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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIEro 0O0pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcHOBe (enepanbHON pabodeil MporpaMmbl
BOCITUTAHHS U C YIETOM KOHIICTIIIMH MIPEMOJaBaHus YIeOHOTo mpeaMeTa « XuMUs»
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo XuMuu HaéT TpEACTaBICHHE O LENAX, OOIed CTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMerTa, YCTaHABJIUBAET 00s3aTeIbHOE MpEeIMETHOE coaepKaHue,
peaycMaTpUBaeT paclpeieieHUue €ro Mo KilaccaM W CTPYKTYpUpPOBAaHHUE 10
pazienaM M TeMaM MpOorpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU coaep KaHusl, PEKOMEHIyEM Y10
MOCJIE0BATEIbHOCTh ~ M3YYEHHS XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOrOo  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaronuxcsi, ONpeaAessieT BO3MOXXHOCTH —TpeaMera s
peanuzanuu TpeOOBaHHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0o 0o0pa3oBaHMSs, a TaKkKe TPEOOBAHUM K
pe3yibpTataM 00y4YeHUs XMMHUU Ha YPOBHE IIeJIeH U3yUYeHUs IpeJaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JESATEILHOCTH OOyYalolmerocss IO OCBOSHUIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHWE XUMHUHM CIY>KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IWHCTBE MHpPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIe XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUU M 00 SBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHUS TI0O0aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON 1 IKOJIOTUYECKOM 0€3011acHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne Xxumuu:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJI1  caMOpa3BUTUA U
dhopMUpOBaHUS KYJIBTYPhI JIMUHOCTH, €€ 00I1el 1 (PYHKITMOHATILHON I'PAMOTHOCTH;

BHOCUT BKJaJ B (OpPMHPOBAHUE MBIIUICHUS M TBOPUYECKHUX CIOCOOHOCTEH
0oOydJaromuxcs, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW  JesTEeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAIBHON JIEITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[EJTOCTHOTO B3TJIsiAa HA €JMHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroOlIuXCs;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K ECTECTBEHHO-
HAay4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTUUYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHble HampaBlieHHs] B OOYYEHHUU XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKOM
Colep)KaHMs  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJanTHPOBAaHHBIM OTpakK€eHWEeM 0a30BOM HAyKW XMMHH Ha OMPEIeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUs OPUECHTUPOBAH HA
OCBOCHHE OOYYaIOUIUMHCS CHUCTEMbI IEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHHU C(HopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAETCS W3 CUCTEMBbI
TIOHATHHN 0 XUMHUYECKOM 3JIEMEHTE M BEIISCTBE M CUCTEMBI MOHSITHHA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWU HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4€HUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBS3H;

— TpeACTaBICHUNM 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIFHO OT OJHOTO
YpPOBHS K JPYrOMY, BBITIONHSASA (QYHKIIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TPOTrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABICHUS O XUMUUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW TMpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3ydeHuWe XUMUM MPOUCXOIUT C TPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyXarmuid MHUpY,
«buonorus. 57 knaccel» u «Du3uka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHPOBAHHE 3HAHMK OCHOB
XUMUYECKOM HAayKu KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTA 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUM KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHMHU CHUCTEMBI XUMHUUYECKUX
3HAHUN — BaKHEUITUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJaM TIO3HAHMS TPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakinii, B GOPpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM M  y4eOHO-HCCIIE0BATEIBCKON
JEeSTENBHOCTH, OCBOGHHWU NPaBWJI 0OE€30MacHOr0 OOpallleHHss C BEIIeCTBAMH B
MOBCEIHEBHOM >KU3HH.

[Ipu M3y4eHUM XMMHUHU HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHHsS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (dopmMupoBaHHE HHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTeMAaTHYecKoe MpHOOIIeHUE
oOydJarmuxcs K CaMOCTOSTENIHHOM MO3HABATEIBHON IEATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YYarOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEIOUIUMX YHUBEpPCaJbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00miell (QYHKIMOHAIBLHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Yysl 3HAHUSA WU ONBIT, MOJYYCHHbIC NMPU U3YYCHUU
XUMHH, TPUMEHSTh HMX TpPHU PEIIeHWH MpoOJeM B TMOBCEIHEBHOW XHU3HU U
TPYJIOBOM NESITENIbHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOlIMXCS T'YMaHHCTUYECKHX OTHOLIEHUH,
NOHMMAHHUS [EHHOCTH XHUMHUYECKUX 3HAHUM IS BBIPAOOTKH 3KOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH PUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHHIO HA OCHOBE YCBOCHHUS  OOIIEUETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis M HANPaBIEHHOCTH JajbHEHIIETo
oOyJeHusl.

OO6miee YMCIO dYacoB, OTBEAEHHBIX I H3YYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHms, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (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 4YEJIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOmaxX MO3HAHUA B XUMUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE »HIeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX DJEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOCUTENBHAA MOJIEKYJISIpHAas Macca. MaccoBas J0Js XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KonnuectBo BemecTBa. Monb. MonsipHas macca. B3anmocBsi3b KOJIUYECTBA,
Macchl M 4HCJIa CTPYKTYpPHBIX €IMHMI] BemiectBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COECTUHEHUI.

@u3NYecKue U XUMUYECKHUE SIBIICHHS. XUMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, PA3JI0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, mpaBuiIaMu paboThl B JTaOOpaTOpUu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3YUYECHHUE M OIHMCAHUE
bu3MYecCKMX CBOMCTB 00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOIIOACHHUE
¢busnyeckux (TUIaBiIeHHE BOCKA, TasHUE JIbJla, pAacTUpAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJAEHCAlUs BOJAbI) U XUMHYECKUX (FOpPEHHE CBEYHU, MPOKAIMBAHUE
MEIHOM TPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paziioKeHHE THUAPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMojAeHCTBHE Kejeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpOoBaHUE,
BhIMIApUBAaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA TTOBAPEHHOM
ColiM, HaONIOJEHWE W  ONUCAaHWE  pe3yJIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ineMEHT W MmpocToe
BenecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. I[Ipumenenue xkuciopoaa. CrocoObl



MOJIYYEHHUsI KHCIIOpoJia B Ja0OpaTOpuud U  MPOMBINUICHHOCTH. Kpyroopot
KHcIIopoJia B mpupoze. O30H — ajutoTporHas MOIU(PUKAIUS KUCIOPOa.

TennoBoit 3P dHEeKT XUMUUYECKOM peakIuh, TEPMOXUMUUYECKHE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOTr0 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonmopon — nsnemeHT U mpocToe BemiecTBO. HaxokaeHue Bojgopoaa B
npupojse, Gu3MYeckue ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonydeHusi. Kuciotsl u comnm.

MomnspHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHECHUSIM.

duznueckue CcBoOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HaceblllieHHbIE W HEHACBIIIEHHbIE PacTBOPhl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BellleCTBa B pacTBOpE. XUMHUYECKUE CBOMCTBa BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B mpuposie U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukainus neopranumdeckux coenuHeHuil. Oxcuabl. Knmaccudukarms
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM@OTEepHbIE) U
HecosneoOpasywomue. HomeHknatypa okcujaoB. Pu3MYeCKHMe U XUMUYECKHUE
CBOMCTBa OKCUIOB. [loryueHune okcuaos.

OcHoBanms. Knaccudukanuss ocHOBaHWM: MIENOYM HW  HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHOoBaHUW. DPU3NUECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenne ocHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. Ousudeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Conu. Homenknatypa coseil. @uzndeckue u XMMHUUYECKUE CBOWCTBA COJIEH.
[Tomyuenue conen.

I'eneTndeckas CBs3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ueCTBEHHOE OMPEAECICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM W YCJIOBHS BO3HMKHOBEHUS U
npeKpaiieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpas3laMu OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJyYEeHHE, COOMpaHHWE, pACIO3HABAaHUE W H3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTsue Boaopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCITOJIb30BaHUE BHEOMATEpPUANIOB), HAOIIOJeHUE 0O0pa3lioB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMO/JICHCTBUE BOJIbI C METa/lIaMU
(HaTpyeM ®  KaublueM) (BO3MOXHO HCIMOJB30BaHUE  BHIEOMATEPHAIIOB),



UCCe0OBaHNe OOpa3lOB HEOPTaHMYECKMX BEIIECTB PAa3JIUYHBIX KJIACCOB,
HaAOJII0/IeHUEe U3MEHEHHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3ammojericTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KHCJIOT C METalJIaMH, pPEakKIui HeUTpaiu3aiuu, MOJy4eHUEe HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM M3 pacTBOpa COJIU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad 10 TeMme «BakHeliine KiacCchl HEOPTraHUYECKUX
COEIMHEHU.

IMepuomuuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XUMHYECKHX
ieMeHnToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHuCIHUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCH(DUKAIMK XUMHUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (IIENOYHBIE M IIEJTOYHO3EMEIbHBIE METaJlIbl,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aMpOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonndeckuii 3akoH. [leproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. KopoTtkonepuoanass ®w  JyIMHHONEpPHOIHAS  (HOPMBI
[Tepunoguueckoit cucrtembl xumuueckux snemeHToB [l. Y. MenneneeBa. [lepuobl
U Tpynnbl. DU3NYECKUN CMBICT TOPSIKOBOTO HOMEpAa, HOMEPOB INEpUoOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIIEMEHTOB
[Tepuognueckout cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METALTUYECKUX U HEMETAINIMUYECKUX CBOMCTB IO TPyIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. V. MennpeneeB — y4€HbId U
rpakJaHUH.

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

CrerieHb  OKHCJICHUSL. OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUM.
IIpornieccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHne o0pa3lloB BEIIECTB METAIOB M HEMETaUIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LIMHKA C pPAacTBOPaAaMHM KHUCJIOT W IIEJIOYei, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHNUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU WM3YYCHHH XHMHH B 8 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK M TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTICJBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAyYHBbIC TIOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs,
3aKOH, AaHaJM3, CHHTE3, KIacCU(UKAIWs, IEePUOJUIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICIIb, SIBJICHHUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TONBI, PAIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYSCKUHN 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NICCKUE BEITUYHHBI, €IMHHIIbI
MU3MEPEHHS, KOCMOC, IJIaHEThI, 3BE3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

[eorpadms: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TNI0JIE3HBIC UCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIust

[Mepuoamueckuii 3akoH. [leproaudeckas cucTeMa XUMHUYECKHX DJIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aToMOB. 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOMOB, KalHs, KalbllUsl M HX
COCTMHCHWI B COOTBETCTBHHM C IIOJIOKCHHEM »JJeMeHTOB B Ilepmommueckoit
CHCTEME U CTPOCHHEM HX aTOMOB.

CrtpoeHue BemIeCTBA: BBl XUMHYECKOH CBSI3U. THIBI KPUCTAITMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEMIETKH U
BUIa XUMHYECKON CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K pPAa3IMYHBIM KJAcCaM HEOPTaHMYECKUX
COCTMHEHHI, TCHETUYECKas CBSA3h HEOPraHNIECKHUX BEIIECTB.

Krnaccudukaiys XMMHUECKAX pEaKI|id 110 pa3InIHbIM NMPU3HAKAM (IT0 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIioBoMYy 3(ddexTy, mo
M3MEHEHUIO CTENEHEH OKMCICHHS XMMHUYECKHUX SJIEMEHTOB, 10 OOpAaTUMOCTH, IO
YYACTHUIO KaTaiau3aTopa). DK30- U dHIAOTEPMHUECKHAE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHHUSI.

[ToHaTHE O CKOpOCTH XUMHUYECKOW peaknuu. [loHsATHE 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakmusiX. [IoOHATHE O TOMOTEHHBIX M TeTePOTEeHHBIX
peakusax. [lonsrue o karanuse. [loHsTHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIMSIOIIAE Ha CKOPOCTh XHUMHYECKOW PEAKIMH W TOJOKEHHUE XUMHUYECKOTO
paBHOBECHHI.

OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUH,  JJICKTPOHHBIA  OamaHc
OKHCITUTEIIPHO-BOCCTAHOBUTEIFHON  pEaKIIHH. CocraBreHue  ypaBHEHUH



OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUMid €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPONTUTUUECKON TUCCOIUALINHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonbl, annonsl. MexaHu3M AUCCOLMAIIUM BEIIECTB C Pa3IMUYHBIMU BHUAAMHU
xuMudeckon cBsizu. CreneHs guccormanun. CUIIbHBIE U CIA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. YclioBHs MPOTEKaHUS peaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIC YpaBHEHHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHMUW W COJIGM B CBEeTe MPEACTABICHUNH 00 DIEKTPOJIUTHYCCKON
nucconmanuu. KadecTBeHHbIE peakilui Ha MOHBI. [IoHsATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIECTB — METAIOB M HeMeTauioB (Tpadura W anamasa), CIOXKHBIX BEIIECTB
(x7opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIIEKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U coliel
(BO3MOXKHO  WCTIOJIb30BaHWE BHJEO MAaTEpUalioOB), TPOBEICHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHUS  PEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu paslioKeHUs, COSMHEHUs), paclOo3HABAaHUE HEOPTraHMYECKUX
BEIIECTB C ITIOMOIIBI0 KAYEeCTBEHHBIX pEakIMid Ha HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a71a4.

HemeTaabl M UX cOeTMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHsSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHME CBOMCTBA Ha TMpuUMEpe  XJopa
(B3amMoOJIeMiCTBUE ¢ MeETaJIaMH, HEMETajulaMH, IeJoYaMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHYECKHE CBOWCTBa, IMOJy4YeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHu3M 4YeJIoBeKa. BakHeHine XJIOpUIbl U UX
HaX0XJIEHUE B IIPUPOJE.

O6mas xapaktepucTuka sneMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKHciIeHus. CTpoeHue U (U3UYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOJa U CEPhl. AJUIOTPOITHBIE MOIU(DUKAIIMKM KHUCIOpOa
U cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBoaopon, cTpoeHue, u3NvecKue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIM KHUCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qusnueckue M XHMHYECKHE CBOWCTBa (00IIME  Kak
mpeACTaBUTENs Kiacca KHCJIOT M crenudpuyueckue). XHUMHUYECKHE peaKIluu,
JeXKaIMe B OCHOBE IPOMBIIIJICHHOTO CIOCo0a TMOMYYeHUs] CEPHON KHCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. CoM CEpHOIM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. Haxoxnaenue cepbl U €€ COEAMHEHHM B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COCNUHEHUSIMH cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIlCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETNEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
¢bu3nyeckre U XuMHueckue cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUaK, €ro
¢bu3nUecKre 1 XUMUYECKHUe CBOMCTBA, MoJlydeHue U npumeHeHue. Coau aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ ToJydeHue, (PU3MUecKHe U XUMUUYECKHEe
cBoiicTBa (0OlIME Kak TMpEeACTaBUTENs Kiacca KUCIOT M chenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEH AaMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopennii. XuMUYecKoe 3arpsi3sHeHHe OKPYKaIoIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JayXa, MOYBBI W Boao&éMoOB). docdop,
ajoTponHeie Moaudukauuu (Gochopa, puznyeckne M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, pu3MIecKue U XUMUIESCKHUE CBOMCTRA,
nonyuyenue. Ucnonb3zoBanue (hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka 3mneMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Monu(UKALMK, pPACHpPOCTpPaHEHHE B MpuUpojae, (PU3MYecCKue U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUAbI yriiepona, ux
dbu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHUE W TpPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
abdext. YronbHas kuciaora U e€ coiu, ux (PU3NYecKue U XMMHUYECKUE CBOICTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, STaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJOPOAOB (Yyrojib, NPUPOAHBINA Ta3, HedTb),
NPOAYKThl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oelikax, yriieBojax — U ux
pojii B OKM3HM UeJoBeKa. MarepuarbHOE €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJyYeHHE U
npuMmeHenne. CoenuHEeHHUsT KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThl, X UCIOJIb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOr0 MCIOJIH30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBECHUE KAaYeCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOICHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKarouue (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA
rajjoreHOoB M WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C
obpasmamMu  ceppl W €€  COCOWHECHMSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTepraoB), HaOOICHUE MpoIiecca OOyTIIMBaHUS caxapa Mo JASHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KaYeCTBEHHON peakiuu Ha CyIbhar-
WOH W HaOJIOJICHWE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBamMHu azora, ¢ochopa W UX COSAMHEHUN (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMAaTepraoB), oOpasamMu a30THBIX U (GochOpHBIX YIO0OpEeHUH, MOydeHuE,
cobupaHue, paclio3HaBaHWE MW H3YYCHHUE CBOKMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX peaKlnii Ha MOH aMMOHMS U ¢GochaT-uOH U U3YyUYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO
(BO3MOYKHO HCITOJIL30BaHUE BUJICOMATEPUAJIOB), M3y4YCHUE Mojienen
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadwura, QyepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM TPOTHBOTA3a, MOJIydeHHEe, COOMpaHue, pacro3HaBaHUE W W3y4YEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTABHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHEHUS).

MeTajbl 1 UX COeAMHEHHS

OO6m1as xapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepumogmueckont cucreme xumuueckux osiemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTajuioB. MeTauinmdeckasi CBsI3b U
METAUIMYECKasi ~ KPUCTANIMYECKAasT  pemETKa.  DJEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. DU3nyeckrue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01me
crocoObl ToTyueHuss MeTawioB. [loHATHE O KOPpO3UM METAJUIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTalb, YYT'yH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M TIPOMBIIIJIECHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucreMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpO€HHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kajiaus). OKCUIbI 1



TUAPOKCUABl HaTpus W Kanus. lIpuMeHeHHWe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MarHuid W KaJbLMil: TOJOXKEHUE B
[Tepuoguueckoit cucreMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXeHUE B Ipupoae. Pu3ndyeckne 1 XUMUUYECKHE CBOMICTBA MarHus
U Kajblus. Bakueilmme coeluHeHHUS KaibIUs (OKCHA, THUIAPOKCHI, COJIN).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHESHHUSI.

AnroMuHUi: nonoxeHue B llepuonnueckoil cucreMe XMMUYECKUX SJIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE artoMma, HaxoxjaeHue B npupone. duszmueckue u
XUMHYECKUE CBOMCTBA altoMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUS.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHX AI€MEHTOB [1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAaXOXAEHUWE B mnpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA keie3a. OKCuapl, THIpOKCUIbI U conu xenesa (1) u xenesa
(ITT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMy METaUIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, M3y4YEHUE PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPHUANIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJdpllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOW BOJBI, Ipoliecca TOPEHUs Kele3a B KHUCIOPOJIE
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLUs, aIFOMUHUSA, LIUHKA, JKEJie3a
(IT) u xene3a (I1I), meau (1), HabmroaeHNE W OMKMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUIAMEHH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCIeOBaHNE aM(OTEPHBIX CBOMCTB IMAPOKCUIA ATIOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOW KU3HHM YeJoBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpennl (MpeaesibHas JO0MmycTUMast
KOHLeHTpauus BewecTs, nainee — [1IK). Poins XumMum B penieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3ydeHre o0pa3lloB MaTepUaoB (CTEKIJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceasu



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU WM3YYCHHH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK M TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTICJBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIacCu(UKalUs, TEPUOJAUIHOCTh, HAOIIOJICHNUE,
DKCIIEPUMEHT, MOJCIHPOBAaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
3 peKT, TeXHOIOTHUSI, MaTePUAIIBI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHII,
M30TONBI, PAJMOAKTUBHOCTH, MOJICKYJa, AJIEKTPUYCCKUH 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, —AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMIECKAST
pemérka, CruiaBbl, (pU3MYECKHe BEIMYWHBI, SIUHHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢dotocuHTe3, npixanue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TNIOJIE3HBIC UCKOMAaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B XOJle OOy4YeHHS XMMHUU B €JAMHCTBE Y4YeOHOW U
BOCIHUTATENILHON JIESITEIIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMH B
oOlIecTBE TMpaBUJaMU M HOpPMaMU TOBEJIEHHUS UM CHOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIIUU 00YyUaIOIINXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYalolIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpUEHTALMA U
paciIpeHue onbiTa JesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOT'O OTHOUIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
M HAy4yHOMY HACJIe[IUI0, TOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HHGpOpMaIHeil o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakKIaHCKOTr0 BOCIMTAHMSA:

NpPEJICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBUiaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENbCKOM,  TBOPYECKOM W JAPYrHMX  BHIAX
JEeSTEeNBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TI103HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YU€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoOIEcce ITOW Y4eOHOUW JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHWE U TMOCTYNKM CBOMX TOBApHILEH C TIO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYTKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM U COCTABIIAIONINE
OCHOBY JIJI1 TTOHUMAaHUsSl CYIIHOCTH HAYyYHOM KapTHHBI MUpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOJIBI, B3aMMOCBI3SIX YEJIOBEKa C
IPUPOJHON CPEeIo, O POJIU XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HABaTEIbHBIE MOTHBBI, HANIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOIUMBbIE IJisi OOBSICHEHUS HAOJIOIaeMbIX MPOIECCOB U SIBICHUH,
NO3HABaTEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHON paboThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEpPaTypor, JOCTYITHBIMA TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH W YPOBHS OOyUYeHHs B
JlaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KH3HU, OCO3HAHHUE IOCICACTBUNA H
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOICHUS AJIKOTOJIS, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI O€30MacHOCTH TpH  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMH B OBITY U PeabHOM KU3HM;

5) Tpy10BOro BOCIMTAHMS

MHTEPEC K MPAKTHYSCKOMY U3YUYECHHUIO IPOQPECCUil U Tpyia pa3IudHOro poja,
YBOXEHUE K TPYyAy M pe3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaJbHON TPACKTOPUHU MPOJIOJDKEHUST 00pa3oBaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHou npodeccuoHanbHON NESITEPHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHLCA B PO ecCHoHaIbHOM cpejie;

6) 3K0J10TNYeCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHUE IICHHOCTH COOJIIOICHUS
paBujI O€301MIaCHOTO MOBEJCHHUS MPU paboTe C BEIECTBAMH, a TAK)KE B CUTYyaIlUsAX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JTIOEH;

CITOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJIydaeMble MPU HM3YYEHUU XUMHH, IS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOTHON CPEIOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M IMyTed WX pEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpeIMETHBIX pe3yJIbTATOB BBIJACIAIOT 3HAUYUMBIE JJId
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHMHU W3 ITHX MPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAy4YHOU KapTHHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC EUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYJISATHBHBIE), KOTOpble 0OecneYrBalOT (GOopMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHMSI HUCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XMMHUYECKUX TMOHATHUN (BBIICIATh WX XapaKTEPHbBIC
MpU3HAKK, YCTaHABJIMBATh B3aUMOCBA3b C JIPYTHUMHU TOHATUSIMH), UCIOJIB30BAaTh
MOHATHUS JJIsI O0BSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHU, BEHIOUPATh OCHOBAHUS U
KpUTEPUHU IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUYECKUX PEeaKIui,
yCTaHaBJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BEIBOJIBI M 3aKJIIOUCHUS

yMEHHUE TPUMEHSATh B TMIPOIECCe TIO3HAHUS TOHATHUSA (TIPEIMETHBIE |
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHHUE
XUMHUYECKOW PEAKIUHM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4, ¢ y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKK U3YYae€MBIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3y4aE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabCcKHe JeHCTBUSA:

YMEHHE MCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, GOPMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEIOBAHUSA, COCTABISATh OTUYET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W MHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOJyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHEeTa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHBIC METOABl M 3alpOChl MPU MOHUCKE W OTOOpE
MHPOPMAIIMK M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHECHHUS
yUeOHBIX U TIO3HABATEIBHBIX 33724 ONpPeAeIEHHOTO THITA, TIPUOOPETCHHE OIbITa B
o0NacTh WCTOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIJICHHE KYJIbTYpPOU aKTHUBHOTO MCIIOJIBb30BaHHUS PA3IMUHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOpMy MpeacTaBiIeHus] HHOOPMALIUU U
WITIOCTPUPOBATh pellaeMble 3a/Jadll  HECIOXHBIMH CXEMaMH, JIharpaMMaMH,
apyruMu popMamu rpaduKu U ©X KOMOUHALMSIMU;

YMEHHE WCIONb30BaTh U AaHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIHCKON JEATEIbHOCTH MH()OPMAIMIO O BIMSIHAHM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO351CTBa W TPAHCIIOPTa HA COCTOSHHE OKPYIXKAIOIIeH NPUpPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHS:

YMEHHS 3a/1aBaTh BOMNPOCHI (B XOJA€ Iualiora W (MIM) ITUCKYCCHH) TIO
CYIIeCTBY  OOCyKIaemMol  TeMbl, (QOpPMYIUPOBATH CBOU  TPEIJIOKCHHS
OTHOCHTEIFHO BBITIOJTHEHUS TPEI0KCHHOH 3a1a4u;

YMEHHS  TPEJCTABIATh  TOJIYYCHHBIE  pPE3yJbTaThl  TO3HABATEIHHOU
ACSITEIHOCTH B YCTHBIX W THCHhMEHHBIX TEKCTaxX; JeNiaTh IPE3CHTAIHI0
pe3yabTaTOB BBIMOJIHEHUST XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIIBITA,
71a60paTopHOM pabOTHI MO UCCIICTOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUU
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX HHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHS
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEPUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU paOOThI U ApyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIBHO OINPEACNATh e JEATSIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeATeNIbHOCTD, BBIOMpaTh Hanbosee F3(hPeKTUBHBIE CITOCOOBI pelieHUs YICOHBIX U
MO3HABATEIBHBIX 3374, CaMOCTOSTEILHO COCTABJIATh WM KOPPEKTHPOBATh
NPE/UIOKCHHBI  aNTOpPUTM JCHCTBHIA TPH BBITIOJHEHUH 3aJaHUld C  Y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUN 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHIX,
OILIEHWBATh COOTBETCTBHE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB II0 OCBOCHHIO 0053aTEIHHOrO
COJIepKaHusl, YCTAaHOBIEHHOTO JaHHOW (¢erepanbHOl paboueil MporpamMMmon,
BBIJICJISIFOT: OCBOEHHBIC OOYYAIOIIMMHCS HAayYHbIC 3HAHUS, YMEHHUS WU CIIOCOOBI



NedcTBHUM, crenuduyueckue i1 TPEeAMETHOM 00macTH  «XUMHS», BHIBI
NEATEIBHOCTA 1O  TMOJIyYeHUIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K koHiry oOydenus B 8 kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMMNXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHNU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUPUKamus peakiuii: peakiuu
COCIMHECHUSA, PEaKIMU pa3I0KEHUSA, PEaKIUU 3aMEIICHUs, pPEaKiuu
oOMeHa, 2K30- U DHJIOTEPMUUECKUE PEaKIuu, TeTUIOBOM d(pdeKT peakiumu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAS W HEMOJIApHAash KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOP, MAaccoBas J0Jsl BEIIECTBA
(TpolieHTHas: KOHIIEHTPAIIHS ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHSATUM W
NPUMEHSTH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHHUIA;

e HCIOJIb30BaTh XUMHYECKYH) CHMBOJHMKY IS COCTaBlieHus (opMyi
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

e OIpENeNsATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENIEHb  OKWCJIEHHS  3JIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COCIMHEHUU TIO0
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJEHTHAas M HOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT WX MojoxkeHusi B Ilepuoanueckoi cucreme,
3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaApo;

e OIKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBbl XUMMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHSITUSA «TJIaBHAA
noarpynna (A-rpymma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OoJIbIIIEe TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCSA B
tabnmune «llepuoguueckass cuctemMa XuMHUYeckux diemeHToB [[. .
MenpeneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij slipa, 00IIee YUCIIO JIEKTPOHOB
U pacrpeieieHle UX 0 JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(PUIIMPOBATh XMUMHUYECKHUE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKUE pPeakiuu (10 YUCIy U COCTaBY YYACTBYIOUIUX B pPEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO H MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XUMHYECKOro »dJeMeHTa 1o QopMmylie
COEJIMHEHHUS, MaCCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKInu;

e TPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIBHONU NESITEbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, KiacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIIECJICTBEHHBIX CBSI3€H — Il M3Y4YEHUS CBOMWCTB
BEIIECTB W XUMHUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAONIOIEHHE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(pealbHBIN U MBICIICHHBIN );

e cCIEAOBaTh IMpaBUJiaM  TOJb30BAHMUS  XUMUYECKOM  MOCyAOH U
nabopaTOpHBIM  000pYJOBaHMEM, a TakXKe TMpaBujiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBMU C HWHCTPYKIMSMHU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOpPOB C OMNpeNeIEHHON MacCOBOM J0Jel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TMPOBOAMTH  XHMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTanenH, METIIOPAHXK U IPYTHUE).

K xonIiy oOyuenus B 9 kjiacce mpeaIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: XUMHUYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOHO€ BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIHHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3(PHEeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAS TUCCOLMAIIMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W



HEOOpaTUMbIE pEaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PpEaKIIUU,
OKHCIINUTEIIb,  BOCCTAaHOBHTEIb, OKHCJICHHE HM  BOCCTAHOBJICHHUE,
ajutoTponus, aMmGOTEePHOCTh, XUMHUYECKass CBI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKasi), KpUCTaJUTM4YecKas pemeéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKOW peakluH, TMPeaebHO IOIMyCTUMAas
koHueHTpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHSITUM W
MPUMEHSITh 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHHUIA;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHHS (PopMys
BEILIECTB U YPABHEHUI XMMUUYECKUX PEAKIINI;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUH 1o QopMyrnaMm, BUJ XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYecKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyre, xapakTep Cpeabl B
BOJIHBIX PAacTBOpPaX HEOPraHWYECKHUX COCAMHEHMH, THUIl KPUCTAJUIMYECKOMN
PELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: OINHUCHIBATH U XaAPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CHCTEMBbI XUMHUYECKHUX JJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnma (A-rpynma)y W «moOodHas
noarpynna (b-rpymma)», Manble W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHUsI, KOTOpPhIE HMMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIIee 4YHUCI0 JJIEKTPOHOB U
pacripefieyieHie WX IO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU B
npeaenax MajiblX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(PUIIUPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo U3MEHEHUIO CTETICHEH OKUCIICHHS
XUMUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIHME U CHEIU(DUUESCKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOJATBEPKAAas OIMMUCAHUE
IpuMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJICKTPOJMTUYECKON JTUCCOIMALIMM  KHUCJOT,
IEJI0YEH U COJICH, MOJIHBIE U COKPAIIEHHbIE YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHEeTHYECKOU CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX — peaKIui
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO 0ajlaHCa ATUX PEaKInii;
IPOTHO3UPOBATH CBOWMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpPALICHUN B Pa3IUUYHBIX
YCIIOBUSAX;

BBIUMCIISIT OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »JJeMeHTa 1o QopMmylie
COEIMHEHHUS, MaCCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN peaKInu;

coOmoaTh  MpaBujia  TOJIb30BAHUS  XMMHUYECKOW  TMOCYAOW
7abopaTOpHBIM  00OpYyIOBaHHMEM, a TaKkKe IMpaBuila OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHMIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHUaKa U YIJIEKUCIIOro rasa);

OPOBOAUTH  PEaKIWH, MOATBEPXKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlMi MBICIIUTEILHON AESTENHHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CUCTEMAaTU3allUI0, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HayYHbIE METOJAbl TO3HAHUS —
HaOJIt0IeHne, M3MEpEeHue, MOJACIUPOBAHUE, SKCIIEPUMEHT (peaslbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnyecTBo yacoB
Ne HaumeHoBaHue pa3aesioB u DuiekTpoHHbIe (U PpOBLIE)
n/n TeM NPOrpaMmbl Bcero Konrpoapurre Hpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MIPAKTHUYECKOU J1eATEIIbHOCTU https://m.edsoo.ru/7f41837¢c
YeJoBeKa
12 BemtecTBa 1 XuMHu4ecKue 15 | bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20
Pa3nes 2. Baxkneiilme npeacTaBuTe I HEOPraHMYECKHUX BeLeCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kuciorax 2 | bubmmoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 1 | bubmuorexa [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

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

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /. W. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
12| Osemmenno : biGmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIIHMHI
Hroro no pazneny 15 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PeszepBHOe Bpemst 3 bromorexa LOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBanue pa3iaesioB  TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NpPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEaKLIUH B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' anemeHTOB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 3JI€§€HTO§ VIApr nbel. Cepa u eé 6 bubmorexa [OK
' PYIIBL 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 3JI€§€HTO§ VA Ir) L. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 3JI€§€HTO§ IVApr nbl. YTIepoa u 8 1 2 bubmorexa [OK
' . PYITHIAL: pos https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeTUHEHUA

. bubmmoreka [JOK
3.1 Obmme cRolcTBa METaMIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakueime MeTaUIbl U UX COETUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskamomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B »KU3HU YeJIOBEKa 3 bubmorexa [IOK
’ 1 puai https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmiorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxmmonepHoe obmiectBo «M3matensctBo «IIpocBenieHue»
* Xumus, 9 kinacc/ 'abpuensn O.C., Octpoymos WU.I'., Cnankor C.A.,

AKI_II/IOHepHoe O6H_ICCTBO «HSI[&TCJIBCTBO «HpOCBCI_HCHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
VYueouuk "Xumus. 8 kiacc"

Vueonuk "Xumug 9 kiacc"

U PPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

https://uchi.ru/login_light

http://school-collection.edu.ru/

https://school39.eljur.ru/

http://fipi.ru/content/otkrytyy-bank-zadaniy-oge
https://learningapps.org/index.php?page=3 s= category=8
https://4ege.ru/trening-biologiya/
https://studfile.net/preview/7352431/page:12/
http://znaew.ru/index.php/pourochnoe-planirovanie/pourochnye-plany-po-

khimii



https://neznaika.info/

https://foxford.ru/dashboard
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