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Hannast pabouasi mporpamMma To mpeaMery «Xumusi» B 8 - 9 Kiaccax COCTaBJICHA B
cootBercTBUE PI'OC OOO. CormnacHo AeHCTBYIOIIEMY Y4eOHOMY IUIaHY IIKOJbI, pabodas mporpamma
npeaycMaTpuBaeT o0yueHue B oobeme 2 yaca B Hefento. Obmiee koymdecTBo yacoB — 136 (68 — 8 kiace,
68 — 9 xmacc). Pabouas mporpamma no xumuu it 8§ — 9 kimaccoB papaboTtana Ha ocHOBe IIpumepHOit
porpaMMbl OCHOBHOTO 0OI11ero 00pa3oBaHus IO XUMHH, aBTOpckoi nporpammsl H.H. Taper «Xumus.
Paboune nmporpammel. [Ipenqmernas munus yaeouukos I'. E. Pynsutuca, @. I'. denpamana. 8- 9 kmacchl.

I'ox oOyuenus Komnuectso KosmmuectBo Bcero 4acos
4acoB B HEJIEIIIO y4eOHBIX HEJIENb

8 KJacc 2 34 68

9 kiacc 2 34 68

Wroro 136

Pabouass mporpamma opueHTHpoBaHa Ha yuyeOHuku: Pymsutuc I.E. Xumus: 8 ki.: yueO. mis

obmeoopazoBat. Yupexaenuii / I'.E. Pymutuc, @.I'. ®enpaman. — M.: [Ipocsenienue.
Xumusi: 8 KII.: SJIEKTPOHHOE MPUIIOKEHNE K YUeOHUKY.
Pymutuc I'.E. Xumus: 9 ki.: yue6. mis oomieoOpazosar. Yupexaenuit / I'.E. Pymsurtuc, ©.I'. ®enpaman.
— M.: IIpocBemenue.
Xumust: 9 KIL.: SJIEKTPOHHOE MPUIIOKEHNE K YIeOHUKY.
l'apa H.H. Xumusa. PabGouue mnporpammsbl. [Ipenmernas nunus yuyeb6nuxoB [.E. Pymsutuca, @.I.
®denpamana. 8-9 kmacesl/ H.H. INapa. — M.: [Ipocsemienue.

3a ocHOBY pabodeil mporpamMmbl B3sATa MporpaMmMa  Kypca XuMum 11 8-9 KiaccoB
00111€00pa30BaTEbHBIX YUPEKICHUM, OmyOauKkoBaHHas m3narenscTBoM «lIpocsemenne» B 2013 romy
(COopHHK IporpamMM Kypca XUMUH K yaeOHukam xumuu aBTopoB ['.E.Pymsutuca, ®.I'.denpamana mis §-
Onucanue Mecta yaeOHOTO MpeaMeTa B yueOHOM TUTaHe.
B paboueil nporpamme HaluIu OTpaskeHUE LENU U 33]]a4d U3YYeHHsI XUMUU Ha CTYNEHH TOJHOTO 001ero
o0pa3oBaHus, U3JI0)KEHHBIE B MMOSICHUTENbHOM 3anucke [IpuMepHON mporpaMMBbl 10 XUMUU.
H3yuenue xumuu 6 0CHOBHOI WIKOJIe HANPABIEHO HA OOCMUMCEHUE CIE0YIOUUX HeTlell:

1. ocBoeHMe Ba:KHeMIIMX 3HAHMIT 00 OCHOBHBIX MOHSTHUSX M 3aKOHAX XMUMHH, XUMHUYECKON
CHUMBOJIUKE;

2. oBjaJeHHe YMEHHSIMHM HAOIIOJaTh XUMHYECKHUE SBJCHHS, IPOBOJAUTH XUMUYECKUI
SKCIEPUMEHT, MPOU3BOIUTH PACUYeThl Ha OCHOBE XUMHYECKHX (GOpMyN BEUIECTB M YpaBHEHMIA
XUMHUYECKUX PEaKIIMii;

3. pa3BHMTHe [I03HABATEIbHBIX MHTEPECOB M HMHTEIIEKTYyaJbHBIX CIIOCOOHOCTEH B mpolecce
MIPOBEJICHUSI XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOATEIBHOTO MPHOOPETEHUSI 3HAaHUI B COOTBETCTBHH
C BO3HUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTAMH;

4. BOCIIMTAHHeE OTHOLICHHUS] K XUMHUHU KaK K OJHOMY M3 (pPyHZaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DIIEMEHTY 00IIe4eIOBEUYEeCKON KyIbTYypHI;

5. MpUMeHeHHe MOJYYeHHBIX 3HAHUH M YyMeHMi 111 0e30MacHOro HCIHOJIb30BaHUS
BEIIECTB M MaTepHAJIOB B OBITY, CEITLCKOM XO3SIICTBE M Ha MPOM3BOJCTBE, PEUICHUS MPAKTUYECKUX
3a/1a4 B TIOBCEJHEBHOM JKU3HU, MPEIYNPEKICHUS SBICHUN, HAHOCSIIMX BPEJ 3/10POBBIO YEJIOBEKAa U
OKPY’>KAIOILIEH CpeJie.

N3yueHne XuMHUM B OCHOBHOM LIKOJIE JAET BO3MOXHOCTh JOCTUYb CIEAYIOUIUX PE3yJbTaTOB B
HaIpaBJIEHUU JTUYHOCTHOTO Pa3BUTHUSL:
J Bocrnutanue poccuiickol TpaXIaHCKOW HASHTHYHOCTH: MAaTPHOTU3MA, JTIOOBH M YBOXKEHHUS K
OTteyecTBy, UyBCTBA FOPJIOCTH 32 CBOIO POIMHY, 32 pOCCHICKYI0O XUMUYECKYIO HAYKY;
. dopmMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH K
CaMOpa3BUTUIO W CaMOOOpa30BaHUI0 HA OCHOBE MOTHBAIMM K OOYYEHHI0O M TO3HAHWUIO, BHIOOPY



npopuibHOr0 00pa3oBaHMS HA OCHOBE HMHGOPMAIMM O CYMIECTBYIOIIUX MPO(EcCHsix U JIMYHBIX
npo(ecCHOHANBHBIX MPEANOYTEHUI, OCO3HAHHOMY IIOCTPOCHUIO HHIMBHUAYaTbHON 00pa30BaTEIbHON
TPAEKTOPHUH C YUETOM YCTOMUUBBIX IO3HABATEIIbHBIX HHTEPECOB;

J @dopMuUpOBaHUE IIEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKM U OOIIECTBEHHOM NPAKTHKH, a TaKXE COLMAIBHOMY, KYJIbTYpPHOMY, S3BIKOBOMY H
JyXOBHOMY MHOI000pa3Hio COBPEMEHHOIO MUDA;

J dopmupoBaHNE KOMMYHHKATHUBHON IPaMOTHOCTH B 00pa30BaTeIbHON,  OOIIECTBEHHO IMOJIC3HOH,
y4eOHO-HCCIeI0BATEbCKON, TBOPYECKON M APYIUX BUAAX JACSITEIHHOCTH

J dopmMupoBaHUE MOHUMAHUS LIEHHOCTH 3JI0pOBOrO0 M 0O€30MacHOr0 o0pa3a JKHU3HM;, YCBOEHHUE
MPaBUJ WHIUBHUIYATBHOTO M KOJUIEKTUBHOTO O€30TMAaCHOTO IMOBEIEHHS B YPE3BBIYANHBIX CHUTYAIHsIX,
YIPOKAOLIUX KU3HU U 3I0POBBIO JIFOAEH;

J ®opMUpOBaHUE OCHOB 3KOJIOTUYECKOTO CO3HAHUS Ha OCHOBE NMPU3HAHUS  LIEHHOCTH XU3HU BO
BCceX €€ MPOSBIEHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOTO, OEpPEKHOTO OTHOUIEHMS K OKpY)Karolleu
cpene;

[Ipy u3ydyeHHHn XUMHUH OOyYarOIIMECs YCOBEpPLICHCTBYIOT NPUOOPETEHHbIE Ha MEPBOM YPOBHE
HaBbIKH PpadoTsl ¢ wuHpopmanuedd wu mnonoaHAT ux. OHUM cMmoryr paboTaTh € TEKCTaMH,
peoOpa30BbIBATh U MHTEPIIPETUPOBATH COJAEPKAIIYIOCS B HUX UH(OPMALINIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBaTh, COMOCTABIATh, AHAJIW3UPOBaTh, 0000IIaTh U  UHTEPIPETHPOBATH
nH(OpPMAaINIO, COACPKAIIYIOCS B TOTOBBIX HH(GOPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIABHYI0 U M30BITOYHYIO HMH(OpPMAIIMIO, BBIMOIHITH CMBICIOBOE CBEpPThIBAHUE
BBIJIETIEHHBIX (DAKTOB, MBICIIEH; MPEACTaBISATh HHGOPMAIIUIO B CXKATOM CJIOBECHON (opme (B BUAE IUIaHA
WU TE3UCOB) U B HAIIAIHO-CUMBOJIMYECKON dopMme (B BUAC TaOMUIl, rpadUueCKUX CXEM H JUarpaMM,
KapT MOHATUI — KOHIENTYaJlbHbIX AUarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U AOTMOJHATH TAOIHIIbI, CXEMBI, IUarpaMMbl, TEKCTHI.

Ilnanupyemblie pe3yabTaTbl 00y4YeHUsl.

8-ii ki1ace
JInyHocTHEIE:

® 0CO3HaBaTb €AWMHCTBO M LCIOCTHOCTHb OKPYXAIOLICTO0 MHUpPA, BOSMOKHOCTH €0 IIO3HABAEMOCTH U
00BICHUMOCTH Ha OCHOBE ,I[OCTI/I)KGHI/Iﬁ HayKH;

® - HOTpC6HOCTb U T'OTOBHOCTB K caM006p3303aHmo, B TOM YHCJIC U B paMKax CaMOCTOSITEIIbHON
ACATCIIBbHOCTH,

¢ - OUCHHUBATH XU3HCHHBIC CHUTyaAllUW C TOYKU 3PCHUA 0e3011acHOro 06pa3a JKU3HU U COXPAHCHUS
3A0POBbA; - OLCHHBAThb
SKOJIOTUYECKU U PHUCK B3aMMOOTHOIIICHH I YCJIOBCKaA u IIpUPOAbI;

- GOpMHPOBATH HKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOIO JESTEIBHOCTD U MOCTYIKH
OPYTUX JIIOJEN ¢ TOUYKHU 3PEHUS COXPAaHEHUsI OKPYIKAOILEH CPEbl.

e MeranpeamerHbie:
- CaMOCTOSTEIbHO OOHAPY)KUBATH U (POPMYIHPOBATh YUEOHYIO MPOOIEMY, ONIPENEIATh LEb
y4eOHOIl 1esTeTbHOCTH, BEIOUPATh TEMY IIPOEKTa;

e - BBIIBUIraTh BEPCUU PEIICHUS MPOOJIEMBbl, 0CO3HABATh KOHEYHBIN pe3yabTaT, BEIOUPATh U3
IIPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIIBHO CPEACTBA JOCTHKEHUS LIEIIH;
- COCTaBJIATH (MHIUBUAYAJIHHO WM B TPYIIE) TJIAH pelieHus MpoosieMbl (BBITIOTHEHUS IPOEKTA);
- aHAJTM3UPOBATh, CPABHUBATH, KIIaCCU(DUIUPOBATH U 000011aTh (DAKThI U SIBJICHUS, BBHISBIIATD
IIPUYMHBI U CIEACTBUSA IIPOCTHIX SIBICHUI;
- CTPOUTB JIOTHYECKOE PACCYKICHUE, BKIKOYAIOLIEe YCTAHOBICHUE IPUYNHHO-CIIEICTBEHHBIX



CBsI3€;
- YMETh OIpPEIeNSITh BO3MOXKHBIC NCTOUYHUKH HEOOXOUMBIX CBEJICHHH, MPOU3BOIUTH TIOUCK
nH(OpMAaIIUY, aHATU3UPOBATH U OIICHUBATH €€ JTJOCTOBEPHOCTb.

IIpeamerHbIe:
BoCbMUKJIACCHUK HAYYHUTCH:

® OMNUCHIBaTh CBOWMCTBA TBEPJBIX, KUJKHUX, Ta3000pa3HBIX BEIIECTB, BHIICIAS UX  CYIIECTBEHHBIC
MPU3HAKH;

® XapaKTEepU30BATh BEIIECTBA IO COCTaBY, CTPOEHUIO M CBOWCTBAM, YCTAaHABJIMBATH NPUUYMHHO-
CJIIEJACTBEHHBIE CBS3U MEXKIY JAHHBIMU XapaKTEpPHUCTUKAMHU BEIIECTBA;

® DacKpbhIBaThb CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUU
3JIEMEHT)», «IIPOCTOE BEIIECTBO», «CJIO0KHOE BEIIECTBO», «BAICHTHOCTBHY», UCIOJb3Yysd 3HAKOBYIO
CUCTEMY XUMHH;

e U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBI0 XHMHUUYECKHX (POPMYT M CYIIHOCTH
XUMHUYECKUX PEAKIINH C MOMOIIBI0 XUMUYECKUX YPABHEHUI;

® BBIYKCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, @ TAKKE MAaCCOBYIO
JIOJTHO XUMHYECKOTO 3JIEMEHTA B COSIUHEHUSX IJIA OLIEHKH UX MPAKTUYECKOW 3HAYNMOCTH;

® CpaBHMBATH I10 COCTaBY OKCH/IbI, OCHOBAHHS, KUCIIOTHI, COJIH;

e KiaccuUIUPOBATH OKCUJIBI 1 OCHOBAHHUS 10 CBOMCTBAM, KHCIIOTHI M COJIH 10 COCTARY;

® OMHUCHIBATh COCTaB, CBOWCTBA U 3HAYCHHE (B MPHUPOJIC U MPAKTUUECKOMN JCSITEIHHOCTH YEIIOBEKA)
MPOCTBIX BEHIECTB — KUCJIOPOJa U BOJOPO/IA;

® J1aBaThb CPABHUTEJIBHYIO XAPAKTEPUCTHKY XHUMHUYECKUX 3JIEMEHTOB M BaXXKHEWIIWX COEAUHEHUH
€CTECTBEHHBIX CEMEHUCTB IICJIOYHBIX METAJIJIOB U TaJIOTCHOB;

® TI0JIb30BAThCS JTAOOPATOPHBIM 000PYOBAaHUEM U XUMHYECKOU MOCYI0M;

* MPOBOJNTH HECJIOKHBIE XUMUUYECKHUE OIBITHI U HAOIIOACHUS 32 HM3MEHEHUSIMH CBOMCTB BEIIIECTB B
MpoIiecce UX MPeBpalleHHi; cOOMI0IaTh MpaBUiIa TEXHUKH 0€30TaCHOCTH MPH MPOBEICHUH HAOIOICHUA
U OIIBITOB;

* pa3auyaTh JKCIEPUMEHTAIbHO KHUCIOTHI MU WIEIOYH, TMOJIB3YSICh HWHIUKATOpPAMHU; OCO3HABaTh
HEO0OXOIUMOCTh COOJI0ICHUS Mep 0€30TTaCHOCTH MPU OOPAIEHUH C KUCIOTAMH M IIEJI0YaMHU.

* KITaCCH(UIIMPOBATh XUMHUUYECKHE DJIEMEHThl HAa METAJIbI, HEMETAJUIbl, JJIEMEHTBI, OKCHIBl H
TUAPOKCHIBI KOTOPHIX aM(OTEpHBI, W WHEPTHBIC OJJIEMEHTHl (ra3pl) JJII OCO3HAHUS BaKHOCTH
YIOPSAOYEHHOCTH HAYYHBIX 3HAHUH;

* pacKphIBaTh CMBICH nepuoandeckoro 3akona Jl. . Menpaeneena;

* ONMMCHIBATh W XapaKTepU30BaTh TAOIMYHYIO (OPMY MEPUOIUYECKON CHCTEMBI XHUMHUYECKUX
9JIEMEHTOB;

* XapaKTEepU30BaTh COCTaB ATOMHBIX SIJIEP M pacHpeiesiCHue 4Yucia 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMYECKHX 3JIEMEHTOB MaJIbIX MEPUOJOB MEPHOJIUYECKON CHUCTEMBI, a TAKXKE Kaausd U
KaJIbIIHS,

* pa3MyaTh BUJIbI XUMUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO IOJSPHYI0, KOBAJICHTHYIO
HETOJISIPHYIO U METAINIMYECKYIO;

* U300paXkaTh AJIEKTPOHHO-UOHHBIE (OPMYJBI BEIIECTB, OOpPAa30BAHHBIX XUMUYECKUMH CBS3SIMU
pa3HoOro BUAA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHUSA UX KPUCTAUIMYECKUX PELIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTEPU30BaTh XUMUYECKUE DJIEMEHTHI U UX COCIMHEHUS HAa OCHOBE IOJIOKEHHMS DJIEMEHTOB B
MEePUOTUIECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* OIIMCBIBATh OCHOBHBIE JTanbl OTKpbITUA [I. . MeHneneeBpIM NEPUOJAUUECKOTO 3aKOHA U
MEPUOTUIECKON CHUCTEMBl XUMUYECKUX DJIEMEHTOB, JKU3Hb U MHOTOOOpPa3HYI0 HAyYHYIO NEATEIbHOCTD
Y4€HOTO;

* XapaKTEpPU30BaThb HAYyYHOE M MHPOBO33PEHUYECKOE 3HAYECHUE [MEPUOJMYECKOTO 3aKOHAa |
MEPUOIMYECKON CUCTEMBI XUMHUECKUX AieMeHTOB /J[. Y. Meneneesa;



* OCO3HABaTh HAYYHBIC OTKPBITHUS KaK pe3ylbTaT JUIMTENbHBIX HAOIIOJEHUI, OIBITOB, HAY4YHOM
IIOJIEMUKH, ITPEOIOJICHUS TPYAHOCTEH U COMHEHHUH.

BocbMHKIACCHUK MOJIYIUT BO3MOKHOCTH HAYYUTHCHA .

IrPaMOTHO 00OpaIaThCs ¢ BEMIECTBAMU B TTOBCETHEBHOM JKU3HH;

* 0OCO3HAaBaTh HEOOXOJUMOCTb COOJIFOJACHHUS TPaBUJI SKOJIOTMUECKH O€30MacHOro TIOBEICHUS B
OKpY’Karollel NpUpOIHON CpelIe;

* IOHUMATh CMBICII M HEOOXOJUMOCTh COOJFOJICHUS TPEIIMUCAHHM, TPEJIaracMblX B MHCTPYKITUSIX
T10 MCIIOJIb30BAHMIO JIGKAPCTB, CPEICTB OBITOBOM XHUMHH U JIP.;

* HCITOJIB30BaTh MPUOOPETEHHBIE KITIOYEBBIC KOMIIETEHTHOCTH MPH BBITIOJTHCHUH HCCIICI0BATEIIbCKIX
MIPOEKTOB IO U3YYEHHUIO CBOMCTB, CHOCOOOB MOJYyYEHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, HCIIOJIb3YSl CpPEJCTBAa YCTHOW W ITHCBMEHHOM
KOMMYHHKAITUM TPU padoTe ¢ TeKCTaMu y4eOHWKAa W JOTOJHHUTEIHHOW JIMTEPaTypoOH, CIPaBOYHBIMH
Ta0JIMIIaMHU, TIPOSBIISATH TOTOBHOCTh K YBaXXCHHIO WHOW TOYKH 3PEHUS TPU OOCYKIECHUHU PE3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* OOBEKTHBHO OIICHUBATh HH(OPMAIIMIO O BEIIECTBAX M XUMHUYECKHX IPOIECCaX, KPUTUICCKU
OTHOCHTBCS K TICEBJIOHAYYHOU MHGPOPMAIIUHU, HETOOPOCOBECTHOM peKiIame, Kacarouencs NCIOIb30BaHuUs
Pa3IUYHBIX BEIIECTR.

* 0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIS1 TPAKTUUECKOMN JACITEIHPHOCTH YEI0BEKA;

* OITMCHIBATH N3YYCHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHAJTN3a;

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOTUYCCKON CHCTEMbl XUMHYECKUX 3JIEMEHTOB IS
OOBSCHEHUS ¥ MTPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BHBaTh MH(DOPMANMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIyOJICHHS 3HAHWA 00 WCTOPUHU
CTAHOBJIEHUS! XMMHYECKON HayKH, €€ OCHOBHBIX MOHSTHH, MEPUOJUYECKOrO0 3aKOHA KaK OJHOTO U3
BYKHEHIINX 3aKOHOB MPUPOJbI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

9-1u1 knacc
JInyHocTHBIE:

® yMEHHE OIICHMBATh IIOBEJICHUE 4YEJIOBEKAa C TOYKHU 3PEHHUS XMMHUYECKONH O€30MacHOCTH IO
OTHOIICHUIO K YEJIOBEKY U IPUPO/IE;

® OOBSCHATH CYTh XMMHUYECKUX MPOIIECCOB;

® Ha3bIBATh MIPU3HAKHU U YCIOBUS NMPOTEKAHUS XUMHUYECKUX PEaKLIU;

® [IPOTHO3UPOBATH MPOJIYKTHl XUMHYECKHX peakiuil 1o ¢opMyaamM/Ha3BaHUSIM HUCXOJHBIX
BEIIECTB;

® OIpeneNsITh UCXOHBIC BellecTBa 1Mo GopMysaamM/Ha3BaHHUSIM MPOIYKTOB PEaKILIUU;

MertanpeaMeTHbIie:

® CaMOCTOATENIFHO OOHAPYXHUBATh U (HOPMYIHPOBATH MIPOOIEMY ;

® BBIJIBHIaTh BEPCUHU pEIICHHS IMPOOIEMBbI, OCO3HABaTh KOHEYHBIH pPE3yJbTaT, BHIOMpATh U3
MIPEUIOKEHHBIX U UCKATh CAMOCTOSATENIBHO CPEJACTBA JOCTHKEHUS LIENH;

® COCTaBJATh (MHAMBUIYAJIbHO WJIM B TpyINIe) IUIaH pemeHuss NpoOneMbl (BBIIOIHEHUS
MIPOEKTA);

e [o10MpaTh K Kax10H npobieme (3a7aue) aieKBaTHYIO €l TEOPETUUECKYIO MOJIETIb;

e paboTas Mo MpeUI0KEHHOMY U CaMOCTOSITEIbHO COCTABIEHHOMY IUIaHy, UCTOJIb30BaTh HAPSILy
C OCHOBHBIMU M JIOTIOJHUTENIbHBIE CPEACTBAa (CHpaBOYHAs JIUTEpaTypa, CIOXKHbBIE MPHOOPHI,
KOMIIBIOTED);

e paboTaTh MO CAaMOCTOSTEIILHO COCTABJICHHOMY IIJIaHY, CBEPASACh C HUM U LEJIBIO JCITEIbHOCTH,
UCHPABJIsis OIIMOKH, UCIOJB3YSI CaMOCTOSITEIbHO MOJ0OpaHHbIE CpelcTBa (B TOM YHUCIE H
Wntepner);



® aHANU3UPOBATh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 0000IATH TOHATHUS;

®  J1aBaTh OIpeJeNIeHNE MOHATHAM Ha OCHOBE M3YYEHHOTO Ha pPa3IMYHBIX MpeIMeTax yueOHOTO
MaTepHana;

e 0000mAare MOHATUS — OCYIIECTBJIATH JIOTHYECKYIO OIEpalHI0 Tepexoja OT MOHATHS C
MEHBIINUM 00BbEMOM K MOHATHUIO C OOJBIINM 00BEMOM

® PACCMOTPEHHE XUMHYECKUX MPOIECCOB;

® WCMOJH30BAHUE XMMHUYECKHX 3HAHHI B OBITY;

e 0O0BSICHEHHE MUPA C TOUKH 3PCHUS XUMUH;

IIpeamerHbIe:
JeBATHKIACCHUK HAYYHUTCH:

* OOBSICHATH CYTh XUMHYECKHUX MPOIECCOB U UX MPUHIMITHAILHOE OTIINYUE OT (PU3NUYECKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUSI XUMHUYECKUX PEAKIIHIA;

* YCTAHABIIMBATh MPUHAIICKHOCTh XUMHYECKON pPEaKIMU K ONPEACIEHHOMY THUIY 10 OJTHOMY W3
KJIaCCU(DHKAITMOHHBIX TPU3HAKOB: 1) M0 YUCITY M COCTAaBY MCXOJHBIX BEIIECTB M MPOJYKTOB pPEaKIMU
(peakuu COEIMHEHMsI, PA3JIOKEHHS, 3aMElIeHUs M OOMeHa); 2) MO BBIJCICHUIO WM TOTJIOMICHHUIO
TEIUIOTHl (PEaKUu SK30TEPMHUYECKHUE W DHIOTEPMHUECKHE); 3) M0 M3MEHEHHUIO CTETCHEH OKHCICHHS
XUMHUYECKUX AJIEMEHTOB (PEaKIMy OKUCIUTEIHLHO-BOCCTAHOBHUTEINBbHEIE); 4) M0 00paTUMOCTH Tpoliecca
(peakiuu oOpaTUMBIE U HEOOPATHMBIE);,

* Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIIHIA;

* Ha3bIBaTh (DAKTOPHI, BIMSIONTNE HA CMEIICHNE XUMUYECKOTO PABHOBECHS;

* COCTaBJIITh YPaBHEHHSI AJICKTPOJUTHUYECKON MUCCOIMANMM KUCTIOT, MIEJOYeh, COJel; TOJHBIE U
COKpalIE€HHbIE HMOHHBbIE ypaBHEHUS peakiuil oOMEeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* IPOTHO3UPOBATH MPOIYKTHl XUMUYECKUX peakluil mo ¢Gpopmynam/Ha3BaHUAM HCXOJHBIX BEIIECTB;
OTIpEIeIATh UCXOAHbIE BelllecTBa Mo (popmysiaM/Ha3BaHUSAM MPOAYKTOB PEaKLIUU;

* COCTaBJISITh YPaBHEHMSI PpEaKLUUH, COOTBETCTBYIOILIMUX TOCIEA0BATEIBHOCTH  («IIEMOYKE»)
MpeBpALEHUI HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIacCOB;

* BBISIBJIAATH B MPOLIECCE IKCIIEPUMEHTA MPU3HAKU, CBUIETEIBCTBYIOUINE O MPOTEKAHUH XMMHUYECKOM
peaxkuuu;

* IPUTOTOBIIATH PACTBOPHI C ONpPeIeIEHHON MacCOBOH JI0JIel pacCTBOPEHHOTO BEIIECTBA;

* OIIpENIeNATh XapaKTep CpeAbl BOJIHBIX PACTBOPOB KUCIOT M HIENIOYEH MO M3MEHEHHUI0 OKPACKH
WHJMKATOPOB;

* IPOBOJUTH KAaYECTBEHHBIC PEAKIIMH, MOJATBEP)KIAIOIINE HalM4Yhe B BOJHBIX PACTBOPAaX BEIIECTB
OT/ICIbHBIX KATHOHOB M aHUOHOB.

* OMpENIeNSTh MPUHAICKHOCTh HEOPTaHUYECKHUX BEIIECTB K OJIHOMY M3 U3YUYEHHBIX KIIACCOB/TPYIIII:
METaJTbl U HEMETAILJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIAITH (POPMYIIBI BEIIECTB M0 MX HA3BAHUSM;

* OIIpEeIeNSTh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYJBI HEOPraHMUECKUX COCIMHEHUI MO BaJCHTHOCTSM M CTEMEHAM OKHUCICHUS
JIIEMEHTOB, a TaKXKe 3apsijiaM HOHOB, YKa3aHHBIM B TaOJHMIle PACTBOPUMOCTH KHCJIOT, OCHOBaHWUN W
COJIeH;

* OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHUs (U3NYECKHX M XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTamioB M HEMETAJIOB) M UX BBICIIMX OKCHIIOB, 0Opa30BaHHBIX AIIEMEHTAMHU BTOPOTO M TPETHETO
MEpUOOB;

* Ha3pIBaTh OOIME XWMUYECKHUE CBOWMCTBA, XapaKTEpHbIE Ui TPYIN OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOICTBA, XapaKTEpHbIE AJS KaXKJIOTO U3 KJIACCOB HEOPraHMYECKHUX
BEIIIECTB: KUCJIOT, OCHOBAHMIH, COJICH;

* IPUBOJIUTHh TPUMEPHI PEAKIUH, NOATBEPKIAIONIUX XUMUYECKHE CBOMCTBA HEOPTaHHMYECKUX
BEILIECTB: OKCUJIOB, KMCIIOT, OCHOBAaHHUI U COJICH;



* OIPEACNIATh  BEHIECTBO-OKHCIMTENL U BEUIECTBO-BOCCTAHOBHUTEIL B  OKHCIMTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

* COCTaBJISITh  OKUCJIUTEIIPHO-BOCCTAHOBUTENBHBIN  OallaHC (UIT W3Yy4EHHBIX peakluid) 1o
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* POBOJIUTH JTAOOPATOPHBIE OIBITHI, MMOATBEPKAAIONINE XHMHUECKAE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BEUIECTB;

* IPOBOJIUTH JTAOOPATOPHBIC OMBITBI 1O TIONYYCHUIO W COOMPAHHMIO Ta3000pa3HBIX BEIICCTB:
BOJIOPO/JIA, KACIOPO/Ia, YTIEKUCIIOTO ra3a, aMMHAKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOLIMX PEAKIIUH.

I[eBﬂTI/IK.TIaCCHHK MOJYYHUT BO3MOKHOCTD HAYYUTLCSA:

* COCTaBJIATh MOJIEKYJISIDHBIE W TIOJIHBIE HWOHHBIE YPAaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YPaBHECHUSIM;

* IPUBOJUTh TPUMEPBl PEAKIUK, MOATBEPKAAIIMX CYIIECTBOBAHHE B3aMMOCBS3H MEXIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX BEIIECTB;

* POTHO3UPOBATHh PE3YJIbTaThl BO3JACUCTBUS PA3IMUHBIX (PAKTOPOB Ha HU3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKIINU;

* POTHO3UPOBATHh PE3YJIBTATHl BO3JEHCTBUS PA3TUYHBIX (PAKTOPOB HA CMEHICHHUE XUMUUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOECHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC WM BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHUS JJIEMEHTOB, BXOSIIUX B €r0 COCTAB;

* BBISIBJISITh CYILIECTBOBAHUE TE€HETUYECKOW B3aMMOCBSI3M MEXIY BEIIECTBAMH B PSAy: MPOCTOE
BEIIECTBO — OKCHUJl — TUJIPOKCHJT — COJIb;

* XapaKTepU30BaTh 0COObIE CBOICTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* MPUBOJIUTH TIPUMEPHI YPAaBHEHHWH pEAKIUH, JEKAIUX B OCHOBE MPOMBIIIJIEHHBIX CIOCO00B
MOJIy4CHHUS] aMMHUaKa, CEPHOM KUCIIOTHI, YyI'yHA U CTaJIu;

* OMKUCHIBATh (PU3UUECKUE M XUMHUUYECKHE TPOIIECCHI, SBISIONIAECS YacThI0 KPYrOBOpPOTa BEIIECTB B
MPUPOJE;

* OpPraHu30BbIBaTh, MPOBOJUTH YYEHHUYECKUE MPOEKTHI MO MCCIACAOBAHUIO CBOWMCTB BEIIECTB,
HMMEIOIHNX BaXKHOE MPAKTUYECKOE 3HAUCHUE.

Conep:xanue yyeOHOro npeamera «Xumus» 8 Kiacc.

Pa3znen 1. OcHOBHbBIE NOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NMPeACTABJIEHU).

Tema 1. [lepBoHayajibHbIe XUMHYECKHE TOHATHS.

[Ipeamer xumuu. XuMHs Kak 4acThb €CTeCTBO3HaHHUA. BemectBa M ux cBoicTtBa. Ywucrtele
BEIIECTBA U cMecu. MeTopl MO3HAHUS B XUMHM: HabOmrojeHue, skcrepumeHT. [IpueMbl Ge3omacHo
paboTel ¢ 00opynoBaHueM U BemecTBaMu. CTpoeHue TIaMeHu.

Uucteie BemectBa U cMmecH. CrnocoObl OYHMCTKM BEIIECTB: OTCTaWBaHUE, (UIBTPOBAHHE,
BBIITAPUBAHUE, KPUCTAJUIM3ALUS, JUCTWUIALMS. PU3HMUECKUE M XUMUUYECKHUE SIBICHUS. XUMUYECKUE
peakuuu. [lpu3HakM XMMHUECKMX pEaKIUHd M YCIOBHUS BO3HUKHOBEHMS W TEUEHUS XHUMHUYECKUX
peaKkiuu.

ATOMBI, MOJIEKYJbl M HOHBL. BellecTBa MOJEKYISpPHOIO U HEMOJIEKYISPHOTO CTPOEHUS.
Kpucrannuueckue u amopdubie BemiecTBa. Kpucramnmndeckue pemieTKd: HOHHAs, aTOMHAs U
MonekyispHasa. lIpocteie U ciioxHbIe BemiecTBa. XHUMHYECKUH 3J€MEHT. MeTamibl U HEMETaJlIbl.
AToMHas eauHuna maccbl. OTHOCHUTENbHAs aTOMHas Macca. S3bIk XUMHUHM. 3HAKK XMMHUYECKHUX
AIIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BellecTBa. XuMHUYeckue ¢opmMyabl. OTHOCHUTETbHAS
MOJIEKyJIipHass Macca. KauecTBeHHBIM M KOJMYECTBEHHBI COCTaB BeEIlleCTBa. BpluncieHus 1o
XuUMHYECKUM (popmyrnam. MaccoBasi I0JISI XUMHUYECKOTO dJIEMEHTa B CIIO’KHOM BEIIIECTBE.

BaneHTHOCTh XUMHUYECKUX AIeMEHTOB. OmpesieieHue BAJICHTHOCTH JIEMEHTOB IO (GopMyiam
OuHapHBIX coequHeHnit. COCTaBIeHNEe XUMUYECKUX (POPMYIT OMHAPHBIX COEMHEHUH TI0 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4€HHUE. 3aKOH COXpPaHEHHUs MacChl BellecTB. JKU3Hb U AESITENbHOCTD
M.B. JlomoHOCOBa. XUMHUYECKHUE YpaBHEHUs. THUIIBI XUMHUECKUX PEAKLIAN.



Tema 2. Kuciaopon. I'openue.

Kucnopon. Haxoxnenne B mpupoxae. [lomyuenue kuciaopona B jaboparopuu U
MpOMBIIUICHHOCTH. @Du3nueckue M XUMHYECKHE CBOMCTBAa Kuciopoga. [openwue. Oxkcuppl.
[Ipumenenue kucnoponaa. Kpyrosopot kucnoposa B npupojie. O30H, aioTponus kuciopoaa. Boznyx u
€ro cocran. 3amuTa aTMOC(PEPHOTO BO3AyXa OT 3arps3HECHUH.

Tema 3.Bogopon.

Bonopon. Haxoxnenue B mpupoje. [lonydenue Bogopoaa B 1a00paTOpUu U MPOMBIIIIICHHOCTH.
dusnyueckue U XMMHUUYECKHE CBOMCTBa Bojaoponaa. Bomopoa — BoccranoButens. Mepbl 6e30macHOCTH
pu pabote ¢ Bogopoaom. [IpumeHerrne Bogopoia.

Tema 4.. Boga. PacTBopsbl.

Bopa. Meronsl onpenenenusi cocraBa BoAbl — aHAIU3 U CUHTE3. DU3nuecKkrue CBOWCTBA BOJBI.
Bona B npupojie u criocoObl ee OUuCTKU. A3parnus Bojbl. XUMHUYECKHE CBOWCTBA BOAbI. [IpumeneHnue
Boabl. Boma — pactBopurens. PacTBopuMoOcTh BemiectB B Boje. MaccoBas 11011 PacCTBOPEHHOTO
BEIIECTBA.

Tema 5. KosimuecTBeHHbIE OTHOLIEHUS] B XUMMH.

KonuuectBennsie oTHomenus B xumuu. KonuyectBo BeniecTBa. Moiis. MosisipHas Macca. 3akoH
ABoranpo. MouisipHblii 00beM Ta30B. OTHOCUTENbHAS TUIOTHOCTh Ta30B. OObEeMHBIE OTHOIICHUS Ta30B
MPU XUMHYECKUX PEAKIIHSIX.

Tema 6. Baxkneiilnue KJacchbl HEOPraHUYeCKMX coeAuHeHMi. ['eHeTHYeCKas CBA3b MEXKIY
OCHOBHBIMH KJIACCAMM HEOPTraHMYEeCKUX COeTUHEeHMIH.

Baxneimme kmaccel HEOpPraHMYecKuX coeauHeHud. OKCHABI: COCTaB, Kiaccu(ukaius.
OcCHOBHBIE M KUCITOTHBIE OKcuIbl. HomeHkiarypa okcusioB. @U3MYECKHE M XUMHYECKHE CBOMCTBA,
MOJTy4deHUE U TPUMEHEHUE OKCHIOB.

I'unpoxcunpl. Knaccudukanus rugpoxkcuioB. OcHoBanus. Coctas. 1llenoun u HepacTBOpuMBbIe
ocHoBaHusi. Howmenkimarypa. @usnyeckue M XUMHUYECKHE CBOMCTBAa OCHOBaHUU. Peaknus
HenTpanu3anuu. [lonydenne u mpuMeHeHHe OCHOBaHUN. AMDOTEpHBIE OKCHIBI M THUIPOKCHIBI.

Kucnoter. CocraB. Kmaccudpukanms. Homenknarypa. dusnueckne u XUMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN PS METAIIOB.

Comu. CocraB. Knaccudukanus. Homenknatypa. @uzndeckue cBolcTBa cojieid. PactBopuMocTh
COJIECH B BOJIe. XUMHUUYECKHE CBOMCTBA cojiel. CriocoObl mosrydeHust coiel. [Ipumenenue coiei.

['eneTnyeckas CBsI3b MEK/y OCHOBHBIMU KJIACCAMU HEOPraHWUYECKUX COECIUHEHMII.

JemoncTpanun. O3HakoMJieHHEe ¢ 00Opa3llaMd MPOCTHIX M CIOXKHBIX BemiecTB. CrnocoObl
OUYMCTKHU BEIECTB: KPUCTAIIN3ALUS, AUCTUILIALUSA, XpomaTorpadus. OMNbITh, TOATBEPKIAIOIINE 3aKOH
COXpaHEHUsI MACChl BELIECTB.

[Tonyuenue u cobupanue KUCIOPOIa METOJJOM BBITECHEHUS BO3yxa U Bobl. OnpeseneHue
cocTaBa Bo3nyxa. Kownekyus nepmu, kamenHo2o yausa u npooyKmos ux nepepabomxku.

[Tonyyenue Bogopoaa B annapare Kuna, mpoBepka BogopoJa Ha YUCTOTY, TOPEHUE BOAOPOA,
coOupaHue BOAOPOJIa METOJIOM BBITECHEHHUS BO3{yXa U BOJBI.

Awnanus Bogsl. CHHTE3 BOIEL.
3HAaKOMCTBO ¢ 00pa3liaMu OKCHI0B, KUCIIOT, OCHOBaHM U colieil. HeliTpanuzanus ménoun
KHUCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble onbIThI. PaccMOTpeHne BEIECTB ¢ Pa3IMYHbIMU (PU3MUECKUMU CBOHCTBAMHU.
Pa3znenenne cMecu ¢ momoinbio MarauTa. [Ipumepsl pu3nvecknx 1 XuMU4ecKux siBIeHuH. Peakimn,
WJUTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKHU XapaKTePHBIX peakinu. PaznoskeHne oCHOBHOTO kKapOoHaTa
menu (II). Peakuus 3amenieHust MeIu Kele30M.

O3zHakomIieHHEe ¢ 00pa3liaMu OKCHJIOB.

BzaumoneiictBue Bomopoaa ¢ okcuaom meau (I1).

OnbIThL, MOATBEPKIAOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBaHUH.

IIpakTnuyeckune padoTsl

e [IpaBuia TexHuku 0€30MaCHOCTH IIpU paboTe B XUMHYECKOM KabuHeTe. O3HAKOMIICHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.

¢ OQuincTKa 3arpsA3HEHHON IOBAPEHHON COJIN.

e [losryueHue 1 cBOMCTBA KUCIOPOAA

e [losryueHue Bo1opoaa U U3y4eHUE €ro CBOKCTB.



e [IpuroroBiieHHE PACTBOPOB COJIEN C ONMPENETEHHON MACCOBOM JIOJIEN PACTBOPEHHOTO
BEIIECTBA.

e Perienne skciepuMeHTaNIbHBIX 33124 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEIMHEHUIN.

PacuerHble 3a1aun:

Brrurcnenue 0OTHOCHTETFHON MOJISKYIIIPHOUM MacChl BemiecTBa o Gopmyse. Berancienne
MacCOBOH JIOJIH JIEMEHTa B XUMUYECKOM COEIMHEHNHU. Y CTAHOBJICHUE TpoCcTeimeii popmyIsl
BEIIECTBA MO0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne maccoBoi JI0JIM paCTBOPEHHOTO BEUIECTBA B pacTBOPE. BbiuncineHne maccol

PacTBOPEHHOTO BEIIECTBA U BOBI YISl IPUTOTOBIICHUS PACTBOPA ONPEACIEHHON KOHIIEHTPAIUH.
OOBbEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITUIX.
Berarcnenus o XUMHYECKUM yPaBHEHUSM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJTHOTO U3
MPOJAYKTOB PEAKIIMH 10 MAacCe MCXOIHOTO BEIIECTBA, 00bEMY WIIH KOJIMUECTBY BEIIECTBA, COJICPKAIIETO
ONPEACNEHHYIO JTOJTIO PUMECEH.

Paznean 2. Ilepuoanyeckuii 3aKoH U nepuogUYecKasi CUCTeMa XumMudeckux iementon /. U.

MennesieeBa. CTpoenue aToma.
Tema 7. Ilepuoanyecknii 3aKOH U NePUOAUYECKAA CUCTEeMAa XUMHYeCKHuX djaeMenToB [[.A.
MenpeseeBa. CTpoenue aToma.

[lepBbie TOMBITKK KiIACCU(PHUKAIIMA XUMUYECKUX IJIeMEeHTOB. [loHsATHE O Tpymmax CXOJHBIX
aneMeHTOB. EcTecTBeHHbIE ceMelcTBa MIENOYHBIX METalIOB W TalloreHOB. biaropojaHbie rasbl.
[lepnoanueckuit 3axkoH J[.M.MenneneeBa. Ilepmonnueckass cucTteMa Kak €CTECTBEHHO — HAy4dyHOE
KJIacCU(pUKaIUs XUMHYECKUX »dyieMeHToB. TaOnuuHas Qopma mnpeacTaBieHus KiaccupUKaluu
XUMHUYECKUX 31eMeHToB. CTpykTypa Tabnuibl «llepuoanyeckas cucteMa XMMH4ecKux anemeHTos J[. 1.
MenneneeBa» (kopotkas ¢gopma): A- u b- rpynmel, nmepuoapl. OUHYECKUN CMBICT MOPSIAKOBOTO
3JIEMEHTa, HOMepa MepuoJia, HoMepa rpynmbl (A7 3JIEMEHTOB A-TPYII).

CrpoeHue aTtoMa: sApO M INEKTpoHHass o6Oojouka. CocTaB aTOMHBIX fJep: MPOTOHBI U
HEUTpoHbl. M30TOmbl. 3apsAn aTOMHOTO slipa, MAacCOBOE YHCIIO, OTHOCHTEJIbHAs aTOMHAas Macca.
CoBpemeHHast QOpMYIUPOBKA MOHATHS «XUMUYECKUN SITEMEHT.

DnekTpoHHas 000JI0YKa aToMa: TIOHATHE 00 YHEPreTHYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €T0
€MKOCTH. 3aloJIHeHUE JJIEKTPOHHBIX CJIOEB y aTOMOB JJIEMEHTOB IEPBOIO — TPETHEr0 MEPHUOIOB.
CoBpemenHast popMyIHpPOBKa NEPUOIUUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayunsle noctwxenusa .M. MenpaeneeBa: ucnpaBiieHue
OTHOCHUTENIbHBIX ~aTOMHBIX Macc, MpeicKa3aHWe CYIIECTBOBAHMUS  HEOTKPBITHIX  AJIEMEHTOB,
MepPecTaHOBKH XMMHUYECKHX 3JEMEHTOB B mnepuoauueckoi cucrteme. KusHb u gesrensHocTs J[.U.
Meuneneesa.

JdemoncTpaumnu:

Ou3nyecKkue CBOMCTBA IIETOYHBIX METAUIOB. B3ammonelcTBue OKCHAOB HATPHs, MarHus,
docdopa, cepbl ¢ B0, UCCIIETOBAHUE CBOMCTB MOMYyYEHHBIX MPOIYKTOB. B3anuMopeiicTBre HaTpus u
Kanmusi ¢ Bojoi. dusznueckue CBOWMCTBA raJioreHoB. B3auMoaelicTBUe aJlOMUHUS C XJIOPOM, OpOMOM U
HOZIOM.

Pa3znea 3. Ctpoenue BemecTBa.
Tema 8. CTpoenue BemecTBa. XUMHYECKAas1 CBS3b.

DNEeKTPOOTPULIATENILHOCTh XUMHYECKUX 31€MEHTOB. (OCHOBHBIE BHUABl XMUMHYECKOH CBS3H:
KOBAJICHTHAsl HENOJIsIpHasi, KOBAJEHTHas IOJIApHAsi, HOHHAs. BalleHTHOCTh 7JIEMEHTOB B CBETE
3NeKTpOoHHOU Teopur. CteneHb okucieHus. [lpaBuna onpeaeneHus cTeneHei OKUCIEHUs 3JIEMEHTOB.

JdeMoHcTpanum:

ConocraBnenue (U3UKO-XMMHUYECKUX CBOWCTB COEAWHEHUN C KOBAJICHTHBIMH M HOHHBIMHU
CBSI3IMH.



9 kJacc
Pa3nes 1. MHoroo0pasue XuMH4eCKMX peaKIuid.
Tema 1.Knaccupuxanusi XMuMHYECKHX PeaKIMd.

Knaccugukanus XuMHYECKIX PeaKLUi, peakIiy COSTUHEHNUS, pa3IoKeHuUs, 3aMEeIICHNUs1, OOMEHa.
OKHCAUTENBHO- BOCCTAHOBUTENbHBIE peakMK. OKUCIUTENb, BOCCTAHOBUTENb, IIPOLIECCH OKUCIICHUS,
BoccTaHoBJIeHUs. CocTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUN C TIOMOIIBIO
METO/1a OKUCIIUTEIIFHO — BOCCTAHOBHUTEIBHBIX peakiuii. C OMOIIBI0 METOAA AIIEKTPOHHOTO OanaHca.
TennoBbie 3G HEKTH XHMUYECKUX PEAKIUN. DK30TEPMUYECKUE U SHAOTEPMHUECKUE PEAKIIHH.

TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUS. PacueTts o TCPMOXHUMHUYCCKHUM YPAaBHCHHUAM.

CKOpOCTh XMMHUYECKUX peakuuil. @akTopsl, BAUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIUM.
[IepBoHauanbHbIC PEACTABICHUS O KaTalIHU3e.

O6parumsie peakuun. [loHATHE O XUMHYECKOM PaBHOBECHH.

Tema 2. XuMnuyecKue peakiumi B BOAHBIX PACTBOPAX. DJIeKTPOJIUTHYECKAS TUCCOIHAIHUSL.
XUMHUYECKUE PEAKIIMU UIIYIIHE B BOJHBIX PACTBOpaX. DIEKTPOIUTHI U HEANEKTPOIUTHI. MOHBI.
KaTtnons! n anuoHsl. ['uapatHas Teopusi pacTBOPOB.

DIEKTPOTUTHIECKAs JUCCOIMAIINS KUCIOT, OCHOBaHUH, coJiei. CraOble U CHITbHBIC DJIEKTPOJIUTHI.
Crenenp nucconmanun. Peakimym noHHOT0o oOMeHa. Y cIoBHS MpOTEKaHUs peakinii oOOMeHa 70 KOHIIA.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUN B CBETE MPECTaBICHUN 00
AIEKTPOJTUTUUECKON JUCCOIUALINU U OKUCIUTEIPHO — BOCCTAHOBUTEJIbHBIX PEAKIIUSX.

[TonsiTue 0 rUAPOIU3E COJICH.

JemoHncTpanuu. VcnbiTanue pacTBOPOB BELIECTB Ha 3JIEKTPUUYECKYIO MPOBOAUMOCTD. [IBHMKEeHNE NOHOB
B 2JIEKTPUYECKOM TI0JIE.

JlabopaTopHble onbIThI. Peakiiuy Mex 1y pacTBOpaMHU 3JIEKTPOJIUTOB.
IIpakTHyeckue padoThl.

L4 I/I3yquI/Ie BIIMSAHUA YCJIOBI/Iﬁ IIPOBEACHUA XUMHYECKOH pC€aKuun Ha eé CKOPOCTB».
e Pemenue OKCIICPUMCHTAJIBHBIX 3a71a4 110 TEME «CBoiicTBa KHUCJIOT, OCHOBaHMH M COJIEH Kak
QJICKTPOJIUTOB».

PacueTHble 3agaun. PacyeTsl 1o ypaBHEHHSIM, €CITU OJJHO M3 PEarupyromuX BEIIECTB JaHO B
U30BITKE.

Paznen 2. MHorooopasue BemecTs.
Tema 3. Hemeraminl. I'ajiorensl.

Hewmerannsl. ['anorens. [lonoxeHnne B nepuoanyecKoid CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHUE UX
atomoB. Haxoxaenue B mpupoe.

du3znyecKkre U XMMHUUECKHE CBOMCTBA raJIOTEHOB. HonyquHe U NIPUMCHCHHUEC TaJIOT'CHOB. XHOp.

du3znyecKkrue U XMuMHUUECKHE CBOMCTBA XJiopa. HpI/IMCHCHI/IC XJiopa. XJ'IOpOBOIIOpOII. duznueckue
CBOMCTBA. HOJIy‘-ICHI/IC. ConsHas kucaoTa u ec coiau. KauecTBeHHas pCaKkuus Ha XJIOPUA — UOHBI.

Pacno3naBanue XJIOpU OB, 6pOMI/IIlOB, noau0B.



Tema 4. Iloarpynna kucjaopoaa.

Kucnopon u cepa. [losoxxenne B meprHoAMYECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHUE UX
atromoB. Cepa. Ayutotponus cepbl. PU3NUECKUe U XUMUYECKUe cBorcTBa. HaxoxxaeHue B mpupoie.
ITpumenenue cepsl. CepoBogopoa. CepoBoiopoaHas KUCIOTa U ee coyil. KauecTBeHHas peakiys Ha
cynbpun- nousl. Oxcun cepsl (IV).

Cepnas kuciora. XUMUYECKUE CBOMCTBA pa30aBI€HHON U KOHIIEHTPUPOBAHHON CEPHOMN KUCIIOTHI.
KauectBeHHas peakiuiys Ha cynb(aT- HOHbl. XUMUYECKHUE PEaKI1H, JIeXKAIUe B OCHOBE MOJIYYECHHUS
CEPHOM KHCJIOTHI B IPOMBIIIIEHHOCTH. [I[pMeHeHne cepHON KUCIIOTHI.

Tema S. Iloarpynma a3zora.

A3zoT u gocdop. [TonoxeHne B neproAUYECKOil cucTeMe XUMUYECKUX AIEMEHTOB, CTPOCHHE UX aTOMOB.
A30T, pu3nyecKre U XMMHUYECKUE CBOMCTBA, MOJIyueHHe U npuMeHeHne. KpyroBopot a3oTta B mpupoJe.
Ammuak. @usnyeckue 1 XMMUYECKHE CBOMCTBA, MoJIyueHue, npuMeHenue. Coau aMMoHus. A30THas
KHCII0Ta U ee cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomydueHne a30THOM KHMCIIOTHI B
naboparopun. XMMUYECKHE pEaKIuy, Jie)Kalllie B OCHOBE MOJIY4YE€HHUs a30THOM KUCIIOTHI B
npoMblieHHocTH. [Ipumenenue. Conu. A30THbIE YIOOpEHHUS.

®dochop. Amnotponus. Puznueckue U xumudeckue cBoiictBa. Oxcun docdopa (V). Dochopnas
KHCJIOTa, €€ COJIU U yI0OpeHus.

Tema 6. [loarpynmna yrJepona.

Yraepoa u kpemuuil. [losioxkeHne B nEpuoANYECKON CUCTEME, CTPOCHUE aTOMOB. YTJI€pOoa. AJUIOTPOIIHS.
dusndecKrue 1 XMMUUECKHE CBOMCTBA yriiepoaa. AncopOums. YrapHbIid ra3. YTJICKUCIBIN Ta3. YToJIbHAs
kucaoTta u ee conu. KauectBeHHas peakuus Ha kapOoHaT — HOHBI. KpyroBopoT B mpupoze.

Kpemunii. Oxcun kpemuus (IV). Kpemuuesas kucnora u ee conmu.Crexno. [{emenT.
Tema 7. O01mue cBOMCTBA METAJJIOB..

Metamnsl. Ilonokenne B HCpHO,I[H‘lGCKOfI CUCTEME, CTPOCHHUE aTOMOB. Merannndeckas CBI3b.
duszndyeckue CBOMCTBA. PH,I[ aKTMBHOCTH METAJIJIOB. CBOMCTBA METAJIJIOB. O6HII/IG CII0COOBI MOJIy4YCHHU .
CrutaBel METaJIJIOB.

Tema 8. Metasuibl IA —IIIA rpynn nepuoanyeckoii cucTeMbl XUuMHYecKHX dj1eMmeHToB . H.
Menpgeseena.

H_[e.]'IO‘{HLIC meTtaibl. IlonoxkeHue B Hepnozmqecxoﬁ CUCTEME, CTPOCHHEC aTOMOB. duznyeckue u
XUMHYECKHE CBOMCTBA. HpI/IMeHeHI/Ie. Haxoxnaenue B IIpUupoac.

[llenouno3zemenbHbie MeTaIUIbI. [l0s105)KeHNE B IEPUOJUYECKON CUCTEME, CTpoeHHE aToMOB. Dusnueckue
U XuMHu4ueckue cBoiicta. lIpumenenue. Haxoxnenue B mpupoae. Maruui v Kajaplui , UX Ba)KHEUIINE
coenuHeHus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHUSI.

Amromunnii. [Tomoxxenue B nepnonnqecxoﬁ CHUCTCME, CTPOCHHUEC ATOMOB. Ddusznueckrue M XUMHUYECKHUE
CBOMCTBA. HpI/IMeHeHI/IC. Haxoxnenue B npupose. AM(I)OTepHOCTB OKCHJa U TUAPOKCHUAa aJITOMUHUS.

Tema 9. Keseso.

Kenezo. [lonoxeHue B NEPUOIUYECKON CUCTEME, CTPOEHUE aTOMOB. DPU3HUECKUE U XUMUUYECKHE
ceoiictBa. Ilpumenenue. HaxoxneHnue B npupoie. Baxxuenine coeTMHEHUs Kee3a: OKCHJIBL,
ruapokcuabl u conmu sxkenesa (I1) u xxenesa (IIT). KauecTBeHHas peakiust Ha HOHBI.



J1 eMoHCTpanuu. 3HaAKOMCTBO ¢ 00pa3IaMu IPUPOIHBIX XJIOPUIOB. 3HAKOMCTBO € (PU3NUECKUMU
CBOMcTBaMU rajioreHoB. Ilonyuenne xJI0poBOJOPOAA U €T0 PACTBOPEHHE B BOJE. . AJUIIOTPOIIUS
KHCJIOPOJa U Cepbl. 3HAKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX CyIb(GUI0B, cyiabdaros. . [loxydenue
aMMHaKa U ero pacTBopeHue B Boje. O3HaKoMiIeHHE ¢ 00pa3iiaMu MPUPOAHBIX HUTPATOB, (hochaTos.
Kpucrannuueckue pemerku aiMasa u rpadura. 3HaKOMCTBO ¢ 00pa3amMu MPUPOTHBIX KapOOHATOB U
cuJIMKaToB. O3HAKOMIICHHE C Pa3IMYHBIMU BUaMH TOILIMBA. O3HaKOMIIEHUE C BUJAMU CTEKJIIA.
3HaKOMCTBO ¢ 00pa3amMy BaKHEHIINX COJIEH HATpUsl, KaJlusl, IPUPOJHBIX COCUHEHUN. COETUHEHUN
KaJbIHA, PyIaMH JKeJle3a, COSAMHEHUSIMH aTFOMHUHUS. B3auMoaelicTBIe MIeNOYHBIX, IIET0YHO3EMEIbHBIX
METAJUIOB U aJIOMHMHUSA ¢ BOAOH. CIKUTaHUE JKele3a B KUCIOPOJE U XJIOpeE.

JlaGopaTopHble onbIThl. O3HAKOMIIEHHE ¢ 00pa3laMH CEephI B €€ MPUPOIHBIX COCTUHEHUH.
KauectBeHHas peakuus Ha cynbpua-noHsl. KauecTBeHHast peakiiys Ha CyJIb(pUT-HOHBI.
PacniosnaBanue cynbdar-noHoB B pactBope. Pacnio3naBanue coseit ammonus. [IpoBenenue
KaueCTBEHHOM peakIuy Ha yrieKuciblil ra3. KauectBeHHas peakuys Ha KapOOHAT-HOHBI.
N3yuenune 06pa3ioB MeTaiuioB. BzanmoieiicTBie METAIIJIOB C pacTBOpaMu coJiei. O3HaKOMIICHUE
CO CBOMCTBaMH M B3aUMOIIpEBpallleHUsIMU KapOOHATOB U TuipokapboHaTos. [losyuenue
TUIPOKCUIA ATIOMUHUS M B3aUMOJIEHCTBUE €ro C KMCI0TaMU U mienouyaMu. KauectBenHas
peaxius Ha HoHbI Fe?* u Fe’*.

IIpakTHyeckue padoTHI..

N3ydenune cBOMCTB CONsTHOM KUCIOTHL. KauecTBeHHAs peakiusi Ha XJIOPUI-UOHBI.
Pemenne skcnepuMeHTaNBHBIX 33124 110 TeMe «[loarpymnma kucaopoaay.
[Tosnydenne aMMuaka U U3y4eHHUE €ro CBOMCTB.
[Tonydyenue oxcuaa yriepona (I1V) u uzydenue ero cBoicTB. Pacro3naBanue kapOOHATOB.
B3anmornpeBparienue kapooHaTOB B THAPOKAPOOHATHI.
e PermeHue sKCrepUMEHTAIBHBIX 33/1a4 10 TeMaMm: 7. « OO0I1iue cBOHCTBa METAJIIIOBY,
8. «Metamnsl A —IIIA rpynn nepuoandeckoid cuctemMbl xXumuueckux 3neMeHToB .. MenneneeBay, 9.
«Kenezo».

PacueTHble 3a1aun. PacueTsl o onpeneneHruo MacCOBOM UIM 0OBEMHOM JT0JIM BBIXO/1a MPOTYKTa
peaKIMK OT TEOPETHIESCKH BO3MOXKHOTO (M 00paTHbIE 3aaun ). BeruucieHnue Maccol uim oobeMa
MPOJIYKTA PEAKIMK 10 U3BECTHOM Macce WM 00bEMY UCXOTHOTO BEIIECTBA, COACPIKAIIETO TPUMECH.

Paznen 3. KpaTkuii 0030p Ba)kHeHIIIUX OPraHMYeCKUX BelleCcTB.
Tema 10. KpaTkuii 0030p BakHeHIIIUX OPraHMYeCKUX BelIeCTB.

HpenMeT OpFaHHqCCKOﬁ XHMHH. HeOpFaHI/I‘ICCKI/Ie U OPraHuv4CCKUC COCAUHCHU . anepoz[ — OCHOBa
’KM3HU Ha 3emiie. OcoOeHHOCTH CTPOCHUS aTOMa yrijiepoa B OpraHn4€CKuX COCANHCHUAX.

VYraeBonopoasl. [IpenensHble yrieBogopoabl. MeraH, 3taH, nponad. CTpyKTypHbIe GOpMYIIbI
yII€BOAOPOAOB. 'OMOJIOTHYECKHIT psAll IPEAEIBHBIX YIIIEBOAOPOA0B. I'oMosoru. ®uszndeckue nu
XMMHMUYECKHE CBOMCTBA NMPEAEIBHBIX YIIIEBOJOPOI0OB. Peakiuu ropenne u 3amemienns. Haxoxnenue B
npupoae. [Ipumenenne.

Here,Z[eJ'ILHHC YriieBO4OPOAbI. OTUIICHOBBIN pAx HEUPCACIbHBIX YIJIECBOAOPOOOB. OtuneH. duznyeckue
1 XUMHYECKHE CBOMCTBA 3TUJIeHA. Peakiius MpHUCOCANHCHHA. KauecrBennsie pCaKkmuu. Peakuus
MOJIMMECpHU3alIUH. [TonustHieH. HpI/IMeHCHI/IC OTHUJICHA.

ALICTI/IJ'ICHOBHﬁ pAA HEIMIPEACIBbHBIX YIJIEBOAOPOOOB. AL[CTI/IJ'ICH. CsolicTBa allCTHUJICHA. HpI/IMeHCHI/Ie.



[Tpou3sBoaHbIC yriIeBOAOPOI0B. KpaTKuit 0030p OpraHnyYeCcKUX COSAUHEHHIA: OTHOATOMHBIC CITUPTHI,
MHoOT0aTOMHBIEC CITUPTHI, KAPOOHOBBIE KUCIOTHI, CII0KHBIC APUPEI, KUPBI, YTIECBOAbI, AMUHOKHCIOTHI,
Oenku. Posib GelkoB B opraHusme.

[ToHsTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTEIIEHb NoIMMepu3anuu. [lonuatuien, noaunponusieH, NoJMBUHUIXIOPU.

JdemoncTpauuu. [losryueHue u cBoiCTBa YKCYCHOM KHCJIOTHI. McciietoBaHNE CBOMCTB KUPOB:
PaCTBOPUMOCTD B BOJAC U OPraHUYCCKHUX PaCTBOPUTCIIAX. KauecTBennnie PCaKuu Ha INIrtOKO3y U
kpaxmai. KauecTBeHnble peakiuu Ha Oenok. O3HaKOMIIEHHE ¢ 00pa3aMu H3ACIHiA U3 TIOJIMITHIICHA,
MIOJIIPOTUIICHA, TIOTUBUHWIXJIOPUIA

IlnanupoBanue Kypca «Xumus» 8 -9 Kiaaccnl
Ne Kypc xumun Yacos [Ipaktuueckas | Jlaboparopusie | KonTposibHas
pabora OTIBITHI pabota
1 8 kuacc 68 6 3 4
2 9 kJacc 68 7 13 5
Temarnueckoe IUIAaHUPOBAHUE Kypca «XUMHsD» 8§ Kiacc.
No | Conepxanue maTepuana KomnuectBo | [Ipaktu KonTposb Jlabopa-
n/m 4acoB 1o | yeckue paboThl | Hble pabOTHl | TOPHBIE OTIBITHI
nporpamme
1. Pasnen 1. OcHoBHBIE TIOHATHSA | 53 6 3 3
XUMUHU (YypoBeHB aTOMHO-
MOJIEKYJISIPHBIX TIPECTABICHUN).
2 Temal .IlepBonauanbHbie 21 2 1 3
XUMUYECKUE MTOHATHUSA.
3 Tema 2. Kucnopon. ['openue. 5 1 - -
4 Tema 3. Bonmopoa. 3 1 - -
5 Tema 4. Bona. PacTBopsbl. 8 1 1 -
6 TemaS.KonnyecTBeHHbIE OTHOIICHUS | 5 - - -
B XMMUHU.
7 Tema 6. Baxwueiimue kiaccel | 12 1 1 -
HEOPraHMYECKUX COCMHEHUMH.
['eneTnueckas CBS3b MEXKIY
OCHOBHBIMH KJIacCaMHU
HEOPraHUYECKUX COCTUHECHUI.
8 Pazgen 2. [leproanyeckuii 3aKk0H 1 7 - - -
NepuoandecKas CucTeMa
XUMUYECKUX 3neMeHToB [[. 1.
MenneneeBa. Ctpoenue aroma
9. | Tema 7. [lepuoanueckuii 3aKoH u 7 - - -
nepuoanydecKas CucTeMa
XHMHUYECKUX d1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aroma.
10. | Paznen 3. CtpoeHue BemiecTna. 7 1 -
11 Tema 8. CTpoeHue BelecTsa. 7 1 -




XUMHNYecKas CBA3b.

12. | IloBTOpEHMe. 1 - - -
13 | UTOrO. 68 6 4 3
Temartnueckoe miIaHupoBaHue Kypca «Xumus» 9 kiacc.
No | Conepxanue Matepuana KomuuectBo | Ilpaktnueckue | KontponbsHble | JIabopaTopHbie
n/m 4acoB 1o | paboTsl paboThI OIIBITHI
nporpamme

1. Pazgen 1. MuorooGpasue 15 2 1 1
XUMHUUYECKUX PEAKIIUH.

2. Temal .MnorooOpa3zue 1 -
XUMHYECKUX PEAKIIUH.

3. | Tema 2.XuMuyeckue peakuuud B 1 1 1
BOJIHBIX PacTBOpax.

3 Pazgen 2. MuorooGpasue Bemects. | 42 5 3 12

4 Tema 3. . Hemetamisl. ["anoreHsr. 5 1 - -

5. Tewma 4. Iloarpynma xuciaopona. 8 1 1 4

6. Tewma 5. I[Toarpymma azoTa. 7 1 - 1

7. Tema 6. [Toarpymnmna yriepoaa. 10 1 1 2

8. Tema 7. OOmue cBoiicTBa 3 - - 2
METaJJIOB..

9. Tema 8. Mertamnbl IA —IIIA rpynn = | 5 - - 2
MEPUOINYECKON CUCTEMBI
XUMHUYECKnX 3emMentoB [[. 1.
Meuneneesa.

10 | Tema 9. XKene3o. 4 1 1 1

11. | Pazgen 3. KpaTkuii 0630p 10 - 1 -
BAYKHEHIINX OPraHUYECKUX
BEIIECTB

12. | Tema 10. Kpartkwuii 0630p 10 - 1 -
BYKHEHIIINX OPraHUYEeCKUX
BEIIECTB.

13. | IloBTOpPEHHUE 1 - - -
UTOro 68 7 5 13




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109021994
Bnageneu MNyakoe Oner JMuTpUeBuy

OeicTevTened C11.04.2023 no 10.04.2024



http://www.tcpdf.org

		2024-03-20T12:22:12+0500




