MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIIIN
MuHHCTepCcTBO 00pa30BaHUs M MOJIO/IesKHOI MoIuTHKH CBepaI0BCKOi 001acTH
JenaprameHT 0o0pa3oBaHusi AiMuHHcTpanuu ropoga Exarepundypra
MAOY COULI 68 ¢ yriry0/1eHHBIM H3yYeHHeM OT/AeJIbHbIX PeIMeTOB

«PACCMOTPEHO» «TPUHATO» «YTBEPXIEHO»
MO yuuTtenei-npeqMeTHUKOB Ilemaroruueckuii coBer Hupexrop
MAOY COUI Ne 68 ¢ YHUOII MAOQOY COUI Ne 68 ¢ YUOII MAOYVY COLI Ne 68 ¢ YUOII
[Ipotokom Ne 1 IIporoxom Ne 1 ITpuxa3z Ne 164-O
oT «29» aBrycra 2024 r. oT «29» aBrycra 2024 t. oT «29» aBrycra 2024 r.
PABOYASA ITPOTPAMMA
(ID 4673687)

yueOHOro npeamera «Xumus. ba3zoBblid ypoBeHb»

U1 oOygaromuxcs 8 — 9 kimaccoB

r. Ekatepun0Oypr 2024



HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE coJiepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ m3yueHuro. Colep:kaHue CKIIAIbIBAETCS W3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUN HAa OCHOBE TEOPETUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpPEeNCTaBICHUN 00 DIIEKTPOJIUTHUYECKOW JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XWMHHU MOPOUCXOAUT C MPHUBJICUYCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeamMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBbTYpPHI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKECHUH,
JOCTYNHBIX OOOOIIEHNA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHHMU TNpaBWJI O€30MacHOro oOOpanieHUs ¢ BEUIECTBAaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAHMS, (POPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHSTh HMX TPHU PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOyYalOmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEACHHBIX JMJII HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenbHas MOJICKYJISIpHAas Macca. MaccoBasi J0Ji1 XUMHYECKOTO JJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Monb. MomnsipHas macca. B3anmocBsi3b KOau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnuecKkue U XMMUYECKHUE SBICHHS. XUMHUUYECKash peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTopHbBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OIHMCAHUE
bU3UYECKUX CBOHCTB O0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOW) SIBICHUH, HaOJI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluil (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCHIIA
meau (II) mpu HarpeBanum, B3aumMoAeHCTBHUE kese3a ¢ pacTBopom coiu meau (1),
M3y4YeHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BhITIApUBAHUE, AUCTHWUIAIMS, XpoMaTorpadus, MpoOBEACHNE OUYNUCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUSI MacChl, CO3[aHHE MOJENIed MOJIEKYI
(1IrapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpOCToe
BemiecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MOpPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHUE MapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue couen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUSA KUCIOPOAa B BO3yXeE, MOIyUYECHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mo)kapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
OMMCAHWE WX CBOWCTB, IMOJYy4YeHHE, COOMpaHWE, PACMO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0OBaHUE O0pa3loB HEOPraHMYECKUX BELIECTB pPa3JUYHBIX KJACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalIu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeETajula APYrMM M3 pacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpPUOIHAsA  (QOpPMBI
[Tepunonnueckoii cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oromnsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cuctemsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHuIo B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue Ilepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHAs M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHnue oOpas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemmnnie ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AJEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX TNEPUOMIOB, Kalus, KaJIbIUA U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEUIETKHU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuii M0 pa3IudHbIM MpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocth xumudeckoil peaknuu. [lonstTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIMNA. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUJIAMU
xumuyeckoi cBs3u. Crenensb auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHHMs peakumii. CBoWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, WIEJIOYEed M COJIeH
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTCKAHWS  pPEAKIUiA  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKkUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS ATOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzEiCTBUE € METAJJIaMH, HEMETalIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(MUKAIINN KUCIOPOa
U cepbl. XUMUYECKHue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMu4eckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHUCIOT W crenuduieckue). XUMUUYECKHE PEaKIuu,
JeXanme B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOJY4YEHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydyeHue, (U3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BogoéMoB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepuctuka snemMeHToB IV A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3NYECKHE W XUMHYECKHE CBOMCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEAUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLEPHUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
poii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, TMOJYyYEHUE U
npumenerre. CoenuHeHHs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuusi (IV) u kpemuueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpHUAOB (TAJOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOM peakliuy Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YIOOPEHU, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3yUYEHHE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAaueCTBEHHBIX peakluid Ha kapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HanpsbkeHut metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: NoJiokeHUE B [lepuognyeckon cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXKIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUU.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Bakuelmue coequHeHUs] Kbl (OKCUI, THUAPOKCUI, COJH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbIUA W HATpuUsd C BOJOM (BO3MOXKHO HCIOJIb30BAHHE BHJICOMATEPUAIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE W ONMKMCAHUE MPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMAaTEpHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollell cpeabl (MpelaenbHas AOMyCTUMAs
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemuwie ceazu



Peanuzanmst MeXMpEeIMETHBIX CBS3eH NMPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOIHUKHM, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC TMOPOIHI,
I0JIC3HBIC UCKOIIAeMbIC, TOTLJIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B E€JIMHCTBE Y4eOHOW U
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT IpoleccaM
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLUATU3AMH 00yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIIbCKOM,  TBOPUECKOM W JIPYyrMX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECce ITOM Y4YEOHOU JesATEIHbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOr0 pojia,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEITHOM MPpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MaCHOTO OBEACHUS TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JIA
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KadyecTBE OCHOBBI /I (DOPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POpM MIPEACTABICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje auanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
NESATENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEpUMEHTa (Jab0OpaTOPHOTO OIBITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHHBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEIICHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMEeTHOM o0mact  «XUMHS», BHUIIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pasJIoKEHUs, pPEeaKIUu 3aMElIeHUs, PeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JIOJS BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OoJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHle uxX Mo 3JEKTPOHHBIM CIIO0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY YYacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE ITPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XHWMHYECKUX IIPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYHO M MOJISIDHYKO MAaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMaTHU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOCHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ NIpaBUJiaM  TOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYJZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTarenH, METUIIOPAHXK U IPyTHUE).

K koHiy 00ydenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLHUAINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEAeIbHO OIMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UNIMYECKas) B HEOPraHHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajiblX MEePHUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUil;

COCTaBJSITb YPaBHEHUS JJEKTPOJMTUYECKOW JMCCOLMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIeMEeHTa 1o (dopMyIe
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUIUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUII-, OPOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, OOO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U Konrpoasmrie DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmabl Bceero padorel/ HpaxTueckue o0pa3oBaTe/ibHbIE pecypcChl
IIpoBepounsbie padoTsl
padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bomopoa.IlonsTue o kucimorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 30




Paznean 3. Illepuoanyeckuii 3akon u llepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuMHYecKas CBA3b. Bu6 OK
3.2 OKHCIUTETHHO- 8 1 nommoreka L
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
b K
Hroro mo pazgeny 15 mommorexa 110
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM KoHTpoJsbHbIE (uudgpossbie)
Ne i/ IIpakTH4eckue
NporpamMmsl Bcero padoTnl/ p o0pa3oBaTejibHbIE
a0oThbI
ITpoBepounbie P pecypchl
padoThI
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 | bubnuoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIHALIHS. 2 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHUA

bubmmoreka [{OK
. i )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 AKHCUIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 bu6mmoreka [IOK
PBHOE BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos flata usyuenits DJIeKTPOHHBbIE
Ne
nugposbie
T
wn | eMaypoxa Beero K:;:TI::?LHLW IpakTHyeckue ITo Ilo | oOpasoBaTe/bHbIe
?Iponepoqm,le padoThl mwiany | ¢axkry | pecypchol
paGoTHI (Hemenn) | (mara)
[Ipenmer xumuu. Poss xumun B Bu6 OK
1 JKU3HU YeJoBeka. Tena u 1 1 nommotexa Il
https://m.edsoo.ru/ff0d210c
BeIlleCTBa
) IlonsTtue o MeToMax MO3HAHUS B 1 1 bu6mmoreka [IOK
XUMHUUA https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«IIpaBwmiia paboTHI B Eu OK
3 ab0paTOPUH U MPUEMBI 1 1 2 nommorexa L
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
4 YucTele BEecTBa U CMECH. | ) bubmuorexa [JOK
CriocoOnl pasneneHus cMmece https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha | 1 3 bubmuoreka [JOK
MpUMEPE OUUCTKU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6 K
6 ATOMBI 1 MOJIEKYJIBI 1 3 nonrorexa 1O
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE IIEMEHTBI. 3HAKU Bu6 OK
7 (CMMBOJIBI) XUMHYECKUX 1 4 nomoreka L{

9JICMCHTOB

https://m.edsoo.ru/ff0d2be8




bubnuoreka [IOK

peakiuii (CoequHEeHHUS,

8 [IpocThie U cnOXKHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [{OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE
https://m.edsoo.ru/ff0d2d50
3aK0oH MMOCTOSHCTBA COCTaBa
10 BeIecTB. XuMmuueckas hopmyia. bubmmoreka [JOK
BasentHOoCTE aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKUX DJIEMEHTOB
OTHOCHUTENLHAS aTOMHAas Macca.
bubmmoreka [{OK
11 OTHOCHUTENBHAS MOJICKYIISIpHAS
https://m.edsoo.ru/ff0d323c
Macca
2 MaccoBas 10J1s1 XHMAYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIUHECHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHUE bubnuorexa [JOK
ABJIEHUS. XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycioBust
bu6mmoreka [JOK
15 MPOTEKAHUS] XUMUYECKHUX
. https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpaHEHHUs MacChl
bubmuoreka [JOK
16 BEILECTB. XUMUYECKUE
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrunciaenus koinnyecTBa, MacChl
17 BEIIIECTBA 110 YPaBHESHUSIM bubmmorexa LOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
13 Knaccudukarus XuMHUYECKUX bu6mmoreka [JOK

https://m.edsoo.ru/ff0d3f34




Pa3I0KCHUA, 3aMCIICHU A,

oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [{OK
19 sHIMKIoNeucT. O000ICHHE 1 10
N https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAHUH
Temarnueckas poBepoUYHas Bu6 OK
20 pabota Nel no Teme «BerectBa u 10 nommoreka L{
https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITUI
Bo3ayx — cmech razos. Cocras
bubmmoreka [{OK
21 Bo3ayxa. Kuciopos — anemMeHT u 11
https://m.edsoo.ru/ff0d448e
pocToe BemecTBo. O30H
dusndecKkrue 1 XHMUIECKHE
2 CBOMCTBA KUCJIOPOJia (peakIuu 11 bubnuotexa [JOK
okucneHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoOblI mostydeHus: KUCaopoia
3 B JIaOOpaTOpHUH U 12 bubnuoreka [IOK
NpoMbIIeHHOCTH. [IpuMenenue https://m.edsoo.ru/ff0d497a
KHCIIOpo/ia
TennoBoii 3 HeKT XuMHIECKOM
peakiuu, IoOHATHE O
24 TEPMOXUMHUYECKOM YPaBHEHUH 12 bubmmorexa [TOK
p yp ? https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIO0TEPMHUYECKHUX
peakuusax
TomnuBo (HedTh, yroas u
25 METaH) 32(11“ ?3HeHyI:e BO3/1yXa 13 Bubmrorexa LIOK
- 2arp AyXd, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro Mpea0TBpAaIlCHHUs
bub OK
26 [IpakTuueckas padora Ne 3 mo 13 nomoreka L{

https://m.edsoo.ru/ff0d4ae2




teme «llonydenue u coOupanue
KUCIIOPO/ia, U3YYCHHE €ro

CBOMCTB»
Boaopon — sneMeHT 1 mpocToe

27 Beulllefﬂfo. Haxoxnenue 5 14 bubmorexa HOK

https://m.edsoo.ru/ff0d4dd0
pupoJie
dOu3nyecKre U XUMUIECKUE
28 CBOMCTBA BOJIOPO/IA. 14 bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Boropoaa
bu6mmoreka [IOK

29 IlonsTre 0 KUCIOTaxX U COJISIX 15 hitps:/m. edsoo.ru/fl0dS0d2

30 Crioco0sI moTy4eHust BOA0poaa B 15 bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckast pabota Ne 4 o

a1 teme «llomydyenue u cooupanue 16 bubnuoreka [IOK
BOJIOPOJ1a, UBYUYEHUE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

1 MonspHsiii 00bEM ra3oB. 3aKOH 16 bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 00béma,

13 KOJIMYECTBA BelleCTBa rasa o 17 bubnuoreka [JOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Brruucienust 00bEMOB ra3oB 1o

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE 17 bubnuoreka [IOK
3aKOHA OOBEMHBIX OTHOIIICHHMA https://m.edsoo.ru/ff0d5708
ra3oB

35 DOU3NYECKUe U XUMUYECKHE 18 bubmuoreka [JOK




CBOMCTBA BOJEI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [lorsarue 06

bubnuoreka [IOK

36 18
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HaceliienHbie 1 HEHACHIIIICHHBIS 19 bu6mmoreka [IOK
pactBopbl. MaccoBas 1071 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTnueckas padora Ne 5 no
teme «IIpurorosnenue

. bubnuorexa [JOK
38 pacTBOPOB C ONPEETEHHON 19
N N .. https://m.edsoo.ru/ff0dSeba
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA»
Temarnueckas nmpoBepoyYHas Bu6 OK
39 pabota Ne2 o Teme «Kuciopon. 20 nommoreka L
https://m.edsoo.ru/ff0d6342
Bopaopon. Bona»

40 OKCHIBI: COCTaB, 20 bubnuorexa [JOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u xumMu4eckue

N bu6mmoreka [JOK
41 CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX 21
https://m.edsoo.ru/ff0d664e
1 aM(OTEpHBIX OKCHJIOB

4 OcHoBaHHUS: COCTaB, 71 bubnuoreka [JOK
KJlaccuguKaus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosyuenue u xuMuueckue 2 bubnuorexa [IOK
CBOWCTBA OCHOBaHUM https://m.edsoo.ru/ff0d67ca

m Kucnorsr: cocras, 2 bu6mmoreka [JOK
KJ1accu(uKaiys, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue u xumudeckue 73 bubnuorexa [IOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ffOdfee2




Conu (cpennue): HOMEHKIIATypa,

bubnuoreka [IOK

46 CIIOCOOBI TIOTYYCHHSI, 23
. https://m.edsoo.ru/00ad9474
XUMUYECKHE CBOMCTBA
[Ipaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX
47 3aga4 1o teMe «OCHOBHBIE 24 bubnmorexa LOK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COEJTMHEHUN»
'eneTndeckas CBSI3b MEXKITY
48 KJIaCCaMH HEOPraHUYECKUX 24 bubmmorexa [TOK
. https://m.edsoo.ru/00ad9a50
COeTMHEHU N
49 OO6o01enre 1 cucTeMaTu3arus 75 bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/00ad9cb2
Temarnyeckasi mpoBepoUHast
50 pabota Ne3 o Teme "OCHOBHBIE 75 bubnuoreka [IOK
KJ1acChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie NONBITKH
51 KJ1accu(PUKauu XUMAYECKUX 26 bubnuoreka [JOK
aneMeHToB. [loHsiTHE O rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[lepuoanueckuii 3aKoH 1
52 Ilepuonnueckas cucrema 26 bubnuoreka [JOK
XHUMHUYECKUX 31eMeHTOB /1. H. https://m.edsoo.ru/00ada52¢
Menneneesa
bu6mmoreka [JOK
>3 Hepuozet, rpyrier, noArpyns! 27 https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CoctaB 7 bubnuoreka [JOK

ATOMHBIX AICP. H3oTomsl

https://m.edsoo.ru/00ada342




CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubnuoreka [IOK

55 . 28
[Tepuoanueckoit cucremsl /1. U. https://m.edsoo.ru/00ada6be
Meneneera
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO0 €T0 MOJOKEHUIO B 73 bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
Meneneera
3nauenue [lepuoanueckoro
57 3aKOHa JJI pa3BUTHS HAYKU U 29 bubnuorexa [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4E€HBIN, MEIaTOT U TPaXIaHIH
53 DIIEKTPOOTPUIIATETLHOCTh 29 bubnuorexa [JOK
aTOMOB XMMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsi3b 30 bubmorexa OK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 30 bubnuoreka [IOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas 31 bubnuoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 Crernenb OKUCICHUS 31 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKucauTenbHO- 1 bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIINU https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKucauTen U BOCCTAHOBUTEIIH 32 hitps://m.edsoo.ru/00adb076
65 TemaTtnueckas mpoBepouHas 33 bubnuorexa [IOK

pabota Ne4 o reme «CtpoeHue

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




aToMa. XUMHAYECKas CBSI3b»

66 PesepBHeiit ypok. O600IIeHNE 1 1 33 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 34 bubnuotexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | 34 bubnuoreka [IOK
cUCTEMaTH3alIs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoaunuecTBO 4acoB I[aTa N3VYCHUSA 3J1eKTp0HH],[e
Ne uppoBbIe
Tema ypoka KonTpoJbHbIe MpaxkTH4ecKue o o uugp
/i Bcero padoTnl/ oOpa3oBartejibHbIE
padoTsbI mwiany | dakry
IIpoBepounbie pecypcshl
(nemens) | (mara)
padoThI
[lepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | 1 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
N. MenneneeBa
3aKOHOMEPHOCTH B
) W3MEHECHUH CBOMCTB 1 1 bu6moreka [IOK
XUMHWYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MTEPUOJOB
Knaccudukanus n
bu6mmoreka [IOK
3 HOMEHKJIaTypa 1 2
https://m.edsoo.ru/00adb7e2
HEOpPraHWYECKUX BEIIECTB
Bunel xumnueckoil cBA3U U
bu6mmoreka [JOK
4 TUIBI KPUCTATUTMYECKHUX 1 2
. https://m.edsoo.ru/00adbac6
peéToK
TemaTtuyeckasi mpoBepoUHast
pabota Nel no Teme
5 «[loBTOpEHUE U yroyoneHue 1 1 3
3HAHUM OCHOBHBIX Pa3/ieiioB
Kypca 8 Kkiacca»
Knaccudukarus
6 XUMHUYECKHUX PEAKIUH 10 1 3 bubmmorexa [TOK
peartt https://m.edsoo.ru/00adbcb0
pa3IMYHBIM PU3HAKAM
7 [TonsTue o ckopoctu 1 4 bu6mmoreka [JOK




XUMHYECKON PEaKIUU.
[ToHsiTHE O TOMOTE€HHBIX U
reTEPOTEHHBIX PEAKIUIX

https://m.edsoo.ru/00adbe9a

TloHATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOLIME HA CKOPOCTh

bu6mmoreka [{OK

8 o
XUMHUYECKOU peakiuu U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
OKHUCIIUTEIIBLHO-
bu6moreka [IOK
9 BOCCTAaHOBUTEIbHEIE
https://m.edsoo.ru/00adcade
peakumn
Teopus 2MEKTPOIUTHYECKON
bu6moreka [IOK
10 nuccoranyi. CUIIbHEIE U
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
. bu6mmoreka [IOK
11 HNonnble ypaBHEHUS peaknid
https://m.edsoo.ru/00add448
XHUMHYeCKHE CBOMCTBA
KHCJIOT U OCHOBAHHUH B CBETE
12 IpenCTaBIEHUN 00 bubnmorexa [IOK
P 5 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUUECKON
JUCCOLIUAIINHU
XHUMHYECKHE CBOMCTBA
COJIEH B CBETE
. bubnuoreka [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU
JUCCOLIMAINU
. Bbubnunoreka IIOK
14 [ToHATHE 0 THIpOIU3E CONIE 1

https://m.edsoo.ru/00add9d4




O060011IEHNE U

bubmuoreka [JOK

15 8
cUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. Bu6 OK
16 «Pemenne 8 nomoreka L
https://m.edsoo.ru/00addbfa
9KCIIEPUMEHTAJIBHBIX 337129
Temarnyeckas poBepoYHas
pabota No2 o Teme
bubmmoreka [IOK
17 «INEKTPOTUTHYECKAS 9
https://m.edsoo.ru/00addecO
qucconranusa. XUMUYECKUe
pEaKIUH B PACTBOPAX»
OO6mras xapakTepucTuKa
pajctep Bu6mmorexa 1[OK
18 rajoreHoB. XUMHYECKHE 9
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEPE XJI0pa
XnopoBogopoa. Consanas
19 KHCIIOTa, XUMUYECKHUE 10 bubmuorexa [JOK
CBOICTBA, MOJTyYEHHUE, https://m.edsoo.ru/00ade104
MPUMEHEHHE
[IpakTrueckas padora Ne 2
20 o teme «llonydyenue 10 bubnunorexa [JOK
COJISTHOM KUCJIOTbI, U3YYEHUE https://m.edsoo.ru/00ade348
€€ CBOMCTB»
Brluncnenus no ypaBHeHUSIM
o1 XUMHUUYECKUX PEaKIUi, eciu 1 bubnnoreka [JOK
OJIVH U3 PEAreHToOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
2 OO1as XxapakTepucTuKa 1 bubnunoreka [JOK
211eMeHTOB VIA-rpynmnst https://m.edsoo.ru/00ade64a
b K
23 AnnoTtponHslie 12 nomorexa LO

https://m.edsoo.ru/00ade64a




MOIU(UKAIIIH CEPHI.
Haxoxnenue cepol u €€
COCIMHEHUH B IIPUPOJE.
XHWMHYECKUE CBOMCTBA CEPBI

CepoBoa0po1, CTpOCHHUE,

bubnuorexa [JOK
24 ¢bu3nvecKre 1 XUMHUECKUE 12 1
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHas
’5 KHCII0Ta, (PU3HUECKUEe U 13 bubnnorexa [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH,
JIeXKAIIue B OCHOBE
MIPOMBIIIJIEHHOTO Crioco0a
26 MOJTy4EHUSI CEPHON KUCITOTHI 13 bubamorera LOK
ya P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIllen Cpeibl
COCJIMHEHUSIMU CEPbI
7 Brruncienne maccoBoi 101 14 bubnuoreka [JOK
BBIX0/1a IPOJAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
311€MEHTOB V A-Ipymniibl.
bubmuoreka [JOK
28 A3OT, pacIpoCTpaHEHHUE B 14
https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
AmMuak, ero pusnyueckue u
N bubmuoreka [JOK
29 XHMHUYECKHE CBOMCTBA, 15
https://m.edsoo.ru/00adf004
MOJy4YeHUE U IPUMEHEHUE
30 [IpakTtuyeckas padora Ne 3 15 bubnuorexa [IOK




o teme «llosryuenue
aMMUaKa, U3y4eHue ero
CBOMCTB»

https://m.edsoo.ru/00adf180

31

A3o0THas KHCIO0TAa, €€
(1)I/I3I/I‘IGCKI/I€ U XUMHUYCCKUC
CBOIiCTBa

16

bu6mmorexa [{OK
https://m.edso0.ru/00adf306

32

Hcnonp30BaHne HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YIOOpEHUH.
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COEIMHEHUSIMU a30Ta

16

bubmmorekxa [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcnn pochopa
(V) u pocdopnas kucniora,
(buznyeckue 1 XuMu4ecKue
CBOICTBA, MOJTyYEHHUE

17

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOJIHON Cpe/Ibl
dbocdaramu

17

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

Yrnepon, pacnpocTpaHeHue
B npupoe, hpuznueckue u
XMUMHYECKHE CBOMCTBA

18

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepoja, ux
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA. DKOJIOIMUECKHE
po0OIeMbl, CBSI3aHHBIE C
okcusioM yriepona (IV)

18

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe




bubmuoreka [JOK

37 VYroipHas KUCIIOTa U €€ COJIn 19
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4
o Teme "llonyuenue
bu6mmoreka [{OK
38 YTIIEKUCIIOTO ra3a. 19
https://m.edsoo.ru/00ae027¢e
KauectBennas peakuus Ha
KapOoHaT-uoH"
[TepBoHauanbHBIEC TOHATHUS
bubmmoreka [{OK
39 00 OpraHnYecKHUX BEIIEeCTBAX 20
https://m.edsoo.ru/00ae054¢e
KaK O CO€IMHEHUSIX yriepoa
. bubanorexa IHIOK
40 Kpemnuii u ero coennHeHHst 20 1
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
Pemenne
A1 AKCIEPUMEHTAIBHBIX 3a]a4 71 bubnuoreka [IOK
o teMe «BaxHenme https://m.edso0.ru/00ae0bf2
HEMETAJIILI U UX
COEIUHEHUS
TemaTtuyeckasi mpoBepoUHas
4 pabota Ne3 o Teme 71 bubnuorexa [JOK
«Baxuenime HeMeTauIbl U https://m.edsoo.ru/00ae0el8
HUX COEIUHEHU
OO6mras xapakTepucTuKa
XUMHAYECKUX DJIIEMEHTOB —
MeTaIoB. Merajuitndyeckas
bu6mmoreka [JOK
43 CBSI3b U MeTaJUIn4YecKas 22

KPUCTAJUINYECKasl pELIETKA.
duznueckue cBoicTBa
METAJIOB

https://m.edsoo.ru/00ael03e




XMUMHYECKHE CBOUCTBA

44 METaJLJIOB. 2 bubmuoreka [JOK
DNEeKTPOXUMHUYECCKUN P https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJUIOB
OOm1re cnocoObl MOTyYeHUs
MeTamioB. CruiaBsbl.

45 Beruncnenus mo ypaBHeHHSIM 73 bubnuorexa [JOK
XUMUYECKUX PEAKIUH, ECITU https://m.edsoo.ru/00ael156
OJINH U3 PEareHTOB
COJICPKUT IPUMECH

46 [Tonatue o xoppo3nn 73 bubnuoreka [IOK
METAJIOB https://m.edsoo.ru/00ael1278

bu6moreka [IOK

47 [enotmbte MeTa bl 24 https://m.edsoo.ru/00ae14b2

43 OKCuIbl ¥ THAPOKCHUIBI o bubnuoreka [IOK
HATpUSA U KaIus https://m.edsoo.ru/00ae14b2
IllenounozeMenbHbIC

49 METaJlIBl — KAJIBIIUHA U 25 Eubmorexa HOK

. https://m.edsoo.ru/00ael5e8
MarHuu

50 Baxneiimmne coeuHeHNAS 75 bubnuoreka [JOK
KaJlbLUs https://m.edsoo.ru/00ael5e8

51 O060011IEHNE U ) 26
cucTeMaTtu3anus 3HaHUH

57 JKEcTkocTh BOABI M CIIOCOOBI 26 bubmuoreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTtuyeckas padora Ne 6

53 o teMe "JKECTKOCTH BOALI U 27 Bubmiorexa OK

METO/IbI €€ ycTpaHeHus"

https://m.edsoo.ru/00aelae8




54

AroMuHUI

27

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

55

AmdorepHbIe cBOICTBA
OKCHJIa ¥ THJIPOKCHIA

28

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

56

Keiaeso

28

bubmmoreka [{OK
https://m.edsoo.ru/00aeld86

57

OKCI/I)II)I, THAPOKCUABI U
cosm xkene3a (II) u xxenesza
(111)

29

bubmmorekxa [IOK
https://m.edsoo.ru/00ae35e6

58

O06001IeHne
CUCTEMAaTHU3alus 3HAHWI

29

59

[IpakTnueckas padorta Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o Teme «Baxkueime
METAJIJIBI K KX COSTUHEHUS

30

bu6moreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBO JI0JIH BBIXOJ1a
MPOJIyKTa PEaKuu

30

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

61

O060011IEHNE U
CHCTEMAaTU3aLMs 3HAHUI

31

62

TemaTnueckas npoBepoyHas
pabota Ne4 o Teme
«BaxkHelnme MeTaibl U UX
COCIUHECHUS»

31




BemecrBa u matepuaisl B

63 MOBCEIHEBHOM KU3HU 1 32 bubmorexa LOK
https://m.edsoo.ru/00ae3f50
YelIoBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE 1 Y bubnuorexa [JOK
OKpYKaroLIEen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | 33 bubnuorexa [JOK
9KOJIOTMYECKUX MpobsieM https://m.edsoo.ru/00ae4270
PesepBHBIi ypOK. Bu6 OK
66 O606mene 1 1 33 nomrotexa [
. https://m.edsoo.ru/00ae0dOa
CHCTEeMaTH3aIs 3HaHUH
Pe3epBHBII ypOK.
67 060613) eHHeyfI 1 34 bubmorera [IOK
B . https://m.edsoo.ru/00adb33c
CHCTEeMaTH3aIus 3HaHUH
Pe3epBHbIil ypok. BuG OK
68 O606meHme 1 1 34 nommotexa [
. https://m.edsoo.ru/00ad9cb2
CHCTEeMaTH3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 63

I10 ITIPOTPAMME







YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

e Xumust: 8-#1 knacc: 0a30BbIM YPOBEHb: YUeOHHK; 5-€ U3/IaHMUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

° Xumus, 9 knacc/Pynsutuc I'.E., ®enpaman @.I°., AkunonepHoe
obmectBo "MznatenscTBo" "IIpocBemenue”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
XuMmus : ypoku B 8 kiacce : mocobue ansa yuurens /H. H. I"apa
Xumusi. Ypoku B 9 kiacce : mocooue st yuurens /H. H. T'apa

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

https://www.yaklass.ru [{udpoBoii 06pazoBaTenbHbIN pecype s MIKOJ
https://lesson.edu.ru/lesson/ bu6nmoreka [{OK
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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