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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWNM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepalbHONW pabodeil MporpaMMbl
BOCITUTAHHS U C YIETOM KOHIICTIIIMH MPEMOJaBaHusA YIeOHOT0 MpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo xXuMmuu HaéT TpEACTaBICHHE O LENAX, OOIed CTpaTeruut
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMerTa, yCTaHABJIUBAET 00s3aTeIbHOE MPEIMETHOE coaepKaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KilaccaM W CTPYKTYpUpPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHEIC XapaKTEePUCTUKHU coep KaHusl, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHS XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaromuxcsi, ONpeaAessieT BO3MOXXKHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHHWM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMs, a TaKkKe TPEOOBAHUM K
pe3yibpTataM 00yueHUs XMMUU Ha YPOBHE IIeJIeH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBLHON JEATEILHOCTH OOYYalolmerocss IO OCBOSHUIO
y4eOHOT'0 CO/IepKaHMUS.

3HaHWE XUMHHM CIY>KUT OCHOBOW isi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOydJaromerocsi, ero MpeACTaBICHUNH O MAaTEPHAIBHOM €IWHCTBE MHpPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIe XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUU W 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHHUS TI0O0aTbHBIX
npoOjieM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBON 1 IKOJIOTHUYECKON 0€3011acCHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00I1el U (PYHKITMOHATILHON I'PAMOTHOCTH;

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

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBACT OCHOBBI
[EJTOCTHOTO B3TJIsiAa HA €JMHCTBO MIPUPOABI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4arOITUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUUECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
CoJep)KaHHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJanITHPOBAaHHBIM OTpakK€eHWEeM 0a30BOM HAYKW XMMHH Ha OMPEIEeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMHCS CHUCTEMbI IEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusi MPOTpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAECTCS W3 CUCTEMBbI
TIOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHSATHHA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHBl 110 TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4€HUS O CTPOCHUU 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, BBITIONHSSA (QYHKIIUM OOBSICHEHUS W MPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW TMpHUPOABI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUsl B Hayke. M3ydeHuWe XUMUM TMPOUCXOIUT C IPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MUY,
«buomorusa. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOJUT (POPMHPOBAHHE 3HAHMK OCHOB
XUMUYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeamMeTa COCTOUT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKUX
3HAHUN — BaXKHEUITUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHMS TPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakinii, B GOPpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEILHOM M  y4eOHO-HCCIIEOBATEIBCKON
JEeSTEIBbHOCTH, OCBOGHHWU NPaBWJI 0€30MacHOr0 OOpallleHHss C BEIIeCTBAMH B
MOBCETHEBHOM >KU3HH.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (dopmMupoBaHHE HHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYeHHs Ha CHCTeMAaTHYecKoe MpHOOIIeHUE
oOydJarmuxcs K CaMOCTOSITENHHOM TO3HABATEIBHON eATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

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

— (dopmupoBanue o00miell (QYHKIMOHAIBLHOM U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSACHATH W OLICHUBATh SIBICHUS
OKpPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHSTh HMX TPHU PEIIeHWH MpoOJeM B TMOBCEIHEBHOW XHU3HU U
TPYJIOBOM NESITEIbHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOlIMXCS T'YMaHHCTUYECKHX OTHOLIEHUH,
NOHUMAHHUS UEHHOCTH XHMHYECKUX 3HAaHUW JJi BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXpPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis M HAMPABIECHHOCTH JajlbHEHIIETo
oOyJeHusl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX I H3YYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 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 4Y€JIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOomaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

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

Xumuueckast ¢opMyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOCUTENBHAsA MOJIEKYJIsSIpHAas Macca. MaccoBas J0Js XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUMU.

KonunuectBo BemecTBa. Monb. MonsipHas macca. B3anmMocBsi3p KOJIUYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IMHMI] BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBJIICHHS. XUMHUUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeqMHEHUS, Pa3I0KEHNUs, 3aMEIICHHsI, 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
¢busnueckux (TUIaBiIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUsS BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYHU, MPOKAIMBAHUE
MEIHOU MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIApUBAaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA MMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiiimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech ra3oB. CocraB Bo3nyxa. Kuciopon — 3ineMEHT W MpocToe
BeniecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropeHusi). Okcunabl. I[Ipumenenue xkuciopoaa. CrocoObl



MOJIYYEHHUsI KHUCIIOpoJia B J1a0OpaToOpuud M  MPOMBINUICHHOCTH. Kpyropopot
KucIiopoJia B mpupoze. O30H — ajutoTporHas MOIU(pUKAIUS KUCIOPOa.

TennoBoit 3P hHeKT XUMUYECKOW peakIuh, TePMOXUMHUYECKHE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3sHEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bomopon — »snemeHT U mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupose, Gu3MYecKue ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kuciotel u comnu.

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

duznueckue CcBoMCTBAa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIE W HEHACBIIIEHHbIE PacTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BellleCTBa B pacTBOpE. XUMHUYECKUE CBOMCTBa BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B mpuposie U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B IPHUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHeHuil. Oxcuabl. Kmaccudukanus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasyromue. HomeHknatypa okcujaoB. Pu3WYECKHMe U XUMUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanms. Knaccudukanuss ocCHOBaHWM: MIENOYM HW  HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHoBaHUW. PU3NUECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenrne ocHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. dusudeckue u
XUMHYECKHEe CBOMCTBa KHMCIOT. Psyg aktuBHoctn MmetaminoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

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

I'eneTnyeckas CBs3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ueCTBEHHOE OMPEACICHNUE COJIepKaHUs KUCIOPOoaa B BO3AyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJyYEeHHE, COOMpaHHUE, pACIIO3HABAHUE W H3YUYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCITOJIb30BaHUE BHEOMATEpHAIOB), HAOIIOJeHUE OO0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KaublueM) (BO3MOXHO  HCMOJB30BaHUE  BHIEOMATEPHAIIOB),



UCCe0OBaHNe OOpa3lOB HEOPTaHMYECKMX BEIIECTB PA3IUMYHBIX KJIACCOB,
HAOJII0/IEHUEe U3MEHEHHUSI OKPACKU WHIWKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3aumojericTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KHCJIOT C METalZIaMM, pPEakKIui HeUTpaliu3aiuu, MOoJy4YeHUEe HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM M3 pPacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 10 TeMme «BakHeline Kiacchl HEOPTaHUYECKUX
COEIMHEHUN.

IMepuonuuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XUMHYECKHX
ieMeHnToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCH(DUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe o0
TPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonndeckuii 3akoH. [leproauueckasl 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. CoctaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuognueckout cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajguyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKHUX
AJIEMEHTOB [UJIA Pa3BUTUA Hayku W mnpaktuku. [[. V. MennpeneeB — y4€HbId U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJIApHAsE ¥ HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIpornieccrl OKMCIIEHUsT U BOCCTAHOBJIEHUS. OKUCIUTEIU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4deHrne oO0pas3llioB BEIIECTB METAIOB M HEMETaUIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LIMHKA C pPAacTBOPAaMHM KHUCJIOT W IIEJOYei, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHUS ).

Mescnpeomemmnbwie cea3u



Peanmzarusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 8 Kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
TIOHATUH, TaK W TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTJCIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEeHHO--HAYyYHBIC MOHITHSI: HAYYHBIH (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJM3, CHHTE3, KIacCHU(UKAIWs, IEePUOJUIHOCTh, HAOIIO/ICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICITh, SIBIICHHUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHII,
M30TONBI, PaIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUHN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, PU3NYCCKUE BEITUYMHBI, €IHMHUIIBI
MU3MEPEHHS, KOCMOC, TJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TNI0JIE3HBIE UCKOMAeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIust

[Mepuonmueckuii 3akoH. [leproaudeckas cucTeMa XUMHUYECKHX DJIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aToOMOB. 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPHUOAOB, KalWs, KalblUsl MW WX
COCTMHCHWI B COOTBETCTBHM C IIOJIOKEHHWEM JJieMeHTOB B [lepmommueckoii
CHCTEME U CTPOCHHEM WX aTOMOB.

CrpoeHue BemIeCTBA: BBl XUMHYECKOH CBSI3U. THIBI KPUCTAJITMYECKHUX
peIéTOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAUIMYSCKOW PEIIETKH U
BUIa XUMHYECKON CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K pPAa3IMYHBIM KJAcCaM HEOPTaHMYECKUX
COCTMHEHH, TCHETUYECKas CBS3h HEOPraHUYIECKHUX BEIIECTB.

Krnaccudukaius XMMHUECKAX pEaKI|id 110 pa3IHYHbIM NMPU3HAKAM (IT0 YHUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENEHEH OKMCICHHS XMMHUYECKHUX SJIEMEHTOB, 10 OOpAaTUMOCTH, IO
YYACTHUIO KaTajau3aTopa). DK30- U dHIAOTEPMHUUECKHAE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHHUSI.

[TonaTHE O CKOpOCTM XUMHU4YECKOW peakmuu. [loHsATHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakmusiX. [IoOHATHE O TOMOTCHHBIX M TeTePOTEHHBIX
peakusax. [lonsarue o karanuse. [loHsTHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIMSIOIIAE Ha CKOPOCTh XHUMHYECKOW PEAKIMH W TOJOKEHHWE XUMHUYECKOTO
paBHOBECHHI.

OKHCTHTETFHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUMH,  JJICKTPOHHBIA  OamaHc
OKHCITUTEIIPHO-BOCCTAHOBUTEIHON ~ pEaKIIHH. CocraBrneHne  ypaBHEHUH



OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMiA € HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTUUECKON TUCCOIUALINU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AUCCOLMAIMM BEIIECTB C Pa3IMUYHBIMU BHUAAMHU
xuMudeckon cBsizu. CreneHs guccormanun. CUIIbHBIE U CJIA0BIe DJICKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. YclioBus MPOTEKaHUSI peakluii HOHHOTO 0OMeEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIC YpaBHeHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHHUW W COJIGM B CBETe TMPEACTABICHUH 00 DJICKTPOJIUTHYECCKON
nucconmanuu. KadecTBeHHbIE peakiiui Ha MOHBI. [IoHsATHE O TUAPOIIH3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7mopua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIIEKTPOIPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U  coJiel
(BO3MOXKHO  WCIIOJIb30BAaHWE BHJCO MAaTE€pUalioB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  pPeaKlUid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
(ropeHue, peakiuu paslioKEeHUs, COSIMHEHMsI), paclo3HABaHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEakIMid Ha  HOHBI, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTaabl 1 X cOeTMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpe  XJjopa
(B3amMoOJIeMCTBUE ¢ MeETaJIaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHUYECKHE CBOWCTBa, IMOJy4YeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHW3M YeJIoBeKa. BakHeHine XJIOpUIbl U UX
HaXO0XJIEHUE B MPUPOJIE.

O6mas xapaktepucTuka sneMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OKHcCiIeHUs. CTpoeHue U (U3NYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOa U CEPhl. AJUIOTPOITHBIE MOIU(DHUKAIIMKM KUCIOpOa
U cepbl. XuMuueckue cBoicTBa cepbl. CepoBoaopona, CTpoeHue, U3NYECKUe U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpPbl KaK MPEICTABUTEM KHUCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qusnueckue M XUMHYECKHE CBOWCTBa (00IIME Kak
mpeACTaBUTENs Kiacca KHCJIOT H  crernudpuueckue). XHUMHUYECKHE peaKIluu,
JeXKaIue B OCHOBE IPOMBIINIJICHHOTO CIoco0a TMOMyYeHUs CEepPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. CoM CEpHOIM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEeH CcpeAbl COCNUHEHUSIMH cepbl (KUCIOTHBIC IOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPUPOJIE,
¢bu3nyeckre U XuMHueckue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUaK, €ro
¢bu3nUecKre 1 XUMUYECKHUe CBOMCTBA, MOJlydeHue U nmpumeHeHue. Coau aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ TojydeHue, PU3MuecKre U XUMHYECKHe
cBoiicTBa (0OlIME Kak TMpEeACTaBUTENs Kiacca KUCIOT M cHenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopenuii. XuMU4YecKoe 3arpsi3sHeHHe OKPYKaIoIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBI W BoAo&MOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, pu3MIecKue ¥ XUMUIECKHIE CBOMCTRA,
nonydyenue. Ucnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka snemMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJEepoi,  aJuIOTPOIHBIE
Monu(UKALMK, pPACHpPOCTpPaHEHHE B MpuUponae, (PU3MYecKue U XUMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKCUAbI yriiepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBAa, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHUE W TPUMEHEHHUE. DKOJOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
sddexT. YronbHas KUcIoTa U €€ Coiu, UX (PU3nYecKue U XMMUYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHUJICH, STAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIEBOJAOPOAOB (Yyrojib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHl UX TepepadoTKu (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTMYECKN BaXKHBIX BELIECTBAX: KUpax, Oelikax, yriieBojax — U ux
poiii B OKM3HM UeJoBeKa. MaTepuarbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJIyYCHHE U
npuMmeHenne. CoenMHEHHUsT KpeMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKATBl, X UCIOJIb30BaHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeline CTpOUTENbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMpl 6€30macHOr0 MCIOJIH30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHUE KAaYeCTBEHHBIX PEAKIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TIPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKarouue (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA
raJjloreHOB M WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJIEHHE C
oOpazmamMu  ceppl W €€  COCOIWHECHMSIMU  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIeOMaTepraoB), HaOMOICHUE TpoIlecca OOyTIIMBaHUS caxapa Mo JAeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBbI, HW3YyYCHUE XUMUUYECKUX CBOMCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiny Ha CyIb(har-
MOH W HaOJIOJICHWE Tpu3Haka e€ TMPOTeKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBamMHu azora, ¢ochopa W HUX COSAUMHEHUU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIeOMAaTepragoB), oOpa3namMu a30THBIX U (PocHOpHBIX YIOOpEHHH, MOTydYeHHE,
coObupaHue, paclio3HaBaHWE MW M3Y4YCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3YyUYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOYKHO HCITOJIL30BaHUE BUJICOMATEPUAJIOB), U3yUYCHHUE Mojienen
KPUCTAJUTMYECKUX PEIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHEe, COOMpaHue, pacro3HaBaHUE W W3y4YEHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEAKIIMHA Ha KapOOHAT U
CUJIMKAT-UOHbBl U M3YYECHHE TMPU3HAKOB UX TMPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TMPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS.

MeTaajbl 1 UX COeAMHEHHS

OO6m1as xapakTepUCTUKa XUMHUYECKHX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHuss B Ilepumommueckont cucreme xumuuyeckux siemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTajuioB. MeTauinmdeckasi CBSI3b U
METAUIMYECKasi ~ KPUCTANIMYECKAs  pemETKa.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. OU3nyeckrue U XMMHUUYECKUe CBOMCTBA MeTaiioB. O0Iue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTalb, YYT'yH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTasuibl: moJjiokeHue B [leproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJIECHUE B IPHUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIbI U



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

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

AnroMuHUiA: nonoxeHue B llepuonnueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE artoma, HaxoxjaeHue B npupone. duszmueckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHX A1€MEHTOB [1.
N. MeHneneeBa, CTpOE€HHE 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:

O3HaKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMHM, M3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJdpllusi UM HaTpus C BOAOW (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJBI, Ipoliecca TOPEHUs Kele3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLHUs, aIFOMUHUSA, LIUHKA, JKEJie3a
(IT) u xene3a (I1I), meau (1), HabmroaeHNE W OMHMCaHWE MTPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCe0BaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHenmue
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.

XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpennl (MpeaesibHast J0mycTUMast
KOHLeHTpauus BewecTs, nainee — [1IK). Pons XxumMuum B penieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

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

Mescnpeomemmnoie ceazu



Peanm3arusi MexXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATUH, TaK W TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTJCIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DAaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIacCu(UKalUs, TePUOAUIHOCTh, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
s eKT, TeXHOIOTHUSI, MaTePHUAIIBI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHII,
M30TONBI, PAJHOAKTUBHOCTH, MOJICKYJA, JJIEKTPUYECKHUH 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITYECKAsT
pemérka, CruiaBbl, (pU3MYEcKHe BEIMYWHBI, SIUHHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

buonorus: dotocuHTe3, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHBIC
yIoOpeHUs, MUKPOJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TIOJIC3HBIC HCKOTIacMbIe, TOTLITUBO, BOJIHBIC PECYpCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJile OOy4YeHHS XMMUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATENILHON JESITEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPHUHSATHIMH B
oOlIecTBE TMpaBUJaMU M HOpPMaMU TOBEJIEHHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIUU O0YUaIOIIHXCS.

JIndHOCTHBIE  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
M HAy4YHOMY HACJIe[IUI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKONW HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMAaIHeil o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NpPE/ICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TIO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoIecce ITOW Y4eOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHWE U TMIOCTYNKM CBOMX TOBApHILEH C TIO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUECKUE TMPEJCTABICHUS O BEHIECTBE M XUMHUYECKOM peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABIIAIONINE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOJBI, B3aMMOCBI3SIX YEJIOBEKa C
PUPOJHON CPeo, 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 CaMOCTOSITEIbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypor, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIEIOBATEIIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH W YPOBHS OOyUYeHHs B
JIaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KH3HU, OCO3HAHHUE IOCICACTBUNA H
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS AJIKOTOIsI, HAPKOTHKOB, 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 TPYyAy M pe3yJbTaTaM TpPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIEC Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOIOJDKCHHUST 00pa30oBaHUs ¢ yU4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHon npodeccuoHanbHON EeSITEPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATRLCS B PO ecCHoHaILHOM Cpejie;

6) 3K0J10TMYeCKOro BOCIIMTAHMS:

DKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMUs, TOHUMAHUE [IEHHOCTHU 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;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJIydaeMble MPU HM3YYEHUU XUMHH, IS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJeM M MyTeH WX PEelICHHS TOCPEICTBOM METOJIOB XUMUHU,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpenMETHBIX pe3yJIbTATOB BBIACIAIOT 3HAUYUMBIE JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOopHs,
MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), 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 NEUCTBUSA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYJISATHBHBIE), KOTOpble 0OecneYnBalOT (OopMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHWUIO W OCYIIECTBICHUIO y4eOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJoruyecKkue JelicTBUA:

YMEHHSI UCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUHN: PAaCKPBIBATh CMBICI XMMHUYECKHX TMOHATHUN (BBIICIATH WX XapaKTEPHBIC
MpU3HAKK, YCTAaHABJIMBATH B3aUMOCBA3b C JIPYTHUMHU 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),
JIeaTh BEIBOJIBI U 3aKIIOUCHUS

yMEHHUE TPUMEHSATh B TIPOIlECCe IIO3HAHUS TOHATUA (NIPEIMETHhIE |
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHHE
XUMHUYECKOW PEaKIUHM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4u, ¢ y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3yYaE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabcKue 1eHCTBUSA:

YMEHHME HCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAayeCTBE MHCTPYMEHTa
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AIMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABISATh OTUYET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (OPM IPEACTABICHUS, MOJyUYaeMyl U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XHMHYECKOTO COJIEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHSITh Pa3IUYHBIE METOABl M 3alpOChl MPU MOHUCKE W OTOOpE
MHPOPMAIIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHCHHSI
y4eOHBIX U TIO3HABATEIBHBIX 3aa4 ONpPeaeIEHHOTO THITA, IPUOOPETCHHE OIBITA B
o0NacTh WMCTOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOW aKTUBHOTO MCIIOJIB30BaHMUS PA3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy MpeacTaBieHus] HHGOpMaIUU U
WITIOCTPUPOBATh pellaeMble 3a/Jadll HECIOXHBIMH CXEeMaMH, JharpaMMaMu,
npyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONb30BaTh U AaHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIBCKON JEATEIHHOCTH MH(DOPMAINIO O BIMSHHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH MPUpPOIHON
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 3a/1a4u;

YMEHHS  TPEJCTABIATH  TOJIYYCHHBIE  pPE3yJbTaThl  TO3HABATEIHHOU
ACSITENIPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JellaTh IPE3CHTAINI0
pe3yabTaTOB BBIMOJIHEHUST XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIIBITA,
71a60paTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUHU
BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX HWHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHMs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOPIMHAIIHS
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 KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPpeKTUBHBIE CITOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7[a4, CaMOCTOSTENLHO COCTABJIATh WIH KOPPEKTHPOBATH
NPE/UIOKCHHBI  aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUM 3aJaHUd C  Y4ETOM
TIOJTyYeHHs] HOBBIX 3HAHWUH 00 HM3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEAKIIHX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 3a/IaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB 10 OCBOSHHIO 0053aTEIHHOTO
COJIEp)KaHUs, YCTAaHOBIEHHOTO JaHHOW (enepanbHOl pabouell MporpamMMmon,
BBIJICJISIFOT: OCBOEHHBIC OOYYAIOIIMMHCS HAayYHbBIC 3HAHUS, YMEHHUS WU 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 xonmy o0yuenus B 8 kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM yPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMUXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHNHU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPpUKamus peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, pPEaKiuu
oOMeHa, 2K30- U PHJIOTEPMUUECKUE PEaKIIuu, TeTUIOBOM d(pdeKT peakiumu,
SIPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAas 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 MPEBPALCHHUIA;

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

e OIpeNeNsTh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENIEHb  OKHCJIEHHS  3JIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUU TIO0
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJCHTHAs M HOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepumognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT WX MojoxkeHusi B Ilepuoanueckoi cucreme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHa ABOTaApO;

e OIKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIEe TIEPHOJBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa XuMUYeckux djemeHToB [ U.
MenpeneeBay € YHCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



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

e KJIACCHU(PUIMPOBATH XMMHUYECKUE IJIEMEHTHI, HEOPTAaHUUECKHE BEIIECTBA,
XUMHYECKUE pPeakiuu (10 YUCIy U COCTaBY YYACTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

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

e TPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIBHONU NESITEbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, KiacCU(PUKaIUIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBSI3€W — JJI U3Y4YEeHHUS] CBOWCTB
BEIIECTB W XUMUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHbIE METOIbI
NO3HAHUSI — HAONIOIEHHE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e cCIEAOBaTh IMpaBUJiaM  TOJb30BAHMUS ~ XUMHUYECKOM  MOCyAOH U
1abopaTOpHBIM 000pYJOBaHMEM, a TakkKe TMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMHU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIECHUIO
pPacTBOPOB C OMNpeNeIEHHOW MacCOBOM J0Jell pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TMPOBOAMTH  XHMHYECKHE  IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTaneuH, METHIOPAHXK U APYTHUE).

K xoniy o0yuenus B 9 Kiaacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSITHH: XUMHUYECKHI
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOHO€ BEIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIHHOCTh, CTEINEHb
OKHUCJICHHSI, XUMUYECKasl PeaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3(PDeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAS TUCCOLMAIIMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W



HEOOpaTUMbIe pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PpEaKIInU,
OKHCIIUTEIIb,  BOCCTAaHOBHTEIb, OKHCICHHE HM  BOCCTAaHOBJICHHUE,
ajutoTponus, aMmGOTEePHOCTh, XUMHUYECKasi CBI3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKasi), KpUCTaJUTM4YecKas peneéTka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTb XWMHYECKOW peakluu, TMPEeaebHO IOMyCTUMAas
koHueHTpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSITH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHHUI;
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
OMpeNeIEHHOMY KJIacCy COeIMHEHUW 1o QopMyrnam, BUJ XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYeCKas) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOW (popMyre, xapakTep Cpeabl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKHUX COCAMHEHMH, THUI KPUCTAJUIMYECKOM
PELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: OINHUCHIBATH U XaPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CHCTEMBbI XUMHUYECKHUX JJIEMEHTOB:
pasnuuaTh TOHATHS «IJIaBHas moarpymnma (A-rpynma)y W «moOodHas
noarpynna (b-rpymnma)», Manble W OONbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpPhIE MMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCI0 JJIEKTPOHOB U
pacripefieyieHue WX IO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU B
npeaenax MajiblX NMEePUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo M3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEIU(DUUESCKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOJATBEPKAAas OIMMUCAHUE
IpuUMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJCKTPOJMTUYECKON JTHUCCOIMALIMM  KHUCJOT,
IEJI0YEH U COJICH, MOJIHBIE U COKPAIIEHHbIE YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHEeTHYECKOW CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYHIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTr0 OallaHCca ATUX PeaKInii;
IPOTHO3UPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBUSAX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o QopMmylie
COEIMHEHHUS, MAaCCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN pEeaKInu;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCYAOW |
nabopaTOpHBIM  00OpYyIOBaHHWEM, a TaKkKe IMpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSMHU TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHUaKa M YIJIEKUCIIOro rasa);

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

NPUMEHSITh OCHOBHBIE OIEpaIMi MBICIIUTEILHON AESTENBHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CUCTEMATU3allUI0, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAayYHbIE METO/Abl TO3HAHUS —
HaOJII0IeHne, M3MEepeHue, MOJACIUPOBAHUE, IKCIIEPUMEHT (peasbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnyecTBo yacoB
Ne HanmeHoBaHMe pa3ae/ioB DJIeKTPOHHbBIe (LM(POBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoapurre Hpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAKTUYECKOU JAESATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJoBeKa
12 BemectBa u xumuueckue 15 | 0 bubmmoreka [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pazjen 2. Baxuneiiime npeacrtaBuTe/ M HEOPraHMYeCKUX BelIeCTB
)1 Bosayx. Kucnopon. [lonsitue 6 0 0 bubmmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 0 | 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/7f41837c
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIMU




[Tepuonnueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /. W. https://m.edsoo.ru/7f41837¢c
Memnnene-esa. CTpoeHue aToMma
3.2 ﬁfﬁff:ﬁf}fm 8 Bubmoreta LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEILHBIE PEAKITUU
Hroro no pazneny 15 Bubmnorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorera LIOK
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 XMuMH4YeCKHe peakuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 0 bu6mmoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 0 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 3JI€§€HTO§ VIApr nbel. Cepa u eé 6 0 0 bubmorexa [TOK
' PYIIIBL. 6P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 3JI€§€HTO§ VA Ir) L. A30T, hocdop u ux 7 0 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 [TOK
' . DY POA https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHUA

. bubmmoreka [JOK
3.1 Obmme croicTsa MeTanIoB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxkneiine MeTamibl ¥ UX COCTUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskamomas cpeaa
41 B oBeKa 3 bubmuorexa [JOK
' CIICECTRA 1 MATCPUAIILT B KH3HH HET https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p BpeMst 3 bubmuoreka [JOK
€3€pBHOE Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 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.,
AxrmonepHoe obmiectBo «M3matenbctBo «lIpocBerieHue»

tabunel: [lepuoandeckas cuctema XuMudeckux 3memeHToB /1. U.
MenneneeBa, TabJiMia paCTBOPUMOCTHU, DICKTPOXUMUUYECKUHN PsiJ] HATIPSIKEHUS

MCTAaJIJIOB

METOIUYECKHUE MATEPHUAJIBI 1A YUUTEJA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIH-ypPOBEHb. -
Peanuzanus-rpedoBanuit-dI"OC-ocHoBHOT0-00111€r0-00pa30BaHMs. -

Mertoauueckoe-mmocooue-mis-yaurens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



