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INOACHUTEJIBHASA 3ATINCKA

Jannass pabodast mporpamMma peanm3yercss B Yy4eOHMKax i o0meoOpa3oBaTebHBIX
yupexaenuit aBtopos I'. E. Pynzutuca u @. I'. @enpamana «Xumus. 8 kinace» U «Xumus. 9 kimace.

Pabouas mporpamMma packpeIBaeT colep)KaHHe OO0y4deHuss XxXumMuH B 8—9 Kiaccax
obmieoOpazoBarenbHBIX yupexkaeHuii. Ona paccuntana Ha 140 4 B rox (2 4 B Henemo). Pabouas
IIporpaMMa o XMMHUH COCTaBJIEHA HA OCHOBE:

« OyHAaMEHTATBHOTO Spa CONIEepKaHus 00IIero 00pa3oBaHuUs;

« TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHONW MPOrpaMMbl OCHOBHOI'O
oOmiero oOpa3oBaHus, MpelcTaBieHHbIX B DenepasbHOM TrocyAapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe 0011ero 00pa3oBaHusi BTOPOrO MOKOJIECHUS;

* IPUMEPHOI MPOrPaMMbl OCHOBHOT'O 00LIET0 00pa30BaHUS [10 XUMUU;

* MIPOrPaMMBbI Pa3BUTHSI YHUBEPCAJIbHBIX Y4EOHBIX NEHCTBHIA;

* NIPOrpaMMBbl 1YXOBHO-HPABCTBEHHOI'O Pa3BUTHS U BOCIIMTAHUS JIJMYHOCTH.

OnHOl W3 BaXHEWIIMX 33Ja4 OCHOBHOTO OOIIero oOpa30BaHUS SIBIISETCS IOATOTOBKA
o0yJaromuxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpPY >KM3HEHHOTO U MPO(ECCHOHAIBLHOTO
nyty. OOyuaroniuecs JODKHBI HAYUYUTHCS CAMOCTOSITENIFHO CTABUTH IIETH M ONPENENIATh MyTH UX
JOCTUKEHHSI, UCIIOJIb30BAaTh MPUOOPETEHHBIM B IIKOJE ONBIT B PEallbHOM JKM3HM, 3a paMKaMu
y4eOHOr0 mpoIiecca.

XuMusl Kak ydeOHBIH NHpeaMeT BHOCUT CYIIECTBEHHBIM BKJIaJ B BOCIUTAHHE U DPa3BUTHE
oOy4aroluxcsi; OHa MPU3BaHA BOOPYKUTh UX OCHOBAMHU XMMHUYECKHUX 3HAHUN, HEOOXOIUMBIX ISt
MTOBCETHEBHOM KHU3HU, 3AJI0KUTh (DYHAAMEHT I JalTbHEHUIIEro COBEpPIICHCTBOBAHUS 3TUX 3HAHUIA,
a TakXKe CIOCOOCTBOBAaTH O€30MAaCHOMY TOBEJIEHUIO B OKpYXKAloOIIeH cpeae U OepekHOMY
OTHOIIIEHUIO K HEW.

N3yueHnne XuMuu B OCHOBHOM IIKOJIE€ HAIIPABJICHO:

* Ha OCBOEHHE BAKHEWIIUX 3HAHMI 00 OCHOBHBIX MOHATUSX U 3aKOHAX XUMHUHU, XUMHYECKOU
CHUMBOJIUKE;

* Ha OBJIA/IcHHEe YMEHHMAMM HaOJIOJaTb XUMHUYECKUE SIBJICHMS, MPOBOAUTh XUMHYECKHUM
SKCIIEPUMEHT, IMPOU3BOJIUTH PACUETHI HA OCHOBE XMMHMUYECKHUX ()OpPMYJ BELIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIUI;

* Ha pa3BUTHeE O3HABATEIIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B mpoliecce
MPOBEJCHUSI XUMHYECKOTO JKCIEPUMEHTa, CaMOCTOSATEIbHOIO MPUOOpPETeHHUs 3HAHUM B
COOTBETCTBUH C BOSHUKAIOIINUMHU KU3HEHHBIMH MMOTPEOHOCTIMU;

* Ha BOCHUTAHHUE OTHOIICHUS K XMMHUHU KaK K OJHOMY M3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M JIEMEHTY 00Ie4YeIOBEYECKON KYIbTYPBHI;

+ Ha MPUMEHeHHe MOJYYeHHbIX 3HAHUI U YMeHHU /17151 0€3011acHOr0 NCIOIb30BAHNUS BEIIECTB
U MaTepuayioB B OBITY, CEJIbCKOM XO3SIIICTBE W Ha NMPOU3BOJCTBE, PEUICHUs MPAKTUYECKUX 3a/1ay B
MOBCEIHEBHON JKU3HU, TNPEAYNPEKICHUS SBICHUM, HAHOCSIIMX Bpea 3J0POBBIO UEJIOBEKa U
OKpY>Karollen cpene.

Pabouas nporpamma 1no XMMHH BKJIFOUAET BOCEMb Pa3zeiioB.

1. HosicHuTeIbHAA 3anucKa. B MoscHUTENBbHON 3anKcKe yTOUHSIOTCA OOLIe eiau o0pa3oBaHus
¢ y4€ToM crielMPUKN XUMUHU KaK y4eOHOro npeaMera.

2. O0mas XxapakTepucTHKAa Y4YeOHOro mpeaMeTa, BKIIOYAKOLAs [IEHHOCTHBIE OPHEHTHUPHI

XUMHUYECKOT0 00pa30BaHMsL.

MecTto Kypca XHMHH B Y4eOHOM ILIaHe.

PesynbTaThl 0CBOCHHMA Kypca XMMHMH — JIMYHOCTHBIE, METa- IPEAMETHBIE U ITPEIMETHBIE.

5. Copep:kaHue Kypca XMMHHM IPEICTaBISET COO0M MEPBYIO CTYNEHb KOHKPETH3AIMH MOJI0KEHUN

DyHIaMEHTaJIBHOTO si/Ipa coJiepaHus o011ero o0pa3oBaHusl.

6. Ilnanupyemsble pe3yJbTaThl 00yUYeHHSs.

7. IlpumepHoe TeMaTHuyeckOe IJAHMPOBAHME — 3TO CIEAYIOUIas CTYNEHb KOHKPETU3ALUU
cofiepkaHusi oOpa3oBaHus Mo XUMuUU. OHO Takke NaéT mpeicTaBieHne o0 OCHOBHBIX BUIaX
y4eOHOM e TEIbHOCTH B MPOIIECCE OCBOEHUS Kypca XMMHH B OCHOBHOM IIIKOJIE.

»w

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

B copepkaHnM NaHHOTO Kypca IPENCTaBICHBI OCHOBOIIOJIATAIOIMIME TEOPETHYECKUE CBEACHUS
M0 XMMHH, BKIHOYAKOIINEC U3YUYCHUC COCTaBa W CTPOCHHA BCIICCTB, 3aBUCHMOCTHU HX CBOWCTB OT
CTPOEHHSI, UCCIIEOBAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPAILCHUI U MyTeH yNPABICHUSI UMH
B ICJIAX IMMOJTYYCHHA BEUICCTB, MaTCPpUaIOB, SOHEPIUH.

Conepxanue y4eOHOro IpenMeTa BKIIIOYAeT CBEIACHHUS O HEOPraHWYECKHUX BEIIECTBaX, HUX
CTPOEHHUH U CBOMCTBAX, a TAK)KE€ XMMHYECKUX IPOLECCaxX, MPOTEKAIOIINUX B OKPYXKAIOLIEM MUPE.
Haubonee cnoxHble 3meMeHTl OyHIAMEHTAIBHOTO A1pa coJepxaHus oOmiero odpa3oBaHus MO
XUMHH, TAKUE, KAK OCHOBBI OPTaHUYECKOW M MPOMBIIUIEHHOW XMMHUH, [IEPEHECEHBI B NIPOTrPAMMY
cpenHeil (1moyHoi) 0611e00pa3oBaTeNLHOM MIKOJHI.

TeopeTnyeckyro OCHOBY U3y4€HUsT HEOPraHMYECKOM XMMHUU COCTABIISET aTOMHO-MOJIEKYJISIPHOE



ydeHue, nepuogndeckuil 3akoH . M. Menneneesa ¢ KpaTKUMH CBEICHUSMU O CTPOECHUU aTOMOB,
BHUJIaX XMMUYECKOU CBS3H, 3aKOHOMEPHOCTAX IIPOTEKAHUSA XUMUYECKUX PEAKIIUN.

B n3yueHnn Kypca 3Ha4UTENbHAs POJIb OTBOAUTCS XUMHUYECKOMY 3KCIIEPUMEHTY: IPOBEICHUIO
MPAKTUYECKHUX U JIAOOPATOPHBIX pabOT U OMHMCAHUIO UX PE3YNIbTATOB; COOIIOACHUIO HOPM H MIPABHII
MOBEJCHHS B XMMUYECKHX JIAOOPATOPHUSIX.

B kayecTBe LEHHOCTHBIX OPMEHTHPOB XHMHYECKOTO OOpa30BaHUs BBICTYMAIOT OOBEKTHI,
U3ydaeMble B Kypce XMMHUH, K KOTOPbIM Y o0Oyyaromuxcs pOpMUPYETCsl LIEHHOCTHOE OTHOILIEHHE.
ITpu 5TOM BEeaylIyIO POJb UIPAIOT MO3HABATENbHbIC IEHHOCTH, TaK KaK JAHHBIA yueOHbIN MpeaMeT
BXOJIUT B IPYMILy NPEAMETOB II03HABATEIBHOIO IIMKJA, TJaBHAs LE€JIb KOTOPBIX 3aKIKOYacTcs B
U3Y4YCHHUH ITPUPOJBI.

OCHOBY nosHasamenvHbiX YeHHocmel COCTABJISIIOT HAayYHbBIC 3HAHWS, HAydHbIE METOJBI
no3HaHus. Ilo3HaBaTenbHBIE IIEHHOCTHBIE OpUEHTALMM, (OpPMUpPYEMbIE B IpoLecce H3ydeHHUs
XUMUU, IPOSABIIIIOTCA B IPU3HAHUU:

* IICHHOCTH Hay4HOI'O 3HAHUs, €ro NPaKTUIECKONW 3HAYUMOCTH, JOCTOBEPHOCTH;

* LIEHHOCTU XMMHMYECKUX METOJOB UCCIICIOBAHUS JKUBOU U HEXKUBOU IIPUPOJBL.

PasBuTHe 1no3HaBAaTENbHBIX LIEHHOCTHBIX OPHUEHTALMH COJAEpXKAaHUSA Kypca XMMHUH I103BOJISET
c(OopMHPOBATE:

* YBa)XXUTEJIBHOE OTHOILLIEHUE K CO3UAATEIBHOM, TBOPYECKOU JEATEIbHOCTH;

* NIOHMMaHHE HEOOXOIMMOCTH 3/10pOBOr0 00pa3a KHU3HH;

* IOTPEOHOCTHh B OE3YCIIOBHOM BBINOJIHEHUH MPaBUl 0€30M1acCHOI0 HMCIOJIb30BAHUS BEIIECTB B
IIOBCEIHEBHOM JKH3HY;

* CO3HaTeJNIbHBIN BbIOOp Oynyiiel nmpodeccuoHalIbHON AeITENbHOCTH.

Kypc xumun oGnagaer BO3MOXKHOCTAMU JUIsl (POPMUPOBAHUSA KOMMYHUKAMUBHBIX YEHHOCMEL,
OCHOBY KOTOpBIX COCTaBJISIOT Ipolecc oOOIIeHusi, rpamMoTHas peub. KoMMyHUKaTHBHBIE
LIEHHOCTHBIE OPUEHTALIUU KypCa CIIOCOOCTBYIOT:

* IIPAaBUJILHOMY HCIIOJIb30BAHUIO0 XUMUYECKON TEPMHUHOJIOTUN U CUMBOJIUKH;

* Pa3BUTHUIO MOTPEOHOCTU BECTU JMAJOr, BBICIYIIMBAaTh MHEHHUE ONIOHEHTAa, y4yacTBOBAaTh B
JUCKYCCHUU;

* Pa3BUTHIO YMEHHUs OTKPBITO BBIPAXKaTh U ApIyMEHTUPOBAHHO OTCTAaUBATh CBOIO TOYKY 3PEHUS.

MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

Oco0eHHOCTh Kypca XMMHU COCTOUT B TOM, YTO JJIsI €r0 OCBOCHUS IIKOJIBHUKH JOJDKHBI
o0yiazjaTh HE TOJIBKO ONpEeAETIEHHBIM 3allacoM MPEABAPUTEIbHBIX €CTECTBEHHO-HAYYHbBIX 3HAHUM,
HO U JOCTaTOYHO XOPOUIO Pa3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM. DTO SBIISETCS ITaBHON MPUYMHOM
TOr0, YTO B Y4€OHOM IJIaHE 3TOT MPEAMET MOSABISETCS MOCIEIHUM B PSAY €CTECTBEHHO-HAYUHBIX
JUCLUILINH.

B y4eOHOM miaHe Ha M3y4eHHE XUMHM B OCHOBHOM IIKOJIE OTBOJMTCA 2 y4eOHBIX yaca B
HEJIeNI0 B TeUeHue JIBYX JieT — B 8 1 9 kiaccax; Bcero 140 yueOHbIX 3aHATHH.

Pacnipenienienre BpeMeHM IO TeMaM IPOrpaMMbl JJaHO OPUEHTHUPOBOYHO. YUHUTENb MOXKET
U3MEHSATh €ro B Ipejaenax roaoBoil cymMmbl dacoB. Ecim B 9 kiacce He HM3y4yaroTCs OCHOBBI
opraHuyeckoil xumuu (paszgen 3), To OTBEAEHHBIE HA HErO Yachl YUUTEIb PACHpPEeIsIeT 0 BCEMY
Kypcy 9 kiacca.

PE3YJIbTATBI OCBOEHUA KYPCA XUMHUHU

N3ydyeHne XxMMHM B OCHOBHOM IIKOJIE JTA€T BO3MOXHOCTh JOCTUYb CIEAYIOUINX PE3yJIbTaTOB B
HaIpaBJIEHUU JUYHOCTHOIO Pa3BUTHS:

1) BoCIMTaHUE POCCUICKON TPa’KAAHCKOM MIECHTUYHOCTU: MATPUOTU3MA, JIFOOBU U YBAXKEHHS K
OteuecTBy, 4yBCTBa FOPAOCTH 3a CBOKO PonnHYy, 3a pOCCUICKYIO XMMUUYECKYIO HAYKY;

2) bopMUpOBaHME LEIOCTHOTO MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOLIECTBEHHON MPAKTUKH, a TAKXKE COLMAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY U
JTYXOBHOMY MHOT000pa3ni0 COBPEMEHHOTO MUPA;

3) opMupoBaHUE OTBETCTBEHHOI'O OTHOLIEHHWS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUI0 HAa OCHOBE MOTHUBAIMM K OOYYEHHUIO U TO3HAHUIO, BBIOOPY
npoduiIbHOr0 00pa3oBaHUs Ha OCHOBE MH(OpPMAIMKM O CYIIECTBYIOIIMX MpodeccusX U JTUYHBIX
po¢eCCUOHATIBHBIX MPEeANOYTEeHUH, OCO3HAHHOMY MOCTPOEHHUIO WHAUBUAYaIbHON
00pa30BaTeNbHON TPACKTOPUH C YUETOM YCTOMUYUBBIX [TO3HABATEIBHBIX HHTEPECOB;

4) popMupOBaHHE€ KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B 0Opa30BaTelIbHOM, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, TBOPUECKON U IPYTUX BHUIAX AESITEIbHOCTH;

5) (hopMupoBaHHE MOHUMAHUS [IEHHOCTH 3/I0pPOBOTO U Oe3o0macHoro odpasza *KM3HH; YCBOCHUE
NpaBUJI WHIMBUAYAJIBHOTO M KOJUIGKTMBHOTO O€30IaCHOTO TOBEJCHHA B 4Ype3BbIYAMHBIX
CUTYalUAX, YTPOXKAIOUIUX KU3HU U 30POBbIO JIIOJIEN;

6) ¢popmMHpoBaHUE IMO3HABATEIbHOM W MH(POPMALMOHHOM KyIbTYphl, B TOM YHCIE pPa3BUTHE
HaBBIKOB  CAMOCTOSITENIHOW pabOThl C y4yeOHBIMM MOCOOUSMH, KHHUTAMH, JIOCTYIHBIMU



MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTH;

7) GopMHpOBaHUE OCHOB SKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHMS LIEHHOCTH KU3HU BO
BceX €€ MPOSABICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHUS K OKpYXKaroIIen
cpene;

8) pa3BUTHE TOTOBHOCTM K pEIICHUIO TBOPYECKUX 3aJa4, YMEHHUs HaXOAWUTh aJeKBaTHbIC
CIOCOOBI TIOBEICHUS W B3aUMOJCHCTBUS C MapTHEPaAMH BO BpeMsi y4eOHOH M BHEY4eOHOMH
JESTeNbHOCTH, CIHOCOOHOCTH OLIEHUBATh MPOOJIEMHbIE CHUTyallUh W OINEPAaTUBHO NPUHUMATH
OTBETCTBEHHBIE PELICHUs B PA3JIMYHBIX MPOJYKTHBHBIX BUIAX AEATEIBHOCTH (yuyeOHas MOUCKOBO-
UCclieIoBaTeNbCKasl, KyOHas!, IPOEKTHAas!, KPYKKOBas U T. I1.).

MeTtanpeAMeTHBIMH pe3yJbTaTaMH OCBOEHHMS OCHOBHOWH 00pa3oBaTelIbHON IPOrpamMMbl
OCHOBHOT'0 00111ero 00pa3oBaHUs ABISIOTCS:

1)oBlIaficHUE HABBIKAMH CaMOCTOSITEJIBHOIO NPUOOPETEHHs] HOBBIX 3HAHWUN, OpraHU3alUU
yueOHOI eI TeNbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHHUS;

2) yMEHHME IJIAHUPOBATh IIyTH JOCTH)KEHHS LEJI€M Ha OCHOBE CaMOCTOSTENBHOIO aHaJIn3a
YCIIOBUH U CPEICTB UX JOCTHIKEHUS, BBIIEIATH albTEPHATHBHBIE CHOCOOBI JOCTHXKEHUS LEIH U
BEIOMpaTh HambOosiee APQPEKTUBHBIN CHOCOO, OCYHIECTBIATH TO3HABATENBHYIO pediekcuio B
OTHOIICHHUHU JACUCTBUM MO PEIICHUIO YUE€OHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHue MOHUMATh MPoOJIeMy, CTABUTh BOIIPOCHI, BBIAIBUTaTh THIIOTE3Y, AaBATh OMPEICICHHS
MOHATUAM, KJIacCU(PHUUUPOBATh, CTPYKTYpUPOBaTh MaTepuaji, MPOBOAUTH SKCHEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3ULINIO, (POPMYJIMPOBAThH BBIBOJIBI U 3aKIHOUEHUS;

4) yMEHUE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOCH JESITENbHOCTH B IpoOLEcce AOCTHXKEHHsI pe3ylbTaTa, OINpeNesiTh CHOCOObI
JeUCTBUI B paMKax NpeNOXKEeHHBbIX YCJIOBUI M TpeOoBaHM, KOPPEKTHPOBAaTh CBOM JCHCTBHS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTyaluen;

5) popMupoBaHre U pa3BUTHE KOMIIETEHTHOCTH B O0JACTH HCIIOJIB30BAaHHUS MHCTPYMEHTOB U
TEXHUYECKUX CPEeACTB MH(POPMALMOHHBIX TEXHOJIOIMH (KOMIBIOTEPOB M IPOrPaMMHOr0 obecrieye-
HUS) Kak MHCTPYMEHTAJIbHOW OCHOBbI pa3BUTHUS KOMMYHUKATHBHBIX U IIO3HABaTEJbHBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA;

6) yMEHME CO3/1aBaTh, IPUMEHSITH U NIPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIM M CXEMBbI JJIs
pelieHns yueOHbIX U [103HABAaTEIbHBIX 3a/1a4;

7) yMeHUe U3BJIEKaTh MHPOPMAIIUIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIIOYAs CPEJCTBA MACCOBOM
uHbOpMallUY, KOMIIAKT-AMCKM Yy4eOHOro Ha3HaueHus, pecypcbl IHrepHera), CcBOOOJIHO
[10JIb30BaThCsl CIIPABOYHOM JINTEPATypoOil, B TOM YHMCIIE M Ha 3JIEKTPOHHBIX HOCUTENSAX, COOI0aTh
HOPMBI HH(POPMALIMOHHON N30MPATETbHOCTH, STUKH;

8) yMEHHE Ha TPAKTUKE II0Jb30BAaTbCA OCHOBHBIMU JIOTUYECKUMH IPUEMAaMH, METOJaMU
HaOJI0ACHUS, MOICTTMPOBAHNUS, O0BSICHEHMS], peLIeHUs Tpo0IeM, MPOTHO3UPOBAHUS U IP.;

9) yMeHHE OpraHU30BaTh CBOIO *U3Hb B COOTBETCTBUM C IIPEJICTABICHUSIMH O 3JOPOBOM 00pase
KHU3HU, TpaBax M OO0S3aHHOCTSX TIpa)KJIaHWHA, LIEHHOCTSX OBITHSA, KYJIbTYpbl M COL[MAJIBHOIO
B3aHMOJCHCTBUS;

10) yMEHUE BBIIIOJIHATh IO3HABATEIbHBIE U IIPAKTUUECKUE 3aJaHUsl, B TOM YHCJIE IPOEKTHBIE;

11) ymMeHHE CaMOCTOATENIBHO M apryMEHTHPOBAaHHO OLICHUBATHh CBOM JEHCTBHUS W JIEUCTBUSA
OJITHOKJIACCHUKOB, COJIEP’KaTeIbHO OOOCHOBBIBAs MPAaBUIBHOCTh WM OIIMOOYHOCTh pe3yjbTaTa U
criocoba JIefCTBHSA, aleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh Kak Mepy (PaKTHUYECKOTO WIIU
IIPENIIOJIaraéMOr0 Pacxo/la pPECypcoB Ha pEIICHHE 3aJauyd, a TaKKe CBOM BO3MOXKHOCTH B
JOCTUKEHHUH LIETH ONPEIEIEHHON CII0KHOCTH;

12) ymenue paboTath B rpymie — 3QQGEKTUBHO COTPYIHUYATh U B3aUMOJIEHCTBOBATh Ha OCHOBE
KOOP/AMHAIIMK Pa3IMYHBIX MO3ULUN MpPU BBIPAOOTKE OOLIET0 pEeIIeHUs B COBMECTHOM JeATENbHO-
CTH; cHymarh MapTHEpa, (GopMynupoBaTh U apryMEHTHpPOBAaTH CBOE MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIIMIO U KOOPJIMHUPOBATH €€ ¢ MO3UIMEN MapTHEPOB, B TOM YHCIIE B CUTYal[UU
CTOJIKHOBEHHUSI MHTEPECOB; MPOAYKTUBHO pa3pemiarb KOH(IUKTHI Ha OCHOBE Yy4€Ta MHTEPECOB U
MO3UIMI BCEX €ro YYacTHUKOB, MOUCKAa M OLEHKU albTePHATHBHBIX CIOCOOOB pa3pelieHus
KOH(DJIMKTOB.

IIpenmerHbiMu  pe3yabratamm  ocBoeHHs (OCHOBHOM  00pa3oBaTeIbHOM  MPOTPAMMBbI
OCHOBHOTO O0ITIeT0 00pa30BaHMUsI SIBISIOTCS:

1) popMupoBaHUe NEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIEeCTBaX, UX
IIPEBPALICHUSAX M IPAKTUYECKOM NPUMEHEHHHU; OBJIQJICHHE MOHATUWHBIM almnaparoM H
CUMBOJINYECKUM SI3BIKOM XUMUMU;

2) 0cO3HaHUE 0OBbEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHUSA, XUMHUYECKHX IPEBPALLECHUII HEOPraHWYECKUX M OPraHWYECKMX BEIIECTB Kak
OCHOBBI MHOTHX SBJIEHHH KMBOH W HEXHMBOH MpPHUPOIBI; YIIyOJleHHEe NpPEICTaBICHUH O
MaTepUaIbHOM E€IMHCTBE MUPA;

3) OBNaJIcHHE OCHOBAaMH XHUMHUYECKOM TI'pPaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBAaTh M
OOBEKTUBHO OLIEHUBATh JKU3HEHHBIE CUTYyallMH, CBA3aHHbIE C XMMHUEH, HaBbIKaMU O€301aCHOTO



oOpalleHusl C BEUIECTBAMH, UCIOIb3YEMBbIMU B TIOBCEJHEBHOM KHU3HHU, YMECHUEM aHAIM3HPOBATH U
IUTAHUPOBATh HKOJIOTHUECKH Oe30MacHOe TMOBEJEHUE B MLEIsIX COEpekXeHUs 310pOBbS U
OKpY>Karollen Cpeibl;

4) dopMHpOBaHHE YMEHHH YCTAHABIMBAaTh CBSI3W MEXIY peEalbHO HaOII0JaeMbIMU
XUMAYECKHMHU SIBJICHUSMH U TPOLECCAaMH, TMPOUCXOIAIIMMUA B MUKPOMHUPE, OOBSICHATH MPUYNHBI
MHOTr000pa3us BEIEeCTB, 3aBUCUMOCTh X CBOWCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb
IIPUMEHEHHUS BEIIECTB OT UX CBOICTB;

5) npuoOpeTEeHHE OMBITA UCIIOJIB30BAHUS PA3IMYHBIX METO/IOB U3YUYECHHUS BEIIECTB; HAOII0IeHUS
34 KX T[PEBpalICHUSIMA NPU MPOBEACHUU HECIOXHBIX XHMHYECKHMX OKCIIEPUMEHTOB C
MCIOJIb30BaHUEM JIA0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

6) yYMEHHE OKa3bIBaTh IIEPBYIO IIOMOIIb IPU OTPABIEHUAX, O0XKOrax M JAPYrHMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM;

7) oBnajieHne mpuémamu paboTsl ¢ HHPOPMAIUEH XUMHUECKOTO COACPKAHMSI, TIPEICTABICHHOMN
B pa3Hoil (opme (B Buae Tekcra, Gopmyil, rpaduKoB, TAONUYHBIX TAaHHBIX, cXeM, ¢ororpaduii u
ap.);

8) co3manue OCHOBHI /ISl (POPMHUPOBAHUS UHTEPECA K PACIIMPEHHUIO M YITTyOJICHUIO0 XUMUYECKHX
3HaHUI W BbIOOpa XMMHUHM Kak NPO(HUIBLHOrO IMpeaMeTa MpH Iepexojae Ha CTYNEHb CPEIHEro
(mosHOT0) 001IeTO 00pa30BaHMs, a B JaJbHEHIIIEM U B KauecTBe cepbl CBOEH MpodecCHoHaTbHON
NEeSATEIbHOCTH;

9) dbopmupoBaHHE MPEACTABICHUN O 3HAUEHUU XMMHYECKON HAYKH B PEIICHUH COBPEMEHHBIX
HKOJIOTMYECKUX MpoOJIeM, B TOM YHCIE B MNPEIOTBPALICHUH TEXHOTEHHBIX M 3KOJOTHYECKHX
KaracTpod.

COJEP)KAHUE YYEBHOI'O ITIPEJIMETA
8 kuace

Pazgen 1. OcHOBHBIE NOHATHSA XMMIH (YPOBEHb ATOMHO-MOJICKY/JISIPHBIX NIPEACTABJICHUIT)

[Ipenmer xumuu. XvMHUSA KakK 4acTh €CTECTBO3HaHMsA. BemiectBa u ux cBoMcTBa. MeTOIbl
MO3HAHUS B XUMHHU: HaOIMIOIeHHe, dKciepuMeHT. [Tpuémbl 6e30macHoil paboThl ¢ 000pYyAOBaHUEM U
BeulectBamMu. CTpoeHHE IJITAMEHH.

Uucteie BemectBa M cMecu. CrocoObl OYHCTKH BEIECTB: OTCTaMBaHUE, (UIBTPOBAHHE,
BbIIIAPUBAHUE, Kpucmaiiusayus, oucmuinayus . DOU3NYECKUe U XUMHUYECKUE  SIBICHMUS.
Xumuueckue peakiuu. lIpu3Hakm XMMHMUYECKHUX peakUMi M YCIOBHUS BO3HUKHOBEHHUS U TEUCHUS
XMMHYECKUX PEAKIIUH.

ATOMBI, MOJEKYJbl M MOHBI. BelecTBa MOJNEKYISPHOIO U HEMOJEKYJISPHOIO CTPOCHHUS.
Kpucrannuueckue u amopHbIe BeleCTBa.

Martepuan, BbAECNEHHBIM KypCHBOM, H3ydaeTcsi OO30pHO M HE MOMJEXKHUT 00sA3aTeNbHOM

MIPOBEpPKE.
Kpucrannmueckue peméTku: MOHHAas, aTOMHasi U MOJIEKYJIsIpHas. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
THNIA KPUCTAUINYECKONW pemeTKh. I[IpocTeie M ClOXKHBIE BemEecTBA. XUMHYECKHN DJIEMEHT.
Mertainsl 1 HeMeTaubl. ATOMHAs €IMHALA Macchl. OTHOCUTENBbHAsA aTOMHAs Macca. SI3bIK XMMUH.
3HaKM XMMHUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XHUMHUYECKHE (HOPMYIIBI.
OTtHocuTeNnbHAsE MOJEKyJsipHas Macca. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB BEILECTBA.
Bbruucnienuss no xumuueckuMm ¢opmyinaMm. MaccoBas 7075 XMMUYECKOTO 3JIEMEHTa B CIIOKHOM
BELIECTBE.

BanentHoCcTh XMMHMUECKMX 3JeMeHTOB. OmnpeseneHne BaJEHTHOCTU 3JIEMEHTOB 1O (opmyne
OuHapHBIX coenauHeHud. CocTaBieHME XHMHUUYECKUX (opmyn OHHApHBIX COEAMHEHHUH IO
BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE YUEeHHE. 3aKOH COXpaHEHHUsSI Macchl BemiecTB. JKHU3Hb U JeSTEIbHOCTD
M. B. JIomoHOCOBa. XUMUYECKHE YpaBHEHU. TUIIBI XUMHUECKUX PEAKIIUM.

Kucnopon. Haxoxnenne B mnpupoxae. Ilomyuenue kucinopoma B Jabopatopurt  H
MPOMBIIIIEHHOCTH. PHU3nMdeckhue U XUMHYecKHe CBOWcTBa Kuciopoja. ['openue. OKCHIBIL.
IIpumenenne kucnopoga. Kpyrosopor kucnopoma B mnpupoze. O30H, aquioTpoIus KHUCIOPOAA.
Bo3ayx u ero cocran. 3amura aTMoc(hepHOro Bo3ayxa OT 3arpsi3HeHUH.

Bonopon. Haxoxaenue B npuposae. [loxydyenue Bogoposa B 1a00paTOpHH U TPOMBIIIIICHHOCTH.
dusnyeckue W XUMHUYECKHE CBOWCTBAa BoJIOpoAa. Bomopox — BoccraHoBUTENb. Mepsl
6e3omacHocTH Ipu padbote ¢ BojopoioM. IIpumenenne Bogoposa.

Boga. Metozs! onpeneneHus cocTaBa BOJIbl — aHAINU3 U CUHTe3. PU3NYECKUE CBOICTBA BOABI.
Boma B mpupose u cnocoObl €€ ounMcTKH. Adlpanmsi BOABL. XHMHYECKHE CBOWCTBAa BOJIBI.
[Ipumenenne Boawl. Boma — pactBopuTrens. PacTBopuMoOcTh BemecTB B Bojae. MaccoBas 107
PacTBOPEHHOTO BEMIECTBA.

KonnuectBennsle otHomeHuss B xumuu. KomnuectBo BemiectBa. Monb. MonsipHas Mmacca.
3akoH ABoragpo. MosipHblii 00b€M Ta30B. OTHOCHUTENbHAs IUIOTHOCTh Ta3oB. OO0BEMHBIC
OTHOIIIEHHUS Ia30B MPU XUMUYECKUX PEaKIUAX.

Baxuelimme kiacchl HEOpraHMYECKMX coeluHeHMH. OKCHIBI: COCTaB, Kiaccupukanus.



OcHOBHbIE U KUCIIOTHBIE OKcUbl. Homenkmatypa okcuioB. dusnyeckne 1 XUMHUYECKUE CBOWCTBA,
MOJYYCHUE U IPUMEHEHUE OKCHJIOB.

I'mapoxcuapl. Kimaccudukamus rugpoxcuio. OcuoBanus. Cocras. 1I€noun n HepacTBOpuMbIE
ocHoBaHMs. Homenknarypa. @Pu3nyeckMe M XHUMHYECKHE CBOMCTBA OCHOBAaHMU. Peakuus
HelTpanu3anuu. [lonydeHre u npuMeHeHnEe OCHOBAaHUH. AM(OTEPHBIE OKCHUJIBI U THIPOKCH/IBI.

Kucnorsl. CocraB. Knaccudukauus. Homenknatypa. @usnueckue U XMMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN sl METAJIOB.

Comu. Cocras. Knaccudukanus. Homenkinarypa. ®usndeckue cBorcTBa coseil. PactBopumocTthb
coJiel B BoJie. XMMHUYECKHE CBOoWcTBa cojieii. CriocoObl mosrydenus cojeit. [IpumeHenue conei.

['eneTnueckas CBsI3b MEKy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COEIUHEHUM.

Paznen 2. Ilepuognueckuii 3aK0H ¥ NMEePUOAUYECKAS CHCTEMa XHMH4YECKHX 3jeMeHTOB /I,
N. MenpaeneeBa. CTpoeHue atoma

[TepBoHaYalIbHBIE TIOMBITKUA KJIACCU(UKAIMA XUMUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IEIOYHBIX METALUIOB U TaJION€HOB. biaropoaHsie
rasbl.

[Tepuonnueckuii 3akoH . 1. MenneneeBa. Ilepuoauueckas cucreMa Kak €CTECTBEHHO-HAay4YHas
Kiaccu(uKanuss XUMUYECKUX 3JeMEHTOB. TabmuuHas ¢opma MpencTaBleHHs KIaCCHPHUKAINN
XUMHUYECKUX eMeHTOB. CTpykTypa Tabmuibl «llepuoanyueckas cucteMa XUMHUUECKUX 3JIEMEHTOB
H. W. MenneneeBa» (kopotkas ¢dopma): A- u b-rpynmel, nepuonbl. dusmdeckuii cMmbICT
MOPSAIKOBOTO 2JIEMEHTa, HOMepa Mepruoia, HoMepa rpyIIbl (AJIs1 SJIEeMEHTOB A-TPYIII).

CrtpoeHnue aroma: siIpo W 3JeKTpoHHas oOonouka. CocTaB aTOMHBIX fJEp: MPOTOHBI H
HEUTpOHBL. M30TOMNbI. 3apsii aTOMHOrO Sipa, MacCoOBOE YHMCIIO, OTHOCHTENIbHAs aTOMHas macca.
CoBpemenHas GopMyITHPOBKA MOHITHS «XUMUYECKUN HIIEMEHT.

DneKTpoHHasi 000J0YKa aToMa: MOHITHE 00 SHEPTrEeTHUYECKOM YpOBHE (JIIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3aroJHEHHE IEKTPOHHBIX CIOEB Yy aTOMOB 3JIEMEHTOB IEPBOIO—TPETHETO MEPHOJIOB.
CoBpemenHas (OpMYIHPOBKA MEPHOAMUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayuneie noctmxenus . 1. MenneneeBa: ucrpaBieHue
OTHOCHTEJIBHBIX aTOMHBIX MAaccC, IPEICKa3aHUe CYIIECTBOBAHUSA HEOTKPBITHIX 3JIEMEHTOB, IIepecTa-
HOBKM XUMHUYECKHX 3JJIEMEHTOB B Iepuoauyeckorl cucreme. Xusub u gearenbHocTs [l U.
Menpeneesa.

Paznen 3. CTpoenne BemecTBa

DIEeKTPOOTPULIATEIbHOCTh XUMHUUYECKUX 3J1eMEHTOB. (OCHOBHBIE BHUABl XHUMHYECKOU CBS3HU:
KOBAJICHTHAsI HEMOJISIpHAs, KOBAJEHTHAs IOJIsIpHAs, MOHHAs. BaleHTHOCTh 3JE€MEHTOB B CBETE
aneKkTpoHHOW Teopun. CreneHb okuciaeHus. lIpaBuia omnpeneneHuss CTENEHU OKHUCIEHUS
JJIEMEHTOB.

9 kuace

Pazgen 1. MHoroo6pasue XuMHYeCKHX peaKIuii

Knaccudukanus XUMHYECKMX pPEaKIUil: peakiUud COSAWHEHUS, DPa3IOoKEeHHs, 3aMelleHus,
ooMeHa. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEINb, MPOIECCHI
OKHUCJIEHUS M BoccTaHoBieHMs. CocTaBlieHME YpaBHEHUH OKHMCIUTEIbHO-BOCCTAa- HOBUTEJBHBIX
peaxkiuii ¢ MOMOIIBI0 METO0/1a JIEKTPOHHOI 0 OajaHca.

TernoBble 2PGEKTh XUMHUYECKUX PEAKIMN. DK30TEPMUUYECKUE M SHIOTEPMUUYECKHE PEAKIIUHU.
Tepmoxumuueckue ypaBHeHHsI. Pacu€Thl 0 TEPMOXUMHYECKUM YPABHEHUSIM.

CKOpOCTh XUMUYECKHX peakiuii. DakTopshl, BIUAIONIME HA CKOPOCTh XMMHUUYECKHX PEaKITUH.
[IepBoHavyaIbHOE IIPEACTABIIEHUE O KATAJIA3E.

Oo6patumsie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHH.

XHUMHUYECKHE PEAKLIUU B BOJHBIX PACTBOpPAX. DIEKTPOJIUTHI U HEANEKTPoIUuThl. Monsl. KaTronsl
W aHUOHBI. [ uOpamuas meopus pacmeopos. INEKTPOIUTHYECKAS JUCCOIHAIIHS KUCIOT, OCHOBaHUN
u cojeil. Crnabble ¥ CUIbHBIE ANIEKTpoNUThl. CTeneHpb Auccolanuy. Peakiiuu MOHHOTO OoOMeHa.
YcnoBus TeueHHs peakiuii HOHHOTO 0OMEHa /10 KOHIa. XUMHUYECKHe CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTaHMYECKUX COEAMHEHUN B CBETE MPEICTABICHUN 00 3JICKTPOIMTUYECKON TUCCOLMALUU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuusix. [lonamue o cudponuse coieii.

Paznen 2. Muoroo0pasue BemecTs

Hemeramnbl. T'anorensl. IlonokeHne B MNEPUOAMYECKONW CHCTEME XHUMHUYECKUX 3JIEMEHTOB,
cTpoeHne ux aromoB. Haxoxaenue B npupone. Pu3nveckue 1 XUMUYECKHE CBOWCTBA TAJIOT€HOB.
CpaBHMTENBHAST XapakTEPUCTUKA TajoreHoB. [lodydeHune W mNpHMEHEHHE TrajaoreHoB. XJop.
du3nyeckrue U XMMHUYECKUe CBOMCTBa xjopa. [Ipumenenune xsopa. XiopoBongopona. dusnyueckue
cBoiictBa. [lonyuenue. ConsHas kuciota U e€ conu. KauecTBeHHass peakuusi Ha XJIOPUI-HUOHBIL.
Pacnio3naBanue XJ0pua0B, OpOMHIOB, HOIUIOB.

Kucnopon u cepa. IlonoxxeHne B NeprOANYECKON CUCTEME XUMHUUYECKUX JIEMEHTOB, CTPOEHUE
ux aromoB. Cepa. Amnotponus cepbl. Pu3nueckue W XHUMHUYECKHE cBoMcTBa. HaxoxaeHue B
npupoae. IIlpumenenune ceprl. CepoBogopon. CepoBogopoHas kuciora u €€ conu. Kauecrsennas
peakiuss Ha cynbpua-uoHbsl. Oxcun ceppi(lY). dusmyeckne uU XUMHYECKHE CBONCTBA.



[Tpumenenne. CepHucras kucioTa u e€ conu. KadectBeHHast peakuusi Ha CyabGUT-HOHBL. OKCHA
ceprl(Y1). CepHas kucnora. XMMHUECKHE CBOWCTBA pa30aBICHHON U KOHIICHTPUPOBAHHOM CepHOU
KuciaoThl. KauecTBeHHAs peaknus Ha Cyiab(ar- HOHBI. XUMUYECKUE PEaKIIUH, JIS)KAIIHNEe B OCHOBE
IIOJIyYEHUS CEPHOU KUCIIOThI B IIPOMBIIUICHHOCTH. [IpuMeHeHnEe CEpHOM KUCIIOTBI.

Aot 1 pocdop. [Tonoxxenne B NEPUOJUUECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE MX
aToMOB. A30T, (HU3MYECKHE M XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M NpuMeHeHue. KpyroBopor
azora B mnpupoae. Ammuak. DuznyeckMe MU XUMUYECKHE CBOMCTBA aMMHMAKa, IOJYyYEHHE,
npuMeHenue. Conu aMMOHUs. A30THasl KUCIIOTa U €€ cBoicTBa. OKHUCIUTEIbHBIE CBOMCTBA a30THOU
kucnoTel. [lonydyeHune a30THOM KHUCIOTHI B JlabopaTopuu. XUMHUYECKHE PEaKIUH, JeKallhe B
OCHOBE IOJIYYEHHUsI a30THOM KUCIOTHI B MPOMBINIIEHHOCTH. [IpuMenenne a3otHoi kuciaotsl. Conu
a30THOM KUCJIOTHI U UX MIPUMEHEHHE. A30THbIE y100pEHUSI.

®dochop. Amnorporus ocdopa. dusnueckne U XUMHUUYECKHE CBoMcTBa ¢ocdopa. Okcua
dochopa(V). ®ochopnas kucnora u e€ conu. DochopHbie yI0OpeHUS.

VYraepon u kpemHuid. IlojiokeHne B MEPUOJUYECKONM CHCTEME XUMHUYECKHX 3JIEMEHTOB,
CTPOEHHME UX aTOMOB. YTiepoa. Aitorponus yriepoaa. dusmyeckue U XUMHUYECKHE CBOWCTBA
yraepoaa. AjcopOuus. YrapHbIi ra3, CBONCTBAa M (PU3MOJIOTHYECKOE JCHCTBHE HA OPTaHU3M.
VYraekucnelid ra3. YrojbpHas Kuciotra M e€ conu. KadecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Kpyrosopor yraepoaa B npupoae. OpraHudeckue COeAMHEHNs yIIIepoa.

Kpemuuii. Oxcun kpemuusi(1Y). Kpemuuesas kucnora u e€ conu. Cmexno. Llemenm.

Meramnbl. [lonoxkeHue MeETaIOB B IMEPUOAMYECKOM CHUCTEME XUMHUYECKHUX 3JIEMEHTOB,
CTpPOEHHE UX aTOMOB. Mertaimmnueckas cBA3b. Dusnueckue cBONCTBA METaLIOB. Pl akTHBHOCTH
METAJJIOB (AIEKTPOXUMHUYECKUN DPsi/i HAMPsDKEHUH METalIoB). XUMHUYECKUE CBOWCTBA METAILIOB.
O6mue cnocoOb! moxydeHus: MeTauioB. CIiIaBbl METAILIOB.

[lenounbie MeTaibl. [lonoxeHne MEeNT0YHbIX METAJJIIOB B MIEPUOJNYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxnenue B npupoje. @uznyeckue U XMMUUECKHUE CBOMCTBA IIEIOUHBIX METAJIIOB.
[IprMeHeHHe MEN0YHbIX METAJUIOB U UX COCTMHEHUM.

[lenouyno3emenpHble MeTauibl. [lo0XkeHNe 11eI0YHO3EMENIBHBIX METAUIOB B NEPUOIUYECKON
CUCTEME, CTPOCHHE MX aToMoB. HaxoxaeHue B npupone. MarHuii M KanbUui, UX BaKHEHUIINE
coeauHeHUs. JKECTKOCT BOABI M CLIOCOOBI €€ YCTpaHeHHUS.

Amomunuil. IlonoxkeHune amOMUHUSA B IEPUOAMYECKOM CHUCTEME, CTPOCHHME €ro aToMa.
Haxoxnenne B mnpupoge. dusmueckue M XUMHYECKHE CBOMCTBAa amoMuHMs. llpumenenue
amoMUHMS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUS.

Keneso. IlonoxeHne xenesa B MEPHOAUUCCKOH CHCTEMe, CTpoeHHe ero atoma. Haxoxaeunue B
npupone. Pusnyeckue M XMMHUYECKHE CBOMICTBa Jkene3a. BakHellne COEIMHEHHUs XKelg3a:
OKCHIBI, THIPOKCHIIBI M CONA xene3a(Il) u xeneza(Ill). KauecTBeHHBIE peakIMM HA UOHBI Fe”* u
Fe®*

Paznen 3. Kparkuii 0630p BaxKHeHIIMX OPraHNYeCKHX BelleCTB

[Ipeamer oprannuyeckor xumuu. HeopraHnueckre m OpraHM4ECKUE COCIUHEHHUs. YTIEpOI —
OCHOBA >kM3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa YIiiepojia B OpraHUuYeCKUX COEUHEHUSX.

VYrneBonopoasl. IlpenenbHble (HaCHIIEHHbIE) YIIEBOAOPOAbl. MeTaH, 3TaH, HpomaH —
IpOoCTEeHIIMe  MPEACTAaBUTENN  NPEeNbHBIX  yriIeBOAOponoB.  CTpyKTypHble  (HOPMYJIBI
yrieBoopoaoB. ['oMonornueckuii psj NpenenabHbIX yrieBogoponos. 'omonorn. dusnueckue u
XMMHMUYECKHE CBOMCTBA NPEACIBHBIX YIIIEBOJOPOI0B. Peakiiuu ropenus u 3amenienus. Haxoxnenue
B IIPUPOJIE IIPENEIbHBIX YTIEBOA0POA0B. [IpuMeHeHne MeTana.

HenpenenbHble  (HEHACBHIICHHBIE)  YIJIEBOJOPOJBL.  ODTHIEHOBBIM  PsSJl  HEMpeIesbHBIX
yIJI€BOJOPOAOB. OJTwieH. @Pusznueckne W  XHMHUYECKHE CBOMCTBAa dJTWieHA. Peakuus
npucoearHeHus. KadecTBeHHble peakiuu Ha 3TuieH. Peakuus nomumepusauuu. [lonuatuieH.
[IpuMeHeHue sTuneHa.

ALICTUJIEHOBBIA pAl  HENPEAENbHBIX YyriaeBoaoponoB. AuerwieH. CBOWCTBa aleTUIIEHA.
[IpuMeHeHue anernieHa.

[IpousBonubie yrieBogoponoB. KpaTkuii 0030p OpraHMYECKUX COEIWHEHHUH: OJHOATOMHBIE
CHUPTHI (METaHOJ, 3TAaHOJI), MHOIOATOMHbBIE CHHUPTHI (3THIJICHTJIUKOJb, TJIHIEPUH), KapOOHOBBIE
KHUCJIOTHl (MypaBbUHAsi, YKCYCHas), CIIOKHbIE 3(UPBI, XUPbI, yriIeBoAbl (TJII0OK03a, caxaposa,
KpaxMaJl, 1eJUTI0J103a), aMUHOKHUCIIOTHI, OenKu. Pob OenkoB B opranusme.

IlonsTHe O BBICOKOMOJEKYJSAPHBIX BeniecTBax. CTpyKTypa IOJMMEPOB: MOHOMED, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb NoIMMepu3anuuu. [loaumsaTunen, nonunponusieH, NoJINBUHUIXIOPU,.
IVDTAHMPYEMBIE PE3VJIbTATBI ObYUYEHUA

OcHOBHbBIC IOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJICKYJISPHBIX NPEICTABJICHUI)

BbInycKkHMK Hay4duTCA:

* ONHCHIBATH CBOMCTBA TBEPBIX, )KUAKHX, Ta3000pa3HbIX BEIIECTB, BBIIENSSL UX CYIIECTBEHHbIE
MPU3HAKY;



* XapaKTepHu30BaTh BEUIECTBA [0 COCTaBYy, CTPOCHUIO M CBOMCTBAM, yCTAaHABIMBATH MPUIHMHHO-
CIICJICTBEHHBIE CBSI3M MEXIY JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA,

* PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJla, XUMHUUYECKUH AJIEMEHT,
MIPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, BAJIGHTHOCTh, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB MPOCTEHIIMX BEHIECTB C MOMOINBI XUMUYECKUX (OPMYI U CYIIHOCTH
XMMHYECKHUX PEAKIUI C TOMOLIBI0 XUMUYECKUX YPaBHEHHUI;

* BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, a TAK}KE MAaCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COCIMHEHUSX;

* CPaBHUBATh 110 COCTABY OKCH/JIbI, OCHOBAHUS, KUCIOTHI, COJIH;

* KJIacCU(UIUPOBATH OKCHUJIBI U OCHOBAHHUS 10 CBOMCTBAM, KUCJIOTHI U COJIU — 10 COCTaBY;

* ONKCHIBATH COCTaB, CBOWCTBA M 3HAa4YeHHE (B MPHUPOAEC M MPAKTHUECKON JesATeNbHOCTU
YeJl0BeKa) MPOCTHIX BEIECTB — KUCIOPOa U BOJOPOIa;

+ JIaBaTh CPABHUTEILHYIO XapaKTEPUCTHKY XUMUYCCKUX JIEMEHTOB U BXHEUIIIUX COCTUHEHHIMA
€CTECTBEHHBIX CEMEICTB IICJIOYHBIX METAJIOB U TAJIOT€HOB;

* TI0JIb30BATKCS JIAOOPATOPHBIM 00OPYAOBAHUEM U XUMHUYECKOH IMOCY/I0;

* TIPOBOJNTH HECIIOKHBIE XMMHUYECKHUE OMNBITHI W HAONIOJCHUS 32 W3MCHCHUSMU CBOWCTB
BEIIECTB B IMPOILIECCE WX TPEBpAIICHH;, COONIONATh TMpaBWIa TEXHUKA OE30MacHOCTH MIpH
MIPOBEJICHUHU HAOIIOACHHIA U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIENOYH, MOJIb3YSICh MHIUKATOPAMHU; OCO3HABATh
HE00XO0IMMOCTh COOMIOICHHS Mep O€30MacCHOCTH P OOPAICHUH C KUCIOTaMU U IIET0YaMH.

Buinyckuux nonyuum 603mMoxicHoOCmb Hayyumvcs'.

* 2PAMOMHO 0OpaWaAMbCs ¢ Beuecmeamu 8 NOBCEOHEBHOU HCUZHUL,

* 0CO3HABAMDb HEOOXOOUMOCb COONVOEHUS. NPABUTL IKOJIOSUYECKU OEe30NACHO20 NOBeOeHUs. 8
OKpydHcaroujeli npupooHoli cpeoe,

* NOHUMAMb CMBICT U HE0OX0OUMOCMb  COONIOO0EHUsT NPeOnuUcanull, npeonrazaemvlx 8
UHCIMPYKYUSIX 1O UCNONb308AHUIO TEKAPCME, CPEOCME ObImOoBoU Xumuu u Op.\

* UCNONIBL306aMb  NPUOOPEemEHHblEe  KAloUesble  KOMNEMEHMHOCMU  NpU  BbINOJHEHUU
UCCIe008aMeENbCKUX NPOEKMO8 NO U3YUEHUIO CBOUCME, CHOC0O08 NONYYeHUs U pPAcnO3HABAHUS
gewecms,

s passuamv  KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCNONb3Y CPeoCmea YCMHO20 U
NUCbMEHHO020 00UjeHUs, NpoAGIAMb 20MOBHOCMb K YBANCEHUI0 UHOU MOYKU 3PeHus npu
00CysCcOeHUlU pe3yTbmamos blNOJIHEHHOU pabombi;

* 00VLEKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUUECKUX NpoYeccax, KpumuiecKu
OMHOCUMBCA K NCeBOOHAYUHOU UHpOpMayul, HedoOPOCOBeCMHOU peKiame, KACarulelcs Ucnob-
308aHUSA PA3TUYHBIX BEU4ECB.

Ilepuoguyeckuil 3aKOH W NepHOAMYeEcKasi cucTeMa Xxumu4yeckux diaemenros I, H.
MemnpeneeBa. CTpoeHue BellecTBa

BBITyCKHUK HAYIHUTCS:

* KJIacCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHl Ha METaJUIbl, HEMETAJUIbI, JJIEMEHTHI, OKCHIbI U
THJIPOKCHJIBI KOTOPBIX aM(OTEpHBI, U WHEPTHBIC 3JIEMEHTHI (ra3bl) IS OCO3HAHUS BaKHOCTH
YHOPSIOYEHHOCTH HAYYHBIX 3HAHU;

* packpbIBaTh CMbICI ITeproanyeckoro 3akona /. 1. Menneneena;

* OMHCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POpPMY MEPHOTUUYECKON CHCTEMbI XMMHUYECKUX
3JIEMEHTOB;

+ XapaKTepu30BaTh COCTaB AaTOMHBIX SA€p U paclpelelieHHe 4Yucia SJIEKTPOHOB IO
ANEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHX 3JIEMEHTOB MAJIbIX MEPUOIOB MEPHOJUIECKON CUCTEMBI,
a TaKKe Kalus U KaJblINs;

* pa3nuyaTh BUABl XUMHUYECKON CBS3U: WOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBaJEHTHYIO
HETIOJISIPHYIO U METAJUTHYECKYIO;

+ n300paxaTh DJJIEKTPOHHBIE (OPMYIBI BEIIECTB, OOpPAa30BAaHHBIX XHUMHYECKUMHU CBSI3IMH
pa3HOro BU/A;

* BBISIBIIATh 3aBHUCHUMOCTH CBOWCTB BEIIECTBA OT CTPOCHHS €ro KPUCTALUIMYECKOW PEeIETKH
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAJNINYECKOM );

* XapaKTepHU30BaTh XUMUYECKUE DIIEMEHTHI U UX COCIMHEHHS Ha OCHOBE MOJIOKCHHS DJIEMEHTOB
B MIEPHONYECKON CHCTeMe U OCOOCHHOCTEH CTPOCHUS X aTOMOB;

* OIHUCHIBATh OCHOBHBIE MPeANOChUIKH OTKphITUs JI. . MeHnneneeBbIM MepruoIn4eckoro 3aKkoHa
U TIEPUOJAMYECKON CHCTEMBbl XMMHYECKHX JJIEMEHTOB MU MHOTOOOpPa3HYI0 HAyYHYIO JIEATEIbHOCTH
y4€HOTO;

* XapaKTepHU30BaTh HAyYHOE M MHPOBO33PEHUECKOE 3HAUYEHHUE MEPUOJIMYECKOr0 3aKOHa H
MEPUONYECKON CUCTEMBI XUMHUECKUX d1eMeHTOB . . Menneneena;

* 0CO3HABaTh HAYYHBIC OTKPBITUS KaK PE3yJbTaT JJIUTEIbHBIX HAOIIOJCHUHN, OMBITOB, HAYIHOU
ITOJIEMUKH, TPEOIOJICHHS TPYAHOCTEW U COMHEHUM.

Buvinycknuk nonyuum 603MoACHOCIb HAYYUMBCA'.



* 0CO3HABAMb 3HAYEHUE MEeOPEMUYECKUX 3HAHUL O NPAKMUYECKOU 0esimelbHOCMU Yelo8eKd,

* ONUCLIBAMb U3VUEHHble 00bEKMbL KAK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHANU3d,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEePUOOUUECKOU CUCMEMbl XUMUYECKUX IeMEeHMOo8
07151 00BACHEHUS U NPEOBUOEHUSL CBOLICTNE KOHKDEMHbIX 8elecms;

* Pa3BUBAMb UHQDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM VenyOneHus 3Hauuti 06
UCMopuYu CMAaHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NEPUOOUUECKO20 3AKOHA KaK
00HO020 U3 BANCHEUWUX 3AKOHO8 NPUPOObl, A MAKI’CE O COBPEMEHHbIX OOCMUNICEHUAX HAVKU U
MexXHUKU.

MHoroo0pa3ue XMuMUYeCKUX peaKkmuii

BbInycKHUK HAy4YHUTCS:

* OOBSCHATH CYyTh XUMHUYECKHX MPOIIECCOB;

* Ha3bIBaTh MPU3HAKU U YCIIOBHSI MPOTEKAHUSI XUMUUECKHUX PEaKIUii;

* YCTaHABIWBAThb MPUHAJICKHOCTh XUMHUYECKON PEaKIuu K ONpeaeIEHHOMY THUITY MO OJHOMY
U3 KIacCU(DUKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy W COCTaBY MCXOJHBIX BEHIECTB M MPOIYKTOB
peakiuu (peakiuu COCTUHEHUS, Pa3NIOKEHUs, 3aMelIeHUs U OOMEHa); 2) 1O BBIACICHUIO WIIH
MOTJIOMICHUIO TEIJIOTHl (PEaKIuu SK30TEPMHUYECKHE M HIHAOTEPMHUYECKUE); 3) MO HM3MEHEHHUIO
CTENEHEH OKUCIICHUSI XUMUYECKUX AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN );

4) 1o obpaTuMocCTH Iporiecca (peakIuu 00paTUMbIe U HEOOPATUMBIE);

* Ha3bIBaTh (PAKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMUUYECKUX PEaKIIUM;

* Ha3bIBaTh (PAKTOPBHI, BIUSAIONIUE HA CMEIICHHE XUMHUECKOTO PABHOBECHS;

* COCTaBJISTh YPABHEHHUS AJIEKTPOIUTUUECKON JHUCCOIMAIINU KUCIOT, IIeIouei, coye; MoIHbIe
U COKpam¢HHbIE HWOHHBIE YpaBHEHHS peakiuii oOMeHa; YypaBHEHHS  OKHCIUTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKIUH;

* MPOTHO3UPOBATh NPOAYKTHI XUMHYECKHX peakuuii 1mo (opmyiaam/Ha3BaHUSIM HUCXOIHBIX
BEIIECTB; OMPEICIIATh HCXOIHBIC BEMIECTBA 1O (hOpMYyJIaM/Ha3BaHUSAM POJTYKTOB PEaKIIHH;

* COCTaBJISITh YPABHEHHS PEAKIMH, COOTBETCTBYIOIIUX IIOCIEAOBATEIIBHOCTU («IIECTIOUKE)
MIPEBPAIICHUIT HEOPTAaHUYECKUX BEIIECTB PA3TMUYHBIX KJIACCOB;

e BBUSIBIIATH B TIPOLIECCE OKCIEPUMEHTa NPU3HAKH, CBUACTEILCTBYIOIIME O MPOTEKAHUU
XMMHYECKON PEaKIINu;

* TOTOBUTB PACTBOPHI C ONPEAEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;

* OMpEENATh XapakTep cpeAbl BOJHBIX PACTBOPOB KUCJIOT U IIEJIOYEH 10 U3MEHEHUIO OKPACKH
UHMKATOPOB;

* MPOBOAUTH KA4eCTBEHHBIE PEAKIMHU, MOATBEPXKIAIOIINE HAJIM4Yhe B BOJHBIX PacTBOpPaX
BEILIECTB OT/AEJIbHBIX KATUOHOB U aHUOHOB.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMbCS'.

* COCMAaBNAMbd MOJNEKYIAPHble U NOJHble UOHHble YVPABHEHUsI N0 COKPAWEHHbIM UOHHBIM
VPasHeHUsIM,

* NPUBOOUMb NPUMEPLL PEeaKyuti, NOOMEEPIHCOAIOWUX CYUEeCMBOBAHUE B3AUMOCEAIU MENHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX eUjecms;

* NPOCHO3UPOBAMb  pe3yIbmamol  8030€UCMEUs  PA3IUYHBIX — (PAKMOpPo8 HA  CKOpPOCMb
XUMUYECKOU peaxkyuu,

* NPOCHO3UPOBAMb  pe3yIbmamsl  8030€UCMBUsl  pA3IUYHbIX — (hakmopoe Ha  cMmeujeHue
XUMUYECKO20 PABHOBECUSI.

MHoroo0pa3sue BemecTs

BrInycKHHUK HAy4YHUTCS:

e ONpPENENATh MPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 H3YyYEHHBIX
KJIACCOB/TPYIII: METAIIJIbl U HEMETAJUTbI, OKCHUJIbI, OCHOBAHUSI, KUCIOTHI, COJIU;

* COCTaBIIATH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSM;

* ONPEACNATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBIAATH (POPMYJIBI HEOPTAHMYECKUX COCIWHEHHWHU 10 BAJICHTHOCTSAM U CTEMEHSIM
OKHCJICHUSI DJIEMEHTOB, a TaKXKe 3apsjaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHMSI (DU3NYECKUX M XUMHUUYECKUX CBOWCTB IPOCTHIX
BEIECTB (METAJJIOB U HEMETAJJIOB) M MX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX 3JIEMEHTaMH BTOPOTO H
TPETHETO MEPUOOB;

* HA3bIBaTh OOIIME XWMUYECKHUE CBOWMCTBA, XapaKTepHBbIE NIJS TPYMII OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* HA3bIBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapakTEpHbIE IS KaXJIOTO M3 KJIAccoB
HEOPraHUYEeCKHUX BEIIeCTB (KUCIIOT, OCHOBAHMM, COei);

* IPUBOJUTH MPUMEPHI PEAKIUM, MOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA HEOPraHUUYECKUX
BEIIIECTB: OKCHIOB, KMCIIOT, OCHOBAHHU M COJICH;

* ONPENENATh  BEIIECTBO-OKUCIUTENIb U  BEIIECTBO-BOCCTAHOBHUTENb B  OKHCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;



* COCTABIIATh 3JICKTPOHHBIM OanaHC (IS M3YYEHHBIX PEaKIMii) MO MPEIIOKEHHBIM CXEMaM
peaKLuii;

* IPOBOJUTH JIAOOPATOPHBIC OIBITHI, MOATBEPXKIAONINEC XHMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYCCKHUX BEILECTB;

* IPOBOJUTH JTA0OPATOPHBIC OIBITHI MO TOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KHCIOPOJa, YIVIEKUCIIOr0 ra3a, aMMHaKa, COCTaBJISTh yYPaBHCHHS COOTBETCTBYIOILIMX
peaKuid.

Buinycknux nonyuum 603moscHocms Hayuumocs'.

* NPOCHO3UPOBANb XUMUHECKUE CEOLCIEA eUeCmE HA OCHOBE UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb cnocobrocme seuecmasa nposGISMb OKUCTIUMEIbHbLE UaU
B0CCMAHOBUMENbHbIE CEOUCMBA C YYEMOM CHEneHell OKUCICeHUs JIeMEHMO8, 6X005Suux 6 e2o
cocmas’,

* 8bIABIAMD CYUECMBOBAHUE 2EHEMUYECKOU C853U MedcOy eewecmeamu 6 psody. Npocmoe
8ewecmseo — OKCUO — KUCI0ma/ 2UOPOKCUd —coJb;

* Xapakmepuzo8amuv 0cobble C80UCMBA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCION,

* IPUBOOUMb NpUMEPbL YPABHEHUU PeaKyutl, 1elcaujux 68 OCHO8e NPOMBIULIEHHbIX CROC0D08
NOJYYeHUss AMMUAKA, CEPHOL KUCTOMbL, YY2YHA U CIAU,

. onucvleamv puzuyeckue U XuUMuueckue npoyeccwvl, AGIAOWUECs UACIbIO KPY208OPOMdA
sewecms 8 npupooe;

* OP2AHU308bIBAMb U OCYUWECMEIISIMb NPOSKMbL N0 UCCTIE008AHUIO CEOUCME 8eULeCNE, UMEIOUUX
BANCHOE NPAKMUYECKOE 3HAUCHUE.



