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IHosicHuTEAbHAA 3aIIHCKA

Pabouast mporpamma mo XumMuM Juis 8-9 KJ1accoB COCTaBlieHA B COOTBETCTBHM C TPeOOBAaHUSAMHU
denepanbHOr0 TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 001Iero o0pa3oBaHus, Ha
OCHOBE aBTOPCKOW paboueil mporpammbl «Xumus. 8-9 kmaccel», cocraButenb H.H. I'apa. (Xumus.
Paboune mporpammel. Ilpenmernas muuus yuebuukoB I'. E. Pymsutuca, @. I'. ®@enpamana. 8—9
knaccel / H. H. I'apa. — M.: IIpocBemienue, 2019.

Hannas mporpamma paspaborana mist YMK I'. E. Pymsurtuca, @. I'. ®enpamana, yTBEpkKISHHOTO
denepanbHBIM NEPEYHEM YUCOHUKOB.

Ienu u 3a1auy U3yUEHUS] XUMUU:
- OCBOEHHME BOKHEUITNX 3HAHUI 00 OCHOBHBIX MOHATHSIX M 3aKOHAX XMMHUHU, XUMHUYECKONH CUMBOJIHKE;
- OBJQJICHHE YMEHHSIMH HaOJI0JaThb XUMHYECKUE SIBJICHMSA, MPOBOAUTh XUMHUYECKUN SKCIEPUMEHT,
MIPOBOJIUTH PAacUeThl HA OCHOBE XUMHUYECKHX (POPMYIT BELIECTB U YPABHEHUI peaKIIHii;
- pa3BUTHE TIO3HABATEIILHBIX MHTEPECOB U MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B Ipoliecce MPOBEACHUS
XMMHUYECKOTO 3KCIIEPUMEHTa, CaMOCTOSITEIbHOrO NpPUOOpETEeHUs] 3HAaHUM B COOTBETCTBUH C
BO3HUKAIOIIMMU JKU3HEHHBIMHU TIOTPEOHOCTAMU;
- BOCIIUTaHUE OTHOLICHUS K XUMHUH KaK OJTHOMY M3 (PyHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS
U 3JIEMEHTY OOIIeUeIOBEYEeCKOMN KyIbTYpHI;
- TpPUMEHEHHE TOJYYCHHBIX 3HAHUH M yMEHWH s Oe30MacHOro HWCIHOJb30BAHUS BELIECTB M
MaTepHalioOB B OBITY, CEJITLCKOM XO3SHWCTBE W Ha MPOM3BOJCTBE, PEUICHHE MPAKTUYECKUX 3a1ad B
IIOBCEIHEBHOM JKU3HHU, NPEIyNpPEXACHUS SBJICHUN, HAHOCALIUMX BpEJ 3J0POBBIO YEIOBEKA H
OKpY>Karolllel cpene.
OOm1ast xapakTepUCTHKa Kypca

XuMmusi Kak y4eOHBIH IMpeIMeT BHOCUT CYIIECTBEHHBIH BKJIAaJ B BOCHUTAHHWE U Pa3BUTHE
o0ydJaromuxcs; OHa MPH3BaHAa BOOPY)XUTh MX OCHOBAMH XMMUYECKHUX 3HAHUH, HEOOXOIUMBIX IS
MOBCETHEBHOM JKU3HU, 3aJ0KUTh (PyHAaMEHT ISl TAJIIbHEHIIEro COBEPIICHCTBOBAHUS 3TUX 3HAHHM, a
TaKXe CIIOCOOCTBOBATh OE30MIaCHOMY MOBEICHUIO B OKpYKaromIei cpeie U OepeKHOMY OTHOIICHHUIO K
HEH.
N3yueHne XuMHUU B OCHOBHOM ILIKOJIE HAIIPABJICHO:
- Ha OCBOCHHE BAXHEHIIMX 3HAHMA OO0 OCHOBHBIX MOHATHSAX M 3aKOHAX XUMHH, XMUMHUYECKOMH
CUMBOJIUKE;
- Ha OBJIAZICHUE YMEHMUSAMHU HAOJI0JaTh XUMUYECKUE SIBIICHUS, IPOBOJUTH XUMUYECKUN SKCIIEPUMEHT,
MIPOU3BOIUTH PAacuEThl HA OCHOBE XUMHUUECKUX (DOPMYJT BEIIECTB U yPAaBHEHUH XUMUYECKUX PEAKIIHA;
- Ha pa3BUTHE IIO3HABATEJIBHBIX HMHTEPECOB M MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH B IMpolecce
MPOBEACHUSI XUMHUYECKOT'O SKCIIEPUMEHTa, CAMOCTOSTEIBHOTO MTPUOOPETEHUS 3HAHUI B COOTBETCTBUU
C BO3HMKAIOLUMH KHU3HEHHBIMU TTOTPEOHOCTSIMH;
- Ha BOCIUTaHME OTHOLICHMA K XUMHMHM Kak K OJHOMY M3 (yHJZaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeNIOBeYECKON KyIbTYpPHI;
- Ha TMPUMEHEHHE IOJyYCHHbIX 3HAaHUM M yMEHUH A 0e30IacHOTO MCIIOJB30BaHMS BEILIECTB U
MaTepHalioB B OBITY, CEITLCKOM XO3AHCTBE W Ha MPOM3BOJCTBE, PEUICHHUS MPAKTUUYECKUX 3a1ad B
IIOBCEHEBHOM JKU3HHU, NPEIyNpPEXKACHUS SBJICHUN, HAHOCALIUMX BpEJ 3J0POBBI0 UEIOBEKA H
OKpY>Karollel cpene.

B conepxaHuu 1aHHOrO Kypca IpeICTaBIEHbl OCHOBOMOJIAraloIe TEOPETUUECKNUE CBEIEHUS T10
XMMHH, BKJIIOYAOLME U3yUYEHUE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMUS,
HCCJIEIOBAaHUE 3aKOHOMEPHOCTEM XMMMUYECKHUX IIPEBPALLEHUN IyTEW yNpaBiIeHUS HUMHU B LEJIX
II0JIy4€HHUs BELIECTB, MATEPHAIIOB, SHEPTUU.

Conepxanue yueOHOTO MpeMeTa BKIIIOYAET CBEACHUS O HEOPraHMUECKUX BEIIEeCTBaX, UX
CTPOEHHMH U CBOMCTBAX, a TAK)KE XUMUUECKUX IIPOILIECCAX, IPOTEKAIOIINX B OKPYKAIOIIEM MHUPE.
Haubonee crnoxuble 3eMeHTH @yHAaAMEHTAIBHOTO SApa COAEpKaHus 0011ero oopa3oBaHus 1o



XMMHH, TAKHE, KaK OCHOBBI OPraHMUYECKON U MPOMBIIIUIEHHONW XUMUH, TIEPEHECEHBI B IPOrpaMMy
cpenHeil (moHoi) 001eodpa3oBaTEIbLHOMN IKOJIBI.

TeopeTnueckyro OCHOBY H3y4Y€HUS HEOPraHMYECKOW XMMHHM  COCTABJISIET  ATOMHO-
MOJIEKYJIIDHOE YyuyeHue, nepuoauueckuii 3akoH J[.M. MenzaeneeBa ¢ KpaTKUMU CBEICHUSIMU O
CTPOEHHH aTOMOB, BUJIaX XUMUYECKOMN CBSA3H, 3aKOHOMEPHOCTSIX ITPOTEKAHUS XUMHUECKUX PEAKLIUM.

B u3ydeHun Kypca 3Ha4MTENbHAsI POJIb OTBOJIUTCS XMMHMUECKOMY 3KCIIEPUMEHTY: IPOBEACHUIO
MPAKTUYECKUX U JTa0OPaTOPHBIX PadOT M OMHMCAHUIO UX PE3yJIbTATOB; COOIIONEHUIO HOPM M TPaBUII
MOBEJICHUSI B XUMUYECKHX JIAOOPATOPHSIX.

B KkadecTBE LEHHOCTHBIX OPHEHTHUPOB XHMMHUYECKOTO O0Opa30BaHUs BBICTYHNAIOT OOBEKTHI,
n3ydaeMble B Kypce XUMHHU, K KOTOPBIM y oOydaronuxcst popMupyercs ieHHocTHOe oTHomeHue. [Ipu
3TOM BEIYUIYIO POJIb UTPAIOT MMO3HABATEIbHBIC IIEHHOCTH, TaK KaK JaHHBIA yU4eOHBIH MpeMeT BXOJUT
B IpyHIy NPEIMETOB MO3HABATEIBbHOIO IMKIIA, IJIaBHAs LIE€JIb KOTOPBIX 3aKIIIOYAETCS B HU3YUYEHHUU
IIPUPOJBI.

OCHOBY NO3HABaTENbHBIX LIEHHOCTEH COCTABIIAIOT HAYYHbIE 3HAHMS, HAYYHbIE METOJbI IIO3HAHMUS.
[To3HaBaTenbHbIE IIEHHOCTHbIE OpUEHTAlMH, (OpPMHpPYyEeMble B TpPOIECCEe M3YUYECHUS XUMHH,
MPOSIBJISIFOTCS B IPU3HAHUU:

- LIEGHHOCTH HAy4YHOT'0 3HAHUs, €r0 MPAKTUYECKOW 3HAYUMMOCTH, JOCTOBEPHOCTH;
- IEGHHOCTH XUMHUYECKUX METOJIOB MCCIIEI0BAHNUS )KUBOU U HEXKMBOMN IIPUPOJIBL.

Pa3BuTHe no3HaBaTeNbHBIX LIEHHOCTHBIX OPUEHTALI COAEpkKAHUSI Kypca XUMHUHU MTO3BOJISET

copMHUPOBATE:

- YBaXUTEJILHOE OTHOILLIEHUE K CO3MIaTEIIbHOM, TBOPUECKOH AEATEIbHOCTH;

- MOHUMaHUE He00XO0AUMOCTH 3[J0POBOr0 00pa3a KU3HU;

- TOTpPeOHOCTh B 0E€3yCIOBHOM BBHINIOJHEHUH NpPaBUI OE30MIACHOIO HCIHOJIb30BAHUS BEIIECTB B
IMOBCEIHEBHOM JKU3HH;

- CO3HATENbHBIN BEIOOD OyyIIel mpoecCHOHATBHON AesITeIbHOCTH.

Kypc xumun o6masaer BO3MOKHOCTAMH s (POPMUPOBAHUSI KOMMYHHKATUBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBJISIFOT MPOLIECC OOLIEHHS, rpaMoTHas peuyb. KoMMyHUKaTHBHbBIE [IEHHOCTHBIE
OpPHEHTAIH Kypca CIIOCOOCTBYIOT:

- IPaBUIBLHOMY UCTIOJIb30BAHUIO XUMHUYECKOM TEPMUHOJIOTUH U CUMBOJIUKH;

- Pa3BUTHIO MOTPEOHOCTH BECTH AMAJIOT, BEICIYIIMBATh MHEHHUE OIIIOHEHTA, yYaCTBOBATH B

TMCKYCCUU;

- Pa3BUTHIO YMEHUS OTKPBITO BBIPAXKaTh U apTyMEHTUPOBAHHO OTCTAWBATH CBOIO TOUKY 3PEHHSL.
Mecro yuebHOTO npeaMeTa, Kypca B ydeOHOM  IIJIaHe

Ha u3yuenue npeamera « Xumum» B 8 ¥ B 9 KJlacce B COOTBETCTBUU ¢ yueOHbIM u1anHoM MBOY
«OOIII c. CepenHnKOBO» OTBOAUTCS TIO 2 Yaca B HENENIO U3 00s3aTenbHON yacTh (8 kiacc: 68 yacos
B rox — 34 yueOHble Henenu; 9 kimacc: 68 yacoB B roa — 34 yueOHbIE Helenu). ABTOpPCKasi IporpaMMa
paccunTaHa Ha 2 4daca B Henenmto B 8 kimacce (70 wacoB B rog — 35 yueOHBIX Henlenb) M Ha 2 4aca B
Hezemo B 9 kinacce (70 yacoB B 1o — 35 yueOHBIX HEJIETb).

H.HaHI/IpyeMbIe Pe3yJabTaThbl N3YUCHUS y‘l@ﬁHOFO npeamMerTra, Kypca

N3yuenne xumuu B 8 kiacce MaéT BO3MOXKHOCTh JOCTHYB CIEAYIOIIMX PE3yJIbTAaTOB B HAINPABICHUU
JAUYHOCIMHO20 PA3GUMUL:

1) BociuTaHue POCCUHCKOW Tpa)KAAHCKOM HAEHTHYHOCTHU: MAaTPUOTHU3MA, JIIOOBH M YBAKEHUS K
OteuecTBY, UyBCTBA TOPJIOCTH 32 CBOIO PO/MHY, 32 POCCHIICKYIO0 XUMUYECKYIO HAYKY;

2) (oopMuUpOBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTUKU, a TAKXKE COLHUAIBHOMY, KYyJIbTYpPHOMY, S3BIKOBOMY H
JTyXOBHOMY MHOTOO0OPa3HI0 COBPEMEHHOTO MUPA;

3) dbopmupoBaHHEe OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHHIO Ha OCHOBE MOTHBALIMU K OOYYEHHIO M TO3HAHHIO, BBIOOPY
npopMIbHOr0 00pa3oBaHUs HAa OCHOBE HH(OpPMAMK O CYIIECTBYIOUIMX NPO(ECcCCHsX M JIMYHBIX
npoeCCHOHATIBHBIX MPEANOYTECHHH, OCO3HAHHOMY TOCTPOCHUIO MHIMBHUIYaTbHOH 00pa3oBaTeNbHON
TPAEKTOPUU C YUETOM YCTOMUYMBBIX MTO3HABATEIBHBIX HHTEPECOB;



4) dopmupoBaHHE KOMMYHUKATHBHOH KOMIIETEHTHOCTH B 00pa3oBaTelIbHOH, OOLIECTBEHHO
MOJIE3HOMU, Y4eOHO-HCCIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;

5) dbopmupoBaHMe MOHMMAHUS IIEHHOCTH 30POBOr0 M Oe30macHOro olOpas3a >KU3HHU; yCBOCHHE
MPaBUJ UHAWBUIYAIBHOTO M KOJUIEKTUBHOTO 0OE30MacHOTO MOBEACHMS B YPE3BBIUANHBIX CUTYaLUsX,
YTPOXKAIOIIUX KU3HH U 37J0POBBIO JTIO/ICH;

6) bopmMupoBaHMe MO3HABATEILHOM M WH(POPMALMOHHOM KyJIbTYphl, B TOM YHCIE pa3BUTHE
HAaBBIKOB CaMOCTOSATENBHOM pabOThl ¢ y4eOHBIMU MTOCOOMSIMH, KHUTAMH, TOCTYITHBIMH HHCTPYMEHTaMHU
U TEXHUYECKUMH CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUIA;

7) hopMupoBaHHE OCHOB JKOJIOTUYECKOTO CO3HAHMS HAa OCHOBE NMPH3HAHMS IIEHHOCTU >KU3HU BO
BceX €€ MpOSBICHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOI'0, OEPEKHOr0 OTHOUICHHS K OKpY’Karolen
cpexe;

8) pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPUECKUX 3a7ay, YMEHHs HAXOAUTh aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUSI M B3aUMOJCHCTBUS C MapTHEpPaMU BO BpeMs yueOHOH M BHEY4eOHOH esTEeTbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYaIlUH M ONEPATUBHO MPUHUMATh OTBETCTBEHHBIE PELICHUS
B Pa3JIMYHBIX MPOJYKTUBHBIX BUJAX JEATEIBHOCTH (yueOHasl OMCKOBO-UCCIIEI0BATENbCKAs, KITyOHas,
IIPOEKTHAsA, KPY’KKOBast U T. I.).

Memanpeomemmuvimu pezynvmanmamu OCBOSHUSI XUMUH B 8 KJ1acce SBIISIFOTCS:

1) oBnasieHNe HaBBIKAMHU CaMOCTOSATEIBHOTO MPUOOPETeHNs HOBBIX 3HAHUHM, OpraHu3alii y4eOHOH
JEATeNbHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBICHUS;

2) yMeHHe TUIaHUPOBATh IyTH JOCTHKEHUS LIeIel Ha OCHOBE CaMOCTOATEIBHOTO aHaJIN3a yCIOBUN
U CPEICTB MX JOCTW)KECHHUS, BBLICIATH AIbTEPHATHBHBIC CIOCOOBI JOCTHIKEHUS LIEIM M BHIOMpATh
Hanbonee S(p(EeKTUBHBIA CcHOco0, OCYIIECTBIATH IO3HABATEIbHYIO pe(IIEKCHI0O B OTHOLICHHH
JEWCTBUH MO pelIeHUI0 Y4eOHBIX U TO3HABATEIIbHBIX 33/1a4;

3) yMeHHe MOHMMATh MpPOOJIEeMYy, CTaBUThb BONPOCHI, BBIABHIaTh THMIIOTE3Y, JaBaTh OIpPEIEIICHUS
MOHATUAM,  KIacCU(UIUPOBaTh, CTPYKTYPUPOBAaTh  MaTepuan, MNPOBOJUTH  AKCIIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO, ((OPMYIHPOBATH BBIBOABI M 3aKIIIOUCHUS;

4) yMeHHe COOTHOCUTH CBOM JCUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH JIEATENIFHOCTH B IMPOIECCe JOCTHKEHHUS pe3ylbTaTa, ONpeAesaTh ClIocoObl IeCTBUI B paMKax
NPEUIOKEHHBIX YCJIOBUH U TpeOOBaHUM, KOPPEKTHPOBATh CBOU JCWCTBUS B COOTBETCTBUU C
U3MEHSIOIIECHCS CUTYaLUEH;

5) ¢popMupoBaHUE U pPA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIB30BaHUS HMHCTPYMEHTOB WU
TEXHUYECKUX CPEACTB MH(OPMAIMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U MIPOrPAMMHOTO 00eCIIeUeHus)
KaK MHCTPYMEHTAIbHON OCHOBBI Pa3BUTUS KOMMYHHKATHBHBIX W IO3HABATEIbHBIX YHHBEPCAJIHHBIX
y4eOHBIX IEHCTBUI;

6) ymMeHHe co3/1aBaTh, INPUMEHATH U npeoOpa3oBbIBaTh  3HAKU U CHMBOJIBI, MOJIETH U
CXEMBI ISl pelIeHus1 yueOHBIX U TO3HABATEIbHBIX 33/1a4;

7) yMeHHE U3BIEKaThb MH(POPMALMIO M3 Pa3IMYHBIX MCTOYHUKOB (BKJIIOYash CpPEACTBAa MacCOBOU
uHpOpMaINK, KOMIAKT-JUCKH y4yeOHOro HazHaueHus, pecypchl MIHTepHETa), CBOOOAHO MOJIB30BATHCS
CIIPAaBOYHOW JIMTEPAaTypoi, B TOM YHCIE€ M Ha DICKTPOHHBIX HOCHUTENAX, COONIONAaTh HOPMBI
MH(POPMALIMOHHON M30MPaTEIbHOCTH, STHKH;

8) yMeHHEe Ha TPAaKTUKE I[OJb30BaTbCd OCHOBHBIMH JIOTUYECKUMHU MpUEMaMH, METOJaMHU
HaOJI0IeHUS, MOACTMPOBAHHUS, OOBSICHEHHSI, PELICHUs TPOOIeM, TPOrHO3UPOBAHUS U IP.;

9) ymeHHe OpraHu30BaTh CBOIO KM3Hb B COOTBETCTBUH C MPEACTABICHUSMH O 3JI0pOBOM 0O0pase
KHU3HHU, TpaBaX M OOA3aHHOCTAX TPaXJAaHWHA, IIEHHOCTAX OBITHSA, KyJIbTYpbl M COLMAIBLHOTO
B3aHUMO/JICHCTBHUS,

10) ymeHue BBITIOTHATDH MMO3HABATEIbHBIC U MPAKTUYECKUE 3a/1aHHs, B TOM YHCJIE IPOCKTHBIE;

11) ymeHue caMOCTOSITEIbHO M apryMEHTHPOBAHHO OLIGHUBAaTh CBOM JCWCTBUS M JCHCTBUSA
OJTHOKJIACCHUKOB, COJIEpXKATeJIbHO OOOCHOBBIBas MPAaBUJIBHOCTh HIJIM OIIMOOYHOCTH pe3yibTaTa M
crioco0a AEHUCTBUS, a/JIeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTb Kak Mepy (DaKTHUYEeCKOro WIIN
MPEIOIaraeMoro pacxoia pecypcoB Ha pelieHue 3a/1auu, a TakKe CBOM BO3MOKHOCTH B JOCTHXKEHUN
LU ONPEEIEHHON CIIOKHOCTH;

12) ymenue paborare B rpynne — 3((EKTUBHO COTPYIAHHYATh W B3aUMOJCHCTBOBATH Ha
OCHOBE KOOpAMHAIIMHM pa3IMYHBIX MO3ULIMKA TpH BBIpaOOTKE OOIIEro peumieHus B COBMECTHOM
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NEATeNbHOCTH; CIOylarh naptHépa, (GOopMyIHpOBaTh U apryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTaMBaTh CBOIO MO3UIMIO U KOOPIAMHUPOBATH €€ C MO3MIMEH MapTHEPOB, B TOM YHUCIIEC B CHTYaLUH
CTOJIKHOBEHHUSI MHTEPECOB; IMPOJYKTUBHO paspemiarb KOH(IMKTHI HA OCHOBE yuéTa HHTEPECOB M
MO3UIIMHA BCEX €ro Yy4YaCTHUKOB, IOMCKAa W OICHKH aJbTEPHATUBHBIX CIOCOOOB pa3pelieHus
KOH(JIUKTOB.

IIpeomemnvimu pezynvmamamu OCBOCHUS XUMUHU B § KJ1acce SIBJISIOTCS:

1) ¢opMupoBanue mnepBOHAYANBHBIX CHCTEMATU3MPOBAHHBIX IPEJICTABICHUH O BELIECTBAX, HUX
NpEeBpaIleHUsIX U TMPAKTHYECKOM TPHUMEHEHHM; OBJAJICHHE TOHATHWHBIM  almapatoM U
CHUMBOJIMUECKUM SI3BIKOM XUMHH;

2) oco3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak OOJaCTH COBPEMEHHOTrO
€CTECTBO3HAHMUS, XUMHUECKUX MPEBPAIICHUN HEOPTaHUYECKUX U OPraHMUYECKHX BEIIECTB KaK OCHOBBI
MHOTHX SIBICHHH J>KMBOM M HEXUBOW MNPHUPOIBI; YriyOleHue NpeACTaBICHUH O MaTepHalbHOM
€IMHCTBE MHUPA;

3) oBnazieHUE OCHOBAMHM XUMHYECKOW IPAMOTHOCTHU: CIOCOOHOCTBIO aHAIU3UPOBATh U OOBEKTUBHO
OLICHUBATh >KU3HEHHBIC CUTYAIlMH, CBS3aHHbIE C XWMHUEH, HaBbIKaMH O€30MacHOro OOpalleHus ¢
BEIIIECTBAMH, HCIOJIb3yEMBbIMU B IOBCETHEBHOM >XM3HU; YMEHHEM aHAIM3MPOBATH M IUIAHUPOBATH
HKOJIOTHUECKU Oe30TMacHOe MOBEICHUE B LENAX COPEXEHUs 37J0POBbs U OKPYKAIOLIEH cpeibl;

4) hbopmMupoBaHMEe YMEHHMH yCTaHABJIMBAThH CBSI3U MEXKIY pealbHO HAOII0JAaeMbIMH XUMHUYECKHMHU
SBIICHUSIMH U TIPOLIECCAMHU, MPOMCXOAIIUMU B MHUKPOMHUPE, OOBSACHATH MPUYUHBI MHOT000pa3us
BEIIECTB, 3aBUCHMOCTh WX CBOMCTB OT COCTaBa M CTPOCHMS, a TAKXKE 3aBUCHMOCTb MPUMEHEHHS
BEIIIECTB OT UX CBOMCTB;

5) npuoOpeTeHue OIbITa UCIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUEHHs BEIECTB; HAOIIOACHUS 32
UX TPEBPALCHUSIMU TPHU MPOBEACHUN HECIOKHBIX XMMHYECKHX 3KCIIEPUMEHTOB C HCIIOJIb30BaHUEM
nabopaTopHOTo 000PYAOBAHMS U IPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABJICHUAX, OKOTAX U JIPYTUX TPaBMax, CBSI3aHHBIX
C BEI[ECTBAMHU U JTaOOPATOPHBIM 000pyI0BaHUEM;

7) oBnagenue npuémamu paboThl ¢ UH(OpMAIMEH XUMUYECKOTO COAEP)KaHUsl, MPEACTaBICHHON B
pasHoii popme (B Bue TEKCTa, GopMyI, rpaduKoB, TAOIMUHBIX JaHHBIX, cXeM, (oTtorpaduii u ap.);

8) cozmaHue OCHOBBI JUIsl (DOPMUPOBAHMS MHTEpECca K PACIIMPEHUIO M YTIyOJIIEHUI0 XUMHUYECKHX
3HaHUH 1 BBIOOPA XMMHHU KaK MPOQUIBLHOTrO MpeaMeTa IpU Mepexoie Ha CTYNEeHb CPEAHEro (TI0JIHOr0)
obmero oOpa3oBaHMs, a B JajlbHEiIeM M B KayecTBe cdepsl CBOeH MpodeccHOHaTbHON
NEATeNbHOCTH;

9) dbopmupoBaHHe TMpPEICTABICHUI O 3HAYEHWH XUMHUYECKOM HAyKH B PEIICHHH COBPEMEHHBIX
HKOJIOTHYECKUX TpoOieM, B TOM 4HCIE B MPEAOTBPALICHUMHM TEXHOTEHHBIX M HKOJOTHYECKHX
Karactpod.

OCHOBHbIE IOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NIPEACTABICHUI)
OOyuaromuiicss HayquTCs:
- OIHKCBHIBATh CBOMCTBAa TBEPABIX, XKHUAKHUX, I'a3000pa3HBIX BELIECTB, BBIACIAS HX CYIIECTBEHHBIE
IIPU3HAKH;
- XapaKTepu3OBaTh BEILIECTBA II0 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTAaHABJIMBATH IIPUYMHHO-
CJICICTBEHHBIC CBSI3U MEK/ly JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;
- PACKpBIBaThb CMBICI OCHOBHBIX XMMMYECKUX IMOHATHH: aTOM, MOJEKYJA, XMMUYECKUH DJIEMEHT,
IIPOCTOE BEILECTBO, CI0XKHOE BEIIECTBO, BAJICHTHOCTD, UCITOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;
- n300pakaTh COCTAaB MPOCTEHMIIMX BEIIECTB C IOMOIIBI0 XMMHUYECKUX (OPMYJI U CYIIHOCTh
XUMUYECKUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;
- BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB, 4 TAKKE MACCOBYIO JIOJIIO
XUMUYECKOIO DJIEMEHTA B COCAUHECHUSAX;
- CPaBHMBATh 110 COCTABY OKCH/]IbI, OCHOBAHHUsI, KUCIIOTBI, COJIH;
- KITacCU()MIIUPOBATh OKCH/IbI U OCHOBAHMS IO CBOWCTBAM, KUCJIOTHI M COJIM — I10 COCTaBY;
- OIIMCBHIBaTh COCTaB, CBOMCTBA M 3HAUEHHUE (B MPUPOAEC M NMPAKTUYECKOW NEATEIBHOCTH 4YEJIOBEKA)
IIPOCTBIX BELIECTB — KHUCIIOPOJA U BOAOPOJIA;




- JlaBaTh CPABHHUTEIBHYIO XapaKTCPUCTUKY XUMHUCCKHUX JJIEMEHTOB W BAKHEHIINX COCTUHCHUI
€CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAJJIOB U TAJIOTCHOB;

- MOJIL30BATHCSI JTA0OPATOPHBIM 000PYIOBAaHHEM M XMMHUYCCKOM TOCYI0M;

- TIPOBOJUTH HECJIOXHBIC XMMHUYCCKHE OMBITHI U HAOIIOJCHHS 32 M3MCHCHUSMHU CBOWCTB BEIECTB B
IIPOLIECCE UX MPEBPALICHUN;

- cOOMI0IaTh MpaBUJIa TEXHUKH 0€30MaCHOCTH MPH NMPOBECHUN HAOIIOICHHU U OIBITOB,;

- pa3nuyYaTh OKCICPUMCHTAIBHO KHCJIOTBI M IIENOYH, MOJB3YSICh HHIUKATOPAMU; OCO3HABATh
HEOO0XOIUMOCTh COOJTIOZICHHUS Mep 0€30MaCHOCTH NIPU OOPAIIICHUN C KMCIOTAMH U IEJI0YaMHu.
Obyuarowuiica NOIYYUM B03MONCHOCMb HAYHUMBCA!

- 2PAMOMHO 0OPAWAMBCS C BeUeCmMBAMU 8 NOBCEOHEBHOU HCUSHU,

- 0CO3HABAMb HE0OXOOUMOCMb COONIOOEHUs NPABUL  IKOJIO2UYECKU OE30NACHO20 NO8EOeHUsl 8
OKpyHCcarouieli NPUpoOHoll cpeoe;

- NOHUMAMb CMBICTL U HE0OX0OUMOCMb COON0OeHUs. NPeONUCAHUL, NPedNa2aembliX 8 UHCMPYKYUIX NO
UCNOIb308AHUIO TEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.;

- UCNONB308aMb NPUOOPEMENHBIE KNI0Ue8ble KOMNEMEHMHOCMU NPU GbINOJHEHUU UCCIe008AMENbCKUX
NPOEKmMOo8 No U3YYeHUI0 CEOLCME, CHOCOD08 NONYHEeHUS U PACNO3HABAHUS BeUjeCms;

- pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Ys CPEOCMBA YCMHO20 U NUCbMEHHO20
00uenus, nposBIAMs 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUS NPU 0OCYHCOEHUU Pe3Vibmamos
8bINOTHEHHOU pabOmMbl,

- 00VEeKMUBHO OYEeHUBAMb UHGOPMAYUIO O BeweCmsax U XUMUYECKUX HpOYeccax, KpumuyecKu
omHoCUMbCA K NCEBOOHAVUHOU  UHGOpMayuy, HedoOpOCOBeCMHOl  peKiame,  Kacaroueucs
UCNONb308AHUS PA3IUUHBIX BEUIECME.

Ilepuoanueckuii 3aK0H U mepuoanyeckas cucreMa xumuueckux ieMenToB . M. Menneneesa.
CrpoeHue BeliecTsa

OOyuaromuiicss HayquTCs:

- KJacCH(UIMPOBATh XMMUYECKHE D3JEMEHThl Ha METaJUIbl, HEMETaJUIbl, 3JEMEHTHI, OKCHUAbI WU
THJIPOKCHUIBI KOTOPBIX aM()OTEPHHI,

- UHEPTHBIE JIEMEHTHI (Ta3bl) A1 OCO3HAHUS BaXHOCTHU YIOPSIIOYEHHOCTH HAyUHbIX 3HAHU;

- pacKpbIBaTh CMbICI IIepuoaudeckoro 3akona Jl. M. Menpeneesa;

- ONWCHIBATh M XapakTepu3oBaTh TaOIMUHYIO (OpMY MEPUOANYECKON CHUCTEMbl XHMHYECKHUX
JJIEMEHTOB;

- XapaKTepU30BaTh COCTaB ATOMHBIX SAJEp U PaACIpPEEICHUE YUCIIA DJIEKTPOHOB IO IEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHUX 3JIEMEHTOB MaJjlbIX IIEPUOAOB IIEPUOANYECKON CUCTEMBI, & TAKXKE KaJIU U
KaJIbLUs;

- pa3yIM4yaTh BUAbI XUMUYECKOHN CBA3U: HOHHYIO, KOBAJIECHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HETIOJISAPHYIO
U METAIINYECKYIO;

- M300paxkaTh AJIEKTPOHHBIE (HOPMYIBI BEIIECTB, OOPAa30BAHHBIX XWMUYECKUMHU CBS3SIMH Pa3HOTO
BH/JIA;

- BBISIBJISITH 3aBUCHMOCTBH CBOMCTB BEIIECTBA OT CTPOEHUS €ro KPUCTAUIMYECKOW pEelETKU (MOHHOM,
aTOMHOM, MOJIEKYJIIPHON, METAJUIMUECKOM );

- XapakTepuU30BaThb XUMUYECKUE DJIEMEHThI U UX COCJUHEHHs Ha OCHOBE IIOJIOKECHMS JJIEMEHTOB B
MEPUOINYECKOM cucTeMe U 0COOEHHOCTEH CTPOCHUS MX aTOMOB;

- ONMCBHIBATHL OCHOBHBIC IPEANOCHUIKU OTKphITHS [. M. MeHaeneeBbIM NMEpUOAUYECKOr0 3aKOHA U
NEPUOTMYECKOM CHCTEMBl XHMHUYECKMX OJJIEMEHTOB M MHOTOOOpa3HyI0 HAy4YHYIO JAEATEIbHOCTb
Y4E€HOTrO;

- XapakTepu3oBaTb HAy4YHOE U MHUPOBO33PEHUECKOE 3HAUYCHHE IMEPUOJUYECKOTO 3aKoHa U
MEPUOINYECKON CUCTEMBI XUMUYECKHUX d1eMeHTOB /1. V1. MeHneneesa;

- OCO3HaBaTh HAayYHbIE OTKpPBITHUS Kak pe3yJbTaT IIUTEIbHBIX HAOMIOACHUH, ONBITOB, HAYYHOMH
ITOJIEMUKH, ITPEOIOJICHNS TPYJHOCTEH U COMHEHUH.

Obyuarowuiics ROIY4UM GO3MOICHOCHb HAYYUMbCA:

- 0CO3HABAMb 3HAYEHUE MEeOPEMUYECKUX 3HAHUIL 0I5l NPAKMUYECKOU 0esimelbHOCIU Yell08eKd,

- ONUCHIBAMb U3YUEHHbIE 00bEKMbL KAK CUCIEMbL, NPUMEHSA I02UKY CUCIEMHO20 aHANU3A,



- NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUHECcKOll CUCeMbl XUMUYECKUX INeMEeHmOos8 O
00bACHEHUS U NPEOBUOCHUsL CEOUICINE KOHKDEMHbBIX 8eUjeCms,

- passusamov UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM YeayONIeHUus 3HaAHUuti 06 ucmopuu
CMAHOBNEHUSL XUMUYECKOU HAVKU, €€ OCHOBHbIX NOHAMUL, NePUOOUUEeCKO20 3AKOHA KAK OOHO20 U3
BANCHEUUUX 3AKOHOB NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKI.

9 kaacc

M3ydeHue XMMUU B OCHOBHOH IIKOJE NAaET BO3MOXHOCTh JAOCTHYB CIEAYIOUIUX PE3yJIbTaToOB B
HAIPaBICHUU JTUYHOCHHO20 PA3EGUMUSL:

1) BocriuTaHue POCCUHCKOW Tpa)KAAHCKOM HAEHTHYHOCTHU: MAaTPUOTHU3MA, JIIOOBH M YBAKEHUS K
OteuecTBY, UyBCTBA TOPJIOCTH 32 CBOIO POo/MHY, 32 POCCHIICKYIO0 XUMUYECKYIO HAYKY;

2) opMupOBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKHd M OOILIECTBEHHOW MPAKTUKH, a TAKXKE COLHUAIBHOMY, KYJIbTYpPHOMY, S3BIKOBOMY H
JTyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MUPA;

3) dbopmupoBaHHEe OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHHIO Ha OCHOBE MOTHBALIMM K OOYYEHHIO M TO3HAHHIO, BBIOOPY
npopIbHOrO 00pa3oBaHUsI HAa OCHOBE HH(OpPMALMK O CYIIECTBYIOUIMX MNPO(ECcCCHsX M JUYHBIX
npoeCCHOHATIBHBIX MPEANOYTECHHH, OCO3HAHHOMY TOCTPOCHUIO MHIMBHIYaTbHONH 00pa3oBaTeNbHON
TPAEKTOPUU C YUETOM YCTOMUYMBBIX MTO3HABATEIBHBIX HHTEPECOB;

4) dopmupoBaHHEe KOMMYHUKATHBHOH KOMIIETEHTHOCTH B 00pa3oBaTelIbHOH, OOLIECTBEHHO
MOJIE3HOMU, Y4eOHO-HCCIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJAX ACATEIbHOCTH;

5) ¢bopmupoBaHHe MOHMMAHUS IIEHHOCTH 30POBOr0 M Oe30macHOro olOpas3a >KHU3HHU; yCBOCHHE
NPaBUJ UHAWBUIYAIBHOTO M KOJUIEKTUBHOTO 0E30MacCHOTO MOBEICHMS B YPE3BBIUAMHBIX CUTYaLUsX,
YTPOXKAIONIUX KU3HU U 310POBBIO JIIOJICH;

6) dbopmMupoBaHHe MO3HABATEILHOM M WH(POPMALMOHHOM KyJIbTYphl, B TOM YHCIE pa3BUTHE
HAaBBIKOB CaMOCTOATENBLHONU pabOoThl ¢ y4eOHBIMU MTOCOOMSIMH, KHUTAMH, TOCTYITHBIMA HHCTPYMEHTaMU
U TEXHUYECKUMH CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUIA;

7) hbopMupoBaHHE OCHOB 3KOJIOTUYECKOTO CO3HAHMS HAa OCHOBE NMPH3HAHMS IIEHHOCTU >KU3HU BO
BceX €€ MPOSBICHHUIX M HEOOXOAMMOCTH OTBETCTBEHHOI'0, OEPEKHOr0 OTHOUICHHS K OKpY’Karolen
cpexe;

8) pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPUECKUX 3a7ay, YMEHHsS HAXOAUTh aJIeKBaTHBIE CIIOCOOBI
MOBEJICHUSI M B3aUMOJCHCTBUS C MapTHEpPaMU BO BpeMs yueOHOH U BHEY4eOHOH esTEeTbHOCTH,
CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYaIlUH M ONEPATUBHO MPUHUMATh OTBETCTBEHHBIE PELICHUS
B Pa3JIMYHBIX MPOJYKTUBHBIX BUJAX JEATEIbHOCTH (yueOHasl OMCKOBO-UCCIIEIOBATENbCKAs, KITyOHas,
IIPOEKTHAsA, KPY’KKOBast U T. I.).

Memanpeomemnvivu  pe3ynbmamamu  OCBOGHHS OCHOBHOM 00pa3oBaTENbHOM  MPOrpaMMbl
OCHOBHOT'O 00111ero 00pa3oBaHUs SBISIOTCA:

1) oBnasieHre HaBBIKAMHU CaMOCTOSATEIBHOTO MPUOOPETeHNUs HOBBIX 3HAHUHM, OpraHu3alu y4eOHOH
NEATENbHOCTH, IIOUCKA CPEACTB €€ OCYILECTBIICHHUS;

2) yMEHME IUIaHUPOBATh IMMYTH JOCTHKEHUS LIEJIEH Ha OCHOBE CAaMOCTOSTENBHOIO aHAJIN3a YCIOBUMN
U CPEICTB MX JOCTW)KECHHUS, BBLICIATH AIbTEPHATHBHBIC CIOCOOBI JOCTHIKEHUS LIEIM M BHIOMpATh
Hanbonee S eKTUBHBIA CcHoco0, OCYHIECTBIATH IO3HABATEIbHYIO pe(IIEKCHI0 B OTHOLICHHUH
JEWCTBUH 1O pelIeHUI0 Y4eOHBIX U TO3HABATEIIbHBIX 33/1a4;

3) yMeHHe MOHMMATh MpPOOJIEeMYy, CTaBUTh BONPOCHI, BBIABUIaTh THUIIOTE3Y, JaBaTh OIpPEICIICHUS
MOHATUAM,  KIacCU(UIUPOBaTh, CTPYKTYPUPOBAaTh  MaTepuan, MNPOBOJUTH  AKCIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIIMIO, ((OPMYIHPOBATH BBIBOABI M 3aKIIIOYCHUS;

4) yMeHHE COOTHOCHUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JIEATENIFHOCTH B IMPOIECCe JTOCTHIKEHHUS pe3ysbTaTa, ONpeaesaTh ClIocoObl IeCTBUI B paMKax
NPE/UIOKEHHBIX YCJIOBUH U TpeOOBaHUI, KOPPEKTHPOBATh CBOU JCWCTBUS B COOTBETCTBUU C
U3MEHSIOIIECHCS CUTYaLUEH;

5) popMupoBaHUEe U pPA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJB30BaHUS HMHCTPYMEHTOB W
TEXHUYECKUX CPEACTB MH(OPMAIMOHHBIX TEXHOJIOTHH (KOMIBIOTEPOB U MMPOrPAMMHOTO 00eCIIeUeHUs)

7



KaK MHCTPYMEHTAIbHON OCHOBBI Pa3BUTUS KOMMYHHKATHBHBIX W IO3HABATEIbHBIX YHHUBEPCAIHHBIX
y4eOHBIX JCHCTBHIA;

6) ymMeHHe co3/1aBaTh, INPUMEHATH U npeoOpa3oBbIBaTh ~ 3HAKU U CHMBOJIBI, MOJIETH U
CXEMBI ISl pelIeHus1 yueOHBIX U IO3HABATEIbHBIX 33/1a4;

7) yMeHHe U3BIEKaThb MH(POPMALHMIO M3 Pa3IMYHBIX MCTOYHUKOB (BKJIIOYAs CpPEACTBAa MacCOBOU
uHpOpMaIUK, KOMIAKT-JUCKH y4yeOHOro Ha3HaueHus, pecypchl MIHTepHETa), CBOOOAHO MOJIB30BATHCS
CIIPAaBOYHOW JIMTEPAaTypoi, B TOM YHCIE M Ha DICKTPOHHBIX HOCHUTENAX, COONIONAaTh HOPMBI
MH(POPMAIIMOHHON M30MPATENIbHOCTH, STHKHY;

8) yMeHHEe Ha TPAaKTUKE I[OJb30BaTbCd OCHOBHBIMH JIOTUYECKUMHU MpUEMaMH, METOJaMH
HaOJI0IeHUS, MOCTTHPOBAHHUS, OOBSICHEHHSI, PELICHUs TPOOIeM, TPOrHO3UPOBAHUS U IP.;

9) ymeHHe OpraHu3oBaTh CBOIO KM3Hb B COOTBETCTBUH C MPEACTABICHUSMH O 3JI0pOBOM 0O0pase
KHU3HHU, TpaBaX M OOA3aHHOCTAX TPaXJaHWHA, IIEHHOCTAX OBITHSA, KyJbTYpbl M COLHAIBHOTO
B3aHUMO/ICHCTBHUS,

10) ymeHue BBITIOTHATDH MMO3HABATEIbHBIC U MPAKTUYECKUE 3a/1aHHs], B TOM YHCJIE IPOCKTHBIE;

11) ymeHue caMOCTOSITEIbHO M apryMEHTHPOBAHHO OLIGHUBATh CBOM JICWCTBUS M JCHCTBUSA
OJTHOKJIACCHUKOB, COJIEpXKATeJIbHO OOOCHOBBIBas MPAaBUIBHOCTh HIIM OIIMOOYHOCTH pe3yibTaTa M
criocoba AEHUCTBUS, a/JIEKBATHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTb Kak Mepy (DaKTHUYECKOro WIIN
MPEIoIaraeMoro pacxoia pecypcoB Ha perieHue 3a/1auu, a TakKe CBOM BO3MOKHOCTH B JOCTHXKEHUN
LU ONPEIEIEHHON CIIOKHOCTH;

12) ymenue paborare B rpynne — 3((EKTUBHO COTPYIAHHYATh W B3aUMOJCHCTBOBATH Ha
OCHOBE KOOpAMHAIIMHM pa3IWYHBIX MO3MLIMKA TpH BBIpaOOTKE OOIIEro peuieHus B COBMECTHOM
NeATeNbHOCTH; CIaylarh naptHépa, (GOopMyJIHpOBaTh U apryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTaMBaTh CBOIO MO3UIMIO U KOOPIAMHUPOBATH €€ C MO3MIMEH MapTHEPOB, B TOM YHUCIIC B CHTyallUU
CTOJIKHOBEHHUSI MHTEPECOB; IMPOJIYKTUBHO paspemarb KOH(IMKTHI HA OCHOBE yuéTa HHTEPECOB M
MO3UIIMHA BCEX €ro Yy4YaCTHUKOB, IOMCKa W OICHKH aJlbTEPHATUBHBIX CIOCOOOB pa3pelieHus
KOH(JIUKTOB.

IIpeomemnvimu pesynomamamu ocBoeHnss OCHOBHOI 00pa30BaTEIbHOM IPOrpaMMBbl

-OCHOBHOT'0 00111eT0 00pa30BaHus SIBISIOTCS:
¢dopMHUpOBaHME TMEPBOHAYAIBHBIX CHCTEMATH3HPOBAHHBIX MPEJCTABICHUNA O BEIIECTBAX, WX
IIPEBPALEHUAX M  [PAKTUYECKOM IPUMEHEHWM; OBJAQJCHUE TIOHATHUIHBIM  ammapaToM H
CUMBOJINYECKUM SI3bIKOM XHMUU;

-OCO3HaHUE OOBEKTHBHON 3HAYMMOCTHM OCHOB XHMHUYECKOH HAayKH KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUSI, XUMUUECKUX MTPEBPALICHUI HEOPraHUUECKUX U OPraHUUYECKUX BEILIECTB KaK OCHOBBI
MHOTHX SIBIICHHH >KMBOM M HEXUBOW MNPHUPOIBI; YriyOleHue NpeACTaBICHUH O MaTepHalbHOM
€IMHCTBE MUPA;
- OBJIQJICHUE OCHOBAMHU XUMHUYECKOW TPaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3HPOBATh M OOBEKTHBHO
OLICHUBATh J>KU3HEHHBIC CUTYaIlUH, CBS3aHHbIE C XWMHUEH, HaBbIKaMH O€30IacHOro OOpalleHus ¢
BEILIECTBAMH, HCIIOJIb3YEMBIMH B IOBCEIHEBHOM JKM3HM; YMEHMEM AHAIM3UPOBATh U IUIAHUPOBATbH
HKOJIOTHUECKU Oe30TMacHOe MOBEICHUE B LENAX COepEXEHNUs 37J0POBbS U OKPYKAIOLIEH cpeibl;
- (GopMHpOBaHHE YMEHMH YCTAHABJIMBATh CBS3M MEXIY peabHO HAONIOJAaeMbIMH XMMUYECKUMU
SBIICHUSIMH U TIPOLIECCAMHU, MPOMCXOAIIUMU B MHUKPOMHUPE, OOBSACHATH MPUYUHBI MHOr000pa3us
BEIIECTB, 3aBUCUMOCTb HUX CBOMCTB OT COCTaBa M CTPOEHMS, a TAKK€ 3aBHUCHUMOCTb IPUMEHEHHS
BEIIIECTB OT UX CBOMCTB;
- IpUOOpETEHUE ONbITA UCIOIB30BAHUS PA3TUYHBIX METOJIOB M3YUEHUS BEIECTB; HAOMIOACHUS 32 UX
IIPEBPALEHUSAMHU TIPU TPOBEACHUM HECIOXKHBIX XUMUYECKHX SKCIEPHUMEHTOB C MCIIOIb30BAaHUEM
1abopaToOpHOTo 000PYAOBAHMS U IPUOOPOB;
- YMEHHE OKa3blBaTh NEPBYIO MOMOLIb IPU OTPABIECHUAX, OXKOrax M JPYTHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMU U J1a00PATOPHBIM 000PYI0OBAHUEM;
- OBJaJeHHE MpHEMaMHU PAa0OTHl ¢ MHPOPMALUEH XUMHUYECKOTO COJAEp)KaHUs, MPEICTaBICHHON B
pasHoii opme (B Bue TEKCTa, GopMyI, rpaduKoB, TAOIMUHBIX JaHHBIX, cXeM, (oTtorpaduii u ap.);



- CO3/1aHUE OCHOBBI JUTSI (POPMUPOBAHUS MHTEPECA K PACIIUPEHHUIO U YIIIyOJICHNUI0O XMMUYECKUX 3HAHUN
¥ BbIOOpa XMMHH KaK MPO(QUIBHOTO IpeaMEeTa PH Mepexo/ie Ha CTYNEeHb CPpeAHEro (MOJIHOTo) 00IIero
o0pazoBaHUsl, a B JaIbHEHIIIEM U B KauecTBe c(epbl cBOeH MpodhecCHOHabHON AATEIbHOCTH;

- (opMupoBaHHE TMPEICTABICHUA O 3HAUYEHUM XUMHUYECKOW HAYKM B PEIICHHH COBPEMEHHBIX
HKOJIOTHYECKUX Tpo0ieM, B TOM 4YHCIE€ B MPEAOTBPALICHUHM TEXHOTEHHBIX M HKOJOTHYECKHX
Karactpod.

HOPEIMETHBIE PE3YJIbTATbBI OBYUYEHUA

OCHOBHBIC TIOHATHUS XUMHUHU (YPOBEHb ATOMHO-MOJICKYJIIPHBIX PEICTABICHUN)
Buinycknux nayuumes:
- OIHKCHIBATH CBOMCTBAa TBEPMABIX, KHUIKHUX, I'a3000pa3HbIX BEIICCTB, BBIACISAS HX CYIICCTBEHHBIC
MPU3HAKH;
- XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAHABJIMBATH HMPUYHHHO-
CJICZICTBEHHBIC CBSI3U MEK/Y JIAaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSITHHA: aTOM, MOJICKYJa, XUMHUYCCKUH DIIEMCHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTh, UCIIOJIB3Ys 3HAKOBYIO CHCTEMY XUMUH;
- M300paxkaTh COCTaB MPOCTCHINMX BEIIECTB C IOMOIIBI0 XUMHUYECKAX (OPMYJI U CYIIHOCTh
XUMUYECKUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;
- BBIYHCIISTh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO JIOJIIO
XHUMHYECKOTO DJIEMCHTA B COCIUMHCHUSIX;
- CPaBHMBATH 110 COCTaBY OKCH/IbI, OCHOBAHHSI, KUCJIOTBI, COJIH;
- KJTacCU(UIUPOBATH OKCHUJIbI U OCHOBAHHMS IO CBOWCTBAM, KHCJIOTBI M COJIM — IO COCTaBY;
- ONKCHIBATh COCTaB, CBOWCTBA M 3HAYCHUE (B MPHUPOJE M MPAKTHUCCKOU ICSITEIHHOCTH YCIIOBEKA)
MPOCTHIX BEIIECTB — KKCIOPO/a U BOJIOPO/IA;
- JlaBaTh CPABHHUTEIBHYIO XapaKTCPUCTUKY XUMHUCCKUX JJIEMEHTOB W BAKHEHIINUX COCTUHCHUI
€CTECTBEHHBIX CEMEHCTB IIEIOYHBIX METAJJIOB U TAJIOTCHOB;
- MOJIL30BAThCS JTA0OPATOPHBIM 000PYIOBAHHEM M XMMHUYCCKOMN TOCYI0M;
- TIPOBOJUTH HECJIOXHBIC XMMHUYCCKHE OIBITHI M HAOIIOJICHHS 32 M3MCHCHUSMHU CBOWMCTB BEIECTB B
IIPOLIECCE UX NPEBPAIICHUN;
- coOMI0IaTh MpaBUIIa TEXHUKH 0€30MaCHOCTH MPH NMPOBECHUN HAOIIOICHHU U OIBITOB;
- pa3nuyYaTh SKCICPUMCHTAIBHO KHCJIOTHI M IMIENOYH, MOJB3YSICh HHIUKATOPAMU; OCO3HABATh
HEOO0XOIUMOCTh COOJTIOZICHHUS Mep 0€30MaCHOCTH IPU OOPAIIICHUN C KHCIOTAMH U IEJI0YaMHU.
Buinycknux noayuum 803MOMCHOCMb HAYUUMbCA:
- 2PAMOMHO 0OPAWAMBCS C BeUeCmBAMU 8 NOBCEOHEBHOU HCUSHU,
- 0CO3HABAMb HE0OXOOUMOCMb COONIOOEHUs NPABUL  IKOJIO2UYECKU OE30NACHO20 NO8eOeHUsl 8
OKpydHCcarouieli NpUpoOHoll cpeoe;
- NOHUMAMb CMBICTL U HE0OX00UMOCMb COON0OeHUsL NPeONUCAHUL, NPedNa2aembliX 8 UHCMPYKYUIX NO
UCNOIb308AHUIO TEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.;
- UCNOB308aMb NPUOOPEMEHHBIE KI0YUeBble KOMNEMEHMHOCMU NPU BbINOIHEHUU UCCIe008AMENbCKUX
NPOEKmo8 No U3yYeHUIo C8OLUCM8, CHOCOO08 NOYHEeHUS U PACNO3HABAHUS BeUjeCms;
- pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3Ys CPEOCMBA YCMHO20 U NUCbMEHHO20
00uenus, nposBIAMs 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEHUS NPU 0OCYHCOEHUU Pe3Vibmamos
8bINOTHEHHOU pAbOmMbl,
- 00VEeKmMUHO OYEeHUBAMb UHGOPMAYUIO O BeweCmsax U XUMUYECKUX HpOYeccax, KpumuyecKku
omHoOCUMbCA K NCEBOOHAVUHOU  UHGoOpmMayuy, HedoOpOCOBeCMHOl  peKiame,  KAcaroueucs
UCNONb308AHUS PA3IUYHBIX BEUIECMB.

Ilepuoanueckuii 3aK0H U mepuoanyeckas cucreMa xumuueckux ieMenToB . 1. Menneneesa.
CrpoeHue BelecTsa

Buinycknux nayuumces:
- KJacCH(UIMPOBATh XMMUYECKHE D3JEMEHThl Ha METaJUIbl, HEMETaJUIbl, 3JEMEHTBI, OKCHUAbI WU
THJIPOKCHUIBI KOTOPBIX aM()OTEPHHI,



- UHEPTHBIE JIEMEHTHI (Ta3bl) A1 OCO3HAHUS BaXHOCTHU YIIOPSIIOYEHHOCTH HAyYHbIX 3HAHUN;

- pacKpbIBaTh CMbICI Iiepuoaudeckoro 3akona Jl. M. Menpeneesa;

- ONHCHIBAaTh M XapakTepu3oBaTh TaOIMUHYI0O (OpMY MEPUOANYECKON CHUCTEMBbl XHMHYECKHUX
JJIEMEHTOB;

- XapaKTepU30BaTh COCTaB ATOMHBIX SJEpP M PaCIpPEIEICHUE YUCIA DJIEKTPOHOB IO IEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHUX 3JIEMEHTOB MaJjbIX IIEPUOAOB IIEPUOAUYECKON CUCTEMBI, a TAKXKE KaJIUs U
KaJIbLUs;

- pa3yIn4yaTh BUABI XMMUYECKOHN CBA3U: HOHHYIO, KOBAJIECHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HETIOJISAPHYIO
U METAIUINYECKYIO;

- M300paxkaTh AJIEKTPOHHBIE (HOPMYIBI BELIECTB, OOPAa30BAHHBIX XWMUYECKUMHU CBS3SIMU Pa3HOTO
BU/JIA;

- BBISIBJISITH 3aBUCHMOCTBH CBOMCTB BEIIECTBA OT CTPOEHUS €ro KPUCTAUIMYECKOW pEelETKU (MOHHOM,
aTOMHOM, MOJIEKYJIIPHOH, METAJUIMUECKOM );

- XapaKTepU30BaThb XUMUYECKUE DJIEMEHThI U UX COCIUHEHHs Ha OCHOBE IIOJIOKECHMS JJIEMEHTOB B
MEPUOINIECKOM cucTeMe u 0COOEHHOCTEH CTPOCHUS MX aTOMOB;

- ONMCBHIBATH OCHOBHBIC IPEANOCHUIKU OTKpbITHS [. M. MeHaeneeBbIM NMEpUOAMYECKOr0 3aKOHA U
NEPUOIMYECKOM CHCTEMBl XHMHUYECKMX OJJIEMEHTOB M MHOT0OOpa3HyI0 HAy4YHYIO JEATElIbHOCTb
Y4E€HOT0;

- XapakTepu3oBaTb HAy4YHOE U MHPOBO33PEHUECKOE 3HAYCHHE IMEPUOJUYECKOTO 3aKOHa U
MEPUOINYECKON CUCTEMBI XUMUYECKHUX d1eMeHTOB /1. V1. MeHneneesa;

- OCO3HaBaTh HAayYHbIE OTKpPBITHUS Kak pe3yJbTaT IIUTEIbHBIX HAOMIOACHUH, ONBITOB, HAYYHOMH
ITOJIEMUKH, ITPEOIOJICHHS TPYJHOCTEU U COMHEHUN.

Buinycknux nonyuum 603MOMCHOCMb HAYYUMbCA:

- 0CO3HABAMb 3HAYEHUE MeOPEMUYECKUX 3HAHUIL 0I5l NPAKMUYECKOU 0esimelbHOCIU Yell08eKd,

- ONUCHLIBAMb U3YUEHHbIE 00BEKMbL KAK CUCIEMbL, NPUMEHSA I02UKY CUCIEMHO20 aHANU3A,

- NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCMEMbl XUMUUECKUX I1eMeHmMOo8 OJis
00vACHeHUS U NPe0UOEHUs CEOLUCME KOHKPEMHbIX GeUjeCms;

- paszeusamsv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCmEoM yenybieHus 3HaHui ob ucmopuu
CMAHOBNEHUA XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NepUOOUYecKO20 3aKOHA KAK OOHO20 U3
8ADICHEUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.

MHOFOOGDaBI/Ie XUMHUYECKUX PEaKIIMHi

Buinycknux nayuumes:

- OOBSICHATD CYyTh XUMUYECKUX MPOLIECCOB;

- Ha3bIBATh IIPU3HAKU U YCJIOBHSI IPOTEKAHUSI XUMUUECKHUX PEaKIIMA;

- YCTAaHABJIMBATh IPHUHAJUIEKHOCTb XMMHUYECKOM pEeakluu K ONpPENeNEHHOMY THUIy IO OJHOMY U3
KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCITy U COCTaBY MCXOJHBIX BEUIECTB M MPOAYKTOB PEaKIUU
(peakuuu COEIMHEHUS, PA3NIOKCHHS, 3aMEIIeHUsT U 00OMEeHa); 2) MO BBIACICHUIO WJIHM TIOTJIOIICHUIO
TEIJIOTHI (PEaKMU SK30TEPMUUECKUE U SHAOTEPMUUYECKUE); 3) MO U3MEHEHUIO CTENEHEH OKHUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUM); 4) I0 00paTUMOCTH Tpolecca
(peaxmuu obpaTuMble U HEOOpPATUMBIE);

- Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUUYECKHX PEaKIUii;

- Ha3bIBaTh (DAaKTOPHI, BIUAIOLINE HA CMEIICHUE XUMHUECKOT'O0 PABHOBECHS;

- COCTaBJIITb YPaBHEHMsI JJIEKTPOJMTUUYECKOM IUCCOLMALMU KUCIOT, LIEIO0YEH, COJIEH; IOJIHBIE U
COKpaléHHbIC MOHHBIC YPaBHEHUS peaKkUUii 0OMEHa; ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkLuii;

- MPOTHO3UPOBATh MPOIYKTHI XUMHUYECKMX peakUuil Mo (opMyaaM/Ha3BaHUSM HCXOTHBIX BEIIECTB;
OTIpeJIeNIATh UCXOTHBIE BEIIECTBA 110 (popMysiaM/Ha3BaHUSIM MPOAYKTOB PEaKIIHH;

- COCTaBJIATb YPAaBHEHHs pPEAKLUI, COOTBETCTBYIOIIMX IOCIEA0BATEIbHOCTU  («LEIOUYKEY)
IIPEBPALLEHUI HEOPraHNYECKUX BELIECTB PA3JINYHbIX KJIACCOB;

- BBISBJIATH B MPOLIECCE DKCIEPUMEHTA NMPU3HAKU, CBUJIETENIBCTBYIOIIUE O MPOTEKAHUU XUMHUYECKON
peaxkuuu;

- TOTOBUTB PACTBOPBI C OIPEACIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA;
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- ONPENENsATh XapakKTep Cpeabl BOJIHBIX PACTBOPOB KHUCIOT M IIEJIOYEH MO H3MEHEHHUIO OKpPACKHU
WHMKATOPOB;

- MPOBOAUTH KAYECTBEHHBIE PEAKIMHU, MOJITBEPKAAIONINE HAIMYKME B BOJHBIX PACTBOpPAX BEIIECTB
OT/IEJIbHBIX KATHOHOB M AaHHOHOB.

Buinycknux nonyuum 603MONCHOCMb HAYYUMbCA

- COCMAesnams MONEKYIAPHbIE U NOJIHbIE UOHHbBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUAM,

- npugooUmMb NpuMepvl peaxyuti, NOOMEEPHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEAZU  MEHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX GeUyeCm,

- NPOCHO3UPOBAMb Pe3VIbMamvl 6030€UCMBUS PAIUUHBIX (AKMOPO8 HA CKOPOCMb XUMUYECKOU
peaxkyuu;

- NPOZHO3UPOBAMb Pe3YIbmambl 8030€UCMBU PA3TUYHBIX (DAKMOPO8 HA CMeWeHUe XUMUYECKO20
pasHogecus.

MHoroo0pasue BelIeCTB

Buinyckuux nayuumes:

- OTIPE/ICIATh MPUHAIICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJTHOMY U3 U3YUYEHHBIX KJIACCOB/TPYIIIL:
METaJUIbl U HEMETAJIbl, OKCUIbI, OCHOBAHUS, KMCIIOTHI, COJIU;

- COCTaBJIATH (DOPMYJIIBI BEIIECTB O MX Ha3BAHUSM;

- OTIpE/IENATh BaJCHTHOCTh H CTETEeHb OKHCJICHHS ~ DJIEMEHTOB B BEIIECTBAX;

- COCTaBJATH (POPMyJIBI HEOPraHWYECKUX COCAWHEHHH IO BAJCHTHOCTSM W CTENEHSIM OKHCIICHHUS
AJIEMEHTOB, a TAKXKE 3apsAaM HOHOB, YKAa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUHU U
COJICH;

- OOBSACHATH 3aKOHOMEPHOCTH WM3MEHEHHs (U3MUECKUX M XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaiIoB ¥ HEMETAJUIOB) M MX BBICIIUX OKCHJIOB, OOpa30BaHHBIX 3JIEMEHTAMU BTOPOTO M TPETHEro
MIEPUOJIOB;

- Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTEPHbIE /ISl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEepPHBIX;

- Ha3bIBaTh OOIIME XUMHUYECKHE CBOWMCTBA, XapaKTEPHbIE IS KAXKIOTO M3 KJIACCOB HEOPTaHWYECKUX
BEIIECTB (KUCJIOT, OCHOBAHUM, COJICH);

- IPUBOJUTDH IPUMEPBI PEaKIHii, TOATBEPIKIAIOIINX XUMHUECKHE CBOMHCTBa HEOPTaHMUECKUX BEIIECTB!
OKCHJIOB, KHUCJIOT, OCHOBAaHUI U COJICH;

- ONpeneNsiTh  BEUIECTBO-OKUCIUTENIb U  BEIIECTBO-BOCCTAHOBUTEIh B  OKUCIUTEIHLHO-
BOCCTAHOBHTEJBHBIX PEAKLIUAX;

- COCTaBJIAITDH AIEKTPOHHBIN OanaHc (U1 U3YYEHHBIX PEAKIMiA) 10 MPEIT0KEHHBIM CXeMaM peaKIuii;

- TMPOBOAMTH JAaOOPATOPHBIE OIBITHI, MOJATBEPKAAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTraHUYECKUX BEIIECTB;

- IPOBOJMTH JTAOOPATOPHBIE OIBITHI MO MOJYYEHHIO M COOMPAHHIO Ta3000pa3HbIX BEUIECTB: BOJOPO/A,
KHCJIOPO/Ia, YIIIEKUCIIOTO ra3a, aMMHUaKa; COCTABIISATh YPABHEHHUS! COOTBETCTBYIOIIMX PEaKIIHi.

Buinycknuk nomyuum 603MOMCHOCMb HAYUUMBCA:

- IPOCHO3UPOBANL XUMUYECKUE CBOUCBA BeUieCn8 HA OCHOBE UX COCMABA U CIPOEHUs;

- NPOCHO3UPOBaMb CNOCOOHOCMb Beujecmed NPOsEIsMb OKUCTUMENbHbIE UTU 80CCIMAHOBUMENbHbIE
cgolicmea ¢ yuémom cmenenell OKUCIEHUsL JTIeMEHMO8, BX00AUUX 8 €20 COCMA8;

- BBIAGIAMb CYUWECMBOBAHUE 2EHEMUUECKOU C8S3U MeHCOY 8eecmeami 6 psoy: npocmoe 8euecmeo
— OKCUOd — Kucioma/ 2uOpoKcud — Cotb;

- Xapakmepuzo8amuv 0codbie C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTION,

- NPUBOOUMb NPUMEPDI YPAGHEHUL PeaKyull, 1edCaAuux 6 OCHO8e NPOMBIUIEHHBIX CHOC0D08 NOYYeHUs.
AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CMAlu;

- onucvleamy uautecKue U XUMUYECcKue Npoyeccyl, AGIAIWUEcs YACmblo KPY208OpOmMa 8eujecms 6
npupooe;

- Op2aHU306bIBAMb U OCYUECMBISMb NPOEKMbl N0 UCCIEO008AHUID CBOUCIE Beujecms, UMeruUx
8AJICHOE NPAKMUYECKoe 3HAYEHUe.
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Coaep:xanue y4eOHOr0 nmpeamera, Kypca
8 kiace
Paszoen 1. OcHOBHBIE TOHATHS XUMUHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX MIPECTABICHUI)

[Ipenmer xumuu. XUMHs KaKk 4acTh €CTECTBO3HAaHMsA. BemiecTBa ux cBoictBa. MeTo bl
MO3HAHUS B XUMHU: HaOIItoIeHue, dkcriepuMeHT. [Ipuémbl 6e3omacHoi paboThl ¢ 000pyA0BaHUEM U
BemiectBamu. CTpoeHHE MIIaMEHH.

Uucteie BemectBa W cMecd. CrmocoObl OYMCTKM BEIIECTB: OTCTaWBaHHE, (PIIBTPOBAHUE,
BBIITAPUBAHKE, KPUCTAILTU3ALMS, AUCTHIILIALMA. DU3NUEeCKUe U XUMHUYECKUE SIBJICHUS. XUMUYECKUE
peakuuu. [Ipu3HaKM XUMHMUYECKMX pEaKUHM U YCIOBUS BO3HUKHOBEHMS M TEUECHUS] XUMHUYECKHX
peaKuui.

ATOMBI, MOJEKYJbl M HOHBI. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOIO CTPOEHUS.
Kpucrannuueckue u amop¢uble BemiecTBa. Kpucrammmueckue pemeéTkd: HOHHAs, aTOMHAas H
MOJIEKYJISIpHAsA. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIA KpUCTAIIM4ecKoM pewmérku. IIpocteie n
CIIO)KHBIE BEIIECTBA. XMMHMUECKUH dJIeMEHT. Meramibl HemeTaulbl. ATOMHas €IUHHMIA MAacchl.
OTtHocuTenbHasE aTOMHasi Macca. SI3bIK XUMHUHM. 3HAKM XUMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocTtaBa BemlecTB. Xumuueckue popmyinel. OTHOCHUTENbHAs MOJIEKYyJsipHas Macca. KadecTBeHHBIN u
KOJINYECTBEHHBI COCTaB BEIIECTBA. BblumcieHuss 1o XumMuueckuM ¢opmyiaMm. MaccoBas mons
XUMHUYECKOTO JIEMEHTA B CII0KHOM BELIECTBE.

BanenTHOCTh XMMHYECKUX 3JeMeHTOB. OrpeesieHue BaJCHTHOCTH 3JIEMEHTOB IO (Gopmylie
OuHapHbIX coeauHeHuil. CocTaBneHre XUMUYECKUX (POPMYII OMHAPHBIX COSAMHEHUH 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH COXPAaHEHUS Macchl BelecTB. JKU3Hb U AEATEIbHOCTD
M. B. JlomoHOCOBa. XMMHUYECKHE YPAaBHEHHUs. TUIIBI XUMUYECKUX PEAKLIUM.

Kucnopon. Haxoxnenne B npupone. [lomyuenue kucimopoga B jabopatopuud U
NPOMBILIIIEHHOCTH. @Du3nueckue W XUMHUYECKHe CBoWcTBa Kuciopoja. [openue. OKcubl.
IIpumenenne kucinopona. Kpyrosopor kucioposa B mnpupoge. O30H, aIOTpONMs KHCIOPOAA.
Bo3zayxu ero cocras. 3ammra aTMOc(hEpHOro BO3/lyXa OT 3arps3HEHU.

Bomopon. Haxoxnenne B mpupoxe. Ilomyuenwe Bomopoga B J1abOpaTopuul U
IIPOMBIIIIEHHOCTH. PU3NYECKHE U XMMHMYECKUE CBOMCTBA BOAOpoAa. Bomopos — BOCCTaHOBUTEIND.
Mepsl 6e3omacHoCcTH 1pH padote ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bopa. Meroasl onpeaeseHusi coctaBa BOAbl — aHAIU3 U CUHTE3. PU3HYECKHE CBOMCTBA BOBI.
Bopna B mpupose u crnocoObl €€ 0uucTKH. A3panus BoJbl. XUMHUECKUE CBOMCTBA BOAbI. [IpuMenenue
BoJbl. Boma — pactBopurens. PacTBopuMOCTh BewmiecTB B BOJE. MaccoBas 10Jisl pacTBOPEHHOIO
BEILIECTBA.

KonuuectBenHbsle oTHomeHuss B xumuu. KosmuectBo BemectBa. Moabs. MonsipHas Mmacca.
3akoH ABoraapo. MossipHbid 00bEM razoB. OTHOCHTENBHAS TUNIOTHOCTH T'a30B. OOBEMHBIE OTHOIIICHUS
ra3oB IIPU XUMUYECKUX PEAKIUAX.

Baxmweiimme Kkiacchl HEOpPraHMYecKHX coeauHeHuil. OKCHIbl: CcOCTaB, KIAacCH(pUKALUAL.
OcHOBHBIE U KUCJIOTHBIE OKcuIbl. HomeHknatypa okcuaoB. Pu3nyuecKue U XMMHUUYECKUE CBOICTBA,
IIOJIyYEHUE U IPUMEHEHUE OKCUIIOB.

I'mapoxcunel. Knaccudukanus ruapokcuno. OcuoBanus. Cocrtas. [[€noun u HepacTBOpUMbIE
ocHoBaHusa. Homenkmarypa. @usznueckue M XMMHMYECKME CBOMCTBA OCHOBaHMM. Peakuus
Heirpanuzanuu. [lomyueHne u npuMeHeHne OCHOBaHUNA. AM(OTEpHbIe OKCHUIBI U THAPOKCUIBI.

Kucnotsl. Cocras. Knaccuduxanus. Homenknarypa. dusnueckue MXUMHUYECKHE CBOWCTBA
KHCJIOT. BBITECHUTEIBHBIN PsiJi METAJIIOB.

Comu. CocraB. Kiaccuduxauusa. Homenknarypa. ®usmyeckue CBOICTBa  COJEH.
PactBopuMOCTh coseil B Boje. XUMHUECKHE CBOM-cTBa cojeil. CrocoObl IMONy4eHUs COJei.
IIpuMeHeHue comnen.

I'eneTnyeckas CBSI3b MEK/y OCHOBHBIMHU KJIACCAMH HEOPTAHUYECKUX COCAVUHEHUMN.

Paszoen 2. llepmoguueckuii 3akOH M TEPUOJMYECKAss cHUCTeMa XMMHUYeckux siementoB JI. M.
MenneneeBa. CTpoeHue aTroma.
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[lepBoHauabHBIE MOMBITKH KiIacCU(UKAMN XUMHUYECKHX 3JieMeHTOB. [loHsTHE O rpymmax
CXOJHBIX JIEMEHTOB. ECTECTBEHHbBIE CeMENCTBA LIEJIOYHBIX METAJIOB M TraJoreHoB. biaroponHsie
rassl.

Ilepuonnueckuit 3axkoH [[. M. MenneneeBa. Ilepuoanueckas cucreMa Kak €CTECTBEHHO-
Hay4yHas  Kiaccu(uKaius ~ XMMUYECKHX  JJeMEHTOB. TabnuuHas  ¢opMa  IpeacTaBICHHS
KJaccu(uKauy  XUMUYecKux dieMeHToB. Crpykrypa Tabmumsl «llepuoanyeckas cucrema
xumuyecknx siemeHtoB JI. W. MenneneeBa» (koporkas ¢opma): A- u b-rpynmbl, nepuomsl.
@U3NYECKUI CMBICI MOPAIKOBOIO AJIEMEHTa, HOMEpa Mepruoja, HOMEpa IPyIIbl (sl 2IEMEHTOB A-
rpymnn).

CtpoeHue aroma: sIpo U AJIEKTpoHHass 00onouka. COCTaB aTOMHBIX siep: NPOTOHBI M
HeUTpoHbl. M30TOmbl. 3aps aTOMHOrO sjpa, MaccOBO€ 4YHCIO, OTHOCUTENIbHAs aTOMHas Macca.
CoBpemeHHas (HOPMYTUPOBKA MOHATHS «XUMHUECKUI 37IEMEHT).

DneKTpoHHas: 000JI0YKa aTOMa: MOHATHE 00 YHEPTeTUIECKOM YPOBHE (JIIEKTPOHHOM CJIOE), €T0
€MKOCTH. 3aIllOJIHEHHUE D3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEHTOB IEPBOIrO—TPETHETO IMEPHOJIOB.
CoBpemenHas GopMyTupoBKa MEPUOJIUUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3axkoHa. Hayuneie noctmxenus .M. MenneneeBa: ucnpaBiieHue
OTHOCUTENIBHBIX ~aTOMHBIX MacC, MpEACKa3aHWE CYLIECTBOBAHMSI HEOTKPBITBIX  DIIEMEHTOB,
IIEPECTAaHOBKM XHMUYECKUX 3JIEMEHTOB B Iepuoanyeckol cucreme. JKusup u gesrenpHocts [ U.
Menneneesa.

Pa3zoen 3. CTpoenue BemecTna.

3HeKTpOOTpI/IHaTeHBHOCTB XUMHYECKUX 3eMeHTOB. OCHOBHEIE BUBbI XUMHUYECKOU CBSI3U:
KOBAJICHTHAAd HCIOJIApHAasA, KOBAJICHTHAA IIOJIsIpHAas, HWOHHAas. BajgeHTHOCTH 3JIEMEHTOB B CBETE
BHCKTpOHHOﬁ TCOpHU. CrerneHp OKUCICHHUS. HpaBI/IHa OIMPCACIICHUSA CTCIICHU OKUCJICHUS 3JICMCHTOB.

9 kaacc
Paszoen 1. MHOTOOOpa3ne XUMHUYECKUX PEAKIIUH.

Knaccupukanuss XMMHYECKHX pEaKIMid: pPEaKUH COCAMHEHUS, DPAa3NIOKEHHS, 3aMElICHHUS,
obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENb, BOCCTAHOBHUTENb, IMPOLECCHI
OKHCIIEHUsT U BoccTaHoBieHUs. (CoCTaBlleHME YpPAaBHEHUH OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX
peakuii ¢ MOMOIIbI0 METO/1a 3JICKTPOHHOTO OaiaHca.

TennoBbie 3(h(HeKThl XUMHUECKUX PEaKIHMi. DK30TePMUUECKUE U SHJOTEPMUUYECKUE PEAKIINU.
Tepmoxumuueckue ypaBHeHUs. Pac4€Tbl 10 TEpPMOXUMHUYECKUM YPABHEHUSIM.

CKopocTh XMMHUYECKHUX peakuuid. DakTopspl, BIUSIOIIME HA CKOPOCTh XUMHUUYECKUX pEaKLUi.
IlepBoHayabHOE NPEACTABICHUE O KaTaJIU3E.

Oo6parumsble peakiuu. [ToHATHE 0 XMMUYECKOM paBHOBECUH. XMMHUYECKHE PEAKIIMU B BOJHBIX
pacTBopax. ONEKTpPOJIUTHl U HeeKTpoiauThl. Monbl. Katnonel um aHuoHbl. I'mapatHas Teopus
pPacTBOPOB. DJEKTPOJIUTUYECKAsT AMCCOLMAIUS KHUCIOT, OCHOBaHMUA U cosell. Cnabble M CHUJIbHBIC
anekTponuThl. CTemeHb AuccolManyy. Peaknuu HOHHOrO OOMEHa. YCIOBUS TEUEHHUS peaKIi
MOHHOTO OOMEHa /10 KOHIIa. XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COEIMHEHHUN
B CBETE MPE/CTABICHUI 00 3MEKTPOIUTUYECKON TUCCOIMALNN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx. [Iordarue o runpouse couen.

Paszoen 2. MHOTOOOpa3ue BeEIECTB

Hemeramnsl. ['amorensl. IlosmokeHue B INEpUOAMYECKOM CUCTEME XMMHUYECKUX DJIEMEHTOB,
cTpoeHHe ux aromoB. Haxoxxnenue B npupone. dusndyeckue M XMMUYECKHE CBOMCTBA T'aJIONECHOB.
CpaBHuTENbHAs XapaKTEpPUCTUKAa TajoreHoB. llodyueHue W TNpUMEHEHHE TajJoreHoB. XJIOp.
dusnueckue U XUMHUYECKHME CBOMCTBa Xiopa. [Ipumenenue xmopa. Xuoposomopoxa. Pusnueckue
cBoiictBa. Ilomyuenue. ConsiHass kucinora u €€ conu. KauecTBeHHas peakuus Ha XJIOPUI-HOHBI.
Pacrnio3naBanue X10pua0B, OpOMUI0B, HOAUIOB.

Kucnopon u cepa. IlonoxxeHne B nepuoIu4eckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOECHUE
ux atoMoB. Cepa. Amnorponus cepsl. Dusnueckue U XxuMudeckue cBoiicrsa. Haxoxaenue B npupoe.
IIpumenenue cepsl. CepoBonopoa. CepoBooposHas KucioTa U €€ conu. KauecTBeHHas peakuusi Ha
cynbhua-nonsl. Okcun cepri(1V). @usnueckue u xumudeckue cpoiictBa. [Ipumenenue. CepHucras
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kucinota u e€ conu. KadectBennast peakuus Ha cynbdut-uoHsl. Okeup cepoi(VI). CepHast kucioTa.
XuUMHUYECKHe CBOMCTBa pPa30aBICHHOM M KOHIIGHTPUPOBAHHOW CcepHOM KHCHOThl. KauecTBeHHas
peaknus Ha cynb(paT-uOHbl. XUMUYECKUE PEAKIINH, JIS)KAIHE B OCHOBE MOJTYUYCHUS CEPHOM KHCIIOTHI B
[IPOMBIIITIEHHOCTH. [I[pUMeHeHNe CEpHON KUCIIOTBI.

A3zoT u docdop. Ilonoxxenue B nMepruOAUYECKON CUCTEME XUMHUYECKHX 3JIEMEHTOB, CTPOCHHE
X aTOMOB. A30T, (M3MUECKHE W XMUMHUYECKHE CBOMCTBa, MOJIyueHHE M HpuMeHeHue. Kpyrosopor
azoTa B Iipuposie. AMmuak. @u3ndeckue 1 XMMUYECKHE CBOMCTBA aMMHaKa, MOJIyYEHHUE, IPUMEHEHHUE.
Conn amMMoHMs. A30THasg KuciaoTa U €€ cBoiicTBa. OKHMCIUTENIBHBIE CBOMCTBA a30THOM KHCIOTHI.
[TomyyeHne a30THON KHUCIOTHI B JIAOOPAaTOPUH. XUMUYECKUE PEAKIINH, JIeKAIIUE B OCHOBE MOTyYSHHUS
a30THOM KHMCJIOTHI B TPOMBIIIIIEHHOCTH. [IpruMenenune a3oTHON kucaoThl. Cosln a30THOM KUCIIOTHI U X
MpUMeHEeHHEe. A30THBIC yI0OpEHUS.

®ochop. Amnorpomus dochopa. duzmveckne u xummuueckue cpoirictBa ¢ochopa. Oxcua
dochopa(V). @ochopnas kucnota u e€ conu. DochopHbie y10OpeHHUS.

VYraepon u kpemuuid. IloynokeHne B MNEPUOAMYECKON CUCTEME XHUMHUYECKUX 3JIEMEHTOB,
CTPOEHME MX aToMOB. Yriepold. Aimorponus yriepoja. dusmueckue M XHMUYECKHE CBOMCTBA
yraepona. AncopOnusi. YrapHblii ra3, CBOHCTBa W (DU3HOJOTMYECKOE JEHCTBHE HA OPraHU3M.
VYraekucnelid ra3. YrombHas kucinora W e€ comu. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Kpyrosopot yriepona B npupojae. OpraHuyeckue COeAMHEHN yIiepoa.

Kpemuuii. Oxcup kpemuusa(IV). Kpemnuesas kucnora u €€ conu. Crekio. [lemenr.

Meramibl. IlonoxeHue MeTaulIoB B INEPUOJAUYECKOM CHUCTEME XMMHUYECKUX DIEMEHTOB,
CTPOCHHE MX aToMOB. Merammueckass CBA3b. PU3MYECKUE CBOMCTBA METAJLIOB. PAN aKTMBHOCTH
METAJJIOB (DJIEKTPOXUMMUECKUN PsIi HANPSUKEHUH METAUIoB). XMMHMUYECKHE CBOMCTBAa METaJUIOB.
OOmire cnocoOsl mosryueHust MeTayioB. CriylaBbl METALIOB.

[I{erounsle MeTaiubl. [1ooKeHNE MIENOYHBIX METAJUIOB B IIEPUOAUYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxnenue B npupone. OPusndeckue U XUMUYECKHUE CBOMCTBA IIECJIOYHBIX METAJUIOB.
IIpuMeHeHue MET0YHBIX METAJIJIOB U UX COCAVHEHUM.

[Ilerouno3emenbHbIe MeTAIUIBL. [10JI0KEHNE 1IETTOYHO3EMENIBHBIX METAJLIOB B IIEPUOJUYECKON
CUCTEME, CTpPOEHHE HUX aroMoB. HaxoxneHue B mpupoae. MarHuii v KanblUi, UX BaKHEHUIINE
coeauHeHUs. KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii. IlonmoxeHue anOMUHMS B NEPUOJUYECKOM CUCTEME, CTPOCHHUE €ro aToMa.
Haxoxnenue B npupozne. Puznueckue U XUMUYECKUE CBOMCTBA altOMUHMA. [I[puMeHeHNe antOMUHUA.
AM(DOTEpHOCTH OKCH/IAa ¥ THAPOKCUIA ATFOMUHUS.

Keneso. Ilonoxxenue xene3a B IEpUOJUUECKON cCUCTEME, CTpoeHuE ero aroma. HaxoxaeHue B
npupoae. PU3NUECKUEe U XMMUYECKUE CBOMCTBA XKene3a. BaxHele coOeMHEHUsI Kee3a: OKCUIbL,
ruapokcuibl u conu xene3a(ll) u xxeneza(Ill). KauecrBennsie peakiuu Ha nonsl Fe2+ u Fe3+.

Paszoen 3. Kpatkuii 0030p BaKHEHITUX OPraHUYECKUX BEIIECTB.

IIpeamer opranuueckoil xumuu. Heopranumdeckue W OpraHUYECKUE COCOUHEHUA. YTIEPOL
— ocHoBa km3HM Ha 3emise. OCOOEHHOCTH CTPOCHHS aroma yriepoja B OpPraHUYECKUX
COCIMHECHHUSIX.

VYrnesopopoasl. IlpenenbHble (HACBILIEHHBIE) YII€BOAOpOAbl. MeraH, 3TaH, HpomaH —
MPOCTEUIINE MPEJICTABUTENN MPEACIbHBIX YIIeBoAOPOA0B. CTpyKTypHBIE (OPMYJIBI YTIIIEBOIOPOJIOB.
I'omonoruueckuii psi NpeaenbHbIX yriieBoaopoaoB. I'omonoru. @usndeckue U XUMHYECKUE CBOMCTBA
IIpEACIBbHBIX YIVIEBOAOPOAOB. Peakuuy ropenus u 3amelieHus. HaxoxaeHue B Mpupoae MpeaeinbHbIX
yrieBonopoaoB. IIpumenenue merana.

HenpenenbHble  (HEHACBHILIEHHBIE)  YIJIEBOJOPOAbI. OJTUJIEHOBBIM DSl HENPEAEIbHBIX
yIrieBoAopoaoB. JtuieH. Pusndeckue U XMMHUECKUE CBOWCTBA 3TUJIEHA. Peakuus npucoeninHeHus.
KauecTBeHHbIE peakiuu Ha 3THiIeH. Peakuus nonumepusanuu. [lonuatunen. IlpuMenenne stusnexa.

ALleTUIIEHOBBII Pl HEIpeIelIbHBIX YIJIEBOJIOPOJOB. AneTuieH.

CaoiicTBa anetwiieHa. [I[pumeHeHue aneTuieHa.

[TpousBoaHbIe yrieBoAopoaoB. Kparkuii 0030p OpraHMYECKUX COCIUHEHHH: OJHOATOMHBIC
CHUPTH (METaHOJ, 3TaHOJN), MHOTOATOMHBIC CIHUPTHI (ITUIICHIIMKOIb, TIUIEPUH), KapOOHOBBIC
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KUCJIOTHI (MypaBbUHAs, YKCYCHAs), CJIOXKHBIE 3(pUPBI, JKHUPHI, YTIeBOAbI (TIII0KO3a, caxapo3a, Kpaxmall,
LEJITI0JI032), aMUHOKHUCIIOTHI, Oesku. Pons OeKOB B opranusme.

[ToHATHE O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJMMEpPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOTUMepHU3aiy. [lonusTiieH, moaTunponusieH, TOTMBUHUIXIOPUL.

TemMaTuueckoe I aHUpOBaHHUC

8 kaacc
HazBanue TeMsl Kon-Bo XapakTepuCTUKa OCHOBHBIX BUJOB ACATCIBHOCTH
4acoB o0yJaronmxcs
OcHOBHbIC TOHATHSA 51 gac
XHMHHU (YPOBEHb
aTOMHO-MOJICKYJISIPHBIX
NpeacTaBJIeHNI)
6 u. Pa3nuuars npeaMeTsl U3y4eHHs €CTECTBEHHBIX HAyK.
HaOmromaTe CBOWMCTBA BEILIECTB M UX W3MEHEHHUSA B XOIE
XUMUYECKUX PEAKLIUU.
Yuutecs  NPOBOAUTH XUMUYECKUNA  DKCIIEPUMEHT.
CobmroaTh paBuiia TEXHUKHA OE30TTaCHOCTH.
Oxa3bIBaTh MEPBYIO MOMOIb IIPU OTPABJICHUAX, 0KOTaX U
TpaBMax, CBS3aHHBIX C pPEAKTHBAMU U J1a0OPaTOPHBIM
000pyIOBaHUEM.
3HAaKOMUTHCS € J1a0OPaTOPHBIM 00OPYIOBAHUEM.
N3yyars cTpoeHHE IJIaMEHM, BBIABUras THUIIOTE3Bl U
IIPOBEPSIA UX DKCIIEPUMEHTAIBHO.
IIpenmeTr XUMHH. Pa3znuuare NOHATHE «YUCTOE BELIECTBO» M «CMECh
Meronb! 103HaHKS B BEILIECTBY.
XxuMuHn. YucThie BenecTna YMeTs  pa3menaTb CMECHM  METOJAaMM  OTCTauBaHMA,
u cmecu. OuncTka (GWIBTPOBAHUS U BHIIAPUBAHUS.
BEILIECTB. PaznuuaTh Qpu3nuecKkue 1 XMMUYECKUE SBICHUS.
dusnueckue u Onpenenars NpU3HaKU XUMUYECKUX PEAKIIHIL.
XUMUYECKUE SBJIICHUS. @duxcupoBath B TeTpaaud HaONOJaeMble IMPHU3HAKU
XUMHUYECKUE PEAKLIUH. XUMUYECKUX PEAKLIUMN.
IlepBoHavabHbIC 14 4. Pasnuuarhk NMOHATHS «aTOM», «MOJIEKYJa», «XMUMHUYECKHUM

XUMUYCCKHEC TTOHSITHS.
ATOMBI, MOJIEKYJIBI.
[IpocTeie u cnoxHbIE
BellleCTBA. XUMHYSCKHI
3JIeMEHT. MeTaibl U
HEMETAJLIBL.

3HaKH XUMHYECKHX
DJICMCHTOB.

3aK0H IMOCTOSHCTBA
COCTaBa BEILIECTB.
Xumuueckue GopMyIIbl.
MaccoBas 1ojs
XHMHYECKOI'0 AJICMCHTA B
COCIMHCHHH.
BaneHTHOCTb XUMHUYECKHX
DJICMCHTOB.

3aKOH COXpaHEHMs MacChl
BeIeCTB. XUMHUUECKHUE
ypaBHEHHUS.
ATOMHO-MOJIEKYJIIPHOE

AIIEMEHT», KUOH», «IJIEMEHTAPHbIE YaCTULIBI».
Pasnnuath ~ MOHATHS ~ «BewleCTBA  MOJIEKYJISIPHOTO
CTPOEHMS» U «BEILECTBA HEMOJIEKYJIIPHOIO CTPOEHUS.
dopmyInpoBaTh OIIpEAETICHUS MIOHATHS
«KPUCTAJNINYECKUE PEIIETKI.

OOBACHATH 3aBHCUMOCTh CBOWCTB BEILIECTBA OT THUIIA €T0
KPUCTAJUIMYECKOU PELIETKH.

Onpenenars OTHOCUTENIBHYIO aTOMHYIO Maccy 3JEMEHTOB
Y BAJICHTHOCTH JIEMEHTOB B OMHAPHBIX COCANHEHHSIX.
Onpenenars cocTaB MNPOCTEHIIMX COEAUHEHMH IO HX
XUMHUYECKUM (popmymam.

CocraBisate  ¢GopMynbl OMHApPHBIX  COEIMHEHUH 10
U3BECTHOM BaJICHTHOCTH JIEMEHTOB.

N300pakaTh MpocTeIIne XUMHUYECKHE pEeakIuu ¢
ITOMOIIBI0 XMMUYECKHUX YPaBHEHUI.

PaznuuaTh MOHATHA «MHICKC» M «KOI(D(DUIIMEHT»; «cXeMma
XUMUYECKOM peakuun» M «ypaBHEHUE XUMHUYECKOU
peaxkuum.

PaccunThIBaTh OTHOCUTENBHYIO MOJEKYJSPHYIO Maccy IO
¢dopmynam BemecTB. PaccuMThiBaTh MacCcoBYIO JOJIO
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yUYEHHUE.

Knaccudukarus
XUMUYECKUX PEAKLIUN:
COEMHEHMSI, Pa3IOKEHUS,
3aMEICHUS.

IIpocreiimne pacyeTsl 110
XUMHUYECKHM (hopMyam.

XUMHUYECKOIO DJIEMEHTA B COCAMHEHUU.

YcranaBnuBath mpocTedmne (HOpMyJibl  BEIIECTB  I10
MAaCCOBBIM JIOJISIM JIEMEHTOB.

[Tonp3oBaTbes MHPOPMAIMEH U3 JPYTrUX HUCTOYHHKOB JJIS
MOATOTOBKH KPATKUX COOOIIECHUH.

I'oToBUTH Npe3eHTALMU 110 TEME.

Kucnopog. 5 4. HccnenoBath cBoiicTBa M3ydaeMbIX BemiecTB. Habmromathb
Boznyx u ero cocras. buznueckue W XUMHUYECKHE MPEBPALICHHS] H3yYaeMbIX
BEIIIECTB.
Pacrio3HaBath OMBITHBIM ITyTEM KHCIOPO/I.
OnuceiBaTh XUMHYECKHUE PEAKIIMH, HAOIIOJaeMbIe B XOC
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO IKCIIEPUMEHTA.
JlenaTe  BBIBOJIBI W3  PE3yJbTATOB  IMPOBEICHHBIX
XUMHUYECKHUX OIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYKICHHHM pe3yJIbTaTOB
OTIBITOB.
Oxa3pIBaTh MEPBYIO MOMOIIb MIPH OTPABICHUSIX, 0KOTAX U
TpaBMax, CBSI3aHHBIX C pEaKTUBaMU M JIADOPATOPHBIM
00opyIOBaHUEM.
CocraBnatb  (GopMynbl  OKCHIOB  TIO  HW3BECTHOM
BaJICHTHOCTH 3JIEMEHTOB.
3anuceiBaTh ~ MPOCTEHIIME  ypaBHEHUS  XUMHYECKUX
peaKuuu.
[Tonb3oBarbest wHGOPMAIMEH U3 APYTUX WCTOYHUKOB IS
MOATOTOBKH KPATKUX COOOIIECHUH.
["'OTOBUTH MPE3CHTAINH 110 TEME.
Bogopon. 3u. HccnenoBaTth cBOMcTBa M3yuyaeMbIX BemiecTB. HaOmronaTsh
buznueckue W XUMHUYECKHE MPEBpPALICHHUS] H3yYaeMbIX
BEIIIECTB.
OnuceiBaTh XMMHYECKHUE PEAKIIMH, HAOIIOJaeMbIe B XOC
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO IKCIIEPUMEHTA.
Pacrio3HnaBath OMBITHBIM ITyTEM BOJOPO/I.
CobmroaTh MpaBuiia TEXHUKHA OE30TaCHOCTH.
JlenaTe  BBIBOJIBI W3  PE3yJIbTATOB  IMPOBEICHHBIX
XUMHUYECKHUX OIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYKICHUHM pe3yJIbTaTOB
OTIBITOB.
3anuceiBaTh  MPOCTEHIIME  ypaBHEHUS  XUMHYECKUX
peaKuuu.
[Tonb3oBarbest wHGOPMAIMEH U3 APYTUX WCTOYHUKOB IS
MOATOTOBKH KPATKUX COOOIIECHUH.
["'OTOBUTH MPE3CHTAINH 110 TEME.
Bopna. PactBopsl. 7 4. HccnenoBath cBoicTBa M3ydaeMbIX BemiecTB. Habmromathb

¢u3nyeckue M XMMHYECKHE IMPEBPAIICHUS H3yYaeMbIX
BEILIECTB.

OnuceiBaTh XMMUYECKHUE pEaKkIiK, HaOII0laeMble B XOJe
JEMOHCTPAIIMOHHOTO ¥ 1a00PaTOPHOTO SKCIIEPUMEHTA.
Jlenatb  BBIBOABI U3 pE3YyJbTAaTOB  IIPOBEIEHHBIX
XUMUYECKUX OIIBITOB.

VY4acTBOBaTh B COBMECTHOM OOCYXXICHUU pe3yJIbTaToOB
OIIBITOB.

3anuchlBaTh  IPOCTEHINNME  ypaBHEHUS  XMMHMUYECKUX
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peaKuui.

BbruncnsaTe MaccoByO JIOJII0 PaCTBOPEHHOI'O BELIECTBA B
pacTBope, Maccy pPacTBOPEHHOIO BEIIeCTBAa U BOABI AJIA
IIPUTOTOBJIEHUS PACTBOPA OMPEIEICHHON KOHLIEHTPALIUH.
I'oToBUTBH pacTBOpBI C ONPENCICHHOW MacCOBOM JOJEH
pacTBOPEHHOT'O BELIECTBA.

KonnuectBeHHbIE Su Hcnonbs30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBA3H.
OTHOILIEHUS B XUMHH. PaccuurtsiBath MOJISIPHYIO Maccy BEIIECTBA,
KonuuecTBo BemecTna. OTHOCHUTEJIbHYIO INIOTHOCTB I'a30B.
Moub. Bbruucnare mo xumudeckuM (opmyiaM M XUMHUYECKUM
MoansipHast macca u YPAaBHEHUSIM MacCy, KOJIMYECTBO BEILECTBA, MOJIIPHBIE
MOJISIPHBII 00BEM. 00beM 10 M3BECTHOW Macce, MOJSIpHOMY 00BeMy,
IIpocreiimne pacyeTsl 10 KOJIMYECTBY OJHOI'O M3 BCTYIAIOIIMX MIIU ITOJIYYarOLIUXCs
XUMHUYECKUM YPaBHEHUSIM. B PEaKIU BELIECTB.
Bbruncnare 00beMHbIE OTHOIIEHHUS Ta30B MPU XUMUYECKUX
peaxkusx.
Hcnonp30BaTh INpuUMEpPbl pELIEHUS TUIOBBIX 3ajad,
33]aYHUKOB C TIPUBEJCHHBIMU B HHUX aJIrOpUTMaMH
peuieHus 3a1ay.
OCHOBHBIE KJIaCCHI 11 4. HccnenoBars CBOKWCTBA U3y4YaEMbIX BELIECTB.
HEOPraHUYECKUX HaGnronate ¢usnyeckne M XUMHYECKHE TPEBpAIICHUS
COCIMHECHU. M3y4aeMBbIX BEIIECTB.
Oxcuppl. OnuceiBaTh XMMUYECKHUE pEaKIiK, HAOII0laeMble B XOJe
OcHoBaHus. JIEMOHCTPAIIMOHHOTO M J1a00PaTOPHOTO SKCIIEPUMEHTA.
CBolicTBa OCHOBaHUM. Jlenatb  BBIBOABI U3 pE3YyJbTAaTOB  IIPOBEIEHHBIX
AM(DOTEPHOCTbD. XUMUYECKUX OIIBITOB.
CaolicTBa KHUCIOT. VY4acTBOBaTh B COBMECTHOM OOCYXKICHUU pe3yJIbTaToOB
Kucnorno-ocHOBHbIE OIIBITOB.
WUHIUKATOPBI: KnaccugumnupoBars u3yuaemble BelIeCTBa 10 COCTaBy U
¢denondranens, CBOICTBaM.
METHJIOBBIN OPAaHKEBBI, CoctaBiate (QOpMyIbl OKCHUAOB, KHUCIOT, OCHOBAHUH,
JIAKMYC. COJIEH.
Counn. Xapakrepu3oBaTb  COCTaB M CBOMCTBAa  BELIECTB,
OTHOCAILUXCA K OCHOBHBIM KJacCaM HEOPraHMYECKHUX
COCIMHECHU.
3anuchlBaTh  NPOCTEHIINE  ypaBHEHUS  XMMHUYECKUX
peaKuuu.
Iepuoauveckuii 3ak0OH U | 7 4yacoB
NnepuoANYecKas cucreMa
XHMHYECKHX 3J1eMEHTOB
JI.LA. MennesieeBa.
CtpoeHnue aToma.
IlepBoHauasbHbIE 7 u. KnaccugpunupoBarh n3yueHHbIE XUMUYECKUE SJIEMEHTHI U

MPEACTABICHUS O
€CTECTBEHHBIX CEMENCTBAX
XUMUYECKUX AIIEMEHTOB.
[Tepuoanueckuii 3aK0OH 1
MEepUONYECKasl CUCTEMA
XUMUYECKHUX AJIEMEHTOB
J.11. Menpaeneena.
Crpoenue atoma. CocraB
ATOMHBIX SIJED.
DnexTpoHHas 000JI09Ka

UX COCIIMHEHUS.
CpaBHUBaTh CBOMCTBa BEILIECTB, NPHUHAIEKAIIUX K
Pa3HBIM KJIACCaM, XUMHUUYECKHUE DJIEMEHTHI Pa3HbIX I'PYIIIL.
YcraHaBiIMBaTh BHYTPU- U MEKIIPEAMETHBIC CBSI3H.
®opmynuposars nepuoandeckuit 3akon .M. Menneneesa
U PacKphIBaTh €r0 CMBICIL.

XapakTepu30BaTh CTPYKTYPY MEPUOJUUECKON TaOIUIIBI.
Pa3znnuats nepuonpl, A- u b-rpymnnel.

OOBsACHATL (DU3MYECKHUI CMBICI TOPSIKOBOTO HOMEpa
XUMUYECKOTIO 3JIEMEHTA, HOMEPOB IPYIIbl U NEPUOAA, K
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aToMa.

[Iepuoanueckas cucrema
KaK €CTECTBEHHOHAy4Has
KITacCU(pUKAIUs
XUMHYECKHUX JIEMEHTOB.

KOTOpPBIM  3JIEMEHT NPHUHAJIEKUT B IEPUOAUYECKOM
cucreme [[.U. MenneneeBa; 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB B IPEIENax MaJlblX NEPUOAOB O A-
rpynm.

@opMyIUpOBATh ONPEAEICHUS IOHATUN «XUMUYECKUU
JIEMEHT», «IOPSAAKOBBIA HOMEP», «MAacCOBOE YHCIION,
«HU30TOIBIY, «OTHOCUTEINbHAS aTOMHas Maccay,
(QIEKTPOHHAsT  O000JIOUKa»,  «IIEKTPOHHBIM  CIOW»
(«9HEPreTU4eCKUl YpPOBEHBY).

Onpenenars 4ucio IPOTOHOB, HEMTPOHOB, AJIEKTPOHOB y

aTOMOB XUMHUYECKUX 3JIEMEHTOB, UCIIOJb3YS
MEPHOMYECKYIO TaOIHUILy.
CocTaBiATh CXE€Mbl CTPOEHMsI aroMoB nepBbix 20

JIEMEHTOB NIEPUOIUYECKON CUCTEMBI DJIEMEHTOB.
XapakTepru3oBaTb XUMUYECKHUE DJIEMEHTHI Ha OCHOBE MX
MIOJIOKEHHSI B TIEPUOJMUECKON CHCTEME U OCOOCHHOCTEH
CTPOEHHUs AaTOMOB.

Jlenatb yMO3aKIIOYEHUSI O XapaKTepe U3MEHEHHUs CBOWCTB
XUMUYECKUX DJIEMEHTOB C YBEIMYEHUEM 3aPsiI0B AaTOMHBIX
anep.

HccenenoBars CBOMCTBA U3y4aeMBbIX BEIIECTB.

HaGnronate ¢u3nyeckne M XUMHYECKHE TPEBpAIICHUS
M3y4aeMBbIX BEIIECTB.

OnuceiBaTh XMMUYECKHUE PEaKIMH, HAOII0laeMble B XOJe
JKCIIEPUMEHTA.

VY4acTBOBaTh B COBMECTHOM OOCYXKICHUU pe3yJIbTaToOB
OIBITOB.

CTtpoeHue BelecTBa. 7 yacoB
XuMu4yeckas CBfi3b.
XUMHUYECKas CBS3b. 7 4. @opMyIUpOBaTh ONPEACICHUS IIOHATUH «KOBAJICHTHAs
Bupl xuMn4eckoi cBsI3u. HENoJIsIpHasl CBA3bY», «KOBAJCHTHAs IOJSApHAs CBS3bY,
CreneHp OKUCIIEHUS «MOHHAas CBSI3bY, «CTENEHb OKHCIICHUS»,
3JIEMEHTOB. «QIEKTPOOTPULIATENBHOCTbY.
Onpenenars TUI XMUMHUYECKOW CBSI3U B COEAMHEHHUAX Ha
OCHOBAHMU XUMUYECKOH (POPMYIIBI.
Onpenenars  CTENEHb  OKUCIEHHUS  DJIIEMEHTOB B
COEIMHEHMSIX.
CocraBasath (GOpMyJbl BEIIECTB MO CTEHNEHU OKUCIICHUS
3JIEMEHTOB.
VYcTraHaBiuBaTh BHYTPH- U MEXIIPEAMETHBIE CBSI3U.
CocTaBlATh CpaBHUTENBHBIE W OOOOIIAIOMIME TAOIHUIIHI,
CXEMBI.
9 kaacc
HazBanue TeMsl Kon-Bo XapakTepHuCcTUKa OCHOBHBIX BUJIOB JESTEIBHOCTH
4acoB o0yJaronmxcs
Mmnorooopazue 15 gyacoB
XHMHYECKHX PeaKIuil.
Knaccugukarms 6 u. KnaccugummpoBarb XuMUYeCKHE PEaKLIUH.

XUMHYECKUX PEAKIIUM:
peaKuuu COCIUHEHUS,
pa3JIOKEHUS, 3aMELICHHUS,

IIpuBOIUTE ITPpUMEPBI PEAKLUN KaXK 00 THUIIA.
PacnosnaBats OKHUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peakuuu.
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oOMeHa.

OxucnurenpHo-
BOCCTQHOBHTEJbHBIC
peaKIuu.

DK30- U DHIOTEPMUYECKUE
peaKIuu.

ObpaTtumbie u
HEOOpaTHMBbIE PEaKITHH.

Onpenensatb OKUCIUTEID,
OKHCIICHUS, BOCCTAHOBJICHHSL.
HabmiomaTe ¥ ONMCHIBATH XUMHUYECKHE PEAKIUU C
MTOMOIIBIO0 €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUHU.

BOCCTAaHOBUTCIIb, IIPOLICCC

Uccnenoare  yciioBusi, BIUSIOIIME HAa  CKOPOCTh
XUMHUYECKON PEaKIUU.
OnuceiBaTh  YCIOBHUS,  BIHUSIONIME HAa  CKOPOCTh
XUMHUYECKON PEaKIUH.
[IpoBoauTh  TpymmoBbie  HAOMIOACHUS BO  BpeMs

MIPOBEACHUS IEMOHCTPALMOHHBIX OMBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXKICHHUU DPE3YJIbTAaTOB
OTIBITOB.

CocTaBisTh TEPMOXUMHUECKUE YPABHEHUS PEAKIUHA.
Bbruncnare  TemnoBoil  adekT peakuuu 1O ee
TEPMOXUMHUYECKOMY YPaBHEHHIO.

XUMUYECKUE peakluu B 9 u. O06001maTh 3HAHUS O PACTBOPAX.
BOJHBIX PaCTBOPAX. [IpoBomuTh HAOMIONEHHMS 3a TOBEJACHHUEM BEIIECTB B
DNEKTPONUTHYECKAS pacTBopax, 3a XUMHUYECKUMHU peaxkusamu,
JUCCOLMALU. IIPOTEKAOIMMU B PaCTBOpaX.
Peakiiun noHHoro oomMeHa @OopMyIUpPOBATH OINPEIAECICHUS MOHATUH <«DIIEKTPOJIUTY,
U yCIIOBUS UX IPOTEKAHUS. «HEINEKTPOIIUTY, «IIIEKTPOIUTUYECKAS TUCCOLIUALIUY.
KoHKpeTu3npoBaTh NOHITHE «HOH».
O0001IaTh TOHATHS «KATHOHY, KAHHOH.
HccenenoBars CBOMCTBA paCTBOPOB DJIEKTPOJIUTOB.
OnwuceiBath CBOMCTBa BEILECTB B xoJze
JEMOHCTPAIIMOHHOTO M J1a00PaTOPHOTO SKCIEPUMEHTA.
Cobmroath npaBuiia TEXHUKU 0€30IacHOCTH.
Xapakrepu3oBaTb  YCJIOBMSL ~ TE€UEHUs  peakluil B
pacTBopax 3JIEKTPOJIUTOB 0 KOHIA.
Onpenenars  BO3MOXXHOCTb ~ IIPOTEKAaHUs  peakuui
MOHHOTO OOMeHa.
[IpoBomuTh  rpynmoBble  HAOMIOAEHUS BO  BpeMs
NPOBEACHUS  JEMOHCTPALIMOHHBIX U  JIAOOPAaTOPHBIX
OTIBITOB.
OOcy>xaath B TpyImmax pe3yabTaThl ONbITOB.
OOBACHATH CYITHOCTh PEaKIii HOHHOTO OOMEHa.
Pacrnio3naBate peakiiuy HOHHOTO OOMEHa.
CocTaBiATh HOHHBIE YPABHEHUS PEAKIIUM.
CocTaBiiATh COKpalllEHHbIE HOHHBIE YPABHEHUS PEAKLIUH.
MHuoroo0pa3ue BemectB. | 43 yaca
Hemerannsl (o0mas Su OOBSCHATD  3aKOHOMEPHOCTH  W3MEHEHHsI  CBOWCTB

XapaKTepUCTUKA
HEMETAJJIOB 110 UX
MIOJIOKEHHIO B
IIEPUOJUYECKON CUCTEME
XUMHYECKUX JIEMEHTOB).
3aKOHOMEPHOCTH
M3MEHEHHs B IIEpUoiaxX U
rpynnax Gpu3nYecKux u
XUMUYECKUX CBOMCTB
MIPOCTHIX BEIIECTB,
BBICIIIUX OKCHUJIOB U
KHCJIOPOICOIEpKAIIUX

HEMETAJJIOB B MEpHoJiax U A-rpynmnax.
XapakTepru30BaTh TAJIOIEHbl HA OCHOBE MX MOJIOKEHHUS B

nepuoguueckoin  cucreme .M.  MeHnneneeBa wu
O0COOCHHOCTEH CTPOCHUS UX aTOMOB.

OOBSCHATD  3aKOHOMEPHOCTH  W3MEHEHHMsI  CBOWCTB
raJIOTEHOB 110 IEPUOAY U B A-rpyImax.

OnuceIBaTh CBOMCTBA BCHICCTB B X0O€

JEMOHCTPAIIMOHHOTO ¥ 1a00PaTOPHOTO SKCIIEPUMEHTA.
CoOmo1aTh TEXHUKY 0€30IaCHOCTH.

Pacrio3HaBaTh OMBITHBIM MYTEM COJIIHYIO KHCIIOTY U €e
COJu, OPOMHU/IBI, MUOTUIBI.

Vcnonp30BaTh NpHOOpPETEHHbIE 3HAHMS M YMEHHE B
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KHCJIOT, 00pa30BaHHBIX
HEMETaJJIaMU BTOPOTO U
TPETHEro MepUOIOB.
l"ajiorensl.

MPAKTUYECKOU NIESITENBHOCTA U TMOBCEIHEBHOM XKU3HU C
[enbl0  0€30MacHOro OOpalieHUsi C BEIIeCTBAMHU U
MarepuajiaMu U 3KOJIOTMYECKU TPaMOTHOTO MOBEACHUS B
OKpY>Karolllel cpee.

BobiuucasTe MacCoByO 10JII0 paCTBOPEHHOTO BEIIECTBA B
pacTBope.

Kucnopon u cepa.

Xapakrtepu3oBarbh 31eMeHThl [VA-rpynnel (IOArpyIIibl
KHCJIOPO/1a) HA OCHOBE UX IMOJIOXKEHUS B EPUOINYECKON
cucreme /.M. MenzaeneeBa 1 0COOEHHOCTEH CTPOSHUS MX
aToMoB.  OOBSACHATHP  3aKOHOMEPHOCTH  W3MEHEHUS
cBOMCTB 3nemeHToB [VA-rpynmel nmo nepuony u B A-
rpynmnax.

XapakTepu3oBaTh AJUIOTPOIMIO KUCIOPOAA U CEphbl Kak
OJIHY U3 IPUYMH MHOr000pa3us BEIIECTB.

OnwuceiBath CBOMCTBa BEIIECTB B xoJe
JEMOHCTPAIIMOHHOTO ¥ J1a00PaTOPHOTO 3KCIIEPUMEHTA.
CoOmo1aTh TEXHUKY 0€30MaCHOCTH.

Oxa3bIBaTh NEPBYIO MOMOIIb IIPU OTPABJICHMSX, 0KOrax
U TpaBMax, CBSI3aHHBIX C PEaKTHBAMU M JaO0OPATOPHBIM
00opyIOBaHUEM.

Onpenenarp IIPUHAJIEKHOCTD BEIIIECTB K
OIIpEAETIEHHOMY KJIacCy COECUHEHUM.

ComnocraBisaTh CBOMCTBA pa30aBiIeHHOM u
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTBI.

3anuchlBaTh ypaBHEHMsI pEaKkUUd B HOHHOM BHJIE C
yKa3aHHUEM I1E€pPEX0/1a JIEKTPOHOB.

PacriozHaBaTh ONBITHBIM IYTEM pacTBOpPbl KHUCIOT,
CyAb(QUIIBL, CYTbOUTHI, CyTb(aTHI.

Hcnonb3oBaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHE B
IIPAKTUYECKON JEATEIbHOCTH M IOBCEIHEBHOM KU3HHU C
[eNbl0  0€30MacHOro OOpalieHUsT C BEIIeCTBAMHU H
MaTepuaJaMu M 3KOJIOTMYECKH IPAMOTHOIO MOBEIECHUS B
OKpY>Karollen cpere.

BbIuucnare mo XMMHUYECKMM YpPaBHEHHUSIM Maccy, 00beM
U KOJIMYECTBO BELIECTBA OJHOTO M3 MPOLYKTOB pEaKlUu
10 Macce UCXOJHOTO BEIIECTBa, 00bEMY MU KOJIMYECTBY
BEIIECTBA,  COACPXKAILEro  ONPEACICHHYIO  JOJIO0
IIpUMECEH.

I'0TOBUTH KOMIIBIOTEPHBIE NTPE3EHTALMH 10 TEME.

A3ort u docdop.

XapakTepu3oBaTrh 3J1€MEHTbl VA-rpynnsl (IOATPYIIIBI
a30Ta) Ha OCHOBE HUX TOJOXEHHUS B IEPUOTUUECKON
CHCTEME U OCOOCHHOCTEH CTPOEHHSI UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB VA-
TPYIIIBL.

XapakTtepu3oBath amtorpornuio ¢ocopa Kak OIHY U3
MPUYMH MHOTO0Opa3usl BELECTB.

OnwuceIBaTh CBOMCTBa BEIIIECTB B xoze
JIEMOHCTPAIIMOHHOTO M J1a00PaTOPHOTO 3KCIIEPUMEHTA.
CoOmo1aTh TEXHUKY 0€30MaCHOCTH.

Oxa3pIBaTh MEPBYIO MOMOIIb MPH OTPABICHHSX, OXKOTrax
U TpaBMax, CBSI3aHHBIX C PEaKTHBaMU M Ja0OpPATOPHBIM
000pyIOBaHUEM.

YcranaBiuBath PUHAIICKHOCTD BEIIECTB K
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ONPEIIEIICHHOMY KJIACCY COCIMHEHUM.

ComnocraBisaTh CBOMCTBA pa30aBiIeHHOM u
KOHLICHTPUPOBAHHOM a30THOU KUCIIOTHI.

CocTaBiATh ypaBHEHHUS CTYNEHYaTOM IUCCOLMALMU Ha
npumepe HochopHOIl KUCTOTHL

3anuchlBaTh ypaBHEHMsI pEaKUUd B HOHHOM BHJE C
YKa3aHHUEM I1E€pPEX0/1a JIEKTPOHOB.

PacriozHaBaTh ONBITHBIM IIyTEM AaMMHUaK, pacTBOPbI
KUCJIOT, HUTpaT- U (ochaT-noHbI, HOH aMMOHHUSI.
Hcnonb3oBaTh NPHOOpPETEHHbIE 3HAHUS W yMEHUS B
IIPAKTUYECKON JEATEIBbHOCTH M IOBCEIHEBHOM KU3HHU C
[eNbl0  0€30MacHOro OOpalieHUsi C BEMeCTBAMHU W
MaTepHuagaMy M 3KOJIOTMYECKH IPAMOTHOIO MOBEIECHUS B
OKpY>Karollen cpee.

BbIuncisaTe MaccoByIO 10JIF0 PaCTBOPEHHOTO BELIECTBA B
pacTtBope.

[Tonp30BaTbesa nHGOPMAIMEN U3 IPYTUX UCTOUHUKOB JUIS
MOATOTOBKH KPATKUX COOOIIECHUH.

I'0TOBUTH KOMIIBIOTEPHBIE NTPE3EHTALMH 10 TEME.

VYriepon U KpeMHUM.

Xapakrtepu3oBarbh 31eMeHThl [VA-rpynnel (IOArpyIIisl
yIJepoAa) Ha OCHOBE UX IOJIOKEHMSI B MEPUOINYECKON
CHCTEME U OCOOCHHOCTEH CTPOEHHSI UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHs cBOUCTB [VA-
IPyIIIBL

XapakTepu3oBaTh aJJIOTPOIUIO YIJepoJa Kak OAHY W3
MPUYMH MHOT00Opa3usl BELECTB.

OnuceiBathb CBOMCTBa BEIIECTB B XoJe
JIE€MOHCTPAIIMOHHOTO M J1a00PaTOPHOTO SKCIIEPUMEHTA.
CoOmo1aTh TEXHUKY 0€30IaCHOCTH.

ConocTaBisTh CBOWCTBA OKCHAOB YIJIEPOJa M KPEMHHUS,
OOBSICHATh PUYHHY UX Pa3IHYHSL.

YcranaBnuBarthb IIPUHAIEKHOCTD BELIECTB K
OIIpEAETICHHOMY KJIacCy COCIUHEHUM.

JIoKa3bIBaTh KUCJIOTHBIM XapaKTep BBICHIUX OKCUIOB
yIIepoaa U KpEMHUS.

3anuchlBaTh ypaBHEHMsI pEaKUUi B HMOHHOM BHJIE C
YKa3aHHUEM I1€pPEX0/1a JIEKTPOHOB.

OcymiecTBisATh  B3aMMOINPEBPALICHUsT KapOOHAaTOB U
THJIPOKapOOHATOB.

Pacnio3dHaBaTh  ONBITHBIM IYTEM  YIVICKMCIBIA  ras,
KapOOHAT-HOHBI.

Hcnonb3oBaTh NPUOOpPETEHHbIE 3HAHUS W yMEHUS B
MIPAKTUYECKON JEATEIBbHOCTH M IOBCEIHEBHOM KU3HHU C
[enbl0  0€30MacHOro OOpalieHUsT C BEMIeCTBAMHU H
MaTepuagaMi M 3KOJIOTMYECKH IPAMOTHOIO MOBEICHUS B
OKpY>Karolllel cpere.

BbIuucnare mo XMMUYECKMM YpPaBHEHHUSIM Maccy, 00beM
WIM KOJUYECTBO OJHOIO M3 MPOAYKTOB PpEaKLUU IO
Macce MCXOJHOTO BEIIECTBA, O0bEMY MM KOJIUYECTBY
BEIIECTBA,  COACPXKAILErO0  ONPEAEICHHYIO  JOJIO0
IIpUMECEH.

Mertainst (oOrmmas
XapaKTEPUCTHKA).

13 4.

XapakTepu30BaTh METAJIJIbl HA OCHOBE MX IOJIOXKEHUS B
HEPUOANYECKON CHCTEME U OCOOCHHOCTEH CTPOEHUsI MX
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Ilenounkie MeTaIJIbL.
Ilenouyno-3eMeabHEIC
MECTAJLJIEL.
AJTIOMUHUH.

Keneso.

aTOMOB.

OOBSCHATD  3aKOHOMEPHOCTH  W3MEHEHHMsI  CBOWCTB
METAJJIOB 110 NIEPUOAY U B A-rpyImiax.

Hccnenosars CBOKWCTBA U3y4YaeMbIX BELIECTB.

OOBACHATH 3aBUCUMOCTH (PU3NYECKUX CBOMCTB METAJIJIOB
OT BHJIa XMMHUYECKOH CBSI3U MEX]y UX aTOMaMHU.
HaGnronate W ONUCHIBATE XWMHUYECKUE PEAKLIUU C
IIOMOIIBIO €CTECTBEHHOI'O S3bIKA U SI3bIKA XUMUHU.
HaGnronate  JeMOHCTpHpYyEMble U CaMOCTOSTENBHO
IIPOBOJIIMBIE OTIBITHI.

OnuceiBaTh CBOMCTBAa M3y4aeMbIX BEIIECTB Ha OCHOBE
HaOJI0IEHUH 32 UX MPEBPALLICHUSMHU.

JlokaszpiBaTh ~ aM(OTEpHBIA  XapakTep OKCHUAOB H
ruapokcuioB amoMuHus U xxeneza(lll).

CpaBHUBaTh OTHOLIEHHWE M3y4Ya€MbIX METAUIOB U
OKCHUJIOB METAJNIOB K BOJIE.

CpaBHUBATh OTHOLIEHHWE THAPOKCUIOB HATPHs, KaJIbLUs
U QJIIOMUHUS K paCTBOPAaM KHUCIIOT U ILEJI0YEH.
PacriozHaBaTh ONBITHBIM ITyTEM TI'HAPOCHUI-HUOHBI, HOHBI
Fe’" n Fe*'.

CoOmonate mpaBuia Oe3omacHOro  ooOpameHus ¢
XUMHUYECKOH TIOCYI0H U TaOOpaTOPHBIM 000PYIOBAHUEM.
Ocy1ecTBIsATH peaxkuuuy, MIOATBEPIK IAOLINE
IFEHETUUYECKYI0  CBA3b  MEXKJIy  HEOpraHMYECKUMU
COCIMHECHUSIMU.

3anuchlBaTh ypaBHEHMsI pEaKUUd B HOHHOM BHJIE C
yYKa3aHHUEM I1€pPEeX0/1a JIEKTPOHOB.

O06001maTh 3HaHUS U A€NaTh BEIBOJBI O 3aKOHOMEPHOCTSIX
M3MEHEHUN CBOICTB METAJUIOB B IEpUOAAX U A-rpynmnax
MIEPUOINYECKON CUCTEMBI.

[IporHo3upoBare CBOMCTBA HEU3YUYEHHBIX 3JIEMEHTOB U
UX COCAVHCHUN HAa OCHOBE 3HAHUM O IEPUOJUYECKOM
3aKOHE.

Hcnonb3oBaTh NPUOOpPETEHHbIE 3HAHUS M yMEHUS B
MPAKTUYECKOU NIESITENBHOCTA U MOBCEIHEBHOM XU3HU C
[enbl0  0€30MacHOro OOpalieHusT C BEMIeCTBAMHU U
MaTepHuagaMy M 3KOJIOTMYECKH IPAMOTHOIO MOBEIECHUS B
OKpY>Karolllel cpene.

BbIuucnare mo XMMHUYECKMM YpPaBHEHHUSIM Maccy, 00beM
WIM KOJMYECTBO OIHOIO M3 MPOAYKTOB PpEaKLUU IIO0
Macce MCXOJHOTO BEIIECTBA, O0bEMY MM KOJIUYECTBY
BEIIECTBA,  COJEPKALIErO  ONPEACICHHYIO  JIOJIIO
IIpUMeECEH.

[Tonbp3oBaTbesa nHMOPMAIMEN U3 IPYTUX UCTOUHUKOB JUIS
MOATOTOBKH KPATKUX COOOIIECHUH.

['0TOBUTH KOMIIBIOTEPHBIE IPE3ECHTALMH 10 TEME.

Kparkuii 00630p 9 yacos

BaKHEHIIMX

OpPraHn4yecKNX BellecTB.

Kparkuii 0030p 9u. Hcnonb30BaTh BHYTpU- U MEKIIPEIMETHBIE CBA3H.

BaXKHEHUIINX
OPraHUYeCKHUX BELIECTB.

CocTaBisTh MOJEKYJSPHbIE U CTPYKTYpHBIE (hOpMyIIbI
yTJIEBOJIOPOIOB.
Onpenensarp IIPUHAUIC)KHOCTD BEIECTBA K
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OIPEJIEIICHHOMY KJIACCY OPraHUYECKUX COCIUHECHUMN.
3anuchlBaTh  ypaBHEHUS  pEaKkUUHd  3aMEIICHHUS
IIPUCOCIUHEHUS C y4aCTUEM OPraHUYECKUX BEILECTB.
HaGnronate 1eMOHCTpUPYEMBIE OIIBITHI.
HaOJI0IEHUH 32 UX MPEBPALLICHUSMHU.

OIIBITOB.

OpraHu4cCKUC BCUICCTBA.

MOATOTOBKH KPATKUX COOOIIECHUH.
["'OTOBUTH KOMITBIOTEPHBIE MPE3ECHTAINH 10 TEME.

OnuceiBaTh CBOMCTBAa M3y4aeMbIX BEIIECTB Ha OCHOBE
Y4acTBOBaTh B COBMECTHOM OOCYXKICHHUU DPE3YJIbTAaTOB
[IpoBOAUTH KAa4YECTBEHHBIE pPEAKLUUU HA HEKOTOpbIE

[Tonbp30oBaTbesa UHGOPMAIMEN U3 IPYTUX UCTOYHUKOB JUIS

Ilepeyenn npakTu4eckux pador
8 kaacce

[Ipaktuyeckas pabota 1. «I[Ipuémsl Oe3zomacHO pabOTH ¢ 000PYAOBAaHUEM U BEILIECTBAMH.
Crpoenue miaMmeHm.
[IpakTuyeckas pabota 2. «OuncTKa 3arpsA3HEHHON TOBAPEHHON COIIHY.
[Tpaktuyeckas padora 3. «[lomyueHne u CBOWCTBA KUCIOPOAA».
[Tpaktuyeckas padora 4. «[lomyueHrne Bogopoia U UCCIIEAOBAHUE €0 CBOUCTBY.
[Tpaktuyeckas padora 5. «[IpuroroBieHre pacTBOPOB COJIEH C OMPEAEICHHON MAacCOBOM J0Jei
PacTBOPEHHOT'O BEILECTBAY.
[TpakTtuyeckas padora 6. «Perenne sKkcriepuMEeHTAIBHBIX 337134 110 TeMe «BaxkHeiimme kiaccel
HEOPraHUYECKUX COCAUHECHUN.

9 kanacc
[Tpaktuyeckas padora 1. «V3ydyeHue BIUSHUIN yCIOBUN POBEICHUS XUMHUECKON PEaKLIMU HA €€
CKOPOCTBY.
[Ipaktuyeckas pabora 2. «Perenne sKkcriepuMeHTaNbHBIX 33/1a4 110 TeMe «CBoicTBa KUCIIOT,
OCHOBAHUU U COJIEH KAK JJIEKTPOIIUTOBY.
[Tpaktuyeckas padora 3. «[lomyueHne CoNTHON KUCIOTHI  U3YYEHHUE €€ CBOUCTBY.
[TpakTtuyeckas padora 4. «Pemienne sKkciepuMeHTaNIbHBIX 331a4 110 TeMe «Kucnopona u cepay.
[Tpaktuyeckas pabora 5. «[lonmyueHne aMMuaKka v H3y4eHHE €ro CBOMCTBY.
[Tpaktuyeckas padora 6. «Ilomyuenne oxcuna yrinepona (IV) u uzyuenue ero cBOiCTB.
Pacrnio3naBanue kapOOHATOBY.
[IpakTuyeckas pabora 7. «Perienne sKkcriepuMEeHTABHBIX 33/1a4 110 TeMe «MeTaibsl U uxX
COCIIMHEHHUS.

IlepeyeHb KOHTPOJIBLHBIX PadoT:
8 knacc
«IlepBoHaYanbHbIE XUMUYECKUE TTOHATUSY.
«Kucnopon». «Bogopon». «PactBopsl. Boga».
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COCTUHEHUI.
«Ilepnonuueckuii 3akoH [I.1. MenneneeBa. Ctpoenue aroma. CTpOEHHUE BELLIECTBA.

b=

9 knacc
«Kiaccupukanus XUMUIECKUX PEaKIUily. « DIEKTPOTUTUIECKAS TUCCOIIUALINSY.
«HemeTramiby.
«MeTanabey.
«HToroBast KOHTpOJBbHAS pabOTa 332 KypC XMMHUHA OCHOBHOM IIKOJIBD».

b=
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y‘leﬁHO-MeTOI[I/I‘leCKOC N MaTEPHAJIBbHO-TEXHUYIECCKOE odecneyeHue

Xumus. Paboune nporpammel. [Ipenmernas nunus yue6uukos I'. E. Pynsutuca, @©. I
®enpamana. 8—9 xinaccel / H. H. T'apa. — M.: IIpocsemenue, 2019.

8 kiace

1) Pyanswutucl. E Xuvmus: 8 xi.: yued. mis obmeodpazoBar. yupexaenuit / I'. E.
Pynsutuc, ®©. I'. ®enpaman. — M.: [Ipocsemenue, 2019.

2) XuMmmus: 8 KJI.: 3JIEKTPOHHOE NPUIIOKEHUE K YICOHHKY.

3) ' a p a H H. Xumui Pabouue mporpammsl. Ilpeamernas nunust yuebnukoB I. E.
Pymutuca, ®©. I'. ®enpamana. 8—9 xiaccel / H. H. I'apa. — M.: IIpocsemenue, 2019.

4) TTadbpycena H W Xumusa: pabouas Tterpams: 8 i / W. I'abpyceBa. — M.:
IIpocsenenue.

5) T apaH. H. Xumus: 3agaunuk ¢ «noMmormraukomy»: 8—9 k. / H. I'apa, H. U. I'abpyceBa. —
M.: IIpocsenienue.

6) Pangmenkuit A. M. Xumus: IUTAKTUICCKUI Matepuan: 8—9 k. / A. M.
Paneuxnii. — M.: IIpocBenienue.

7) T apaH. H. Xumus. Ypoku: 8 k. / H. H. 'apa. — M.: IIpocemienue.

9 KJ1ace

1) Pyasutucl. E Xumusa: 9 wi.: yued. mis obmeobpazosat. yupexnennii / I'. E.
Pynsutuc, ®©. I'. ®enpaman. — M.: [IpocBemienne, 2019 r

2) Xumus: 9 Ki1.: 3NIEKTPOHHOE NPUIIOKEHUE K YUCOHHKY.

3) ' a p a H H. Xumus. Paboune mporpammsl. [lpeamernas nunust yueObnukoB I'. E.
Pymutuca, ®@. I'. ®enpamana. 8—9 xnac-cet / H. H. T'apa. — M.: [IpocBemenue, 2019.

4) Tadbpycena H WU Xumusa: pabouas terpams: 9 i / W. I'abpyceBa. — M.:
IIpocsenienue.

5) T apaH. H. Xumus: 3agaunuk ¢ «noMmormaukom»: 8—9 k. / H. I'apa, H. U. I'abpyceBa. —
M.: IIpocsenienue.

6) Pangenxkuit A M. Xumus: quaakruueckuid matepuan: 8—9 k. / A. M. Panenkwmii. —
M.: IIpocsenienue.

7) 'apa H. H. Xumusa. Ypoku: 9 xn. / H. H. I'apa. — M.: IIpocsemienue.

DleKMPOHHbLE PECyPChbl
1. TTogGop mpe3eHTaIuii o TeMam.
2. DIeKTpOHHOE MPUIIOKEHUE K YIeOHHKY 8 Kitacc.
3. DnexTpoHHOE NMPHIIOKEHHE K yueOHUKY 9 Kiacc.

Texnuueckue cpedcmea 0Oyyenus
1) Harnsgaeie mocoOust sl Kypca XUMUU;
2) Mopenu KpUCTAIUTMYECKUX PELIETOK.
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