTB C HOHHOM CBSI3BIO

4 yenens

KoBasieHTHast Xxumuyeckas CBS3b.
ATOMHBIE 151 MOJIEKYJIIPHbBIE
KPUCTAJUIMYECKUE PEILETKU

OnucelBaTh  KOBAJIEHTHYIO  CBSI3b  Kak
pe3yabTaT oOpazoBaHus o01mux
JNEKTPOHHBIX Tap HWIM KakK pe3ynbTar
MIEPEKPHITUS DJIEKTPOHHBIX OpOUTaeH.
KnaccudunmpoBaTh KOBaJICHTHBIE CBSA3H 110
ANEKTPOOTPHUIATETLHOCTH aTOMOB,
y4acTBYIOIIMX B OOpa3oBaHMM  CBS3H,
KpaTHOCTH M CHOCO0Yy  MepeKphITUs
JIEKTPOHHBIX OpOHUTAJIEH.
XapakTepu3oBaTh (PHU3NYECKHE CBOWCTBA
BELIECTB C KOBAJIEHTHOMN CBS3bIO

5 Hegens

Merannudeckas XUMHUYECKas CBI3b

XapakTepu30BaTh METAUIMYECKYIO CBSI3b
KaK CBSI3b MEXy MOH-aTOMaMH B METaJlIax
u CIIIaBax MIOCPEICTBOM
0000IIECTBIEHHBIX BaJIEHTHBIX

6 Henena




JJIEKTPOHOB.
OOBACHATH €AMHYIO MPUPOJY XUMHUYECKUX
CBSI3EH.

Xapakrepu3oBaTh (U3UUYECKHUE CBOWCTBA
METAJIJIOB

BOI[OpOIlHaH XUMHYCCKas CBA3b

XapakTepru3oBaTh BOJAOPOJHYIO CBA3b Kak
0COOBIN BUJ XUMUYECKOH CBS3H.

Paznuuath MEKMOJIEKYJIIPHYIO "
BHYTPUMOJIEKYJISIPHYIO BOJAOPOJIHYIO CBSI3b.
PackpeiBath poJib BOAOPOAHBIX CBA3EH B
OpraHM3allMil  MOJIEKYJl  OHONOIUMEpPOB
(OeTkOB M HYKJICHMHOBBIX ~ KHCIIOT) Ha
OCHOBE  MEXKIIPEIMETHBIX  CBSI3ed  C
Ouosorueit

7 Henens

ITonumepst

XapaKTepI/I3OBaTL MMOJINMEPbI Kak
BBICOKOMOJICKYJIAPHBIC COCOAMHCHUSI.
Paznuuats pCakiiun 1noJUMEpU3aluun U
TTOJIMKOHJACHCAIINH.

OnucelBaTh  Ba)KHEHIIIHE NpeACTaBUTCIIN
IUIACTMACC ¥ BOJIOKOH U Ha3bIBaTh 00JIaCTU
UX IPUMCHCHU S

8 "Henensa

JucnepcHble CUCTEMBI

XapakTepu3oBaTh pa3ianyHbIe THUIIBI
JUCTIEPCHBIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSIHUS AUCIepcHON (a3bl
U JUCHEepCHOM cpeabl. PackpeiBaTth poiib
Pa3IMYHBIX THUIIOB AMCIEPCHBIX CHCTEM B
MIPUPOJE U XKU3HU YEJIOBEKA.

[IpoBoauth, HaOMIOAATH U  ONHUCHIBATH
XUMHUYECKUH IKCIIEPUMEHT

9 Henens

Tema 2. XumMnyeckue peakiuuu

12

10

Knaccudpukanus XAUMHUYECKUX
peakuuii

Ornpenenarb TPUHAAIEKHOCTh XUMUYECKOMN
peakuMd K TOMY WJIM HWHOMY THUIy Ha
OCHOBAHUU PA3JIMYHBIX MPU3HAKOB.

10
HeAeIs




OtpaxaTh Ha MHChbME TEIIOBOW 3 EeKT
XUMUYECKHX  peakluud ¢  IIOMOUIbIO
TEPMOXHUMHUYECKUX YPaBHEHHIA.
[onTBepxnare KOJINYECTBEHHYIO
XapaKTePUCTHUKY IK30- U IHIOTEPMUUYECKUX
peakmuii pacyeTaMu MO TEPMOXUMHUYECKUM
ypaBHEHUSIM

11

Knaccudpukanus XUMHUYECKUX
peakuuii

OnpenensaTe MPUHAICKHOCTH XUMUIECKOM
peakuu K TOMY WJIM HHOMY THIYy Ha
OCHOBAHUU PA3IIMYHBIX PHU3HAKOB.
OtpaxaTh Ha MHUCHME TEIIOBOU 3PQeKT
XUMHUYECKHX  peakluuid ¢  IIOMOUIbIO
TEPMOXUMHUYECKHUX YPaBHEHHIA.
[MonTBepxnate KOJINYECTBEHHYIO
XapaKTePUCTHKY 9K30- U 3HJOTEPMUUYECKUX
peaxmuii pacyeTaMu Mo TEPMOXUMHUIECKUM
ypaBHEHUSIM

11
HeeIs

12

CKOpOCTh XUMUYECKUX PEAKITUN

VYcraHaBnuBaTh  3aBHCHUMOCTb  CKOpPOCTHU
XUMHYECKOH  peakuuu OT  IPUPOJBI
pearupymomux BeleCcTB, UX KOHIEHTPAIUH
Y IUIOUIAI CONPUKOCHOBEHMS, a TAKXKE OT
TEMIEPaTypHI.

PackpbiBaTh poNb  KaTaU3aTOPOB  Kak
(bakTopoB YBEJIUYEHUS CKOpPOCTH
XMMHUYECKOH peaklUuu M paccMaTpUBaTh
WHTAOUTOPHI KaK «@HTOHHMBI»
KaTaJanu3aTopoB.

XapakTepru3oBaTh (bepMeHThI KaK
OMOJIOTHYECKHE KaTalu3aTopbl OeIKOBOM
OpUpPOJBl M  pacKpbiBaTb MX pOJIb B
NPOTeKaHUH OMOXMMHUYECKHX pPEaKIUHd Ha
OCHOBE  MEXIPEAMETHBIX  CBsi3el  C
Ouosorue.

12
HeIeNns




[IpoBoauTh, HaOMIOAATH U  ONUCHIBATH
XUMHYECKUN SKCIIEPUMEHT

13 | O6paTUMOCTh XUMHUUYECKHX PEaKIUH. OnuceiBaTh  COCTOSIHUE  XMMHYECKOTO 13
XUMHUYECKOE PABHOBECHE M CIIOCOOBI paBHOBECHsl W TpeajaraThb CHOCOObI €ro | Heaems
€ro CMelleHus CMEILIEHUsT B HEOOXOJMMYIO CTOPOHY Ha

OCHOBE aHaJIM3a peakuuu v npuHuuna Jle
[TaTense.
[IpoBoauTh, HAOMIOAATH H  ONHUCHIBATH
XUMHYECKHUI SKCIIEPUMEHT

14 | T'maponus Ompenenarb TUO THAPOJIM3a COJMM  Ha 14
OCHOBE aHaJlu3a ee COCTaBa. Heaens
KnaccudunupoBats ruaponu3 coneil 1mo
KaTUOHY U aHHOHY.
XapakTepu3oBaTh poJb TUIPOIN3a
OpPTaHMYECKUX COSIMHEHUI B OpraHu3Me.
[IpoBoauTh, HAOMIOAATE W  ONMHUCHIBATH
XUMHYECKHUH YKCIIEPHUMEHT

15 | l'maponus Ompenenarb TUO THAPOJIHM3a COJMH  Ha 15
OCHOBE aHaJIn3a €€ COCTaBa. Heaens
KnaccudunupoBats THUIpPOIU3 CcONEH 1O
KaTHOHY U aHHOHY.
XapakTepru3oBaTh poib TUIPOTIN3a
OpPTaHMYECKUX COSIMHEHUI B OpraHu3Me.
[IpoBoawuTh, HAOMIOAATH W  ONMHUCHIBATH
XUMHYECKHUI SKCIIEPHUMEHT

16 | OKuCIUTETEHO-BOCCTAHOBHUTEIHHBIC Onpenenstob OKHUCJIUTENIBHO- 16
peaxiuu (OBP) BOCCTaHOBUTEIbHBIE peaxkuuu Kak | Henens

IIPOLECCHI, MPOTEKAIOUINEe C H3MEHEHUEM
CTETNIEHH OKHUCIJIEHHS aTOMOB DJIEMEHTOB,
Y4YacCTBYIOUIMX B PEaKLUH.

PaznnuaTth OKHMCAMTENH U BOCCTAHOBUTEIb,
IIPOLIECCHI OKUCIIEHUS] U BOCCTAaHOBJICHHUS.
CocraBnare ypaBHeHuss OBP Ha ocHOBe




METO/Ia 3JIEKTPOHHOT0 OanaHca.
[IpoBoauth, HaOMIOAATH W  ONHUCHIBATH
XUMUYECKUN SKCIIEPUMEHT

17

DNEeKTPOIN3 PaCIUIaBOB U PACTBOPOB.
[IpakTryeckoe MpUMEHEHUE
AIIEKTPOIIH3a

OnuceiBaTh AIEKTPOIU3 Kak
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBII
porecc.

Paznuyath  aneKkTposM3  pacmiaBoB U
BOAHBIX paCTBOPOB.

XapakTepu3oBaTh MPAKTUYECKOE 3HAUCHHUE
NIEKTpOJIN3a HAa IpUMEpPEe MOJyYeHUs
aKTUBHBIX META/NIOB M HEMETauioB, a
TAK)XXC Ha MNPHUMEPC TaJIbBAaHOIIIACTHKH,
raJlbBaHOCTETUU u papuHUPOBAHUS
IIBCTHBIX MCTAJIJIOB

17
HeAeIs

18

DNEKTPOIN3 PacIlIaBOB U PaCTBOPOB.
[IpakTHueckoe NpuMeHEeHHE
JJIEKTPOJIN3a

OnwuceiBath IIEKTPOJIN3 KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIN
nporecc.

Paznuuate  anekTposM3  pacmiaaBoB U
BOJIHBIX PacCTBOPOB.

XapakTepu3oBaTh MPAKTUYECKOE 3HAUECHUE
JJIEKTpOJIN3a HAa TpUMEpE  MOJy4YEHUs
AaKTUBHBIX METaJNIOB M HEMETauIoB, a
TAaKK€ Ha IpPUMEpPE TalbBaHOIUIACTUKH,
raJibBaHOCTETUH u paduHUpOBaHUS
LBETHBIX METAJIJIOB

18
Heaems

19

[IpaxTnueckas pabora 1. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«XUMHUYECKast PEaKIIHsI»

[InanupoBaTh, TPOBOIWTH, HAOIIOAATH U
OMHCHIBATh XUMHUYECKHA JKCHEPUMEHT C
COOJIrOIeHUEM paBUI TEXHUKA
0€30macHOCTH

19
HeJens

20

[ToBTOpeHME 1 0000IIEHNE
H3YYEHHOTO

Pemate 3amauu, BBIIOJHATH TECTHI U
YOPAKHEHUS IO TEME.

[IpoBoAUTH OIICHKY COOCTBEHHBIX
JOCTH>KEHHI B YCBOCHUH TEMBI.

20
Heaens




Koppektupoatb CBOM 3HAHUA B

COOTBETCTBUU c TUTAHAPYEMBIM
pe3yJIbTaToOM
21 | KontposbHas pabota 1 mo teme 21
«CtpoeHue BelecTB. XUMHUYECKas Heaens
peaKIus
Tema 3. BemrecTBa M ux cBoiicTBa
22 | Meramibl XapakTepus3oBaTh ¢duznueckue u 22
XUMHYECKHE CBOWCTBA METAJNIOB HA OCHOBE | HEAeNs
npeacrapiennii 06 OBP u  monoxxeHus
METAJIOB B  DJIGKTPOXUMHUYECKOM  PSay
HaIPsOKCHUM.
HabGmonate ¥ omnuchiBaTh XUMHYECKUN
IKCIIEPUMEHT
23 | Hemerammisl OnuceiBaTh  OCOOCHHOCTH  TIOJIOKEHUS 23
HEMETAVIOB B TEPUONWYECKON CHCTeME | Heaems
JI.V1.MenpeneeBa, CTpOEHHE UX aTOMOB U
KpPHUCTAJIOB.
XapakTepu3oBaTth  O0IIME  XUMHUYECKHE
cBoiicTBa HemetauioB B cBere OBP u ux
MOJIOKEHUS B psy
ANIEKTPOOTPHUIIATEIEHOCTH.
HabGmronate # ommchIBaTh XUMHYECKHIA
IKCITEPUMECHT
24 | Heoprannveckue  OpraHHYECKHe CooTHOCHUTD npeJicTaBuTeNen 24
KHCIIOTHI OpPTaHMYECKUX U HEOPTaHUYECKUX KUCIOT C | HeIems

COOTBETCTBYIOLIIEH  KJIAaCCH(PUKALIMOHHOM
TPYIITON.

OnwuceiBath oOrume CBOMCTBA
HEOPraHWYECKUX U OPTaHUYECKUX KHUCIIOT B
CBETE TEOPUHU JIEKTPOJIUTAYECKON
JUCCOLMAIMU U C TO3ULIHUNA OKUCICHHSA-
BOCCTAHOBJICHUsI KaTHOHA BOAOPOJA WU




AHUOHA KHUCJIOTHOTO OCTaTKa.
Onpenensitb OCOOCHHOCTH  XUMHYECKHX
CBOWCTB  a30THOM, KOHIEHTPUPOBAHHOMN
CEpHOM U MypaBbUHOU KHUCIOT. [IpoBOAHTS,
HaOMOMaTh U OOBACHATH  PE3yJbTaThl
MPOBEACHHOT0 XUMHYECKOT0 SKCIIEPUMEHTA

25

HCOpraHI/I‘leCKI/IC H OpPraHUYCCKUC
OCHOBaHUA

OnucelBaTh HEOPraHWYECKUE OCHOBAHUS B
CBETE TEOpUH JIEKTPOJIUTAYECKON
JUCCOLUALINY.

XapakTepu3oBaTb CBOWCTBA OPraHUYECKHUX
U HEOpPraHMYecKuX  OECKUCIOPOIHBIX
OCHOBAaHMUH B CBETE IPOTOHHOMN TEOPUHU.
[IpoBonuTh, HabMIOJATh W  ONHUCHIBAThH
XUMHUYECKHN DKCIIEPUMEHT

25
Hezens

26

Heoprannueckue u opraHuyeckue
am(poTepHbIE COCTMHEHUS

XapakTepu3oBaTb ~ HEOPraHUYECKHE U
opraHuyeckue amQpOoTepHbIE COEIUHEHUS
KaK BEILIeCTBA C IBOMCTBEHHOU (pyHKIIHEH.
XapakTepu3oBaTb CBONCTBA aMHHOKHUCIIOT
KaK aM(pOTEepHBIX OpraHU4YeCKHUX
COCIMHEHMI.

PackpeiBath  poinp  aMHUHOKHMCIOT B
OpraHu3ayu KU3HH Ha OCHOBE
MEXIIPEeIMETHBIX CBsi3el ¢ OHoIoruen

26
Heaems

27

Comu

XapakTepu3oBaTh COJIM OPTraHUYECKUX U
HEOPraHUYECKUX KHCIOT B CBETE TEOpPUU
3JEKTPOJIIUTUYECKON JUCCOLMALINH.
CooTtHOCHUTB IIpEeACTaBUTENEH coJen
OpPraHWYECKUX M HEOPTraHWYECKHUX KUCIIOT C
COOTBETCTBYIOLIIEH  KJIAaCCH(PUKALIMOHHOM
TPYMIO.

XapakTepu3oBaTh KECTKOCTb BOABI U
npeasaraTh CocoObl €€ yCTpaHEHUS!.
OnuceiBaTh 00IIKME CBOMCTBA COJICH B CBETE

27
Hezens




TEOPHH JIEKTPOJIUTHYECKON TUCCOLUALINH.
[IpoBoauth, HaOMIOAATH W  ONHUCHIBATH
XUMUYECKUN SKCIIEPUMEHT

28 | IlpakTnueckass pabora 2. Pemenue [InanupoBaTh, IPOBOAUTH, HAOJIIO1ATh U 28
SKCIIEPUMEHTAJIbHBIX 3aJa4 M0 TeMe OIMCHIBATh XUMUYECKUI KCIIEPUMEHT C Heaens
«BemecTBa 1 X CBOMCTBa» cOOJII0ICHUEM MPABHII TEXHUKU

0e30MacHOCTH

29 | [loBTOpeHue u 00600IIEHUE TEMBI Pemate 3amaum, BBIOJHATH TECThl U 29
yIpaXHEHHUs 110 TEME. Heens
[IpoBoUTH OLICHKY COOCTBEHHBIX
JOCTUXKEHHUI B YCBOCHUU TEMBI.
KoppexTuposatb CBOH 3HAHUSA B
COOTBETCTBUU c TUTAHUPYEMBIM
pe3yabTaTOM

30 | KonrponbHas pabota 2 o reme 30
«BemecTBa n nX CBOMCTBa» Heaels
Tema 4. Xumusi 1 COBpeMeHHOE
o011ecTBO

31 | XuMuyeckasi TEeXHOJIOTHSL. XapakTepus3oBaTh XUMUYECKYIO 31
[Ipon3BoICTBO aMMHaKa U METaHOJIa TEXHOJOTHIO KaK MPOU3BOJUTEIBbHYIO CHUITY | HEAemns

oOmiecTna.

OnuceiBaTh XUMHUYECKHE MPOIIECCHI,
JeXKalre B OCHOBE MTPOU3BOICTBA aMMHaKa
Y METaHOJa, C MIOMOIIBI0 POJTHOTO S3bIKA U
SI3BIKA XUMUH.

YcTaHaBnuBaTh aHAJOTHH MEXY JBYMS
MIPOU3BO/ICTBAMH.

dopmynmupoBaTh o0mme HayYHbIC
MIPUHIIAITHI XUMHAYECKOTO MPOU3BOJICTBA

32 | XuMuyeckas rpaMOTHOCTh Kak AprymeHTHpoBaTh HE00X0IUMOCTh 32
KOMITOHEHT 001IEeH KyJIbTYphI XUMHUYECKON IrPaMOTHOCTH Kak | Henens

YCJIO0BCKa

KOMIIOHEHTa OOl KyIbTYyphl YeIOBeKa.
YMetb 10JIy4aTh HEO0XO0JUMYIO




uH(OpMaIIMI0 ¢ MAPKUPOBOK Ha YIMAaKOBKAax
pa3IUYHBIX MIPOMBIIIICHHBIX u
IPOJIOBOJILCTBEHHBIX TOBAPOB

33 | IloBTopenne u 06o0ImIeHHe Kypca. 33
IHoaBeaeHne UTOroB y4eOHOI0 rojia HeJens

34 | IloBTOpeHune u 06001IEHNE Kypca. 34
IMonBeneHne UTOTOB Y4eOHOTO roia HeJes

35 | PesepBHOE Bpems 35

HeeIs




JlabGoparopubie onbITh 11 Ki1ace

. MogenupoBaHue NOCTPOECHUS NEPUOUIECKON CUCTEMBI C TIOMOIIBIO KapTOUEK.
. KoHncTpynpoBanue Moaenn MeTalsin4eckoi XMMUUYECKOM CBSI3H.
. Jlenatypanus Oenka.
. [ony4yeHne KOJIJIOMAHOTO PAacTBOpa KYpHHOTO Oelka, MCCIIEOBAHHE €r0 CBOWCTB C MOMOIIBIO JIA3EPHOM
YKa3K{ U IPOBEJICHHE €ro JIeHATypaLiH.
. Ilony4yeHnune sMyabCHH PAaCTUTENFHOTO Maciia U HaOJIIOAEHHUE 32 €T0 PACCIOCHHEM.
. Ilonydenue cycrneH3uu U3BECTKOBOIO MOJIOKA U HAOJIIOCHUE 32 €r0 CeIMMEHTalLUeH.
7. Vicnonp30BaHne HEOPraHMYECKUX KAaTalIU3aToOpoB (COJeH jkernes3a, noanIa Kalus) ¥ IPUPOJHBIX 00BEKTOB,
coJiep KalINX KaTanasy (CbIpoe Msco, KapTogens), JUlsl pa3iodkeHus IepoKcH1a BOAOPOAA.
8. Mmmoctpanus npaswia beproiuie Ha mpakTUKe: MPOBEICHHE PeaKUuii ¢ 00pa3oBaHHEM OCa/Ka, Ta3a U
BOJIBI.
9. McnbITanne MHAMKATOPaMU CPEZibl PACTBOPOB COJICH Pa3IMUHBIX THUIIOB.
10. OxuCcaUTENHPHO-BOCCTAHOBUTENBHBIE PEAKIIMY U PEaKL[MM HOHHOIO OOMEeHa Ha IpuMepe B3auMOIECHCTBUS
pactBopoB cyibdarta meau (1) ¢ xene3om U pacTBOPOM IIIEITIOYH.
11. MccnenoBanrue KOHUEHTPUPOBAHHBIX PACTBOPOB COJITHOW M YKCYCHOM KHCJIOT KalejabHbIM METOOM IpH
uX paz0aBiIeHUH BOJOH.
12. ITony4yeHue HepaCTBOPUMOTO FMIPOKCUIA U €r0 B3aUMOIEHCTBHE C KUCIOTOH.
13. INony4yenne ampOTEPHOTO THIPOKCHAA U H3YUCHUE €TO CBOMCTB.
14. TlpoBeneHue Ka4eCTBEHHBIX PEaKIMi MO ONPEIEIEHUI0 COCTaBa COJIH.
15. N3yuyeHune MapKupOBOK pa3IN4HbIX BUJIOB IPOMBIIIIEHHBIX U POJIOBOJIBLCTBEHHBIX TOBAPOB

A WDN

AN D

YyeOHO-MeTOANYECKOE 00ecneyeHe KaouHera:

a) IUuTepaTypa s yUYuTels:

1. 0. C. rIabpuensn, C. A. Cnaoxoe. Xumus. Meroguueckue pekoMeHAauuu. llpumepHble pabodne
nporpammel. 10-11 knaccel. . -M. [Ipocsemenue, 2020.

2. O. C. Iabpuenan, . I'. Ocmpoymos, C. A. Cnaokoe. Xumus. 11 knacc. Ba3oBblii ypoBeHb: yueOHHK. -M.
[Ipocsemenue, 2020.

3. O. C. I'abpuenan. C.A.Cnaokos. Xumus. ITpumepusle paboune nporpammbl. 10-11. Basoselii ypoBeHs. -
M. IIpocsewenne, 2019.

4. 0. C. TIabpuensn. C.A.Cnaoxos, MU.I.Ocmpoymos. Xumms 11 knacc. PaGowas TeTpais. -M.
[Ipocsenienue, 2021.
5. Xumus. 11 xn.: KontponsHble n npoBepounsle pabotsl K yueOHuky O.C. I'abpuensna «Xumus. 11

kiacc. bazoseiit yposenn» / O.C. I'abpuenss, [1.H. bepeskun, A.A. YmakoBa u np. - M.: JIpoda , 2011r.
(ITpunsato ©Ha 3acemanun MO B CB3M C OTcyTcTBUeM B wm3aarenscTBe «lIpocBemienue» cOOpHUKA
KOHTPOJIBHBIX padoT ).

0) muTeparypa IS y9amuxcs:
1. O. C. I'abpuenan, U. I'. Ocmpoymos, C. A. Cnaokoe. Xumus. 11 xnacc. ba3oBblii ypoBeHb: yueOHUK.
-M. IIpocsemienne, 2020.

B mnmponecce 06y‘-ICHI/ISI XUMHHU UCTIOJIB3YHOTCA CICAYIOIINC Ta6J'II/II_U>I NMOCTOAHHOI'O 3KCITOHUPOBAHUS:
«Hepnonnqecxas{ CUCTCEMAa XUMHUYCCKHUX 3JICMCHTOB I[ n. MCHI[CJ'ICCBa», «Ta6ﬂ1/1ua pacTBOPUMOCTHU KHUCIIOT,
OCHOBaHUI U COHCﬁ», «3J'ICKTp0XI/IMI/I‘-ICCKI/II71 paa HaHpH)KeHI/Iﬁ MCTAJJIOB», «TexHuka 0€30I1aCHOCTH.

HNHTepHET-pecypcebl:
http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHMs U HAYKU
http://www.fipi.ru [Topran ®UITN — OeaepanbHplii HHCTUTYT ME1arOTHYECKUX



U3MEPECHUM.
http://www.ege.edu.ru IToptan EI'D (undopmarnmonnoit moanepxku EI'D)
http://www.probaege.edu.ru [Topran Exunbrii sx3amen

7. MatepuanbHO- TEXHUYECKOE 00ecreueHre

HartypaJjbHbie 00beKThI
Harypanbnplie 00bekThI, Bcnoiib3yemble B 10—11 kiaccax mpu oOydeHHH XUMUH, BKIIOYAIOT B ce0s
KOJUICKIIMM MUHEPAJIOB U TOPHBIX TIOPOJI, METAJUIOB ¥ CILIABOB, OKCHJIOB, KUCIIOT, OCHOBAaHUM, COJICH, B TOM
YHuclie U MUHEpPAJbHBIX YyIOOpPEeHWH, a TakKe KOJUIEKIIMM OpraHMYecKUX BEUIeCTB M MaTepHalloB,
MPETYyCMOTPEHHBIX
XHMHYeCKHE PeaKTHBbI 1 MaTepHaJIbl
. TIPOCTBIE BEILLECTBA - ME/lb, HATPUI, KaJIbLIUI, ATFOMUHHUI, MarHUM, XKeJIe30, LIUHK, CEepa;
2. oxcunsl — meau (I1), kanprus, sxenesa (I11), maraus;
3. KHUCIJIOTHI - COJISTHAsI, CEpPHAsI, A30THAS;
4. oCHOBaHUsS - TUAPOKCHJ HATPUs, TUIPOKCHUJ KaabllUs, TUAPOKCHA Oapus, 25%-HbIii BOIHBIN
pacTBOp aMMHAKa;
5. comu - xmopunsl Hatpus, meau (II), sxkenmeza(Ill); HuTpaThl kamusi, HaTpus, cepedpa; Cyab(haTsl
menu(1Il), sxkenesa(Il), xene3a(Ill), anromMmunus, aMmMoHuUsI, Kayusi, OPOMHJI HATPUS;
6. makmyc.
- Xumuueckas 1abopaTopHast ocy/ia, anmapaTtsl U TPUOOPHI.
1. npubops! 1ig paboTHI C ra3aMu - MOJIy4YeHHe, COOUpaHue;
2. anmapathl ¥ TPUOOPHI JIJISl OMIBITOB C )KUJIKHUMH U TBEPILIMH BEIIECTBAMHU.

Moaean
OO0bekTaMu MOJETHPOBAHUSI B XUMHUU SIBJISIIOTCS aTOMBI, MOJIEKYJIbI, KpUCTAIIBL. B mpenoaaBanuu
XUMHU  HCIOJNB3YIOT MOJEIH KPUCTAUIMYECKMX PEMIETOK BaXHEHIIMX IPEACTAaBUTENEH  KIIACCOB
OpPraHUYECKUX COCIMHEHUM.

Oo0opynoBanne nenrpa "Touka pocra':
- Hudposas nabopatopus mo xumuu (y4eHHUECKas);
- HoytOyx;
- Kommiext OI'D o xumuu.






JIMCT KOPPEKTHPOBKI

HaunmenoBa | OtBeTcTBe
Jlara UeM BbI3BaHBI | HHE paszfiena HHOE
No BHECOHIS Kpartkoe coneprkanne BHECEHHBIX (TpUYMHBI) (myHKTa) JOJDKHOCT
/1 . W3MEHECHUN W3MCHCHUS, IUTaHa, KyJla | HOE JUIIO0
W3MEHEHUN
JTOTIOTHEHHUSI BHECEHBI U ero
W3MEHEHHUS | POCIHUCH
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