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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (eaepanbHOH pabouell MPOrpaMMBI
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeaMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo Xxumuu Aa€T MPEJACTABICHUE O IENAX, OOIIel cTpareruu
oOy4eHMs, BOCHUTAHUS U Pa3BUTHS OOyYarOUIUMXCS CpPEICTBAMH Y4EOHOIrO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeleeHue €ro Io KilaccaM U CTPYKTYpHUPOBAaHHUE IIO
pazienaM U TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHUS] XUMHUU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcs, OINpEeJeNsieT BO3MOXKHOCTH TMpeaMera JUis
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHusl, a TakXe TPeOOBaHUM K
pe3yibTataMm 00yYeHHs] XUMUU Ha YPOBHE II€JICH M3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-NO3HABATEIbHOU JEATEIbHOCTH OOYYalolierocss IO OCBOCHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHWE XHMHUHU CIYXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot (GOpMUpPYyEMbIE XHMHUEH MPEICTaBICHUS O B3aMMOIPEBPAIIEHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOH, YHEPreTHUUECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJIT  CaMOpPa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW Yy4yeOHOW  JIESATENhHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €MHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanuble HampaBiieHUs B OOY4YeHHMM XHMHHU OOECIEUUBAIOTCS CHEU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  IEaroruyecKu
aJanTUPOBAHHBIM OTPpAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TOHATUN
OPTraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ u3zydyeHuro. Coaep:kaHHe CKJIAJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakiuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHIHUITY
[IOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IIPENCTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpEACTaBIEHUN 00 3IEKTPOIUTUYECKON JUCCOLMAIMU BEIIEeCTB B
pacTBOpax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K JIpyromy, BBINOJHSAS (YHKIMH OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN NMPAKTUYECKOTO MPUMEHEHUS U IMOJTYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MNpUpOIbl, LIEHHOCTHOIO OTHOILIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHWA B Hayke. M3ydeHne XMMHUHM MPOHUCXOAMUT C IPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHBIX IpeaMeToB: «OKpyX aroumil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUH OCHOB
XUMHUYECKON HAayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NESATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHWU CHUCTEMbI XUMHUYECKHX
3HaHUU — BaXHEUIINX (PAaKTOB, MOHATHI, 3aKOHOB ¥ TEOPETUUECKHUX IMOJIOKEHUH,
JOCTYITHBIX 000OIIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSTEIbHOCTH, OCBOCHHMM TMpaBU 0OE€30IaCHOTO OOpallleHHus C BelleCTBaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3ydeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJEHHOCTb OOYy4YEHUs Ha  CHUCTEMAaTUYECKOE NPHOOIICHHE
oOydJaronmmxcsi K CaMOCTOATENIbHON IM03HABATEIbHONU JNIESITEIbHOCTH, HAayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue o0Omeld (PYHKIUOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATh W OIEHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOJb3ys 3HAHHUS U OIMBIT, MOJYYEHHBIE MPU H3YyUYCHUU
XUMUU, TPUMEHSITh UX TMPU PEHICHUU MpoOJieM B TOBCEIHEBHOW >XU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (opmupoBanue y oOydYaromuxcsi TYMAaHUCTHYECKUX OTHOIICHUM,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
IEJIeCO00pa3HOTO TOBENEHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IIENISIX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIHMTAHUI0 HAa OCHOBE YCBOEHHUSA OOIIEYETIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUs U HANPaBIECHHOCTU JaJbHEUIIEro
00yueHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX JUISI M3YYEHUs] XWUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HesieIio).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BelecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas QopMyna. BajaeHTHOCTH aTOMOB XHMHYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAasT AaTOMHAs —Macca.
OTtHOcuTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 10JII XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMocBsI3b KOJIMUECTBA,
MacCchl M 4YHUCJIa CTPYKTYpHBIX €IMHHULl BewecTBa. Pacy€rel 1o QopMynam
XUMHUYECKUX COCTUHEHUN.

Pu3NYeCcKUe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BelIecTB. XuMuueckue ypaBHeHMs. Kiaccudukanus
XUMHUYECKUX peakluil (COeIUHEHMs, pPa3I0KEeHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, IMPOKAIUBAHHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'MIPOKCHIa
meau (II) mpu HarpeBanuu, B3auMoaecTBHe xene3a ¢ pactBopoM coiu meau (II),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOMIOJeHHWEe U  ONUCaHUe  pe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpOCToe
BemiecTBo. HaxoxneHue kucimopona B MpHpPOAE, (PU3MUYECKHE U XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcunwl. [Ipumenenune kuciopoga. CrocoOsI



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJIoTponHast MOAU(PUKALINS KUCIOPOIaA.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocToe BemecTBO. Haxoxknenwe Boaopoaa B
npupoae, (U3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpuUpoji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxanus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. DuU3MYECKHUE M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuii. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @usnyeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Pan axktuBHOocTHm MetayuioB H. H. bexerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3n4ecKkue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (Tmokapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCHIOB W
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMoJiecTBUE Bojaoposa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIM4ecTBOM 1 Moub, HCClIeJOBaHUE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHON
MAacCCOBOW J0JIEWM PACTBOPEHHOIO BEUIECTBA, B3AUMOJCHUCTBUE BOJIBI C METANIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIIOJBb30BAaHUE BHICOMATEPHAIIOB),



WCCTIEIOBaHNEe OOpa3lloB HEOPTaHMYECKUX BEMIECTB PAa3IUYHBIX KIIACCOB,
HaAO0JI0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
u3yueHue B3ammojeiicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIOT C MeETaUlaMH, PEaKUWil HEUTpalu3alMH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIA APYTHMM M3 PACTBOpPA COJIU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHelmme KIacchl HEOPraHUYEeCKHUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMU XUMHYECKUX dJieMeHTOB. [loHsiTe o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuit 3akoH. [leproandeckas cucteMa XUMUYECKUX IIEMEHTOB /.
N. MengneneeBa. KopoTkonepuogHas W JJMHHONEpHOAHAs  (OPMBI
[Tepunoanueckoit cucreMbl Xxumudyeckux 3aeMeHToB Jl. . MenneneeBa. [lepuonsl
U rpynnbl. PU3UYECKUM CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEpUoAa U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMoB mepBbiXx 20 XMMHYECKHX  DJIEMEHTOB
ITepuognueckoun cucrembr JI. M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . 1. MenzaeneeB — ydéHbIM U
rpaXKJaHVH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIApHAsT YW HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBA3b.

Crenenb okucneHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYyUHbIX
NOHSATUN, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO011e ecTeCTBeHHO--Hay4YHbIE TIOHSTHS: HAy4YHbIN (akT, TUIoTe3a, TEOpus,
3aKOH, aHalIu3, CHUHTE3, KiIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: MaTepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, I'a3, PU3NYECKUE BETUUYUHBI, €AUHUIIBI
M3MEPEHNS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi MW UX
COCIMHEHU B COOTBETCTBUM C TOJIO)KEHUEM »3ieMeHTOB B Ilepmommueckont
CHUCTEME U CTPOCHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHJAbl XMUMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K PpAa3JMYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKHX peaklMii MO pa3InyHbIM IpHU3HAKaAM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEakUMU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
M3MEHEHUIO CTETNEeHEeW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKUE PEAKLUHU, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTu XuUMUuecKod peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHITHEe 0 TOMOTEHHBIX M Te€TEPOreHHBIX
peakuusx. [lonarue o karanmse. [losTue 0 XumMuueckoM paBHOBeCHHU. PAKTOPBI,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW pEAKUUH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENPHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  JBJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CocTaBlIeHUE YPAaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOIO OalaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMALUHU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHU3M JUCCOLMAIlMM BELIECTB C Pa3IUYHBIMH BUAAMHU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cioBUs NPOTEKaHUsl peakluii HOHHOrO OOMeHa,
IIOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHMsI peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMI W CcOJell B CBETE NPEACTABICHHA OO0  BIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHbIe peakiny Ha MOHBL. [ToHsATHE O THApOIH3E Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajnMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEAOBAHUE 3aBUCHUMOCTU CKOPOCTHM XMMHUYECKOW peakluuu
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALIMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  peakuuii  MOHHOro  oOMeHa
(oOpa3oBaHuMe oOcajaka, BbIIEJICHHE ra3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3iIokKEHUs, COCIUHEHHs), PACIIO3HABAHNE HEOPTaHMUYECKHUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMMHYECKHME CBOMCTBA Ha MpUMEpEe  XJIopa
(B3aMMOJEHCTBHE € METaUlaMHM, HEMETaJUlaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOAOPOJA HAa OPraHM3M YeJoBeKa. BaxHeilne XJIOpUabl U UX
HaXO0KJEHUE B IPUPOJE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa ceprl. CepoBoopo, cTpoeHue, (pU3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GU3MYSCKHE MW XHMHYSCKHE CBOMcTBa (0OIIMe  Kak
OpeiCcTaBUTeNd Kjacca KUCIOT M crnenuduyeckue). XUMUYECKUE peakilui,
JEeXalMe B OCHOBE IMPOMBILUIEHHOTO CIOCO0a MOJYy4YEHUs CEpPHOW KHUCIIOTHI.
IIpumenenune cepHoil KucaoThl. COMM CEPHON KUCIIOThI, KAYECTBEHHAs PEaKIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’XKAIoIIeH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
¢uznyeckue U XuMudeckue cBoicTra. KpyroBopot asora B mpupojae. AMMHUak, ero
¢uznyecKkue U XUMHYECKUE CBOMCTBA, OMyueHue U nmpuMenenue. Coinm aMMOHus,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €€ MOoJydeHue, (PU3ndecKkue U XUMUYECKUE
cBONCTBa (00mME Kak TPEICTABUTENS Kilacca KHCIOT U crhenuduaeckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3[yXa, IMOYBBI M BOJOEMOB). Docdop,
ajutoTpornHeie Mogudukanuu gocdopa, puznyeckrue W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, pu3MIecKre 1 XUMUIECKUE CBOICTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHA.  YTIEpOH,  aJUIOTPOITHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3MUECKHME U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npuponae. OKCUIbI yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JECUCTBHE HA IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJOTMYECKUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKUE CBOWCTRA,
noiiyueHrue W npuMmeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne kKapOOHATOB B OBITY, MEIMUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO351CTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, IJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOMOB (Yrojib, TPUPOIHBIM Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (OEH3WH), UX POJIb B OBITY W TPOMBIIIUICHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — 1 ux
poii B OKM3HM 4elioBeKa. MarepuaibHOE€ E€AMHCTBO OPraHMYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TOJYyUYCHHUE W
npuMmenenue. CoenuHeHHs KpeMHusi B mpupojae. OOume mnpencraBieHus 00
okcuse kpemaust (IV) u kpemuueBoil kucnore. CHIMKAThl, X HCIOJb30BaHUEC B
OBITY, B MPOMBIIUIEHHOCTH. BaxkHelne cTpouTenbHble MaTepuaibl: KEPAMHKA,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TAJIOT€HOB M HX COEAMHEHW (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpasliaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBJIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KAaUECTBEHHOW pEAKIMU Ha CyJb(aT-
WOH W HAOJIO/IeHWE TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBolicTBaMu a3zota, (ocdhopa um ux coequHEHUN (BO3ZMONKHO HCIOJIB30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOWpaHue, pacrno3HaBaHWME W H3YyYEHUE CBOWCTB aMMHMAKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U QocdaT-uOH U U3yYCHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KpPUCTAUIMUECKUX PeImIETOK anmaza, rpadura, QyuiepeHa, O3HAKOMIJICHUE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U M3yYCHUE TPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIUMKATHOW MPOMBIIUICHHOCTH, PEUIEHWE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3emeHtoB J[. W.
MengneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. MeTamindeckas CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYEeCKass  pemeéTka.  DJIEKTPOXUMHYECKUM  psif
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CHocoObl MOdy4YeHus: MeTamioB. [IoHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIOoCOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[[lenounbie MeTauIbl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IENOYHbIX METalIOB M HX
COE€IMHEHUM.

[[lenoyHno3emenbHble METAUIbI MarHuid W KaJbLIMA: MOJ0XKEHHUE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HHE B Ipupoiec. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHUs Kanblus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUIA U THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B Ipupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBaAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KaJIbLIMS W HATpus C BOJOM (BO3MOXKHO HCHOJIb30BAHUE BUIECOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKEJIe3a B KUCIOPOJE
(BOBMOXXKHO  HCIOJIb30BAHME  BHUJACOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHusl, Kajablvs, aTIOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOMOICHKE U OTIMCAHUE MTPOIECCOB OKPAIIUBAHHS
JJaMEHH MOHAaMU HaTpus, Kalus W Kaiablud (BO3MOYKHO HCIOJb30BAHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aJ1au 1Mo TeMe «BakHeiime
METAJLJIbI U KX COCTUHECHUS.

XuMHuA U OKpY:KaIIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JO0MmycTUMast
KOHIIeHTpanus Beuiects, aaiee — [1/IK). Posb xuMun B pemieHNn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTrepuabl).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUH XuMuM B 9 Kiacce
OCYILECTBIIIETCSl Yepe3 HCIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAay4yHble MOHATHA: Hay4dHBIH (akT, MIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTe3, KiIaccu(uKauus, MEePUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapPHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

dusuka: Martepusi, aToM, OSJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMbI, PaAHMOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, pacCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUs XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMU B
oOlLecTBE MpaBWJIaMH M HOPMaMH NOBEACHHS W CIIOCOOCTBYIOT IpOLIECCAM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIIMXCA.

JIMYHOCTHBIE ~ pEe3yJdbTAaThl  OTPaKalOT  TOTOBHOCTb  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAMM U
pacIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJICIUIO, ITOHMMAHUS 3HAYEHUs XHMHUYECKOW HAyKH B IKU3HHU
COBPEMEHHOro OOIIeCcTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOM HH(pOpManuen o
IIEPEAOBBIX JOCTMIKEHUAX M OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAX M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIECHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW H  APYrMX  BUJAX
JEeATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOWM [€ATEIbHOCTH MpH
BBINIOJIHEHUM YYE€OHbIX, TIO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMONOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpoLlecCE€ H3TOM y4yeOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE€ TOBEIECHHE U IIOCTYIIKM CBOMX TOBApHUIIEH C MO3ULHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS NOCJIEACTBUN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABIISIOLINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOABI, B3aHUMOCBA3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJyYEHHE HOBBIX 3HAHUU IIO
XUMUHU, HEOOXOIUMBbIE JUIsi OOBSICHEHHS HAOI0aeMbIX IMPOIECCOB W SIBICHUH,
MO3HABATENbHON, MHPOPMAIIMOHHON W YWTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSITETIbHOM pabOThl ¢ yueOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpPEACTBAaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHMI0O W NO3HAaHHWIO, JI0O003HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K  CamMoOOpa3oBaHWIO, IPOEKTHOM U  HCCIENOBATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU M
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH  COOJIOJICHUST TIpaBUJl  OE€30MAaCHOCTH TMpU  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAaKTUYECKOMY M3YUYECHHIO MTPOQPECCUil U TPyla pa3InuyHOTO POJIa,
YBAXEHHE K TPYAy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUM IO XHMHH, OCO3HAHHBLINA BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IEIeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
U3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
O6e3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
mpaBuiI 0€30MacHOro MOBEICHUS MPU paboTe ¢ BEMIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPEIOn, ISl TOBBIICHHS
VPOBHSI  9KOJIOTMUECKOW  KYJIbTYpPhl, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MYTeW HUX PEIICHHUS TMOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PECHUSI OOIICHAyYHbIC TMOHITUS (3aKOH, TEOpus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ITHX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O HETOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC NeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOpble oOecrneunBaoT (HopMupoBaHue
TOTOBHOCTH K CAMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUSI TIPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATH UX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIuH,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YUYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, TI0 AHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMBIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MPEACTABICHUSI —
XUMUAYECKUH 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmyia U ypaBHEHUE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJENBHBIX TPEICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U |
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMCHTA
MO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OIbITa 10 TUTAHUPOBAHUIO, OPTAaHMU3AIlMU M TPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMoAaTh 3a XOJOM TpoIecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PE3yibTar, (OpPMYIUPOBATh 000OIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbBITA, UCCIICOBAHUS, COCTABISATH OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIONYJIIpHAs ~ JUTEpaTypa XHMHYECKOTO COJEpP)KaHMs, CIIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl U 3alpOChl MPU MOHCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUISl BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THIA, TPUOOPETEHUE OMbITA B
0o0JlaCTH  UCMOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCTaBiICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peIIaeMble 3aJadl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W aHAJU3UpOBaTh B Ipolecce Y4yeOHOU W
UCCJIeIOBATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpEIb.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajiora M (Wiau) JUCKYCCHM) IIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEICTaBISITh  IOJyYEHHBIE  pE3yibTaThl  IMO3HABATEIHHON
ACSTEIbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAIINIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OMbITa,
1abopaTopHOM pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABATEIbHON W HWCCIENOBATENbCKOMW  JACATEIbHOCTH TMPU  PEUICHUH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yduéra OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBbIE LITYPMbD», KOOPAMHALINS
COBMECTHBIX JCHCTBMI, OINpeAeNeHue KpPUTEpPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BRIOMpATh Hanboiee dPpPeKTUBHBIC CIIOCOOBI pellieHns YIeOHbIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
IPEIJIOKEHHBIM  aJITOPUTM JEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MIOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, Mpe/yIaraeMble B YCJIOBUH 3a/laHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJIep)KaHusl, YCTAHOBJIGHHOTO JaHHOW (denepanbHOl paboueil MmporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NEUCTBUN, chHenmupuIecKue s MpeAMETHOW o0mactu «XuMUsS», BHIBI
NEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAHWS, €ro HHTEPHIpPETAINH,
peo0pa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTEMIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCUpUKaUg PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PeKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHAas OpOWTanb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsl U HETOJsIipHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JIA BELIECTBA
(MporieHTHAs! KOHIIEHTpPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TH HOHITHUS MIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKWUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
MPUHA/JICKHOCTh BEIIECTB K OINPEICIEHHOMY KIIACCY COEIUHEHUHN I10
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XumMudeckux osnemeHtoB J[. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIMU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsi ONMUCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO W MOJSPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 3JIEMEHTa 10 (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBWJIaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBaHMEM, a TakXXe IMpaBWwiaM oOOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TIONYYEHHUIO U COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX [OHATHNW: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTWOH, aHWOH, IMPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOI 3¢ deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOIUTUYECKAS NUCCOLMALMsA, PEaKLUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOM peakluH, TMPelesIbHO JO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH H
MPUMEHSITH 3TH HOHSTHUS NIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OMPENIECNATh BAJIGHTHOCTh U CTENEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEHIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
tabnnunyio opmy Ilepuogndeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPHUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimme, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIMHU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MNOATBEPXkKAasi ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTAaBIISAITb YPABHEHUS DJEKTPOJUTUYECKOM JUCCOIMALMUA  KHUCIIOT,
1IEJIOYEUN U COJIEU, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O H  MOJISIPHYIO — MaccChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 1o (opmyre
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyIoll U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB I10 TMOJYyYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONIME  KAdeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3allMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (pEallbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayajibHbIe XMMUYECKHE TOHITHUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK
' peaKkuuu https://m.eds00.ru/7f41837c¢
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kuciorax bu6nmoreka [JOK
2.2 8 1
U CONSX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHYECKUX 3eMeHToB /[, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aTomMa
XuMH4ecKas CBS3b. Bu6morexa LIOK

32 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBHUTEIbHBIC PEAKIINH

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMHUUECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubnmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCTMHECHHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocop 1 ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mmas XxapaKTepUCTUKA XHMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgen 3. MeTa/liIbl M X COeIMHEHUSA

. bubmuoreka [JOK
3.1 Obume croficTsa METAIIOR 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxuelmnie MeTabl U UX COEANHEHNS 16 https://m.edsoo.ru/7f412636
Wroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubnmorexa LHOK
' 1 P https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
p 3 bub6mnoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 [Ipeamer xumun. Posas XUMHUK B )KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsITHE O METO/IAX TIO3HAHUS B XHMHH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1 «[IpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1ab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecH. CIIocoObl 1 bu6nuorexa [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «P JIeHne cMecel (Ha mpuM 1 bubmorexa [JOK
A3/ICTICHAC CMece N PHMEPE https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU TOBApEHHOM COJIN)»
bu6nunorexa [JOK
6 A 1
TOMBEH MOTICHYIH https://m.edsoo.ru/ff0d2a6c
- XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u coXKHBIE BEIIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

10 X e . Baie
uMmecKas opmysa. Barerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JICMEHTOB
1 OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue 1 XUMHYCCKHUE SIBJICHUS. bubnmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCIOBUS IPOTEKAHUS bubnmoreka [JOK
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
3aK0OH COXpaHEHUsI MaCChl BEIIIECTB. bubmmoteka [IOK
16
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIIECTBA M0 YPaBHEHUSIM XUMHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukaims XuMu4eckux peakinii
18 (coemuHeHuUs, pa3JIOKEHUS bubnmorera [TOK
-P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNeaucT. O600IIeH e 1 brbmorexa [TOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUsl 3HAHHUH
20 KonTponbnas padota Nel o teme bubmumoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKIIAN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa IIOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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IIPOCTOC BECUICCTBO. O30H

dusnueckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOPOJA (PeaKIlu OKNCIICHH, https://m.eds00.ru/ff0d4614
ropenue). [lonstie 06 okcugax
CriocoOslI MOTydeHUsT KHCIIOpOoia B
23 abopaTopuu ZIH OMBIH_IJIGHI:;IC;ZLTI/I bubmmorexa LIOK
11abopatop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, IOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
TornuBo (HEPTH, YTOJIb U METaH).
25 3ar $I3H€I§I/Ie¢];03 . a, CIIoCcoObI ero bromiorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpa eckas pabora Ne 3 mo Teme
26 l?l I 61/1T aHue KHUcaopoia bumorexa LIOK
«lomyHerme 1 COV P HIoposa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €r0 CBOMCTB)
97 Bonopon — anemeHT u mpocroe bu6muoreka [IOK
BelecTBo. Haxoxxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 duznvecknue 1 XUMHUYECKHUE CBOMCTBA bubmmoteka [IOK
Bosiopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE 0 KHCITOTaX M COJISAX bubmmorera [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHs BOJIOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
P P but6mmorekxa [{OK
31 «[lomy4yenne u cobupanue BOJOpO/Ia,

WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHbIii 00bEM razoB. 3aKOH

bubmuorexa [JOK

32
Asorazpo https://m.edsoo.ru/ff0d542e
Brruucienus o0néma, KoJIMYeCcTBa
33 BEIIECTBA ra3a [0 €ro U3BECTHOM bubmorexa LHOK
. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU O0BEMY
Brrunciienust 00bEMOB ra30B 110
34 ABHCHHIO PEaKIUHM HAa OCHOBE 3aKOHA bubmmorexa [IOK
P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
35 dusnvecKkue 1 XuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtens. HacbimeHHbIe
37 1 HEHACBIIIEHHBIE PacTBOPHI. MaccoBast bubmmorexa [JOK
= P PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmmnoreka [JOK
OonpeaeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabota Ne2 no teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: cOCTaB, KJIacCUUKAIs, bu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKre CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMMUYECKUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoi(ilf 101 )eHm{ XHMHquKHe bubmorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 3324 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'eneTnyeckas CBA3b MEXKAY KiIaccaMu bubmmnoreka [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06001IeHre U cUCTeMaTH3alusT 3HAHUI
- t https://m.edsoo.ru/00ad9ch2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKUX bubmorexa LHOK
o P https://m.eds00.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
P Purau bubmuorexa [JOK
51 XUMUYECKUX dieMeHTOB. [loHaTHE 0
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[lepuoanueckuii 3aK0H U
bu6nunorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenneneeBa
bubmuorexa [JOK
53 [Tepropl, rpyMIIBL, TOATPYIIIIHI 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTomsl https://m.edso0.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
95 aTomoB anieMeHToB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucteMsl /. 1. Menneneesa
XapakTepucTuka XUuMHUYECKOTO
56 3JIEMEHTA M0 €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bu6nuoreka [IOK
MenneneeB — y4€HBIHM, NTEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNeKTPOOTPUIIATETFHOCTH AaTOMOB bubnmnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hortrast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XuMu4eckas bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosipHas XMMUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneH, okuCICHHS https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEILHBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIUTENU U BOCCTAHOBUTENHU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o reme bubnmoreka [JOK
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«CTpOCHI/IC aroma. XUMHYECKasl CBSA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O6001IeHNE 1 1 bubnmoreka [JOK
CHUCTEMAaTHU3alus 3HAHU I https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUCcTEMAaTH3allMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepHsblil ypok. O6001meHE U 1 bubnuoreka [IOK
cucTeEMaTH3allMs 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnmnoreka [JOK
XAUMHUYECKHX d1emMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6muoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiracca

5 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6nunorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU.
bubnuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYCCKOMU PEaAKIMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO ua I/II/IpCI/IJIBHBIG U cia0ble bubmorexa LIOK
A HHATHi. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN Bubmoreia [JOK
bea https://m.eds00.ru/00add5ds
00 3JIEKTPOTUTHUECKOMN TUCCOIMALIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUNA 00 buGnnorexa LIOK
p § https://m.eds00.ru/00add8b2
ANEKTPOIATHICCKON JUCCOIHAIIIH
14 TToustue o ruaponnse coiei bubmorexa LOK
p https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTEeMaTH3aIHS bubmorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PerreHne dxcnepruMeEHTAIBHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o reme
17 «DJIEKTPOIUTUYECKAS TUCCOLIUALIMS bubnmorexa LIOK
p a THHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»
OO01mas XxapakTepUCTHKA TaJIOTSHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XinopoBogopoa. ComnsiHas KUCIIOTA, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyYCHHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bubnmoreka [IOK

20 «ITonyuyeHne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIU, €CIIU OAUH U3 bubmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
99 OO01mas XxapakTepruCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nmoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeAMHEHUSIMU
cepbl
97 Brraucienne MaccoBOM JOIN BBIXOJA bu6nunorexa [JOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeeab

AMMuak, ero ¢puznyeckue u

bu6nmorexa [IOK

29 XHMHYECKHUE CBOMCTBA, IIOJIyUYECHHE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITomydueHne aMMuaKka, U3y4eHUE €ro bubmorexa OK
o > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnmnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4YeCTBE MUHEPAIbHBIX

32 oOpenuii. XuMu4eckoe bubmmorexa [JOK
yAobP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blf?,n(qe)cxne " brbmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bu6muoreka [{IOK
3arpsi3sHEeHUE IPUPOAHOU CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu 1(3) i[ ;I/ISI/II‘)-IGCKII)/IC Y XUMHYECKHE bubmmorexa LIOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupl yraeposa, ux GU3ndecKue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYrosbHast KUCIOTA U €€ COu bubmorexa LHOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
. bubmuorexa [JOK
40 KpemHunii u ero coequHeHUs
https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5. Penienue

41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxkHenme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHH S
KonTponbnas padota Ne3 o reme

42 «Baxueimme HeMeTaJlIbl U UX bubmorexa HOK

https://m.edso0.ru/00ae0e18
COCIMHECHHMS
OO6m1ast XxapakTepUCTHKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merammnaeckas CBs3b U but6mmorekxa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. bubnuorexa [JOK

44 DIIEKTPOXUMHUYECKUH P

HanpsH>KEHUH METAIIIIOB

https://m.edsoo0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6nmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METALIOB bubmorexa LIOK
pP https:/m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ienounpie MeTan bl https://m.edso0.ru/00ael14b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b?2
49 [lenouno3emMenbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxkuelimnme coequHeEHU KaabIIUA bubnnorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6nuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKoCTh BOABI M METOJIBI €€ bubmorexa LHOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
but6mmorexa [IOK
54 A 5
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBa OKCHIA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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OKCI/I,I[BI, THAPOKCUIBI K COJIN KEJIE3a

bubmuorexa [JOK

o7
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0600111eHre 1 CUCTeMaTHU3aIIHS
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 337a4 10 TEME bubnmnoreka HOK
«BaxHeinme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIUN, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakiumn
61 O0600111eH1E U CUCTEMATH3alUs
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEJIMHEHU S
Bemecrtsa u maTepuansl B bubmmoteka [IOK
63 .
TOBCEIHEBHOM KN3HU UEeIOBEKa https://m.edso0.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubmuoreka [IOK
OKpPY KaroLLEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bubmumoreka [IOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubmumoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanua 3HAHWI

https://m.edsoo.ru/00adb33c

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 8 kiacc. - M:
[Ipoceemenue
IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 9 knacc. - M:
IIpocsemenue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/ILIGCKI/IC MaTepI/IaHBI
https://prosv.ru/subject/chemistry.html

BI/I6JII/IOTCKa HI/I(l)pOBOFO O6paBOBaTeJ]BHOFO KOHTEHTA Ha cauTe AKa,Z[eMI/II/I
Munnpocsemenus Poccun
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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bubmmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
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