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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJe€HA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe deaepaabHOil paboueil mporpamMMbl
BOCITUTAHHS U ¢ YUETOM KOHIICTIIIMH MPENOJaBaHus YIeOHOT0 MpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo XuMmuu Haé€T TpEACTaBICHHE O LENAX, OOIed CTpaTeruu
oOy4eHUs, BOCHHUTAHWUS MW PA3BUTUA OOYYAIOUIUXCS CpEACTBAaMU Y4EeOHOTO
npeaMerTa, YCTaHABIIMBAECT 00s3aTeJIbHOE MPEIMETHOE coAepKaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KiaccaM M CTPYKTYpHUpPOBaHHUE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, OINPEACISET KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU coaep KaHusl, PEKOMEHIyEM Y10
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHHU C YYE€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM y4eOHOro  IpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcsi, OMNpeaesiIeT BO3MOXKHOCTH —TIpeaMera IS
peanuzanuu TpeOOBaHMKM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMSs, a TaKKe TPEOOBAaHUM K
pe3yibTataM 00y4YeHUs XMMUU Ha YPOBHE IIeJIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JIEATEILHOCTH OOYYalolmerocss 1Mo OCBOSHUIO
y4eOHOT'0 CO/IepKaHMUS.

3HaHWE XUMHHM CIY>KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaroiierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IWHCTBE MHUpPA, BAXKHYIO
pOJIb UTPArOT (GopMHUpYyEeMble XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUM U 00 DBOJIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBON 1 AKOJIOTUYECKOM 0€3011acCHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1el U (PYHKITMOHATLHON IPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHHE MBIILIICHUS M TBOPUYECKUX CIOCOOHOCTEH
0oOydJaromuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesSTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHON EATeIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBACT OCHOBBI
[EJTOCTHOTO B3TJIsiAa HAa €IMHCTBO IIPUPOJIBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B (JOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCs;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
CoJep)KaHMs ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCS  IeJarorMuecKu
aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKW XMMHH Ha OINpeeEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUTUMHCS CHCTEMBbI TEPBOHAYAJBHBIX IMOHATHH XWMHH, OCHOB
HEOPraHWYECKOW XMMHUM W HEKOTOPBIX OTACJIBHBIX 3HAUYUMBIX TOHSITUN
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusi MPOTpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAECTCS W3 CUCTEMBbI
TIOHATHH 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IMIOHITHI O XUMHYECKOM
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKONW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIHHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIONHSSA (DYHKIIUM OOBSCHEHHS W TIPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH  CIOCOOCTBYEeT  (POPMHUpPOBAHHIO
MPEJCTABICHUS O XUMUYECKON COCTaBIISIONIECH HAYyYHOU KapTUHBI MUpaA B JIOTUKE
€€ CHCTEMHOW TMpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TMO3HaHMS B Hayke. M3ydeHuWe XUMHUM MPOUCXOIUT C MNPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MHUpY,
«buomorus. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHM TPOUCXOAUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMUYECKOM HAayKu KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (OPMHUPOBAHHH CHCTEMBI XUMHUUYECKHUX
3HaHUN — BaKHEUITUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HayYHbIM METOJAaM I[IO3HAaHWS TIPU U3YYEHUH BEIECTB W
XUMHYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHON M y4eOHO-HCCIIEe0BATEIBCKON
JEeSTENbHOCTH, OCBOEHUU MpaBmil Oe3omacHOro oOpamieHusi ¢ BEHIeCTBaMU B
MOBCETHEBHOM >KU3HH.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHsS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (opMUpOBaHHE HHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs Ha CHCTeMaTH4eckoe MpuoOIeHne
oOydJarmuxcs K CaMOCTOSITENHLHOM MO3HABATEIBHON IeATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMHH;

— obecrnieyeHune yCcIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITAa Pa3HOOOPA3HOUN NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEIOUIUX YHUBEpPCaJbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JI€ATEILHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHAIBHON W €CTeCTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSACHATH W OLICHUBATH SIBICHUS
OKpPYXAIOIEr0 MUpa, HCMHOJb3ysd 3HAHUS W OMBIT, MOJYYCHHBbIE MPU H3YUCHHUU
XUMHH, TPUMEHSTh HMX MpPH PEIIeHWH MpoOJeM B TMOBCEIHEBHOW XHU3HU U
TPYJIOBOM NESITEIbHOCTH;

— ¢opMmHpoBaHHEe y OOy4YalOIMUXCS TYMaHMCTUYECKHX OTHOIIEHUH,
NOHUMAHHUS UEHHOCTH XHUMHYECKHUX 3HAaHUW [ BBIPAOOTKH 3KOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH TPUPOTHON CPEIbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis U HAMPABIECHHOCTH JajlbHEHIIETo
oOyJeHusl.

OOmiee YUCIO YacoB, OTBEACHHBIX /I HW3YYEHUS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacoB (2
gaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B )KM3HU 4Y€JIOBEKA. XMMHSI B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BELIECTB. ATpPETraTHOE COCTOSHHUE
BemecTB. [loHATHE O MeTOmaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnenus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOrO 3JIEMEHTa B
COEIMHEHUMU.

KomnuectBo BemecTBa. Moisb. MomnsipHas macca. B3anmocBs3p KoJIM4yecTBa,
Macchl M 4HCJa CTPYKTYpPHBIX €aMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBJIICHHS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOpalieHusi ¢ J1abopaToOpHBIM 00OPY/IOBAaHUEM, U3YUYECHHUE M OIHMCAHHE
(bu3MYeCKMX CBOMCTB O00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢usnueckux (TUIaBieHUE BOCKAa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XUMHYECKUX (FOpPEHHE CBEYHU, MPOKAINBAHUE
MEIHOU MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peaklMil (pasfiokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapus, pa3joKeHHuEe THIPOKCUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, MPoBeACHIUE OUYUCTKH TOBAPEHHOMN
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiiimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3neMeHT U mpocToe
BeniecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoObl



MOJIYYEHHUsI KHCIIOpoJia B J1abOpaTopuu W MPOMBIIUICHHOCTH. Kpyropopot
KHCIIopoJia B mpupoze. O30H — aJutoTporHas MOIU(pUKAIUS KUCIOPOoa.

TennoBoit 3P hHeKT XUMUYECKOW peakIuh, TePMOXUMHUYECKHE YypaBHEHUS,
9K30- W DHJOTEPMHUYECKUE peakluu. TOIIMBO: yrojib M MeETaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonmopon — »nemeHT U mpocTtoe BemiecTBO. HaxokaeHue Bojgopoaa B
npupose, ¢GU3MYECKHe W XUMHUYECKHWe CBOMCTBa, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kuciotel u comnm.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HaceblllieHHbIE W HEHACHIIIEHHbIE PacTBOPhL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BEUIECTBa B pacTBOpE. XMMHUYECKUE CBOMCTBa BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B MpHpoJie U B KU3HU 4yesioBeka. KpyroBopot BoAbl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHeHuit. Oxcuabl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasyomue. HomeHknatypa OKCHIoB. DU3MYECKHE W XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanms. Knaccudukanust ocHOBaHWM: WIENOYM HW  HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHOoBaHUN. DPU3NUECKUE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. ®usudeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenknatypa coseil. @uszndecknue U XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnyeckas CBs3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHUS U
npeKpalieHuss TropeHus (moxapa), O3HAKOMJICHHME C O0Opa3laMH OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHHUE, pACIIO3HABAaHUE W W3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOIKHO HCIIOJIb30BaHHUE BHEOMAaTEepHalioB), HaOIOAeHHE 00pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KalublKeM) (BO3MOXHO  HCIIOJb30BaHUE  BHIEOMATEPHAIIOB),



UCCe0OBaHNe OO0pa3lloB HEOPraHMYEeCKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOII0/IeHUEe U3MEHEHHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3auMmojielcTBus okcunma Menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMM, PEaKUMi HEeWTpalIu3aluu, MOJIy4YeHUE HEePaCTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM U3 PacTBOpa COJIHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad Mo TeMe «BakHeHlIne KIIacChl HEOPraHMYEeCKUX
COEIMHEHUN.

Iepuoauuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XHUMHYECKHX
ieMeHnToB JI. U. MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKAsi CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCH(UKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe o0
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJTOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

ITepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. KopoTtkonepuoanass ®w  JJIMHHONEPHUOIHAS  (HOPMBI
[Tepnoguueckoit cucrtembl xumuueckux snemeHToB [l. Y. MenneneeBa. [leprobl
U Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB INEpUoOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX siep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JIA pa3BUTHA Hayku W npaktukd. JI. M. MenneneeB — yd€Hbld U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJIApHAasT HW  HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIporniecchl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHne O0O0pa3IloB BEIIECTB METANIOB M HEMETA/IOB, B3aMMOJICHCTBHUE
TUIPOKCHAA IIMHKA C pacTBOpaMHU KHUCJIOT W IIEJIOYei, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakifu pa3ioKeHHs, COSTUHEHUS ).



Mescnpeomemmnoie céaszu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU H3YYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 UCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
NOHSITUM, TaK ¥ MOHATHH, SBISIONIMXCS CUCTEMHBIMU JIJISl OTIIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAy4YHBIN (DaKT, runoresa, TeOpws,
3aKOH, aHaliu3, CHUHTE3, Kiaccuukanusi, MNEePUOJUIHOCTb, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJIETUPOBAHIE, U3MEPEHUE, MOJIETIh, SIBJICHHE.

®uzuka: wmartepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJNA, SJECKTPUUYECKUIN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ras, (pU3MYeCKue BEIMYUHBI, €IUHUIIBI
U3MEpEeHHs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XUMHMYecKasi peaKkus

[lepuonuueckuii 3akoH. [leprnonnueckast cuctemMa XMMUYECKUX 3J1IeMEeHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOICTB
XUMHYECKUX DJEMEHTOB TEPBBIX TPEX TMEPUONIOB, Kaimus, KalblUi H UX
COCIMHEHUI B COOTBETCTBHM C TIOJIOKEHHEM »3JieMeHTOB B Ilepuommueckoii
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJBI XUMUYECKOW CBSA3U. THUIBI KPUCTAIIMYECKUX
pPEMIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAITMYECKON pEemETKU U
BUJIa XUMUYECKOU CBSI3U.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIIECTB, OTHOCSIIUXCS K PAa3IMYHBIM KJlacCaM HEOpraHUYEeCKUX
COEJIMHEHUI, TeHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukaiuys XuMUYECKUX peakluii Mo pa3IudHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYACTBYIOUIMX B pEaKIUHU BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, 0
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTropa). DK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[lonsitTue o ckopocTu xumudeckoil peakuuu. [lonstre o0 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHe 0 TOMOTeHHBIX M T'eTepOreHHBIX
peakuusax. [lonstue o xaranuze. [loHsTHe 0 XMMUYecKoM paBHOBecHH. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKOM peaklMh W TOJIOKEHUE XUMHYECKOTO
paBHOBECHS.



OKHCIUTENIPHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMH,  JJICKTPOHHBIM  OajaHc
OKHCIIUTEIILHO-BOCCTAHOBUTEIILHOM peaxKuuu. Cocrasienne ypaBHEHU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMid €  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPONTUTUUECKON TUCCOIUALNHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonbl, anHnonsl. MexaHu3M AUCCOLMAIUM BEIIECTB C Pa3IMUYHBIMU BHUAAMHU
xuMuueckon cBsizu. CreneHs guccormanun. CUIIbHBIE U CJIA0bIe DJICKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBUs NMPOTEKaHUSI pEaKIIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE HMOHHBIE ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHHUW W COJIGHM B CBETe TMPEACTABICHUH 00 DJICKTPOJIUTHIECCKON
nucconmanuu. KauecTBeHHbIE peakiiud Ha HOHBI. [IoHsATHE O TUAPOIIH3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuma HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOIHOCTHU
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJIoYed U  coliel
(BO3MOXKHO  WCIIOJIb30BaHWE BHJEO MAaTE€pUalioB), TPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHWS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHue ocajaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3joKeHUs, COSIUHEHUsI), pacliO3HAaBaHHE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIbI0 KAUYE€CTBEHHBIX pEaKIMil HAa HMOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTaabl M UX cOeTMHEHUS

OO6mass xapakTepucTHka TajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (HU3NUeCKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHWE CBOHCTBA Ha TMpUMEpPE  XJopa
(B3amMoOJICMCTBUE ¢ MeETaJJIaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHas KUCIIOTa, XMMHYECKHE CBOWCTBa, IMOJy4YeHUE, NMpUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHU3M ueJIoBeKa. BakHeHline XJIOpUIbl U HX
HaXO0XJIEHUE B MIPUPOJIE.

O6mas xapaktepucTuka sneMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTENeHH OKHCiIeHus. CTpoeHrne U (PU3MYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOa U CEPhl. AJUIOTPOITHBIE MOIU(DUKAIIMKM KUCIOpOa
U cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBoaopona, CTpoeHue, U3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpPbl KAaK MPEICTABUTEIM KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MUECKHEe W XHUMHYECKHE CBOMcCTBa (00IIMEe Kak
npeACTaBUTENs Kiacca KHCJIOT M crernuduyueckue). XHUMHUYECKHE peaKIluu,



JeXalue B OCHOBE MMPOMBIIUIEHHOTO CIOco0a TMOMY4YeHUS CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit kucnoThl. Colii CEpHOM KHUCIIOThI, KAUECTBEHHAsI pEaKIlUs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHH B mpupojae. XUMHUYECKOe
3arpsi3HEHHE OKPYKAIoOIIEeH CcpeAbl COCNUHEHUSAMH cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIlICHHUS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETNEHH OKHUCIEHHUs. A30T, PaCIpPOCTPAHEHHE B MPHUPO/IE,
bu3nyeckne U XuMuueckue cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUaK, ero
bu3nYecKkre 1 XUMUYECKHE CBOWMCTBA, MOJyuyeHue U npuMeHenune. Coiu aMMOHHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHUS. A30THas KHUCIOTa, €€ TMojydyeHue, (PU3NYecKrue U XUMUYECKHE
cBoiicTBa (0OlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT M CHelu(pUuYecKue).
Hcnonb3oBaHue HUTPATOB M COJIeH aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopennii. XuMU4YecKoe 3arpsi3sHeHHe OKPYKaIOIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBBI W Boao&éMoOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GuUMUECKHEe M XUMUYECKHE CBOICTBA.
Oxcun docdopa (V) u dbochopHas kuciora, pu3MIecKue ¥ XUMUIESCKHIE CBOMCTRA,
nonyuenue. Ucnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka smneMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHHU  OKHUCICHUS.  YIJIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACHpPOCTpPaHEHHE B TMpuUponae, (PuU3MYeckue U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBME Ha JKHUBBIE OPraHU3MBI,
NOJIyYeHUE W TpPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIIEHUS KIMMaTa, MNapHUKOBBIN
s dexT. YronbHas KuciaoTa U €€ coid, X (PU3NYECKHUe U XUMHUYECKHE CBOICTBA,
nojiyueHue u TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HCTOYHUKU YIJIEBOJOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[ToHsiTHe 0 OMOJIOTMUECKN BaXKHBIX BELIECTBAX: XKUpax, Oelkax, yrieBojax — u ux
poiii B OKM3HM UeJoBeKa. MarepuarbHOE €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IMOJYYCHHE U
npuMmeHenne. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThl, X UCIOJIb30BaHHUE B



OBITY, B MPOMBINIUICHHOCTH. Ba)kHeHIue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMbl 6€30macHOT0 HCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHNE KAaYeCTBEHHBIX PEAKIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TPU3HAKOB
X TPOTEKAHUS, OIBITHI, OTpakaroue (GU3NIECKUEe M XUMHUUYECKHE CBOMCTBA
raJjloreHOB M WX COCAMHEHUH (BO3MOXKHO HKCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl ©U €€ coeAUHEHMSIMHU  (BO3MOXXHO  HCITOJIh30BaHHUE
BUJIeOMaTepraoB), HaOOIeHUE TpoIiecca OOyTIIMBaHUS caxapa Mo JAeHCTBHEM
KOHIICHTPUPOBAHHONW CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XUMHUUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiu Ha CyIbhar-
MOH W HaONIOZieHHWe TMpu3Haka e€ MPOTEeKaHWs, O3HAKOMIICHHE C (PU3UYCCKUMU
cBoiicTBamMu azora, ¢ochopa W HUX COSAMHEHUN (BO3MOXKHO HCIIOJIH30BAHHUE
BUJIeOMAaTepraoB), oOpasaMu a30THBIX U (GochOpHBIX YIO0OpEeHHH, MOoydeHue,
coObupaHue, paclio3dHaBaHWE MW H3YYCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX peaKlMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3yYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCITOJIE30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE Mojienen
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadwura, QyepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  JICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U M3Y4YeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEACHNE KAYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYECHHE TMPU3HAKOB UX TPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS).

MeTajbl 1 UX COeAMHEHHS

OO6m1as xapakTepUCcTUKa XUMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU
ux mnonoxeHuss B Ilepumommueckont cucreme xumuuyeckux osiemeHtoB [l .
MenpeneeBa u ctpoeHus atomMmoB. CTpoeHHe MeTajuioB. MeTayuimdeckasi CBSI3b U
METAUIMYECKasi ~ KPUCTAIMYECKAas  pemETKa.  DJIEKTPOXMMHUYECKUUH  psfl
HaIpsDKEHUH MeTauioB. DU3nyeckue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01ue
crocoObl ToTyueHuss MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTajlb, YYT'yH, AIOPATIOMHUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenzeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJIECHUE B IPHUPOJE.
dusnyeckue U XUMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUIbI U



TUAPOKCUABl HaTpuss W Kanus. lIpuMeHeHHe IIEeNIOYHBIX METANIOB U HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MarHuid W KaJbLMil: TOJOXKEHUE B
[Tepuoguueckont cucremMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJeHUE B pupoae. Pu3ndyeckne 1 XUMUUYECKHE CBOMICTBA MarHus
U Kajblus. Bakueilmme coenuHeHHUS KaibIUs (OKCHA, THUIAPOKCHI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: nonoxeHue B llepruonnueckoil cucreMe XUMUYECKUX SJIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE aTtoma, HaxoxkaeHue B mnpupone. duszmueckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

XKeneso: nmonoxenue B [leproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB /I.
N. MeHneneeBa, CTpOEHHE aTOMa, HAaXOXAEHUWE B mpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA Xkeie3a. OKCuapl, THIApOKCUIbI U conu xenesa (1) u xeneza
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METaJJIOB M CIUIaBOB, HX (DU3UYECKUMHU
CBOMCTBaMH, H3yUY€HHE  PpPE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJgpllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB >KECTKOW BOJbI, MpoLecca TOPEHUs Kejle3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLHUs, aIFOMUHUSA, LIUHKA, JKEJie3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCIe0OBaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOW KU3HHM YeJoBeKa. be3omacHoe
MCIIOJIb30BaHMUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpY’Karollew cpennl (mpeaesibHas JOMyCTUMAast
KOHLIEHTpauus BewecTs, aainee — [1JIK). Pons XxumMuum B pelmieHnn 3KOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3ydeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIIaBbl METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK W TOHSITHH, SBISIOIIAXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KIacCU(PUKAIUsA, TEePUOIUIHOCTh, HAOIIOJICHHUE,
DKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTePHUAIIBI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHII,
M30TONBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJICKTPUYCCKUH 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITYECKAsT
peméTka, CIuiaBbl, (U3MYECKHUE BEIWYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

buonorus: dotocuHTe3, npIxanue, Omocdepa, dKOCHCTEMa, MUHEPATbHBIC
yIoOpeHUs, MUKPOJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE IOPOIHI,
TNIOJIE3HBIC UCKOMaeMbIe, TOIIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCS B XOJie OOy4YeHHS XMMUU B €JAMHCTBE Y4YeOHOW U
BOCIUTATENILHON JI€SITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPHUHSITHIMH B
oOlIecTBe TMpaBUJaMU W HOPMaMHu IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATIM3AIUU 00YyUaIOIINXCA.

JImdHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTH  OOYyYalOIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue onbiTa JesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOT'O OTHOUIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAydYHOMY HACIIe[IMI0, MOHWMAHUSA 3HAYEHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMAaIHeil o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NpPEJICTaBIIEHUsI O COIHUAJIbHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEILCKOM,  TBOPYECKOM W JAPYrHMX  BHJAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TIO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aHMOIIOMOIIM B TMpoIecce ITOW Y4eOHOUW JesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHUE U TMIOCTYNKHM CBOUX TOBApHILEH C TO3UIUMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTaBISAIOIINE
OCHOBY [IJIi TOHUMaHUSI CYIIHOCTH HAYYHOM KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOJBI, B3aMMOCBI3SIX YEJIOBEKa C
IPUPOJHON CPeIo, O POJIU XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTHBBI, HAMIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOIUMBbIE i OOBSICHEHUS HAOJIOMaeMbIX MPOIECCOB U SBIICHUH,
NO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHCIE
HaBBIKOB CaMOCTOSITEIbHON paboThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEpPaTypor, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYECHHI0O W TIO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE I[IEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCICICTBUN W
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS AJIKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI O€30MacHOCTH TIpH  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HM;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYECHHUIO IPOQECCUil U Tpyia pa3IudHOro poja,
YBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJOBOM AEATEIHLHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaTbHON TPACKTOPUH MPOIOJDKCHUS 00pa30BaHUs C YUETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHon npodeccuoHanbHON NESITEIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATRLCA B MPpOo(ecCHoHaIbHOM Cpejie;

6) 3K0J10TNYeCKOro BOCIIMTAHMS:

DKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBaHMS, TOHUMaHWE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUS
paBuiI O€301IaCHOTO MOBEJCHUS MPU paboTe C BEIECTBAMH, a TAK)KE B CUTYyaIlUsAX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JTIOJEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYECHUH XUMUH, JIJIS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJeM M MyTeH WX PEelICHHS TOCPEICTBOM METOJOB XUMUU,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpenMETHBIX pe3yJIbTATOB BBIACIAIOT 3HAUYUMBIE JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI  OOIEHAy4YHbIE TOHATHA (3aKOH, TEOpHS,
IPUHITUII, TUTIOTE3a, PaKT, cUcTeMa, MPOIIECC, IKCIIEPUMEHT U JAPYTroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHWHU W3 ITHX MPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOU KapTHHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC IEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETyJISATHBHBIE), KOTOpble oOecneunBaOT (GopMHUpoOBaHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHWUIO W OCYIIECTBICHUIO y4eOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

Bba3oBble JJoruyeckue JelicTBUA:

YMEHMSI HUCIOJb30BAaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAHUHN: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHATUU (BBIICIATH WX XapaKTEPHBIC
NpU3HAKK, YCTAaHABJIMBATH B3aUMOCBA3b C APYTMMHU TOHATUSIMH), UCIOJIB30BaTh
MOHSATHUSA JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEPUU IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEeaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE paCCyX IAeHUs (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHN),
JIeJaTh BEIBOJIBI U 3aKITIOUCHHUS

yMEHHE TPUMEHATh B TIpoIllecce TO3HAHUS TOHATHS (TIPEJAMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia M ypaBHEHHE
XUMHUYECKOU PEAKIIUH — MPHU PEIICHUH YUeOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATHL U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBISIBJIATH  OOIME 3aKOHOMEPHOCTH, TMPUYHUHHO-CIICJACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3yYaE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

YMEHHME MCIIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AIMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEeHHE HaOIwoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (POpM Mpe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX HCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHYECKOTO COJIEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHBIE METOABl M 3alpOChl MPU MOHUCKE W OTOOpE
MHPOpPMAIIMK ¥ COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHECHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMpPEeeIEHHOTO THITA, TPUOOPETCHHUE OIBITA B
o0NacTi WCMONB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOU aKTUBHOTO MCIIOJIBb30BaHMUS PA3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHMAIBHYIO (hopMy MpeacTaBieHuss HHGOpMau U
WITIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONb30BaTh U AaHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIHCKON JEATEIBHOCTH MH()OPMAIMIO O BIMSIHAHM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH NPUPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:

YMEHHS 3a/1aBaTh BOMNPOCHI (B XOJa€ Iuaiiora W (MIM) ITUCKYCCHH) TIO
CYIIeCTBY  OOCyXIgaemMol  TeMbl, (OpPMYTUpOBATH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

YMEHHS  TPEJCTABIATh  TOJTYYCHHBIE  PE3yJbTaThl  TO3HABATEIHHOU
ACSITEIFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JellaTh IPEe3eHTAINIO
pe3yabTaTOB BBIMOJIHEHUST XUMHUYECKOTO JKCIEpUMEHTa (J1a0opaTOpPHOTO OIIBITA,
71a60paToOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUSOHOTO TIPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUHU
BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHMsl, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEPUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU pabOThI U ApyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIBHO OINPEACIATh IeJIH JEeATSIbHOCTH, TUTAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPpeKTUBHBIE CITOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSTETbHO COCTABJIATh WJIH KOPPEKTHPOBATH
NPE/UIOKCHHBI aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUH 3allaHUil C  y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUH 00 HM3y4aeMbIX OOBEKTaX — BEMISCTBAX M PEAKIIHAX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB II0 OCBOSHHUIO 0053aTeIHHOTO
COJIepKaHusl, YCTAaHOBIEHHOTO MHaHHOW (enepanbHOl paboueil mporpamMMmon,
BBIJICJISIFOT: OCBOSHHBIC OOYYAIOIIMMHUCS HAaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBHUM, crenuduueckue I8 TPEeAMETHOM 00macTh  «XUMHS», BHIIBI
NEATEIBHOCTA 1O  TMOJIyYeHHIO HOBOTO  3HAHMS, €ro HHTEpHpeTaluH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K xoHmy oOydenus B 8 kijiacce mpeMeTHbIC pe3yJIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPpUKamus peakiuil: peakiuu
COCJIMHECHUSA, PEAKLUMH PA3JIOKECHUS, PEAKUUH 3aMEUICHUS, pPEeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUUECKUE PEaKIIuu, TeTUIOBOM d(pdeKT peakiumu,
SIPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJIAPHAs W HEMOJApHAs KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOP, MAaccoBas JOJsl BEIIESCTBA
(TpolieHTHas! KOHIIEHTPAIIHS ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSITH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUI;

e HCIOJIB30BaTh XUMHYECKYH) CHMBOJHMKY JUIS COCTaBlieHUs (opMyi
BEILIECTB U YPABHEHHI XUMUUYECKUX PEAKIINI;

e OIpeNeNsTh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENIEHb  OKHCJIEHHMsS  JJIEMEHTOB B  OMHApHBIX  COCJMHEHUSAX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACTIEHHOMY KJIAcCy COEIWHEHUU MO
dbopmynaM, BHUJ XUMHYECKOW CBs3M (KOBaJEHTHAas W HOHHAas) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepumognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IOHMMAHHME TMEPUOJAMYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MoJiokeHUsi B Ilepuoanueckoi cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaApO;

e OIKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3inyaTh T[IOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OoJIbIIIE TIEPHOJIbI, COOTHOCHUTh OOO3HAUCHMs, KOTOphIE HMEIOTCA B
tabmune «llepuognueckass cucTteMa XuMudeckux diemeHtoB [[. .
MenpeneeBay € YHCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij slipa, 00IIee YUCIIO dJIEKTPOHOB
U pacrpeieieHle UX M0 JIEKTPOHHBIM CJI0SIM);

e KJIACCU(PUIMPOBATH XMMHUYECKUE IJIEMEHTHI, HEOPTAaHUUECKHE BEIIECTBA,
XUMHYECKUE peaKkiuu (10 YUCIY W COCTaBY YYACTBYIOUIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO © MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOrOo »dJeMeHTa 1o QopMmylie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN peaKInu;

e TPUMEHATH OCHOBHBIE OMEpPAIUU MBICTUTEIBHON EITETHOCTH — aHaJINU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aIuio, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3Y4YEHUS CBOMCTB
BEIIECTB W XUMUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHbIE METOIbI
MO3HaHUsI — HaOOJIeHne, H3MEpPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e cCIEAOBaTh IMpaBUJiaM  TOJb30BaHMUS  XUMHUYECKOM  MOCyAod U
nabopaTopHbIM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMH TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIECHUIO
pPacTBOpPOB C OMNpeNeIEHHON MacCOBOM J0Jell pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TMPOBOAMTH  XHMHUUYECKHE  JKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTaneuH, METHIOPAHXK U APYTHUE).

K xoniy oOyueHus B 9 kijiacce npeIMeTHbIE Pe3yJIbTaThl HA 6230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHH: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOHO€ BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIHHOCTh, CTEINEHb
OKHUCJICHHSI, XUMHYECKasl peaKilysi, XUMUYecKas CBs3b, TEIUIOBOU d(PdeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJIUTUYECKAs JUCCOLMAIIMS, PEaKIUh HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W



HEOOpaTUMbIe pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PpEaKInU,
OKHCIIUTEIIb,  BOCCTAaHOBHTEIb, OKHCICHHE HM  BOCCTAaHOBJICHHUE,
ajutoTponus, aMmGOTEePHOCTh, XUMHUYECKasi CBI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTMYecKasi), KpUCTaJUIM4YecKas peIéTka, KOPpO3us METaIlIOB,
CIJIaBbl, CKOPOCTb XWMHYECKOW peakluuu, NPEeAeIbHO OMyCTUMAas
koHueHTpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSTH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUIA;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (PopMys
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCy COCIMHEHUH Mo (opMmyiaMm, BHA XUMUUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYeCKas) B HEOPraHMYEeCKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKHUX COCAMHEHMH, THUI KPUCTAJUIMYECKOM
PELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: ONHUCHIBATH W XaPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CUCTEMbI XUMHUUYECKHUX JJIEMEHTOB:
pasnmuuaTh TOHSATHS «TJIaBHas moarpymnma (A-rpynma)y U «moOodHas
noarpynna (b-rpymnma)», Manble W OONbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPhIE MMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCI0 JJIEKTPOHOB U
pacripefieieHue HX 10 DSJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU B
npeaenax MajiblX NMEePUOJI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo U3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHEIU(UUECKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEHIECTB, IMOJATBEPXKAasi OIKHCAHUE
IpuUMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJCKTPOJMTUYECKON JTHUCCOIMALIMM  KHUCJOT,
IEJI0YEH U COJIEH, MOJIHBIC U COKPAIIEHHbIC YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHEeTHYECKOW CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX peaKIui
MOCPEJICTBOM COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATUX PEaKInii;
IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAIICHU B pPa3IHMUHbBIX
YCIIOBUSAX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJI0 XUMHYECKOro »JJeMeHTa 1o QopMmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN pEeaKInu;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCYAOW |
nabopaTopHbIM 000pYyJIOBaHHMEM, a TakkKe IMpaBuia OOpalieHus: cC
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMH TIO BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHUaKa M YIJIEKUCIIOro rasa);

OPOBOAUTH  PEAKIMH, MOATBEPXKIAIONIME  KAueCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlii MBICIUTEIFHON AESTEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CUCTEMATU3allUI0, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAayYHbIE METO/Abl TO3HAHUS —
HaOJII0IeHne, U3MEpPEHUE, MOJEIMPOBAHHUE, DKCIIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTPOHHbBIe (LM(pPOBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoaeuwie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
bubmuoreka [JOK
11 BemniecTBa 1 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f41837¢;
peakuuu https://myschool.edu.ru;
https://resh.edu.ru
Xumus — BaxxHas 00J1acTh bu6mmorexa LIOK
12 €CTECTBO3HAHUS U 5 ) https://m.edsoo.ru/7f41837¢;
MIPAKTHUYECKOU J1eATEIIbHOCTH https://myschool.edu.ru;
4elI0BeKa https://resh.edu.ru
Hroro no pazgeny 20
Pazjen 2. Baxneiiume npeacrtaBuTe/ M HEOPraHMYeCKUX BellleCTB
bubmuoreka [JOK
21 Bosnyx. Kucnopoa. Ilonstue 6 | https://m.edsoo.ru/7f41837c¢;
' 00 okcuaax https://myschool.edu.ru;
https://resh.edu.ru
bubmuoreka [JOK
29 Bonopon.Ilonstue o kucnorax 2 1 https://m.edsoo.ru/7f41837c;
M COJISIX https://myschool.edu.ru;
https://resh.edu.ru
bubmuoreka [JOK
2.3 Bona. Pactsoper. Towsue 06 5 1 1 https:/m.edsoo.ru/7f41837c;

OCHOBAaHHUAX

https://myschool.edu.ru;




https://resh.edu.ru

2.4

OcCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAUHEHHI

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢;
https://myschool.edu.ru;
https://resh.edu.ru

Hroro no pazneny

30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumu4yeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn

[Tepuoanueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢;

31 XUMUYECKHX dyieMeHnToB [[. U. ! https://myschool.edu.ru;
MenneneeBa. CtpoeHue atoma https://resh.edu.ru
bubmuorexa [JOK
XuMuueckasl CBs3b.
https://m.edsoo.ru/7f41837¢;
3.2 OKucCIUTENbHO- 8
https://myschool.edu.ru
BOCCTAHOBUTEIIbHBIE PEAKIIMHU https://resh.edu.ru
bubmuoreka [JOK
Vitoro o paszieny 15 https://m.edsoo.ru/7f41837¢;
https://myschool.edu.ru;
https://resh.edu.ru
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢;
Pesepsroe ppems 3 https://myschool.edu.ru;
https://resh.edu.ru
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9 KUIIACC

KoaunuecTBO 4acoB

Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTpPOHHbBIe (LM (pPOBbIE)
Konrpoububie | IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoThI
Pa3nes 1. BemecTBo U XuMH4YeCKHe peakuuu
[ToBTOpEHuE OneHue
L1 R aBT P O}:/IOH YFHyaJBI I;HO 5 1 bubnuorexa [{OK https://m.edsoo.ru/7f41a636;
. HaHUM OCHOBHBIX JIOB
pasit https://myschool.edu.ru; https://resh.edu.ru
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [{OK https:/m.edsoo.ru/7f41a636;
' XUMUYECKUX PEAKIUN https://myschool.edu.ru; https://resh.edu.ru
DNEeKTPOTUTHYECKAs
13 I <y—— 2 1 1 bubnuorexa [{OK https://m.edsoo.ru/7f41a636;
' A AT https://myschool.edu.ru https://resh.edu.ru
peakinu B pacTBOpax
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX COeIMHEHUSA
OOm1ast xapakTepuCTHUKA
HHast XaparTepreTH bubnuoreka [{OK https://m.edsoo.ru/7f41a636;
2.1 XUMHUYECKUX IIEMEHTOB 4 1
https://myschool.edu.ru; https://resh.edu.ru
VIIA-rpynnel. ["asiorensl
OOm1ast xapakTepuCTUKA
29 XUMHUYECKHX A1eMeHTOB VIA- 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a636;
' rpynmnsl. Cepa u eé https://myschool.edu.ru; https://resh.edu.ru
COCTMHEHUS
OOm1ast xapakTepuCTHUKA
53 XUMHUYECKHX AJIEMEHTOB VA- 7 | bubnuorexa [{OK https://m.edsoo.ru/7f41a636;

rpynmsl. A30T, hocdop u ux

COCAMHCHU A

https://myschool.edu.ru; https://resh.edu.ru




OOmast xapakTepuCTHKA
XUMHYECKUX DJIeMeHTOB IVA-

bubmuorexa [{OK https://m.edsoo.ru/7f41a636;

2.4 8
IpyNIbl. YTIepoa ¥ KpEeMHUN https://myschool.edu.ru; https://resh.edu.ru
1 UX COCTMHCHUS
Hroro no pazgeny 25
Paznen 3. Merasibl U MX COeIMHEHUS
31 OBIIe CBONCTEA METAILIO 4 bubnuorexa [{OK https://m.edsoo.ru/7f41a636;
. 1€ CBOMCTBA MET B
B i https://myschool.edu.ru; https://resh.edu.ru
39 Baxkneiine MeTamibl ¥ X 16 bubnuorexa [{OK https://m.edsoo.ru/7f41a636;
' COCIUHECHUS https://myschool.edu.ru; https://resh.edu.ru
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskaiomas cpeaa
41 BemecrBa u matepuaisl B 3 bu6mmoreka LIOK https:/m.edsoo.ru/7f41a636;
' ’)KU3HU YeJIOBEKa https://myschool.edu.ru; https://resh.edu.ru
Hroro no pazgeny 3
bubmuorexa [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a636:https://myschool.edu.ru;
https://resh.edu.ru
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacos
Ne Jlara
o/ Tema ypoka Beero Kontposabusbie | IlpakTnueckue u3yveHns
padoThI padoThI
| [Ipenmer xumuu. Posib XuMHu B KU3HU |
yesoBeka. Tena u Bemecrsa
2 [TonsTHE 0 METOAX MO3HAHUS B XUMUU 1
[IpaxTnueckas padorta Ne 1 «IIpaBuna paboTsl
3 B 1abopatopuu U MpUEMBI OOpaIICHHUS C 1 1
nabopaTopHBIM 000PYIOBAHUEM)
4 UYucrele BemecTBa U cmecH. CiocoObl |
pa3aeiieHus: cMecen
[IpakTnueckas padora Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYUCTKU OBAPEHHON 1 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XHUMHYECKUE AIIEMEHTHI. 3HAKHU (CHUMBOJIbI) |
XUMUYECKUX DJIEMEHTOB
[IpocThie U cOKHBIE BEIECTBA 1
9 ATOMHO-MOJIEKYSIPHOE yUEHUE 1
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
10 Xumuueckasi popmyna. BaneHTHOCTS aTOMOB 1
XUMUYECKUX DJIEMEHTOB
1 OTtHOocuTeNnbHAsI aTOMHAs Macca. |
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca




MaccoBas 1015 XUMHYECKOIr'0 3JIEMEHTA B

12
COCIMHEHUU

13 KomnuectBo Bemecra. Monbs. MossipHast
Macca

14 dusnuecKkue U XMMHUUECKHUE SBJICHUS.
XuMHUECKast peaKuus

L5 [Ipu3Haku U ycioBHs MPOTEKAHUS
XUMHUUYECKUX PEAKIIUI

16 3aKoH COXpaHEHHUs MacChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

17 Boruncnenust konudecTBa, MacChl BEIIECTBA
M0 YPaBHEHUSIM XUMHUYECKUX PEaAKIINI
Krnaccudukarus XuMHIECKUX peaKIui

18 (coenuHeHwus1, pa3ioKeHUs, 3aMEIEHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIMKIONEeTUCT. O000IeHHE U
cUCTEeMaTU3alus 3HAHUI

20 KonTtponsHast padota Nel mo treme
«BeriecTBa U XUMUYECKHE PEAKIIUI)
Bo3ayx — cMmech razoB. CocTaB Bo3ayxa.

21 Kucnopon — anemMeHT u mpocToe BEUeCTBO.
O30H
Du3nYECKUEe U XUMUYECKHE CBOMCTBA

22 KHCTI0poia (PEaKIMKi OKHUCIEHUSI, TOPEHHE).
[TonsiTre 06 okcHugax

” CriocoOsI MoTydeHust KHCIIOpOo/ia B

nabopaTopruy U MIPOMBIIIIIICHHOCTH.




IIpuMeHeHue kucnopoaa

TemtoBoit 3 ekt XuMUIeCcKOl peakIuy,

24 MIOHATHE O TEPMOXMMHUYECKOM YPaBHECHHH,
9K30- ¥ HJIOTEPMUYECKUX PEAKIIMIX
TormBo (HedTh, yrojib ¥ METaH).

25 3arpsi3HeHHE BO3/1yXa, CII0COObI €ro
IIpeI0TBpAILEHUS
IIpakTnueckas padorta Ne 3 o Teme

26 «ITonmyueHnue u coOupaHue KUciIopoa,
W3yYECHHUE Er0 CBOMCTBY

7 Bonopos — 3neMeHT U IpocToe BEIIECTBO.
Haxoxnenue B nmpupone

73 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA
BoJiopoJia. [Ipumenenue Bogopoa

29 [ToHsiTHE O KHCIOTAX U CONAX

30 CriocoObI mosTydeHust BOAOPOa B
nabopaTopuu
IIpakTnueckas padborta Ne 4 o Teme

31 «ITonyuenue u cobupanue Bo10poa,
W3yYECHHUE Er0 CBOMCTBY

32 MonsipHblii 00bEM Ta30B. 3aK0H ABOTAIPO
Brrancnenust 00b€Ma, KOJMUECTBA BELIECTBA

33 ra3a o €ro u3BECTHOMY KOJIMYECTBY
BEIIeCTBA WM 00bEMY
Brrancnenust 00bEMOB ra3oB 10 ypaBHEHHIO

34 peakiiy Ha OCHOBE 3aKOHA 0O0BEMHBIX
OTHOIIEHUI ra30B

35 dusnyeckue 1 XUMUYECKHE CBOUCTBA BOJEI




CocraB ocHoBauuii. [lousrue 00

36
MHIMKATOpax
Bona kak pacrBopurens. HacblieHnasie u

37 HEHACBIIIEHHBIE pacTBOPBL. MaccoBas J10J1s
BEII[ECTBA B PaCTBOPE
IIpakTnueckas padorta Ne 5 no teme

38 «IIpuroToBieHre pacTBOPOB C ONPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA»

39 KonTtponsHast padota Ne2 o reme
«Kucnopon. Bonopona. Bona»

40 Oxcupl: cocTaB, KiaccuuKaims,
HOMEHKJIaTypa
[Tosmydyenune u XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

4 OcHoBaHUs: COCTaB, KIacCUpUKAIIHS,
HOMEHKJIaTypa

43 ITony4yeHue U XUMHYECKUE CBONCTBA
OCHOBaHUH

44 KucnoTsl: cocraB, kmaccudukaus,
HOMEHKJIaTypa

45 [Tosydenne 1 XMuMHYECKHE CBOMCTBA KUCIIOT

46 Conu (cpennue): HOMEHKIIATypa, CriocoObl
MIOJIy4EHUs, XUMUYECKUE CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME

«OCHOBHI)IG KJIaCChI HGOpFaHquCKHX
COEIMHEHUI




48

['enernueckas cBsA3b MEXKIY KllacCaMU
HEOPraHUYECKUX COEAUHEHHI

49

O060011IeHHUE U CUCTEMATU3ALMS 3HAHUN

50

KonTtponsHast padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPraHMYECKUX
coeuHeHu "

51

[TepBBIe MOTBITKH KIIACCUPUKAITAN
XUMHUYECKHUX AEMEHTOB. [loHATHE O rpyrnmax
CXOJHEIX JIEMEHTOB

52

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
CUCTEMa XMMHUYECKUX 31eMeHTOB JI. .
Menneneesa

53

IIepuoasl, rpynimsl, MOATPYIIILI

54

Crpoenune atoMoB. CocTaB aTOMHBIX sIZIEP.
N3oToms!

55

CtpoeHue AIeKTPOHHBIX 000JI0YeK aTOMOB
anemMeHToB [lepuonuueckoit cucremst /1. U.
MenneneeBa

56

XapakTepucTuka XUMHYECKOTO AJIEMEHTa 10
ero noJioxkeHuto B [leproanueckoii cucreme
. N. MenneneeBa

57

3nauenue [leproanueckoro 3aKoHa s
pa3BuTus HayKu U npaktuku. J[. 1.
MenneneeB — y4€HBIN, ME1aror U
rpaXxJaHUH

58

DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

59

HNonHas xuMuyeckas CBSI3b




60 KoBanenTHas nosisipHas XuMH4YECKas CBA3b 1

61 KoBaneHnTHas HenoJsspHas XUMUYECKas CBSI3b 1

62 CreneHp OKHCIIEHUS 1

63 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1

64 OxucanTenu U BOCCTAaHOBUTENN 1

65 KonTtponsHast padota Ne4 o teme «CtpoeHue |
atoma. XUMUYECKas CBSA3b»

66 PesepBHEI ypOK. O606i11€HH€ u |
crcTeMaTH3alHs 3HaHUH

67 PesepBHEI ypOK. O606i11€HH€ u |
crcTeMaTH3alus 3HaHUH

68 PesepBHEI ypOK. O606i11€HH€ u |
crcTeMaTH3alHs 3HaHUH
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9 KUIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

ITepnoanueckuit 3axoH. [lepnoanueckas
CUCTEMa XMMHUYECKUX 31eMeHTOB JI. .
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XUMHUYCCKUX BJICMCHTOB ITCPBLIX TpéX
MIEPHOJIOB

Knaccugukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEILECTB

Buapl XUMHUECKOM CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponsHast padota Nel mo treme
«IloBTOpEHUE U yrinyoOnaeHue 3HaHUI
OCHOBHBIX Pa3JIeNoB Kypca § Kiacca»

Knaccugukanus XuMHIeCKUX peakiuii o
Pa3IMYHBIM IIPU3HAKAM

IloHATHE O CKOPOCTH XMMUYECKON PEAKIIUH.
IToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakumsx

ITorsaTre 0 XUMHUUECKOM PaBHOBCCHUU.
@akTOpsl, BIUAIOIINE HA CKOPOCTh
XUMHYECKOM PCaKIUU U MOJIOKCHUC
XUMHUYECCKOTO PaAaBHOBCCHUSA

OKHCIINTETEHO-BOCCTAHOBUTEILHBIC




peakiuu

Teopus 3MEKTPOUTUUECKON TUCCOITUAIUH.

10
CunbHbIe U cl1a0ble 2JIEKTPOITUTHI

11 HoHHbIE ypaBHEHHUS peak i
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUI

12 B CBETE MpEJICTABICHUM 00
AJIEKTPOJIUTUYECKOH TUCCoLnalun
XUMHUYECKHE CBOMCTBA COJIEHN B CBETE

13 MPEJCTaBICHUN 00 AIEKTPOIUTHIECKOM
JMCCOLMallun

14 [TonsiTue o ruaponuse coyei

15 O06o00mIeHre U cucTeMaTru3aus 3HaHUN

16 IIpaxTnueckas padora Ne 1. «Pemenue
AKCHEPUMEHTAIbHBIX 3a7a4»
KonTtponsHas padota Ne2 o reme

17 «DNEKTPOJIUTUYECKAS TUCCOLUAIIHSL.
XHWMHUYECKUE PEAKIIMH B PACTBOPAX»

18 OO01mast XxapakTepruCTHKA TAIOTCHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE XJIOpA
Xnoposogopoa. ComnsiHast KUCIIOTa,

19 XUMHUUYECKUE CBOMCTBA, NOJIyYEHUE,
IIPUMEHEHHE
[IpakTnueckas padora Ne 2 o teme

20 «IlomydeHne CONTHON KUCIIOTHI, U3YYCHHE
€€ CBOMCTB»

Boruncnenus no ypaBHEHUSIM XUMHYECKHUX

21 peakitii, eClIi OIMH U3 PEareHTOB JIaH B

U30BITKE




22

OO0mas xapakTepucTruka 31eMeHTOB VIA-
TPYIIIIEI

23

ANIIOTpOITHBIE MOTU(DHUKAIIIH CEPBI.
Haxoxnenue cepbl 1 €€ COETUHEHUN B
npupoe. XMMHUYECKHE CBOMCTBA CEPBI

24

CepoBojiopo, CTpoeHHe, (PU3NIeCKHue
XUMHUUYECKHE CBOMCTBA

25

Oxcuppl cepbl. CepHast KUCIIOTa,
¢u3nvecKkre 1 XUMHYECKUE CBOMCTBA,
[IPUMEHEHHUE

26

XUMUYECKUE PEAKLINH, JIEXKAIIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOJTydeHuUs
CEPHOU KUCIIOTHI. XUMUYECKOE 3arpsi3HECHHE
OKpYKaloIEel Cpelibl COCTMHEHUSIMU CEPBI

27

Briuucienne MaccoBOU I0JIU BBIXOJA
MPOJYKTa peaKuu

28

OO01mas XxapakTepucTUKa AIEMEHTOB V A-
rpymmnsl. A30T, pacCpoCTpaHEHUE B
npupoje, Gu3ndecKkne u XUMHUECKUEe
CBOICTBa

29

AmMHaK, ero Gpusndeckre 1 XuMUIeCcKre
CBOMCTBA, NTOJIY4CHUE U IPUMEHEHUE

30

[IpakTnueckas padorta Ne 3 o Teme
«[TomyueHnne amMmmuaka, U3ydeHHe ero
CBOMCTB»

31

A30THas KHCTIOTa, €€ PU3NIecKue u
XUMHUYECKUE CBOMCTBA

32

Hcnons3oBanre HUTPATOB U COJIEH aMMOHUS




B KQU€CTBE MUHEPAIbHBIX yI0OpEHUI.
XUMHUECKOE 3arpA3HEHUE OKPYKAOIIEH
Cpellbl COeIMHEHUSAMU a30Ta

33

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIOTa, (bI/I?:I/I‘-IeCKI/IC U XUMHUYECKUEC
CBOMCTBA, NOJIYy4CHUE

34

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEPAIbHBIX YI00peHHit. 3arps3HeHne
MIPUPOTHOM cpenbl hocdaramu

35

Yruepon, pacipoCTpaHEHHE B IPUPOJIE,
¢du3nveckre 1 XUMHUECKUE CBOMCTBA

36

Oxcunpl yraepona, ux Gu3N4ecKue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM yIJIepoJa
Iv)

37

VYropHasg KUCIOTa U €€ COJIN

38

[IpakTnueckas padorta Ne 4 o Teme
"[lony4eHune yriekucioro rasa.
KauecTBeHHas peakuus Ha kKapOOHaT-HOH"

39

[lepBoHauanbHbIE TOHATUS 00
OPraHMYeCKHUX BEMIECTBAX KaK O
COCIMHEHUSAX YIIIepoia

40

Kpemuuii u ero coennHeHus

41

[IpakTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BasxkHeHme HeMeTaJUTbI U UX
COCIMHCHUS

42

KonTtponsHas padota Ne3 mo teme




«BaxHeln1e HeMeTalIbl U UX
COEIUHEHUS

OO01mmas XxapakTepuCTUKa XUMUIECKIX
3NIEMEHTOB — METAJUIOB. MeTayuindeckast

43 CBSI3b M METAJUINYECKasi KpUCTAJUIMUECKas
pemérka. Pu3nyecKue CBOMCTBa METAJJIOB
XUMHUYECKHE CBOWCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKUN psijl HANIPSHKEHUH
METaJJIOB
OO6mue crocoObl OTYICHHSI METAJLIOB.

45 CrninaBel. Beruncnenus o ypaBHEHUSIM
XMUMHMUYECKUX PEaKLUi, eCIM OJUH U3
pEeareHToB COJAEPKUT NPUMECH

46 IToHATHE O KOPPO3UH METAILIIOB

47 [llemounplie MeTaIITBI

48 Oxcupl U TUIPOKCH Bl HATPUS U Kallus

49 [IlenouHO3eMeNbHBIE METAIIBI — KAIBIIUN U
MarHui

50 Baxneiimume coeMHEHNs KalbIUs

51 O06o00mIeHre U cucTeMaTru3aus 3HaHUN

52 JXécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS
[IpakTnueckas padorta Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI ¥ METOIBI €€
ycTpaHeHHs"

54 AmoMuHUN

55 AmdoTepHbIE CBOHCTBA OKCHIA U
TUIPOKCUIA

56 XKeneso




Oxcuppl, TUAPOKCHU B U con xene3a (11) u

37 xenesa (I11) !

58 O00011IeHNE ¥ CUCTEMAaTH3aIIUsl 3HAHUH 1
[IpakTnueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTANIbHBIX 33724 110 TEME 1
«BasxkHeHne MeTaljIbl 1 UX COCIMHEHMSI
Brrarcnenus o ypaBHEHUSIM XHMHYECKHX
peaKiuii, eclii OJIMH U3 PEareHTOB JaH B

60 M30BITKE WIIN COACPIKUT IPUMECH. 1
Brrunciaenus MaccoBOM JOJIU BEIXOJ1a
MPOAYKTA pPEaKIu

61 O00011IeHNE ¥ CUCTEMAaTH3aIIUsl 3HAHUM 1

2 KontponsHast padota Ne4 o teme |
«Baxueiime MeTaUIbl U UX COETUHEHUS))

63 BemectBa u maTepualibl B TOBCETHEBHOM 1
JKM3HU YeJ0BEKa

64 XUMUYECKOE 3arpsI3HEHUE OKPYKAOIIIEH 1
cpenbl

65 Ponp xumMuu B perieHnu 3K0JI0TUIeCKUX 1
npobiem

66 PezepBHblit ypok. O0oOmeHne u 1
CHCTEeMAaTH3aIMs 3HAHWUI

&7 PezepBHblit ypok. O0oOmeHne u |
CHCTEeMAaTH3aIMs 3HAHNUI

68 PezepHblit ypok. O0oO1eHne u 1
CHCTEeMAaTH3aIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Xumus, 8 knace/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxtumonepHoe o6miectBo «M3narensctBo «IIpocsemienue

Xumus, 9 knacc/ IN'abpuensa O.C., OctpoymoB N.I'. AkiinonepHoe o0111ecTBO
"UznarenscTBO "[IpocBenienue"”

METOIUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA

Xumus 8 kiacc. [IpoBepounsie u KOHTpoJIbHBIE paboThl/ ["abpuensa O.C.,
JIsicoBa I'.I'. Akmonepnoe o61iectBo "M3narensctBo "[IpocBemenue”;

Xumus. 8 kiacc. ba3oBelit ypoBens. Pabouas terpans/ 'abpuensu O.C., Cnagkos
C.A., OctpoymoB N.I'. AxumonepHoe o61ecTBo "M3narenscTBo
"IIpocBenienue";

Xumus. TeTpaab 11 1a00paTOPHBIX OINBITOB U MPaKTHYECKUX padoT. 8 kiacc/
INa6puensa O.C., OctpoymoB N.I'., Akcénoa 1.B. AkiinonepHoe o0111ecTBO
"UznarenscTBO "[IpocBenienue";

Xumus 9 xnacc. [IpoBepounsie u kKoHTpoabHBIE padboThl/["'adbpuensa O.C.,
JIsicoBa I'.I'. Akmonepnoe o61iectBo "M3narensctBo "[IpocBemenue”;

Xumus. 9 knacc. ba3oBeiit ypoBens. Pabouas terpans/ 'abpuensu O.C., Cnagkos
C.A., OctpoymoB N.I'. Axumoneproe o61ectBo "MUznarensctBo "[IpocBemenne"

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru;

https://myschool.edu.ru;

https://resh.edu.ru
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