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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma mo xumum A 9 kimacca cocraBieHa Ha ocHoBe degepanbHOrO
rOCYJapCTBEHHOTO CTaHAapTa, NMPUMEPHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHS IO
XUMHUHM, a TakKe aBTOPCKOM mporpaMMbl Kypca XUMHUM s ydamuxcs 8-9 kiaccoB
oOpa3oBaTenbHbIX yupexxaeHnuid Ha ocHoBe YMK Xumus: Pymsurtuc I'.E. Xumus. 8 kiacc : yueb.
Hns obmeo6pazosar. opranm3anuii / [.E.Pymutuc, ®.I'.®enpaman. — 6-¢ muza. — M.
[Ipocsemenue, 2021.

3a ocHOBY paboueil mporpamMmbl B3siTa MporpaMMa Kypca XUMUU s 9 Kiacca
00111e00pa30BaTENIbHBIX YUPEKICHUN, onmyOIuKoBaHHas uzaatesbcTBoM «IIpocsemenue» B 2020
rony (COopHHK mporpamMm Kypca XUMHH K Yy4yeOHuky xumuu aBtopoB [.E.Pym3utuca,
O.I".Denpamana 115 9 kacca).

B conepxanum naHHOTO Kypca NpPEICTaBICHBI OCHOBOIIOJIATAIOIIME TEOPETHYECKUE
CBEICHMS 110 XMMHUH, BKIIIOYAIOIME M3YYEHHE COCTaBa U CTPOEHHUS BEUIECTB, 3aBUCUMOCTU HMX
CBOICTB OT CTPOEHUS, UCCIECIOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHMX IMpPEBpalleHU U MyTei
yIpaBJIeHUS UMH B LIEJISAX MTOJIY4YEHUS BELIECTB, MATEPHAIIOB, SHEPTUU.

OCHOBHBIE 1IENU U 3a]1a4u:

e CO3/IaTh YCIIOBHS JIJISl TIPOSIBJICHUS M PA3BUTHUS CIOCOOHOCTEH M MHTEPECOB PeOCHKA;

e chOpPMUPOBATH KEJIAHWE U YMEHHE YUUTHCA U Ha 3TOW OCHOBE OOECIEYUThH PA3BUTHE Y
pebeHka yyBCTBa COOCTBEHHOTO JJOCTOMHCTBA;

e MOTUBHPOBATh UHTEPEC K 3HAHUSIM U CAMOIIO3HAHHUIO;

e 0Ka3aTh MOMOIIb B IPUOOPETEHHUHU OIBITA OOIICHUS i COTPYAHUYECTBA;

e chOopMUPOBATH NIEPBBIC HABBIKK TBOPYECTBA;

e 00€CTeYnTh JOCTATOYHO MPOYHYIO 0a3UCHYIO 00111e00pa30BaTENbHYIO TOATOTOBKY.

e 00ecreynTh MOTYYEHUE BHITYCKHUKAMHU Kaue€CTBEHHOT0 00pa30BaHus, MOATBEPKIAEMOT0
pe3ynbTataMu He3aBHUCHMMOM 3kcnepTu3bl EI'D, pesynpraTamMu NOCTYIUIEHHS B IHPECTHUKHBIE
yueOHbIe 3aBEJICHHS BBICILIETO U CPEAHETO MPOPECCHOHATBLHOIO 00pa30BaHMs

e O0ECIIeYnTh  Pa3BUTHE  TEOPETHYECKOTO  MBIIUICHUS W BBICOKHH  ypOBEHBb
OOIIEKYIbTYPHOT'O PA3BUTHUS;

N3yueHnne XuMuu B OCHOBHOM IIKOJIE HAIIPABJIEHO:

* Ha OCBOCHME Ba)KHEHININX 3HAaHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XMMUHU, XMMUYECKOH
CHUMBOJIVKH;

* Ha OBJAJCHHE YMEHHUSMHU HaOII0AaTh XMMUYECKHUE SIBICHMS, MPOBOJUTH XUMHUECKUI
HKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XMMHYECKUX (DOpPMYN BEUIECTB U ypaBHEHUI
XUMHUYECKHX peakluii;

* Ha pa3BUTHE MI03HABATEIbHBIX NHTEPECOB U NHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN B MpoIiecce
IPOBEIEHUSI XUMHYECKOTO OSKCIEPUMEHTa, CAaMOCTOSTENbHOIO NpUOOpEeTeHUsl 3HaHUUH B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMHU ITOTPEOHOCTSIAMU;

* Ha BOCIIMTAHUE OTHOLICHUS K XUMHUH KaK K OJHOMY U3 (hyHJIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY O0II[e4eTIOBEYECKON KYJIbTYphI;

* Ha TPUMEHEHHE IOJyYeHHbIX 3HAHUH M YMEHMH JUIsi O€30HacHOTO HCIOJIb30BAHUS
BEIIECTB U MAaTEpUAJIOB B OBITY, CEILCKOM X0341CTBE U Ha TPOU3BOJICTBE, PEILIEHUS TPAKTHYECKUX
3a]a4 B MOBCEHEBHOM KHU3HU, IPEAYNPEKICHUS IBICHUHN, HAHOCSIIUX BPE 3J0POBbIO YETIOBEKA
Y OKpYKalollel cpene.

3anaun U3y4eHHus XUMHUU.

o ®OpMHUpPOBAHUE Y YHAIIUXCS 3HAHUS OCHOB XMMHYECKOW HAyKH: BaKHEHIINUX (PaKTOPOB,
NOHATUH, XUMHYECKMX 3aKOHOB M TEOpUH, s3blka HAyKH, JOCTYNHBIX 0000meHni
MHUPOBO33PEHYECKOT0 XapaKTepa.

e Pa3zBuTHe ymeHuil HaOmOAaTh M OOBACHATH XUMHYECKHE SBJICHUS, MPOUCXOIAIINE B
pupojie, 1abopaTOpuH, B MOBCEAHEBHOMN KU3HHU.



o ®opMHUpOBaHUE CHEUUATBHBIX YMEHHI: oOpamarbcs ¢ BEIIECTBAMHU, BBINOIHSTH
HECJIOKHBIE SKCIIEPUMEHTBI, COOJII0/1ast TIPABUIIU TEXHUKU 0€30MaCHOCTH; TPAMOTHO MPUMEHSTh
XUMHUYECKHE 3HAHUS B OOLIEHUH C IPUPOIOH U B MOBCEAHEBHOMN )KU3HHU.

e PackpbiTHe TYMaHHCTUYECKOW HAIMpPaBICHHOCTH XUMHH, €€ BO3pACTaloIIel poyid B
pEIIeHUH TIaBHBIX MPOOJeM, CTOALIUX IEepe]l YeJIOBEUYeCTBOM, U BKJIa/Ja B HAYYHYIO KapTUHY
MUpa.

e PazBuTe JMYHOCTH OOYYarOIIMXCSA: WX MHTEUIEKTyaJlbHOE UM HPABCTBEHHOE
COBEpIIICHCTBOBaHUE, (POPMUPOBAHNE Y HUX T'YMAHUCTHYECKUX OTHOIICHUH M DKOJIOTUYECKU
1eJ1eCO00Pa3HOro MOBEACHUSI B OBITY U B IPOLIeCcCe TPYAOBOI 1eATEIbHOCTH.

Cogepxanuie yaeOHOTO MpeIMeTa BKIIOYAET CBEJACHHS O HEOPTaHUYECKUX BEIIECTBAX, MX
CTPOCHHMH U CBOWCTBAX, a TAKXKE XMMHUUYECKHUX MPOLECCaX, IPOTEKAIOIUX B OKPYKaKOLIEM MHpE.
Haubosnee crnoxxubie anemMeHTs! OyHIAMEHTAIBHOTO S/Ipa COAEepKaHUs 001Iero oOpa3oBaHus 1O
XUMUH, TaKH€E, KaK OCHOBBI OPraHUYECKON U MPOMBILIIIEHHON XUMHH, IEPEHECEHBI B IPOIPAMMY
cpeaneit (MoytHO#) 001Ie00pa30BaTEILHOM IIKOJIBI.

TeopeTnueckyro OCHOBY HW3y4Y€HHUsS HEOPraHMYECKOM XHMMHHM COCTaBIs€T aTOMHO-
MOJIEKYJISIPHOE ydeHHe, nepuoauyeckuil 3akoH [[.M. MenzaeneeBa ¢ KpaTKUMU CBEIACHUSMHU O
CTPOCHMHM AaTOMOB, BHJAaX XHMHYECKOM CBSI3HM, 3aKOHOMEPHOCTSX IPOTEKAHUU XUMUYECKHX
peaKuHnii.

B wu3ydeHun Kypca 3HauuTeNbHA pPOJIb OTBOJUTCS XHWMHUYECKOMY JKCIIEPUMEHTY:
MIPOBEICHUIO TPAKTUYCCKUX U JIAOOPATOPHBIX PabOT M ONMHMCAHUIO UX PE3YJIbTATOB; COOIIOACHUIO
HOPM U MPaBUJI MOBEACHHS B XUMUYECKUX J1a00paTOpuUsX.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHS

JUYHOCTHBIE PE3YJBbTATbBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO oO0mIero o0Opa3oBaHUS
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUH B €IMHCTBE yU4eOHON M BOCTIUTATEIILHON JIEATETLHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CAaMOTMIO3HAHUS, CAMOPA3BUTHS U COITMATIN3AINH 00YJIarOIIUXCS.

JlugHOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMWA U PACHIMPEHHUE ONbITA JIEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

IIEHHOCTHOTO OTHOIICHHS! K OTE€UYECTBEHHOMY KYJIHTYPHOMY, UCTOPUUECKOMY M HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XHUMHUYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOUW MH(OpMaIuend 0 MepeOBhIX JOCTIKCHHUSIX W OTKPBITHUSX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHHUSIX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEACTABJICHUS] O COIMATBHBIX HOpPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEGCTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCIIEI0BATENbCKOM, TBOPUECKON M IPYTUX BHUIIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH
COBMECTHOH NIeATEIHHOCTU MPHU BBINOJHEHUU Y4eOHBIX, TO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHIO
¥ B3aMMOITIOMOINM B TpoOIecce 3TOM y4eOHOW esATENbHOCTH, TOTOBHOCTH OIEHHUBATh CBOE
MOBE/ICHUE U MOCTYIKK CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM
OCO3HaHUs MIOCJIEICTBUM ITIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:



MHPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M  XMMHMYECKOM  peaklvH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH W COCTABJSIOLIME OCHOBY IS
MOHMMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHS TPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON CPEIOM, O POJIM XUMHUH B MO3HAHUU
3TUX 3aKOHOMEPHOCTE;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUM IO XHUMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUM, IO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

MHTEpeC K OOYYEHMIO W IO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBICHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUEK
(ynotpebneHusi ankorojsi, HApPKOTHKOB, KypeHUs), HEOOXOIMMOCTH COOJIOJCHHS TpPaBUI
0€30IaCHOCTH MTpHU OOPALICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOW KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NMPAKTHUECKOMY M3YyUEHHIO MPOPecCuii U TpyAa pazIMdHOro pojia, YBaKEHHE K
TPYAY U pe3yibTaTaM TPYA0BOM AESITETbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUH TI0 XUMHH, OCO3HAaHHBIH BBIOOp WHIMBHUIYATbHOH TpPAaeKTOPUH TPOMOJIKECHUS
0o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHol npodecCHuoHaTbHON MAESITeTbHOCTH W pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMYECKHU IeIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBAHUS, MOHUMAHUE IICHHOCTH 3JI0POBOTO M 0€30MacHOro oOpasa JKU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYalIUAX, YIPOXKAIOIINX 3A0POBBIO M KU3ZHU JTHO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJIydaeMble TPH U3YYEHUH XUMHUH, U1 PeLIeHHs 3a/1a4,
CBSA3aHHBIX C OKPYXKAlOLIEHd IPUPOJHON CPENOM, Ul IOBBIIICHHUS YPOBHSA DJKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HaHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX peleHus
IIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOIO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METAINPEIAMETHBIE PE3YJIbTATDHI

B cocraBe meTampeaMeTHBIX Pe3yIbTaTOB BBIICTSIOT 3HAYUMBIC ISl (POPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 3TUX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[[EJIOCTHOW HAy4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETyJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOH 1eATeTHbHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBrble JJornueckue aeiicTBu:

YMEHMsI HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS IIPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMbBICII XMMUUYECKUX MTOHATUH (BBIAEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU IOHATUSMH), UCIIOJIB30BaTh MOHATHUS JUIsl OOBSCHEHHS OTJIENbHBIX
(axTOB U SBJICHUH, BEIOUPATh OCHOBAHMS M KPUTEPUH JUTSI KIaCCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XMMHMYECKHX peaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTHBHBIC, NE€IyKTHBHBIE, IO AHAJIOIHH),
JlenaTh BbIBOJBI U 3aKJIFOUCHHUS;

YMEHME NPUMEHATh B IPOLECCE MMO3HAHUS MOHATHUS (IIPEAMETHBIE U METaIlPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XMMHMM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakUud — Npu peleHUH Yy4eOHOo-
IIO3HABATENIBHBIX 33134, C Y4€TOM O3THX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
[IPOTUBOPEYHS B U3yYaEMBbIX IIPOLIECCAX U ABJICHUSIX.

ba3oBblIe ucciaenoBaTelLCKHE AeiiCTBHS .

YMCHHE HCIIOJIB30BATh ITOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUS, a
TaKXKC€ B Kady€CTBC OCHOBBI JJIA q)OpMI/II)OBaHI/Ifl TUIIOTE3bl IO MPOBCPKE IPaBUIILHOCTU
BBICKa3bIBACMBbIX Cy)K)ICHPIfI;

IpUOOpETEHNE OMbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMM M MPOBEJCHHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHME HaOJI0aTh 3a X0JI0OM MPOLIECCa, CAMOCTOATENBHO MTPOrHO3UPOBATh €T0
pe3ynbTatr, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETIaHHOM padorTe.

Pabora ¢ nnopmanmeii:

yMeHue BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3TUYHBIX BUJIOB
1 (GOpM IPECTaBICHUS, TOJIyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJIspHAsI IUTEpaTypa
XUMHUYECKOT0 CO/IepKaHusl, CIIpaBOYHbIE TOcoOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHATh PAa3JIMYHbIe METOJIbI M 3alIPOCHI NIPH MOUCKE U 0TOOpe MH(OpMAIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX ISl BBITOTHEHHS YU4EOHBIX M MMO3HABATEIHHBIX 33124
OTpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbiTa B 00JACTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3THYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpencTaBICHUS
UHPOPMAIIMK W WUTIOCTPHPOBATH pEIIaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOJb30BaTh U AHAIM3MPOBATH B Ipolecce y4eOHOH U HCCIIEIOBaTENbCKOM
NEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa

Ha COCTOSIHUE OKPYKAIOIIEH IPUPOJHON CPEIBL.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



YMEHHUs 3aJlaBaTh BOMPOCHl (B XoAe auajgora W (WaU) JTUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHUS IPECTABIIATH MMOJyYCHHBIC PE3YJIbTaThl TO3HABATEIIBHON EATEILHOCTH B YCTHBIX
N INUCBMCHHBIX TCKCTAaX; ACIATh MPE3CHTAUWIO PE3YJIbTATOB BbIIIOJIHCHUA XUMHYCCKOI'O
JKCIIEpUMEHTa (J1Ta00paTOPHOTO OMbITa, Ja0OpaTOpPHOW pPabOTHI MO WCCICIOBAHHIO CBOWMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABAaTEIbHOU U
UCCIICIOBATEIILCKOW JICATEIIBHOCTH TIPU PEIICHUH BO3HHUKAIOMIUX MPOOJEM Ha OCHOBE yu&ra
0o0IIMX WHTEPECOB W COTJIACOBaHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOW PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeificTBUA:

YMEHHUE CaMOCTOSITEIbHO ONPENENATh eI ACSITENIbHOCTH, INIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIUPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JICSTEIBHOCTh, BHIOMpATH
Haubosee 3¢ PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIH KOPPEKTUPOBATH MPEIIOAKEHHBIA AJITOPUTM JICHUCTBHI ITPY BBITIOJIHEHUH 3aTaHHUI
C y4éTOM TOJIyuYeHHUS HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUsX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO PE3YJIbTaTa 3asBJICHHOMN 1€IM, YMEHUE UCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3a/1aHUM.

INPEJIMETHBIE PE3YJIBTATBIB cocraBe npeIMETHBIX PE3yJIbTaTOB 110 OCBOCHHUIO
0053aTeNIbHOTO COJIEp’KaHus, YCTAaHOBJIEHHOIO JaHHOW QeaepanbHON pabouel mporpamMmon,
BBIJICJIIOT: OCBOEHHBIE OOYYarOIIMMUCS Hay4dHble 3HAHUSA, YMEHHMs M CIOCOObI JIeHCTBHIA,
cnenuduyecKkue A npeaMeTHoN o0nacT « XUMUS», BUJIbI AESITEILHOCTH 10 MTOJIyYEHUIO0 HOBOTO
3HaHUS, €r0 UHTEPIIPETALUH, TPE0OPa30BAHNIO U TPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTyaIUsX.

K koHiy oOydeHus B 9 KJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX NOHATHUN: XMMUYECKHM JJIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, aHWOH, IIPOCTOE  BELIECTBO,  CIOKHOE  BELIECTBO,  BAJIEHTHOCTD,
ANEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIICHHS, XHMHYECKAas peakuus, XUMHUYECKas CBs3b,
TETIOBOM PQEKT peakiyu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMK HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, 00paTUMBbIe U HEOOPATUMbIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHUCJIUTEb, BOCCTAHOBUTEJb, OKHCIEHHE M BOCCTAaHOBJIEHHE, aUIOTPONHsS, aM(OTEPHOCTH,
XUMHUYECKasl CB3b (KOBaJE€HTHAs, WOHHAs, METaJUIMYECKas), KPHUCTAUINYECKas pEIIETKa,
KOpPpO3Usl METaJUIOB, CILUIABbI, CKOPOCTh XWMHYECKOW pEaKIUH, MPEIeiIbHO JOIyCTHUMAas
xoHueHTpauus [TJIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI Y IPUMEHSATh 3TH MOHATUSA IIPU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY AJIsi COCTaBlI€HHs (DOpMyN BEILECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUM;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COCIMHEHUAX
pPa3IMYHOIO COCTaBa, MPHUHAMIEKHOCTh BEUICCTB K OINPEACIEHHOMY KIIACCy COCIMHEHMM I10
(dopmynaM, BUJ XMMHUYECKON CBA3M (KOBaJEHTHAsl, HOHHAsI, METAJJINYECKasi) B HEOPIraHUYECKUX



COEIMHEHUSX, 3apsi/i HOHA MO0 XUMHUYECKOW (opMyie, xapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cmbici [lepuoanueckoro 3akona /[I. M. MenneneeBa M J1E€MOHCTpUPOBaTh €ro
NOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TabmmuHyro (opmy Ilepuoanyeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpymnma)y, maneie u OonbIIME NEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOpHIC
UMEIOTCA B IMEPUOAMYECKON Taluule, C YUCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO0 SJIEKTPOHOB U pacTIpeIeTICHUE UX 0
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMICTB 3JIEMEHTOB U
UX COEAMHEHMH B IpejesaX MajblX NEPUOJOB M IVIaBHBIX MOATrPYII C Y4ETOM CTPOECHMS HX
aTOMOB;

KJIaccu(UIMpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPIraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(10 YMcIy ¥ COCTAaBY yYacCTBYIOLIMX B PEAKLIMU BELIECTB, 110 TEINIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTENEHEW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBATh) OOIIME M CcrHeuu(pUYEecKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/Aas ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, LEN0YeH U COJIEH, ITOJIHBIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOIOo OOMEeHa, YPaBHEHUS PEaKLMH, MOATBEPHKIAIOIINX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OaraHca TUX PEeaKIINi;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOCHHMS, BO3MOKHOCTH IPOTEKAHUS
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOI0 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BElLIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

coOirofaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCYI0M M 1a00opaTOpHbIM 00OpyIOBaHUEM, a
TaKXe MpaBujia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH 1O BBITOJIHEHHIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO T'a3000pa3HbIX BELLECTB
(aMMHaKa U yTIeKUCIIOro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB Ppa3IWYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuUI-, MOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEeMATU3aINIO0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€l — I U3y4YeHHS
CBOMCTB BEHIECTB W XWMHUYECKHUX pEaKIHi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETUPOBAHUE, IKCIIEPUMEHT (peaJIbHbINA U MBICIICHHBIH ).

Conep:xanue Kypca xummnu 9 kiiacca
(68 yacos)

BelIIeCTBO H XHMHYECKasA pecaKuus

Ilepuognuecknii  3akoH. Ilepuoguueckas cucremMa XHMMHUYECKHUX dJJeMEHTOB [l
N. MenpneneeBa. CtpoeHne aroMoOB. 3aKOHOMEpPHOCTH B H3MEHEHUM CBOWMCTB XHUMHYECKHMX
9JICMCHTOB TICPBBIX TpéX nepuoaoB, KaJlvd, KaJIbOUA W HUX COG,Z[HHGHHFI B COOTBCTCTBHHU C
HOJIOKEHHUEM 3JIEMEHTOB B [leprnonndeckoil cuctemMe U CTPOEHHEM UX aTOMOB.

CTtpoeHue BemecTBAa: BHUJbl XUMHYECKOW CBA3U. THUMNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTD CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.



Knaccudukanmss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BCIICCTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaCCaM HCOPraHUMYCCKUX COGHHHGHHﬁ, T'CHCTUYCCKAaA
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYeCKHX peakUuuid M0 pa3iuyHbIM MpU3HAKaM (M0 YUCITY U COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, 110 TEIFIOBOMY 3P (DEeKTy, M0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHYECKHX JJIEMEHTOB, II0 O0paTMMOCTH, [0 Y4YacTHIO Karajau3aropa). OJK30- H
OHAOTEPMUYECKUE PEAKLIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[TonsTHe O CKOpOCTH XMMHUYECKOH peakuuu. I[loHsATHE 00 0OpaTUMBIX W HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuse. [IonaTre 0 XuMHUECKOM paBHOBEeCHH. PAKTOPBI, BIUAIOIIKAE HA CKOPOCTh XUMUYECKON
peaKLuy U MOJI0KEHUE XMMHYECKOIO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 3NMEKTPOTUTHICCKON AUCCOIUAIMH. DJIEKTPOIUTHI U HEAIEKTPOJIUTHL. KaTHOHBI,
aHWOHBI. MeXaHU3M JUCCOIMAIIUY BEIICCTB C Pa3JIMYHBIMU BUAAMH XUMHUUYECKOU CBs3U. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakuuu nonHoro obMeHa. YcioBus NPOTEKaHUS pEaKLUi MOHHOTO OOMEHa, IOJHBIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHUCJIOT, OCHOBAaHUM U COJEH B CBETE
NpEeJCTaBICHUH 00 3JIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O03HAKOMJICHHE C MOJIISIMA KPHCTAUTMYCCKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB —
METAIJIOB M HeMeTa/ioB (rpaguTa M anmasza), CIOXKHBIX BELIECTB (XJOpHAA HATPHS),
WCCJICIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEAaKIUH OT BO3ACHCTBHS PA3THUHBIX
(bakToOpoB, UCCIEOBAHUE SJEKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIlEcca JAUCCOIUAINH
KHCJIOT, 1eJ04el U cosel (BO3MOKHO UCIIOIb30BaHUE BUJIEO MAaTEPUATIOB), IPOBE/ICHUE OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHWE Ocajka,
BBIJICTICHUE Ta3a, 00pa30BaHHE BOJIbI), ONBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHI OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX peakluii (TOpeHHe, PeaKkliu Pa3ioKeHHs, COSAMHEHUS), PAcllO3HABaHUE
HEOPTaHMYECKUX BEIIECTB C TIOMOINBID KAUeCTBEHHBIX peEaklWid Ha WOHBI, pEIIcHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTajabl 1 UX cOeINHEHUA

OO6mass xapakTepucTtuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CTpoeHune M (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMEeTalulaMu,
miesouyamu).  Xuoposopopon. ConsiHass — KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBrue XJiopa U XJIOpOBOAOPOa Ha OPraHKU3M YesoBeka. Baxxknelme Xmopuiast
U X HaXO0XJIECHUE B IPUPO/IE.

OObmas xapakTepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3HyYecKHe CBOWCTBA NMPOCTBIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIMKA KUCIOPOJA U cepbl. XUMHUYECKUE CBOICTBA



ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1ye Kak MpeacTaBUTeINs Kacca KUCIOT U crieruduueckue). XMMUUYECKHE Peaklinuu, JIexKaliue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a NOTY4YEeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHOi KUCIOTHI.
Cosn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl COCIUHEHUSIMHU CEpbl
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILECHHS.

OO0mas  xapakTepuCTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (HU3UYECKUue Hu
XUMHUYecKkue cBoiictBa. KpyroBopot a3zora B mpupojie. AMMUak, ero Gu3ndeckue u XMMHUECKHe
CBOWCTBA, MoJlydeHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHass peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHHe,
¢u3nueckne M XUMHYECKHE CBOicTBa (0OmIMEe Kak TpPEACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnomp3oBaHue HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MUHEPATbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3MyXa, MOYBbI M BOA0EMOB). Docdop, amaoTponHble MOAUDUKALNN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
dbusznueckue M XHUMUYECKHE CBOWCTBa, moiyueHue. Vcmonp3zoBanue QochaToB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

O6mas xapaktepuctuka 31aeMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENCHU OKUCIEHUs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcunpl yraepona, Ux (GpU3MUecKue U XMMHUYECKHe CBOWCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJIyYeHHE W MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0ieMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUMOTe3a I100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHHne. KadecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHHEe KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTAHOJI, TJIMIEPUH, YKCYCHas KucIoTa). [I[pupoHbIe HCTOUHUKI
YTJI€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HePTh), HPOAYKTHI UX MepepaboTKu (O€H3UH), UX POJIb
B OBITY ¥ TIPOMBIIICHHOCTH. [loHSITHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: KHUpax, OenKax,
yIJI€BOAAX — W UX pOJM B JKU3HM 4eJOBeKa. MarepuaibHOE EIMHCTBO OpPraHWYECKHUX U
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJY4YEHHE U IMPUMEHEHHE.
Coenunenus kpemuusi B mpupoge. OOmme mpenctaBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOU kuciote. CHIIMKaThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIBHBIX MATEPHAIOB B TTIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3IlOB HEOPTaHUYECKUX BEIUIECTB, CBOMCTB COJISTHON KHUCIIOTHI, IPOBEJICHUE
Ka4eCTBEHHBIX PEAKIUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpaxkaromue (GU3NUECKUe W XUMHUYECKHE CBOICTBA TAJIOTEHOB M UX COCAMHECHHN (BO3MOKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIOB), O3HAKOMIICHHE C OOpa3laMu XJIOPHAOB (TaJIOTEHUIIOB),
O3HAKOMJICHHE C oOpasiiaMu cepbl U €€ COeNMHEHUSAMU (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JCHCTBHUEM



KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiiy Ha Cyab(paT-uOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M U3YYEHHE CBOICTB aMMMaka, IpPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJEICeH KpPUCTAUNIMYECKHX pEemIETOK anmasza, rpadura,
dbymiepeHa, 03HaKOMIIEHHE C MPOIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTHUBOTa3a, MOJTyUYCHHE, COONpaHue, paclio3HABaHUE U U3YICHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3Y4YEHHE I[PU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHWE C TPOAYKLIUEH CHIMKATHOU
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTajibl M UX COeIMHEHUS

O6Hla$[ XapPaAKTCPUCTHKA XUMHUYCCKUX 3JICMCHTOB — MCTAJJIOB HA OCHOBAHUHW HX ITOJIOKCHUS
B llepuonnueckoii cucreme Xxumuueckux siaeMeHToB JI. V. MeHneneeBa u CTpOeHHS aTOMOB.
Crtpoenne meramioB. Meramauyeckas CBA3b M MeTaUIMUECKas KPHUCTAJUIMYECKasl PEIIETKa.
DNEeKTPOXUMHUECKUI psii HampsokeHUH MetamioB. Du3Mueckue M XMMHUUYECKHE CBOICTBa
MeTasioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE O KOPpO3UH METaJIJIOB, OCHOBHbIE
cnocoObl 3almMThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPAJIOMUHUM, OpoH3a) U MX
IIPUMEHEHNE B OBITY U IPOMBILIIIEHHOCTH.

[[{enounble MeTaIIBI: MOJ0KEeHUE B [leproanyueckoil cucteMe XUMHYECKUX 31eMeHTOB [l
N. MenpeneeBa, CTpo€HHE MX aTOMOB, HaXOXACHHE B mpupojae. Ousndeckue u XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJUIOB M UX COEIUHEHUH.

[IlenoyHO3eMENbHBIE METAJIIBI MArHUM U KAJIBIIMI: TTOJI0KEeHUE B [leproauyeckoii cucteme
XuUMHYecKuX aneMeHToB [[. M. MenneneeBa, CTpOoeHME MX aTOMOB, HAaXOXICHUE B IPUPOJE.
duznyeckrie W XUMHYECKHE CBOMCTBA MarHUs W KalbIUs. BakHeHIHne coemWHEHUS KalabIHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHui: mnonoxeHnue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHUX JJIeMEHTOB /.
U. MenneneeBa, CTpoeHHE aTOMa, HaxX0XKeHHe B pupoje. Pu3nyeckue U XUMUYECKUE CBONCTBA
amoMuHus. AM(pOoTepHBIE CBOICTBA OKCHIA U THJIPOKCHAA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguueckoil cuctemMe XHUMHUYECKHX dyeMeHToB [l.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKIAEHNE B pupoje. PU3nyecknue U XUMUYECKUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3IiaMu METAJIJIOB U CIUIaBOB, MX (PU3NYECKUMHU CBOMCTBAMU, H3YUCHHE
pPe3yIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA Kajbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIllecca TOPEeHHs Keje3a B
KHUCIoposie  (BO3MOXKHO — KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaklMii Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza



(III), menu (II), HabmroIeHWE W OMKMCAHHUE MPOIIECCOB OKPAIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCHU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWImne MeTallyIibl U UX COCIMHEHUS.

XuMHA M OKpYsKaoIas cpeaa

BemecrBa 1 matepuanbl B IOBCEJHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTpPaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpPYKarollel cpepl (IpelesibHas 10MyCTUMasi KOHLIEHTpaIus
BemecTs, gaee — [1JIK). Poxb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI).
Mesicnpeomemmnvwie ceasu

Peanuzanus MCXKITPCAMCTHBIX CBsA3EH IIpu U3y4CHHUU XUMHUHU B 9 knacce OCYHICCTBJIACTCA
YCpe3 UCII0JIb30BAHNEC KAK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTI/II\/JI, TaK U HOHHTI/Iﬁ, ABJIAIOINXCA
CUCTCMHBIMH JJII OTACIIbHBIX NPEAMETOB €CTECCTBECHHO-HAYYHOT'O LIUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘IHHﬁ (I)aKT, runoTes3a, 3aKOH, TCOpHd, aHaJIU3,
CHHTCEC3, KJ'IaCCI/I(l)I/IKaIII/Iﬂ, NEPpUOANYIHOCTD, Ha6J'IIO)IeHI/IC, SKCIICPUMCHT, MOACIINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHHUC, HapHI/IKOBHﬁ 3(1)(1)CKT, TEXHOJIOTHA, MAaTCpUaJIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITMYECKAsl PEIETKA, CIUTaBbl, (PU3MUECKHUe BENUYNHBI, €TUHHUIIBI
WU3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTEMa, MUHEpAIbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELLIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOJIbL, TOJIE3HBIE HCKOIIAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.

Ilepeuennb pa3nesioB / 6J10KOB

No KonuuaectBo
n/m Tema JacoB

1 [loBTOpEHME Kypca XMMUHN 8 Kiacca. 5

2. MHoroob6pa3ne XUMHIECKUX peaKIuit 18

3 OO011e cBOIiCTBAa METAJIIOB 38

4 Kpatkuii 0630p BaKHEHIINX OPraHNYECKUX BEIIECTB. 7
Bcero yacon 68

TemaTHKa KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPUATOB U NPAKTHYECKHUX PadoT



Ne Tema JlaTa npoBeneHus
1aH bakt
KoHTpoJibHbIE padoThI
1 | KonrtponpHass pabora Ne 1 mo Temam «Knaccudukarus
XUMHYECKHX peaxiuiiny " «DIEKTPOIUTHIECCKAS
JVICCOLTUAITUS.
2 | KonrponbHas pabota Ne2 o teme «HemeTamiby.
3 | KontponsHas pabora Ne3 mo teme «OOmue cBoicTBa
METAJIOBY
4 | UToroBas KOHTpOJIbHAS paboTa
[IpakTuyeckue pabOTHI
1 | Ilpaktuueckas pabotra Nel. M3yueHue BIHSHHS YCIOBUM
IIPOBEACHUS XMMUYECKOM pPEaKIIMU Ha €€ CKOPOCTb.
2 | IIpaktuueckass pabora No2. Pemenue sKCrepHUMEHTaIbHBIX
3aja4d 1mo TeMe «CBOMCTBAa KUCIOT, OCHOBAHHMH U COJCH Kak
AIEKTPOJIUTOBY.
3 | Ipaktuueckast pabora Ne3. ITomydueHHne CONSTHOW KHUCIOTHI U
H3y4yeHHe e€ CBOMCTB.
4 | Ilpaktuyeckass pabota Ned Pemenune sKcrepuMeHTATIbHBIX
3agad 1o Teme «Kuciaopon u cepay.
5 | IIpaktuueckast pabota NeS. [lonyuyeHne aMMuaka u U3y4eHue
€ro CBOMCTB.
6 | [Ipaktuueckas pabota Ne6. [Tonydyenne okcuaa yrieponaa (IV)
U U3y4eHue ero cBoicTB. Pacno3HaBaHue kapOOHATOB.
7 | IIpaktuueckass pabora Ne7. Pemenune sKcreprUMEHTaIbHBIX
33514 1Mo TeMe «MeTauTbl M UX COSIMHCHHUSD.
Kanennapuo-remaTnyeckoe njiaHupoBaHHe
9 knacc
Ne Tema ypoka Koa-Bo Jara npoBenenust
ypoka 4acoB — parxr
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiacca (54.)
1 [epronnvecknii 3aKOH U IEPUOTUIECKAST CHCTEMA XUM. 1 03.09
aneMeHToB JI. V1. Menzeneesa B CBETE CTPOEHHS aTOMOB
2 Xummueckas cBsi3b. CTpOeHHE BENIeCTBA 1 05.09
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSIUHEHUN: X COCTaB, 1 10.09
KJIacCUpUKAIUS
4 OCHOBHBIE KJIaCChl HEOPTAHUYECKNX COSMHEHUN: X CBOMCTBA 1 12.09
S) Pacy€Tpl N0 XMMHUYECKUM YPAaBHEHUSIM 1 17.09
Pasznes 1. MHorooopa3ue xumMudeckux peaxkuuii (18 1)
6 Tema 1. Knaccugurxayus xumuyeckux peaxyuii (6 4) 1 19.09
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.




7 Peakunu coenuHeHus1, pa3oKeHus, 3aMEIICHUs 1 0OMEeHa C 1 24.09
TOYKH 3PCHUSI OKHCIICHHS U BOCCTAHOBJICHUSI.
8 TemmoBoii 3(h(HeKT XUMUIECKUX PeaKIuil. DK30- U 1 26.09
SHJIOTEPMHUYECKUE PEAKIIHH.
9 CkopocTh XMMHUECKUX peakuuil. [leppoHavanbHble 1 01.10
MIPEJICTABIICHHS O KaTajm3e.
10 IIpakTnyeckas padora Nel. Uzyuenune BIusiHUS yCJIOBHIA 1 03.10
NMPOBeJACHUsI XMMUYECKO peakuum Ha €€ CKOPOCTb.
11 Oo6parumeie U HEoOpaTuMBbIe peakiuu. [IoHATHE 0 XUMUYECKOM 1 08.10
pPaBHOBECHH.
12 Tema 2. Dnexmporumuueckas ouccoyuayusi (12 u) 1 10.10
CyIHOCTh Mmponecca MEKTPOTUTUICCKON TUCCOIUAIINN.
13 DIEKTPONMTHYECKAs UCCOLMAIINS KUCIOT, OCHOBAaHUH M COJICH. 1 15.10
14 Crnabbie U CUITbHBIE 2JIEKTPOIUTHL. CTETICeHb TUCCOIMAIINAH. 1 17.10
15-16 | Peakuuu noHHOro oOMEHa M YCIIOBUS UX MpoTeKaHus./1.O. Ne 1. 2 22.10
Peaxyuu obmena mesxcdy pacmseopamu 21eKmpoaumos 24.10
17-18 | XumMuyeckue CBOKWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX 2 05.11
COCMHEHUI B CBETE MPEJICTABICHUI 00 AIIEKTPOIUTHICCKOM 07.11
JIMCCOIMAIIUN M OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIHSIX.
19 I'mnponus coneil. 1 12.11
20 IIpakTuyeckasi padora Ne2. PemieHue s3xcrepuMeHTATbHBIX 1 14.11
3a1a4 no teMe «CBoiicTBa KMCJIOT, OCHOBAHU H coJlel KaK
JJIEKTPOJHTOBY.
21 Pacuémui no ypasnenusam xum. peaxyuii, eciu 00HO U3 ewecms 1 19.11
0ano 6 uzbvimie.
22 O0600611eHre U cucTeMaTu3alys 3HaHU| 10 TeMaM 1 21.11
«Kiraccuukanusi XAMUYIECKUX PEAKIIHI U
«DIIEKTPOIUTHYECKAs TUCCOIHALIHS.
23 KonTtpoabnas pa6ora Ne 1 no remam «Kinaccndukxanus 1 26.11
XHMHYECKHX peakuiny u «JeKTPOITUTHYEeCKAs]
AHCCOLMATNS.
Pasnen 2. Muorooopasue Beuectn (38 1)
24 Tema 3. I'anocenvt (4 u) 1 28.11
OO61mas xapakTepucTuka HemeTamioB. [lonoxeHne raloreHoB B
MEePUOINYECKON TabIHIle U CTpOeHUE MX aToMoB. CBOMCTBa,
IIOJIyYE€HUE U IPUMEHEHUE ranoreHoB. Xnop.J1. O. Ne 2.
3naxomemeo ¢ obpazyamu npupoOHsIX COCOUHEHUU HEMEeMAl08
(xnopudamu, cyrbguoamu cyrvphamamu, HUMpamamu)
25 XJI0pOBOJOPOJI: TIOJYUYEHNUE U CBOMCTBA. 1 03.12
26 Consnas kucnora u e€ conu./L.O. Ne 3. Kauecmeennas peaxyus 1 05.12
HA X10pUO-UOH
27 IIpakTnyeckas padora Ne3. [lonydyeHue coIAHON KHCIOTHI K 1 10.12
u3yyeHue e¢ CBOMCTB.
28 Tema 4. Kucnopoo u cepa (6 u) 1 12.12
[TonoxkeHne KUCIOPOIa ¥ CEPhI B IEPHOINIECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB, CTpOeHUE X aToMOoB. Cepa.
29 CepoBonopon. Cynbdunsl. 1 17.12
30 Oxkcup cepsl (IV). Cepaucrast kuciora u €€ Comu. 1 19.12
31 Oxcun cepst (VI). Cepnas kucnora u €€ conu./1.O. Ne 4 1 24.12

— HeKomopbvle Xum. ceolicmea cepﬂoﬁ Kuciaomasl,
- Ka4eCmeeHrHasl peaKyusil Ha Cyﬂbqbam'I/lOH




32 OxucauTenbHble CBONCTBA KOHIIEHTPUPOBAHHOW CEpHOM 1 26.12
KHCJIOTBI.

33 IIpakTnyeckas padora Ned.PereHue IKcnepuMeHTATbHbBIX 1 09.01
3aaayd no teme «Kucaopoa u cepay.

34 Tema 5. Azom u ghocghop (9 u) 1 14.01
[Tonoxenue azora u Gocdopa B IEPUOAUIESCKON CHCTEME
XUMHAYECKHX 3JIEMEHTOB, CTPOCHUE HX aTOMOB. A30T: CBOWCTBA U
MIPUMEHEHHE.

35 AmvmMuak. @uznueckue U XuMuueckue cBoiictna. [lomyuenue u 1 16.01
MIPUMEHEHHE.

36 IIpakTnyeckas padora NeS. [loyyenue ammMuaka u 1 21.01
HU3y4YeHHe ero CBOMCTB.

37 Comu ammonust.JL O. Ne 5. Pacno3nasanue KamuoHo8 amMmoHUsL. 1 23.01

38 Pewenue 3a0au na onpedenenue maccosoii (006Emnotl) 0ou 1 28.01
8bIX00A NPOOYKMA Peaxyuu Om meopemuyecku 03MONCHO2O

39 A30THasI KUCIIOTA. 1 30.01

40 Conu a30THOM KHCIOTHI. A30THBIE YI0OpEHUsI. 1 04.02

41 dochop. Ammorponust pochopa. CoiicTBa docdopa. 1 06.02

42 Oxkcun pochopa (V). Dochopras kuciaora u €€ COJIH. 1 11.02
docdopusie ynodpenus.JI. O. Ne 6. 3nakomcmeso ¢
MUHEPATIbHLIMU YOOOPEHUAMU

43 Tema 6. Yenepoo u kpemuuii (8 u) 1 13.02
[Tonoxxenue yriiepoa u KPeMHUS B IIEPHOAMYECKON CHCTEME
XUMHAYECKHX JIEMEHTOB, CTPOCHUE MX aTOMOB. YTJIEPOJI.

44 VYrapHblii a3, CBONCTBA, (HU3HOJIOTHUECKOE JEHCTBUE Ha 1 18.02
OpraHu3M.

45 VYrnekucnslii ra3. YronapHas Kuciora u €€ conu. Kpyrosopor 1 20.02
yriepoza B npupoge.Jl. O. Ne 7. Pacno3naeanue kapbonam-
UOHO8.

46 IIpakTnyeckas padora Ne6. [lonydyenue okcuga yriepoaa 1 25.02
(IV) u u3yuenue ero cBoiictB. PacnosnaBanue kapooHaTOB.

47 Kpemuuii u ero coennnenus. CunmukaTHasi IpOMBIIIIIEHHOCTD /1. 1 27.02
0. N 8. Ilpupoonvie cunuxamol

48 Pewenue 3a0au na eviuucienue maccol unu 06véma nPoOyKma 1 04.03
Ppeakyuu no u38eCmHoU macce uiu 06vbEMY UCXOOH020 euecmad,
codeparcawe2o npumecu

49 O60061eHre u cucreMatusanus no reme «Hemeramnsn 1 06.03

50 KontpoJsbHas padora Ne2 no teme «Hemera/iibiy. 1 11.03

51 Tema 7. Obwue ceoticmea memannos (11 u) 1 13.03
O6mas xapakteprucTruka MeTaiioB. du3nyeckue cBOKCTBA.
Crnasel MeTaiioB.J1. O. Ne 9. 3naxomemeso ¢ obpazyamu
Memaiios u cniasos (paboma c KOANeKYUusIMu)

52 HaxoxaeHne MeTaiioB B MpUPOJIE U OOIIUE CTIOCOOBI UX 1 18.03
nosrydenust. [lorsrue o metamuryprun./l. O. Ne 10. Boimechenue
00H020 MeMANa Opy2uM U3 pacmeopa conu

53 XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUUECKUH Pl 1 20.03
HAMPsDKEHUH METaJUIOB.

54 [IlemouHbIC METAILIBI. 1 01.04

55 Marnwuii. lllenogno3emenbHbIe MeTaUIbl. JKECTKOCTh BOABI U 1 03.04

CrocoObI €€ yCTpaHEHUSI.




56 Amomunnii. Haxoxnenue B npupoze. CBoiicTBa antoMUHUA./L. 1 08.04
0. No [ 1. 3nakomcmeo ¢ coeOuHeHUsMU ANIOMUHUSL

57 Kenezo. Haxoxnenue B mpupoje. CBOHCTBA xKenesa. 1 10.04

58 Coenunenus xkenes3a./l. O. Ne 2. 3uakomemeo ¢ pyoamu 1 15.04
arcenesa

59 IIpakTnyeckas padora Ne7. Pemenue 3xcnepuMeHTAIbHBIX 1 17.04
3aja4 nmo Teme «MeTajjibl M X COeNHEHUY.

60 O0600mmenue u cuctematusanus no reme «O01me cBocTBa 1 22.04
METAJIJIOBY

61 KonTtpouabHas padora Ne3 mo teme «Oo1me cBoiicTea 1 24.04
METAJLIIOBY

Pa3nes 3. Kpatkuii 0030p BaskHelIIMX OPraHUu4ecKux 29.04
BelecTB (74)

62 Oprannyeckast XHUMHSIL. 1 06.05

63 Yruneponoponsl. JI. O. Ne 3. 3uakomcmeo ¢ yeném, Hegpmuwio, 1 08.05
npooyKmamu nepepabomku

64 Kucnopoacoaepkaniue opraHU4eCKue COSTMHCHUS: CITUPTHI, 1 13.05
KapOOHOBBIC KHCIIOTHI, CJIOKHBIC (UPBI, JKUPBI, YTIICBOIBL.

65 AMMHOKHUCIIOTHI. benku. 1 15.05

66 [Tosmmepsl. 1 20.05

67 HTorosasi KoHTpoJIbHasi paboTa 1 22.05

68 O6006maronuit ypok 1 26.05
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