MMHHUCTEPCTBO INPOCBELIEHHSI POCCUICKOM ®EJEPALIAA
Anmunnctpanus MO «3aurpaesckuii paiiony»
671338, PecnyGiuka Bypsitust, 3aurpaesckuit paiion, 1. Yenyraii 3 ku,

yi1. HlkonbHas 4

VIHH: 0306010944 KIIIT: 030601001 OI'PH: 1020300582851

PACCMOTPEHO
Pyxosoautens MO
CAJBEANPY

£~ Borarsix C.10.
Iporokon No 2

otr«dd » ___&f  2023r.

MBOY Yenyraesckas OO Ne 2

COI'JTACOBAHO
3aMecTUTeNb IUPEKTOpA O
YBP o~

H) _ HuxonosaT.A.
ITpotokon Ne  /
or«df» _&f  2023r.

VTBEPXIAIO

Hupexrop MBOY
Yeayraesck O Ne2

/| bapanosa T.1.
ITpukasz Ne” 24

ot«dq » of 2023r.

PABOYAS ITPOIPAMMA((ID 3894237)

y4eOHOro npeamera «XHMH»

Ut obyyqatonuxces 8 — 9 kiaccos

n. Yeayraii 3 km 2023 rog



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttaxxke Ha ocHOBe (¢eaepalibHONM paboueil MporpamMmsl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMH MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu Ha€T MpECTaBICHUE O IENIX, OOIIeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHUE TIO
pazgenaM M TeMaM IMpOrpaMMbl 1O XUMHUHU, ONPEAEISAET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUSI XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOy4Yaromuxcsi, ONpeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOUW 00pa3oBaTesIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON MEATEIbHOCTH OO0YYalollerocs IO OCBOEHUIO
y4eOHOT0 coJiepKaHusl.

3HaHWEe XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poiib UrparoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSX
HHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYyTAX pEHIeHUs Tiao0anbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH IS  CaMOpPa3BUTHUS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 (PYHKITMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CAMOCTOSTENBHOW Y4EOHOUW  JEeSTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIbCKUX YMEHUM, HEOOXOJUWMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPOHECCUOHATBHON A TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYIHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOTO B3IVIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B ((OPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COJIepKaHMsl ~ y4yeOHOTO  TpeaAMeTa, KOTOpPhIM  SIBISETCS  IMEIaroruvyecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHUE OOYYaIOUUMHCS CUCTEMBI TMEPBOHAYAJIBHBIX TMOHSITUN XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OpraHUYeCKOM XUMUHU.

Ctpyktypa coiepkaHusi MPOrpaMMbl MO XUMHUU CHOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYE CKOM
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 110 TPHUHIUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHUI Ha OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

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

— Ilepunonnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHSI O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpeiacTaBiIeHUN 00 JIEKTPOIUTHYECKON AMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIIEI0BATEILHO OT OJHOTO
YPOBHSA K JAPYroMY, BBITIONHSS (QYHKIMM OOBSICHEHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS W MOJYy4YCHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMHUUYECKON COCTABIISAIONIEN HAyYHON KapTUHBI MUpPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IEHHOCTHOTO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHWUs B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroImMid MHUDPY,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3yueHWH XUMHUH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUU OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHM, 3AKOHOB M TEOPETHUYECKHUX TMOJT0KEHUM,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, A3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakiuuid, B (OPMHUPOBAHUH W PA3BUTHU MO3HABATEIbHBIX YMEHHHA U
UX TIPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITeNPHOCTH, OCBOCHHMM TIPaBUJ OE€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETU TaKUe LEJH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYadbHO pa3BUTON JHMYHOCTH, TOTOBOHM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIIBHOMY MPHHSTHIO PEIICHUH,
CHIOCOOHO# ananTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJIICHHOCTh OOY4YeHHMss Ha CHCTEMaTH4ecKoe MpHOOIIeHHE
O0yJaroIMXcs K CaMOCTOSTEIBHON IMO3HABATEIBHON [EATEIHHOCTH, HAyYHBIM
METOZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyUarOIIMMUCS
OIBITa Pa3HOOOPA3HOW JEATEeIHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYCHUE MJIs
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3Ys] 3HAHUSA M OIBIT, MOJyYeHHbIE MPHU H3yUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU Mpo0JeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATENTbHOCTH;

— ¢opmupoBaHHe Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHBAIlUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uMiIs U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee uYucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctaBiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacos (2 yaca B HEJEINIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Ponb XMMUU B KU3HU YEJIOBEKA. XHMMUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE JJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuectBo BemectBa. Moab. MosmsipHasgmacca.B3auMocCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHCHUM.

dusnyecKkue U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccudukaius
XUMHYECKUX PEaKINi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEIlIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaToOpuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SBICHUMN, HAOII0ICHUE H
ONMCaHUE MPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peaKUui (pas3jioKEeHHE caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4deHHE CIOCOOOB pa3JeieHHs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAaHHE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3J€eMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu roperusi). Oxcuasl. [Ipumenennexucnopoaa.CrnocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud ©  TpombllieHHOCTH. Kpyrosoport
KHCJIOpoa B ipupojie. O30H — aIoTponHas MOJIU(PUKAIIS KUCIOPOIa.

TeroBolt 3P(deKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCUJICHHE TapHUKOBOIro 3 (deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpoctoe BemiecTBO. HaxoxaeHue Bomoponga B
npupojsie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00b€M  ra30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusunyeckue cBOKcCTBa BOJbl. Boaa kak pactBoputenb. PacTBopbL.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
PonbpacTBOpOoB B mpuposie M B KU3HHUUYEIOBEKA.KpyroBopor BoABI B MPHUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromue. HomeHnknatypa oxcugoB. Dusnmyeckue W XUMHUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcunoBanusi. Krnaccudukanuss oOCHOBaHUW: IIENOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3NMYECKHE U XUMHUYECKHE CBOICTBA
ocHoBaHui. [losrydeHne OCHOBAaHUIA.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axkruBHoctw meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa coseit. duznueckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKAY KJIaCCaMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAECPKAHUS KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HabI0IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMHMCaHWE HUX CBOWCTB, MOJy4deHUE, COOMpAHHE, pPACMIO3HABAHME U HU3YUYCHUE
CBOWCTB BOAOpOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4eCTBOM 1 MOIb, HWCCIENOBaHHE OCOOCHHOCTEW pACTBOPEHHS BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIAMHU
(HaTpuem M KajblueM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUANIOB),



UcClieIOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3ammojerictBus okcuaa Memu (I1) ¢ pacTBopoM CepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEeaKkUui HEUTpalu3aluu, IOJYy4YEHUE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 10 Teme «BakHellue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoagnuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KJIAaCCUPUKAIMU XUMHUYECKUX dJieMeHTOB. [loHsTue o
IpYIINax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE U IICJIOYHO3EMENIbHBIC METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N.  MenneneeBa.  KoporkomepuogHas U JUIMHHONEPUOIHAs dbopmbl
[Tepunognueckoit cucrembl xumuueckux aiemMeHToB Jl. . Menpaeneesa. [leproasl
u rpynmbl. OuU3NMYecKuil CMBICT MNOPSAKOBOrO HOMEpPA, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnbl. DnexkrpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0ouek aroMoB TmepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B Ilepuoanueckoii cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leproandeckoi CUCTEMbl XMMUUECKUX
BJIEMEHTOB JUIA pa3BUTUA Haykd W npaktuku. J[. . MengeneeB — yd€HbI U
rpaXkJaHUH.

Xumuueckass cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€eMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporniecchl okuciaeHus: U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemuvwie ceasu



Peanuzanus MexXnpeaMETHBIX CBSI3€ NpH HM3yYeHUH XMMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO61ue ecTecTBEHHO--HAyUHbIE MOHATUS: Hay4YHBIM (hakT, TUIIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (U3UYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBbI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COEIMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM 3ieMEHTOB B Ilepmoanueckoi
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THMBI KpHCTAJULIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYECKUX peakiuid 1Mo pa3IudHbIM MpU3HaKaM (10 YUCITy
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIoBOMY 3ddekTy, 1o
M3MECHEHHUIO CTETICHEW OKUCIEHUS XMMHUYECKUX DJIEMEHTOB, IO OOpPaTHUMOCTH, 1O
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o xkarammse. [loHsTHE 0 XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHYECKOM PEaKUWH M TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OayiaHc
OKHCJIMTENTbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPAaBHEHUIN



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C HCHOJB30BAHHEM METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUIAMH
xumuyecko cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakluii MOHHOTO 0OMeEHa,
IIOJIHBIE M COKpalI€HHbIE HWOHHBIE ypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMW M COJEH B CBET€ NPEACTABICHUNA 00  BIIEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O THIpOIN3E CONEeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HEMeTauioB (TpaduTa M anMasa), CIO0XKHBIX BEIIECTB
(x;mopua HATpUsl), UCCIIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIUu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, KCCIECAOBAHUE AJICKTPONPOBOJIHOCTH
pacTBOpOB BEHIECTB, IMpollecca AUCCOLUAIMU KHUCJIOT, WIEJI04Ye U Ccojei
(BO3MOXKHO  WCIOJIb30BaHME BHUJEO MaTEpPHAlOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK ~ TMPOTEKaHUS  peakluii  HMOHHOrO  OOMEHa
(oOpazoBaHme ocanaka, BbIACICHHE Tras3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiM pasioKEeHHs, COCIMHEHHU), PaclO3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COCAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTereHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpEe  XJIOpa
(B3aumMozeiicTBUE C MeTaulaMd, HEeMETaJJIaMH, IejioyamMu). XJIOPOBOIOPO.
CongHasKuCIOTa, XWMHYECKHECBONCTBA, IMOJy4YeHHE, NpUMeHeHue./leiicTBre
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4YeJoBeKa. BakHeumme XJIOpuapl U HX
HaXO0XJCHHUE B PUPOLE.

O6mast xapakrtepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Pu3NUECKHe CBONCTBA
MPOCTHIX BEHIECTB — KUCIOPOAa U Cephbl. AJIIOTPOITHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (HU3UUYECKUE U
XUMUYecKkre cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass xucnora, (U3MYECKHE ¢ XUMHUYECKHE CBOWCTBa (00mue  Kak
MPEACTaBUTENs KJjacca KHUCIOT u crnenuduueckne). XUMUYECKHE PEaKInH,
JeXalme B OCHOBE IMPOMBIIUICEHHOTO CIMOco0a MOJY4YeHUS! CEPHOU KHUCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAYECTBEHHAsI PEAaKLUs Ha



cynbdar-uoH. Haxoxaenue ceppl U €€ coelMHEHUM B mOpupojge. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpelbl COSAUHEHUSMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMUYeCKre cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U1 XUMHUUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoiydeHue, Pu3nueckue M XUMHUYECKUE
cBoiicTBa (OOlIME Kak TMpPEACTAaBUTENs Kjacca KHCIOT U crenuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHS B KadyeCTBE MHUHEPAJIBbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEeHUEe BO3[yXa, NOuBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMUECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcua docdopa (V) u pochopHas kuciaora, Gu3MIeCKue U XUMUIESCKHUE CBONMCTRA,
nonydenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Monu(UKALMK, PACHpOCTpaHEHHEe B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. KpyroBoporyrinepona B npuponae.OKcuabl yriepoaa, ux
¢uznueckre M XUMHUYECKHE CBOMCTBa, JEWCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHe MpOOJIEeMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a ro0aJbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIH
addekr. YronpHas KUCIoTa U €€ colnu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHenune. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaX, OCNKaX, YriIeBoJax — U UX
poiii B KM3HM 4eloBeKa. MarepuaibHOe €IUHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHUE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CHIHMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMNBITHI, OTpa)kallre (QU3NUEeCKue M XUMUYECKHE CBOMCTBA
rajjoreHOoB M HX COEIUHEHHUI (BO3MOKHO HCIOJIB30BaHUE BHUIEOMATEpPUATIOB),
O3HAaKOMJICHHE ¢ oOpa3naMu XJOpPUAOB (TajJOreHHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  COCNMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, U3YYECHHE XMUMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEJICHNE KAaUeCTBEHHOW PeaKIMu Ha CyibQart-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoicTBamMu a3zoTa, ¢dochopa W HUX COCAUHECHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUAJIOB), 00pa3aMu a30THBIX U (PochOopHBIX yAoOpeHuil, MmoayyeHue,
coOupaHue, paclo3HaBaHWUE W U3YYEHHE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHS M (oc]aT-HOH U U3yUECHHE MPU3HAKOB
UX TIPOTEKaHHUs, B3aUMOJIECTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasa, rpadura, QymiepeHa, O3HaAKOMJIEHHE C
IPOIIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHHe, cOOUpaHue, paclo3HaBaHUE U HU3y4deHHUeE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJIEHHE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHbBl W H3yYEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIUEN CUIMKATHON MPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHBIX
3a71a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUSY.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HarnpsbKeHU MeTtauioB. Ou3nueckue U XMMHYECKUe CBOMCTBa meTamioB. OOiiue
crocoObl TonyyeHus MeTawioB. [lOHSATHE O KOPpPO3UM METAaJNIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMN,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ileounble MeTauIbl: MOJIOKEHUE B llepuognyeckonl CHCTEME XMMHYECKUX
snementoB JI. M. MeHaeneeBa, CTpoeHUE HMX aTOMOB, HaXxOXJIEHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U kanus). OKCUIbI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHHe WIEIOYHBIX METaI0OB M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMH: MOJOXKCHHUE B
Ilepuonunueckon cucrteMe xumudeckux siemeHToB [[. M. Menneneesa, crpoenue
MX aTOMOB, HaX0XJAEHUE B nIpupoae. PU3nueckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelue coequHEHUs KaubIUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTtkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

ANOMUHME: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxXJeHHEe B Ipupone. dusnueckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3TIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aToMa, HaxoXAeHUE B mnpupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HUYECCKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHM  METAJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesa (III), meau (II), HAOMIOACHKME U OMHMCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX CBOWCTB THIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxxHenmue
METAJUIbI U UX COCUHECHUS.

XuMHS 4 OKpPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakuuii B ObiTy. IlepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSIX.

XUMHUYECKOE 3arpsA3HEHHE OKpYKawllel cpeapl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nanee — [1/IK). Ponp xumun B penieHnn 3KoJI0rMuecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemuvwie ceasu



Peanuzanmst MeXNpeaMETHBIX CBS3€H MpU M3y4YeHWH XuMud B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMONb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHUSA: HAyYHBIM (akT, rumoTe3a, 3akKoH,
TEOpHUs, aHalu3, CHHTE3, KilacCUPUKANMsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, H3MEPEHHUE, MOJECIb, SBICHHE, IapPHUKOBBIH
3 PeKT, TEXHOJIOTUS, MaTepUAIIbI.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECCKOEC
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COHIIE.

buonorus: dorocuHTe3, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TMOPOIbI,
NOJIC3HBIC MCKOIIaeMbIE, TOIIJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCSA B XO0Jie¢ OOy4eHMs XMMHUHU B €IUHCTBE Yy4eOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU U JYyXOBHO-HPAaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00yUYarOIINXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTPaXarOT  TOTOBHOCTh  OOyYarolIUXcCs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTALMN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHMCJI€ B YaCTH:

1)IATPHOTHUYECKOT0 BOCIIMTAHUS .

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHWS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHpOpMALHEH O
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHUpa U OOIIECTBA;

2)IPa:KIaHCKOT0 BOCIIUTAHMSA

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W APYruX  BHUAAX
JEeSTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MPH
BBIMIOJTHEHUU Y4YEeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBIMIOJIHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIOMOINM B TIpOlLlecC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEAEHUWE U TMIOCTYIIKM CBOMX TOBAapHIIEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE U XMMHUYECKOM PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI3SX 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ y4E€OHBIMU TEKCTAaMH, CIPABOYHOU



JUTEPATypPOr, JOCTYIMHBIMA TEXHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JO003HATEILHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOCKTHOM W HUCCIEAOBATEIBCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHS OOY4YCHUS B
JIaTbHEUIIIEM;

4)popMuUpoOBaHNS KYJIBTYPHI 310POBbS:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHONIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHUE IOCIICIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MAaCHOCTH TMPU  OOpAIllCHUH C
XUMHYECKUMU BEIIECTBAMH B OBITY U PEAIbHOM KM3HU;

5)Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W Pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMA 110 XHWMHH, OCO3HAHHBIM BBIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOJKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCHOHAIBHOMN CpelIE;

6)3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOICHUS
paBmII 0€30MaCHOTO MOBEACHUS IPU padOTe C BEIIECTBAMM, a TAK)KE B CUTYalUsAX,
YIPOKAOIIUX 3I0OPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPENOH, IS MOBBIIEHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHUA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJO0B XUMHUH,
HKOJIOTUYECKOTO MBIIUIECHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pE3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIECHAYYHbIE TIOHATHS (3aKOH, TEOpHf,
MPUHIIAI, TUTIOTe3a, (PAaKT, CUCTEMa, TIPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMeTaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPblIE OOeCrneunBaT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMH TMOHSTHUSMH), UCIOIL30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHIThL B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEH, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABISITH U XapaKT€PU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3Bl TIO
IPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHHE ONBITa M0 IUIAHWPOBAHUIO, OPraHU3AMU U TPOBEACHHUIO
VUYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, (OPMYITUPOBATH 0000IIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ unpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOIYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOrO COJIEpkKaHUsA, CIpPABOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;



YMEHHE NPHUMEHSITh Pa3jIMYHbIE METOJAbl M 3alpOChl MPHU MOUCKE U O0TOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOI'O MCIOJIb30BAHUS PA3IUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBbHYIO OPMY MPEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMamH,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipoliecce Y4YeOHOW U
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MNpupoaHOn
Cpellbl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Aualiora W (Wiu) JHUCKYCCHM) TIO
CylIeCTBY  oOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/TIOKEHHOMN 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIILHOU
JESATENBbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh Mpe3eHTAIUI0
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOT0 HKCIepuMeHTa (1abopaTopHOro ONbITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOW  JIESITENBHOCTH  IPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (o0CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIHS
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoThHI U ApyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJH, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIEpKaHMsl, YCTAHOBJIEHHOTO JlaHHOW denepaibHOil paboueld Mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHOM obnactu  «XUMUsS», BUIBI
NEATENBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius peaxkiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMUUECKHE PEAKIIMH, TEII0BON AP (EKT peakiiuu,
SAPO aroMa, DJIEKTPOHHBIA CJIOW aToMa, aToMHas OpOUTallb, pagnuyC
aToMa, XMMHYECKasi CBs3b, MOJIIpHAs W HEMOJIApHas KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MACCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
IPUMEHATH 3TH MOHATHS IIPU OMUCAHWU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICeHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUsl B llepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

e OINHUCHIBATHh W XapakTepu3oBaTh TaOnuuHyro Gopmy Ilepuoanueckoi
CHCTEMBbl XMMHMYECKUX JJEMEHTOB: pa3jiu4yaTh MOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OompIIMe TEPHOJBI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XuMmMu4eckux dnmemeHTtoB J[. .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeereHle uxX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIAy U COCTaBYy Y4YacTBYIOLIUMX B peakUuu
BEULIECTB, IO TEIJIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHUS XUMUYECKUX IMpEeBpallleHU B
Pa3TUYHBIX YCIOBHSIX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO  MaccChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 10 (dopmyse
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XMMUYECKON peaKiIny;

IPUMEHSITh OCHOBHBIE OINEpAIllMU MBICIUTEIBLHON IEATeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 00O0OIIEHUE, CUCTEMATU3AIMIO, KIiacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLH, €CTECTBEHHO-HAy4YHbIE METO/BbI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHUEe, MOJECTUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  [IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIHUSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAacCOBOM J0OJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBI MHANKATOPOB
(makmyc, heHon(TaNenH, METUIIOPAHXK U IPyTHUE).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHI:

pPacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKHX TMOHATHI: XUMUYECKUH
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEILECTBO,
CJI0OKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBA3b, TEIJIOBOU d(PHEeKT
peakiuu, MOJib,  MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAsT JUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAJEHTHAsl, UOHHAs,
METaNINYeCcKasi), KpUCTAJJIMYECKass pemeTka, KOppo3usl METasuloB,
CIJIaBbl, CKOPOCTb XHMHUUYECKOW pEaKIMHU, TMPEACIbHO JONMyCTUMAs
koHueHtpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
MPUMEHSTH 3TH NOHSATHS IIPU ONKUCAHUHU BEILECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIi COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIIHIA;

ONpPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPeNICIEHHOMY KJIAcCy COCIMHEHUW 1o QopmysaM, BUJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPaX HEOPraHWYECKUX COCAMHEHUH, TUM KPUCTAJUITMYECKOU
PELIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «1modouyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO YMCIy M COCTaBYy YYACTBYIOIIUX B pEaKlUU
BEIIECTB, MO TETUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKUE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIas ONUCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS DJICKTPOJMTUUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIU HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO M MOJIIPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO J3JIeMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMHYECKOW PEaKIIHH,

coON0aTh  NpaBWJIa  MOJIB30BAaHUSA  XUMUYECKOM  MOCyAou 51
1ab0paTOpHBIM  00OpYyIOBaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH IO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYyYECHUIO M COOUPAHHIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa U YTIJICKHUCIIOTO rasa);

NPOBOAUTL  PEaKIWMH, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-, TUIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHUSI U HMOHBI M3YYCHHBIX METAJLIOB, NMPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

IPUMEHATh OCHOBHBIC OIEpaIlid MBICIUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — JIJI1 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIui, eCTCCTBEHHO-HAyYHbIC METOJbl TO3HAHUA —
HaOII0/IeHHe, WU3MEPEHHUE, MOJICIIMPOBAaHUE, DKCIIEPUMEHT (peajabHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KoaungyecTBouacoB DJIeKTPOHHBbIE
0
HaumeHoBaHuepa31eioB U (undgposrbie)
n/ Bcer | Konrtpoabnbiepabor | IIpakTuyeckuepador
TEMIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
1| 0 bl bl
Chbl
Paszgea 1.IlepBoHavyaibHbIeXHMHUYECKUETIOHATUS
Xumust — BakHas 00J1acThb
bu6mmorexa [IOK

1.1 €CTECTBO3HAHMS U MPAKTUYECKON 5 2
p https://m.edsoo.ru/7f41837c

JACATCIBbHOCTH YCJIIOBCKA

bu6mmorexa [IOK

1.2 B 15 1
CHICCTBA M XUMIHCCKUCPCaKIIH https://m.edsoo.ru/7f41837c

Hroronopazneny 20

Pa3znen 2.Baxxuneiimme npeacTaBuTe M HEOPraHU4eCKUX BellecTB

bu6mmoreka [JOK
2.1 B K CIT 5 6
O3AYX. RUCIOPOL. LIOIHTHE 0D OKeHAax https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 B II 8 1
O/IOPOJL LIOHATHE O KHCIOTAX | COILIX https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [Tonsitne 06 ocHOBaHUAX 5 1 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIACCHIHEOPTraHUIECKUXCOCTUHE bu6mmoreka [JOK
2.4 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepnoanyeckasi cucreMa xumniueckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHneaToMoB.
XumuueckascBsidzb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

3.1 Ilepnoanueckuii 3akoH u Ilepuonnyeckas 7 bubnuorexa [IOK



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

cUucTeMa XUMUYECKHUX 31eMeHTOB /1. 1.

Memnpene-eBa. CtpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumudeckas cBsizb. OKUCIUTEILHO- 8 bu6mmoreka [IOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUH https://m.edso0.ru/7f41837c
Hroronopasaery 15 Et?riﬂf/?ee;{si? r(3/1§f41837c
PesepBHOEBpeMs 3 bubmoreka LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepa31eioB U (ungpossbie)
n/ Bcer | KontpoabHbiepato IIpakTnyeckunepado
TEMIPOrPaMMbI o0pa3oBaTebHbIEpeCyp
1 1] TBI ThI
ChI
Paspen 1.BemecTtBo 1 XMMHYECKHE peaKInU
11 [ToBTOpEHue u yriydienne 3HaHul 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/ielioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXMMHUYECKHXpEa 4 bubnmuotexa [JOK
' 19002071 https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uIbl M UX COCAUHEHUS
51 OO61mast XapakTEPUCTHKA XUMUYSCKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMUYECKUX
2.2 sneMeHToB VIA-rpymnmnsl. Cepa u 6 Bubmmorexa LIOK
' . PYHHsL P https://m.edsoo.ru/7f41a636
e€coeTMHEeHHS
OO1as XxapakTepUCTUKAa XUMUYECKUX
2.3 aneMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as xapakTepuCcTUKa XUMHUYECKUX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroronopazneny 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

Pa3zgen 3.MeTaauabl M HX COeANHEHUSA

. bubnuorexa [JOK
3.1 ObmuecsoiicTrameTanios 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxneime MeTaiuIbl ¥ UX COSIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopaznemy 20
Paznen 4. Xumus u okpyxkamomas cpeaa
4.1 B Bl B )KA3HU YEJIOBEKA 3 bubnmorexa LHOK
' ClecTBa M MaTeprat : https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
p 3 bu6mmorexa [IOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBLIEE KOJJMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Jarausyyenus
Ne KounyecTBouacos DJ1eKTPOHHBbIeNN(PPOB
n/ Temaypoxka bleoOpa3oBaTe/ibHbIepe
n Beero Kontpoabsn | IIpakTuyeck cypcnl
bIepadoThI uepadoThl IJIaH dakrt
[Ipenmet xumuu. Ponb XUMUU B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena n BemecTsa https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTo1ax MO3HAHUS B XUMHHU 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «[IpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubnuoreka [JOK
oOpareHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK
N 1
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
«Paznenenne cmecei (Ha mpumepe 1 1 bubmorexa HOK
A = p P https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
ATOMBI M MOJIEKYJIBI 1 bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie u ClOXHBIEBEIIECTBA 1 bubmmorexa [JOK
P t https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJIIPHOECYUYEHNE 1 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aK0OH NOCTOSHCTBA COCTaBa BELICCTB.
Xumudeckas popmyia.

bu6mmoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXAIIEME https://m.edsoo.ru/ff0d2eae
HTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuotexa [JOK
OTHOCHUTENBHAs MOJIEKYJISIpPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHAYECKOT0 dJIEMEHTa bubmmoreka [IOK
B COCIMHEHNH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6mmoreka [JOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvYeCcKrue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMH4YecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs MPOTEKaHUS bubnuoreka [JOK
15 N
XUMHUYECKUX PEaKInui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHCHHUSIM XUMUYCCKHX bubmmorexa [TOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuMUUeCKUX peakimil
18 (coe I/IIf;HI/I}Iu A3JI0KCHUS 3a1\l/;1)e CL:-II/I}I Bubmmorexa LIOK
. P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIOTIETUCT 0606yq eHHe U Bubmmorexa LIOK
t AHCT: ]jl https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alsI3HaHUu N
20 KonTtponpHas padora Nel mo teme bubnuorexa [IOK

«BelecTBa 1 XUMHUYECKHE pCakum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Coctas

21 Bo3nyxa. Kucrnopon — snemeHt u brbamorexa LOK
1pocToe BemecTso. O30 https://m.edsoo.ru/ff0d448e
DU3NYECKUE U XUMUYECKHE CBOMCTBA Bi6 OK

22 KHCJIOpoJia (PeaKiuu OKUCICHUS, htI';I SJ_I/I;I:::;(;EW 16044614
ropenue). [TousaTueobokcuIax Be:I. '

CriocoObl MoJTydeHus! KUCI0po/a B B oK

23 1a00paTOPHH U TIPOMBIIUIICHHOCTH. nomotexa L
[IpuMeHeHIeKHeTOpoa https://m.edsoo.ru/ff0d497a
TenoBoit 3¢ ekt xumMuueckoin

24 peaKurH, MOHITUE O TEPMOXHUMHUYECKOM bubnuorexa [JOK
YpPaBHEHUH, FK30- U SHIOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaxkuusax
TormumBo (HedTh, yroias U METaH).

bu6mmoreka [JOK
25 3 0
;ZPTH?;HZB%WX& CHOCODRL Ero https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHus
[Ipaktrueckas padorta Ne 3 mo Teme BuG OK

26 «ITomyuenue u cobnpanue KUCIOPO/Ia, nomoreka L1
H3yHeHHE Er0 CBOMCTB https://m.edsoo.ru/ff0d4ae2

97 Bomopoa — snemeHT u ipocToe bubnuoreka [JOK
BeuecTso. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0

28 dOu3nvecKue 1 XUMHYCCKUE CBOMCTBA bubnuoreka [JOK
Bojopoaa. [IpumenenneBonopona https://m.edsoo.ru/ff0d4dd0

29 [TondaTHE 0 KHUCIOTAX U COMAX Bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI ToJTy4eHust BOJIOPOa B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuyeckas padora Ne 4 o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lony4yenue u coOupanue BOI0OpoAaa,
HU3yYECHHUE Er0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42

MonspHblii 006EM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0néMa, KoJIM4eCcTBa
33 BEIECTBA ras3a 110 €ro M3BECTHOM bubmmorexa [TOK
.. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00bEMY
Brruucienus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIMM HA OCHOBE 3aKOHA bubmorexa [TOK
b .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 duznvecKkrue 1 XUMHUIECKHUE CBONCTRA bu6mmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [lonstre 00 bubnuoreka [JOK
36
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopurens. HacelmeHnHbie
37 " HI;HaCI)I peHHBI: aCTBOPEI MI:CCOBaSI bubmorexa HOK
m p phL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOpE
[Ipaktrueckas padorta Ne 5 o teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KounTtponsnas padora No2 o teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenne n XxuMuueckrue CBOHCTBa
i bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHJ0B

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHoBaHusI: COCTaB, KIaccuuKaIms, bu6mmoreka [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 CIIOCOOBI MOTyYEHHU S, XUMUICCKUE https://m.edsoo.ru/00ad947
CBOlCTBA 4
[Mpaktudeckas padora Ne 6. Pemenne
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME
47 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHl HEOPTaHUIECKUX c
COEIUHEHUIN B
['eneTnveckas CBSI3b MEXIY KiaccaMu bubmiorexa HOK
48 . https://m.edsoo.ru/00ad9a5
HEOPraHMYECKUX COCAMHEHUIN 0
bu6mmoreka [JOK
49 O06o0mIeHre U cucTeMaTh3ausI3HaHu | https://m.edsoo.ru/00ad9ch
2
KounTtponsnas pabora Ne3 mo teme bubnuoreka [JOK
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9el
coequHeHun" a
[TepBbie MOTBITKH KIacCUpUKAITTN
51 XI/H\I/)[I/ILIGCKI/IX 3JIEMEHTOB l(?IOH;II;I/Ie 0 bubmorexa HOK
) https://m.edso0.ru/00ad9ffa
TPYIIax CXOIHBIX 3JIEMEHTOB
. bubmuoreka [JOK
52 [lepnoanueckuii 3aKoH 1 i

https://m.edsoo.ru/00ada52



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

[lepuoanueckas cucteMa XMMHUYECKUX c
anemeHTOB J[. 1. Menpeneena
bu6mmoreka [IOK
53 [Tepuonpl, rpynbl, HOATPYIIIBI https://m.edsoo.ru/00ada52
C
bu6mmoreka [IOK
Crpoenue atomoB. CocTaB aTOMHBIX
54 https://m.edsoo.ru/00ada34
saep. M3oTomsl 9
CrpoeHue 3JIeKTPOHHBIX 000JI049eK bubnuorexa [JOK
55 aTOMOB 3J1IeMeHTOB [lepuoanueckoit https://m.edsoo.ru/00ada6b
cuctemsl /1. 1. MenneneeBa c
XapakTepucTuka XUMHUYIECKOTO
bu6moreka [IOK
DJIEMEHTA 110 €0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada82
[Tepuonnueckont cucreme /1. U. 4
Meunneneena -
3nauenue [leproanueckoro 3akoHa st
bu6mmoreka [JOK
pa3BuUTHUs Hayku U ipakTtuku. /1. U.
57 . https://m.edso0.ru/00ada96
MenneneeB — y4&HBIN, IEAAror U o
TpaX1aHUH -
bu6mmoreka [JOK
DIEKTPOOTPHUIIATEIBHOCTHATOMOBXUMU
58 https://m.edsoo.ru/00adaab
YECKUXDJIEMEHTOB g
bubmuoreka [JOK
59 HNonnagxuMuueckasicBsI3b https://m.edsoo.ru/00adac3
4
bu6mmoreka [JOK
KoBaneHTHasAmoIIpHASXUMUYECKASICBSI3
60 . https://m.edsoo.ru/00adaab
8
61 KoBaneHTHasHENOMSIPHAIXIMIYECKASICB bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

SI3b https://m.edsoo.ru/00adaab
9
bu6mmoreka [IOK
62 CTeNneHbOKUCIICHUS 1 https://m.edsoo.ru/00adae?
8
OKucIuTebHO- bubnmorexa LHOK
63 1 https://m.edsoo.ru/00adb07
BOCCTaHOBHUTEIIbHBICPEAKITUN 6
bu6mmoreka [IOK
64 OKHCIUTETN ¥ BOCCTAaHOBHUTEITH 1 https://m.edsoo.ru/00adb07
6
bu6mmoreka [JOK
K 04
65 OHTpOIIbHAA padoTa Ned 1o Teme 1 https://m.edsoo.ru/00adb48
«CtpoeHue atoma. XUMHUYECKASACBA3b)» 5
. bu6mmoreka [JOK
P . 06006
66 CICPBHBIH YPOI. L0 1ueH1/1e " 1 https://m.edsoo.ru/00adb33
CHUCTEMaTH3aIus 3HAHUI c
. bu6mmoreka [JOK
P . 0606
67 C3EPBHBIN YPOI. 1100 fueHHe " 1 https://m.edsoo.ru/00ad9cb
CUCTEMaTH3aIus 3SHAaHUH 9
68 PezepBHblit ypok. O60011eHuE U 1 bubnuorexa [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosunyecTBOYacoB Jara usyuyenus
DJleKTpOoHHbIenu(poB
Ne i/t TeMaypOKa B KOHTpOJIbH HpaKanecx bleoﬁpasonaTeanblepe
cero
blepadoThI nepadoThI Cypchl Inan dakr
Ilepuoauueckuii 3aK0H.
H pHOA bubmmoreka [{OK
epuoauYecKas cucTeMa
1 P 1 https://m.edsoo.ru/00adb
XUMHUYECKnX 3iaeMeHToB /. 1. 596
MeHnneneeBa T
3aKOHOMEPHOCTHU B U3MEHEHUU bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb
MEPBBIX TPEX MEPUOIOB 6b6
Knacenuia OMCHKIATVDA bu6mmoreka [JOK
nduKkausa 1 HOMEHKJIAT
3 " P 1 https://m.edsoo.ru/00adb
HEOpPraHWYECKUX BEIECTB
7e2
B ecKoi bu6mmoreka [JOK
WJIbl XUMUYECKOM CBSI3U U TUIIBI
4 A . 1 https://m.edsoo.ru/00adb
KPUCTAJUIMYECKUX PEHIETOK
acé
KounTtponsnas padora Nel mo teme
5 «[ToBTOpEeHue u yrnyOsaeHne 3HaHUI 1 1
OCHOBHBIX pa3zenoB Kypca 8
KJ1acca
K o bubmuoreka [JOK
naccuuKays XUMUYECKUX
6 . 1 https://m.edsoo.ru/00adb
peaKkLuii Mo pa3IuyHbIM IPU3HAKAM ch0
7 [ToHsiTHE O CKOPOCTH XUMUYECKOMN 1 bubnmoreka [JOK
peaxiuu. [IoHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adb



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TCTCPOTICHHBIX PCAKIUAX

eda

TloHATHE O XUMUYECKOM
paBHOBecHU. DPaKTOPBI, BIUSIOLINE

bu6mmoreka [{OK

8 Ha CKOPOCTh XMMHUYECKOW peaKiuu https://m.edsoo.ru/00adc
U TI0JIOKEHHE XUMUUECKOTO 28c
paBHOBECHS
OKucIuTeTbHO- buommorexa LHOK
9 https://m.edsoo.ru/00adca
BOCCTaHOBHUTEIIbHBICPEAKITUN de
Teopust AMEKTPOIUTUYECKOMN bubnuorexa [JOK
10 mucconuranuy. CUIbHbIE U cl1a0ble https://m.edsoo.ru/00adc
AIIEKTPOJTATHI d68
bu6moreka [IOK
11 HonHbIeypaBHEHUSPEAKITHI https://m.edsoo.ru/00add
448
XI/IMI/I‘IGCIiI/Ie CBOMCTBA KHCIIOT U ) BuGmiorexa LIOK
12 OCHOBaHHUH B CBETE prI[CTaBJ'IeHI/II/I https://m.eds0o.ru/00add
00 JIEKTPOJIUTUICCKOM 543
JUCCOLIMAITIT
XuMHYECKHE CBOMCTBA COJICH B bubnuoreka [JOK
13 CBETE IPEACTaBICHHI 00 https://m.edsoo.ru/00add
AJIEKTPOJIUTUYCCKOM TUCCOIIUAIITT 8b2
bubnuoreka [JOK
14 [onsiTe o ruapoIU3ecoIeH https://m.edsoo.ru/00add
9d4
O6oGrmeHHe I bubmuoreka [JOK
15 https://m.edsoo.ru/00add

CHCTeMaTHu3alluA3HaHUN

di2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[Ipaktuyeckas padora Ne 1.

bu6mmoreka [{OK

16 «PereHne sKkcriepuMeHTaIbHBIX https://m.edsoo.ru/00add
3a/1a4» bfa
Kontponsnas padota No2 o teme Butorexa LOK

17 «OMEKTPOIIHTIICCKaS https://m.edsoo.ru/00add
TUCCONMAITUS. XUMUYECKUEPEAKITHH ec0
B pacTBOpax» T
OO61ast XxapakTepuCTUKa rajJoreHOB. bubnuotexa [JOK

18 XUMHUYECKUE CBOWCTBA HA MPUMEpE https://m.edsoo.ru/00addf
XJopa e2
XinopoBogopoa. ComnsiHast KUCTIOTa, bubnuorexa [JOK

19 XHUMHYECKHE CBOWCTBA, MOJyIEHHE, https://m.edsoo.ru/00ade
MIPUMEHEHHE 104
[IpakTuueckas padbora Ne 2 o teme bubnuorexa [JOK

20 «[TomyueHne COMTHON KUCITOTHI, https://m.edsoo.ru/00ade
W3Y4YCHHE € CBOMCTBY» 348
Brrunciienus no ypaBHEHUSIM bubnuoreka [JOK

21 XUMUYECKHUX PEAaKIIMA, €CJIH OJMH U3 https://m.edsoo.ru/00ade
peareHTOB JIaH B H30BITKE 488
OO11as XxapakTeprucTUKa HIEMEHTOB bubmorexa LIOK

22 https://m.edsoo.ru/00ade
VIA-rpynnsl

64a

AnnoTponHbie MOIU(MUKALIUU CEPHI.
Haxoxcr;eHHe cepLIII I/ICbeé ’ ’ bubmorexa HOK

23 . https://m.edsoo.ru/00ade
COEIMHEHUN B PUPOJIE. 64a
XHMMHUYECKUECBONCTBACEPHI —

24 CepoBoaopo, CTpOEHHUE, bubnmoreka [JOK

(1)I/I3I/ILI€CKI/IC 1 XUMHWYCCKHEC

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOICTBa

802

Oxcuppl cepbl. CepHas KMCIIOTA,

bu6mmoreka [IOK

25 bu3MUeCKHe 1 XUMUYCCKHE https://m.edsoo.ru/00adea
CBOMCTBA, MPUMEHEHUE 28
XHWMHUYECKUE PEAKLINH, JICKAILNE B
OCHOBE TPOMBIIIIJIEHHOTO Crocoda bubnuotexa [JOK

26 MOJIYYCHHSI CePHON KHCIIOTHI. https://m.edsoo.ru/00adec
XUMHYECKOe3arps3HEHHEOKPYIKAI0 8a
LIEHCPENBICOEAMHEHUSIMUCEPHI
Brruncnenne maccoBoit 40JIH bubmmorexa LOK

27 https://m.edsoo.ru/00adec
BBIXOJIa MPOJTyKTa PEAKITUU 8a
OOm1ast XapaKTeprCTUKA YIIEMEHTOB
VA-rpynmsl. A30T, bubnuorexa [JOK

28 pacrpocTpaHeHHe B IPUPOJIE, https://m.edsoo.ru/00adee
(br3UYeCcCKre U XUMUYECKHE a6
CBOMCTBA
AMMumak, ero pusudeckue u bubnuoreka [JOK

29 XUMUYECKHUE CBOWCTBA, TIOJTyUYCHHE https://m.edsoo.ru/00adf0
U IpUMEHEHHE 04
[IpakTuueckas pabora Ne 3 mo Teme bubnuoreka [JOK

30 «[TonydeHre aMmMuaKa, U3y4eHue https://m.edsoo.ru/00adfl
€ro CBOWCTB» 80
A30THas KUCIOTA, €€ (HU3UYECKUE U bubmmorexa LIOK

31 i https://m.edsoo.ru/00adf3

XHMHUYECKHE CBOMCTBA

06



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

bu6mmoreka [{OK

29.12

32 yI0OpeHHUH. https://m.edsoo.ru/00adf5
XUMHYECKOe3arpsI3SHEHUEOKPYIKAI0 18
EUCPEIBICOCTMHEHUSIMUA30Ta
®docdop. Oxcua pocdopa (V) u bubnuotexa [JOK

33 dbochopHas kucmora, GU3HUECKUE U https://m.edso0.ru/00adf6
XHUMHYECKHAE CBOMCTBA, MOJTydeHUE 8a
Ucnonws3oBanne docdaToB B ) BuGmorexa LIOK

34 KarieetBe MHHepam’Hwi yAobpetti https://m.edsoo.ru/00adfc
3arpsi3sHEHUETTPUPO THOMCPEnbIhoCh 20
aTaMu
Yraepoa, pacipocTpaHEHHE B bubnuoreka [JOK

35 npupoje, GusnyecKue u https://m.edsoo.ru/00adfd
XUMUYECKHUE CBOWCTBA 9c
Oxcubl yriaepona, ux Gpu3nuecKue
1 XUMHUYECKHE CBOMCTRA. bu6mmoreka [JOK

36 DKOJIOrHYeCKHe MpoOIEMEI, https://m.edsoo.ru/00adfe
CBSI3aHHBIC C OKCHJIOM YyTIIEpOa be
(Iv)

bubnuoreka [JOK
37 VYTobHAs KUCIIOTA U €€ COJH https://m.edsoo.ru/00ae0
06¢
[IpakTuueckast pabota Ne 4 o Teme bu6mmoreka [JOK
38 "IToxydeHue yriaekucnoro rasa. https://m.edso0.ru/00ae0

KauecrBennas pCaKiusd Ha

27e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KapOoHaT-uoH"

[lepBoHauanbHbIE TOHATHSA 00

bu6mmoreka [IOK

39 OpPraHUYeCcKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae0

COCIMHEHUSIX yTIIepo/ia S54e
bu6mmoreka [{OK
40 Kpemuuii 1 erocoenHeHus https://m.edsoo.ru/00ae0
80a

IIpaxTuueckas padbora Ne 5.
P;)HICHI/IC BKCHGI;I/IMCHT&]'IBHBIX bubmmorexa [HOK

41 . https://m.edsoo.ru/00ae0
3a7a4 1o Teme «BaxkHelmnine
HEMETAJUIbI U UX COCIUHCHUS bf2
KonTtponsHas padota Ne3 mo teme bu6mmoreka [{OK

42 «Baxxueimue HeMeTauIbl U UX https://m.edsoo.ru/00ae0e
COEIMHEHUS 18
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — BuGmnorexa [OK

43 MeTaJIoB. MeTayuimueckasi CBsI3b U https://m.eds0o.ru/00ael
M@TE?'IJ'II/I‘IeCKaSI KpUCTAJUTMYECKas 036
peméTka. —
DU3NIECKUECBONCTBAMETAIIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bubnuoreka [JOK

44 DNEKTPOXUMHUYECKHH PsijT https://m.edsoo.ru/00ael
HaIpsDKSHU METaJlIOB 156
OO11re cnocoObl MoTy4eHus
meTaiaoB. CiuiaBel. Berunciaenns bu6mmoreka [JOK

45 M0 YPaBHEHUSIM XUMHYECKUX https://m.edsoo.ru/00ael

peakuui, ecii OJJUH U3 PEarcHTOB
COJIEP’KUT IPUMECU

156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bub6mmoreka [{OK

46 [ToHsiTHE 0 KOPPO3UUMETAILIOB https://m.edsoo.ru/00ael
278
bu6mmoreka [IOK
47 [{emouHbIeMETAIIITBI https://m.edsoo.ru/00ael
4b2
OKCHIBI U THAPOKCH/IBI HATPHUS U Bubmuotexa LIOK
48 A JIPOKCHA P https://m.edso0.ru/00ael
KaJus
4b2
[lerouyHO3EMENBHBIE METAILITBI — Bubnuorexa LIOK
49 1 . . . . https://m.edsoo.ru/00ael
KaJIbIIMI U MarHui
5e8
bu6moreka [IOK
50 Baxselmmecoe TMHEHASKATb LU https://m.edsoo.ru/00ael
oe8
51 O6o0mmenue u
CHUCTeMaTH3alUA3HAHUI
JKEcTkocTh BOABI M CITIOCOOBI €& Bubmmorexa LIOK
52 A https://m.edsoo.ru/00ael
yCTpaHCHHS 886
[IpakTuueckas pa6ora Ne 6 o Teme bubnuoreka [JOK
53 "YKEcTKOCTh BOJIBI U METO/IBI €€ https://m.edsoo.ru/00aela
ycTpaHeHus " e8
bu6mmoreka [JOK
54 AJroMuHUH https://m.edsoo.ru/00aelc
64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuorexa [IOK

TUAPOKCHIA

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

64

bu6mmoreka [IOK

56 XKeneszo https://m.edsoo.ru/00ael
dg6
Oxcuapl, THIPOKCH]IBI U COTTU Bubmuotexa LIOK
57 i https://m.edsoo.ru/00ae3
xene3a (I1) u xenesa (111)
5e6
58 O06o06menue u )
CUCTEeMaTU3alUI3HAHU T
[IpakTrueckas padora Ne 7.
P:IHGHI/IG 3KcneI;HMeHTaﬂLme bubmmorexa LOK
59 . https://m.edsoo.ru/00ae3
3aja4 1o teme «Baxueime des
METaJUTBI U UX COCTHMHCHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, €CIIM OJTUH U3 BuGmorexa LIOK
60 PEArCHTOB A B H3OBITKE WK https://m.edsoo.ru/00ael
COJICPXKHUT IIPUMECH. 750
BrranciieHusIMaccoBOMI0IMBEIX0 1A -
MPOAYKTapEaAKIIHI
61 O06o0011IEHNE U )
CHUCTeMaTH3alHUI3HAHUI
KounTtponsnas padora Ne4 o teme
62 «BakHeime MeTallIbl U UX
COCTMHCHUS
BemectBa 1 Marepuasl B Bubmorexa LIOK
63 . https://m.edsoo.ru/00ae3f
TTOBCETHEBHOM YKU3HU YEIIOBEKa 50
64 XUMHYECKOE3arps3HEHUEOKPYKALO bubnuorexa [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

mencpeasl

https://m.edso0.ru/00ae4
270

Posnp xumuu B perieHnn

bu6mmoreka [{OK

65 1 https://m.edso0.ru/00ae4
HKOJIOTUIECKUX MPOoOIeM
270
bubmmoreka [{OK
P i . 0600
66 CSCPBHBIN YOI 700 iHeHHe 1 1 https://m.edso0.ru/00ae0
cucreMaTrui3anuda 3HaHUN
doa
bubmmoreka [{OK
P i . 0606
67 C3EPBHBIN YPOI. LIOODIIEHHCE 1 1 https://m.edso0.ru/00adb
cucreMaTtui3anda 3HaHUN
33c
bu6moreka [IOK
P 7| .
68 CCPBHBIN YPOK O6O6IUHeHHe 1 1 https://m.edsoo.ru/00ad9
cucreMaruisanusi 3HaHUN
cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 knacc/I"adbpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHuey;

Xumus 8 kiacc. Xumust 8 kinace: yaeonuk / O. C. IN'abpuensH. — 8- m3a. mpepad. — M. :
Hpoda, — 2019 1. 287 c.[1] c.: mi. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

9 KUIACC

Xumus. 9 knace/T"abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKITHOHEpHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemenney;

Xumus 9 kinacc: yueobuuk / O. C. 'abpuensH. — 7-e uza. npepad. — M. : JIpoda — 2019 r. 319,
[1] c. mn. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIS

8 KJIACC

1. B momomis mkosibHOMY yuuTento. M. FO. I'opkoenko «Iloypounbie pa3paboTku 1o
xumun K yaeOnukam: O. C. IN'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pym3utuca, @.
I'. ®eapnmana» 9 knacc. «Bako», Mocksa 2005 T.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [locobue mis
MIKOJILHUKOB CTApIIUX KiaccoB u noctynarmux B BY3s1. JIpoda, Mocksa 2005 r.

3. B nmomomps abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AanpeeBa «Xumus». Jlns
IIKOJIBHUKOB CTapIIuX KiaccoB U noctynatonux B BY3s1. TeopeTnueckue 0CHOBBI.
Bomnpocer. 3agauun. Tectsl. [Tog penakuueit mpodeccopa P. A. Jluauna 3 — e uznanue,
ucnpasienHoe. J{poda, Mocksa 2004 r.

4, T'abpuensu O.C. IIporpamma kypca xumuu s 8-11 kiaccoB 001meo0pa3oBaTeIbHBIX
yupexaeHuit. — M.: [Ipoda;

5. IN'abpuensu O.C. Xumus: 8 kiacc : yueOHHK A7l 00111e00pa30BaTeIbHbIX YUPEKIACHUN. —
M.: dpoda.

6. ['abpuensu O.C. U3yuyaem xumuto B 8 ki1.: quaakruueckue matepuaist / O.C. ['abpuenss,
T.B. CmupHoBa. — M.: bauk mitoc

7. I'abpuensH O.C., BuckooOoiinukoBa H.I1., SlirykoBa A.B. HactonbHas kHura yauress.
Xumus. 8 kiI.: Meroauueckoe nmocooue. — M.: JIpoda;

8. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumunueckuii s5kciepuMeHT B LIKOJIE. &
kiacc. — M.: [lpoda

9. MunuctepctBo o0pazoBanus Poccuiickoit ®denepannu. [Iporpammsl ams
o0mieo0pa3oBaTenbHbIX yupexkaeHuid. Xumus 8 — 11 kiaccel. -3-e u3ganue, CTepeoTHUITHOE -
Mocksa; [poda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna JIabupunt. py. UznarenasctBo
"Bako" 2016 1.

11. ®enepanbHOrO0 KOMIOHEHTA TOCYIAPCTBEHHOTO CTaHAApTa 00IIero o0pa3oBaHus 10
xumun (Yactes 1. OcHOBHOE 0011Iee 00pazoBaHue) UIsi OCHOBHOU 00I1e00pa3oBaTeIbHON
IITKOJIBI B COOTBETCTBUU C CYIIECTBYIOIICH KOHIICTIIIUEH XUMUYECKOTO 00pa30BaHusI.



12. Xumust: 8 ximacc: KOHTPOJIbHBIE U MPOBepoUuHbie paboThl K yuebnuky O.C. ['abpuensina
«Xumus. 8 kinace» [ O.C. I'abpuensn, [1.H. bepeskun, A.A. Yirakosa u ap. — M. : Jlpoda;
13. Xumus 8 xmace. Xumus 8 knacc: yueOnuk / O. C. 'abpuensn. — 8-e u3z. npepad. — M. :
Hpoda, — 2019 . 287 c. [1] c. : un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabimnax 8 — 11 kmacesl. CripaBouHoe mocooue. ABTop — coctaButeib A. E.
Haconosa 10 — e uznanue, crepeorunHoe. Jpoda, Mocksa 2007 r.

9 KJIACC

1. B nomos mkosibHoMy yuutento. M. FO. I'opkoenko «Iloypounsie pa3paboTku 1o
xumuu K yueOnukam: O. C. IN'abpuensina; H. . Conuna, M. I1. Canuna; I'. E. Pyasutuca, ©.
I'. ®eapamana» 9 knacc. «Bako», Mocksa 2005 T.

2. B nmomoms abutypuenty. O. C. I'abpuensy, U. I'. OctpoymoB «Xumus». [Tocodue st
IIKOJIFHUKOB CTapIIMX KJIacCoB U noctynatoniux B BY3e1. Ipoda, Mocksa 2005 r.

3. B momomns abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. ArapeeBa «Xumusy». s
IIKOJIBHUKOB CTapIIuX KjaccoB U nocrynatromux B BY3s1. TeopeTnueckue oCHOBBI.
Bomnpocsr. 3agauun. Tectsl. [Tog penakuueit mpodeccopa P. A. Jluauna 3 — e uzganue,
ucnpasiiennoe. JIpoda, Mocksa 2004 r.

4. Tadbpuensu O.C. IIporpamma kypca xumuu s 8-11 kimaccoB 001meo0pa3oBaTeIbHBIX
yupexaenuil. — M.: JIpocda;

5. Xumus 9 kimace: yueOnuk / O. C. I'abpuensa. — 7-e uza. npepad. — M. : JIpoda — 2019 1.
319, [1] c. mn. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8

6. Mabpuensu O.C. U3yuaem xumuto B 9 ki1.: nunaktuydeckue marepuaisl / O.C. 'abpuenss,
T.B. CmupHoBa. — M.: bauk mitoc

7. I'abpuensu O.C., Bucko6oitaukora H.I1., fAmykoBa A.B. HacTosibHast KHUTA YIHUTEIA.
Xumus. 9 ki1.: Meroandeckoe nocooue. — M.: Jlpoda;

8. N'abpuensu O.C., Pynos H.H., TonkynoB B.M. XuMmudeckuii 3KkCriepuMeHT B TIKOJIE. 9
kiacce. — M.: Jlpoda

9. MunucrepctBo obpazoBanusi Poccuiickoit @enepanuu. [Iporpammer mis
00111e00pa30BaTEIbHBIX YUpeKAeHUH. XumMus 8 — 11 kmaccel. -3-¢ u3gaHue, CTEPEOTUITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensina Jlabupunt. py. M3naTenbcTBo
"Bako" 2016 .

11. ®enepanbHOro KOMIOHEHTa TOCYJapPCTBEHHOTO CTaHAAapTa 00IIero 06pa3oBaHus 1o
xumun (Yacte 1. OcHOBHOE 0011Iee 00pazoBaHue) Uisi OCHOBHOU 0011e00pa3oBaTeabHON
IIKOJIBI B COOTBETCTBUU C CYILIECTBYIOIIECH KOHIICTIIIUEH XUMUYECKOTO 00pa30BaHusl.

12. Xumusi: 9 kimacc: KOHTPOJIbHBIE U TPpoBepouHbie paboThl K yuebnuky O.C. ['abpuensna
«Xumus. 9 kinace» / O.C. Tabpuenss, [1.H. bepeskun, A.A. Yirakosa u 1p. — M. : JIpoda;
13. Xumus 9 xnace: yuebnuk / O. C. I'abpuensn. — 7-e uza. npepad. — M. : Ipoda — 2019 r.
319, [1] c. un. (Poccwuiickuii yauebnuk) [SBN 978-5-358-21507-8

14. Xumus B Tabaunax 8 — 11 knaccesl. CnpaBouHoe nocodue. ABTop — coctaBuTens A. E.
Haconoga 10 — e u3nanue, crepeoruntoe. /Ipoga, Mocksa 2007 r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/


http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caidT s yauTenss XuMUU 1 OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelj
u/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumun

10) https://skysmart.ru/articles/chemistry

11) TMopran Beepoccuiickoit onmmmnuaab mkoiabHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbHblii moprai. http://www.gov.ed.ru

13) ®denpepanbHbIid poccuiickuii 001eoOpazoBarenbHblil mopTai. http://www.school.edu.ru
14) ®epepanbhbiii mopran «Poccuiickoe oopaszoBanuey. http://www.edu.ru

15) Topran kommanuu «Kupumn u Medoauit». http://www.km.ru

16) O6pasoBaresbHbIi moptan «Yueday. http://www.uroki.ru

17) XKypuan «Kypbep obpaszoBanus». http://www.courier.com.ru

18) XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru

19) Usnarenbckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uspatensckuii oM «1 centsops». http://www.1lseptember.ru

21) decTuBaNp nemaroruueckuii uaek «OTKPBITHIA YPOK» (H31aTeabCKuil 1oM « 1
ceHTsOps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Nutepuer noptan IIpolllkomny.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuauctepcTBo 00pa3oBaHUs U HAYKH.

26) Caiir CAAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KUIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caiiT st yauTe st XUMHKA U OUOJIOTHH)
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoii onuMuanbl mkoasHUKOB. http://rusolymp.ru/

12) Pycckuii obpazoBaTenbHblii moprai. http://www.gov.ed.ru

13) ®enepanbHblii poccuiickuii 00meodpaszoBaTepHblil noprai. http://www.school.edu.ru
14) ®enepanbhbiii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) Mopran komnauun «Kupun u Medoauity. http://ww.km.ru

16) OOpazoBarenbHbIil mopTan «Ydeday. http://www.uroki.ru

17) Kypuan «Kypsep odpaszoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk odpaszoBanus». http://www.vestnik.edu.ru

19) Uznarenbckuii gom «IIpodxuuray. http://www.profkniga.ru

20) Uznarennckuii oM «1 cenTsiopsi». http://www.1lseptember.ru


http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelj
http://chemistry/
http://rusolymp.ru/
http://www.gov.ed.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.km.ru/
http://www.uroki.ru/
http://www.courier.com.ru/
http://www.vestnik.edu.ru/
http://www.profkniga.ru/
http://www.1september.ru/
http://festival.1september.ru/
http://www.alto-lab.ru/
http://www.alto-lab.ru/
http://www.proshkolu.ru/
http://www.proshkolu.ru/
http://www.mon.gov.ru/
http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/
http://www.alto-lab.ru/
http://www.alto-lab.ru/
http://rusolymp.ru/
http://www.gov.ed.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.km.ru/
http://www.uroki.ru/
http://www.courier.com.ru/
http://www.vestnik.edu.ru/
http://www.profkniga.ru/
http://www.1september.ru/
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