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INOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XHMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe QenepalbHOl pabodeil mporpaMMbl
BOCITUTAHUS U C YUETOM KOHIICTIIUH MPEIoaBaHus yI4eOHOro npeaMera « XuMHUs»
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanum.

[IporpaMmma mo XuMuu MaéT TPEACTaBICHHE O LENAX, OOIIeH CcTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUA OOYydYAIOUIUXCSA CPEACTBAMU y4EOHOTO
npeaMeTa, yCTaHaBJIUBAET 00s3aTeIbHOE npeaIMETHOE cojep>KaHue,
peayCMaTPUBAECT PACHpElEICHHE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazgenaM M TeMmaM IMporpaMMbl IO XUMHH, OMNPEACISET KOJIMYECTBEHHBIE U
KaueCTBECHHBIC XapaKTEPUCTUKU coAepKaHus, PEKOMEHIyEMYIO
MOCJIEOBATEILHOCTh M3YUEHHSI XHMHUU C YU4€TOM  MEXKMPEAMETHBIX U
BHYTPHUIIPEAMETHBIX  CBsI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0O0pa30BaHMS, a TaKkKe TPEeOOBaHUN K
pe3yabTaram 00yueHHs] XUMUU Ha YPOBHE 1eJIed U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TTO3HABATEIbHONW JCSATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4eOHOT0 CO/IepKaHMUSI.

3HaHUE XUMHH CJIYXUT OCHOBOM uisi (OPMUPOBAHHMS MHPOBO33PEHUS
oOyyJarolierocs, ero MpeACTaBICHUH O MaTEePUATBLHOM €IWHCTBE MHUpPA, BAXKHYIO
pOJIb UTParOT (GOpMHUPYEMbIE XHUMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPIUU W 00 SBOJIIOIMU BEUIECTB B IMPUPOJE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBON U AKOJIOTHYECKON 0€30MMacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3ydyeHnue XxuMuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH IS CaMOpa3BUTUS |
dhopMUpOBaHUS KYJIbTYPbI TUIHOCTH, €€ 00I1el U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
oOydJarommuxcsi, HAaBBIKOB WX CaMOCTOATEIBHOW y4eOHOM  JeATEeNbHOCTH,
OKCTIICPUMEHTAIIbHBIX M HCCJIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM JKM3HM, TaK U B MPOGECCUOHAIBHOM JIeSITEIHHOCTH;

3HAKOMHUT CO CHENH(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[EJTOCTHOTO B3IJIsiZIa HA €AUHCTBO MIPUPOABI U YEITOBEKA, SABJISETCS OTBETCTBEHHBIM
3TaroM B JOpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH O0YUaOIINXC;



crocoOCTByeT (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO--
HAay4YHBIM 3HAHUSIM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUYECKOE
o0Opa3zoBaHue 00yUYArOIITUXCS.

JlaHHbIe HampaBJICHUS B OOYYEHHUH XUMHUHM OOECIIEUMBAIOTCS CIEIU(PUKOM
COJIep)KaHMsI  y4eOHOTO  TpeaMeTa, KOTOPBhIM  SBJSETCS  IeIarorMuecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKH XMMUHU HA OMPEICIEHHOM JTane eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0011er0 00pa3oBaHUs OPUCHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMBI IMEPBOHAYAIIBHBIX IMOHSITHH XWMHH, OCHOB
HEOPraHWYECKOW XUMHUM U HEKOTOPBIX OTAECIbHBIX 3HAUUMBIX TOHSITUN
OpraHu4YeCcKoi XUMHUH.

CtpykTypa coaepkaHus MPOrpaMMbl IO XMUMHUU COpMHUpOBaHA HAa OCHOBE
CHUCTEMHOro mnojxona kK €€ uzyueHuto. Conep:kaHu€ CKIQIbIBACTCS W3 CUCTEMBbI
IOHATHH 0 XUMHUYECKOM D3JIEMEHTE M BEIICCTBE M CUCTEMBI MOHATHH O XUMHUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHBI IO MPUHIIMITY
MOCJIEIOBATEILHOIO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUM 00 DIEKTPOJMTHYECKON JTUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE AMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0OBATEIHLHO OT OJTHOTO
YPOBHS K JPyroMy, BBITIONHSAA (PYHKIMM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U TOJTy4ECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHMHHU  CIIOCOOCTBYET  (pOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTABIAIONICH HAYYHON KapTHUHBI MUpPA B JIOTHKE
€€ CHCTEMHON NpHUPOAbI, IIEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HaHUsl B Hayke. M3ydeHHWe XUMHHM MPOUCXOJIUT C TPHUBICUCHUEM
3HAHUW M3 paHee H3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKPYXKaOIUd MUPY,
«buognorus. 5—7 knacce» u «PU3HKa. 7 Kaacey.

[Ipy wu3yyeHHUM XUMHH TPOUCXOAWT (PopMHpOBaHWE 3HAHWH OCHOB
XUMHUYECKOW HAayKH Kak 00JlaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTHYCCKON
NEATEIbHOCTA YEJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CHUCTEMBl XUMHYECKHUX
3HAaHUN — BaKHEWUIIUX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX TOJIOKEHUM,
JOCTYITHBIX 000OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpuOOIIeHNN K HAayYHbIM METOJaM I[O3HAHUS TPU M3YYEHUH BEIECTB H
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUUW B YYEOHO-MO3HABATENBHON M  y4eOHO-UCCIIEIOBATEIHCKON
JEeSTENbHOCTH, OCBOCHHMM TpaBHJI Oe30macHOro oOpaiieHusi ¢ BEUIECTBaMU B
MOBCEAHEBHOM >KU3HMU.

[Ipn u3ydeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsS Ba)KHOE
3HauYeHUEe MPUOOPENH TaKHE 1eJH, KaK:

— (GopMHpOBaHHE HHTEIJIEKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HAampaBIICHHOCTh OOy4YeHUSs Ha CHCTEeMaTH4eckoe MpuOoOIIeHne
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENbHON EATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAaHMs, (OPMUPYIOIIUM MOTHBAILMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATENTLHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHHUE [IJISt
Pa3TUYHBIX BUJOB JESITEBHOCTH;

— (¢dopmupoBanue oOmeH (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH M OICHUBATH SIBICHUSA
OKPY’KaIOIIEr0 MHpA, UCIHOJIb3Yysl 3HAHWS WU ONBIT, MOJYYEHHBIC NMPU U3YUYECHUU
XUMHUH, TNPUMEHITh HMX TMPU PEIIeHUH MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYIOBOM ESITELHOCTH;

— (¢opMupoBaHue y O0Oy4yalIUXCi TYMAHHUCTHYECKUX OTHOIICHHUIA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM I BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JIE€ATETBHOCTH B LEIAX
COXpaHEHUsI CBOETO 3/I0POBbS M OKpPYKaroUell MPUPOTHON CPeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOduiIs M HANPABICHHOCTH NajbHEHIIETO
o0y4eHuHI.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX I H3YYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHHM B )KM3HHM Y€JIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wm BemecrBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeToAax Mo3HaHWS B XUMHUU. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHus cMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTeie U CloXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaleHTHOCTb aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENIbHAs aTOMHAas Macca.
OtHocuTenbHasE MOJIEKyIsIpHas Macca. MaccoBast 40l XUMHYECKOIO JIEMEHTa B
COEIMHEHUU.

KonnuectBo BemiectBa. Moisib. MonsipHas macca. B3anmocBsA3b KoJinuecTsa,
Macchl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

@u3NYeCKUe U XUMHUYECKUE SABJICHUS. XUMHUECKas peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEUIECTB. XuUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKInil (COeTMHEHUs, Pa3I0KEHNUs, 3aMeIlIeHNsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, paBuiIamMu paboThl B J1a0OpaTOpUu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpPHBIM 00OPYIOBAHHEM, U3YUEHHE U OMHCAHUE
bu3NUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HaOIIOACHHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUATIEHWE W KOHJEHCAIMs BOJbI) M XUMHUYECKUX (TOpEHHE CBEUH, MPOKAIMBAHUE
MEHOM MPOBOJIOKH, B3aUMOICHCTBUE Mella C KUCIOTOM) sSIBIEeHUH, HAOII0/IeHHEe U
OMMCAaHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHue TMAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMojeHCTBHE XKefe3a ¢ pacTBopoM conu Menu (II),
U3y4eHHe CIOCOOOB pa3/ielieHHus CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpoBaHUE,
BbITIApUBAHUE, NUCTUIUISAIMSA, XpoMaTorpadus, NpoBeJeHNE OYUCTKHA MTOBAPEHHOMN
CONiM, HaONIOJEHWE W  ONUCAaHWE  Pe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIErO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEJEH MOJIEKYJI
(11apocTepKHEBBIX).

Baxueimue npeacraBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3gyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 3leMeHT U MpoCToe
BeniecTBO. HaxokneHue kuciaopoaa B Tpupoae, (GU3MUECKHE U XHUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [lpumenenue xuciopoaa. CrocoObl



NOJy4eHHs] KUCJIopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — altoTponHas MoAU(PUKALIMS KUCIOPOIa.

TennoBoit 3¢hhekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YypaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peaKkiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3(dekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonmopon — »asnemeHT u mpocroe BemecTtBo. HaxoxaeHwe Bogopona B
npupoae, ¢GU3MUECKHE U XUMHYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nostyueHus. KucinoTsl u comnu.

MoutsipHblilt 00BEM Ta30B. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEIL
HacelllieHHbIE W HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 107151 BEIIECTBAa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpPOJZIE U B KU3HU 4YeloBeka. KpyroBopor Bojabl B IPUPO/IE.
3arpsi3sHEeHHE NPUPOAHBIX BOJA. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Krnaccudukarms
OKCUJIOB:  cosieoOpa3ytoniue  (OCHOBHBIE, KHUCJIOTHBIE, aM{@OTepHblE) U
HecosieoOpasyromue. Homenkinatypa okcumoB. @Dusznueckue W XUMHYECKHE
CBOICTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukanuss ocHoBaHWM: IETOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHWil. PU3MUECKHE W XMMHUYECKHE CBOWCTBa
ocHoBaHuy. [lonydeHne OCHOBaHUM.

Kucnorel. Knaccudukarus kucinor. HomeHnknatypa kucinor. Ouzndeckue u
XMMUYECKHE CBOWMcCTBa KHUCIOT. Psn axktuBHoctm metayuioB H. H. bekerosa.
[Tonyuenue KUCIOT.

Conu. Homenknatypa coiieil. @U3M4eCcKue U XMMHUYECKHE CBOMCTBA COJICH.
[Tosyuenue conen.

I'eneTnyeckas CBI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COEIUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpENIENICHHE COJEPKaHUs KUCIOpoAa B BO3yX€E, MOJTYyUYEHHE,
coOupaHue, pacro3HaBaHWE M M3y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0eHUE
B3aUMOJEHCTBHUSl BEIIECTB C KHCIOPOJAOM M YCIOBHUS BO3HUKHOBEHHUS U
npeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIOB U
ONMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHHE U H3Yy4YEHUE
CBOMCTB BOJOpoAa (TOpeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaom memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPUAJIOB), HAOMIOJACHUE OOPa3IOB BEIIECTB
KOJIMYeCTBOM | MOJIb, HCCJIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM J10JIEll pacTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBUE BOJABI C METalaMu
(matpueM ©  KaimplueM) (BO3MOXKHO HCIOJIb30BaHHE  BHUJIEOMATEPHUAIIOB),



UCcCeoBaHNEe OOpa3IlOB HEOPTaHWYECKMX BEIIECTB PA3JUYHBIX  KJIACCOB,
HaAOII0/IeHHe U3MEHEHUSI OKPACKW MHIUKATOPOB B PacTBOpaxX KUCIOT W IIEIOYEH,
u3ydeHue B3aummojelicTBus okcuaa menu (II) ¢ pacTBopom cepHOM KHCIIOTHI,
KUCJIOT C METaJlJlaMH, pEakiui HeUTpaau3aluu, IOJy4eHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJUla APYTUM M3 PACTBOpaA COJIU, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/ad Mo TeMe «BaxkHellme Kiacchl HEOPTaHUYECKUX
COEIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHX
yiemMenToB JI. M. MengeneeBa. CtpoeHue aTroMoB. XHMMHYECKasi CBSA3b.
OKuCIUTEIBLHO-BOCCTAHOBUTEIbLHbBIE PEeaKIMU

[lepBble TOMBITKK KiIacCU(PUKAIIMU XUMHUYECKUX djeMeHToB. [loHsaTHe o
IpyIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMENbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DIIEMEHThI, KOTOpbIe 00pa3yroT aMm(pOTEePHBIE OKCUIBI
Y TUIPOKCUIBI.

ITepronnueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. Menneneena. KopoTkomnepuognass ®u  JyIMHHOMNEpHOAHAs  (popMbI
[Tepuognueckoit cucrembl xumuueckux 3aemMeHToB [[. . Menneneea. [lepuobl
u Tpynnbl. OU3NYECKUI CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB IMEpHUOJa U
TPYMIBI 2JIEMEHTA.

Ctpoenue atomoB. CoctaB aToMHBIX siaep. M3oTomnbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBBhIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuognueckont cucremnl JI. M. MenneneeBa. XapaKTepUCTHKA XHUMHUYECKOTO
3JIEMEHTA 110 €ro MnoJioxkeHuro B [lepuoguueckoit cucrteme 1. . Menneneena.

3aKOHOMEPHOCTU HU3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METALUINYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO TPYIIaM U NEPUOIaM.

3nauenue [lepuoandeckoro 3akoHa u [leproandeckoil CUCTEMbI XUMHUUECKHUX
AJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [[. V. MeHneneeB — y4éHbIM U
rpak JaHUH.

Xumudeckass cBs3b. KoBajieHTHast (MOJIApHAsT ¥ HEMOJISIPHAs) CBS3b.
DNIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1eMEHTOB. IOHHas CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH.
IIpornieccrl OKUCIIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHE OO0paslloB BENIECTB METAUVIOB M HEMETAJIJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA IMHKA C pacTBOpaMHM KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakiiuu pa3aoKeHUs, COSIUHEHNUS ).



Mescnpeomemmoie ceasu

Peanuzanust MeXNpeAMETHBIX CBSI3€M MPU H3yYeHUM XUMHUH B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJNIb30BaHUWE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ MOHSITHH, SIBJISIONINXCS CUCTEMHBIMH JIJIsl OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAyYHbINH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTe3, Kiaccudukamus, TMEepUOJAUYHOCTh, HaOII0IEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHHE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

®dusuka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, dJIEKTPUUECKUN 3apsil, BEIIEeCTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3UYECKUE BEIMYUHBI, €TUHULIBI
U3MEpEeHHs, KOCMOC, TIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TOPOJBI,
NOJIe3HbIE UCKOIaeMble, TOILIIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemrecTBo M XUMHYeCKasi peaKkus

[lepuonuueckuii 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOMICTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUONOB, Kalus, KalblUid M HUX
COCIMHEHUI B COOTBETCTBUHM C TIOJNIOKEHHEM »3JieMeHTOB B llepuomunyeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUABI XUMHUYECKOW CBSI3U. THIIBI KPUCTATUTUYECKUX
pEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTUYECKON PEHIETKU U
BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIECTB, OTHOCAILIMXCS K PA3IUYHBIM KjaccaM HEOPTaHWYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanumsa XuMuuecKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YYACTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETeHEeN OKUCIEHUS XMMHUYECKUX AJIIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[lonsitue o ckopocTH xumudeckoil peakuuu. [loHsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOT€HHBIX U T'€TePOTCHHBIX
peakuusx. [lonstue o karanuze. [lousitue o xumudeckom paBHoBecuu. MakTopsl,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW pEaKUUM M TMOJOXKEHHUE XUMHUYECKOTO
paBHOBECHS.



OKHUCITUTENHPHO-BOCCTAHOBUTENIbHBIC ~ pEaKIuH,  JJICKTPOHHBIM  OaylaHc
OKHCJIUTEIILHO-BOCCTAHOBHUTEIILHOM peaxkuum. CocraBiienne ypaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUM C  HMCIOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JEKTPOTUTHYECKON TUCCOIUALIMU. DIEKTPOIUTHI U HEITIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHU3M JUCCOLUMAIMM BEIIECTB C PA3IMUYHBIMU BHUAAMHU
xumMudeckon cszu. Crenens auccoranuu. CUIbHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiun nonHoro ooMeHa. Y ciioBus MPOTEKaHUSI peakIuii HOHHOTO 0OMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHMs peakiuii. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNH 00 DIEKTPOIUTHICCKON
nucconanu. KadectBeHHbIE peakiiii Ha HOHBI. [IoHSITHE 0 THAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCJISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB M HEeMeTauIoB (TrpaduTa M anmasa), CIOXKHBIX BEIIECTB
(x7mopuga HaTpusi), UCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHCTBHUS pPa3IUYHBIX (HAKTOPOB, HCCICIOBAHHE DSIICKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpollecca MCCOIMAIIMM KUCJIOT, IIeJIoYe U coJieit
(BO3MOXKHO  HCIIOJIb30BAaHHE BHUACO MAaTEpUalioB), TPOBEACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKAHWS  PEaKIUi  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBIICICHHE Ta3za, oO0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakiuu paslioKeHHUs, COSIUHEHHS), paclo3HaBaHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIBIO KA4ECTBEHHBIX pEaKIUid Ha HOHBI, PpPEHICHUE
AKCIIEpPUMEHTAJIBHBIX 3a]1a4.

HemeTa/i1bl M X COeAMHEHHS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3amMoOJCHCTBHE C MeETa/llaMH, HeMeTajUlaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NMpumeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJIOpOJA Ha OpraHM3M YelioBeKa. BakHeWIlne XJIOpUIbl U HX
HaXO0XJEHUE B IPUPOJIC.

O6mas xapakTepucTuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHne M (Pu3MYECKHe CBOWCTBA
IIPOCTHIX BEIIECTB — KUCJIOPOa U CePbl. AJUIOTPOITHBIE MOIU(PHUKAIIMKY KUCIOpOa
U cepbl. XumMudeckue coicTBa cepbl. CepoBoopos, cTpoeHue, GU3UYECKUE U
XUMHUYECKHE cBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, (Qu3nueckue W XHUMHYECKHE CBOWCTBa (0OIIME Kak
IOpeACTaBUTENA KJjlacca KHCIOT M crnenuduueckue). XUMHUYECKHE peaKIvu,



JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KUcIOThl. COJIM CEpHOM KHUCIIOTHI, KAYECTBEHHAs pEaKIus Ha
cynbdar-uon. Haxoxnenue cepbl U e€ COeAMHEHHN B TpHUpoAe. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeibl COCAUMHEHHSIMHU Cepbl (KUCIOTHBIE 0K,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaICHUSI.

OO6mast xapaktepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, PaCHpPOCTpPAHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOWMCTBA, MOJlydeHue U npuMeHeHue. Conu aMMOHUS,
X pu3NUecKre U XMMUYECKHEe CBOMCTBA, MpuMeHenne. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMs. A30THasi KHCIIOTa, €€ MojyuyeHue, GU3NUecKue U XUMHYECKUe
cBOlicTBa (0OIlIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U  crenudpudeckue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHHUSI B KadyecTBE MHUHEpaJbHBIX
yao0peHuil. XuMudeckoe 3arps3HeHUe OKPYIKaloIIe cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HeHHe BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukanun (ochopa, uszmyeckue M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKHUE CBONUCTRA,
nonyuenue. McnonpzoBanue pocdartoB B kauecTBe MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrepuctuka siaemMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHble  CTENEHM  OKUCIEHUs.  YTJIepoJ,  aJUIOTPOITHbIE
Moau(UKALMK, PACHPOCTpPaHEHHE B MpuUpoae, (U3UUYECKHEe U XUMHYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
NOJly4eHHE U TMpUMEHEHHUE. DKOJOTHYecKue MpoOJIeMbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO MOTEIJIEHUS KIMMaTa, IMapHUKOBBIN
saddexT. YronbHas kucinora u €€ coiu, ux (PU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojlydueHrue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMICTBE.

[lepBoHaUaNbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHU X
yriepojia (MeTaH, 3TaH, TUJIEH, alleTHJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHas! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
NPOAYKTHl UX TMepepadoTku (OEH3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BELIECTBAX: KUpax, OeNIKax, yriieBojgax — U ux
pojii B JKM3HM UeJoBeKa. MarTepuaribHOE€ €IMHCTBO OpPraHWYECKUX W
HEOpPraHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOIy4YeHUE U
npumeHeHnue. CoenuHeHUs KpeMmHHs B mnpupone. OOmme mupeacraBieHus 00
okcuae kpemuus (IV) u xpemuueBoii kucnore. CHUIMKAThl, X UCIOJIb30BAaHUE B



OBITY, B TIPOMBIIIJIEHHOCTH. BakHelIne CTpouTeNbHBIC MaTepHasbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, *kejne300eToH. [Ipobiembr 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIBbHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3I0OB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
IpPOBEJICHNE KaYeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJICHUE MPU3HAKOB
X TIPOTEKaHUsI, OMBITHI, OTpakaronuue (PU3MYECKUE M XUMHUYECKHE CBOWCTBA
rajjoreHOB M WX COEIWHEHHH (BO3MOXKHO HKCIOJIb30BaHHE BHJICOMATEPHAIIOB),
O3HaKOMJICHHE ¢ oOpa3laMu XJOPUAOB (TaJOTEHHJIOB), O3HAKOMJICHHE C
obpazmaMu  ceppl W €€  COeAUHECHHSIMU  (BO3MOXKHO  HCIIOJB30BaHUE
BHJIeOMaTepUaioB), HaOJOACHUE TIpoliecca OOyTIIMBaHUS caxapa Ioj JAeHCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUUYECKHX CBOWCTB
paz0aBiIeHHON CepHOI KUCIIOTHI, TPOBEICHUE KaUueCTBEHHON peakiuu Ha cybdat-
WOH W HaAOIIOJeHUE Mpu3HakKa e€ MPOTEKaHWs, O3HAKOMIJICHHE C (U3UIECKUMU
cBOMCcTBaMHU a30Ta, ¢ochopa W HUX COSAUHEHHH (BO3MOXKHO HCIIOJIL30BAHUE
BHJIEOMAaTepUaioB), oOpasamMu a30THBIX B (PocPOpHBIX YIOOpEeHUH, MOJydYeHHE,
coObupaHue, paclio3dHaBaHWE W H3yUYCHHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHUe MPU3HAKOB
WX TMPOTEKaHUs, B3aUMO/JICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXKHO HCIIOJIE30BaHUE BHUJICOMATEPUAIIOB), U3y4eHUE MoeJIei
KPUCTAITHYECKUX peméToK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMJIEHHUE C
IpoIIeCCOM  aJCOPOIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclo3HaBaHWE W W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJEHUE KAaYeCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKAT-MOHbl M U3YUYCHUE IMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHUE C
NPOAYKIMEN CUJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 o reMe «BajkHeime HeMeTauIbl M UX COSTUHCHUSY.

MeTaJabl 1 HX COeAMHEHUS

OO6m1as XxapakTeprUCTUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHus B Ilepuomuueckor cucreMe xumuueckux siemeHtoB . .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaioB. Metajuimdeckasi CBs3b U
METAUIMYECKAass  KPUCTAJUIMYECKass  pemeTka.  DIEKTPOXUMHUUYECKUM  psif
HaTpsDKeHUH MeTauioB. Ou3nueckne U XUMUYECKHE CBOMCTBA MeTayioB. OO1ue
criocoObl TIoyueHusi MeTauioB. [IOHSITHE O KOPpPO3MHM METalIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTajlb, YYTYyH, AIOPaTIOMUHUMI,
OpoH3a) ¥ X MPUMEHEHNE B OBITY ¥ IIPOMBIIIIICHHOCTH.

[Ilenounbie MeTaIbl: mosioxkeHue B Ilepuogmyeckoil cucreMe XMMHUYECKUX
sanemenToB JI. V1. MenzaeneeBa, CTpOGHHME MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
dusnyeckue U XMMUUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI U



TUAPOKCHABI HATpusd W Kanusa. I[IpuMeHeHHe IIENOYHBIX METAIOB M UX
COEeIMHEHUM.

[IlenouHo3eMenbHble METaJUIBl MAarHMii H  KaJbIMi: IIOJIOKCHHE B
[Tepuoguueckoit cucreme xumudeckux snemeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B TIpupoae. PU3NUECKUe U XMMUUECKUE CBOMCTBA MarHus
U Kanplus. Baxseimue coequHeHMs] KaublMs (OKCHUI, THAPOKCHI, COJIN).
XKéEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AsnroMuHUH: Tosio)keHue B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTroma, HaxoxxaeHue B npupone. duszmueckune u
XUMUYECKHE CBOMCTBA alfOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIPOKCHIA
AITIOMHHHS.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XuMHIECKUX 3JI€MEHTOB /1.
N. MengeneeBa, CTpOCHHME aTOMa, HaxXOXJeHUWE B Tmpupoae. DPu3nyeckue u
XUMUYECKHe CBOMCTRBA kene3a. OKCUIbI, THIPOKCUIBI U coyn kenesa (1) u xene3a
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMud METAIOB U CIUIABOB, HUX (PU3MUYECKUMHU
CBOMCTBaAMH, M3y4Y€HHE PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCITOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJbIIMsl W HATpPUS C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BHJIEOMATEPUATIOB),
UCCIIeIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3BMOXKHO  HCIOJIb30BaHHE  BHJICOMATEPHUANIOB), TMPU3HAKOB  IPOTEKAHUS
KAUYeCTBEHHBIX pEaKIMii HA MOHBI: MAarHWs, KaJlbIUs, aJIIOMUHUA, IMHKA, >Kelie3a
(IT1) u xxene3a (II1), meau (I1), HabmroAEeHNE W OMMCAHUE TIPOIECCOB OKpAIIMBAHUS
IUITaMEHU WOHAMU HATpus, Kalusid ¢ KalblUs (BO3MOXXHO HCITOJIb30BaHUE
BHJIEOMAaTEpUAJIOB), UCCIeIOBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHUS
U TUJPOKCHUAA IMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3aJ1a4 10 TeMe «Bakueitue
METAJIbl M UX COCUHECHHUS.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM >KM3HM YelioBeKa. be3omacHoe
UCITOJTb30BaHUE BEIIECTB U XMMHUUYECKUX peakiui B ObITy. IlepBas momors mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpPYXKarIIeh cpeabl (MpeaeibHas IOMyCTUMAs
KOHIIeHTpanus BemecTs, nainee — [IJIK). Ponb XxuMuu B pelieHur 3KOJIOTHUYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe OOpasIoB MaTepuajioB (CTEKJIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepUabl).



Mescnpeomemmoie ceasu

Peanuzanust MeXNpeAMETHBIX CBSI3€M MpU H3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ MOHSITHH, SIBJISIONINXCS CUCTEMHBIMH JIJIsl OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHBIM (akT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCUpUKaLMs, TEePUOAUIYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEpPEHHE, MOJIeNb, SBIICHHUE, IMapHUKOBBIN
s eKT, TeXHOIOTUSI, MAaTEPHAITHI.

®dusuka: Marepusi, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKUN 3apsi, MPOBOIHUKH,
NOJYIPOBOJHUKU, JTUIIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTAJUITMUECKas
peméTka, CIiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, npixanwe, Ouocdepa, SKOCHCTEMa, MUHEPAIbHbBIE
yA0OpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TOPOJBI,
NOJIe3HbIE UCKOIaeMble, TOILITUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTalOTCS B Xo0Je OOYy4YeHHS XMMUU B €IAMHCTBE Y4YeOHOU U
BOCITUTATENBHON JIESITEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJBTYPHBIMU W JIYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, MPUHSATHIMU B
oOlIecTBEe MpaBUJIaMd M HOPMaMHU TOBEIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUsl, CAMOPA3BUTHUS U COIMAIIA3AINU O0yYarOIIHXCS.

JImyHOCTHBIE ~ pe3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOy4YarOIIMXCA
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAMM U
pacIIMpeHre ONbITa EATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJEIWI0, TOHUMAHMs 3HAYEHUS XUMUYECKONW HAyKh B JKHU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOM WHGpOpMaIeil o
NEPEIOBbIX JOCTIKEHUSIX M OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOr0 BOCTIUTAHUSA:

NPEJICTABIICHUS O COLMAIbHBIX HOpPMax M TMpaBWiIaX MEXINYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEeNOBAaTENbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JIEATEIBHOCTH MpHU
BBITIOJITHEHUU Y4EeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIM B TIpollecce JTOM Yy4yeOHOM NesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJCHUE W TIOCTYNKH CBOMX TOBApUIIEH C MO3HUIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJICTABIEHUS O BEIIECTBE M XMMHUUYECKOW peaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U COCTaBIIAIOIINE
OCHOBY JIJI1 TTIOHUMAHUsSI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3aMMOCBSI3AX YeEJIOBEKa C
NPUPOIAHON CPEAOiA, O POJIM XUMUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HABaTeIbHbIE MOTHUBBI, HAMIPABJICHHbIC HA IMOJYYEHUE HOBBIX 3HAHHUM IO
XUMHUHM, HEOOXOJMMBIE i OOBSICHEHHUS HAOJIOMAeMbIX MPOLECCOB U SBICHUH,
MO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENIbCKOW KyJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOATENBHON paboThl C Yy4YEOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPaTypOH, JOCTYNMHBIMH TEXHUYECKUMU CpEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEepeC K OOyYEeHHI0O W TIO3HAHUIO, JFOO03HATEIIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIIENOBATEIHCKON
NeATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W yPOBHS OOY4YEHHs B
JlaJIbHEUIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU W
HETMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIs1, HAPKOTUKOB, KYpEeHHUS ),
HEOOXOJUMOCTH COONIFOJIEHUsT TpaBuia 0e30MacHOCTH TIpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peajbHOMN KU3HM;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K MPaKTUIECKOMY U3y4YeHHI0 TTpodeccuii U Tpyia pa3IMyHOro poja,
YBaXEHUE K TPYAy M pe3yJibTaTaM TPYJOBON IEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHWH IO XHUMHH, OCO3HAHHBIH BBIOOD
WHIUBHUIYAJbHOW TPAECKTOPUHU MPOJIOHKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIenrHon npodeccuoHaaIbHON eITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B TPoecCcHoHaTbHON Cpejie;

6) 3K0J10rN4YeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIICHHE K TPHPOJe KaK HCTOYHUKY
KWU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTU 3JJ0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(hU3NIECKOMY U TICUXHYECKOMY 370pOBbIO, OCO3HAHWE IIEHHOCTH COOJIOACHUS
paBUil OE30MTaCHOTO TIOBECHUS MPU pabOTe C BENIECTBAMH, a TAK)KE B CUTYaITUsX,
YIPOKAIOMIMX 3JJOPOBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMSI, TIOJy4aeMble TIPU WU3YYEHUU XUMHH, JJIs
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIECH MPUPOIHON Cpeioi, JJisl MOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYTeH WX PEIICHHS TOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOM MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTAaTOB BBIICISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIICHAY4YHbIE TOHATHS (3aKOH, TEOpHs,
IPUHIIAII, TUTIOTE3a, PaKT, CHCTEMA, TPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ITHX MPeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAy4YHOM KapTHUHE MUpa, U YHUBEpCAIbHbIC YUeOHbIE IEUCTBUS (ITO3HABATEIbHbIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OOeCrednBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIe JeiCTBUS

Ba3oBble Jjoruueckue geicTBUA:

YMEHHUS HCMOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUN (BBIACIATh WX XapaKTEPHBIC
MpPU3HAKH, YCTAHABJIMBATH B3aWMOCBS3b C JIPYTMMHU TOHSTHSIMH), HCIOJIb30BATh
MOHSATHUS JUIsI O0BSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEPUU IS KJIacCH(PHUKAIMM XUMHYECKUX BEUIECTB M XUMHUUYECKUX PEaKIUH,
YCTaHaBJIMBATh NPHUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Yy4YEHUS,
CTPOWTH JIOTUUECKHE PaCCyXJeHUs (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKIIOUCHHS,

YMEHHE TMPUMEHSATH B TMPOIecCe TO3HAHUS TOHATUS (NPEeIMETHBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIECTH, UCTIONb3yeMbIE B XUMUU,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPEICTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJ DJIEMEHTa), XUMHUYeckas ¢GopMyina M ypaBHEHHE
XUMHUYECKOW peaklu — MpU pelieHUH yuyeOHO-TI03HaBaTEIbHbIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
IPU3HAKY U3YYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIui,
BBISBIIATH  OOIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIC CBSI3U U
POTUBOPEUHUS B U3y4aE€MbIX MPOIeCcCax U SIBJICHUSX.

Ba3oBble uccienoBarejbcKkye 1eCTBUSA:

YMEHHUE UCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHMS, a TakXKe B Ka4yeCTBE OCHOBBI [JIs1 (POPMHUpPOBAHHUS THUIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIICHUM;

npuoOpeTeHre OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIlMUd W TPOBEICHUIO
YYECHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOJoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITeJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIupoBaTh 0000IEHUS U
BBIBOJIBI 11O pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHUSA, COCTABISATh OTUET
0 MpoieaHHoM pabdoTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM TPEACTABICHUS, NMOTYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIsIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEPXKAHUS, CIIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTUUECKH OIICHHWBATh NIPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMEHHE MPUMEHATH Pa3IUnIHbIE METOJBI W 3alpOCHl TIPU TMOWCKE M OTOOpE
MHPOPMAIIMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JMJIsSI BBITOJHEHUS
y49eOHBIX W TIO3HABATEIbHBIX 33a4 ONpPeaeIEHHOTO THITA, IPUOOPETEHHUE OIBITA B
o0NacTh WCTOJB30BAHUS ~HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHE KYJbTYPOI aKTHBHOTO MCIOJIb30BaHUS PA3IMUHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTHMANBHYIO (popMy mpeacTaBiieHus: HHGpOpMauu U
WITIOCTPUPOBATh peIlaeMble 3alaqll HECIOKHBIMA CXEMaMH, JIuarpaMMaMu,
IpyruMu popmMamu rpapuKu U ©X KOMOWHAIMSIMU;

YMEHHE WCIIONIb30BaTh U AaHAIM3UPOBATh B IMpollecce Y4YeOHOU W
MCCIIEZIOBATEILCKOM NIEATEITPHOCTH MH()OPMAIMIO O BIUSHHUH MPOMBIILIICHHOCTH,
CEJIbCKOTO XO3SCTBA W TPAHCIOPTa HA COCTOSHHUE OKPYIKAIOIICH MPUpPOIHON
Cpe/IBl.

KoMMyHuKaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE el CTBHUS:

YMEHHsI 3a/JaBaTh BONPOCH (B Xoae muanora W (WJIM) IHUCKYCCHH) TIO
CyHmIecTBYy  OOCyXmaeMoi  TeMbl, (OPMYJIUPOBAaTH CBOH  MPEIJIOKCHHS
OTHOCHTEIFHO BBITIOTHEHUS TPEUI0KCHHOH 3a1a4u;

YMEHHsI ~ TPEICTaBISATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIHHOM
ACSITEIbHOCTH B YCTHBIX MW THUCHBMEHHBIX TEKCTaxX;, JeNlaTh IPEe3CHTAIIHIO
pe3yJbTaTOB BBITIOJTHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1ab0opaTOPHOTO OIIBITa,
71a60paTOpHOI pabOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, yI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENILHOM W WCCIIEJIOBATEIILCKOM  JEATEIBHOCTH  TNPH  PEIICHUU
BO3HUKAIOMUX TPoOJIeM Ha OCHOBE y4€Ta OOIMX WHTEPECOB M COTJIACOBAHUS
no3utuii (00CyXIeHusI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD», KOOPIWHAIUS
COBMECTHBIX JICWCTBHH, OIpelNeJcHHe KPUTEpUEB TI0 OICHKE KadecTBa
BBITIOJTHEHHOH pa0OThI U IPYTHE).

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE TeHCTBHUS:

YMEHHE CaMOCTOSATEIBHO OMPENCNATh IENH JeATEIBHOCTH, IJIAaHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATeNIbHOCTh, BBIOMpaTh Hanbosee F3(hPpeKTUBHBIE CIIOCOOBI pPeIIeHUsT YICOHBIX U
MIO3HABATENBHBIX 3a7a4, CaMOCTOSTEIBHO COCTaBIATh WM KOPPEKTUPOBATH
NPE/UIOKCHHBIA allTOPUTM  JEHCTBUI TPH  BBITIOJIHEHUW 3aJaHUd C  Y4ETOM
TIOJTyYeHUS] HOBBIX 3HAHWUU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIHSIX,
OILIEHWBAaTh COOTBETCTBHE IIOJIYYCHHOTO pe3yJibTaTa 3asBICHHOW IIETTH, YMEHHE
MCTIOB30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, TIpeIaracMble B YCIIOBUU 3aJaHHA.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPe3yJdbTaTOB II0 OCBOCHHUIO 0053aTeIHHOTO
COJIEp)KaHUs, YCTAaHOBIIEHHOTO IaHHOW QenepanbHON paboueill mporpamMmon,
BBIJICISIFOT: OCBOSHHBIC OOYYArOIIMMHCS HaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBUl, crenuuyueckue i1 OpEeAMETHONH o01acTu  «XHUMHUS», BB
NEATEIBHOCTY 10  TOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEpIpETalNH,
npeoOpa3oBaHUI0 M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSX.

K xoHiry oOydeHust B 8 kjiacce npeaMeTHbIie pe3yJibTaThl HA 0230BOM ypOBHE

JOJDKHBI OTPakaTh CHOOPMUPOBAHHOCTD Y 00YUAOIMINXCS] YMEHU:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX TOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJAHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYeCTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBas J0JIsl XUMHUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHME, COJIb, JJICKTPOOTPHUIIATEIBHOCTb, CTEIECHb
OKUCJICHMs, XUMHYECKasl peakuus, KiacCU(pUKAIUs peakiuid: peaxiuu
COCIMHEHUS, PEAKLUMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUs, PEaKINu
oOMeHa, 2K30- U DHJIOTEPMUYECKHE PEaKIINH, TeTUIOBOM d(pdeKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aToMHas OpOUTANlb, PagUycC
aToMa, XMMHUYECKasi CBsS3b, MOJISIPHAS W HEMOJISIpHAsi KOBAJEHTHAsl CBS3b,
MOHHAs CBsI3b, MOH, KaTHMOH, aHMOH, PAacTBOp, MAacCOBas J0Jsl BEIIECTBA
(TpolieHTHas! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHATH 3TU MOHATHS MPU ONMMMCAHUM BEIIECTB U UX MPEBPALLICHU;

e HCIOJIb30BaTh XUMHUYECKYID CHMBOJHUKY JUIsI COCTaBICHHS (opMyJ
BEILIECTB M YPABHEHUN XUMHUECKUX PEaKIIU;

e OIpENENSATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENICHb  OKHUCIICHHS  DJIEMEHTOB B  OWMHApHBIX  COCJIMHEHUSX,
NPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJACcCy COCAMHEHHM I10
dbopmyiam, BHUJ XMMHYECKOW CBsI3M (KOBAJEHTHAasT W HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpbiBaThb cMbicia Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MojokeHus B Ilepuoauueckoin cucreme,
3aKOHOB COXPAHEHUsI MacChl BENIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTajpo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyr0 ¢opmy Ilepuoandeckoit
CHUCTEMBl XHMMHMYECKUX DJJEMEHTOB: pa3jinMyaThb TMOHSTUS «TJIaBHAs
noarpynna (A-rpymma)» u «mododHas nmoarpymnmna (b-rpymnma)», Maneie u
OOJIbIIINE TIEPHOJIBI, COOTHOCUTH OOO3HAYEHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuomuueckas cucteMa XuMUdeckux d3yemeHTtoB J[. U.
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0lee Yucio dJIEKTPOHOB
U pacrpeieieHHe UX MO0 3JEKTPOHHBIM CII0SIM);

e KJIACCU(PUIIMPOBATh XUMHUYECKUE SJIEMEHThI, HEOPTAHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBY YYACTBYIOUIUX B pEaKINMU
BEIIECTB, MO TETIOBOMY (D dekTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BELIECTB
pPa3TUYHBIX KJIACCOB, MOJATBEPXkIasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
cocTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3ITUYHBIX YCIOBUSAX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJEKYISPHYI0 M MOJSPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XHWMHUYECKOro »JJeMeHTa 1o QopMmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKIuu;

e TPUMEHATh OCHOBHBIE OTIEPAIIMH MBICIUTEIHHOU JESATEIIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMaTHU3aluio, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBA3EH — /I WM3y4YEHHUS CBOWCTB
BEIIECTB M XHWMHUYECKHX pPEaKIHi, €CTEeCTBEHHO-HAy4YHbIE METOIbI
No3HaHUs — HaOIOJeHHe, H3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN );

e CIEAOBaTh TMpaBWJIaM  TOJb30BAHHUS  XMMHUYECKOW  MOCYIOM U
nabopaTOpHbIM 000pY/IOBaHHEM, a TakKe TMpaBHiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB MO TMOJYyYEHHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpeNEeNEHHON MAacCOBOW JoJied pacTBOPEHHOTO BEIECTBA,
IUIAHUPOBAaTh U TMPOBOAMTH  XUMHYECKHE  DIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HMHAUKATOPOB
(;makmyc, dheHonmdTaIenH, METUIIOPAHXK U JIPYTHE).

K xonIiy oOyuenus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX TMOHSATUH: XUMHUYECKUUN
AJIEMEHT, aTOM, MOJEKyja, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PeaKIus, XUMUYECKasi CBA3b, TEIJIOBOU 3P DeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  PpacTBOp,  DJIEKTPOIUTHI,
HERJIEKTPOIUTHI, DJIEKTPOIIUTUYECKAS JTUCCOIMAINS, PEaKIMH HOHHOTO
oOMeHa, Karaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTHUMBbIC pEeaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJINTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHE,
ajutoTponus, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METAUIMYECKAsl), KpUCTAIMYECKasi pemeTka, KOPpo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHUYECKOW pEaKLHHU, TMPEeaeSIbHO JOMyCTUMAas
koHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHUX TOHATHH U
MPUMEHATH 3TU MOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILLICHU;
UCIIOJIb30BaTh XHWMHUYECKYIO CHMBOJIUKY JUJII COCTaBJICHUS (OpMYII
BEILIECTB M YPABHEHUN XUMHUECKUX PEaKIIN;

ONpPEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneIéHHOMY KJacCy COEIMHEHUW 1o (QopMmysaM, BUJ XUMHYECKOU
CcBs3U (KOBaJICHTHAs, WOHHAS, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmyIie, XapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCAMHEHHH, TUM KPUCTATUTMYECKOMN
PELIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepmomnueckoro 3akona J[. M. MenpaeneeBa u
JEMOHCTPUPOBATH €ro IOHMMAHHWE: OMNHUCHIBATH W XapaKTepHU30BaTh
Tabauunyo popmy Ileprogudeckoil CHCTEMbl XUMHYECKHX DJIEMEHTOB:
pasnmuuath TOHSTHS «rjaBHas mnoiarpynmna (A-rpynma)» u «moOodHast
noarpynna (b-rpynma)», manple U OOJbIIHE TEPUOAbI, COOTHOCHUTH
0003Ha4YeHHUsI, KOTOpPhIE MMEITCA B IEpUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi sjapa, oOIee 4YHCI0 JJICKTPOHOB H
pacripefielieHue HMX TO0 DJJIGKTPOHHBIM CJO0sIM), OOBSCHATH oOOIIue
3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB JJIEMEHTOB M UX COCIUHECHUMN B
npeaenax MajiblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBa,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBY Y4YacTBYIOIIUX B peakIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTEICHEH OKHUCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIMME U CHEeUUUECKHe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEPXKIasi OINHCAHUE
npuMepaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOLIMX
XUMHYECKUX PEaKIIuii;

COCTaBJISITh YPABHEHHUSI DJICKTPOJMTUUYECKOW JIUCCOIMALIMU  KHUCJIOT,
IEJI04€il U COJIEH, MOJIHBbIE U COKPAIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO



oOMEHa, ypaBHEHHUs peaklMid, MOATBEPKIAIOIIUX CYIIECTBOBaHHUE
TeHEeTHYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
MIOCPEJICTBOM COCTABJICHMSI SJIEKTPOHHOTO OajaHca 3THX peaKkluid;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TPOTEKaHUS XUMUYECKHX TMPEBpPAlICHUN B Pa3IUUHBIX
YCIIOBHSIX;

BBIYHUCIISATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO ~ MAaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XHWMHUYECKOro »JJeMeHTa 1o QopMmye
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

coOmoaTh  MpaBWia  MOJb30BaHUA  XMUMHYECKOM  TOCYIoM U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXe IMpaBUia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB MO TOJYyYEHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKUCIIOTO rasa);

NPOBOJAUTH  pEaKlUH, MOATBEPKIAIOIIME  KAaYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kapooHat-, ¢ocdar-, cUIUKaT-, CylbdaT-, THAPOKCUIA-HOHBI,
KaTHUOHBI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax HEOPraHUYECKHUX BEIIECTB;

NPUMEHSTH OCHOBHBIEC OIEpAIllMU MBICIUTENILHON JesTeIbHOCTH — aHau3
M CHUHTE3, CpaBHEHHE, OO0O0OIlEeHHe, CHUCTEMATU3AINIO, BBISBICHHE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — I M3Y4YEHUS CBOMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAy4HbIE METOJbl TO3HAHUS —
Ha0JII0IeHNe, M3MEpPEHUe, MOJCIIMPOBAHUE, HKCIEPUMEHT (pealbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3ienoB u DJIeKTPOHHBIe (HU(POBHIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoTbI padoThI
Pasnea 1. IlepBoHauyanbHble XMMHYECKHE TIOHATHSA
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c Xumus. 8
Xumust — BaxkHast 00J1acTh KJ1acc. DJIEKTPOHHOE MPUIIOKEHHE K
11 €CTECTBO3HAHUSA U 5 ) yueonuky [.E. Pymsutuca, O.I.
' MIPaKTUYECKOMN AESITETbHOCTU @enpnmana 3A0 "OO6pa3oBanue-
YyesroBeKa Menua" Bupryansnas mkosna Kupuia
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHUE K
12 BemecTBa u xumuueckue 14 1 yueonuky [.E. Pymsutuca, @.I.
' peaxImu ®enpamana 3A0 "O6pa3oBanue-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"
Uroro no pazgeny 19
Pa3zpnen 2. BaxkHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
2.1 Boszayx. Kucnopoa. 7 1 bub6mmoreka [IOK
[TonsiTre 06 okcumax https://m.edsoo.ru/7f41837¢c Xumus. 8
KJ1acC. DJIEKTPOHHOE MPUIIOKEHUE K




yuebnuky I'.E. Pymsutnca, @.I'.
®enpamana 3A0 "OOpa3oBaHume-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xnacc.
OO0 "Kupunna u Medous"

2.2

Bonopoa.Ilonstue o
KHCIIOTaxX M COJISIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢ Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHHUE K

yuebnuky I'.E. Pymsutnca, @.I'.
®enpamana 3A0 "OO6pa3oBaHume-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"

2.3

Bopa. Pacteopsl. Ilonstue
00 OCHOBaHUSIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHHUE K

yuebnuky I'.E. Pymsutnca, @.I'.
®enpamana 3A0 "OO6pa3oBaHme-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"

2.4

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COCTUHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHHUE K

yuebnuky I'.E. Pymsutnca, @.I'.
®enpamana 3A0 "OO6pa3oBaHme-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"




Uroro no pazgeny 31

Pazpnen 3. Ilepuoanueckuii 3akon u [lepuoanyeckas cucrema xumnueckux 3jemMenToB Jl. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckasi cBsizb. OKHUCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

bubmuoreka [JOK
. https://m.edsoo.ru/7f41837cXumus. 8
[Tepuonnueckuii 3aKOH 1
KJ1acc. DJIEKTPOHHOE MPUIIOKEHUE K
IIepnonnueckas cucrema
yuebnuky I'.E. Pymsutnca, @.I'.
3.1 XMMHYECKHX JIEMEHTOB /1. 7 "
®enpamana 3A0 "OO6pa3oBaHme-
N. MenpgeneeBa. CtpoeHue "
Menua" BupryansHas mkona Kupuia
aToMa
u Medonus. Ypoku xumuu. 8-9 xnacc.
OO0 "Kupunna u Medous"
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c Xumus. 8
XuUMHUECKasi CBSI3b. KJ1acc. DJIEKTPOHHOE MPUIIOKEHHUE K
OKHCITUTENTHHO- yueonuky [.E. Pymsutuca, @.I.

3.2 8 1 "
BOCCTaHOBUTEIbHBIE ®enpamana 3A0 "OO6pa3oBaHume-
peakuuu Menua" BupryansHas mkona Kupuia

u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHUE K
yeOuuky [.E. Pymsutuca, ®.I".
Hroro no pazneny 15 Y Y ¢

®enpamana 3A0 "OOpa3oBaHme-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"

PesepBHOE BpeMms 3 bu6mmoreka [JOK




https://m.edsoo.ru/7f41837¢ Xumus. 8
KJ1acc. DJIEKTPOHHOE MPUIIOKEHHUE K

yuebnuky I'.E. Pymsutnca, @.I'.
®enpamana 3A0 "OO6pa3oBaHume-
Menua" BupryanbHas mkona Kupunna
u Medonus. Ypoku xumuu. 8-9 xiacc.
OO0 "Kupunna u Medoaus"

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOT'PAMME
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9 KJIACC

Ne
n/n

HaumeHoBaHMe pa3/ie/ioB U TeM
NMporpamMmbl

KoaunuecTBo yacoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTH4eckue
padoThI

DuiekTpoHHble (MU poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

Pazgen

1. BemecTBo U XUMHYECKHE peaknumn

1.1

[ToBTOpeHME U yriyONeHne 3HAHUI
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIEKTPOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Genpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwia u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"

1.2

OcCHOBHBIE 3aKOHOMEPHOCTHU
XUMHUUYECKUX PEAKIU

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Genpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"

1.3

DNEKTPONUTHYECKAS JUCCOLUALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOpax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636 Xnumus.
9 xyacc. DNEeKTpOHHOE




npuioxenue K yueonuky I'.E.
Pymsuruca, @.I'. ®enpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"

Hroro no pazneny 17
Pasnea 2. Hemeranibl 1 UX cOeIMHEHUS
bubmunorexa [JOK
https://m.edsoo.ru/7f41a636 Xumusi.
9 kiacc. DNEeKTpOHHOE
npuioxenue kK yueonuky I'.E.
71 OO0mas xapakTepuCcTHKa XUMUIECKIX 4 Pymsutuca, @.I'. Penpamana
' anemeHToB VIIA-rpymnmbl. ["amorenst 3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"
2.2 OO0mas XxapakTepruCTHKa XUMUIECKUX 6 bubmmoreka [JOK

aneMeHToB VIA-rpynmsl. Cepa u eé
COCINHCHUA

https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Genpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwia u
Medoaus. Ypoku xumun. 8-9
xyacc. OO0 "Kupuiia u




Medonus"

OO01mas XxapakTepuCcTHKa XUMUIECKIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Genpamana

2.3 aneMeHTOB VA-rpynmsl. A30T, Gochop u 7 3A0 "O6pasosanie-Mea"
UX COCIMHEHUS
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE
npuioxenue kK yueonuky I'.E.
OOmast XapaKTEpUCTHKA XUMHUYECKUX
2.4 aneMeHToB [VA-rpymmsl. Yriepon u 8 Pymsurica, .. Genbamana
' . PYHIBL. P 3A0 "O6pasosanne-Menua"
KPEeMHHUI M UX COCTUHEHUS
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"
Uroro no pazgeny 25
Pasnea 3. MeTa/uibl M X COeJUHEHHUS
3.1 OO0mue cBOMCTBa METAIIOB 4 bubmmoreka [JOK

https://m.edsoo.ru/7f41a63 Xumus.
9 kiacc. DNeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Denpamana




3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus" 6

3.2

Baxneline MeTayuibl U UX COEIUHEHUS

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. ®enpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"

Hroro no pazneny

20

Pa3znen 4. Xumus u okpyxawuias cpeaa

4.1

BemecTBa 1 Marepuainsl B JKU3HU
4eJI0BEKa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636 Xumus.
9 kiacc. DNeKTpOHHOE

npuioxenue kK yueonuky I'.E.
Pymsutuca, @.I'. Genpamana
3A0 "O6pa3zoBanne-Menua"
Bupryansnas mkona Kupwa u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"




Hroro no pazneny

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Xumus. 9 kiacc. DIeKTpOHHOE

npuioxenue kK yueouuky I'.E.
Pymsutuca, @.I'. Genpamana

Pe3epBHOE Bpemst 3 3A0 "O6pazoBanne-Menuna"
Bupryansnas mkona Kupwia u
Medoaus. Ypoku xumun. 8-9
kyacc. OO0 "Kupuina u
Medonus"

OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos
Ne Jara
w/n Tema ypoka Beero Konrpoubnbie | IIpakTnueckue myvenns
padoTbI padoThI
1 [IpenmeT xumuu. Ponb XuMuu B KU3HU
yesioBeka. Terna u Bemecrsa
2 [TonsaTHe 0 MeTO/1aX MO3HAHUS B XUMUH
[Tpaktnyeckas padora Ne 1 «IIpaBuina paGoTs
3 B J1ab0opaTtopuu U MPUEMBI OOPAITICHHUS C 1
1a00paTOPHBIM 000PYIOBAHHEM)
4 Yucteie BemecTBa U cMecu. CriocoOsl
pa3aeneHus cMecen
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH ITOBapEHHOMN 1
COJIN)»
6 ATOMBI U MOJIEKYJIbI
7 XHUMHUYECKUE AIIEMEHTHI. 3HaKU (CUMBOJIbI)
XMUMHUYECKHX 3JIEMEHTOB
IIpocTsle U CIOKHBIE BELIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE
3aKOH MMOCTOSIHCTBA COCTaBA BELIECTB.
10 Xumuueckasi popmyna. BareHTHOCTh aTOMOB
XMUMHUYECKHX 3JIEMEHTOB
1 OTtHocuTeNnbHAS aTOMHAs Macca.

OTtHocuTeNnbHAs MOJIEKYJIIpHAst Macca




KomngecTtBo BemecTBa. Monbs. MossipHas

12
Mmacca

13 duznyueckue 1 XUMUUECKHUE SIBJICHUSI.
XuMHYEeCKast peaKuust

14 [Ipu3Haky u yclioBUs MPOTEKAHUS
XUMHYECKUX PEaAKIU

15 3aKOH COXpaHEHUsI MacChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

16 Brluucnenust koaudecTBa, MacChl BEIIECTBA 110
YpaBHEHUSAM XUMHUYECKUX PEaKIIHi
Krnaccudukanus XuMIUYeCKUX PeaKIInii

17 (coenuHeHus!, pa3ioKeHHs, 3aMEIIECHUS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

18 sHIMKIIoNeuCT. O000IIeHHE
cUCTeMaTU3alus 3HaHUI

19 KonrtponsHas padora Nel mo treme «Bermectra
Y XUMUYECKUE PEAKIIUI
Bo3nyx — cmech razos. Cocra Bo3ayxa.

20 Kucnopos — 3neMeHT U IPOCTOE BEIIECTBO.
O30H

)1 MaccoBas 10151 XHMUYECKOT'0 SJIEMEHTA B
COCIMHEHUH
Du3NYECKUEe U XMMUYECKUE CBOMCTBA

22 KHCIJIOpO/Jia (peaKkIuu OKUCTIEHUS, TOPEHUE).
[TonsiTre 06 okcumax

23 Crioco0sI MOTy4YeHHST KHCIIOPO/Ia B

1a0b0paTopUK ¥ MPOMBIIIUICHHOCTH.




IIpuMeHeHne kuciopoaa

TemtoBoii 3(h(HheKT XUMUIECKON PEeaKIIuH,

24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
9K30- U SHAOTEPMUUYECKHUX PEAKIIHUAX
TorumBo (HedTh, yroias U METaH).

25 3arps3HeHue BO3IyXa, CIoCOObI €ro
MpeA0TBPAICHUS
[TpakTudeckast padora Ne 3 o teme

26 «[lomyuenue u cobrpaHue KUCIOPoaa,
W3yYECHUE Er0 CBOMCTB)»

7 Bonoposl — 351eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupone

73 Du3NYECKUEe U XMMUYECKUE CBOMCTBA
Bogopoja. [Ipumenenue Bogoposia

29 [ToHsITHE O KHCIIOTAX U CONSAX

30 CrniocoObI moryueHus BOAOpOia B
nabopaTopun
[TpakTraeckast padota Ne 4 1o Teme

31 «ITonydyenne u coOupanue BOJAOPOIA,
W3yYECHUE Er0 CBOMCTB)»

32 MossipHBbIii 00BEM Ta30B. 3aKOH ABOTAIPO
Brrancnenus 00b€mMa, KOITMYECTBA BEIIECTBA

33 ra3a 1o €ro u3BeCTHOMY KOJIMYECTBY
BEIIECTBA WU 00BEMY
Brruncnenus 00EMOB ra3oB 10 ypaBHEHUIO

34 pEaKIy Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOIIIEHUU ra30B




35

dusnyeckre U XUMUYECKHUE CBOMCTBA BOIbI

36 CocraB ocHoBanui. [ToHsITHE 00 MHIUKATOPAX
Bona kak pactBopurens. HaceleHnnsie u

37 HEHACBIIICHHBIE pacTBOPLI. MaccoBas 10
BEIIECTBA B pacTBOPE
[TpakTyeckast padora Ne 5 o Teme

38 «IIpuroroBiieHrE paCTBOPOB C OIPEACIEHHON
MAacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA»

39 KontponsHas pabora Ne2 mo teme
«Kucnopoa. Bogopoa. Boga»

40 Oxcuppl: cocTaB, KIaCCUPUKALINS,
HOMEHKJIaTypa
[TonydyeHue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

47 OcHOBaHUS: cOCTaB, KIacCUpUKAIHS,
HOMEHKJIaTypa

43 ITonyuenue n XuMHU4ECKHE CBOMCTBA
OCHOBaHUI

44 Kucnotsr: cocras, kinaccudukanus,
HOMEHKJIaTypa

45 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA KUCIIOT

A6 Counu (cpemHue): HOMEHKIIATYPa, CIIOCOObI
MOJIy4€HHUsl, XUMUYECKUE CBOMCTBA

47 [TpakTiaeckast padota Ne 6. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/]a4 IO TCME
«OCHOBHBIE KIIACCHI HCOPTraHNYCCKUX




COEIUHEHUIN

I'eneTnueckas CBA3b MCXKAY KiacCaMu

48 HEOPraHWYECKUX COCTMHEHUIN

49 O06o0mIeHne 1 cucTeMaTu3alus 3HaHAK

50 KontponsHas padora Ne3 o teme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHMM"
[lepBbIe MOMBITKY KiIaccHpUKauu

51 XUMUYECKUX JIeMeHTOB. [IoHsATHE 0 Tpynmax
CXOJHBIX JIEMEHTOB
IIepnonnueckuit 3akoH u [lepnoanueckas

52 cUCTEMa XUMMUYECKUX 3JieMeHTOB /[]. M.
Menneneena

53 [Iepuonsl, rpynimsl, MOATPYIIIIBI

54 Crpoenue atoMoB. CocTaB aTOMHBIX SIEP.
N3otomnsr
CtpoeHue dIEeKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepnoanyeckon cucremsr /I. 1.
Menneneena
XapakTepucTUKa XUMUYECKOI0 AJIEMEHTA 110

56 ero nosioxkeHuto B [leproguyeckoit cucreme
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa Jjst

57 pa3BuUTHA HayKu U npaktuku. /1. 1.
MenneneeB — y4u€HblIi, Ie1aror ¥ rpakaaHuH

53 DNEeKTpOOTPULIATENILHOCTh AaTOMOB

XHUMHWYCCKUX 3JICMCHTOB

59

HNonnas xuMudeckas CBsI3b




60 KoBaneHTHas nmossspHasi XUMHUYECKasi CBA3b 1

61 KoBasieHTHas1 HEMOIsIpHAs XUMUYECKasl CBS3b 1

62 CrerneHb OKUCITCHUS 1

63 OKHCAUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKITNU 1

64 OKHCIUTENTU U BOCCTAHOBUTEIH 1

65 KonTponbHas padora Ne4 o teme «CtpoeHue |
aToMa. XUMUYECKas CBSI3b)

66 PesepBHeIit ypok. O6o0IICHHE U |
cHCTeMaTH3alMs 3HAaHU

67 Pe3epBHBIiT ypok. O606?I€HH€ " 1
cHCTeMaTH3alMs 3HAaHU

68 Pe3epBHBIiT ypok. O606?I€HH€ " 1
cHCcTeMaTH3alMs 3HAaHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

IIepnonnueckuit 3akoH. Ilepnonnueckas
CUCTEMAa XUMUYECKHX dJIeMeHTOB [[. 1.
Menneneesa

3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB
XUMHUYCCKUX 3JICMCHTOB IICPBBIX TpéX
MIEPHOJIOB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX BEIECTB

Buabl XUMHUECKOI CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KontponsHast pabora Nel mo teme
«[loBTOpEHNUE U yriayOieHne 3HaHUu I
OCHOBHBIX Pa3JeJIoB Kypca 8 Kilacca»

Knaccudukanms XuMU4ecKux peakiuii mo
Pa3IMYHBIM NIPU3HAKAM

IToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIUU.
IIoHsATHE O TOMOTE€HHBIX U I'€TEPOTrEeHHBIX
peakumsx

IToHsATHE O XUMHYECKOM PaBHOBCCHUMU.
@aKTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PCaKIMU U IMOJIOKCHUC
XUMHUYECKOTIO PAaBHOBECHS

OKHUCIINTEIRHO-BOCCTAHOBUTCIILHBIC




peakimu

Teopus 3MeKTPOIUTUYECKOMN TUCCOLMALINN.

10
CunbHbIE U craOble AIEKTPOIHUTHI

11 HonHbIe ypaBHEHMsI peaKkui
XHUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHMI

12 B CBETE MPECTABICHUNA 00
ANEKTPOJINTUYECKON JUCCOLIUALITT
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MIPEJCTABICHUIA 00 DIIEKTPOIUTHUECKOM
JMCCOLMAIINHT

14 [TonsiTue o runponuse conen

15 O06o0mIeHne 1 cucTeMaTu3alus 3HAaHUK

16 [Tpaktuyeckas padora Ne 1. «Permenne
AKCIIEPUMEHTAIbHBIX 334a4»
KonrtponsHast pabora Ne2 o teme

17 «ONEKTPOIUTUYECKAS TUCCOIUALINSL.
XUMHUYECKUE PEAKIIMH B PACTBOPAX»

13 OO1mrast XxapaKTEpUCTHKA TaJOTEHOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE XJIOpa
Xnoposonopoa. ConsiHast KUCIIOTa,

19 XUMHUUYECKHE CBOMCTBA, MOJyYEHUE,
IIPUMEHEHNE
[TpakTuyeckast padora Ne 2 o Teme

20 «ITomydeHne CONAHON KUCTIOTHI, U3yYCHHUE €€
CBOMCTB»

21 Beruncnenus 1o ypaBHEHUSIM XUMHAYECKUX

peaKHHﬁ, CCJIM OAVH M3 pCarcHTOB JIdH B




U30BITKE

22

OO01mas xapakTepucTuka 3JeMeHToB VIA-
TPYIIIIBI

23

AmnoTpornHbie MO TU(DHUKAIIIH CEPHI.
Haxoxnenue cepbl 1 €€ COeIMHEHUH B
npupoae. XuMHYECKHUE CBOMCTBA CEPBI

24

CepoBogopoi, cTpoeHre, GU3HIECKue U
XUMHUYECKHE CBOMCTBA

25

Oxcunel cepol. CepHast KHCTIOTa, (hr3nyecKue
U XUMHUYCCKHUEC CBOfICTBa, IMPUMCHCHUC

26

XHUMHUYECKUE PEAKLIUH, JIEKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYeHHS
CEPHOU KUCIIOTHI. XMMUYECKOE 3arpsI3HEHUE
OKPY’KaIOIEeH Cpe/ibl COEAUHEHUSMHU CEPBI

27

Brluucienne MaccoBOil JOJIU BBIX0J1a
MPOAYKTa pPEaKUU

28

OOmrast XxapaKTepUCTHKA 3JIeMEHTOB VA-
rpynnsl. A30T, pacpoCTpaHEHHUE B IPUPOAE,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA

29

AMMHaK, ero (pu3n4ecKue 1 XUMHUIECKUE
CBOMCTBA, IIOJIy4YEHUE U IPUMEHEHUE

30

[TpakTyeckast padora Ne 3 o teme
«[lony4enne amMmmuaka, U3y4eHne ero
CBOMCTB»

31

A3oTHas KHCIIOTa, e€ pusnueckue u
XUMUYECKHE CBOMCTBA

32

Hcnons3oBaHre HUTPATOB U COJIEW aMMOHUS
B Ka4eCTBE MUHEPAILHBIX YAOOPEHHI.




XHUMHUYECKOE 3arpsi3HEHUE OKpPYKaroIen
Cpelbl COEIMHEHUSIMHU a30Ta

dochop. Oxcun pocdopa (V) u pochopuas

33 KHCITI0Ta, GU3HUYECKUE U XUMUYIECKUE
CBOMCTBA, IIOJIy4YEHUE
Hcnonp3oBanue GocaToB B KaueCcTBE

34 MUHEpaIbHBIX YA0OpeHuil. 3arps3Henne
MIPUPOTHON cpebl hocharamu

35 VYrnepon, pacpocTpaHeHue B IPUPO/IE,
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA
Oxcunpl yraepona, ux GU3HIecKue u

36 XMUMUYECKHE CBOMCTBA. DKOJIOTHUECKUE
poOJIeMBl, CBS3aHHBIE C OKCUIOM YTIIEpoa
av)

37 VYronbHas KucioTa U €€ coiau
[TpakTuyeckast padora Ne 4 o Teme

38 "[TonydeHue yriieKUCIIOro rasa.
KauectBenHast peakiyst Ha KapOOHAT-HOH"

39 [lepBoHaUaNbHBIE TOHATHS 00 OPraHUYECKUX
BEIIECTBAaX KaK O COEIUHEHUSX yriepoa

40 Kpemuuii u ero coequHeHus
[TpakTuyeckas padora Ne 5. Pemenue

41 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«BaxxHenmme HeMeTauIbl U UX COEUHECHUS

0 KontponsHas pabora Ne3 o teme
«BaxxHenmme HeMeTaulbl U UX COEUHECHUS

43 OO1m1ast XapaKTepUCTHKA XUMUYECKIX

3JIEMEHTOB — METaJUIOB. MeTaminyeckas




CBSI3b U METAJNINYECKasi KpUCTaJUINYEeCKas
pemérka. Pu3nyecKkue cBOWCTBAa METAIITIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN PsiJi HAPSKEHUN
METaJIOB
OO01mue criocoOb! MOTYYSHHS METALIOB.

45 CrutaBbl. BeraucieHus o ypaBHEHUSIM
XMUMUYECKHUX PEaKIuii, €CIIN OJIMH U3
peareHToB COACPIKUT IPUMECH

46 [TonsiTHE O KOPPO3UK METAILIOB

47 [llenounble MeTaTBI

48 Oxcupl U TUIPOKCHIBI HATPUS U KaJINS

49 [lenouHO3eMENBHBIE METAIIJIBI — KAJIBLHWN 1
MarHui

50 Baxueiime coeMHEHU KaJabLUs

51 O06o0muIeHne 1 cucTeMaTu3aus 3HaHuI

52 JXKEcTkoCcTh BOABI M CLIOCOOBI €€ yCTpaHeHHUs

53 [TpakTryeckast padora Ne 6 o Teme
"YKécTKkoCTh BOJBI U METO/IBI €€ yCTpaHEeHHs"

54 AnmoMuHUN

55 AmM(poTepHBIE CBOICTBA OKCHIIA U
THIPOKCHU/IA

56 XKeneso

57 Oxcunpl, rusipokcusl u conu xenesa (1) u
xenesa (111)

58 O06o0muIeHne 1 cucTeMaTu3aus 3HaHUI

59 [Tpaktuyeckas padora Ne 7. Pemenue




SKCIEPUMEHTANIBHBIX 33J]a4 110 TEME
«Ba)xHen1me MeTajuibl 1 UX COEIUHEHUS)

Breraucnenus 1o YPAaBHCHUAM XUMHNYCCKUX
peaKHHﬁ, €CJIM OAVH U3 pCarcHTOB J1dH B

60 M30BITKE WM COACPIKUT TPUMECH. 1
BrrunciaeHus MacCcoBOM T0JIM BRIXOAa
MPOYKTA PEaKIuu

61 O00011eHNEe U CUCTEMATHU3AIIHS 3HAHUI 1

2 KonrtponsHast pabora Ne4 o teme |
«Bakuel1me MeTaJUIbl U UX COSTUHEHUI

63 BemecTBa 1 MaTepualibl B IOBCETHEBHOM 1
JKU3HU YeJIOBeKa

64 XUMHYECKOE 3arpsi3HEHUE OKPYKAFOIIEH 1
CpeIbI

65 Posb xuMuM B peIieHnH YKOJIOTHYECKUX 1
po0iieM

66 PezepHslit ypok. O0o01IeH e 1 |
CHCTeMaTHU3alus 3HAHUI

67 PezepHslit ypok. O0o01IeHNE 1 1
CHCTeMaTHU3alus 3HAHUI

68 PezepHslit ypok. O0o01IeHNE 1 |

CHUCTEMAaTHU3aIUI 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/Pymsutuc I'.E., ®enpaman .., AkimonepHoe 00111eCTBO
«3natensctBO «IIpocBenieHue»;
Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3natensctBO «IIpocBenieHue.

METOANYECKHUE MATEPHAJIbBI IJIS1 YYUTEJA

Pymsutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. - M.: IIpocsemenue, 2018;
Pymzutuc I'.E., ®enpaman @.I'. Xumus. 9 knacc. - M.: [Ipocsemenue, 2019;
I'apa H.H.Xumus. Ypoku B 8 kitacce-M. «IIpocsenienne», 2014;

I'apa H.H.Xumus. Ypoku B 9 kitacce-M. «IIpocsenienne», 2015;

Panenkuit A.M. Xumus. Jlugaktuueckuil Mmatepuain.8-9 kiaccel-M.
«ITpocsemienue», 2016;

I'apa H.H., I'a6pycesa H.1. Xumus. 3agauauk ¢ «moMontHukom» 8-9kmacc- M.
«ITpocsemenue», 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://m.edsoo.ru/7f41837c;

Xumus. 8 Kinacc. DIeKTpoHHOE NpuiiokeHue k yueonuky I'.E. Pym3utuca, @.I'.
®enpamana 3A0 "OO6pazoBanue-Menua';

Xumus. 9 knacc. DneKTpoHHOe npuioxeHue k yueonuky I'.E. Pym3utuca, @.I'.
®enpamana 3A0 "OO6pazoBanue-Menua';

Bupryansnas mkona Kupumna u Medoaus. ¥Ypoku xumun. 8-9 kinacc. OO0
"Kupwia u Medoaus".
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