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IHosicHUTEJLHAA 3aIIHCKA

JlanHas paboyasi mporpaMMa peanusyercs B yueOHUKax JUIst 0011eo0pa3oBaTebHbIX YUPEKICHHH aBTOPOB
I'.E. Pym3utuca u @.I". ®enpamana «Xumus. 10 kinace» u «Xumug 11 kimacey.

Pabouas mporpamma cocTaBiieHa Ha OCHOBE MPOTPaMMBbI 001IIE00Pa30BATEIBHBIX YUPESKICHUH 110 XUMUN
10-11 xnmaccer, M.H. AdanacweBa, - Mocksa «IIpocBemenuey, 2017r. Kk yaueOHUKaM 115
obmeoOpaszoBarenpHbIX yupexaenuid [.E. Pynsuruca u @.I'. @enpamana «Xumus. 10 kmacey, «Xumus — 11
kiace», Mocksa «lIpocBemenne», 2017 r B coorBerctBuu ¢ @I'OC cpennero obmiero oopa3oBaHus.

1. Ilmanmpyemble pe3yabTaThl.

IIpenmeTHble, MeTanpeIMeTHbIE H JTUYHOCTHbIE Pe3yJIbTATHI OCBOEHHUSI YHeOHOI0 NpeaMeTa

«XUMUA».

IIpeameTHbIe pe3ybTaThl (0a30BBI YPOBEHB):

c(OPMHPOBAHHOCTH MPEICTABICHUI O MECTE XUMHH B COBPEMEHHOW HAYYHOH KapTUHE MUPA;
MOHUMaHHE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHATBHON IPaMOTHOCTH
YeJI0OBEKa JJIs PELIEHUS IPAKTUYECKUX 3a1a4;

BJIaJICHUE OCHOBOIIOJIATA0IIMMHU XUMUYECKUMU IIOHATUSAMHU, TEOPUAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;
BJIaJIeHHE OCHOBHBIMU METOJIaMH HAayYHOI'O IIO3HAHUS, HCIOIb3yEMbIMU B XHUMHUU: HA0JIOICHHUE,
OIMCaHKe, U3MEPEHHE, IKCIIEPUMEHT; YMEHHE 00pabaTbIBaTh, OOBSICHATh Pe3yJIbTaThl
IIPOBEJICHHBIX OIBITOB U JI€JAaTh BHIBObI; TOTOBHOCTh M CIIOCOOHOCTH METO/IbI I03HAHUS IIPU
pELIEHNN IPAKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTH YMEHUS JIaBaTh KOJIMYECTBEHHBIC OLIEHKU M TPOBOIUTH PACUETHI 110
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

BJIaJICHHE MTPABUIIAMU TEXHUKU 0€30IaCHOCTHU P MCII0JIb30BAaHUHM XUMUYECKUX BEIECTB;
c(OPMHPOBAHHOCTH YMEHHSI IPOBOIUTH SKCIIEPUMEHTHI Pa3HOM TUIaKTHIECKOM
HaIlpaBJICHHOCTH;

Cc(OPMHUPOBAHHOCTh YMEHHSI OKA3bIBaTh EPBYIO MIOMOLIb [TPU OTPABJICHUSX, 0XKOIAX U APYTUX
TpPaBMax,CBS3aHHBIX C BELIECTBaMU U J1a00paTOPHBIM 000pyIOBaHHUEM.

MeTaHpe}]MeTHbIe pe3yJbTaThbl:

c(hOpMUPOBAHHOCTh YMEHUS CTABUTH LI€JIM U HOBBIC 33]1a4M B yueOe U MO3HaBaTeIbHOU
NEeSATEIbHOCTH;

OBJIQJICHHUE NMPUEMaMU CaAMOCTOSITEIFHOTO TUIAHUPOBAHUS ITyTEH TOCTHKEHUS LIETTH, YMEHUS
BBIOMPATh 3PHEKTUBHBIE CIIOCOOBI PEIICHUs YIEOHBIX U TT03HABATEIBHBIX 3a/1a4;
c(hOpMHUPOBAHHOCTh YMEHUSI COOTHOCUTH CBOM JIEHCTBHS C MJIAHUPYEMBIMU PE3yIbTaTaMu;
c(hOpPMHUPOBAHHOCTH YMEHUS OCYIIECTBIATH KOHTPOIb B TIPOIECCE TOCTHKEHUS pe3ynbTara,
KOPPEKTUPOBATh CBOM JICUCTBUS;

c(hOpMHUPOBAHHOCTh YMEHUS OLIEHUBATh NIPABUILHOCTD BBHITIOTHEHUS Y4eOHBIX 33124 U
COOTBETCTBYIOIIME BO3MOKHOCTH UX PEILLICHUS;

BBICOKUN YPOBEHb KOMIIETEHTHOCTH B 00nacTu ucnoib3oBanusi UKT;

c(hOpMHUPOBAHHOCTH IKOJIOTUUECKOTO MBITUICHHS;

c(hOpMHUPOBAHHOCTh YMEHUS MMPUMEHSATH B MIO3HABATEIHFHON, KOMMYHUKATUBHON U COIIMAIBHON
MPaKTUKE 3HAHUS, TIOTYyYEHHBIC PU U3YUECHUH TIPEIMETA.

JInYHOCTHBIE pe3yJIbTaThI:

c(hOpMHUPOBAHHOCTD MOJOKUTEITHFHOTO OTHOIIEHUSI K XUMHUH, YTO 00YCITaBIMBAET MOTHBAITHIO K
y4eOHOM e TETFHOCTH B BRIOpaHHOM cdepe;

c(hOpMHUPOBAHHOCTH YMEHUS peliaTh MpoOIeMbl TOUCKOBOTO U TBOPUYECKOTO XapaKTepa;
c(hOpMHUPOBAHHOCTH YMEHUS MPOBOJIUTH CAMOAHAIN3 U OCYIIECTBIIATh CAMOKOHTPOJIb 1
CaMOOIICHKY Ha OCHOBE KPUTEPHUEB YCIEITHOCTH;

c(hOpMHUPOBAHHOCTH HABBIKOB MIPOSBIICHUS TTO3HABATEIHLHONW WHUITUATHBBI B y4eOHOM
COTPY/AHHUYECTBE.



IlnanupyemMblie pe3vabLTATLI H3VUYEHUS YI€OHOI0 MpeaMeTa « XUMHUI»:

B pe3ynbrarte n3yueHus: yaeOHOro npeameTa « XuMus» Ha ypOBHE CPEHET0 00IIero 0opa3oBaHus:
BbINyCKHUK HAY4YUTCS:

pacKpbIBaTh Ha MPUMEPAX POJIH XUMHUU B (POPMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA U B

MPAKTUUECKOM JIEATETbHOCTH YEJIOBEKA,

JIEMOHCTPHPOBATh HA MMPUMEPaxX B3aUMOCBSI3b MKy XUMHUEH U IPYTUMHU €CTECTBEHHBIMUA HayKaMH;

pacKkpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUUYECKOro cTpoeHust A.M. bytiiepoBa;

noHuMath ¢uzndeckuii cmpica Ilepuogmueckoro 3akona JI.M. MeHnmeneeBa W Ha €ro OCHOBE
OOBSICHSITh 3aBHUCHMOCTh CBOWCTB XHMMHUYECKHUX D3JIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB OT
AJICKTPOHHOT'O CTPOSHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3usi BEUIECTB Ha OCHOBE OOLIMX IMpEICTaBICHUH 00 WX COCTaBe U
CTPOCHUHU;

MIPUMEHSTDH MPaBHJIa CHCTEMAaTUYECKOW MEXIYHAPOIHON HOMEHKJIATYPhI KaK CPEJICTBA Pa3InUCHUS
Y UISHTU(UKAIIUN BEIIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBIISITh MOJICKYJIIPHBIE W CTPYKTYpHBIC (DOPMYJIBI OPTaHWYECKUX BEIISCTB KaK HOCHUTEINEH
nH(OPMAIIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPHUHAJICKHOCTH K OMPEISIICHHOMY KIIACCy
COCTMHEHHI;

XapaKTepU30BaTh OPraHWYECKHUE BEIIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAM, YCTaHABIUBATH
MIPUYUHHO-CIIEACTBEHHBIE CBS3H MEXY JAHHBIMH XapaKTePUCTUKAMH BEIIECTBA;

MPUBOAUTH TPUMEPbl XUMHYECKUX PEaKIMil, paCKphIBAIOIIUX XapaKTEPHBIC CBONWCTBA THUITMYHBIX
MPEACTABUTENCH KJIACCOB OPraHMYECKUX BEIIECTB C IENbI0 MX HICHTH(PUKAIMH U OOBICHEHUS
00JIaCTH MPUMEHEHHS;

MIPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUS XMMHYECKHX PEaKIUi Ha OCHOBE 3HAHUKW O THIAX
XUMHUYECKOH CBSA3U B MOJICKYJIaX PEAreéHTOB U UX PEAKIIMOHHOU CIIOCOOHOCTH;

HCITOJIB30BaTh 3HAHMS O COCTABE, CTPOCHUU M XMMHYECKHX CBOWCTBAaX BEHIECTB ISl 0€30MacHOIO
MIPUMEHEHHUSI B IPAKTUYCCKOU ESITEIIbHOCTH;

MPUBOJUTh TPHUMEPHl MPAKTUYECKOTO HCIIOJIB30BAHMS IPOAYKTOB TepepaboTku HepTH U
MPUPOJTHOTO Ta3a, BHICOKOMOJEKYJISIPHBIX COCIMHEHMH (MOJMATUIICHA, CHHTETHYECKOTO KaydyKa,
aIeTaTHOTO BOJIOKHA),

MPOBOJIUTH OTBITHI MO PACMO3HABAHUIO OPTAaHMYECKHX BEHIECTB: TIUIEPUHA, YKCYCHOM KHCIIOTHI,
HETIpECNIbHBIX JKUPOB, TJIIOKO3bI, Kpaxmasia, OETKOB — B COCTaBE MHINEBBIX TPOAYKTOB U
KOCMETHUYECKHX CPEJCTB;

BIIAJCTh TMpaBWIaMU U TpUeMaMH O€30macHOM paboThl ¢ XHUMHUYECKUMHU BEIIECTBAMHU W
1a00paTOpPHBIM 000PYI0BAaHUEM;

YCTaHaBIUBATh 3aBUCUMOCTh CKOPOCTM XHMMHYECKOM peakuMu U CMENIeHUS XUMHYECKOro
paBHOBECHS OT Pa3jIMYHBIX (AKTOPOB C IENbI0 OMPEECICHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEHEBHOM KU3HU YEIOBEKA;

MPUBOAUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJIE, TPOU3BOACTBEHHBIX
MpoIieccax 1 KU3HEAESITeIbHOCTH OPTaHu3MOB;

MPUBOJUTH TMPUMEPHl XUMHUYECKHX PEaKIHil, PAaCKPHIBAIONINX OOIIME XUMHUYECKHE CBONCTBA
MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAILIIOB;

MPOBOJIUTh PACUEThl Ha HAXOXKIACHUE MOJEKYISIPHOU (OPMYIBl YIIEBOAOPOAAa MO MPOIYKTaM
CrOpaHusl W TIO0 €ro OTHOCHTEIbHOW TJIOTHOCTH M MAacCOBBIM JIOJIIM SJIEMEHTOB, BXOIAIINX B €T0
COCTaB;

BIIAJICTh MpaBWIaMU O€30TaCHOTO OOpAIEHUS C €IKUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBON XMMHUH;

OCYIIECTBIISITh MOMCK XUMHUYECKON MH(POpMAIIMU TIO0 HAa3BAaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;



KPUTUYECKH OIICHWBAaTh M MHTEPIPETUPOBATh XUMHUECKYI0O HH(OPMAIMIO, COJAEPKAIIyIOCsS B
COOOIICHUSAX CPEICTB MAaccOBOM MHQpoOpManuu, pecypcax MHTEepHETa, HAYYHO-TIOMYJISPHBIX CTAThIX
C TOYKH 3pPEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJIAX BBISABICHHS OIMIMOOYHBIX CYKICHUN U
(dbopmupoBaHUs COOCTBEHHON MO3HIINY;

OPEACTaBIATh IYTH pEIHIeHUs TIJoOAJIbHBIX HpoOJeM, CTOALIMX Iepe] 4YeIOBEYECTBOM:
9KOJIOTUYECKUX, FHEPI€TUUECKUX, CBIPHEBBIX, U POJIb XUMHH B PELIEHUU 3TUX NIPOOIIEM.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHUTHCS:

WJUTIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHUE W 3BOJIIOLHMID OPraHUYECKONM XMMHUU KAK HAyKH Ha
Pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ Pa3BUTHUS,
WCIIOJIB30BaTh  METOJbI HAyYHOTO TO3HAHUS TPU  BBINOJHEHWHW TPOCKTOB H  y4eOHO-
MCCIIEIOBATENILCKUX 3a7ad 110 HW3YYCHHUIO CBOWCTB, CIIOCOOOB TOJYYCHHS H PACIO3HABAHUS
OpraHMYEeCKHUX BEIIECTB;
OOBSCHATH TPUPOIY U CHOCOOBI OOpa30BaHMS XUMHUYECKOW CBS3U: KOBAICHTHOH (MOJIIPHOM,
HETOJSIPHOM), MOHHOM, METAJUTMYECKON, BOJAOPOJHOW — C LEIbI0 OINPEICTICHUS XUMHUYECKON
aKTHBHOCTH BEIIICCTB;
YCTaHABIIMBATh TCHETUYCCKYIO CBSI3b MEXIY KJIacCaMH OPraHUYEeCKHX BEHISCTB JJIi 0OOOCHOBaHUS
MPUHIUIAAIBHOW BO3MOYKHOCTH TIOJIYYEHHS] OPraHMYECKUX COEAMHEHHM 3aJaHHOTO COCTaBa M
CTpPOCHMUS;
yCTaHaBIMBATh B3aWMOCBSI3U MEXIy (DakTaMu W TEOopUel, MPUYMHOW U CJICACTBHEM IIPHU aHAIIM3E
MPOOJIEMHBIX CUTyallnii 1 00OCHOBAHWY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHYECKHUX 3HAHUH.

2. Cojaep:xkaHue y4eOHOro nmpeaMera « XuMus» B y4eOHOM ILJIaHe

B yue6HOM mane Ha uzyuyenue xumuu B 10-11 kiaccax orBogutcst 1 yueOHbIN yac B HEJENIO.
B aBTopckoit mporpamme M.H. AdanacreBa Ha uzydenue kypca xumun B 10-11 xmaccax orBogutcst 70
yacoB ( 110 344 B roay).
B paspaborannoii paboueil mporpamme Ha u3ydeHue Kypca xumuu B 10-11 kiaccax COOTBETCTBEHHO
orBoautcs 70 vyacoB (1o 34 4 B roxy).
®opMyIUpOBKY Ha3BaHUH pa3/ieloB U TEM COOTBETCTBYIOT aBTOPCKOM mporpamme. Bee npaktuueckue
paboThl, AEMOHCTPALlMU 1 J1AOOPATOPHBIE OMBITHI B3ATHI U3 Mporpammbl kKypca xumuu 1uist 10-11 kimaccos
aBTopa M.H. AdanacbeBoii.

Tabauna cogepkanusi yaeOHoro npeamera «Xumus» 10 kaace.

Paspennl, TeMbl ABTOpCKast Pabouas
NnporpaMmma NMporpamMma
Pa3nesa Ne 1. Teopust XuMH4Y€CKOro CTPOEHUS OPraHUYEeCKHX 3 3
COeIMHEeHU. IIpupoaa XuMHYECKHX CBA3EH
Paszpnen Ne 2. YraeBogopoasl. 9 9
Pasznen Ne 3. Kucaopoaconepxamue opranayeckmue 11 11

COCAMHCHUS.

Tema 3.1 CriupTsl 1 heHOIBI

Tema 3.2 AJ'IB)ICFI/II[BI, KCTOHBI U I(ap60HOBBIC KHUCJIOTHI

Tema 3.3 Cnoxusie 3¢upsl. Kupsl.

Pa3nea Ne 4. Azorcoaepskamue opraHu4ecKue coeJuHeHHs

3 3
3 3
2 2
Tema 3.4 YrneBonasl. 3 3
5 5
6 5

Pa3znen Ne 5. Xumus noiumeposn

Bcero

4




Tabauna cogepkanus yueOHOro npeamera « Xumus» 11 kiaacc.

Pa3nennl, TeMbI ABTOpCKasi Pabouas
nporpamMmma nporpamMmma

IToBTOpenue kypca xumuu 10 knacca 1 1

19 19
Pazgen Ne 1. Teoperndeckue 0CHOBbI XUMHH
Tema 1.1 Baxuelnme XuMHUUYECKUE TTOHATHS U 3aKOHbI 4 4
Tema 1.2 CtpoeHue BemecTBa 3 3
Tema 1.3 Xumudeckue peakiuu 3 3
Tema 1.4 PacTtBOpSBI 5 5
Tema 1.5 DnexTpoxXuMHUECKUE peaKuu 4 4
Paszjnen Ne 2. Heopranuueckasi xXumMusi 11 11
Tema 2.1 Metanisl 6 6
Tema 2.2 Hemertainssl 5 5
Paznen Ne 3. Xumus v :Ku3Hb 3 3
Pe3epBHoOe Bpemst 1 -
Bcero 35 34

Coaepsxkanue y4e0HOr0 npeamera
10kaacc (34u; 14. B HEemno)

Teopus XMMHY€CKOro CTPOCHUS OPraHuYecKuX coequHenuii. Ilpupona xumuyeckux cessei

Opranunyeckue BemectBa. Oprannueckas Xxumusi. CTaHOBJIEHHUE OPraHUYECKOW XUMHUH KaK HayKH.
Teopuss XUMHUUECKOTO CTPOEHHUSI BELIECTB. Y TIepOoaHblii ckener. M3omepus. M3omepsl.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPreTHUECKHE YPOBHU U MOYPOBHU. DJIEKTPOHHbIE OpOUTANIH, S-
AIIEKTPOHBI U P — ANEeKTPoHbI. CriuH 31eKkTpoHa. CrapeHHbIe SJeKTPOHBL. DJIEKTPOHHAS KOHPUTYpALIHS.
I'padnueckue 3nekTpoHHBIE POPMYIIBI. DIEKTPOHHAS MPUPOJIA XUMUYECKUX CBSI3€H, MU CBA3b U CUTMa
CBsI3b. MeTO/1 BAJICHTHBIX CBS3EH.
Krnaccudukanus oprannueckux coequHeHn. @yHKIMOHANIbHAS TPpyIIa.
Yriaesoaopoasl

[IpenenbubIe yriaeBoaopoasl (ankaHsl). Bo3OyxkIeHHOE cocTossHHE aToma yriieposaa. [ mbpuanzarus
aTOMHBIX OpOuTaNell. DNEKTPOHHOE | MPOCTPAHCTBEHHOE CTPOCHHE ATKAHOB.
I'omouoru. I'omosoruveckast pa3HocTb. ['oMonorunueckuii psaa. MexayHapoaHas HOMEHKIIATypa
OpraHMYECKHUX BelecTB. M3omepus yrieponHoro ckenera.
Mertan. [lonydyenue, puzndeckue 1 XUMHIECKUE CBOMCTBA MeTaHa. Peakinu 3aMenieHus
(ranoreHupoBaHUE), ACTUAPUPOBAHUS U U30MEpHU3aIiK aakaHoB. [lenHbie peakiiuu. CBOOOHBIC PATUKATIBL.
["anoreHonpon3BoAHbBIE ATKAHOB.

Kparnsie cBsa3u. HenpenenbHblie yrieBoaopoibl. AnkeHbl. CTpO€HHE MOJIEKYJIBI,
TOMOJIOTHS, HOMEHKIIATYpa U H30Mepus. Sp2 — ruObpuan3anus. DTeH (3THieH). M3oMepus yriepoaHoro
CKeJeTa U TIOJIOKEHUs ABOWHOM cBsi3u. [IpocTpancTBeHHas n3oMepus ( CTepeon3oMepHs).




[MonydeHre 1 XMMUYECKUE CBOWCTBA aJIKEHOB. Peakiuu npucoeimHeHus: (ruapupoBaHue,
raJoreHMpOBaHKe, TUApATAIHS ), OKUCIICHHE U MOJMMEpU3aliu akeHoB. [IpaBuiio MapKkoBHHKOBA.
BricokoMonekymnspHble coequHeHMsl. KauecTBEHHbIE peaklMK Ha JBOMHYIO CBS3b.

AJKaseHsl (IMCHOBBIE YIIIEBOI0POIbl). M3oMepus u HoMeHKIaTypa. JluBunni (Oyraguena-1,3) .
W3zonpen (2-metundyranuen-1,3). ConpsixéHnble ABOMHBIE CBsI3U. [loTyueHre 1 XUMHUYECKUE CBOMCTBA
akaJveHoB. Peakiuy npucoequHeHus (TaJlOreHUPOBAaHUS) U TIOJMMEPU3alY alKaUEeHOB.

Ankunbl. AnerusieH (3TMH) W ero romonoru. M3omepus u HOMeHkIaTypa. Medwckaaccosas
uszomepus. Sp-I'ubpuouzayus. XUMUUECKHE CBOMCTBa ajlKWHOB. Peakiuu mpucOeAMHEHHUS, OKHCICHUS U
MOJINMEPU3ALUH AJIKUHOB.

ApeHbl (apoMaTuyecKue yriieBofopo/isl). Mzomepust u Homenkinarypa. benson. beHzoiabHOe KOMIbIIO.
Tomyon. I3oMepus 3aMeCTUTEIICH.
XUMHYeCKHe CBOWCTBA OCH30J1a M €ro rOMOJIOroB. Peakiinu 3ameriieHus (raloreHUpOBaHNE, HUTPOBAHHKE),
OKHCJIEHHE U IpucoeauHeHus apeHoB. Ilectunumasl. I'eHeTnmdeckas CBsA3b apeHOB C JAPYTUMHU
YTJIEBOOPOIAMH.

[TpupoaHble MCTOUHUKHU yriieBoaopoaoB. Ilpupoansiii ras. Hedts. IlomyTHble HedTAHBIE ra3bl.

KameHHbIit yroib.
[Tepepabotka Hedtu. Ileperonka HedTH. PextudukanmonHas koyioHHa. bensuH. Jlurpown. KepocwuH.
Kpekunr nedrenponyktoB. TepMuueckuil U KaTaIUTUYECKU KpekuHTu. [Tuponus.

Kucaopoacoaepxamme oprannyeckue coenmnenusi. Kucinopoaconepskamye opraHi4eckKie COeIMHEHUS.
OpHoaToMHbIE NpefeNbHble cnupThl. DYHKIMOHANBbHAS TIpynna cnupTtoB. M3omepuss U HOMEHKIATypa
cupTOB. MeTaHoa (METUIIOBBIHM crupT). DTaHoJ (3THIIOBBIN ciupT). [lepBUUHBINA, BTOPUYHBIN M TPETUUHBIH
aToMm yriiepoaa. BonopoiHas cBs3b.

ITonyyenue u xumuueckue cBoicTBa cnupToB. CrnuproBoe Opoxkenue. depmeHThl. BonopoaHbie cBs3M.
DU3M0I0TNYECKOE JEICTBIE METAHOJIA U 3TAHOJIA. AJIKOTOJIU3M.

MHoOroaroMHsle CIUPTHl. DTHWICHIVINKOJIb U INIMLEPUH. XUMHUYECKUE CBOMCTBA MIPEIEIbHBIX MHOIOATOMHBIX
cnupToB. KayecTBeHHas peakuysi Ha MHOTOATOMHBIE CIIUPTBI.

®eHoubl. ApoMaTuieckue CupThl. XUMUYecKHue cBoicTBa (peHosa. KauecTBeHHas peakius Ha (eHOI.
KapOouunbsuble coeaunenus. KapOonunbHas rpynma. AusbpaerujgHas rpymnmna. Amnpaeruisl. KeToHbI.
N3omepus 1 HOMEHKIIATypa.

[Tonyuenne u XMMUYECKHE CBOMCTBA aJbJCTHIOB. Peaknny OKHCIEHUS M NPHUCOCIUHEHHUs aJbJIETHUIOB.
KauecTBeHHBIE peaKIMK Ha aJIbJETUIbI.

Kap6onoBbeie kucnotel. KapOokcunbHas rpynmna (kapOokcorpynma). M3omepuss U HOMEHKJIATypa
KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE IpeJesibHbIe KapOOHOBBIE KHUCIOTHL. IlodydeHue OIHOOCHOBHBIX
NpeleiabHbIX KapOOHOBBIX KHCJIOT. XHMMHMUYECKHE CBOMCTBA OJHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX
KHCI0T. MypaBbuHas KACIOTA. YKCYCHasl KUCI0TA. ALIETaTHI.

Crnosxnble 3¢upsl 1 xupbl. Homenknarypa. [lonydenue, xumuueckne CBOMCTBA CIOKHBIX 3¢upoB. Peakius
stepuduxanyu. IerouHoN THIPOIN3 CIOXKHOTO Adupa (OMBUICHHUE).

XKupsl. TBepasbie KUpHI, KUAKUE KUPbl. CHHTETUYECKHE MOIOIIIHE CPECTBA.

VYranesonsl. Monocaxapuael. I'moko3a. @pykrosza. Onurocaxapuasl. Jncaxapuasl. Caxaposa.
[Tomucaxapuael. Kpaxman. I'mukoreH. Peaknusa nmonmmkonaeHcannu. KadecTBeHHas peakuus Ha Kpaxmad.
Lennronosza. Auerunuenionos3a. Knaccudukanus BoJIOKOH.

A3oTcoaepikaluye OpraHn4ecKue COeAMHEHUS.

A3oTcozep)Kalie OpraHMYecKHe CcoeluHeHus. AMuHbl. AmuHorpynna. AxHuiuH. llomyuenue wu
XUMUYECKAE CBOMCTBA AaHWJIMHA. AMHHOKHCIOTBHL. ~ M30Mepuss M HOMEHKIaTypa. bUIIONSApHBIA HOH.
Ilentunnast (amuanast) rpynma. IlenTupnas (amuaHas) CBsi3b. XHMHUYECKHE CBOMCTBa aMHUHOKHCIIOT.
Ilentuael. Iomunentuael. I mumud.

benxu. Ctpykrypa 0enkoBoii MosieKyIibl (IepBUYHAs, BTOPUYHAS, TPETHYHAs, YeTBEPTUYHAS). XMMHUYECKHE
cBoiicTBa OenkoB. JleHaryparust u runponu3 6enkoB. L[BeTHbIC peakiinyu Ha OEIKH.

A3zotconepixaniue rerepounknnyeckue coennuenus. [lupuaun. [uppon. upumuaun. Ilypun. Azotucteie
OCHOBAHMSI.

Hyxneunnossie kucnotsl. Hykneornapl. KommnieMeHTapHble a30THCTHIE OCHOBAHHUS.
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XuMus ¥ 310pOBbe yenoBeka. PapMaKoIoruyecKas XuMusl.

XuMuUs NMOJUMEPOB

[Tonmnmepsl. Ctenens nonumepusaunu. Monomep. CTpykTypHOE 3B€HO. TepMOIIacCTUYHBIE OJUMEDBI.
Crepeoperynspasie nonumepsl. [Tonuatunen. [Honmunponuien. [lonmuterpadropatunen. TepMopeakTUBHBIE
nosmMepsl. Denonodopmanbaeruaabie cMobl. [lnactmaccsl. @eHoruracTel. AMUHOMIACTBL. [IeHOmIacThI.
[Ipuponnerit kayayk. Pesuna. D6onuT. CunteTndyeckue kayuyyku. CHHTeTHUECKHE BOJIOKHA. KanpoH.
JlaBcan.

JdemoncTpanuu.

e (OOpa3Lpl OpraHuYecKUX BEUIECTB U MaTepUaaoB. Moaenu MOJIEKYJl OpraHMYECKUX BEIIECTB

e OTHOUIEHNE aJTKAHOB K KUCJIOTaM, LeJI04aM, pacCTBOPY IIEpMaHraHaTa Kajaus 1 OpOMHOM BOJIE.

e Monenun MOJEKya TOMOJIOTOB M u30MepoB. lloiydyeHue anerwieHa KapOMIHBIM CIIOCOOOM.
B3aumMopneiicTBue arneTruieHa ¢ pacTBOPOM IlepMaHraHata Kaiaus U OpomHO#M Bomoi. ['openue
anetwieHa. PasymokeHue Kaydyka IOpU HAarpeBaHMM M MUCHBITAHUE HPOLYKTOB PA3JI0KEHHUS.
3HAKOMCTBO C 00pa3aMH Kay4dyKoB.

e benzon kak pactBoputenb. ['openne Oenzona. OTHomeHne OeH30s1a K OPOMHOM BOJIe U PAcTBOPY
nepmanrasara kanus. OKuciaeHue Tojryona

e PactBopeHue B alleTOHE Pa3IMYHbIX OPIrAHUYECKUX BEIIECTB.

e (OO0pa3supl MOIOUIMX M YUCTSIIMX CPEICTB.

e  (OOpa3ipl MmIacTMace, CAHTETHYECKUX KaydYyKOB U CHHTETHYECKHUX BOJIIOKOH.

JlaGopaTopHble ONBITHI.

H3roroBneHune Mozenei MOJIEKYJl yIieBOI0POI0B
O3zHakoMJieHHe ¢ o0pa3amMu NpoaAyKTOB HeTenepepadboTKu
Oxkucnenne Metanais (dTaHans) okcuaom cepedpa(l).
Oxucnenune Merananis (3TaHalsl) THAPOKCUIOM MeTu(2)
PacTBOpUMOCTB JXKHPOB, JOKA3aTEIbCTBO UX HENPEAEIBHOIO XapaKTepa, OMbUIEHUE HKUPOB.
CpaBHEHHE CBOICTB MblJIa U CHHTETUYECKUX MOIOLIUX CPEJCTB
CBolicTBa III0KO3bI KaK aJbAETUI0CIUPTA.
B3aumMopeiicTBue caxapo3bl ¢ THAPOKCUIOM KaJlbIUs.
[IpuroroBnenne KpaxmManbHOIO KJICHCTEPA U B3aUMOJECUCTBUE C MOJOM.

10. I'mpponus kpaxmana.

11. O3HakoMmieHHe ¢ oOpa3amMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH.

12. IiBeTHBIE peaku Ha OEIKH

13. CBoiicTBa KanpoHa.

IIpakTnyeckune padorTnl
1. « [lomyueHue 3TUIEHA U OIBITHI C HUM.
2. «I[TomyuyeHue u cBoiicTBa KapOOHOBBIX KUCIIOT.
3. «PemieHne 3KCIIepIMEHTABHBIX 33/1a4 HA PAaCTIO3HABaHUE OPTaHWYECKHUX BEIIECTBY.
4. «Pacnio3HaBaHMe IJIACTMACC U BOJIOKOHY.

©CoNoO~WNE

Coaep:kaHue yueOHOro npeamMera
l11kaacc (344; 14. B HEAen0)

Teopernyeckue 0CHOBbI XMMUU

Baxuelinme XuMUYeCKUE OHATHS U 3aKOHBI. XUMUYECKUH 3J1€MEHT. ATOMHBIN HOMEp. MaccoBoe uucio.
Hyxnuner. Paguonyknuast. 30Tomnsl.

3aKOH COXpaHEHHs MAacChl BEIIECTB. 3aKOH COXPAaHEHUS U IpeBpalleHus sHepruu. Jled ekt macchl.
[lepuonnueckuii 3akoH. DaeKTpoHHas KOHpuUrypauus. ['padudeckas snekrponHas popmyna.
Pacnipenenenue 371€KTpOHOB B aTOMaX 3JIEMEHTOB MaJIbIX M OOJIBIINX MEPUOIOB, S-, P-, d- 1 T —3meMeHTHI.
JlanTanonasl. AkTuHONBL. MICKYCCTBEHHO IOJTydEHHBIE 2JIeMEHThl. BanenTHoCTh. BaneHTHble
BO3MOKHOCTH aTOMOB. BoJ1I0pOIHBIE COEIMHEHHS.



Crpoenue BemectBa. MonHas cBa3p. KoBasieHTHas (1osispHas U HETIOJSIPHAs) CBSI3b. DJIEKTPOHHAs
dbopmyna. Metanmudeckas cBsi3b. BomopoHas cBs3b.

I'uOpuan3anmsi aTOMHBIX OpOUTATICH.

Kpucrannsl: aroMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUIMUECKHUE. DIEeMEHTapHas s4eika.

[Momumopdusm. [Homumopdusie monudpukamuu. Amnorponus. Uzomepus. ['omonorus. XuMUUECKH CHHTE3.
Xumuueckue peakuuu. OKUCINTEIbHO — BOCCTAHOBUTEIIBHBIE peakuu. Peakinu pas3iiokeHus, COeIMHEHHUS],
3aMelIeHus, 0OMEeHA. DK30TepPMUYECKUE B SHIOTepMHUUECKUe peakiuu. OOpaTuMbie U HEOOpaTUMBIE
peaknuu. TerumoBoit 2 ekt peaknuu. 3akoH ['ecca. Tepmoxumudeckue ypaBHeHus. Temiora oOpa3oBaHus.
Tennotra cropanusi.

CKOpOCTh XMMHUYECKOUN peakini. AKTUBUP.OBAHHBIN KOMILUIEKC. 3aKOH JeUCTBYOIUMX Macc. Kunernueckoe
YpaBHEHHUE PEaKIIUH.

Karamus. Karanuzarop. UHru6utop. 'oMoreHHbIN 1 TeTepOoreHHbI Katanu3. KaTantuTudaeckue peakiuu.
Xumuueckoe paBHoBecue. [Ipunanmmn Jle [llarense.PacTBopsl. JucnepcHbie cuctemsl. [ pydoaucnepcHbie
CUCTEMBI (Cy3IeH3un U 3Myibcun). Komouaueie pactBopsl (30111). A3po3oiu. CriocoObl BEIPaKEHUS
KOHIIGHTpALlUK PacTBOPOB. MoisipHast KOHIEHTPALUS (MOJISPHOCTD ). DNEKTPOIUTHL. DIIEKTPOIUTHIECKAS
mucconmanus. Crenens qucconuanuu. Koncranra auccounanuu. Bonopoanelil nokasarens. Peakiun
HMOHHOTO oOMeHa. [ uaposn3 opraHu4ecKux BEIecTB. [ uIpon3 comeil. DIeKTPOXUMUUECKUE PEaAKIIUH.
lNanbBanMyeckuii 3emMeHT. DnekTpobl. AHoA. Kartoa. Akkymynarop. TONIMBHBIN 3J1€MEHT.
DnekTpoxumus. Ps cTaHAapTHBIX 3JIEKTPOJHBIX MOoTeHnanoB. CtangapTaeie ycnoBus. CTaHaapTHBIN
BOJOpOAHBIN noTeHuuan. Koppo3usa meramnoB. XumMudeckas U 3JIeKTPOXUMUYECKAsE KOPPO3Us. DIIEKTPOIU3
BOJIHBIX PACTBOPOB U PACILIaBOB.

Heopranunueckasi xumms

Mertamibl. CriocoObl ostydeHust MeTaiuioB. JIerkue u TspkEnbie MeTaiuibl. JIerkomiaBkue v TyrorjaaBKue
Mertauibl. Metainmnyeckue  smeMeHThl  A- u b-rpynn. Meas. Lunk. Tutan. Xpom. XKenezo. Hukens.
[Tnatuna. Crnasel. Jlerupyromue no6asku. Yépueie metaisl. L{BeTHbie MeTamibl. Yyryn. Crans.
JlernpoBannslie ctanu. OKcuapl U rTUAPOKCH b MeTaiuioB. Hemeramsl. [IpocThie BemecTBa — HEMETAILIBI.
Yraepon. Kpemunii. Azor. @ochop. Kucmopoa. Cepa. @rop. Xiop. KuciaoTHEIE OKCHIBI.
Kucnoponcoaepxkaunue kucnotsl. CepHas kucnorta. A30THas KuciioTa. BonopoiHbie coelMHEeHHs
HEMETAaJJIOB.

['eneTnyeckasi CBsI3b HEOPraHUYECKUX U OPTAaHUYECKUX BELIECTB.

XUMUA U )KU3Hb

XUMHYECKasi TMPOMBIIIJIEHHOCTb. XHUMHUYECKasl TEXHOJOTUsS. XUMHUKO TEXHOJIOTHYECKUE TPUHLIUIIBI
MPOMBIIIJICHHOTO TIOJy4eHHUs: MeTayuioB. YepHas meramryprus. [IpousBoacTBo uyryHa. JlomeHHas medsb.
Arnomepanus. [IpousBonctBo cranu. Kucnopoansiii kKoH BepTep. be3oTxonHoe mpou3BoACTBO. XHUMHUS B
obiTy. Ilponyktel mutanusi. beitoBas xumusa. OTaenodnble MaTepuanibl. JlekapcTBEHHBIC Mpemaparthl.
DKoJIOrM4ecKuil MOHUTOPUHT. [IpenenbHo 1onycTUMble KOHLIEHTPALUK.

JdemoHcTpaumu.

Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAIUNTMYECKUX KPUCTATUIMUECKUX PEIIETOK.

Mopenu MOJEKyJ1 H30MEPOB U TOMOJIOTOB

Pa3nuuHble TUIIBI XUMHUYECKUX PEAKIIUMA, BUIEOONBITHI 110 OPTaHUYECKON XHUMUH.

OO0pa3ipl METANIOB U UX COSIMHEHUH, CTIIaBOB.

B3aumoneiicTBre METaIOB € KUCIOPOIOM, KUCIIOTaMH, BOJIOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATFOMHUHHUS U €r0 THIPOKCH/IA.

B3auMopeiicTBue Meau M Kene3a ¢ KUCIOpPOAOM; B3aHMMOJEHCTBHE MENHW M Keje3a ¢ KUCIOTaMu
(cepHas, cosstHas ).

[Toryuenue ruapokcunos menu (1) u xpoma (1), okcuna menu.

B3aumoneiicTBre OKCHIOB U THIPOKCHIOB METAJIOB C KUCIOTaMHU.

Joka3zatenbcTBo amdorepHocTr coenquHeHuit xpoma(1ll)

OO0pa3ipl HeMETaIoB.

Monenu KpUCTaUIMYECKUX PEHIETOK anmasa u rpadura.



e [lonmyyenue amMMuaka M XJIOPOBOJOPOAA, PACTBOPEHHE HMX B BOJE, JOKA3aTE€IbCTBO KHCIIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.

e (CxuraHue yriast U cepbl B KUCJIOPOJE, OINpENEICHHEe XUMHUYECKHX CBOMCTB MPOAYKTOB CTOpaHUS.
B3aumopeiictBe ¢ MeIp0 KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOThI, KOHIIEHTPUPOBAHHOU H
pa30aBICHHON a30THON KUCIIOTHI.

e (OO0pasipbl cpeAcTB OBITOBOM XUMUU, HHCTPYKIIUU IO UX MPUMEHEHHUIO.

JlaGopaTopHbIie ONBITHI.
1. H3ydeHue BIMSHHS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKHX PEAKITUIT
2. OmpeneneHue peakuu Cpeibl YHUBEPCAITBHBIM HHIUKATOPOM.
3. T'maponus coseid.

IIpakTnyeckue padoThl
1. IlpuroroBieHue pacTBOPOB € 3aJaHHOW MOJIIPHOM KOHLIEHTPALIUEN».
2. Pemenue sKcriepuMEHTAIBHBIX 3a7a4 10 TeMe «MeTabh)
3. Pemenwne skcriepuMeHTAIBHBIX  3a7a4 1o TeMe «HemeTtambny

[IpakTuueckue paboOThl CrpyNIUPOBaHbI B 0JIOKH — XMMHUYECKUE IPAKTUKYMBbI, KOTOPBIE CIY>KaT HE TOJIBKO
CPEIICTBOM 3aKPEIICHUSI YMEHHUI U HABBIKOB, HO TAK)KE M CPEJCTBOM KOHTPOJISI 32 KAYECTBOM HX
c(hOPMUPOBAHHOCTH.



4. TemaTH4eckoe IVIAHUPOBAHHE
10 knace

TeMbl, BXOAsIIIIHE B JaHHBIN pa3jaelt

XapakTepucTHKA OCHOBHBIX BH/I0B /IeATEJIbHOCTH
Y4eHHMKa (HA YPOBHe Y4eOHbIX J1eiiCTBH)

BocnurareabHBbI acIeKT

Teopnﬂ XUMHYECCKOI'0 CTPOCHUSA OPraHu4e€CKUuX coeTHHEHHU. Hpnpona XHMMHYE€CKHX CBA3EH. (3 ‘l)

1. IIpeameT opraHMYECKON XUMHUH.
Teopust XUMHUYECKOTO CTPOCHUS
OpPraHUYECKHUX BEILLECTB.

2. CocTosiHHE DIIEKTPOHOB B aTOME.
DIIEKTPOHHAs PUPOJIa XUMUYECKUX
CBSI3€H B OPraHUYECKUX COCTUHECHHSIX.
3. Kimaccudukanust coequaeHui

OpFaHI/I‘-ICCKI/IX.

JlemoHCcTpaMu. OO6pa3sibt
OpFaHI/I‘ICCKI/IX BCIICCTB H MaTepI/IaHOB.
Moaenu MOJICKYJI OpPraHHYECKUX
BEILIECTB.

OOBACHATH, TOYEMY OPraHUYECKYI0 XHMHIO BBIACIUIN B
OTAENBHBIA  pazaen Xumuu. llepedncisiTe OCHOBHBIE
NPEANOCHUIKA ~ BO3HUKHOBEHUS  TEOPUM  XHMMHYECKOI'O
cTpoeHusd. PasznuyaTe TpH OCHOBHBIX THIA YIJIEPOIHOIO
CKelleTa: Pa3BETBIEHHBIN, HEpa3BETBJICHHBIN Hu
nukiueckuii.  OnpenensTe HaJU4he aToMOB YTIIepoja,
BOJIOPOJIa U XJIOpa B OPraHMYECKHUX BellecTBax. Paznuuarh
MOHSTUSL  «AJIEKTPOHHAsT 000JOYKa» U  <«OJIEKTPOHHAs
opbutanb». M300paxkarh dIEKTPOHHBIE KOHQPUTYpaluu
aTOMOB JJIEMEHTOB 1-r0 W 2-TO MEPUOJOB C TOMOIIBIO
JNEKTPOHHBIX M Tpa@HUuecKuX JIIEKTPOHHBIX (HOPMYIL.
OOBsICHATh MEeXaHU3M 00pa30BaHMsI U OCOOEHHOCTH G- U T-
cBsazeil.  Omnpenenarb NPUHANICKHOCTh OPraHUYECKOIo
BEIIECTBA K TOMY HWJIM HMHOMY KJAacCy IO CTPYKTYpHOU

dbopmyre.

® [IOBbIIIEHUE (PYHKUMOHAIBHONH  4YHUTATEIbCKOU
KOMIIETEHIIMH 00y4YaroIuxcs;

® YCTaHOBJICHHUE JOBEPUTEIIbHBIX OTHOUICHUH MEXKIY
YUUTEIEM M €ro Y4YEHHKaMH, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCTIPHSTHIO YYAIIUMUCS TPEeOOBaHUH U
npocso YUUTE, IIPUBJICUCHHE BHUMAaHUs
HIKOJIbHUKOB K IEHHOCTHOMY acCIeKTy IoJy4aeMoil Ha
ypOKEe COLMalbHO 3HauYuMOH uHpopmanuen —
UHHULAMPOBAHUE €€ OOCYKICHUsS, BBICKA3bIBAHUS
y4alliMHUCs CBOEIO MHEHHMS 110 €€ MOBOJLY, BEIpaOOTKH
CBOET0 K HEll OTHOIICHUS;

® UCMOJb30BAHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH
coJiepKaHusl y4yeOHOro Impeamera JJii HOJArOTOBKH
oOydaromuxcsi K 000CHOBaHHOMY 3pEIOMY BBIOOpY
npodeccuy,  yIOBIETBOPAIOUIEMY  KaK  JIMYHBIE
UHTEpEChl, TaK M OOILIECTBEHHbIE NOTPEOHOCTH U
3aIpoChl PhIHKA.

|

2.1. llpenesnbHble YIieBOAOPOAbI — AJKaHBI (2 4)

4. DNeKTpOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE AJIKaHOB. [ OMOJIOTH U H30MepbI
AJIKaHOB.

5. MeraH — npoCTeHIniA IpeICTaBUTEDb
AJIKaHOB.

JdemoncTpanun. OTHOIIEHHE AJKaHOB K
KHCJIOTaM, niesiouam pacTBopy
nepMaHraHara Kajaus u OpoMHOMN BoJe.
JlaGoparopublii onbIT. 3roroienue
MOJIEJIEN MOJIEKYJ YIJIEBOJOPOJIOB.

OOBSICHATH MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB
Ha OCHOBE NPEACTaBICHUN O TUOpUAM3aLUN opOuTasei
aToMa yriepoza. M3roraBnuBaTe MOIEIN MOJIEKY AJIKAHOB,
PYKOBOACTBYSACh ~ TEOpUEH  XHMHUYECKOTO  CTPOCHHUSA
OpraHMYecKux BemecTB. OTIMYaTh TOMOJIOTH OT U30MEPOB.
Ha3piBaTh ankaHel 1O MEXAYHAapOAHOW HOMEHKIATYpE.
CocraBiATh YpaBHEHUS XUMHMUYECKHUX peakuui,
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA METaHA U €ro
roMosioroB. Pemare pacu€rHble 3a1a4i Ha BBIBOJ (POPMYJIbI
OpPraHMYECKOT0 BEIIECTBA.

e TMOOYXIEHHE IIKOJFHHUKOB COONIOAATh Ha YpPOKE
OOIICTTPUHATHIC HOPMBI TTOBEJICHHS, TTPABHIIA OOIICHHS
co crapmMMH  (YYUTENSIMH) M CBEPCTHHKAMHU
(oOyyaromumucst), TPUHIUIBI YIeOHOU TUCIUTUTMHBI
U CaMOOpraHHU3alHu;

®  JCIIOJIb30BaHME BOCHHUTATENIBHBIX BO3MOKHOCTEH

coAepKaHus yueOHOT0 npeaMera yepes
JEMOHCTPALIMIO JETAM MPUMEPOB OTBETCTBEHHOTO,
TPaKJaHCKOTO MMOBEJICHMUS, MPOSIBJICHUS

YEJIOBEKOJIIOOMS U JOOPOCEPACYHOCTH, Yepe3 Mmoa0op

10




COOTBETCTBYIOIIMX TEKCTOB MJIA YTEHHS, 3ajad s
pelieHus, NpoOJIeMHbIX CUTyalui 1 00CYKIEHUS B
KJIacce.

2.2. HenpeneabHbIe YyIri1eBOA0POAbI (AJIKEHbI, AJTKAANEHbl U AJKUHBI) (4 1)

6. HenpenenbHble yriieBOAOPOIBL.
AJIKEHBI: CTPOEHUE MOJIEKYJI, TOMOJIOTUS
u uzoMepus. Ilonmydyenue, cBoiicTBa u
IIPUMEHEHHE AJIKEHOB.

7. IlpakTHyeckas padora Nel
«Ilony4yeHue 3TUIEHA U OIIBITHI C HUM.
8. AJIKaJluEHBI.

9. ALleTHIIEH U €ro TOMOJIOTH.

JdemoncTpaumu. Mogenn  MOJEKyn
roMosioroB u uszomepoB. [lomydenue
aleTWieHa  KapOMIHBIM  CIIOCOOOM.

BzaumopeiicTBue aneTusieHa ¢ pacCTBOPOM
nepMaHraHatra Kaiuus ¥ OpOMHOM BOJOH.
I'openne aleTUICHA. Paznoxxenue
KaydyKa TpH HAarpeBaHUU U HUCIIBITAHUE
MPOJIYKTOB Pa3JI0KEeHHUS.

3HAKOMCTBO C 00pa3liaMH KayqyKoB.

OOBSICHATH  IPOCTPAHCTBEHHOE  CTPOEHHE  MOJIEKYJIbI
STUJICHA Ha OCHOBE TIPEACTABJICHHH O TUOpUAW3AIUN
aTOMHBIX pOuTaneit yriaepoxa. M3o0paxkaTe CTPYKTYpHBIE
(GbopMyJIbl ATKEHOB M HMX HM30MEPOB, HA3bIBATh AJKEHBI I10
MEXIYHAPOJAHONH HOMEHKIIATYpe, COCTaBIATH (HOPMYIIBI
aJKeHOB 10 uX Ha3BaHusAM. CoOCTaBIATh YpaBHEHUS
XAMHYECKUX PpEaKUUid, XapaKTEePU3YIOIINX XUMHUYECKHE
coiictBa  ankeHoB. llomywars o3Tmnen. JlokaseiBarhb
HETPEIETbHBIN Xapakrep JTHUJICHA c IIOMOIIBIO
Ka4eCTBEHHOM peakluu Ha KpaTHble cBA3U. CoCTaBisAThH
YpaBHEHUS XHUMHUYECKUX PEAKUUH, XapaKTEPU3YIOUIUX
HeMpeACIbHBI  XapakTep ankaaueHoB. OOBACHATH SP-
THOPUAM3AIMI0 W MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJIBI
areTHIICHA, Ha3bLIBaTh TOMOJIOTH aleTHIICHa I10
MEXKJIYHapOAHOM HOMEHKJIATYPE, COCTaBIISITh YpPAaBHEHUSA
peakuMii, XapakTepU3yIOIIMX  XMMHYECKHE  CBOMCTBa
areTHiIcHa.

® IpPUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (HOpM
paloThl yJaluxcs: MHTEIUIEKTYaJIbHBIX, JIEIOBBIX,
CUTYallMOHHBIX urp, CTUMYJIMPYIOIINX
IIO3HABATEJBbHYIO MOTHBALUIO LIKOJIbHUKOB;
JUCKYCCUH, KOTOpBIE JaloT ydanmmcst
BO3MOXHOCTb ~ NPHOOPECTH  ONBIT  BEJCHHUSA
KOHCTPYKTUBHOTO JIHAJIOTa; TPYNIOBOH pabOTHI
Wwid paboThl B Mapax, KOTOpbIe y4aT IIKOJIbHHUKOB
KOMaHAHOU paboTe U B3aUMOAECHCTBUIO C JPYTHUMHU
JETbMU;

® BKJIIOYEHHE B YPOK HIPOBBIX
KOTOpBbIE TOMOTAlOT  MOJAEpPXKAaTh
JIeTe K IIOJy4YEHUIO 3HAaHWH,
MO3UTUBHBIX  MEXJIMYHOCTHBIX OTHOILIEHUH B
KJiacce, IIOMOTaIOT YCTaHOBJICHUIO
no0poxenarenbHON aTMoc(hepsl BO BpEMsl YpOKa.

Hpoueayp,
MOTHUBALIMIO
HaJIAKUBAHUIO

2.3. Apenbl (apomaTuyeckue yriaesogopoasbi) (1 1)

10. benson u ero romosnoru. CoiicTBa
OeH301a ¥ €T0 TOMOJIOTOB.
JdemoHncTpanmu. benzon KakK
pacTBOPUTEIIb. l'openue OeH3oa.
OtHomeHue GeH3ona kK OpOMHOU BoJe U
pacTBopy repMaHraHaTa KaJIns.
Okucrenue Tonyoa.

OOBSICHATH DIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3osa. M300pakath CTPYKTYpHYIO (GopMyiry
Oenzona nBymsi crnocobamu. OOBSICHATh, Kak CBOWCTBa
OeH301a 00YCIIOBICHBI CTPOCHUEM €TI0 MOJICKYJIBI.
CocTaBnsTh ypaBHEHHUS PpEaKIIHiA, XapaKTePU3YIOIINX
XUMHYECKHE CBOMCTBA O€H30JIa ¥ €70 TOMOJIOTOB.

e T00yX/eHHe NIKOJIbHUKOB COONII0IaTh HA YPOKe
OOIIETIPUHATBIE HOPMBI  TOBEIEHUS, IpaBUIIa
oOlmeHusT co  CTapmuMU  (YUUTEISIMH) |
CBEepCTHUKamMH  (0OyyarolUMUcCs),  HPUHLHUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3aI1H;

e BKIIOYEHHE B YPOK MIPOBBIX MPOIERyp,
KOTOpblE€ TIOMOTAIOT TMOJAEpk aTb MOTHUBAIIUIO
Jeteid K TONYYeHHIO 3HAHWM, HalaKUBaHMIO
MO3UTHUBHBIX ~ MEXKJIMYHOCTHBIX ~ OTHOUICHUH B
KJ1acce, IIOMOTal0T YCTaHOBJIEHUIO
noOpoxenarenbHON aTMoc(hepsl BO BpeMs ypoKa.

11




2.4. IlpupoaHble HCTOYHUKH U NepepadoTKa yrieBoaopoaoB (2 1)

11. [IpupoaHbie UCTOYHUKHT
yrieBoaopoaos. [lepepaboTka Hedru.

12. KonTpoabHasi padora 1 o remam
«Teopust XUMHUYECKOTO CTPOCHHUS
OpPTaHUYECKUX COCAUHEHUNY,
«YTIIEBOAOPOIBI.

JlaGopaTtopHblii onbIT. O3HAKOMJICHHE C
oOpa3Lamu NpoayKToB
HedTenepepabOTKH.

XapakTepu30BaTh COCTaB MPHUPOJHOTO Ta3a W IOMYTHBIX
HEe(TAHBIX Ta30B. XapaKTepU30BaTh CIOCOOBI MEpepadbOTKU
HeTH. OOBICHATH OTNIMUKE OCH3MHA MPSMOM MMEPETOHKU OT
KPEKUHT - OEH31Ha.

e MoOBbIIIeHUE PYHKIIMOHATIHHONW YUTATEIHCKOM
KOMITETEHIIMH 00YJaroIIuXCs;

® HCMOJb30BaHUE BOCITUTATEIbHBIX
BO3MOXKHOCTEH coJep)KaHusi yd4eOHOro mpeameTa
yepes JIEMOHCTPALINIO JIeTAM MIPUMEPOB
OTBETCTBEHHOTO, IPa)IaHCKOTO MOBE/ICHUS,
MPOSIBIICHUS Y€TIOBEKOIIIOOUS U JOOPOCEPICTHOCTH,
yepe3 MoAOOp COOTBETCTBYIOUIMX TEKCTOB JUIf
YTeHHs, 3aJa4 i1 PEUICHUs, MPOOIEMHBIX
CUTyalui ass o0Cy>KJIeHHS B Kiacce.

3. Kuciaopoacoaep:xamnue opranndeckue coequenus (11 u)

3.1. Cnuptsl 1 peHodbI (3 4)

13. OHOaTOMHBIE ITpEIEAbHbIE CIIUPTHI.
Ilonyuenune, XMUMUYECKUE CBOKCTBA U
MPUMEHEHUE OJTHOATOMHBIX MPEACIIbHBIX
CIIUPTOB.

14. MHOroaTOMHBIE CIIUPTBHI.

15. ®eHobI M apOMATHYECKUE CITUPTHI.
Jladoparopubie onbITbl. OKucIeHUE
sta”Hona okcugom Meau(Il). PactBopenue
TJIMIIEpUHA B BOJE U PEAKIUs €ro cC
ruapokcuaoM  menu(Il). Xummueckue
cBoMcTBa (peHona.

N300paxarh 0o0IIyr0 GOopMylTy OJHOATOMHBIX MPEACITBHBIX
cuptoB. OOBIACHATH 00pa3oBaHUE BOJAOPOTHON CBSI3U U €&
BIUsHUE Ha (usnueckue cpoiicTBa crnupToB. COCTaBIATH
CTPYKTypHBIE (POPMYIIBI COUPTOB M UX M30MEPOB, HA3HIBATH
CIIUPTHI O MEXAYHAPOJIHONW HOMeHKIaType. OOBICHATH
3aBHCUMOCTh CBOIICTB CIIUPTOB oT HAIUYUs
¢yuknuonansHoi rpynnsl (-OH). CoctaBisath ypaBHEHHS
peakuui, XapaKTepU3yKOUIMX CBOMCTBA CHUPTOB M UX
IIPUMEHEHUE. XapakTepu3oBaTh ¢duznonornyeckoe
JeicTBUE MeTaHojla M dTaHoja. CocCTaBisATh YpaBHEHHUS
peaKunii, XapaKTepU3YIOIIUX CBOMCTBA MHOTOATOMHBIX
CIUPTOB, M TPOBOAWUTH KA4ECTBEHHYI0 pEaKIMIO Ha
MHOroaToMHble cupThl. OOBSACHATH 3aBUCHMOCTH CBOWCTB
(deHona OT CTPOEHHUs €ro MOJIEKYJNbI, B3aUMHOE BIIHSHUE
aTOMOB B MoJiekyjge Ha mnpumepe @enona. CocTaBisiTh
YPaBHEHUS pEakUUH, XapaKTePU3YIOIIUX XUMHUYECKHE
cBoiicTBa (peHoa.

e [pUBJIICYCHHE BHUMAHUS  UIKOJBHUKOB K
LIEHHOCTHOMY AacCIEKTy IIOJIy4aeMOl Ha YpOKe
COLIMAJIBHO 3HAYUMOH nHpopmaruen -
MHUIMAPOBAaHUE €€ OOCYKICHHS, BBICKA3bIBAHUS
yUyallMMHUCSl CBOEr0 MHEHUsS IO €€ IOBONY,
BbIPa0OTKH CBOET0O K HEH OTHOILEHUS;

® HCIIOJIb30BAHUE BOCIIUTATENbHBIX
BO3MOXKHOCTEH cozepkaHus Y4eOHOro mpeamera
qyepes JIEMOHCTpALHIO JETSIM MIPUMEPOB
OTBETCTBEHHOI'O,  TPaXXJAHCKOTO  TIOBEJEHMUS,
MPOSIBJIEHUS YEJIOBEKOJIO0US U 100pOCepAeYHOCTH,
e [pUMEHEHHE Ha YPOKE MHTEPaKTUBHBIX (HOpM
paboThl yyamuxcs: AUCKYCCUH, KOTOpBIE JaroT
yyaluMcsi  BO3MOYKHOCTb ~ NPUOOPECTH  OMBIT
BEJICHUS] KOHCTPYKTHBHOI'O JHajora; TCpyINIOBOH
paboTel wiM paboThl B Mapax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHIHON pabote "
B3aMMOJICHCTBHIO C IPYTUMH JIE€TbMHU.

3.2. AubJern/ibl, KeTOHbI H KApOOHOBBIE

KM CJIO0THI (3 1)

16. KapOoHUIIbHBIE COETUHEHUS —
anbpAeTu/Ibl 1 KeToHbI. CBOWCTBA U

CoctaBisaTh (OpMysbl H30MEPOB U FOMOJIOTOB AJIbJETUIOB
M Ha3plBaTh WX [0 MEXKIYHAPOAHOW HOMEHKJIATYpeE.

¢ HWHUIUHUPOBAHUC n MOoAACPIKKA
HCCIIeA0BATEIbCKON JEATENbHOCTH IIKOJHHHKOB B
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MPUMEHEHHUE aTbJACTUIOB.
17. KapOoHOBBIEC KHCIIOThI. XUMHUYECKHE
CBOICTBa U IPUMEHEHNE OJTHOOCHOBHBIX
peiebHBIX KAPOOHOBBIX KHUCIIOT.

18. IlpakTnyeckas padora Ne 2
«Ilonmydyenne u cBoOMCTBa KapOOHOBBIX
KHUCIIOT».

JdemoncTpanuu. PacTBopeHue B alleTOHE
Pa3JIMYHBIX OPTaHUYECKHUX BEILIECTB.
JlaGoparopHble onbIThl. OKHCICHUE
MeTaHals (3TaHans) okcugoM cepedpa(l).
Oxkucnenue MeTaHas (aTaHans)
ruapokcuaom menu (II).

OOBACHATH 3aBHCUMOCTH CBOWCTB alIbJCTHIOB OT CTPOCHUS
uxX (QyHKUMOHaNbHOM rpynnbl. IIpoBoIuTH KauecTBEHHBIE
peakuuu Ha anbaeruabl. CocTaBiATh YpPaBHEHUs PEAKLIMM,
XapakTepu3yloIux cBoicTBa anbaerujoB. CocTaBisTh
(GopMyIBl M30MEPOB U TOMOJIOTOB KapOOHOBBIX KHCIOT U
Ha3plBaThb WX [0  MEXAYHapoOJIHOW  HOMEHKJIAType.
OOBACHATH 3aBUCUMOCTH CBOWCTB KapOOHOBBIX KHUCIOT OT
Hamnuus GyHkuroHanbHOUM rpymnmbl (-COOH). CocTtaBisaTh
YpaBHEHUs  peaKkUui,  XapakTEepU3yKOUIMX  CBOMCTBA
KapOOHOBBIX KHUCIIOT. Ilodydare YKCYCHYIO KHCIOTY U
JI0Ka3blBaTb, YTO O3TO BEIIECTBO OTHOCHUTCA K KJjaccy
KUCIOT. OTMyaTh MypaBBUHYIO KHUCIOTY OT YKCYCHOW €
MOMOUIbI0 XUMUYECKUX PEAKIUH.

paMKax peaJM3alud WMH WHAUBHUIYAIbHBIX H
TPYIIIOBBIX MCCIIEOBATEIBCKUX MIPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOXKHOCTh NPHUOOPECTH HAaBBIK
CaMOCTOSITENIFHOTO ~ PEIICHHS  TEOPETUYECKOU
npoOJeMbl, HaBBIK T€HEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX  MJEH, HaBBIK  YBaKHUTEIHHOTO
OTHOWICHUS K YYXHUM HUACSIM, OQOPMICHHBIM B
pabotax  Ipyrux  HCCIENOBaTeNe,  HaBBIK
MyOJIMYHOTO  BBICTYIUIGHHUS TEpe] ayAUTOpPHUEH,
apryMEHTHPOBAaHHUSI M OTCTAaMBAaHUS CBOCH TOYKH
3peHus; UCTOJB30BaHUE  BOCIHTATEIBHBIX
BO3MOJKHOCTEH COAEp)KaHHs y4eOHOro Ipenmera
JUISL TIOJITOTOBKH OOYYarOIIMXCsi K 0OOCHOBAaHHOMY
3penoMy BBIOOpY Tpodeccuu, yIOBICTBOPSIOIIEMY
KaK JIMYHbIE HMHTEPEChl, TaK M OOIIECTBEHHBIC
HOTPEOHOCTH U 3aIpPOCHl PHIHKA.

3.3. Cio:xxuble 3¢gupsl. 2Kupsl (2 1)

19. Cnoxubie 3pupsI.

20. XKupsr. Motomire cpeacraa.
JemoncTpanuu. O6pa3ipl MOIOIIUX U
YHUCTSIIIUX CPEACTB.

JlabopaTopHble onbIThI. PacTBOpHMOCTD
KHUPOB, JI0Ka3aTeNIbCTBO ux
HENPEJENIBbHOIO XapaKTepa, OMBUICHHE
#upoB. CpaBHEHHE CBOHCTB MbUIa U
CUHTETHUYECKUX MOIOIIUX CPEICTB

CocTaBisTh ~ ypaBHEHUS  peakuuid  STepuduxarum.
OOBsiCHATD OHOJOTUYECKYIO poib KupoB. CoOnroaaTh
mpaBuiia 6€30MacHOr0 OOpAIEHUS CO CPEACTBAMHU OBITOBOM
XUMHUHU

e [IpPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX (HOpM
paboThl ydaluxcsi: MHTEIUIEKTYaJbHBIX, JEJIOBBIX,
CUTYallMOHHBIX urp, CTUMYJIUPYIOIINX
MIO3HABATEIIbHYI0O ~ MOTHBALUIO IIKOJIbHUKOB;
JUCKYCCHH, KOTOpBIE JaoT yyYammcst
BO3MOXKHOCTh ~ TNPHOOpPECTH  OMBIT  BEJCHHUS
KOHCTPYKTMBHOTO JHaJiora; TpyNHoOBOH padOThI
wid paboThl B Mapax, KOTOpbIe y4yaT IIKOJIbHHUKOB
KOMaHAHON paboTe U B3aUMOAECUCTBUIO C JPYTHUMHU
JETHbMH.

3.4. YraeBoasl (3 4)

21. Yrinesonpl. I'moko3a.
Omnurocaxapuasl. Caxapo3a.

22. Ilomucaxapunabsl. Kpaxmait.
Ilenmromo3za.

23. lIpakTuueckas padGoraNe 3
«Penienne s3kcriepuMeHTaNbHBIX 33/1a4 Ha

OOBSICHIATH OMOJIOIMYECKYIO POJIb TUIIOKO3bL. [IpakTuyecku
JIOKa3bIBaTh HaMuue (YHKIMOHAJIBHBIX TPYMI B MOJIEKYIIE
r0K03bl. OOBSACHATH, KaK CBOMCTBA caxapo3bl CBA3aHbI C
HaMYueM (QYHKIMOHAIBHBIX Tpynnm B €€ MoJeKyne, |
Ha3pIBaTh O0JIacTH mNpuMeHeHus caxaposbl. CocTaBIsATh
YpaBHEHHUS peaxkuui, XapaKTEepU3yIOIIUX CBOWCTBA

e [pPUMEHEHHE Ha YpPOKE HHTEPAaKTUBHBIX (opM
paboThl ydaluxcsi: MHTEIVIEKTYaJbHBIX, JEJOBBIX,
CUTYallMOHHBIX urp, CTUMYJIMPYIOLIUX
ITO3HABATEIIbHYIO MOTHUBALIHIO IIKOJIbHUKOB;
JIUCKYCCUH, KOTOpbIE JAI0T ydamumces
BO3MOXKHOCTb ~ IPUOOpPECTH  ONBIT  BEACHHUS
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MOJIY4YCHHUC U PACIIO3HABAHUC
OpTraHU4YC€CKUX BCIICCTB.

Jladboparopubie  omnbIThbl.  CBOliCTBa
[JTFOKO3BI KaK aJIbJIeTUI0CIHPTA.
Bzaumoneicteue caxaposbl c

TUAPOKCHUIOM KaJIbIUs. HpI/IFOTOBJ'IeHI/Ie

KpaxMaJIbHOTO

KJIeucrepa u

B3aUMOJICCTBUE C WomoM. ['maponus
kpaxmana. O3HakoMJIeHHE ¢ oOpaslamMu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH.

caxapo3pl. CoOCTaBIATh YpaBHEHHUS peakUui T'MAPOIU3a
Kpaxmajla ¥ IOJIMKOHIEHCAllMM MOHOcaxapu1oB. [IpoBoauts
KA4eCTBEHHYIO PEAKIUIO HAa KpaxMall.

KOHCTPYKTUBHOTO JHAJIOTa; TPYNIOBOW pPabOTHI
Wi paboThl B Mapax, KOTOPhIE y4aT IIKOJIbHUKOB
KOMaHJAHOW paboTe W B3aUMOACUCTBHIO C JPYTHMH
JEThMU;

® BKJIIOYCHHE B YPOK UIPOBBIX
KOTOphIE€ TIOMOTAIOT  TOJJCPKATh
JIeTe K TMOJYy4YCHUIO 3HaHMW,
MO3UTUBHBIX ~ MEXJIMYHOCTHBIX  OTHOIICHWUH B
KJiacce, MOMOTaIOT YCTaHOBJICHHIO
no0poXxenarenbHON aTMoc(hepsl BO BpeMsl YpOKa.

Hpoueayp,
MOTHUBALIUIO
HaJIAKUBAHUIO

4. A3oTconep:kaniue opranndeckue coequHeHus (5 4)

24. AMUHBL.
25. AmuHokuciortsl. benku.
26. A3oTcoaepxaiiue

TCTCPOUUKINYICCKHUEC COCIUHCHHA.

HYKJ'IGI/IHOBBIG KHCJIOTHI.

27. XvuMuUsl ¥ 3J0pOBBE YEJIOBEKaA.

28. KonTpoabHasi padora 2 110 Temam
«Kucnopoacoaeprkarire opraHn4eckue
COCIMHEHUS», «A30TCOAepKaIIHe

OpTraHUYECKUE COCANHEHUS.
JlaGopaTropHbIii ONBIT.
peaxiuu Ha OeNKu

LIBeTHbIE

CocraBiATh  ypaBHEHMsS]  pEakLUMi, XapaKTepU3YIOIIUX
CBOMCTBAa AaMHHOB.

OOBSICHATH  3aBHUCHMOCTHL CBOWCTB  aMHUHOKHMCIOT  OT
CTpoeHHS UX  (QYHKIWOHAIBHBIX Trpymnmn.  Ha3pBaTh
AMUHOKHCIIOTBl II0  MEXJIyHapOJHON HOMEHKIAType |
COCTaBIIITh YPABHEHUSA PEAKIMH, XapaKTEPU3YIOLIUX HX

cBoiicTBa. OOBACHATH OMOJOIMYECKYIO pOJib OENKOB U MX
MPEBpAILICHUI B opraHu3Me. [IpoBOAUTH LBETHBIE PEAKLIUHU
Ha Oenku. OOBSICHIATh OMOJIOTMYECKYIO0 POJIb HYKJIEHHOBBIX
kucioT. Ilonb30BaThCsi MHCTPYKLMEH K JIEKapCTBEHHBIM
npernaparam.

e TOBBIIICHUE QYHKIIMOHATHLHON YUTATEIBCKON
KOMITETCHIIHH 00YyJaOIINXCS;

¢ HMHUIUHUPOBAHUC u moAACPIKKA
I/ICCJ'ICIIOBaTeJ'H)CKOI\/JI ACATCIIPHOCTU IIKOJIBHUKOB B
paMKax peaiu3alid WMH WHAWBUAYAJIbHBIX U
rpYyNIoBbIX HNCCIICA0BATCIIbCKUX IIPOCKTOB,
UCIIOJIb30BAHUE BOCIHUTATENLHBIX BO3MOKHOCTEH
coJiepKaHus y4eOHOro mpeaMeTa JUIsl MOJTOTOBKH
00yJaromuxcsi K 000CHOBAaHHOMY 3pEJIOMY BHIOODY
npodeccud, yAOBICTBOPSIONIEMY KakK JIHYHBIC
MUHTEPEChl, TaK U OOIIECTBEHHBbIC MOTPEOHOCTH WU
3aIpOCHI PhIHKA.

5. Xumus nommmepos (6 1)
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29. CHHTETHYECKHE NOIMMEPBI. 3anuChlBaTh  YPaBHEHMsS  PEaKUMd  MOJMMEPHM3ALMH. | e [PUMEHEHHE Ha YPOKE HMHTEPAKTHBHBIX (HopM
KonzeHcalmoHHble TOIMMEPBI. 3anuChIBaTh  YPAaBHEHUS  PEAKUMH  IMOJMKOHAEHCALUUH. | pabOThl yJalMXCs: WHTEUICKTYaIbHBIX, JETOBBIX,
[lenonnacTsl. PacnosnaBate ~ OpraHM4yecKMe  BEIECTBA,  UCIOJB3YsS | CUTYAllMOHHBIX urp, CTHUMYJIUPYIOIINX
30.HarypayibHblii Kayuyk. Ka4eCTBEHHbIE PEaKIUH. MI03HABATEIBHYIO MOTHBALUIO LIKOJIbHUKOB;
CuHTeTH4eCcKHe KayqyKH. JTUCKYCCHI, KOTOpbIE Jar0T y4aummcest
31. CuHTEeTHUYECKHUE BOJIOKHA. BO3MOXKHOCTh ~ NPHOOPECTH  OMBIT  BEJCHHUSA
32. llpakTuyeckas padora Ne 4 KOHCTPYKTUBHOI'O JIMaJlora; TpYNIOBOH paboThI
«Pacno3HaBaHue mIacTMacc U BOJIOKOH. Wi paboThl B Mapax, KOTOPbIE y4yaT IIKOJIbHHUKOB
33. Opranuueckasi XMMHsi, Y€JIOBEK U KOMaHJIHOM paboTe M B3aMMOJICHCTBHIO C APYTHUMH
npupoja. JETHMH.
34. Utorosslii ypok 1o kypcy xumuu 10
KJacca.
JdemoncTpauuu. O6pasiisl miacTMace,
CHUHTETHUYECKUX KayuyKOB U
CUHTETHUYECKUX BOJIOKOH.
JlaGoparopublii onbIT. CBOWCTBA
KaIlpoHa.

11 xknace

TeMbl, BXOASIIIIME B JaHHBIN pa3aell

XapakTepuCcTHKA OCHOBHBIX BUJOB AeATEJIbHOCTH
YUYEeHHUKA (HA YPOBHE Y4eOHBIX /IeiiCTBHIA)

BocnurareabHBIN aceKkT

1. IToBTOpenue kypca xumuu 10 knacca

(1)

1. Teoperndeckne ocHOBbI Xumuu (19 1)

1.1. Baxkneiiniye XuMu4ecKe MOHATHSA U

3aKkoHbI (4 4)

2. Xumuueckui snemMenT. Hyknuasl.
N3oTonbl. 3aKOHBI COXpPAaHEHUS MacChl U
SHEPIUM B XUMHH.

3. Ileprionyueckrii 3aKOH.
Pacnipenenenue 35€KTpOHOB B aTOMax
3JIEMEHTOB MaJIbIX U OOJBIINX MEPUOJIOB.
4. TlonoxeHue B NepUOINIECKON
cUCTEME BOJOPO/A, JTAHTAHOUOB,

[TepeuncnsaTy BaKHEHIINE XapaKTEPUCTUKU XHUMHUYECKOIO
aneMeHTa. OOBACHATH pa3IuuMe MeEXJIy MOHATUAMU
«XUMHYECKHH 3JEMEHT», «HYKIHUI», «U30Tom». [IpuMeHsaTh
3aKOH COXPaHEHHMsS MacChl BEIIECTB TIPH COCTaBJICHUU

ypaBHEHUH XUMHUYECKHX peaxkuuil. Omnpenensars
MakCHMajibHO  BO3MOXKHOE  YHCIO  JJEKTPOHOB  Ha
HHEPreTUYECKOM  YypOBHE.  3amuchiBaTh  rpadudeckue
JNEKTpOHHBIE  QopMmynbl  S-, P- ©  0-3J€MEHTOB.

® YCTAHOBJICHUC JOBCPUTCIIBHBIX OTHOIIICHUI
MCKOY YUUTCIIEM n €ro YUCHUKaMH,
CHOCO6CTBy}OH_II/IX IMO3UTUBHOMY BOCIIpHUATUIO

yyammucs TpeOoBaHMl u  mpoch0  yuurens,
IIPUBJICYECHHE BHUMAaHUs LIKOJIBHUKOB K
LIEHHOCTHOMY AacCIEKTy IIOJIy4aeMOM Ha YpOKe
COLUAJIEHO 3HAYUMOU uHpopmanuei -
MHUIMUPOBAHUE €€ OOCYXKJIEHHS, BBICKAa3bIBAHUS
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AKTUHOUJIOB M UCKYCCTBEHHO
MOJTYYCHHBIX JICMEHTOB.

5. BanenTaocTth u
BO3MOKHOCTH aTOMOB.

BAJICHTHBIC

XapakTepu30BaTh IMOPAJOK  3allOJIHEHHS  AJIEKTPOHAMH
SHEpPreTU4YeCKUX YypOBHEH UM NOIYypOBHEH B aToMax.
OOBsCHATh, B u€M 3aKirodaeTcs (PU3MUECKUH CMBICIT
HOHATHUS «BAJIEHTHOCTH». OOBACHATH, YEM OIPENEIAIOTCS
BAJICHTHBIC BO3MOXXHOCTH AaTOMOB pAa3HBIX 3JEMEHTOB.
CocraBnaTh rpaduyeckue 3JIEKTPOHHBIE (OPMYJIBI a30Ta,
docdopa, KucIOpoga U Cephl, a TAKKE XapaKTepU30BaTh
U3MEHEHUs PAJUyCOB aTOMOB XHMHYECKHUX 3JIEMEHTOB I10
nepuosiaM U A-rpynmaM nepuoIu4eckoil Tabmuibl.

ydyamumMucda CBOCro MHCHHA 10 €€ I10BOAY,
BLIpa6OTKI/I CBOEIo K Hell OTHOLICHMUA,
¢ HWHUIUHUPOBAHUC u MoAACPIKKA

MCCJIEI0BATENIbCKOM ACSATENHbHOCTH IIKOJIBHUKOB B
pamMKax peanu3all HMH WHIUBUAYAIbHBIX H
TPYIIOBBIX HCCIEIOBATEIILCKUX IPOEKTOB, UTO
JAcT IIKOJbHUKAM BO3MOXXHOCTh MPUOOPECTH
HaBBIK CAMOCTOSITEJILHOTO PEIICHUS TEOPETUUECKOM
po0JIeMbl, HaBBIK T€HEPUPOBAHUS U OGOPMIICHHUS

COOCTBEHHBIX  HJIEH, HaABBIK  YBAXHUTEIHHOTO
OTHOUIICHHSI K YYXUM HIeIM, O(DOpPMIIEHHBIM B
paboTax  JOpyrux  HUccienoBarenied,  HaBBIK

MyOJIMYHOTO BBICTYIUICHHSI TIEpe] ayIuTOpHUEH,
apryMEHTUPOBAHUSI M OTCTAaMBAHUS CBOEU TOYKHU
3peHUs.

1.2. Ctpoenune BemecTBa (3 4)

6. OCHOBHbBIE BHJBl XMMHYECKOU
cBs3u. MloHHas ¥ KOBajI€HTHAas CBA3b.
Mertannuueckast cBsi3b. Bonopoanast
CBSI3b.

7. IIpocTpaHCTBEHHOE CTPOEHUE
MOJIEKYJL.

8. CTpoeHue KpucTauIoB.
Kpucranmnnyeckne pemerku.

[IpyunHbl ~ MHOTOOOpa3usi  BEIIECTB.
Jdemoncrpaumu. Mogenu  HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX u
METAJINIMYCCKUX KPUCTATNINYCCKUX

pemérok. Moaenu MoJjeKyl U30MEpOB U
TOMOJIOTOB.

OOBsICHATH MEXaHU3M 00Pa30BaHUS MOHHOM M KOBaJIEHTHOMN
CBS3W W OCOOCHHOCTH (PU3WYECKHX CBOWCTB HWOHHBIX U
KOBAJICHTHBIX COCJIMHEHUH.

CocTaBiATh 3JIEKTPOHHBIE (POPMYITBI MOJIEKYJT KOBAJCHTHBIX
COCTMHEHUH. OOBACHATH MEXaHHU3M o0Opa3oBaHUs
BOJIOPOJTHOM M METAJUIMYECKOW CBA3EH H 3aBUCUMOCTH
CBOMCTB BEIIIECTBA OT BUJa XMMHYECKOUW CBS3U. OOBACHATH
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OPraHMYecKuX |
HEOPraHWYECKUX COEAMHEHUN C MOMOIIBIO MPECTaBICHUN
o rubpuausanuu opourtaneid. OOBICHATH 3aBUCUMOCTH
CBOMCTB BEUIECTBA OT TUIA €r0 KPUCTAIUIMYECKON PEIIETKU.
OOBSICHATH MPUYKUHBI MHOTOOOpa3usl BEIIECTB.

® LCII0JIb30BAaHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEHM coJepKaHusl yuyeOHOro IMpeaMeTa
yepes JIEMOHCTPALIHIO JETSIM IpUMEPOB
OTBETCTBEHHOTO,  TPAKIAHCKOTO  TOBEICHHS,
IPOSIBJIEHUS YETOBEKOJIIO0MS U J0OPOCEPACUHOCTH,
yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB IS
YTEeHUs, 3a7ad JUId peleHHs, MpoOJeMHBIX
cuTyauui s o0CyKJIeHUs B Kilacce;

e [pUMEHEHHE Ha YPOKE HHTEPaKTUBHBIX (HOpM
paloThl yJaluXxcsi: WHTEJUIEKTYalbHBIX, JIEJOBBIX,
CUTYaIIHOHHBIX urp, CTHMYJIUPYIOIINX
MO3HABATENbHYI0 ~ MOTHBALIUIO  IIKOJHHHUKOB;
JTUCKYCCH, KOTOpBIE JaoT yUanmmcest
BO3MOXKHOCTh ~ TNPHOOPECTH  OMBIT  BEJICHMS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYMIIOBOH pabOTHI
Wwid paboThl B Mapax, KOTOpbIe y4yaT IIKOJIbHHUKOB
KOMaHAHON paboTe W B3aUMOAECHCTBUIO C JPYTHUMH
JIETbMU.
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1.3. Xumunueckue peakuuu (3 4)

9. Knmaccudukamnus XuMHIECKIX
peaKLHii.

10. CkOpoCTh XUMHUYECKUX PEAKITUH.
Karanus.

11. XumMuyeckoe paBHOBECHE U YCIIOBHS
€ro CMEIICHHUS.

JdemoncTpauuu. Pa3nuunbie TUIBI
XUMUYECKUX PEaKluid, BUJICOOMBITHI 1O
OpPraHUYECKON XUMUHU.

JlabopaTopHblii  ONBIT. Nzyuenue
BIUSHUS  pa3jIMYHbIX  (PaKTOpPOB  HA
CKOPOCTh XUMHUUYECKHX PEAKIIUM.

[lepeuucnsrsb MPU3HAKU, 1o
KIIACCU(PUITUPYIOT XUMUICCKUE PEAKIIUH.
OOBSICHATH CYIMIHOCTh XMMHUecKOil peakiuu. CocTaBisTh
YpaBHEHUSI XMUMHYECKUX  PEAKLH, OTHOCSIIUXCA K
onpeaenéHHoMy Tuily. OObICHATh BIUSHUE KOHILEHTPALUN
pEareHToB Ha CKOPOCTb TOMOI€HHBIX W Te€TEePOre€HHBIX
peakiuii. OOBACHATH BIUSHUE DPA3NUYHBIX (HAaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakIuu, a TakkKe 3HaueHue
NPUMEHEHHUS KaTaJlu3aTOPOB U WHTHOUTOPOB Ha IMpaKTHUKE.
OOBSCHATD BIMSAHME W3MEHEHUS KOHIEHTPAIMU OJHOTO M3
pearupyromux BelIECTB, TEMIEpaTypbl M JaBJICHHUS Ha
CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

KOTOPbIM

® VHUIMUPOBAHUE " HOJJIePIKKa
MCCIIEJOBATEIbCKOIM ESTEIBHOCTH IIKOJFHUKOB B
paMKax pealu3aldyd HMMHU WHAWBUIYAIBHBIX H
IPYIIOBBIX HCCIENOBATEIbCKUX MPOEKTOB, YTO
JacT MIKOJbHMKAM BO3MOXKHOCTh TMPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO PEIICHUSI TEOPETUIECKON
npoOJIeMbl, HaBBIK T€HEPHUPOBAHUSA M OPOPMIICHUS

COOCTBEHHBIX  HJ€H, HaBBIK  YBaKUTEIbHOI'O
OTHOIIEHHUSI K YYXUM HJIesM, O(GOpPMIICHHBIM B
paboTtax  JOpyrux  HcCclefoBaTelei,  HaBbIK

NyOJIMYHOTO BBICTYIUIEHMSI Tepel ayJuTOpHei,
apryMEHTUPOBAHUSA U OTCTAWBAHUSA CBOCH TOYKH
3peHusl.

1.4. PacTtBopsI (5 4)

12. IucriepcHbI€ CUCTEMBI.

13. CiocoObl  BBIpaKEHUs
KOHIIEHTPAIUU PACTBOPOB.

14. IIpakmuueckan paboma 1
«IpuroToBiieHHE PaCTBOPOB C 3aJAHHOU
MOJISIPHOM KOHIIEHTpaluen».

15. DnexkTponuTryeckas AUCCOLMALIMS.
Bonopoansiit nokazarens. Peakunn
MOHHOTO OOMEHa.

16. I'upponus  opraHuyeckux U
HEOPraHUYECKHX COEIUHEHUI.
Jladoparopubie onbIThl. OmnpenerncHue
peakuuu cpelbl YHUBEPCAIbHBIM
WHIUKATOpOM. [ 'uaponus comnen.

XapakTepu3oBaTh CBOMCTBA PA3IMYHBIX BUIOB JHUCIIEPCHBIX
CHCTEM, YKa3blBaThb MPHUYMHBI KOATYJSIUUH KOJUIOMIOB H
3HAQUEHHE  JITOro  sBieHus. Pemarb  3agaud  Ha
IIPUTOTOBJIEHUE  PACTBOpPA  ONPENEIEHHOM  MOJIIPHOM
KOHIIEHTpalUuU. ['OTOBUTH pacTBOp 3aJaHHOM MOJIAPHOU
KoHIIeHTpanuu. OOBIACHITH, MOYEMY PACTBOPHI BEIIECTB C
MOHHOM M KOBAJIEHTHOM TMOJIIPHOW CBA3BIKO IPOBOJAT
anekTpudeckuil Tok. Ompenenstb pH cpeapl ¢ MoOMOIIbIO
YHHUBEpPCAIbHOTO HMHAUKATOpA. OOBICHATH C TMO3HIMIA
TEOPUU  DJIEKTPOJUTHYECKOW  JTHCCOLMALMM  CYIIHOCTh
XAMHMYECKUX PEAaKLMM, IPOTEKAKIINX B BOJHOW Cpexe.
CocTaBiaTh TOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHUS
peakuui, XapaKTEPU3YIOLINX OCHOBHBIE CBOICTBa
BOKHEHIIMX  KJIIACCOB  HEOPraHMYECKUX  COEAMHEHHII.
Onpenenarb peakuui0 Cpelbl pacTBOpa COJIM B BOJE.
CocTaBisiTh ypaBHEHUS PEAKIMU THAPOIU3a OPTraHUYECKHUX
Y HEOPraHWYECKUX BELIECTB.

e [IpPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX (HOpM
paloThl yJaluxcsi: WHTEIUIEKTYaJIbHBIX, JIEJIOBBIX,
CUTYallMOHHBIX urp, CTUMYJIHPYIOIIHNX
[IO3HABATENbHYI0 ~ MOTHBALIUIO  LIKOJbHHUKOB;
JUCKYCCHH, KOTOpBIE JaoT yyYammcst
BO3MOXKHOCTb ~ TNPHOOpPECTH  OMBIT  BEJCHHUS
KOHCTPYKTUBHOTO JHMaJiora; TpyNHOBOH padOThI
wid paboThl B Mapax, KOTOpbIe y4yaT IIKOJIbHHUKOB
KOMaHAHON paboTe U B3aUMOAECUCTBUIO C JPYTHUMH
JETbMU;

® VHULUUPOBAHUE u HOJIEPIKKA
HCCIJIEIOBATENIbCKON e TEIbHOCTH IIKOJbHUKOB B
pamMKax pealu3alud HWMH HHIUBUAYAIbHBIX H
IPYNIOBBIX UCCIIEIOBATENIbCKUX TPOEKTOB.

1.5. DnexkTpoxumMudeckue peakuuu (4 4)

17. XuMHuueckrue UCTOYHUKU TOKa. Py

‘ OOBICHATH IMPUHIUIT pa6OTLI TaJJbBAHUYCCKOI'O 3JICMCHTA.

® BKJIHOYCHHUC B  YpPOK HUI'POBBIX Hponecayp,
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CTAaHAAPTHBIX 3JICKTPOJHBIX
MIOTEHITNAJIOB.

18. Koppo3ust meramioB u eé
peaynpexIeHue.

19. Dnexrponus.

20. Kourpoabnasi padora 1 mo Tteme
«TeopeTnyeckre OCHOBBI XUMHU.

OOBsACHATh, KaK YCTPOCH CTaHAAPTHBIM BOJOPOIHBIN
anekTpo. [lonb3oBaTbCst pAIOM CTaHJAPTHBIX IEKTPOAHBIX
noteHuuanoB. OTiavyaTh XUMHUYECKYK0 KOPpPO3HUI0 OT
NMEKTPOXUMHUYECKOH. OOBACHATb NPUHIMIBI  3aAIIUTHI
METALIMYECKUX U3 OT KOPPO3HH.

OOBACHATb, Kakue NPOLECCHl IMPOUCXOAAT Ha Karole U
aHOJE IpU DJIEKTPOJIM3E PACILNIABOB U PACTBOPOB COJICH.
CocraBiATh CyMMapHbIE YPaBHEHUsI pEaKLU 3JIEKTPOJIN3aA.

KOTOphIE TIOMOTAIOT  TOJACPKATh
JIeTe K TMOJYy4YCHUIO 3HaHMWM,
MO3UTUBHBIX ~ MEXKJIMYHOCTHBIX  OTHOIICHWUH B
KJiacce, MOMOTaIOT YCTaHOBJICHHIO
no0pokenarenbHOU aTMochepsl BO BpeMsl YPOKa,

® UCIOJIb30BaHUE BOCIIUTATEILHBIX
BO3MOYKHOCTEH COJEp)KaHMs Y4eOHOrO mpeaMera
JUTSI TIOJITOTOBKU OOYYarOMMXCs K 00OCHOBAaHHOMY
3pesoMy BBIOOPY NPOQECCHH, YIOBICTBOPSIOMIEMY
KaK JIMYHBIE WHTEPEChl, TaK U OOIIECTBEHHBIC
OTPeOHOCTH M 3aITPOCHI PhIHKA.

MOTHBAIIUIO
HaJ1a’>XMBaHHUIO

2. Heoprannueckas xumus (11 u)

2.1. MeTtassl (6 4)

21. Obmas xapakTepucTUKa U CIIOCOOBI
MOJIYYCHHS] METAJIOB.

22. O630p METAUIMYECKUX ITIEMEHTOB A-
u b-rpyni.

23. Menp. [{unk. Tutan. Xpom. XKeneso,
HUKEJIb, IJIATHHA.

24. CriiaBbl METANIIOB.

25. Oxcuabl ¥ TUAPOKCUIBI METAIIIIOB.

26. IIpakmuueckaa paboma 2 «Pemnienne
SKCTIIEPUMEHTAIBHBIX 33J1a4 110 TEME
«Merans».

demoncTpauuu. OOpasibl METALIOB U
ux COEIMHEHH, CILIaBOB.
Bzaumoneiictere METAJLJIOB c
KHCIIOPOJIOM, KHCIIOTaMH, BOJIOM.
Jloka3zaTenbcTBO am¢oTepHOCTH
ATIOMUHHUS u €ero TUAPOKCHUIA.
B3anMonelictBue Menum U JKejde3a C
KHCIIOPOJIOM; B3aUMOJIEUCTBUE MO U
Keyeza ¢ KHCIOTaMU (CepHasi, COJsHast).
[Tonyuenue tumpokcunoB wMeau (L) u

XapakTepHu30BaTh 00IIME CBOMCTBA METANIOB U Pa3bsCHATH
UX Ha OCHOBE IPEJCTaBICHUH O CTPOEHUU aTOMOB
METAJIJIOB, METAJUNIMYECKOM CBSI3W W METAJUIMYECKOHN
KpHUCTAJUIMYECKOM pemeTke. NimocTpupoBaTsh npuMepaMu
crocoObl  MOJIydyeHHs] ~ METalyioB.  XapaKTepU30BaTh
xumuueckue cBoiictBa MetauioB  IA—IIA  rpynn u
QIIOMHHMS, COCTAaBJISITh COOTBETCTBYIOLIME YpaBHEHUS
peakuuil. OOBICHATH OCOOEHHOCTH CTPOEHHS AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB b-rpynn nepuogudeckoil CUCTEMBI
J. WN. MengeneeBa. CocTaBisiTh YpaBHEHUS pEaKIM,
XapaKTEepU3YIOIIMX CBOMCTBA MEIH, IMHKA, TUTAHA, XpoMa,
kenes3a. IIpencka3piBaTe CBOMCTBA CIUIABA, 3HASI €T0 COCTaB.
OOBACHATb, KaK M3MEHSIOTCS CBOWCTBA OKCUAOB U
THAPOKCUAOB METAlNIOB MO HepuojaM U A-Tpynmnam
nepuoauieckoil Tabmumpbl. OOBACHATH, KaK M3MEHSIOTCS
CBOICTBa OKCHUJIOB M TUAPOKCUIOB XUMUYECKOTO 3JIEMEHTA C
MOBBILIEHUEM CTEIIEHU OKUCIIEHHS €0 aToMa. 3alluchlBaTh B
MOJIEKYJISIPHOM WM WOHHOM BHUJE YPaBHEHHUS XUMHYECKHX
peaxkuuii, XapakTepU3yIOIIUX KHUCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJOB W  TUIPOKCHJIOB  METaNIOB, a  TakKkxke
DKCIIEPUMEHTAJIbHO [JOKa3blBaThb HAJIWYHE D3TUX CBOMCTB.

e [PUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (HOpM
paloThl yJaluxcs: WHTEJUIEKTYaJbHBIX, JIEJIOBBIX,
CUTYallMOHHBIX urp, CTUMYJIUPYIOLINX
[IO3HABATENbHYI0 ~ MOTHBALIUIO  LIKOJbHHUKOB;
JUCKYCCUH, KOTOpBIE JaloT yyanmmcst
BO3MOXKHOCTb ~ NPUOOPECTH  OMNBIT  BEJICHMS
KOHCTPYKTUBHOTO JHMaJiora; TpyHNHoOBOH padOThI
Wwid paboThl B Mapax, KOTOpbIe y4yaT IIKOJIbHHUKOB
KOMaHAHON paboTe U B3aUMOAECUCTBUIO C JPYTHUMH
JETbMU;

® VHULUUPOBAHUE u HOJ/IEPKKA
HCCIJIEIOBATENbCKON JESTEIbHOCTH IIKOJbHUKOB B
pamMKax peanu3alud WMH HMHIUBHUIYaJIbHBIX U
IPYNIOBBIX HCCIIEI0BATENbCKUX IPOEKTOB, YTO
JacT IMIKOJbHMKAM BO3MOXKHOCTh MPHOOPECTH
HAaBbIK CAMOCTOSITEJIbHOTO PELICHHS TEOPETUYECKOM
npo0JeMbl, HaBBIK T'€HEPUPOBAHUSA U O(POPMIICHUS

COOCTBEHHBIX H)Iefl, HAaBBIK YBAXKXUTCIBHOI'O
OTHOIICHUSI K YYXXUM HAeIM, O(QOpPMIIEHHHIM B
paboTax  JIpyrux  HWCCIeAOoBaTeNield,  HaBBIK

nyOJIMYHOTO BBICTYIUIGHHS TIEpel] ayAWTOpHe,
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xpoma  (1II), okcuaa MEJIH.
BzaumoneiictBue OKCHIOB u
TUAPOKCHIOB METAJUIOB C KHUCIOTaMH.
JloxazaTenbCcTBO aM(pOoTEepHOCTH
coenunenuit xpoma (11I).

Pacrio3HaBaTh KaTMOHBI COJIEM C MOMOIILIO KadeCTBEHHBIX
peaKkIui.

apryMEHTUPOBAHUS W OTCTAWBAHUS CBOCH TOYKH
3peHus.

2.1. HemeTtajuinl (5 4)

27. O630p HemetaioB. CBOWCTBA U
MPUMEHEHHE BaXHEHIIINX HEMETAIIIOB.
28. O01as xapakTepucTHKa OKCHIOB
HEMETAJUIOB U KUCIIOPOJICOIEPIKALITIX
KUACIOT. OKUCIIUTEBHBIE CBOWCTBA
CEpHOI1 1 a30THOM kucnoT. Bogopoausie
COCMHEHUS] HEMETAJIIOB.

29. I'eneTnyeckas CBSI3b HEOPTaHUYECKUX
¥ OpPraHMYECKUX BEIICCTB.

30. IIpaxmuueckan paboma 3
«Pemenne sKcriepuMEHTATBHBIX
no Teme «Hemeramnsoy.

31. KonTpoabHasi pa6orta 2 1o Teme
«Heopranuueckast XuMus».
JdemoncTpauuu. O6pasiisl HEMETAIIJIOB.
Mojenu KpUCTaIIMYeCKUX — PeméToK
anmasa u rpadura. [lonmyueHue ammuaka
U XJIOPOBOJIOPOJa, PACTBOPEHHUE MX B
BOJI€, OKA3aTEIBCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEIIECTB.
Cixuranue yrist ¥ Cepbl B KUCIOPOJIE,
oTpeieIeHue XUMHUYECKUX CBOWCTB
IPOJIYKTOB CTOPaHUsI.

3aga4

XapakTepu3oBarb ~ OOIIUME  CBOWCTBA  HEMETAIOB U
pa3bsCHATH, MX Ha OCHOBE IMPEACTABICHUI O CTPOCHHUH
atoma. HaspiBarh 00MacTH TNPUMEHEHHUS BaXHEHIINX
HEMETaJUIOB. XapaKTepu30BaTh CBOMCTBA BBICHIMX OKCHJIOB
HEMETAJUIOB U KHUCJIOPOACOAEPKAIINUX KHUCIOT, COCTaBIATh
YpaBHEHHUS COOTBETCTBYIOIIMX pPEaKIMid U OOBSACHATH HX B

cBeTE IIpe/ICTaBICHUM 00 OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX ~ PEAKUUAX M  DIIEKTPOIUTHUECKON
JUCCOLIMALINY. CocraBnsTth ypaBHEHUs peaxkuui,

XapaKTepU3YIOIINX OKHCIUTEIbHBIE CBONCTBA CEpPHOH H
a30THOM KHUCJIOT. XapakTepU30BaThb H3MEHEHHUE CBOWCTB
JETYYHX BOJOPOJHBIX COCIMHEHHIA HEMETAJUIOB IO
nepuony W A- TpynmnaMm TEPUOJUYECKOH  CHCTEMBI.
Jloka3biBaTh B3aMMOCBSI3b HEOPTaHUYECKUX U OPTaHUUECKUX
coenuHeHU. COCTaBIATh YpaBHEHUSI XUMHUYECKUX PEAKIINMT,
OTPaXKAKOIINUX B3aMMOCBS3b HEOPraHUYeCKUX i
OPTraHWYECKUX BEIIECTB, OOBSCHATh UX HAa OCHOBE TEOPUU
AIIEKTPOJIMTUYECKON JUCCOLMALMKA U TIPEJCTaBICHUNH 00
OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX npoiieccax.
[IpakTuueckn pacro3HaBaTh BEIIECTBA C IOMOIIBIO
KaueCTBEHHBIX PEAKIINN HA aHUOHBI.

® JICIIOJIb30BaHHE BOCTIUTATEIbHBIX
BO3MOXKHOCTEH COJep)KaHus yd4eOHOro mpenmera
qyepes JEMOHCTPALIHIO JETSIM IPUMEPOB
OTBETCTBEHHOT'0,  TPAKAAHCKOTO  MOBEACHHUS,
IIPOSIBJICHUS YEJIOBEKOJIIO0US U J0OPOCEPICUHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUIs

YTeHUs, 3aJad JJs  pelIeHus, MNpOoOJIIEMHBIX
cUTyalui as o0CyKIeHus B KJlacce;
® CIIOJIL30BaHHE BOCIIATATEIbHBIX

BO3MOYKHOCTEH COJEpKaHHUsl Y4eOHOrO mpeaMera
JUISL TIOAATOTOBKU OOYYaroMIUXCsi K 00OOCHOBAaHHOMY
3pesoMy BBIOOPY Hpodeccuu, YAOBICTBOPSIOMIEMY
KaK JIMYHBIC MHTEPEChl, TaK W OOIECTBCHHBIC
MOTPEOHOCTH U 3aMPOCHI PHIHKA.

3. Xumus u xu3Hb (3 4)

32. X¥MHUs B IPOMBIIIIIEHHOCTH.
[TpyHIMIIBI XUMUYECKOTO MPOU3BOJICTBA.
XVMHUKO-TEXHOJIOTUUECKNE TPUHIUIIBI
MPOMBIIIJIEHHOTO MOJTy4€HUSI METAJIIIOB.

OOBACHATH HAy4YHbIE IPUHIUIIBI IPOU3BOCTBA HA IIpUMeEpe
IIPOU3BOJCTBA CEPHOM KHUCIOTHI. [lepedncnaTs NMpUHLAIBI
XUMHUYECKOTO IIPOU3BOJCTBA, HCIIOJIB3YEMBIE IIPU
IIOJIy4YE€HUH YyTyHa.

e [pUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (HOpM
paloThl yJaluxcsi: WHTEIUIEKTYaJIbHBIX, JIEJOBBIX,
CUTYaIlMOHHBIX urp, CTUMYJIMPYIOIINX
ITI03HABATEIIbHYIO MOTHUBALIHIO IIKOJIbHUKOB;
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[Ipon3BoaCTBO UyryHa U CTaJH.

33. Xumus B ObITy. XuUMHYECKas
MPOMBILIUIEHHOCTh U OKPY>KaroIiasi cpesa.
34. WToroBelil ypok no Kypcy xumuu 11
KJiacca.

HemoncTpauuu.  OOpasmbpl  CpeacTB
OBITOBOM XUMHUH, HHCTPYKIUU IO UX
IIPUMEHEHHUIO.

CocraBnsTh ypaBHEHUSA XAMHUYECKHUX peakuui,
MPOTEKAOLIUX MPU MOJy4YeHUH 4yryHa u ctanu. CobmonaTh
npaBmiia Oe3omacHOW paboOTBI CO cpeAcTBaMH OBITOBOM
xuMuH. OOBICHATh MPUYMHBI XHUMHUYECKOTO 3arps3HEHUS
BO3/1yXa, BOJOEMOB U I1I0YB.

JTUCKYCCHH, KOTOpBIE JaloT y4Yanmmcest
BO3MOXKHOCTb ~ NPHOOPECTH  OMBIT  BEJCHHUSA
KOHCTPYKTUBHOTO JIHAJIOTa; TPYNIOBOH paboOTHI
Wwid paboThl B Mapax, KOTOpbIe y4aT IIKOJIbHHUKOB
KOMaHJIHOU paboTe U B3aUMOJEHCTBUIO C IPYTHUMHU
JIETbMHU.
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