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Pabouast mporpamMma 1o Xxumuu st 8-9 kyacca paspaboTaHa B COOTBETCTBUU C
HOPMAaTUBHBIMU JOKYMEHTaMU:

denepasbHbIM 3aKOH OT 29 gekabps 2012 roma Ne 273 — ®3 «O6 obpa3oBaHuu B

Poccutickoii @enepaiium»;

ITpuka3 MunucTepcTBa o6pa3oBaHus U HayKu Poccutickoit ®@epepariyu ot 17.12.2010 r.

Ne 1897 «O6 yTBepxaeHnu dhefepaabHOr0 roCyIapCTBeHHOro 06pa30BaTe/IbHOTO

CTaHZapTa OCHOBHOTO 0011iero obpa3oBanusi» (B peg ot 11.12.2020 r)

YMK:

Paboumne mporpammbl. XuMust (TTIpeametHast suHMs yueOHUKOB [.E.Pynsutuca,

@.I".®enbamana as 8-9 knaccos), /H.H. I'apa, M.: «I[IpocBetiienue», 2018 r

Xumus 8 Knacc: - yueOHUK /17151 0b1ieobpa3oBaTeibHbIX opranu3anuii /  I.E. Pyasutuc,
@.I'. enpaman M.: [Tpocsemenue, 2018 roz

Xumus 9 Knacc: - yueOHUK /1711 001ieobpa3oBareibHbIX opranu3ainuii /  I.E. Pymg3utuc,
@.I'. enpaman M.: [Tpocserenue, 2019 roz

Pabouast mporpaMma paccu1TaHa Ha 2 yaca B HeZiestio B 8 1 B 9 Kiacce

1. Ilnanupyemble pe3y/IbTaThl 0CBOEHHUS YUeOHOI0 mpeMeTa
JINYHOCTHBIE pe3y/IbTaThl

1) poccuiickasi rpaXk/iaHCKasi WAeHTUUHOCTD: MaTPUOTU3M, YBaykeHHe K OTeuecTBy, MPOLIIOMY
Y HaCTosIlleMy MHOTOHALIMOHA/ILHOT0 Hapoza Poccuy; oco3HaHWe CBOel STHUYECKOU
TIpUHA/|JIE)KHOCTH, 3HaHVe UCTOPUH, fA3bIKa, KyJIbTYyPbl CBOEI0 Hapo/a, CBOEro Kpasi, OCHOB
Ky/JbTYPHOI'O Hac/ieusi HapoZloB Poccuu v yesioBeuecTBa; yCBOeHME TYMaHUCTUUECKUX,
JeMOKpaTUYeCKHX U TPAJULIMOHHBIX 1[eHHOCTel MHOTOHAIIMOHAIbHOTO POCCHUICKOTO 00IIIeCTBa;
YYBCTBO OTBETCTBEHHOCTH U Jlo/ra nepej, PoguHol;

2) OTBETCTBEHHOE OTHOIIEHHe K YUeHHI0, TOTOBHOCTb M CIIOCOOHOCTh K CaMOPAa3BUTHIO U
camMoo0pa30BaHUI0 Ha OCHOBE MOTHBAI[UH K 00YYEeHUIO U ITO3HAHUIO, 0CO3HAHHOMY BLIOODY U
TIOCTPOEHUIO JaTbHeNIIIel HHAVBHUAYaIbHON TPaeKTOprK 00pa30BaHus Ha Oa3e OPUEHTHPOBKH B
Mupe 1podecCrii ¥ MpoecCHOHaNTBHBIX TIPeANIOYTEeHHIA C YUeTOM YCTOMUYMBBIX MI03HABATE/TBHBIX
WHTEPeCOB, a TAKKe Ha OCHOBe (hOPMHUPOBaHUsSI YBAKUTETBHOTO OTHOLIEHUS K TPYAY, Pa3BUTHS
OTTBbITa yUaCTHUsI B COL[MAIBHO 3HAYUMOM TPY/IE;

3) L|eI0CTHOe MUPOBO33peHKe, COOTBETCTBYIOIlee COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
00I1IeCTBEHHOM MPAKTUKH, YUUTHIBAIOIIEr0 COL[MA/IbHOE, KYJTbTYPHOE, S3bIKOBOE, TyXOBHOE
MHOroobpasuie COBpeMeHHOT0 MUPa;

4) OCO3HAHHO€, YBAXXUTEJIbHOE U ,E[O6PO)KEJ'IEIT€J'IBHO€ OTHOLIEHHWE K IPYIrOMY 4Ue€/IOBEKY, €ro
MHEHWI0, MUPDOBO33DEHUIO, KYJIbTYPE, A3LIKY, BEpPE, Fpa)KAaHCKOﬁ Mo3uLur, K UCTOPHH,
KyJIbType, pejIMruv, TpaguliuaMm, A3blKaM, LIEHHOCTAM HapO/40B Poccun u HapoA0B MHDaA;
TOTOBHOCTh U CITOCOOHOCTEL BECTH Auvajor ¢ ApyruMu JIit0OAbMHA U 1O0CTUTdaTh B HEM
B3dMMOITOHUMAHUA,;

5) ocBoeHUe COL[MalbHBIX HOPM, TIPaBWJ/I TIOBe/IeHUsI, poJieli U JOPM COL[Ma/IbHOM >KU3HU B
rpymIax 1 coobirjecTBax, BK/IOUasi B3poc/ible U COL{asIbHble COO0IeCTBa; yyacTHe B IIKOJIbHOM
caMoyTipaB/ieHUH ¥ 00I1IeCTBeHHOM KU3HU B Tpe/iesiaX BO3PACTHBIX KOMITETEHIUH C yUeTOM
PervoHabHBIX, ITHOKY/IbTYPHBIX, COL[UATBHBIX M 9KOHOMUUECKMX 0COOEHHOCTeH;

6) MopasibHOe CO3HaHKWe U KOMITeTeHTHOCTh B PellleHUH MOpasbHbIX pobsieM Ha OCHOBe
JIMYHOCTHOTO BbIOOpa, (hOpMUPOBaHMe HPaBCTBEHHBIX UYBCTB U HDABCTBEHHOT'O TIOBE/IEHNS],

OCO3HAHHOT'0 ¥ OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHBLIM TMOCTYIIKaM;
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7) KOMMYHHWKATHBHasi KOMIIETEHTHOCTb B OOII[EHHUH U COTPYJHUUYECTBE CO CBEPCTHUKAMH,
JIeTbMH CTapIIero ¥ MJIa/iIero Bo3pacTa, B3pOC/IbIMU B Mporiecce 00pa30BaTe/TbHOM,
00I1IeCTBEHHO MOJIe3HOM, yueOHO-UCC/IeZI0BaTe/TbCKOM, TBOPUECKOU U IPYTUX BUIOB
JeTeIbHOCTH;

8) oco3HaHHWe 1[eHHOCTHU 3[J0POBOTO U Oe30macHOro obpasa >KU3HHU; yCBOEHUE TIPaBUIT
VH/IMBUZYaIbHOTO Y KOJIJIEKTUBHOTO 0e30T1aCHOT0 TIOBe/IeHHs B Upe3BbIUaliHbIX CUTYaLUsX,
yTPOJKaIOIIUX XKU3HU U 3[0POBLIO JIFO/Iel, TpaBu/I MOBeieH!s Ha TPaHCIIOpTe U Ha [ioporax;

9) copmMrpoBaHHbIE OCHOBBI OCHOB 9KOJIOTMYeCKOM KYJIbTYpPbl, COOTBETCTBYHOLLeH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIILIJIEHUS], OIBIT 3KOJI0TMUYeCKU OPUEHTUPOBaHHOU
pedUieKCUBHO-OLIeHOYHOM U MMPaKTUYeCKOW J1esITe/IbHOCTU B )KU3HEHHBIX CUTYaLUsX;

10) oco3HaHMe 3HaUEHUS CEMbU B )KU3HH UesioBeKa U 00I11eCTBa, MPUHSATHE LIEHHOCTH CeMeHHOMN
JKU3HH, YBa)KUTe/TbHOE U 3a00T/IMBOE OTHOIIIEHHE K U/ieHaM CBOel CeMbH;

11) pa3BuTOe 3CTETUUYECKOE CO3HaHKE Yepe3 0CBOEHHE XYZ0)KeCTBEHHOI0 Hac/lejusi HapoZioB
Poccuu v Mupa, TBOpUeCKOi AiesiTeIbHOCTH 3CTeTUUYECKOT0 XapakTepa.

JINYHOCTHBIE YHUBePCa/IbHbIe yueOHbIe [[eHCTBUA

Y BBIMYCKHUKA OyAyT chOpMHUPOBaHBbI:

IleHHOCTHasi 1 MOPA/IBHO-3THYECKAsA OPUEHTaLHA

* UYyBCTBO T'OP/IOCTH 32 OTEUECTBEHHBIX YUEHBIX-XUMHUKOB;

* yBa)KeHHe K UCTOPUM XUMHHU, KyJbTYPHBIM U UCTOPUYECKUM MaMSATHUKAM, HayuHbIM
OTKPBITHSM B 00/1aCTH XUMUH;

* yBa)KeHHe K HapojiaM Poccuu v Mypa, MeXX3THHUUeCKasi TOJIEPaHTHOCTh, TOTOBHOCTh K
PaBHOMNPaBHOMY COTPYAHUYECTBY, OCO3HAHWE POJIM YUEHBIX MUpPaA B CTAHOBJIEHUM U Pa3BUTHU
XUMUUECKOUN HayKU;

* yB)KEHHe K JIMYHOCTU W e€ [OCTOMHCTBY, A0oOpoOXKenaTesbHOe OTHOIIEHWE K
OKpY’KaroIlM, HeTEePITUMOCTh K JIF0OBIM BH/IaM HACH/IUSL U TOTOBHOCTh MPOTUBOCTOSITH UM;

e mo00Bb K TIpHUPOZie, TIPU3HAHHE I[€HHOCTU 3/I0POBbS, CBOEr0 W JAPYTHX JIFOZEH,
0CO3HaHKEe HeOOXOJUMOCTH €r0 COXpaHeHHs;

Camoompe/eneHue

* TOTPeOHOCTL B CAMOBBIPA)KEHUU M CAMOpea3aliiy, COLMaTbHOM MPU3HAHWY;

* TO3UTHBHAsI MOPaJIbHasi CAMOOLIEHKA ¥ MOPaJIbHbIe UYBCTBA — YYBCTBO FOPZAOCTU TIPU
CJIeZIOBaHUM MOpa/IbHbIM HOPMaM, Tiepe>KMBaHue CThiJla U BUHBI TIPH UX HAapYIIIeHHH.

* TOTOBHOCTb U CIIOCOOHOCTb K YYaCTHIO B IIIKOJBHOM CaMOYTIpaBJeHWH B TIpejesiax
BO3PaCTHBIX KOMIETeHIMH (IIKObHBIX ¥ BHEIIKOIbHBIX MEPOTPUSTUSX TI0 TIPeMeTy;

* TOTOBHOCTb M CIIOCOOHOCTb K BBITIOJTHEHHUIO HOPM W TpeOOBaHWM OXpaHbl TpyJa B
KabuHeTe XUMHUHU

Cwmbic1000pa3oBanue

* TOTOBHOCTb M CMIOCOOHOCTH K BBITTOJIHEHUIO MOPA/IbHBIX HOPM B OTHOIIIEHWH B3POC/IBIX
Y CBEPCTHHUKOB Ha YpOKaX XUMHH U BO BHEYUEOHBIX BU/aX JeSTeTbHOCTY;

* MOTpeOHOCT, B Y4aCTUM B OOI[ECTBEHHOW JKM3HU OJIMDKAMWIIero COLUaJbHOTO
OKpY>KeHWUsl, 00I1]eCTBEHHO T0JIe3HOH [1eSITeTbHOCTH;

* yMeHHe CTPOUTh KU3HEHHBIe IJIaHbI C YUETOM KOHKDPETHBIX YCIOBUH;

* TI03HaBaTe/IbHBIA UHTEPEC K U3YUEHUIO XUMUU
BbinycKHUK no/yuum 803MOXCHOCMb 0151 ()OPMUPOBAHUSL:

* 20mosHOCMU K 8b100PY NpocpuIbHO20 06PA308AHUSI.

* 8bIPAX}CEHHOU YyueOHO-N03HagameAbHOU MOomMuUeayuu U UHMepeca K UsyueHuro Xumuu;

* 20mOgHOCMU K CAMO0OPA308aHuUto no npeomemy;

METHHPEAMETHBIE pe3y/jbTaTbl



1) ymeHMe caMOCTOSITESTBHO OTIpe/IeisATh LI/ CBOero 00y4yeHusl, CTaBUTb U OPMY/IMPOBaTh /IS
ceOs1 HOBBIe 3a7laur B yueOe 1 TI03HABATE/IbHOM [IeSITelIbHOCTH, Pa3BUBaTh MOTHBBI U MHTEPEeCHI
CBOel M03HaBaTe/bHOM 1eaTe/IbHOCTH;

2) yMeHHe CaMOCTOSITe/TbHO TUIAHUPOBATb MYTH JOCT)KEHUS LieJIel, B TOM UKCTe
allbTePHATUBHBIE, 0CO3HAHHO BLIOMpPaTh HarboJiee 3pGeKTUBHBIE CITOCOOBI PellleH|s] yUueOHbIX U
TI03HaBaTe/IbHBIX 3a/Iay;

3) yMeHHe COOTHOCHTD CBOM [IeMCTBUS C IVIAaHUPYEMBbIMU pe3yJIbTaTaMH, OCYLLeCTBIISATh
KOHTPOJIb CBOEH /1esiTe/IbHOCTH B TIPOLiecce JAOCTHKEeHHs pe3y/IbTaTa, ONpe/e/sTh CoCo0b!
JlefiCTBUI B paMKaXx Tpe/lJIO’KeHHbIX yCJIOBUM M TpeOOBaHWM, KOPPEKTUPOBAaTb CBOU JIeMCTBUS B
COOTBETCTBUM C M3MEHSIOLLENCsl CUTyaLel;

4) yMeHHe OLleHUBATh TIPaBUILHOCTD BBITIOHEHUs yueOHO# 3a/jauu, COOCTBEHHbIE BO3MO)KHOCTH
ee perIeHus;

5) BnajieHrue 0CHOBaMHM CAMOKOHTPOJIsI, CAMOOL|€HKY, IPUHATHUS PeLeHU U OCYLeCTB/IeHHUS
0CO3HaHHOTO BbIOOpa B yueOHOU 1 MO3HABATE/ILHOM [1eSITeIbHOCTH;

6) ymMeHMe orpe/ie/isITh TIOHSTHS, CO3/laBaTh 0000I1eHNs, yCTaHAB/IMBATh aHAIOTHH,
K/1acCU(UIUPOBATh, CAMOCTOSITE/TEHO BEIOMPATh OCHOBAHUS M KDUTEPHHU [J1s1 K/lacCU(DUKALUH,
yCTaHaB/MBaTh MPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUThH JIOTUUECKOe pacCy» eHue,
yMO3aK/IoueHre (MHAyKTUBHOe, Zile[yKTUBHOEe U 10 aHa/IOTUH) U fleJlaTh BbIBOJDL;

7) YMeHHEe CO30dBdTh, IIDPUMEHATEL U Hp606pa3OBbIBaTb 3HAKH U CMMBO/JIbI, MOJ€/IN U CXeMBbI [IJ1d
pelieHud yq66HI:>IX U I103HABATEJ/IbHBIX 34144,

8) cMBIC/IOBOE UTeHue;

9) yMeHHe OpraHHU30BbIBaTh YueOHOe COTPYAHUUYECTBO ¥ COBMECTHYIO /I€ATE/IbHOCTh C YUUTE/IEM
Y CBepCTHHKaMH; paboTaTh MHAWBU/YATbHO U B TPYIINE: HAXOAUTH 00IIlee pelleHue 1
paspeliath KOH(IMKTHI HA OCHOBE COT/IaCOBaHMUsI MO3ULIMK U yueTa UHTepecoB; (hopMyTUpOBaTh,
apryMeHTHPOBaTh U OTCTaUBaTh CBOe MHEHHE;

10) ymMeHHe 0CO3HAHHO UCIIO/Ib30BaTh PeUeBbie CPE/ICTBA B COOTBETCTBUH C 3aflaueit
KOMMYHHKAIIWH [I/Is1 BEIDA)KEHUsI CBOMX UyBCTB, MbIC/I€H ¥ TIOTPEOHOCTel; T/IaHUPOBAHHUS U
PEeryIsiliiM CBOEH [1esITeIbHOCTH; B/laJileHHe YCTHOW M IMTMCbMEeHHOM Peubio, MOHOIOTHUeCKO
KOHTEKCTHOW Peublo;

11) pa3BuTBIe KOMIIETEHTHOCTH B 00/1aCTH UCITO/Ib30BaHUS MH(DOPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosioruk (panee - KT kommneTeHLMM); MOTHBALUs K OB/Ia[ileHUIO
KyJIbTYPOlM aKTUBHOTO MO/Ib30BaHUsI C/IOBapsSIMU U APYTHMH TIOUCKOBBIMU CUCTeMaMU;

12) 5sKonoruyeckoe MbllllJieHUe, YMeHUe MPUMEeHSTh ero B I03HaBaTe/IbHOM,
KOMMYHUKATUBHOM, COLIMA/IbHOM TTPAKTHKe U MpodeCcCHOHabHOW OpUeHTaL|H.

PerynsiTuBHBIEe YHHBepCa/IbHbIE YUeOHbIe AeHCTBUSA

BBbIMyCKHUK Hay4UTCS:

* 1jeJIeTIo/IaTaHMI0, BK/IIOUasi IOCTAHOBKY HOBBIX Liefiel, npeoOpa3oBaHre MPaKTHYeCcKon
3a/lauM B [103HaBaTe/bHYIO;

* CaMOCTOAATe/IbHO aHa/M3UpOBaTh YC/IOBUS [IOCTMD)KEHUS] 1l Ha OCHOBe YuéTa
BbI/IeJIEHHBIX YUUTE/IeM OPUEHTHPOB [IeMCTBHUS B HOBOM yueOHOM MaTepHarie;

* [IJIaHMPOBaTh MyTH JOCTWKEHUS Liesel;

* [JIAHUPOBAaTh XUMHUYECKUM SKCIIEPUMEHT, UCC/Ie/I0BaHUE;
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COCTaBJISITh A/ITOPUTM PeIlIeHNs XUMUUECKHUX 3a/jau, MbICJIEHHOTO SKCIIEPUMEHTa;

* CaMOCTOATE/IbHO KOHTPO/JIMPOBATh CBOE BpPEMsl W YIMPaB/IATbH WM TIPU BBITOJHEHUU
KOHTPOJIbHBIX, /TA00PATOPHBIX, MPAKTUUECKHUX PAOOT, IPOEKTOB M UCC/II0BAHUM 110 XUMHH;

* aJIeKBaTHO CaMOCTOSITE/IbHO OIIeHHWBaTh TPABWILHOCTh BBLIMOJIHEHUS JEMCTBUS WU
BHOCHUTh HEOOXOIUMBIE;

* TIPOTHO3WPOBATh CBOMCTBA BEIL|ECTB, Pe3y/IbTaThl XUMUUECKOTO SKCIIEPUMEHTA;

BbInyCKHUK NOMyuum 803MOMCHOCMb HAYUUMbCA:

* NOCMPOEHUI0 JHCU3HEeHHbIX NJIAHO8 80 BpeMeHHOU nepcnekmuee;

* ocywecmensimb no3HasamesbHylo pechiekcuro 8 omHoweHuu Oelicmeuli no peweHuio
YUebOHbIX U N03HA8amMesbHbIX 3a0au;

* A0eK8amHO OYeHUBamMb C80U B803MONMCHOCMU OOCMUMNCEeHUsl yeau  pasauuHbix cgepax
camocmosime/ibHOU desime/IbHOCMU NPU 0C80eHUU npedMemda;

* OCHOBAM camope2yaayuu SMOYUOHAAbHbIX COCMOSIHULL;

KoMMyHHKaTHBHBIE YHUBepCa/IbHbIe yueOHbIe JefiCTBUS

BBbIMyCKHUK HAy4YUTCS:

* YUMTBHIBATh pa3Hble MHEHUSI U CTPEMHUTbCS K KOOPAWHALMW Pa3/MYHBIX TO3ULUA B
COTpPY/IHUYECTBeE;

* bopmynupoBath  COOCTBEHHOe MHEHHe U  TO3WL[HI0, ApPTyMEHTUPOBaTb M
KOOD/IMHUPOBAaThb €€ C TMO3WLUsAMU TIapTHEPOB B COTPYJHUUECTBe TpU BbIPaOOTKe o0OIero
pelIeHNst B COBMECTHOMH [IeSITeTbHOCTH;

* apryMeHTHpPOBAaTh CBOK TOYKY 3peHMs], CIIOPUTh U OTCTauBaTh CBOIO TO3ULIUI0 He
BPaKZeOHBIM /I/1s1 OTITIOHEHTOB 00pa3oM;

* 33/laBaTh BOMPOCHI, HEOOXOAUMBIe [jisi OpraHM3al[uM COOCTBEHHOM [esTe/IbHOCTH U
COTPYAHHWUYECTBA C TTapTHEPOM,;

* OCYIIIeCTB/IATh B3aUMHbIN KOHTPO/Jb M OKa3blBaTb B COTPY/HUUECTBe HEOOXOJUMYIO
B3aMMOTIOMOIIIb;

* aZleKBaTHO WCTIO/b30BaTh peueBble Cpe/ACTBA il WHTepIipeTalud pe3y/bTaToB
XVMHYECKOT0 3KCIIepUMeHTa

* OpraHM30BbIBaTH W TUIAHUPOBaTh YyueOHOe COTPYJAHUYECTBO C YyudTe/leM W
CBEPCTHUKAMH, OTpeZesTb Leqd ¥ (YHKLUM YYaCTHUKOB, CIOCOOBI B3aMMOJEHCTBHUSI TIPU
BBITOJIHEHUU TIPOEKTOB T10 XUMUHY;

* OCYILL[eCTB/IATh KOHTPOJ/Ib, KOPPEKLHIO, OLIeHKY /IeHICTBHUI MapTHEPA, yMeTb yOe)K/1aTh;

* pabotath B TpyIme — yCTaHaBAMBaTh paboure OTHOIIeHUs, 3(deKTHBHO
COTPYJHAYATE U CTIOCOOCTBOBATH MPOAYKTUBHOW KOOTIEPALIUH;

BbinycKHUK noay4yum 803MOMCHOCMb HAYUUMbCA:

* yuumnbl8amsb U KOOPOUHUPOBAMb OMJUYHble OM cobcmeeHHOU no3uyuu opyaux adel 8
compyoHuuecmee;

* yuumbleamsb pa3zHble MHeHUsl U UHmepecbl U 060CHO8bI8AMb COOCMBEHHYIO NO3UYUIO;

* NOHUMAaMb OMHOCUMEAbHOCMb MHEHUU U no0x0008 K peuleHUto npobaem Xumuueckol
HAyKu;

*8 npoyecce KOMMYHUKayuu OOCMAMOYHO MOYHO, NOCAe008AMEAbHO U NOJMHO
nepedagams NapmHépy HeobxXoouMyr UHGOPMAYUo KaK opueHmup 04151 nocmpoeHust 0eticmeusi;

* ¢/1008aMmb MOPA/ILHO-3MUYECKUM U NCUX0N02UYeCKUM NPUHYUNam obujeHus

ITo3HaBaTe/IbHBbIE YyHUBEPCA/IbHbIE YUeOHbIE [JeHCTBUA

BbIMyCKHUK HayuUTCS:

* OCHOBaM peasT3aliy MMPOeKTHO-MCC/Ie/J0BaTeTbCKOM /IesITeTbHOCTH;

* IPOBOZIUTH HAO/TFO/IeHNEe, U3MEPEHHE U IKCIIEPUMEHT 0] PYKOBOJCTBOM YUUTEJIS;

* OCYIIIECTB/IATh PACIIMPEHHBIM MOUCK XMMHUYECKOW HMH(MOpMAIMi C HCIO/Ib30BaHUEM
pecypcoB 6ubnroTek u ViHTepHeTa;

* CO3/1aBaTh Y NMPeoOpa30BbIBATh MO/IEM U CXEMBI /IJIS1 PeIIeHUs] XUMHUeCKUX 3a/iau;
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* /IaBaTh OMpe/ie/IeHre XUMUUECKUM TTOHSTHSIM;

* yCTaHAB/IMBaTh TPUYMHHO-C/IE[ICTBEHHbIE CBSI3M MEXKAy CTPOEHHEM  MOJIEKY/I,
KPUCTA/UTHUECKUX PEIIETOK, CBOMCTBAMU U ITPUMEHEeHUEM BelleCTB,;

* 000011[aTh MOHATUS — OCYIECTB/ISATh JIOTUUECKYIO OTEepal[{io Mepexofia OT BH/OBBIX
TIPHU3HAKOB K PO/IOBOMY TOHSITHIO, OT TIOHSITHSI C MEHBIIUM 00BEMOM K TIOHSATHIO C OO/BIIMM
00BEMOM;

* OCYII[eCTB/IATh CPaBHEHHe, CEepPUaIui0 U KIaCCUGUKALMI0, CAMOCTOSTE/IbHO BbIOMpast
OCHOBAHHSI U KDUTEPHHU [I/Is yKa3aHHbBIX JIOTMUECKUX OTepal[Hii;

* CTPOUTH JIOTHUECKOe PACCYy)XK[eHWe, [e/aTb BbIBOZbI, YMO3aK/IHOUEHHUs Ha OCHOBE
XMUMHUYECKOT0 KCITePUMEHTa

* OOBSICHSITb ~ SIB/IEHUSI, TIPOLIECCHI, CBSI3M M OTHOILEHWs, BBISB/ISEMbIE B  XO[ie
HCCIe[OBAHMS;

* BJIJIeTb OCHOBAaMM CMBIC/IOBOTO UTEHHSI TEKCTOB C XUMUUECKUM CO/lepKaHUEM;

BbINyCKHUK NOAyYUM 803MOXCHOCMb HAYUUMbCA:

* camocmosimenbHO NpPOBOOUMb  UCCAe008AHUE HA OCHOBe NPUMEHeHUsl Memooo8
Hab/M00eHUs U XUMUUYECKO20 SKCnepumMeHma;

* 0p2aHU308bIBAMb UCC/A€008AHUE C Ue/blo NPOBepKU 2unomes;

* de/1amb yMO3AK/OUEHUS] U 8b1800bl HA OCHOBe apeyMeHmayuu.

IIpeaMeTHBIE pe3y/IbTaThI
1) chopmupoBaHHbIe MTePBOHAYaAIbHBIE CHCTEMAaTU3UPOBAHHBIE TTPECTAaB/IEHMs O BEI[eCTBaX,
UX TIPeBPAILeHHsIX U MPAKTUUYECKOM TIPUMEHEHUH; OB/Ia/[eHHe TTOHATHIHBIM arrapaToM 1
CUMBOJINYECKUM SI3IKOM XHUMUH;

2) oco3HaHHe 00BEKTUBHOW 3HAUMMOCTH OCHOB XMMUYeCKOW HayKH KaK 00/1acTh COBpPEeMeHHOT0
eCTeCTBO3HaHUS, XMMUUYECKUX MpeBpallleHu HeOpraHuyeCKUX U OpraHnyecKrx BellecTB Kak
OCHOBBI MHOTHX SIBJIEHHI )KMBOW ¥ HE>KUBOMW TMPUPO/BI; YTIyO/IeH e Tpe/CTaBlIeHU 0
MaTepyaabHOM eZJUHCTBE MUPa;

3) oBna/ieHrie OCHOBAaMM XUMHUYeCKOH rPAMOTHOCTHU: CTIOCOOHOCTHIO aHAaTM3UPOBATh U
00BEKTUBHO OIIeHMBAaTh KW3HEHHbIE CUTYallWH, CBSI3aHHbIE C XUMHel, HaBbIKaMu 0e301acHOro
oOpaiiieHusi C BelljeCTBaMH, UCTIOIb3yeMbIMU B TIOBCEIHEBHOU YKU3HH; YMEHHEM aHaTM3UPOBaTh
Y TUITAHUPOBATh 3KOJIOTMUeCcKH Oe30rmacHoe TIOBeJieHHe B T1e/IsTX COXPaHeHUs 3/[0POBbs U
OKpY’Karolllel cpeJibl;

4) yMeHHe yCTaHAB/MBaTh CBSI3U MEX/Y peanbHO Hab/i0jaeMbIMA XMMUUECKUMU SIBJIEHUSIMHU U
TIpoL{eCcCaMH, TPOUCXOSIIMMUA B MUKPOMUPE, 00BSICHITh IMPUUYUHBI MHOT000pa3us BEIeCTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOEHHS, a TAK)Ke 3aBUCUMOCTh MIPUMEHEHHS BEeIleCTB
OT UX CBOMCTB;

5) OMBIT UCTIO/Ib30BAHKUS PA3/TUUHBIX METO/[OB U3YUEHUS BEIlleCTB: HaOJII0JeHNs 3a UX
TIpeBpaIleHUsIMU TIPU TIPOBEIEHUM HEC/IOKHBIX XUMHUECKUX YKCTIEPUMEHTOB C UCTIO/Ib30BaHUEM
nabopaTopHOro 060py/10BaHKs U PUOOPOB;

6) mpejcTaB/ieHMe O 3HAUEHUM XMMUYeCKOW HayKu B pPellleHUH COBPEMEHHBIX SKOIOTMUeCKUX
npo6JsieM, B TOM UHC/Ie B TIPe/IOTBPAIlleHUH TeXHOTeHHBIX U 9KOJIOTMUeCKUX KaTacTpod;

8 ki1acc

OcHoBHbIE NOHATHUSA XUMHH (YPOBEHb aTOMHO-MOJIEKY/IIPHBIX Npe/|CTaB/IeHNH)
BbInycKHUK Hayuumcs:
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° OITMCBLIBATh CBOMCTBA TBEPAbIX, XHUIKHUX, F83006p83HbIX BelecCTB, BbIAe/IAA HUX
CylleCTBeHHbIEe MTPHU3HAKH;

. XapaKTepr30BaTh BellleCcTBa M0 COCTaBY, CTPOEHHIO M CBOWCTBAaM, YCTaHAB/IMUBATh
MIPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MEX/Y JaHHbIMH XapaKTepUCTHKAMU Bell[eCTBa;
. pacKpblBaTb CMBIC/I OCHOBHBIX XWMHYECKHUX T[IOHSTHIN: aToM, MOJIeKY/a,

XAMHUYeCKUU 3JIEMEHT, IIpOCTOe€ BelleCTBO, CJ/IOJKHOE BelleCTBO, Ba/JIEHTHOCTb, HCIIO/Ib3yA
3HAKOBYIO CHCTEMY XHWMUH;

L n300pakaTh COCTaB TMPOCTEMIIIMX BeLeCTB C MOMOILbI0 XUMHUECKUX (opmMyn U
CYLLIHOCTb XMMHUYECKHUX peakL[1il C TOMOLL[bI0 XUMUUECKHX YPaBHEHUH;

o BBIUMC/ISITh OTHOCUTE/IbHYH0 MOJIEKY/ISIDHYI0O M MOJISIDHYIO MaccChl BelLeCTB, a
TaK)Ke MacCCOBYHO [JOJIF0 XUMUUECKOTO 37IeMeHTa B COeJUHEeHUSIX;

L CpaBHUBATBH [0 COCTaBY OKCH/Ibl, OCHOBaHMsI, KUC/IOTHI, COMH;

. K/1aCCU(ULIMPOBATh OKCH/IbI M1 OCHOBAHUS MO CBOMCTBaM, KHUC/IOTHI U COMU — IO
COCTaBy;

o ONMUChIBaTh COCTaB, CBOMCTBA U 3HaueHWe (B MpPUpPOAe W MPAKTUUECKOU
JlesTe/IbHOCTH YeJloBeKa) MPOCThIX BellleCTB — KUC/IOpoJa U BOZIOPO/a;

. [laBaTb CPaBHUTE/IbHYIO XapaKTepPUCTUKY XUMHUYECKUX 3JIEMEHTOB U BaXKHEMIINX
COeJMHEeHU eCTeCTBEHHbIX CEMENCTB 11]e/I0UHbIX MeTa/IJIOB U Ia/IoreHOB;

. TI0/Tb30BaThCs1 1abopaTOpHBIM 000PY0BaHUEM U XMMHUECKOH TOCY/0H;

o TIPOBO/IUTh HECJ/IOKHbIe XWMHUUeCKHe OIbITbl M Hab/ofieHHs 3a U3MeHeHueM

CBOMCTB Bel|eCTB B TpOLiecCce WX TpeBpalljeHri; COOMoaTh MpaBuia TeXHUKH 0e30macHOCTH
TIpY TIPOBe/IeHUH HabJTt0/IeHNH U OTIBITOB;

. pas3nuyaTth 3KCIepUMEHTaZbHO KUC/IOThI U 1[e/I0UM, MO/b3YsCh WH/AWKAaTOpaMU;
0CO3HaTh HeOOXOAUMOCTb COOJIIO/IeHUss Mep 0e30racHOCTH TIpU OOpallleHuM C KUCI0TaMU U
11le/I04aMU.

BbINyCKHUK nosyuum 803MOMCHOCMb HAYUUMbCS:

. 2pamMomHo obpawjambCs € 8eujecmeamu 8 NOBCEOHEBHOL HCU3HU;

. 0co3Haseamb Heobxooumocmb CobOM00eHUs1 Npasun 3Kono2uuecku 6e3onacHoz2o
nogeodeHust 8 OKpyicaroujeli npupooHoll cpeoe;

. NOHUMAMb CMbIC U HeobxooumMocmb cobmodeHusi npednucaHutl, npednazaembix 8
UHCMPYKYUSIX NO UCNO/b308AHUIO 1eKapcma, cpedcme 6bimogoll Xumuu u op.;

. ucnonb308ampb npuobpemeHHble KoUesble KOMNEmMeHmMHOCmuU npu ebnogHeHUU

uccne008amenbCKUX NPOeKMos8 No U3yyeHuro ceolicme, cnocobos nojyueHust U pacno3HA8aHusi
gewjecms;

. paseueamb KOMMYHUKAMUBHYIO KOMNEeMeHMHOCMb, UCNO0/b3ysl cpedcmad yCmHO20
U NUCbMEHHO20 OOWeHUsl, Nposie1simb 20MOBHOCMb K YBAMCEHUIO UHOU MOYKU 3peHusi npu
06cyc0eHuU pe3y/bmamos 8bINOAHeHHOU pabombl;

. 006eKMUBHO OYeHUBamb UH(GOpMAyulo 0 geujecmeax U XUMUYeCKux npoyeccax,
Kpumuuecku OMHOCUMbCS K NcesOOHAy4HOU uHpopmayuu, HedobpocosecmHol pekaame,
Kacarouwjelicsi Ucno/b308aHUs1 pa3AUYHbIX 8eUjecms.

IlepyoanuecKui 3aKOH U NepUOAMYECKasi CCTeMa XUMHUUYeCKHUX 3/ieMeHToB [JI.1.
MenpeneeBa. CTpoeHHe BelllecTBa.
BoinyckHUK Hayyumcs:

. K/1acCU(UIMPOBATh XUMHUUECKHe 3/IeMeHThl Ha MeTaslibl, HeMeTasl/lbl, 37IeMeHTHI,
OKCHJbl M TH/IPOKCH/bI KOTOPbIX amM(OTepHbl, 1 WHEPTHbIe 3/IeMeHThl (Ta3bl) [/ 0CO3HAHUS
BaXHOCTHU yTIOPSIJOYEHHOCTH HayYHbIX 3HAHUA;

o pacKpeIBaTb CMBIC/I ITepuoguueckoro 3akoHa /.M. MengeneeBa;

o OTKChIBaTh W XapaKTepu30BaTh TaOMUUYHYI (GOpMYy TMepruoJudecKOoil CUCTeMbI
XUMHUYECKUX 3JIEMEHTOB;

o XapakTepu30BaTh COCTaB aTOMHBIX s/iep U paclipejie/ieHle YuC/ia 3/IeKTPOHOB I10

3J/IEKTPOHHBIM CJ/JIOAIM dTOMOB XHWMHWYECKUX 3SJIEMEHTOB MdJ/IbIX TI€PpUOA0B HEPHO,Z[H‘-IECKOﬁ
CHUCTEeMEI, a TAKXKe KdJ/INA 1 Ka/IbIHAI;



. pa3nuyath BH/bl XMMHUYECKOM CBSI3U: MOHHYI, KOBAJIEHTHYHO [IOJISIPHYIO,
KOBAJIGHTHYIO HeITOJIIPHYI0 U MeTa/l/INYecKylo;

o n300pakaTh 37eKTPOHHBIe (HOPMYJBI BellecTB, 00pa30BaHHBIX XUMHUYECKUMU
CBSI3IMU Pa3HOI'O BU/A;

o BBISIB/ISITh 3aBUCHMMOCTb CBOWCTB BelljeCTBa OT CTPOEHUSI ero KpUCTa/l/IM4eCKOn
pelleTKH (MOHHOM, aTOMHOM, MOJIEKYJ/IIPHOM, MeTa/llTNueCcKoi);

o XapakTepu30BaTb XUMHWYeCKHe 3JIeMeHTbl M UX COeJUHEeHHWs Ha OCHOBe
TI0JIOYKEHHsI 3/IeMeHTOB B IePUOAUYeCKOl crcTeMe U 0COO@HHOCTel CTPOeHHsI UX aTOMOB;

o ONMUCbIBAaTb  OCHOBHBbIE  TPeATOCBIIKA  OTKpelTUa ..  MengeneeBbiM

MepuoZMUecKOro  3akOHa M [epUOJUYEeCKOM CUCTeMbl XHMHUYECKUX  3/1eMEHTOB U
MHOT000pa3HyI0 HayYHYIO /1esITe/TbHOCTh YUeHOT0;

o XapakTepu3oBaThb HAyYHOe U MHUPOBO33peHYeCKOe 3HayeHHe I1epUuoju4ecKoro
3aKOHa ¥ NepruoInYeCcKOU CUCTeMbl XMMUUeCKUX 3/1eMeHTOB [I.M1. MeHzeneeBa;
o 0CO3HAaBaThb HayuyHble OTKPBITUSI KaK pe3y/lbTaT [JIMTe/bHBbIX Hab/roeHui,

OIBITOB, HAYYHOU ITOJIEMUKH, IIPEOZ0/IeHNs] TPYJHOCTeH ¥ COMHEHUM.
BBINMyCKHUK noayuum 803MOH#CHOCMb HAyYUMbCSI:

. 0CO3HaBaTh 3HaueHWe TeOpeTMUeCKHWX 3HaHWW [JIsl MPAaKTUYeCKON [esTe/lbHOCTU
YeJI0BeKa;

. OTUCBHIBATh M3y4YeHHble O0bEKThl KaK CHUCTEMbI, TPUMEHSISI JIOTUKY CHCTEMHOTO
aHa/m3a;

. NIPUMEHSITh 3HaHUSI O 3aKOHOMEPHOCTSIX IMepUO/IMYeCKON CUCTeMbl XMMHUeCKUX
3/IeMeHTOB [i/isi 00bsICHEHUS U TIPe/IBUIeHHS] CBOMCTB KOHKPETHBIX BellleCTB;

. pa3BuBaTh MH(GOPMALIOHHYI0 KOMIIETEHTHOCTh TIOCPE/ICTBOM  YIJIyOsieHust

3HaHUM 00 UCTOPWU CTAHOBJIEHUS] XUMUYEeCKON HayK{, ee OCHOBHBIX MMOHSTHM, TIepPUOIUUeCKOro
3aKOHA KaK OJJHOTO U3 Ba)KHEWIIMX 3aKOHOB IPUPOABI, a TAKXKe O COBPEMEHHBIX JOCTHKEHUSIX
HayK{ U TeXHUKU.
9 k1acc
MHoroo0pa3ue XUuMHYECKHX PeaKI{ui.
BoinyckHUK Hayyumcs:

° 00BACHATD CYyTb XUMHUUECKHUX IIPOLIeCCOB;
° HA3bIBATh MMPU3HAKH WU YCJIOBUA MMPOTEKAHUA XUMHUUECKHUX peaKquI;
° YCTaHABJ/IMBATb TMPUHAA/IEXKHOCTb XUMHUECKOH peaKllMn K OIlpeZieJIeHHOMY TUITY

0 OZJHOMY U3 K/1acCHU(ULIMPOBAHHBIX NTPU3HAKOB:

1) 1Mo yMC/Iy ¥ COCTaBy MCXO/HBIX BeIeCTB M TMPOAYKTOB peakivy (peakiyuu
COeZIMHEHUSI, PA3/I0’KeHUs], 3aMellleHrs] U 00MeHa);

2) 1o BbIIeJIEHUIO WM TIOTJIOIIEHHIO TeTIOThI (peakiuu 3K30TepMUUecKrie U
SHI0TepPMUYeCKue);

3) 1o W3MeHeHWIO CTeTleHeM  OKHC/IeHUs XUMUUeCKHUX  37IeMEeHTOB
(OKUCIUTE/TbHO-BOCCTaHOBUTE/TbHBIE PeaKLUN);

4) o obpaTuMoCTH TIipoljecca (peakijuu oOpaTuMble U HeoOpaTUMBIe);

o Ha3bIBaTh (PAaKTOPhI, BJAUSIOIIME Ha CKOPOCTh XUMHUUYECKUX peaki[uii;
o Ha3bIBaTh (PaKTOPHI, BJAUSIOLIME Ha CMellleHe XMMUUeCKOr0 PaBHOBECHSI;
o COCTaB/ISITh ypaBHEHUSI 3/E€KTPOJIMTUYECKOW [UCCOLMALMU KUC/IOT, IIje/iouel,

cofneil; TIOMHbIE U COKpallleHHble WOHHbIe YpaBHEHWs peakiuii o0MeHa; ypaBHEHUS
OKHUC/IUTENBbHO - BOCCTAHOBUTE/IbHBIX peaKLUii;

o MPOrHO3UPOBaTh MPOAYKTbl XMMHUYECKMX peakLuil Mo (opmynaMm / Ha3BaHUSIM
VICXO/IHBIX BeIIeCTB; OMpe/essiTh MCXO/Hble BelljecTBa MO (popMysiaM / Ha3BaHUSM MPOJYKTOB
peakiuy;

. COCTaB/IATh ypaBHEHHWsl peaklUd, COOTBETCTBYIOLIMX I[10C/Ie/l0BaTeIbHOCTU
(«Lierouke») MpeBpallieHrii HeOpraHMYeCKuX BeleCTB pa3/InyHbIX K/1aCcCOB;

. BBISIB/IATE B TIpOLlecCe SKCIepUMeHTa TIpU3HAaKW, CBU/ETeNbCTBYHOIME O

MMPOTEKAHUU XUMHUECKOH peaKLnu;



o TOTOBUTH PaCTBOPBI C OMpe/ie/IeHHOW MacCOBOM [j0Jield paCTBOPEHHOIO BeIlleCTBa;

° ornpenesdaTb XdpakTep Cpeabl BOAHBIX PpAdCTBOPOB KHC/IOT H MEHOQEﬁ I10
N3MEHEHHWIO OKPACKH MHAWKATOPOB,
° MpOBOAWTL KaUeCTBEHHbIE€ PpedKIWH, IIOATBEPXAalolue Ha/lnurve B BOJHBIX

PacCTBOpax BeIeCTB OTAEe/TbHbIX KATUOHOB U dHMOHOB.
BBIHyCKHI/IK no/syyum 603MOMCHOCMb HAyuYUmMbCA:

. COCTaB/IATh MOJIEKY/ISIPHble U TI0JIHble HMOHHbIe ypaBHEHMsI 10 COKpallleHHbIM
VOHHBIM ypaBHEHUsIM;

. NIPUBO/IUTH MPUMephl pPeakLivi, MOATBePKAA0LMX CyLeCTBOBaHWe B3aMMOCBS3U
MeXX/ly OCHOBHBIMH K/IaCCAMU HEOPraHUUeCKUX BellleCTB;

. NIPOTHO3UPOBATh pe3y/bTaThbl BO3/|€MCTBUS Pa3/MuUHbIX (DAKTOPOB Ha CKOPOCTb
XUMUUECKOM peakLiy;

. MIPOTHO3UPOBATh pe3y/bTaThl BO3/I€HCTBUS Pa3/IWYHbIX ()aKTOPOB Ha CMellleHue

XUMHUUECKOTO PaBHOBECHSI.
MHoroo0pa3ue BeliecTsB.
BbINyCcKHUK Hayuumcsi:

. orpe/ie/iATh  NPUHA/JIKHOCTb HEOpPraHUuUecKuX BelecTB K OJHOMYy U3
M3y4YeHHbIX K/IaCCOB/TPYIIIT: MeTa/l/Ibl U HEMeTasl/lbl, OKCU/Ibl, OCHOBAHHSI, KUC/IOThbI, COJIH;

. COCTaB/IATh (POPMYJIbI BELL|eCTB 10 MX Ha3BaHUSM;

L oTpe/iesisiTb Ba7leHTHOCTb U CTelleHb OKUC/IEHUS 3/IEMEHTOB B Bell|eCTBAX;

. COCTaB/IATh (POPMyJ/IbI HEOpPraHWUeCKHWX COeJUHEeHU 110 BaJeHTHOCTSIM W

CTereHsiM OKWUC/eHWsI 37eMeHTOB, a TakXKe 3apsilaM HOHOB, YKa3aHHbIM B Tabsuie
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUW U COJIel;

L OOBSICHATH 3aKOHOMEPHOCTH H3MeHeHUs (U3NUeCKUX U XUMHUeCKUX CBOMCTB
TIPOCTBIX BEIeCTB M MX BBICIINX OKCHZOB, 00pa30BaHHBIX 3/IEMEHTaMH BTOPOTO U TPETHEro
NIepro/i0B;

. Ha3bIBaTh OOIHe XWMHUeCKHe CBOMCTBA, XapaKTepHbIe /s TPYI OKCHZOB:
KHUC/IOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

. Ha3bIBaTh OOILMe XUMHUYEeCKWe CBOWCTBA, XapaKTepHble /sl KaXJOoro Kiacca
BeLl|eCTB;

. NIPUBO/IUTh TIPMMeEpbl peakluii, TOATBEPXKJAIMX XUMHUeCKue CBOWCTBA
HEOpPraHWYeCKHX BeILeCTB: OKCU/I0B, KUC/I0T, OCHOBaHUU U COJiel;

. OTpe/ie/iATh  BeLeCTBO — OKHUC/AUTeIb W BeljeCTBO — BOCCTAaHOBUTE/Ib B
OKMCJIUTE/IbHO — BOCCTAHOBUTE/bHBIX peaKLMsIX;

. COCTaBJIATh 37IEKTPOHHBINA OasIaHC 10 MPeJIoKeHHBIM CXeMaM peaKLUii;

o MIPOBO/IUTh J1abOpaTOpPHbIE OIBITHI, TOTBEPIKAAIole XUMHUUeCKrue CBOMNCTBA
OCHOBHBIX K/1aCCOB HEOPraHNYeCKUX BeleCTB;

o TIPOBO/IUTH J1a00paTOpPHBIE OMBITHI TI0 TIOYYeHUI0 U COOMpaHUI0 ra3000pa3HbIX

BEIleCTB: BOJOPOZA, KHUCIOPOJa, YIJIEKUCJIOrO ras3a, aMMHakKa; COCTaB/STb ypPaBHEHUS
COOTBETCTBYIOLLMX peaKLMH.
BBINyCKHUK TIO/TyUUT 803MOHMCHOCMb HAYUUMbBCSL:

* TPaMOTHO 00paIIaThCs C BelljeCTBaMHU B [IOBCEHEBHOM >KU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTb COOTIO/IEHUS TIPABHJT 3KOJIOTMYeCKH 6e3011acHOT0
MOBe/IeHHsI B OKPYKarollieil IPUPOHOM CpeJe;

* MOHWMAaTh CMBICJI U HEOOXOJUMOCTh COOJIIOZIeHUsT TIpeJIIMCAaHuM, Tpe/jlaraeMbIX B
WHCTPYKIUSX 10 UCTI0/Tb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U ZID.;

* WCTOJB30BaTh TIPUOOPETEHHBIE K/TIOUEBble KOMIIETEHTHOCTH TIPU  BBITOJIHEHUU
WCC/IeJOBaTe/IbCKUX TIPOEKTOB 0 M3YUEHHWI0 CBOMCTB, CIIOCOOOB IMOJTyYeHUS] M pacrio3HaBaHUSI
BeIIIeCTB;

* pa3BUBaTh KOMMYHUKAaTHBHYH) KOMIIETEHTHOCTb, WCIIO/Ib3ysl CpeJCTBa YCTHOU W
MMUCbMEHHOW KOMMYHHUKAalMi Tipu paboTe ¢ TeKcTaMu YyuyeOHMKa W [JIOTIOJTHUTETHHOMN



JIUTEpaTypoOH, CIPABOYHBIMH Tab/MLIaMH, TIPOSIBJSITE TOTOBHOCTH K YB@KEHUIO WHOW TOYKH
3peHust TIpY 00CY K/IeHUH pe3yJIbTaTOB BbITIOJTHEHHOUM PaboThI;

* OOBEKTHBHO OILeHMBAaTh WH(POPMALMIO O BeL[eCTBaX M XUMHUUYECKHUX IIpOLIeccax,
KPUTUYECKM OTHOCHUTBCS K TICeBJOHayuHOW MHQoOpMaLuu, Hef00pocoBecTHON —peK/aMme,
Kacarolllelcst UCI10/Ib30BaHUsl Pa3/IMYHbIX BelL|eCTB.

* 0CO3HaBaThb 3HayeHWe TeOPeTMYeCKUX 3HaHWW [/ TPaKTUYeCKOW [esiTe/IbHOCTU
YeJIoBeKa;

* OMUCBIBATh W3yueHHbIe 00beKThI KaK CUCTEeMbI, TPUMEHSIsT JIOTUKY CHUCTEMHOTO aHaJln3a;

* TPUMEHATb 3HaHUSl O 3aKOHOMEpHOCTSIX IepUOAUYECKON CUCTeMbl XHMHUECKUX
3/IeMeHTOB [i/isi 00bsICHEHUS U TIPe/IBUIeHHS] CBOMCTB KOHKPETHBIX BellleCTB;

* pa3BuBaTh WH(POPMAIMOHHYI0 KOMIIETEHTHOCTh TIOCPe/CTBOM YTTyOeHust 3HaHUM 00
VICTOPUM CTAHOBJIEHUS] XMMHUYECKOW HayKH, e€ OCHOBHBIX MOHSTUH, EPUOIMYECKOr0 3aKOHA KakK
OJJHOTO U3 Ba)XKHEWIIMX 3aKOHOB IMPUPO/bI, @ TaKKe O COBPEMEHHBIX JOCTWKEHUSIX HayKd U
TeXHUKHU.

* COCTaB/ISITb MOJIEKYJ/ISIDHbIE U TO/IHbIEe HOHHBbIE ypaBHEHUsI M0 COKPAIlléHHbIM MOHHBIM
yPaBHEHUSIM;

* TPUBOJUTH TpPUMeEpbI peakluii, MOJTBEP)KJAIIUX CyLeCTBOBaHWEe B3aWMOCBS3U
MeXX/ly OCHOBHBIMH K/IaCCAMU HEOpraHUUeCKUX BellleCTB;

* TIPOTHO3MPOBAThb pe3y/bTaTbl BO3/EHCTBUS pa3/IWYHbIX (PAKTOPOB Ha H3MeHeHUe
CKOPOCTU XMMHUECKO! peaKLUu;

* TPOrHO3UPOBaTh pe3y/bTaTbl BO3ZEWCTBUS Ppa3/lMuHbIX (DaKTOPOB Ha CMelljeHHe
XUMUUECKOT0 PAaBHOBECHSI.

* IPOrHO3MPOBaTh XMMHUUYECKHe CBOMCTBA BeILleCTB Ha OCHOBE MX COCTaBa U CTPOEHNS];

* TIPOTHO3MPOBATh  CIIOCOOHOCTb  BellleCTBa TIPOSIB/IATH  OKUC/IMTE/IbHBbIE — WU/IH
BOCCTAaHOBHTeJ/IbHbIe CBOMCTBA C YU8TOM CTelleHel OKWC/IEeHUsl 3/IeMEeHTOB, BXOJSIIUX B €ro
COCTaB;

* BBISIB/JISITb CYIL[eCTBOBaHME TeHETUYeCKON B3aMMOCBS3M MeXXZy BellleCTBaMU B PAAY:
MIPOCTOE BELeCTBO — OKCHJ, — TMIPOKCHUJ, — COJIb;

* OpraHu30BbIBaTb, IPOBOJUTH yueHUUECKHe IPOeKThbl 0 HCC/Ie[0BaHUI CBOMCTB
BeL|eCTB, UMEIOLUX Ba)KHOEe MPAaKTUUeCcKoe 3HaueHue.

Cucmema OyeHuedHus e npeameme Xxumus:

1. OneHka yCcTHOro oTBera.
O1MeTKa «5» :
- OTBET MOJIHbIN U MPaBUIbHbIN Ha OCHOBAHWY M3yUeHHBIX TEOPU;
- Marepuaj W3/I0)KeH B OMpeJe/ieHHOW JIOTUYeCKOW TI0C/ie/[0BaTe/TlbHOCTU, JUTePaTypPHbIM
SI3BIKOM;
- OTBeT CaMOCTOSITe/IbHBIMN.
OTMeTKa «4» ;
- OTBET IOJIHbIM U TPaBU/IbHBIN Ha CHOBAaHUM U3YUeHHbBIX TEOPUiL;
- Marepuas U3/0XKeH B OTpe/ie/ieHHOM JIOTMUeCKOl Moc/iel0BaTeIbHOCTH, TIPU 3TOM [I0MYILeHbl
JIBe-TpY HeCyIlieCTBeHHbIe OITMOKY, UCTIPaB/IeHHbIe 110 TPeOOBAHUIO YUUTE/IS.
O1tMeTKa «3» :
- OTBeT TIO/JIHBIM, HO TP 3TOM JOMYyIIleHa CYI[eCTBeHHasl OINMOKa W/IW OTBET HETOJIHBIH,
HeCBSI3HBIN.
O1MeTKa «2»:
- Tpu OTBeTe OOHApYy)KeHO HerOHMMaHWe Yuall[uMCsi OCHOBHOTO COJiep>KaHUsl yueOHOro
MaTepuasa WM AOMylleHbl CylljeCTBeHHbIe OIMOKU, KOTOphIe YUall[uiics He MOXKeT UCIPaBUTh
TIPYU HAaBOZSILIMX BOTIPOCax YUYMUTeJs,
O1MmeTKka «1»:
OTCYTCTBUE OTBeTa.
10



2. OneHKa 3KCIepuMeHTA/IbHbIX yMeHUH. OljeHKa CTaBUTCS HAa OCHOBaHWW HaOMIOfeHus 3a
yUalMMHUCS U TIMCBMEHHOT0 OTUYeTa 3a pabory.
OT1meTKa «5»:
- paboTa BBITIO/THEHA TIOJTHOCTBIO W TIPaBU/IBHO, C/le/IaHbl MPaBU/IbHbIE HAOJIIOZEHUS U BBIBO/IBI;
- SKCIIEPUMEHT OCYIIeCTBJIEH TI0 TUIaHy C Y4eTOM TeXHHKH 0e30T1acHOCTH W TIpaBU/ paboThl €
BeIIleCTBaMH 1 000py/J0BaHUEM;
- TIPOSIBJIEHbI OPTaHU3aLIMOHHO - TPYZAOBBIE YMEHHSI, MO/AePKUBAIOTCS UMCTOTa pabouero Mecra
U TOPSIZIOK (Ha CTOJie, 5KOHOMHO MCTIO/Ib3YHOTCSI PeaKTUBHI).

O1meTKa «4» :
- paboTa BbIMOJ/IHEHA MTPAaBWILHO, CZle/IaHbl PaBU/IbHBIE HAOMIO/IeHHST U BBIBO/IbI, HO TIPU 3TOM
5KCIIePUMEHT TIPOBeZIeH He TOJTHOCTBIO WM AOMyIeHbl HeCylljeCTBEeHHbIe OLIMOKM B paboTte ¢
BeIlleCTBaMU 1 000pYy/10BaHUEM.

O1meTKa «3»:
- paboTa BBITIOJIHEHA TIPaBWJILHO He MeHee ueM HarloJIOBUHY WJIM [JOMYyIleHa CyleCTBeHHas
omMbKa B X0/ie 3KCIIePUMEeHTA B 00bsICHeHNH, B OopmsieHUH paboThl, B COO/FO/IEHUH TIPaBUII
TeXHUKU 0e30MacHOCTH Ha paboTe C BelljeCTBaMU U 000py/JOBaHUEM, KOTOpPast UCIIPAB/ISIETCSI 10
TpeOOBAHUIO YUHTEJIS.

OT1meTKa «2»:
- pomyieHb! Be (1 Ooree) CyilecTBeHHble OLIMOKM B XOZe: IKCIIePUMEHTa, B 00bSICHEHNH, B
oopmnenuu paboTel, B COOMOeHUM TIpaBWI TeXHUKU Oe3ormacHocTd mpu pabore ¢
BellecTBaMM M 000py/0BaHMEM,  KOTOpbIe YUal[iCs HEe MOXKeT HCIIPAaBUTh JaXe II0
TpeOOBaHUIO YUUTes;
OT1meTKa «1»:
y yuall[erocsi OTCyTCTBY€eT 3KCIIepUMeHTa/IbHbIe YMeHUs - paboTa He BbIMOJTHEHA.

3. OieHKa yMeHHUH pellaTh pacyeTHbIe 3a/auM.

OtMeTKa «b»:
- B JIOTUUECKOM pacCYyXXJeHHU U pellleHWd HeT OIMOOK, 3aZiaua pellleHa paljdoHaTbHBIM
Criocobom;

OtmeTKa «4»:
- B JIOTMUECKOM PaCCY)X/IEHWM U peIlleHHs] HeT CYIIeCTBEHHBIX OIIMOOK, HO 3a/laya pellieHa
HepalMOoHa/IbHEIM CIT0C000M, WM JOTyIeHo He 0oJiee IBYX HeCYIleCTBEHHBIX OLIMOOK.

OtmeTKka «3»:
- B JIOTUYECKOM pacCy)XIeHWHd HeT CYI[eCTBEeHHBIX OIIMOOK, HO [OIyIleHa CyIljeCTBeHHas
ommbKa B MaTeMaTUUeCKUX pacyeTax.

O1tmeTKa «2»:
- IMeeTCsI CyIIleCTBEHHbIE OITMOKHU B JIOTUUECKOM PACCYXKIAEHUU M PeIIeHUH.
OtMmeTKa «1»: OTCYTCTBUE pelleHusl.
4. OueHKa MHCbMEHHBIX KOHTPO/IbHBIX PadoT.

OTtmeTKa «5»:
- OTBET TMOJIHBIA U MPaBWIbHBINA, BO3MO>KHA HeCYII[eCTBeHHasl OIMOKa.

OtmeTKa «4»:
- OTBeT HEerOJIHbIA WY JOMYIIIeHO He OoJiee IBYX HECYIeCTBEHHBIX OLTHOOK.

OtmeTKa «3»:
- pabora BBITIOJTHEHA He MeHee UeM HarloJIOBUHY, AOMYIleHa O/[Ha CyIl[eCTBeHHast OlTOKa U TIpu
3TOM [IBe-TPU HeCyll|eCTBEeHHbIE.

OtmeTKa «2»:
- pabora BbITIOJIHEHA MeEHbIIIe YeM HalloJIOBUHY WM COJEP)KUT HECKOJIbKO CYIIeCTBEHHBIX
OIIMOOK.

OtMmeTtKa «1»: - paboTa He BBITIOTHEHA.

5.011eHKa TeCTOBbIX padoT.
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Otmetka «5»: 90-100% BepHO BBINOIHEHHBIX 3a/JaHUI
OtMeTKa «4»: 89%-67% BepHO BBINOTHEHHBIX 3a/laHUM
Otmetka «3»: 66%-50% BepHO BBINOIHEHHBIX 3a/|aHUIN
OtMeTKa «2»: MeHee 50% BepHO BBITIO/THEHHBIX 3a/JaHUMN
OtMmeTKa «1»: HET BepHO BBINIOJTHEHHBIX 3a/laHUMN

OueHouHbIE ¥ MeTOJUYEeCKHEe MaTepHabl
Kopoienko A.C. KoHTpo/bHBIe U3MepuTebHble MaTepuasbl. Xumus 8 kinacc. PI'OC

A.C. Kopomienko, A.B. fIkyuieBa — M.: 3natenscTBO «JK3amen», 2016. (Cepust
«KoHTpo/IbHO-M3MepUTe/IbHbIe MaTepUaslbi».

Kopoienko A.C. KoHTpo/bHBIe U3MepuTesbHble MaTepuasbl. Xumus 9 kinacc. @I'OC

A.C. Kopouienko, A.B. fIkymieBa — M.: M3narenscTBoO «OK3amen», 2016. (Cepust
«KOHTpONbHO-M3MepUTeIbHble MaTepUabl».

2. CopepixaHue yueOHOro mpegMera « XMMHS»

8 xnacc.

Pasgen 1. OcHoBHble TNOHATHA XUMHUM (YPOBeHb aTOMHO-MOJIEKY/IAPHBIX
npeAcCTaB/IeHU )54 u

[Mpegmer xvmuM. XuMHUsI KaK 4acTb eCTeCTBO3HaHHWs. BelllectBa M uX CBOWCTBa.
YucTeie BellecTBa W CMeCH. MeTobl T03HAHUS B XUMHM: HaO/oJeHUe, KCTIepUMEHT.
[Tpuembl 6e30macHo paboThl ¢ 060pyI0BaHKEM U BelljecTBaMu. CTpOeHue MjlaMeHH.

YucTeie BemecTBa U cMecu. CriocoObl OUMCTKY BeILeCTB: OTCTaWBaHUe, (pUIbTPOBaHue,
BbIllapUBaHWe, KpUCTa/IM3aLusl, IUCTWUIALUA. Dusrueckve W XUMHUUYECKUe SIBJIEHHS.
Xumuyeckue peakuyd. [Ipr3HaKM XMMUYECKMX peakUuil U yC/IOBUSI BO3HUKHOBEHUS] U
TeUeHUs] XUMUUeCKUX peakLil.

ATOMBI, MONeKy/sbl U MOHBIL. BelljectBa MOJEKY/JIIpPHOTO Y HEMOJIEKYJIIPHOTO
ctpoenust. Kpucrannuueckue u amop(dHbie BelllecTBa. Kpucramueckye pellieTKd: MOHHaf,
aTOMHasi U MoJieKyJ/isipHast. [IpocTbie U C/10XKHbIe BelllecTBa. XUMUUYECKUH 3/1eMeHT. MeTasiibl
Y HemeTa/ulbl. ATOMHas efuHuLa Maccbl. OTHOCUTe/IbHAsA aTOMHasi macca.  fA3bIK XUMHM.
3HaKM XUMHYECKHUX 3/1eMeHTOB. 3aKOH TIIOCTOSIHCTBA COCTaBa BeljecTBa. XHWMHUUeCKUe
dbopmysnbl. OTHOCUTe/TBHAsT MOJIeKY/IsIpHasi Macca. KauecTBeHHBIM U KOJTMUeCTBEHHBIM COCTaB
BelllecTBa. BbruncieHus o XuMuueckuM ¢gopmysiam. MaccoBas [0/s1 XMMUUeCKOTo 3/ieMeHTa
B CJIO)KHOM Bell|ecTBe.

BaneHTHOCTE XMMHUecKUX 371emMeHTOB. OripeziesieHe BajeHTHOCTH 3J/IEMEHTOB 10
dopmynam OuHapHbIX coequHeHuid. CocTaB/ieHHMe XUMHUYECKHUX (OpMy/s OWUHAPHBIX
COeJMHeHUM 110 BaJIeHTHOCTH.

ATOMHO — MOJIeKy/ISIDHOe yuyeHHe. 3aKOH COXpaHeHUsi MacChbl BellecTB. JKU3Hb U
JesitenibHOCTh M. B. JlIoMoHOCOBa. XvMUueckre ypaBHeHUsl. THUIbl XUMUYeCKUX PeakLUil.

Kucnopoa. Haxoxxzenve B mpupoge. IlonyuyeHue Kuciopoja B J/1abOpaToOpuu |
MPOMBIIITIEHHOCTU. Pu3nueckre W XUMUUeCKHe CBOWCTBa Kuciopoja. ['opeHue. OKCHABI.
[Iprmenenuve kucnopoga. Kpyrosoport kuciopoza B npupoge. O30H, a//IOTPOINUsS KAC/IOPOoJa.
Bo3ayx u ero cocras. 3amura aTMoc(epHOro Bo3/yXa OT 3arpsi3HeHU.

Bomopoan. Haxoxaenuwe B mpupoge. IlonyueHuwe Bojoposa B JlabopaTOpyu U
NpoMbIlIIeHHOCTH.  ®du3nueckre U XUMHUUeCKWe CBOWCTBa Bozopoja. Bogopox -
BOCCTaHOBUTE/Ib. Mephbl 6e30macHOCTH Tipy paboTe ¢ BogopooM. IIprmMeHeHre BOOPO/a.

Bojia. MeTozbl oripefiesieHHsi COCTaBa BO/IbI — aHa/U3 U cuHTe3. dusnueckre CBOMCTBA
BO/Ibl. Bojia B TIpHpO/ie ¥ CITIOCOOBI ee OUMCTKU. A3parus BOJbl. XUMHUUECKHEe CBOMCTBA BOJBI.
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[Iprmenenvie Boabl. Bosa — pactBoputesns. PacTBopuMocCTh BeljecTB B Bozie. MaccoBas 1071
pPacTBOPEHHOI'O BellleCTBa.

KomnuectBeHHble OTHOLIeHUst B xuMUM. KosmuectBo BeiectBa. Mosib. MossipHast
Macca. 3akoH ABorajpo. MosnsipHbiii 00beM ra3oB. OTHOCHUTeNbHasi TUIOTHOCTb TIa30B.
OO6bemMHbIe OTHOIIIEHUS Ta30B IMPU XUMUUYECKUX PeaKI[UsX.

BakHelve Kinaccel HeopraHnyeckux coeuHeHUd. OKCH/IBL: COCTaB, KaacCU(pUKaLMS.
OcCHOBHBIE M KHUCIOTHble OKcuZbl. HoMmeHknatypa oOkcuzaoB. Pu3nueckue M XUMHUUECKUE
CBOWCTBA, M0JlyueHue U MPUMeHEHUe OKCH/IOB.

I'uppokcugel. Knaccudwukanus rugpokcugoB. OcHoBanusi. CocrtaB. Illemoun u
HepacTBOpUMble OCHOBaHUsA. HomeHknaTypa. Pusuyeckue W XUMHUUYECKHe CBOMCTBA
ocHOBaHHWH. Peakius HelTpanusaumu. [TosyueHre ¥ MpUMeHeHHe OCHOBaHUM. AM@OTepHble
OKCH/IbI U TU/IPOKCHU/IBI.

Kucnotsl. CocraB. Knaccudukanus. HomeHnknatypa. ®dusnyeckre U XUMHUECKUe
CBOMCTBA KMCJIOT. BbITeCHUTENbHBIN PSJ, META//IOB.

Comu. CocrtaB. Knaccudukaimsa. Homenknatypa. ®Pusnyeckde CBOWCTBA COJIEH.
PacTBOopuMOCTb cosieii B BoJe. XuUMHUecKre CBOMCTBa cosieli. CriocoObl TMoJTyueHUst COJiei.
[IpumeHeHue cosen.

['eHeTnyeckas CBsI3b MeX/ly OCHOBHBIMU K/laCCaMM HEOPraHUYeCKUX COe/IJHeHUM.

Jdemoncrpauuu. O3HakoM/ieHWe C o00pa3ljaMu TIPOCTBIX M CJOXKHBIX BeIIeCTB.
Criocobbl OYMCTKM BeIeCTB: KpUCTa/IM3alusi, AUCTWUIALUS, XpomaTorpadus. OIBITHI,
MOATBEeP K Jarollre 3aKOH COXPaHEHUsI MaCChl Bel|eCTB.

[MTonyueHue u cobupaHue KMCJI0pPOJa MeTOJJOM BbITeCHEeHHsI BO3/lyXa U BOJBbI.
Omnpefenenve coctaBa Bo3ayxa. Koatekyus Hepmu, KAMEHHO20 Y215 U NpOOYyKMO8 Ux
nepepabomku.

[Tonyuenue Bomopo/a B anmnapate Kuna, npoBepka BoZ0pO/ia Ha YUCTOTY, TOpeHUe
BO/IOpO/ia, cobrpaHre BOJOPO/ia MeTO/IOM BbITeCHEeHHs BO3/lyXa U BOJBI.

Amnanus Bogbl. CUHTe3 BO/BI.

3HaKOMCTBO C 00pa3LiaMy OKCH/IOB, KUCJIOT, OCHOBAHWH U cosiell. HeliTpanu3sariust
11E/710YM KUCI0TOM B MPUCYTCTBUU UHAMKATOPA.

JIaGopaTopHbIe onbIThL. PaccMOTpeHMe BelleCTB € pa3/IMuHbIMU (PU3NUeCKUMU
cBoiicTBaMu. Pa3jiesieHrie cMecH C MOMOLIbI0 MarHuTa. [1prMepsl GU3NUeCcKUX U XUMUUeCKUX
siByieHUN. Pa3no)keHue ocHoBHOro KapboHara meu (II). Peakiiuist 3aMeltieHus1 Me[y >Kese30M.
O3HakoM/ieHHe ¢ 00pa3ijaMu OKCH/IOB.

BsaumogeiictBue Bozioposa c okcugom meau (11).

OnbIThI, MOATBEPKAAOLME XUMUYEeCKHe CBOMCTBA KUCJIOT, OCHOBAHUM.
IIpakTHueckue paboTbl

J [TpaBusia TeXHUKH 6€30TIaCHOCTH 1TpY paboTe B XUMUYeCKOM KabuHeTe.
OsHakomieHHe C 1abopaTopHbIM 000PYI0BaHUEM.

J OuncTka 3arpsi3HEHHON ITOBaPEHHOM COJH.

J [TonmyueHue 1 CBOWCTBA KUC/IOPO/A

. [TonmyueHue BoJj0pOJa U U3yueHHe ero CBOMCTB.

. [IpuroToBneHre pacTBOPOB COJIel C onpeze/lEHHOM MacCOBOM J0/1ei
pPacTBOPEHHOIO BeleCTBa.

J Pertienue sKkcriepuMeHTaIbHBIX 3a/jau 110 TeMe «OCHOBHBIE K/1aCChl

HeOpraHWYeCKUX COeJMHEeHUN».

PacueTrHble 3aja4H:

BrbluncrieHre 0THOCUTETBLHOM MOJIEKY/ISIPHOM Macchl BellleCcTBa 110 popmyiie.
BbruniciieHre MaccoBo [10/1M 371eMeHTa B XUMUYECKOM COeJMHEHUU. Y CTaHOBJ/IeHUe
npocrefinield (opMy/ibl BellleCTBa [10 MaCCOBBIM JJO/ISIM 371eMeHTOB.

HaxoxxeHre MaccoBO 01 paCTBOPEHHOTO BelljeCTBa B pacTBOpe. BrlurcieHre Macchl
PacTBOPEHHOIO BellecTBa U BOABI /1JIs1 IPUTOTOBJIEHHsI paCTBOpa OIpe/ie/IEHHOM KOHLIeHTpaLjuy.
OO6BEMHBIE OTHOILIEHUS Fa30B IMPU XUMUUYECKUX peaKLUsX.
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BreruriciieHust 1o XMMHUUeCKUM YPaBHEHHSIM MacChl, 00bEMa M KOJIMUeCTBa BeljecTBa
O/JJHOTO U3 MPOJYKTOB peaKL[1H 110 Macce UCXOAHOTO BellecTBa, 00bEMY WU KOTUYECTBY
Bell|eCTBa, COZlepKalliero Orpezie/IéHHYI0 OO NIPUMeCei.

Pa3pen 2. Ilepyoguuecku 3aK0H ¥ NepUoUUYecKasi CHCTeMa XUMHUYeCKHUX
3/1emeHTOB /I.11. MenpeneeBa. CTpoenue aroma. 7 4

[TepBble MOMBITKM KacCU(pUKALMM XUMHUECKUX 371eMeHTOB. [loHsiTve o rpymnmnax
CXO[HBIX 3j/ieMeHTOB. EcTecTBeHHble cemelCTBa Ie/IOYHBIX MeTa/UIOB W TaJIOreHOB.
bnaropoanbie rasel. [Tepuoguueckuii 3akoH [J.M.MenHzeneeBa. [leproanueckasi cucteMa Kak
eCTeCTBEHHO — Hay4yHOe KiaacCH(UKals XWMHUeCKMX 3ieMeHTOB. TabnmmuHas ¢opma
Tpe/iCTaB/eHusT  KlacCUPUKALMA ~ XUMHUeCKuX  dyemMeHTOB.  CTpykKTypa  TabOMLIbI
«[Teprosuueckas cucteMa XMMA4YeCcKUx 31eMeHToB J1.1. MeHzeneeBa» (KopoTtkasi (opma): A-
u b- rpynnsl, nepuogpl. dusnueckuil CMBICI TMOPSAJKOBOTO 3/€eMeHTa, HOMepa Iepuoja,
HOMepa IpYIIIbI (J/1 3/1eMeHTOB A-TpyI).

CrpoeHue aToma: siJpo U 371eKTpoHHast 06osiouka. CocTaB aTOMHBIX sifiep: TIPOTOHBI U
HeUTpOHbI. MI30TOIBI. 3aps/ aTOMHOIO s/ipa, MacCOBOe UMCJ/I0, OTHOCHTe/IbHAas aTOMHas Macca.
CoBpemeHHast (HOPMY/IMPOBKA MOHATHSL «XUMAYECKUM 3/1EMEHT».

OnekTpoHHast 000/10YKa aToMma: TMOHSATHE 00 HepreTHYecKOM ypOBHE (3/1eKTPOHHOM
C/10e), ero €MKOCTH. 3arlo/IHeHHe 3/IeKTPOHHBIX C/I0eB y aTOMOB 3/IEMEHTOB IepBOro —
TpeThero rneprozioB. CoBpeMeHHasi pOPMy/IMPOBKA NEPHUOMUeCKOro 3aKOHa.

3HaueHHe IepyuoAuueckoro 3akoHa. Hayunble poctwkenus [J.M. Menpeneesa:
VICTIPaBJ/IeHNEe OTHOCHTE/IbHBIX aTOMHBIX MacC, IpefiCKasaHhe CYIeCTBOBaHMSI HEeOTKPBITHIX
3/IeMEHTOB, IepeCTaHOBKU XWMHYECKMX 3/eMEeHTOB B IMepuojuyeckoil cucteme. JKusHb U
JearenbHOCTh [I.11. MeHeseeBa.

JleMOHCTpanuu:

@dusnyeckre CBOMCTBA IIe/0YHBIX MeTa/UIOB. B3anMopelcTBhe OKCHOB HaTpWs,
MarHus, ¢ocdopa, ceppl C BOJOHM, HCC/Ie[OBaHWE CBOWCTB TIOJYyUEHHBIX MPOJYKTOB.
BszaumopeiictBue HaTpus W Kanusi € BoAoW. ®dusnMueckhe CBOMCTBA TajIOT€HOB.
B3auMo/ielicTBUe anmtOMUHUS C XJIOpOM, BpOMOM U HozioM.

Pa3pen 3. CTpoenue BemjecTBa.7 4.

ONeKTPOOTPULIATEIBHOCTh XWUMHUECKUX 3/1eMeHTOB. OCHOBHbIE BHU/bl XWMHUUECKOU
CBsI3U: KOBaJIeHTHasl HeToJisipHasi, KOBaJleHTHasi TI0JisipHasi, IOHHasi. BaneHTHOCTb 3/1eMeHTOB B
CBeTe S/eKTPOHHOW Teopuu. CTeneHb OKWc/IeHWs. [lpaBuia ompefenieHuss cCTerneHen
OKMCJIEHUS 37IEMEHTOB.

JeMoHCcTpanum:

CoroctaBneHue (U3MKO-XUMUUECKUX CBOWCTB COEJVMHEHUM C KOBaleHTHbIMU U
MOHHBIMHU CBSI35IMH.

9 xacc.
Pa3pen 1. MHoroo6pa3ue XuMHUeCKHX peaknui. 15 4.
Knaccudukaiuss XUMMUECKMX — peakLUil: peaklUd COe[MHEHMs, pa3/ioKeHUs,
3amerieHusi, obmeHa.  OKHC/IUTe/TbHO-BOCCTAHOBUTe/bHbIe — peakuuu.  OKUC/TUTeb,
BOCCTaHOBHUTE/b, IIPOLIECCHI OKMUCJIeHUs] M BOCCTaHOB/eHHs. (CocTaBieHWe YypaBHEHWUU
OKHCJ/IUTEIbHO -BOCCTAHOBUTE/IBHBIX Peaklidii C MOMOLIbI0 MeTo/ia 37IeKTPOHHOro HajiaHca.
TenioBble 3¢ deKTbl XUMUUECKHX peakLUid. DK30TepMHuUecKue U SHJ0TepMHUYecKue
peakuyy. TepMoXvMHUUeCKUe YpaBHeHUs. PacueTsl 10 TepMOXUMHUUECKUM yPaBHEHUSIM.
CKOpOCTb XMMHYeCKuX peakiui. DakTopel, BIMSAIOIIAE Ha CKOPOCTb XUMHYECKTX
peaxiuil. [TepBoHavabHOe Npe/iCTaB/IeHUe O KaTaause.
Obparumble peakiyy. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.
XYWMHUUeCKHe peaklMd B BOJHBIX PacTBOpax. ODJIGKTPOJUTHI U He3J1eKTPOJIUTHI.
Nonel. KaTuvoHbl M aHUOHBL. ['MapaTHas Teopuss PacTBOPOB. OJIEKTPOIUTHYECKast
JUCCOLMaLUsi KUCIOT, OCHOBaHWWM M coseil. Cyiabble U CU/bHBIE 3/1eKTPO/UThI. CTereHb
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aucconpauyu. CremneHs Auccoratui. Peakiiny MOHHOTO 0OMeHa. Y C/IOBUS TeUeHHUs peakL|id
WOHHOrO OOMeHa [0 KOHIja. XMMHWYeCKhe CBONCTBA OCHOBHBIX KJIACCOB HEOpPraHWUuecKHX
COeIMHEHUI B CBeTe TMpeZCTaB/leHnH 00 3/IeKTPOTUTHUECKON JUCCOLMALN U OKUC/TUTeTbHO-
BOCCTAaHOBUTENbHBIX peaklui. [loHsATHe 0 rupomn3se coseit.

JeMoHCcTpanum:

[TprMepsI 3K30- M SHJO0TEPMUYECKUX PeaKLUil.

Bs3aumopeiicTBe LIMHKAa C COJISHOM M YKCYCHOM KHCI0TOM. B3aumopeicTtBue
rpaHy/IMPOBAHHOTO [JUHKA U LIMHKOBOM MbIIU C COJISTHOM KUC/IOTOM.

BsaumogeiictBue okcuga meau (II) ¢ cepHol KUC/IOTOM pa3HOM KOHL|EHTpAL[UW TIpU
pa3HbIX TeMIiepaTypax.

I'openne yrisi B KOHLIEHTPUPOBaHHOW a30THOW KUCJIOTE.

["opeHue cepbl B pacrijiaBJIeHHOM CeTuTpe.

VicnibiTaHre pacTBOPOB BellleCTB Ha 3/1€KTPUUECKYIO ITPOBOUMOCTb.

[IBr>KeHMe NOHOB B 3/1EKTPUYECKOM M0JIe.

IlpakTHueckue padoThI:

V3yyeHue BAUSIHUS YC/IOBUM NPOBeIeHUS] XUMUYECKOU peakl[uy Ha eé CKOpPOCTb.

Perenuve skcriepumeHTanbHBIX 3a4au Mo TeMe «CBOWCTBA KUCJIOT, COJIEd U OCHOBaHUM
KaK 3JIEKTPOJIUTOB»

JIabopaTopHbIe ONBITHI:

Peakijun o6MeHa MeX/ly pacTBOpPaMH 3JIeKTPOJIUTOB

PacueTHbIe 33/jaun: BorurcieHusi 10 TepMOXUMUYECKUM ypaBHEHUSIM peakLivi.

Pa3zpaen 2. MHoroo6pasue BeiecTB. 43 4 +3 4 pe3epBHOr0 BpeMeHH

Hewmetannel. T'anorensl. IlosokeHue B MepuojuyecKold CHUCTeMe XUMHYeCKUX
3/IEMEHTOB, CTpOeHHe uX aroMoB. HaxoxzaeHnve B mnpupoge. ®dusnueckre U XUMHUUYECKHe
cBoiicTBa rasoreHoB. [lomyuyeHne W mnpUMeHeHWe ranoreHoB.  Xyop. Pusnueckue u
XMMHYeCKHe CBOMCTBa xjopa. Ilpumenenue xsyopa. Xsnoposopopog. dursnueckre CBOMCTBA.
[Tonyuenvie. ConsiHHas KucjioTa U eé conu. KauecTBeHHasi peakiusi Ha XJIOPUZ-HWOHBI.
Pacrio3HaBaHue XJI0pUZI0B, OPOMHIOB, OJW/IOB.

Kucnopog v cepa. [Tonoxxenue kucnopoga v cepol B [ICX3, cTpoeHne UX aTOMOB.
Cepa. Annorponusi cepbl. Pusnuyeckue M XUMHUYecKue CBOMCTBa. HaxoxzeHue B mpupofe.
[Tpumenenue cepbl. CepoBozopof. CepoBoJOpojHasi KHUC/I0Ta U ee coid. KauyecTBeHHas
peakiusi Ha cyabdug-uoHel. Okcup cepbl (IV). ®Pusnueckre U XUMHUeCKHWe CBOMCTBA.
[Tpumenenne. CepHucTasi KACAOTa M ee coyu. KauecTBeHHasi peakisi Ha CyJb()UT-WOHBI.
Okcug  ceper  (VI). CepHas kucinota. XuMHUeCKde CBOMCTBA  pa3baBleHHOM U
KOHLIEHTPMPDOBAHHOM CepHOM KUOIOThl. KauecTBeHHas peakuusi Ha CyJib(aT-UOHBI.
XyMUYecKue peakLyy, Jiekallle B OCHOBe I0JIyYeHHUs] CePHOM KUCJ/IOTHI B IIPOMBILLITIEHHOCTH.
[IpumeHeHre CepHOM KHCIOTHI.

A3ot 1 ¢ocdop. [Tonoxenue aszora u ¢pocdopa B [ICXI, cTpoeHre ux aToMoB. A30T,
¢u3nueckve M XMMHYeCKMe CBOWCTBa, TOJyuyeHHWe U TpuMmeHeHWe. KpyroBopor a3ora B
npupozie. AMMUaK: (pu3nueckre U XMMUUeCKHe CBOMCTBa, MojyyeHHWe U rnpuMeHeHue. Cou
aMMOHHsI. A30THasi KUCJIOTa U ee CBOMCTBa. OKMUC/IUTE/bHbIE CBOMCTBA a30THOM KHUCJIOTHI.
[TonmyueHre a30THOW KWC/IOTHI B ylabopaTopun. XUMHUYeCKHe peakliy, JieXKallyde B OCHOBe
M0JIyuyeHus] a30THOU KHWC/IOThI B MPOMBIIIEHHOCTH. [IpuMeHeHHe a30THOW Kuca0Thl. Conu
a30THOM KHUC/IOTHI U MIX TIPUMeHeHHre. A30THbIe y100peHwsl.

docdop. Annotponusi ¢docdopa. Pusmyeckue U XMMHUYECKUe CBoOKMcTBa Qocdopa.
Okcug docdopa (V). Oprodocdopras kucora 1 ee cond. PochopHble yao0peHusl.

Yrnepop u kpemHuii. [Tonoxxenue yriepoga v kpemuusi B [ICX3, cTpoeHue UX aTOMOB.
Yrnepon. Asmnotporivs  yrnepoga. Pusnueckne W XMMMUECKHWe CBOWCTBA YIJIepofa.
Apncopbumsi. YrapHblii Ta3, cBoilicTBa U (PU3MOSOrHUEeCcKOe [JeHCTBHe Ha OpraHu3M.
Yriekucsibiii ra3. YronbHasi KUCI0Ta U ee comd. KauecTBeHHbIe peakly Ha KapOOHAT-HMOHBI.
Kpyrosopor yriiepoza B npupozie. OpraHnyeckue coeJMHEHHUs yIIepoja.
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Kpemunit. Okcug kpemuus (4). KpemHueBas kuciiora v ee conu. Cmekno. Llemenm.

Mertamel. [Tonoxenue metaioB B I[ICXD [.M.MeHpeneeBa, CTpOeHHE UX aTOMOB.
Metamueckasi CBs3b. Pu3nuUecKue CBOWCTBA MeETA/VIOB. Ps aKTMBHOCTM MeTasulOB.
Xumuueckue cBoMCTBa MeTasyioB. O61iue crioco6bl rosryueHust MetanioB. CrijiaBbl MeTasIoB.
[[Tenounble MeTasbl. [Ton0KeHMe 111e/I0YHBIX MeTa/UIOB B MEPUOAUYECKOM CUCTeMe, CTPOeHHe
ux atoMoB. HaxoxzaeHve B mpupofe. MarHui M KanbLiui, WX Ba)KHEUIlMe COeJWHEeHUSI.
JKecTKOCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEeHHs.

Amomunui. [TonoxxeHre antOMUHYS B IEPUO/IMYECKON CHCTEMe, CTPOEHHe ero aroMa.
Haxoxgenve B nipupoge. @usnueckue ¥ XMMUUECKHe CBOWCTBA aJlOMHUHHUA. AM(OTEpHOCTb
OKCH/Ia U TUJPOKCH/A a/TFOMUHUS.

XKene3o. [lonoxeHue >kene3a B TEPUOJUYECKOM CHCTeMe, CTPOEHHe ero aTroMa.
Haxoxpenve B mnpupofe. dusnueckve U XMMHUYECKHME  CBOWCTBa >Xeje3a. BakHelie
COeJIMHEHUS JKese3a: OKCH/bI, THAPOKCUAbI U cou xesne3a (II) u xenesa (I1I). KauectBeHHbIE
peakLy Ha VOHBI.

JeMoHCcTpanum:

dusnyeckre CBOMCTBA rajJoreHoB.

[TonyueHue x10pOBOJOPOZA U PaCTBOPEHUE €T0 B BOJE.

AnnotporHbie MoauduKalyu cepbl. OOpasLibl MPUPOJHBIX CY/IbGUIOB U Cyb(aToB.

[TomyueHre aMMHaka W ero pactBopeHuHe B Boge. O3HakomyieHHe ¢ oOpa3ramu
MIPUPO/IHBIX HUTPATOB, ochaToB

Mogenu KpUCTa//TMUeCKUX PelIETOK anMasa U rpadura. 3HAKOMCTBO C obpasramu
TIPUPO/HBIX KapOOHATOB U CU/TUKATOB

3HAaKOMCTBO C O0OpasllaMM Ba)KHEHWIIIUX COeJMHEHWN HaTpUs, Kajusi, TPUPOHBIX
COeJMHEHUW Ka/bLysl, pyJaMu Kejesa, COeJMHEHUSIMM a/tOoMUHUSL.  B3ammogelicTBue
LIeJI0YHBIX, LeJI0YHO3eMebHbIX MeTa//IOB M allOMUHUA C BoAoW. CXUraHue >kene3a B
KUCJIOPOJe U XJIope.

IlpakTHueckue padoThI:

[TonyueHure coOJISTHOW KUC/IOTHI U U3yUeHHUEe eé CBOMCTB.

Perenue skcrieprMeHTasbHBIX 3azau 1o Teme «Kucnopos v cepa»

[TonyueHye amMmmMMaka ¥ U3yueHUe ero CBOMCTB.

[Tonyuenue oxcupa yrnepoza (IV) m usyuenHuwe ero csoucTB. PacriosHaBaHue
KapboHaToB.

PelieHre 3kcnieprMeHTasIbHBIX 3a71a4 110 TeMe «MeTaslibl U UX COeJUHeHHUs».
JIabopaTopHbIE ONBITHI:

BeITecHeHure ranoreHamu Apyr Apyra U3 paCTBOPOB UX COeIMHEHUM.

KauecTBeHHble peakiiuu Cy/b(U[-, CyIb(UT- U CyIb(aT- MOHOB B PAaCTBODE.
O3HakoMJ/IeHHe ¢ 00pa3ljaMu Cephl U e€ PUPOJHBIMHU COeTUHEHUSIMU.
BsaumogeiicTBue conell aMMOHMS CO 11je/I0YaMH.

KauecTBeHHbIe peakI[u¥ Ha KapOOHAT- U CUTMKAT- UOHBI.

KauecTBeHHas peakliyisi Ha YI/IeKMC/IbIN ras.

V3yuenne 00pa3lioB MeTalioB. B3aumogeiicTBHe MeTa/JioB C PAacTBOPaMH COJIEH.
Os3HakoM/ieHHe CO CBOWCTBAMM W TIpeBpallleHUssMd KapOOHATOB W T'MpOKapOOHATOB.
[TonyueHnve ruApoKCcH[a aqOMUHUS W B3aUMO/IEMCTBHE ero C KHC/I0TaMH M Ie/I0UYaMH.
KauecTBeHHbIe peakiuy Ha HoHbI Fe?* u Fe®*

PacuetHbie 3afjaum:

BbIuncieHUsi TI0 XUMUUeCKUM ypaBHEHUSIM MacChl, 00béMa WM KOJMUeCTBa BelllecTBa
OJJHOTO W3 TPOAYKTOB DeaklMu TI0 MacCe WCXOJHOTO BellecTBa, 00BEMY WM KOTUYECTBY
BeLl|eCTBa, CO/leprKalliero onpezie/IEHHYI0 JO/I0 TTPUMeCEH.

Pa3pen 3. Kparkuii 0030p BaKHeHIIIMX OPraHUYECKUX BelecTB. 9 4acoB
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[TpeaveT opraHvueckoil xWMuH. HeopraHuueckne W OpraHUYecKHe COeAVHEHHSI.
Yrnepos — ocHOBa U3HH Ha 3emsie. OCOOEHHOCTH CTPOEHHUSI aTOMa yTJiepo/ia B OpraHudeCcKruX
Coe/IMHEeHUSIX.

YrneBopopogbl. IlpesencHble yrieBofopoAbl. MeTaH, 3TaH, MPOMaH — IMPOCTeHIIre
TIPe/ICTABUTENN TIpEJIe/IbHBIX  yT/IeBOoAopo/ioB. CTPYKTypHbIe (OPMYJIbI  YI/IEBOJOPO/IOB.
Comosiorvueckuid psifi MpeesibHbIX YTeBo0poJoB. ['omosiorn. dusnueckue M XUMHUECKUEe
CBOMCTBA TpeZie/IbHBIX YIJ/IEBOAOPO/AOB. Peakiju ropeHust u 3amelrieHus. HaxoxzeHue B
TIPUPO/Ie TIPe/ie/TbHBIX YTJ/IeBOAOPO/I0B. [IpriMeHeHre MeTaHa.

HemnpenenpHble  yIieBOAOPO/bl. JTHIEHOBBIN DsiJ HeIpe/e/bHbIX YTIeBOJOPO/OB.
OtuneH. Pu3nueckre ¥ XUMUUECKKe CBOMCTBA 3TH/IEHa.

A1leTuieHOBBIN psifi HeTpe/leIbHBIX YI/IeBOA0pooB. ArjetrieH. CBOWCTBA alleTU/IeHa.
IIprmeHeHue anjeTuneHa.

[TpousBosHbIe yrieBofOpPOAOB. KpaTkmii 0030p OpraHM4ecKuX COeJMHeHH:
OJJHOATOMHbBIE ~CIUPTHI, KapOOHOBbIE KHWC/IOTBI, CJIOKHBIE 3(QUPBI, >XUPBI, YTTE€BO/BI,
aMUHOKHWCJIOTHI, 6enku. Ponb 6enkoB B opraHusme.

[ToHsTHE O BBICOKOMOJIEKY/ISIDHBIX BelecTBax. CTpyKTypa IOJIMMEPOB: MOHOMeEp,
To/IMMep, CTPYKTYPHOe 3BEHO, CTeleHb IoJuMepu3ali. [lomMaTu/ieH, TO/UIIPOITHIIeH,
TIO/TUBUHUJTXJIOPU/I.

JeMoHCcTpanum:

Mogen MoJeKy/l OpraHHuecKdX coefMHeHWH. I'opeHue yrjieBOJOpPOJOB U
oOHapy>keHWe TIPOAYKTOB WX ropeHusi. KauecTBeHHass peakuysi Ha 3TuseH. [lomyueHue
STH/IEHa.

PacTBOpeHue 3TH/IOBOTO CMIMPTa B BoZie. PacTBopeHwue rimiLieprHa B BOJE.

[TonyueHre ¥ CBOWCTBA YKCYCHOW KHCJIOTBL VIcciiefoBaHHWEe CBOWCTB — JKHUPOB:
PacTBOPHUMOCTb B BOJIe ¥ OPTAaHUYECKUX PAaCTBOPUTETISX.

KauecTBeHHbIe peaklMM Ha IJIFOKO3Y U Kpaxmall.

OsHakomsieHre C ofpasamMu U3fenuid W3 TO/MSTHIEHA, TIOUMPOITHIIeHa,

TIO/TUBMHW/IXJIOPHU/IA.

[TpakTrueckue pabOThI CrPYIIIIMPOBAHbI B OJIOKM — XMMHUYeCKHe MTPAaKTHKYMbI, KOTOPbIE CITy’KaT
He TOJIbKO CPe/ICTBOM 3aKpeIyIeH!s] YMeHHI 1 HaBbIKOB, HO TaK)Ke M CPeJCTBOM KOHTPOJIS 3a
KayeCcTBOM UX C(hOPMUPOBAHHOCTH.

TemamuKka ucciaedo8ame/nbCKUXx u nNpoeKmMHbIX pa6om:

1. OkcnepTr3a NpOAYKTOB MTUTAHUA I10 YIIAKOBKeE.

2. OnipefienieHre KayeCTBa BO/BI.

3. KuciotHOCTh aTMOC(epHBIX 0Ca/IKOB.

4. KauecTBeHHOe OIlpe/ie/ieHe BUTaMUHa A B OBOLLIaX.

5. KauecTBeHHoe omnpeeneHre BuramuHa C B OBOLAX.

6. BeIpamBaHye KpyUCTa/uIOru/ipaToB.

7. Ilouck Hanbosee 3¢ GeKTUBHBIX METO/IOB 3aIJUThI META/IZIOB OT KOPPO3HUH.

3. TeMaTnuyeckoe IjlaHUpOBaHHe
Paspenbl nporpamMmmMsbl Kosn- | Kos-Bo Kos-Bo Copep)xaHue BOCIIUTAHUA C YUETOM
BO KOHT- NpPaKTH- PIIB
yac. | poJib- YecKux
HBIX padoT
pabot
8 xiacc
OcCHOBHbIE IOHATHS XUMUU 54 3 6 | I'paxxpaHcKo-nnaTpuoTHUYECKOE
(YpoBeHb aTOMHO — MOJIEKYJIIPHBIX BOCIIMTAHUe: OCO3HaHUe TOP/OCTH 3a
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rpe/CTaBIeHUN)

Tema 1. [lepBoHauanbHbIE
XUMHYECKHe MOHATHUS
Tema 2.

Kucnopog. I'openue
Tema 3. Bomopop,

Tema 4. Boza. PacTtBopel

Tema 5. KonnuecTBeHHbIe
OTHOILIEHHUS B XM

Tema 6 OcHOBHBIE KaCChl
HeopraHUYeCcKux CoeMHeHUN

21

w U1

12

OTeueCTBEHHYIO HayKy Ha OCHOBe
W3yUeHUsl YKU3HU U JIeATeTbHOCTH
M.B. JIoMm0OHOCOBa;

HpaBcTBeHHO€ BOCITUTaHHE Ha OCHOBE
pellieHns MOpaTbHBIX TUTJIEM,
CBSI3aHHBIX C UCTIO/Th30BaHUEM
KHC/IOPO/ia ¥ BOZIOPO/Zia B
TIPAKTUUECKOH /leTeTbHOCTH UesioBeKa
31opoBbecoeperaroiee: 0CO3HaHHUE
L[EHHOCTH 3/JOPOBOTO U H€30MacHOTo
oOpa3a >XK13HU Ha OCHOBE YCBOEHHe
npaBw1 6e30macHOro roBefieHus B
KabOWHeTe XUMHH, TIOHUMaHUe CMbIC/Ia
1 He0OXOZMMOCTH COO/TIOIEHUST
TIpaBU/I OOpaIleHust C KUC/IOTaMU U
11]e/I0UaMH.

HHTe/I/IeKTya/IbHOE BOCIIUTAHUE TIPU
pellleHHUH PaCUETHBIX XMMUUECKUX
3ajlau Ha PacTBOPBI U KOJINUECTBEHHBIE
OTHOIIIEHUSI.

ConpanbHO- KOMMYHUKATHBHOE
BOCTIMTaHHE Ha OCHOBE OpraHu3allin
y4eOHOTO COTPY/THUUECTBA B IPYTIIe U
Trape TMpyu U3yUeHUM CBONCTB MPOCTHIX
Y CJIOXKHBIX BEITIeCTB.

IcTeTHUeCKoe BOCITUTAHUE Ha OCHOBE
n3yueHUs PU3NUECKUX U XUMHUECKUX
sIBJIEHUH B TIpUPO/ie U OBITY.

[TeproarueCcKuii 3aKOH 1
reprojuueckas CUuctemMa
XAMUUECKHX 3yemeHToB [.1.
MengeneeBa. CTpoeHue aToma

I'paxpaHcko-naTpuoTHYECKOE
BOCIIMTAHMeE: BOCMIMTaHUE TOPJOCTH 3a
OTEeUeCTBEHHYI0 HayKy Ha OCHOBe
HayyuHoro nogsura [I.1. MenzeneeBa;
HHTeNeKTya/lbHOe BOCMHMTAHHUE Ha
OCHOBe  TMpPHUMEHEHWs  3HaHUHM O
3aKOHOMEPHOCTSX NepuoAnuecKomn
CUCTeMbl XUMUUECKUX 3JIEMEHTOB JJisi
o0bsICHeHUsT U MIPOrHO3UPOBAHUS
CBOMCTB KOHKDETHBIX BeIIleCTB;
HpaBcTBeHHOe BOCIIMTaHHE Ha OCHOBE
JIMYHOCTHBIX KayecTB O.N.
MeHpeneeBa.

BocniuTtanue ceMeHHBIX I[eHHOCTEH
Ha OCHOBe ouorpadun on.
MengeneeBa.

TpyaoBoe BocMTaHHe Ha OCHOBe
pellieHus1 TIPAKTUKO-OPUEeHTHPOBAHHBIX
3alaHiii ¢ TpodopueHTal[MOHHBIM
cofilep>KaHueM.

CtpoeHnue BelrecTBa. XUMHAUeCKast

CBA3b.

I/IHTEJIJIEKTyaJIbHOE BOCITMTAHHE: Had
OCHOB€ YCTAHOBJIEHWA B3dUMOCBSA3U
MEXAy TUIIOM XUMHWUECKOH CBS3U U
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CBOMCTBaMH BeILleCTB.

ConuanbHO- KOMMYHHKATHUBHOE
BOCIIMTaHHEe Ha OCHOBE OpraHu3aliu
yuebGHOT0 COTPYJHUUECTBA B IPYTITe U
rape npuy Orpe/ieJieHUy TUIa
XUMUUECKOM CBSI3U.

HNrtoro

68

4

9 kacc

MHtoroobpa3ue XUMUUeCKUX
peaxiuii

15

1

VIHTe/I/IeKTya/IbHOE BOCIIUTAHHE Ha
OCHOBe yCTaHOBJIeHUsI TPUUMHHO-
CJIe/ICTBEHHBIX B3aMMOCBSI3eH U
JIOTUYeCKUX 3aKOHOMepHOCTel
NIPOTEKAHHST OKMC/TUTETbHO-
BOCCTaHOBUTEJIbHBIX 1 0OMEHHBIX
peakiyH.

3nopoBbecoeperaroiiee BOCIUTAaHHE
OCO3HAHHE LIEHHOCTH 3/I0POBOTO U
Oe3oracHOro obpasa KU3HH Ha OCHOBE
TIPUMEHEHHsT YCBOEHHBIX TMPaBUJI
0e30macHOro NmoBeieHus B KabuHeTe
XUMUH TIPH BBITIOJTHEHUU TIPAKTUUECKUX
paboT u 1abopaTOPHBIX OILITOB.
Conpa/ibHO- KOMMYHMKATHBHOE
BOCITMTaHWEe Ha OCHOBEe OpraHU3aruu
yueOHOr0 COTPY/JTHUUECTBA B IPYTIIe U
rape Ipu cOCTaB/ieHMU ypaBHeHuit OBP
u TO/.

TpyAoBoe BoCHUTaHHe HAa OCHOBE
pellieHus TIPaKTHKO-OPHeHTUPOBAHHBIX
3a/laHWl ¥ BBITIOJTHEHUH PacuéToB T10
XUMUYECKUM yPaBHEHUSIM C
1IpohOpPHEHTAIIMOHHBIM COZIep>KaHHUEM

MHoroobpa3ue BelecTB

Tema HemeTanibl

Tema Metasnibl

43

+ 3 yaca
pe3epBHOT
0 BpeMeHH

31

15

I'paxxpaHcKo-maTpuoTHYECKOE
BOCIIUTaHHe: OCO3HaHWE PpOJIH
OTeYeCTBeHHBIX YUYEHBIX-XUMUKOB U
YUYEéHBIX MHpa B U3YUYEHUU MeTa/lJIOB U
HeMeTa/UIOB.

HpaBcTBeHHoOe BOCIIUTaHHe Ha OCHOBE
pelleHrss MOPa/IbHBIX JUJIIeM,
CBSI3aHHBIX C UCII0/Ib30BaHUEM
MeTa/UIOB U HeMeTa/l/IoB B
JleATeJIbHOCTU YesioBeKa
HNHTen/1eKTyanbHOe BOCIIUTAaHUe Ha
OCHOBe yCTaHaB/IeHUsl NPUYUHHO-
C/1IeJCTBEHHBIX CBSI3eN MEXIY
CTpOeHUeM MOJIeKYJI, KPUCTa/I/IMUeCKUX
PELIETOK, CBOMCTBaMH U IPUMEHeHUeM
NIPOCTBIX U CJIOXKHBIX BeLeCTB
310poBbecOeperaroiee BOCIIMTaHHUE:
Ha OCHOBE YCBOeHUe IpaBUJl
Ge3omacHOro roBefieHNs: B KabrHeTe
XUMUHU [IPU U3YUYEHUU CBOKCTB
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HeopraHUuecKuXx BelllecTB, TOHUMaHUs
CMbIC/Ia ¥ He0OXOJUMOCTH CODI0/IeH st
npeArnyCcaHui, Tpe/ijlaraeMbIX B
VHCTPYKLMSIX 10 UCII0/Ib30BaHUIO
JIeKapCTB, CPe/ICTB OBITOBOM XUMUH.
JKo/10ruyecKoe BOCIIUTaHHME Ha
OCHOBe rPaMOTHOTO obparrieHus C
HeopraHMuecKMMH BellleCTBaMU B
MOBCeIHEBHOM JKU3HU;

0CO3HaHMsI HeOOXOAUMOCTH
CoOTFO/IeHUS TIPABH/T SKOJIOTHUECKH
Ge3omacHOro roBe/ieHus B OKpysKaroljeit
TIPUPOJIHOU Cpefie U NIpaBUJI
9K0JIOr4ecKy 000CHOBaHHOTO
VICTIO/Ib30BaHMs BELeCTB.

TpyAoBoe BoCIHMTaHHMe Ha OCHOBe
pelleHNs] IPaKTUKO-OpPHeHTUPOBaHHbIX
3a/laHyl M pellleHus 3a7a4 C
Npo¢OpHeHTallMOHHBIM COZlep>KaHHueM
JcTeTHYeCKoe BOCIIUTaHHe:
¢dopmHpoBaHUe UyBCTBa IIPEKPACHOTO
Ha [pUMepe U3y4eHus: HeXKUBOU
NIPUPO/BL: BOJbl, BO3/lyXa, MUHEpaJIOB.
ConmaibHO- KOMMYHHMKaTHBHOE
BOCITMTaHKWe Ha OCHOBe OpraHu3aliuu
yueOHOro COTpyZHHUYEeCTBa B IpymIie U
riape Mpy U3y4YeHHUU CBOMCTB MPOCTHIX U
CJIO’KHBIX Bell|eCTB.

KpaTkuii 0630p BasKHEHIITNX
OpraHUYeCKHX BeIIeCTB

I'paxjaHCKO-IaTPpHOTHYECKOE
BOCITUTAHWE Ha OCHOBE OCO3HAHUS
pos A.M. ByTtnepoBa B CTaHOB/IEHUH
OpraHMYeCKOW XUMHUH KaK HayKH.
3n0poBbecOeperaroiiee BOCIUTaHNe:
OCO3HaHWE LIEHHOCTH 3/I0pPOBOTO U
6e3omacHOro obpa3sa >KM3HU Ha OCHOBE
TIPUMEHEHUsT YCBOEHHBIX TPABUIT
0e30macHOro MoBe/ieHUs B KabuHeTte
XUMUH TIPY U3YYEHUH CBOWCTB
OpraHUYeCKUX BelleCTB
9KoJiorMyecKkoe BOCIUTAaHHE Ha
OCHOBe yOeXeHUs B He0OXOAUMOCTH
IPaMOTHOTO OOpalleHust C
OpraHUUYeCKUMU BeIleCTBaMU B
TIOBCEe/THEBHOM KU3HU; COOTIO/IeHNUsT
TIPaBHJT KOJIOTHUECKH Oe301macHOro
WCIT0/Th30BAaHUSI OPTaHMUECKUX BEIIIeCTB
0e3 Bpe/ia /151 OKPY KAIOIL[eH Cpe/IbI
Corua/IbHO- KOMMYHHKATHBHOE
BOCIIMTaHUE Ha OCHOBE OpraHU3alluu
yueOHOro COTPYAHHUYECTBA B TPYTIE U
rape Npy U3yuyeHUr CBOMCTB
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OpraHUYecKux BeIecTB

HNrtoro

66 3 9

B aBTOpCKYI0 IIpOrpaMMy BHeCEHbI HEKOTOPbIe U3MEHEHHUSI.

8 knacc

Pe3epBHOe BpeMsi HCIO/b3YeTCs CIeYIOIUM 00pa3oM:

¢ luac — Ha ripoBefieHre 060011jaroOIIero ypoka 1o teme «IlepBoHayasbHbIe
XUMUYECKHEe TIOHATHSI»

¢ lyac - Ha pellleHHe pacueTHbIX 3a/jau «Haxo)keHre MaccoBoOl J10/1
PaCcTBOPEHHOTO BeI[eCTBa B pacTBOpe. BbIuMcieHrne MacChl PACTBOPEHHOTO BEIeCTBA U BO/IbI
JJIsI TIPUTOTOBJIEHUsI PACTBOPA OTpe/ie/ieHHOM KOHL|eHTPaLUK»

¢ 1 yac - Ha rpoBezieHre 00001I[arOIero ypoka 1o TeMe «Ba)kHeHIie K1acchl
HeopraHu4YecKux coeJMHeHU»

9 KJ1acc
3 yaca pe3epBHOTO BpEMEHH UCTIO/b3YeTC s Ha U3yueHue TeMbl « MHOTrooOpasue BelecTB»

O0OocHOBaHMe: TPU U3yUeHUM Ha3BaHHBIX TeéM HeJ0CTaTOYHO BpeMeHH [ijisl TIPOBe/[eHUsI
00001IAIOIMX YPOKOB M YPOKOB IO PellIeHHI0 PACYETHBIX U KaueCTBEHHBIX 3a/lay, a YPOKHU 3TH
HeoOXO/[WMBI, TaK KaK HarpaB/ieHbl Ha peaju3alii0 Ba)KHEMIIMX TpeOOBaHWM K 3HaHUSM
y4almxcsl — IpYUMeHeHue T0JIyuyeHHbIX Y'Y/l 1715 BBITOJIHEeHYsI TDEHUPOBOYHBIX yIpa)KHEeHUH U
TIOJITOTOBKe K KOHTPOJIbHOM paboTe. OboOIIaroliee TeCTUPOBaHUe TI03BOJISIET BBISIBUTH CTeleHb
OBJIaZIeHNs YYalllUMHCSl 3HaHWSAMM 10 OCHOBHBIM BOMNPOCaM KypCa OpraHUYeCcKOM XUMWU;

FOTOBHOCTb K cfaue EI'D o xumuu.
®opMyMpOBKa Ha3BaHWM Pa3zesioB U TeM COOTBETCTBYET aBTOPCKOW MpOrpaMMe.
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