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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPEnogaBanusi yaueOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O IEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT pPacHpe/iesieHue €ro Mo KilaccaM M CTPYKTypUpOBaHUE TIO
paznelnaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJIs
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbraTaMm oO0y4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHCHHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHON NEeITeTLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS1a HA €IUHCTBO MPUPOLI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
colep>KaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAepkaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro moaxojaa k e€ usyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpecTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JUCCOIMAIIMKM BEIIeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS Ha OCHOBE ASMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUUM OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kiacey.

[lpy wW3yyeHWn XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUUYECKUX
3HAHUM — BaKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B



OpuOOIIEHUH K HAyYHBIM METOJaM TIO3HAHWS TPU HW3YYCHHWU BEIIECTB U
XUMUYECKUX peakuuid, B (HGOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-IO3HABATENbHOW U Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil 0Oe30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKHe LIENH, KaK:

— (opmMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MpUOOIIEeHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AESTEIbHOCTH, HAyYHbIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETHLHOCTH, IMO3HAHUA W CAaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX NPH PELIEHUU Mpo0JeM B TOBCEAHEBHOM KU3HU W
TPYZAOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JEATEIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl U HANpaBICHHOCTH JalbHEUIIEro
o0yJeHHUSI.

OOmiee YWCIO YacoB, OTBEAECHHBIX M HM3yYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, MossipHas macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkue U XMMUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuuyeckue ypaBHeHUs. Kmaccudukanms
XUMHUYECKUX peakIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH TMOCYJO0U, MpaBuiaaMu paboThl B Ja0OpaTOpPUU H
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 000pYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
GU3UYECKUX CBOHCTB O0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
bu3nveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJI0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE Keje3a ¢ pacTBopoM coiu meau (ID),
U3y4eHHE CIOCOOOB pa3/elieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MPOBEACHNE OYUCTKA IMOBAPEHHOM
COJIM, HAOIIOJEHUE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHHUS  ONbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue nmpeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3J€eMEHT U MPOCTOE
BemecTBo. HaxoxkaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl



MOJIYYEHHUS KHUCIOpoJa B JabopaTopuud U NpombllUIeHHOCTUH. Kpyrosopor
KHciopozaa B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOIO 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (GuMUeckue W XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznyeckue CBOMCTBA BOJABL. BojJa Kkak pacTBOpuTelb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIIEHNUE COJIEPKAHUSA KUCIOPOAa B BO3yXeE, MOIyUYECHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oO0pa3laMu OKCHAOB U
ONMCAHWE WX CBOWCTB, IOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUICOMATEPHUAJIOB),



UCCleIoBaHue O00pa3loB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEeUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula JPYrMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3aJlad 1o TeMe «BakHellune KIacChl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeneeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

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

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMAYECKUX dJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonuueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
U rpynnbl. PU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB INEpuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. Dnexkrponsl. CTpoeHue
AJNIEKTPOHHBIX  000J04YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €Tro MoJiIokeHUIo B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSl pajJlyca aTOMOB XUMHUYECKUX JJIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Mexcnpeomemmnoie ceéazu



Peanuzamus mexnpenIMEeTHBIX CBA3€M NpU M3YYEHHM XHUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. YE€pPe3 HCMOJIb30BAaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIH (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCcu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIbl, PAaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOpPHbIE MOPOJBHI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX OJIEMEHTOB TEPBBIX TPEX MEPHOJOB, KalMs, KalblHUs U UX
COCIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMXCSA K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Kiaccudukanysa XuMru4ecKUX peakiui o pa3iudyHbIM NpU3HaKaM (110 YUCTY
M COCTaBy YYacCTBYIOIIMX B pEaKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckod peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIMU W MOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSL.

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



OKHCJIUTENBbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMKA C  HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALMU. DIEKTPOIUTHI U HEJEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumudeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U Cadble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHblE HWOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMALMM KHUCIOT, IIeJoYed U  colier
(BO3MOXKHO  WCTIOJIb30BAaHWE BHJICO MaTe€pUaliOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(o6pa3oBanue ocajka, BBIIEJIECHHE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyecKue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoz€iiCTBUE € METAJJIaMH, HEMETaUIaMH, IesioyamMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumue XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHW okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTBIX BEHIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOJIUPUKALIMN KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (Ppu3ndecKkue u
XuMuyeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (Qu3nUecKue © XHMHYCCKHE CBOWCTBA (00mME Kak
MpeACTaBUTENs KJlacca KHUCJIOT U creruduyueckue). XHUMHUYECKHE pEaKiluu,
JeXalme B OCHOBE NPOMBIIIJIEHHOIO Croco0a TMOJYy4YeHUsS CEpPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdaT-uon. HaxoxxJeHue cepbl M €€ COCIUHEHHM B MpUpojae. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepuctuka 37aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHHS. A30T, pacIpOCTPaHEHHUE B MPUPOJE,
dbuznyeckue U XuMu4Ieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MojyueHue u npuMmeHenue. Coiam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (U3NYECKHe U XUMUUYECKHUe
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHHE OKPYKarolel cpelibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOXIHW, 3arps3HEHUE BO3AyXa, MOYBBI M BomoéMoB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHTOB IV A-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Monu(UKalMK, PACHpPOCTPaHEHHE B TMpupone, (HU3NYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriiepoaa B npupojge. OKCuibl yriiepona, ux
¢usznueckre W XUMHUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00adbHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONMM, UX (PU3NYECKUE M XUMHUYECKHE CBONCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYambHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmenerne. CoenuHeHHs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIB30BAHUE B
OBITY, B IPOMBILIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpoGnembl Ge30MacHOro0 UCIMOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOJOICHUE TIpoliecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuy Ha Cyibdar-
WOH W HaOJIOJICHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YIAOOPEHMI, MOTyUYEHHE,
coOupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3y4YEHUE MozeNnen
KPUCTANTMYECKUX PpeHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOICTBOM MPOTUBOTa3a, MOJy4yeHUe, cCoOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOOHAT H
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTauibl M UX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAIMYECKass  pemérka.  ONEKTPOXUMHUYECKUA  psif
HarnpsbkeHut metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mme
crocoObl ToyyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounsle MeTamibl: noJiokeHue B [lepuoamyeckon cucreMe XUMHUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHUE WX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusd W Kanus. [IpruMeHeHHWe MIENOYHBIX METAJIOB MW UX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonunueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHUs] Kalblus (OKCUJ, TUIPOKCUI, COJH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: TIOJIO)KEeHUE B [lepnoanueckoi cucTeEMEe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOEHHE aToMa, HaxXoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOWMCTBaMH, H3yUYCHUE pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA
KIbIUA W HATpUd C BOJOM (BO3MOXXHO WCIIOJIB30BAHUE BHJICOMATEPUAIIOB),
UCCIIEJJOBAHME CBOWCTB >KECTKOM BOJBI, IPOLIECCA TOPECHUS XKEJe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEaKIUM HAa MOHBI: MAarHUs, KAJIbLHUs, aJIOMHHUS, IMHKA, JKEJe3a
(II) u xene3a (III), meau (II), HabmromeHNE W ONMKMCAHUE TPOILIECCOB OKPAITMBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTepHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA I[IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHelue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKaollel cpeasl (MpeaenbHas AOMyCcTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmst MEXNMpeaMETHBIX CBS3€H NP W3YYCHHH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, IAaPHUKOBBIN
3¢ PeKT, TeXHOJIOT U, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, DJCKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOAHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI M3MEPCHHS, KOCMHUYECKOEC
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, SPKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MOJIE3HBIE MCKOIIAEMBbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B EJIUHCTBE Y4eOHOU U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIIUXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM  TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJIeJWI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBWIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKONM, TBOPYECKOM HW  JIPYyruxX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, TI03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECce ITOM Y4YEOHOU JeATETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKA W COCTABISIONINE
OCHOBY JIJII TIOHUMAHUSI CYINIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHbIMHU TEKCTaMH, CIPaBOYHOU



JIUTEpaTypoil, JOCTYMHBIMU TEXHUYECKHUMHU CpeACTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEAOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH W YPOBHSI OOyYEHHS B
JIATbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HEMPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAy M pe3yyibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHMsI TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodecCHOHANIBHON ESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHMS, TOHUMAHHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MaCHOTO MOBEACHUS IPHU padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3IOPOBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTEeW UX PELICHHs] MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COIIMAJIBHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHUPOBO33pEHHUs OOIICHAYYHBIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOU KapTUHE MHpA, U YHUBEpPCAJIbHbIC yueOHbIC NEeUCTBUS (TTO3HABATEIIbHbBIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue 1eicTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACTSATH UX XapaKTEepHbIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 00BSICHEHHS OTJEIbHBIX (DaKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas ¢opMylna U YypaBHEHHUE
XUMHYECKOW peakiy — MpU peHIeHUH Y4eOHO-IM03HAaBATENbHbBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIISATh OTYET
0 mpojerIaHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHYECKOTO COJAEpKaHUs, CIPABOYHBIE
nocobusi, pecypcbl MHTepHEeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PAa3JIMYHbIE METOJblI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (DOpMyY MpeAcTaBIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce y4yeOHOM W
UCCJIEI0BATENBCKON JIESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPEJITIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEILHOM
NEATEIbHOCTA B YCTHBIX W IHUCBMEHHBIX TEKCTax; JeJilaThb MpPE3eHTalUI0
PE3YJIHTATOB BBIMOJHEHUS XMMUYECKOr0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJeHns, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryisiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIe 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »h(HEeKTUBHBIE CIOCOOBI PEeIICHUs] YIeOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaThb COOTBETCTBUE IOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pE3YJbTATOB MO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHONM o0nactu  «XUMUS», BHUJbBI
NEATeIbHOCTH 10  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHUN: aToOM, MOJEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIlEeCTBa
(MpoLEeHTHAs! KOHLIEHTPALIKs ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMYI
BEIIECTB U YPABHCHUU XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynmna (A-rpynna)» u «modoynast noarpymnmna (b-rpymnma)», Maneie u
OonbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonmdeckas cucrema xumudeckux osiaementoB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsj A1pa, 00IIee YUCIO 3IEKTPOHOB
U pacnpeereHne uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE pPEAKUuu (MO YUCIY M COCTABY YYaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPDHYKO  MacChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSTH OCHOBHBIE OTEpAIMi MBICIUTEIBLHON ACSTENIBHOCTH — aHAIIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCu(UKAIHUIO,
BBISIBIICHUE TMPUYUHHO--CJIEACTBEHHBIX CBSI3€H — ISl M3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleiAoBaTh ~ NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
1abopaTopHBIM 00OpYAOBaHHWEM, a TakKe IIpaBUIaM oOOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHXK U IPyTHUE).

K koHIily 00yudenus B 9 kjiacce npeMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON 3(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEeaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE DPEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METAJTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAs
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSTH 3TH MOHITHUS PU OMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsiJl MOHA MO XMUMHUYECKOU (hopMmyie, xapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
pEeLIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OINMCHIBATh M XapaKTEpU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npejaenax MajlblX MEPUOJ0B U TVIABHBIX MOJCPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCcCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMUE W CrenudUUecKrne XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHsI peaKlIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIuii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHUYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XUMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO H COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEILHON ACSTEIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YECHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaunmeHnoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbI padoThI padoTsI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
XUMHUS — BaykHas
00J1aCTh €CTECTBO3HAHUSA bubmorera [OK
1.1 . 5 2 https://resh.edu.ru/subject/lesson/1521/start/
Y TIPAKTUYECKOU
NeITEIbHOCTH YeJI0OBEKa
bu6moreka [IOK
BellecTA 1 XHMHHECKIE https://resh.edu.ru/subject/lesson/1522/start/
1.2 ca 15 1 https://resh.edu.ru/subject/lesson/1485/start/
KU
peak https://resh.edu.ru/subject/lesson/1486/start/
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Bos Kuciono https://resh.edu.ru/subject/lesson/2447/start/
2.1 I AYX- 5 pOaL. 6 https://resh.edu.ru/subject/lesson/2446/start/
OHSTHE 00 OKCHIAX https://resh.edu.ru/subject/lesson/2445/start/
bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
Bonopoa.llonsitue o -
2.2 8 1 https://resh.edu.ru/subject/lesson/3119/start/
KHCJIOTaX U COJIAX
)3 Bopna. PactBopsl. 5 | | bubnuoreka LIOK https:/m.edsoo.ru/7f41837¢

[TousiTHEe 00 OCHOBAHUIX

https://resh.edu.ru/subject/lesson/2062/start/




OCHOBHBIE KJIACCHI

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2443/start/

2.4 HEOpraHUYeCKUuX 11
p . https://resh.edu.ru/subject/lesson/2055/start/
COCTMHCHUI
Hroro no pazgeny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema

bubmmoreka [{OK
https://resh.edu.ru/subject/lesson/1521/start/

3.1 XUMHUYECKHAX DJIIEMEHTOB 7 https://resh.edu.ru/subject/lesson/2053/start/
. Y. Mennene-eBa. https://resh.edu.ru/subject/lesson/2051/start/
Crtpoenue atoma

bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
X HMITCCKAS. CB3b. https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
OXHCITUTEIIHFHO- ]
3.2 BOCCTAHOBHTCILHLL 8 https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
peakuuu .
https://resh.edu.ru/subject/lesson/3093/start/
Hroro no pazneny 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




9 KUIIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoTsI
Pa3nes 1. BemecTBo U XuMH4ecKne peakuuu
[ToBTOpEeHME U yriuyoneHue bubnuorexa [JOK
1.1 3HaHUM OCHOBHBIX Pa3/IeoOB 5 1 https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
bu6moreka [IOK
https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 https://resh.edu.ru/subject/lesson/2104/start/
' XMMHYECKHUX PEAKIIHN https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2102/start/
bubmoreka [IOK
DIEeKTPOIUTHYECKAS https://m.edsoo.ru/7f41a636
1.3 nuccoranusg. XuMu4ecKue 8 1 1 https://resh.edu.ru/subject/lesson/1518/start/
pe€akiuu B pacTBopax https://resh.edu.ru/subject/lesson/1603/start/
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
bubmuoreka [JOK
OO01as XxapakTepucTuKa
https://m.edsoo.ru/7f41a636
2.1 XUMUYECKUX 31eMeHTOB VIIA- 4 1 )
https://resh.edu.ru/subject/lesson/2075/start/
rpynnsl. ['anorenst
29 OO1as XxapakTepucTuKa 6 bubnuoreka [JOK
' XUMHUYECKUX 3JIEMEHTOB VIA- https://m.edsoo.ru/7f41a636




rpynnsl. Cepa u €€ coeluHeHus

https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/

OOmast xapakTepuCTUKA
XUMHYECKUX DIIEMEHTOB VA-

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2077/start/

2.3 7
rpynmnsl. A30T, pocop u ux https://resh.edu.ru/subject/lesson/2074/start/
COEIMHEHUSI
bubmmoreka [{OK
OO01as XxapakTepucTUKa
UMIECKIX SleMerton TV A https://m.edsoo.ru/7f41a636
2.4 N . 8 https://resh.edu.ru/subject/lesson/2072/start/
IpyIIBL. YTIEpOI M KPDEMHUI U
pyn PO KP https://resh.edu.ru/subject/lesson/2071/start/
UX COEINHEHUSI
Hroro mo pazgeny 25
Pa3zpen 3. Merajiibl 1 UX COeTUHEHUS
bu6moreka [IOK
31 OBLLE CEONCTEL METAILIOR 4 https://m.edsoo.ru/7f41a636
' B https://resh.edu.ru/subject/lesson/1607/start/
bu6mmoreka [JOK
Bask el Ie METALIEL I HX https://m.edsoo.ru/7f41a636
3.2 16 https://resh.edu.ru/subject/lesson/1604/start/
COEIMHEHUSI
8 https://resh.edu.ru/subject/lesson/1604/start/
Hroro no paszneny 20
Pa3nen 4. Xumus 1 oKpyxkawmas cpeaa
4.1 Beniectsa u marepuaisl B )KU3HU 3 bu6mmoreka [JOK




YCJI0BCKa

https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2064/start/

Hroro no pazgeny 3

p 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 8

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne KosmmmuecTBo yacos [ara
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer KoHTpo/bHBI IIpakTHyecku H3Yy4YeHH
o0pa3oBaTe/ibHbIE PecypcChl
n 0 e padoThlI e padoThI A
[Ipenmer xumuu. Posb
XUMUHU B KU3HU | bu6moreka [IOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIlleCTBA
Tlousttie 0 MeTomax 1 bu6moreka [IOK
IIO3HAHUA B XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne
1 «IIpaBuna paboTsI B
a00paTOPUH U MPUEMBI | bubnuoreka [IOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
Yucrele BelecTna u
cmecu. CriocoObl 1 bubmorexa OK
' . https://m.edsoo.ru/ff0d26ca
pa3aeiieHus: cMecein
[IpakTrueckas padora Ne
2 «Pa3nenenne cmecei | bubmuoreka [JOK
(Ha IpUIMEpPE OYUCTKHU https://m.edsoo.ru/ff0d28c8
TTOBApEHHOM COJIN )»
bu6mmoreka [JOK
ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c




XUMHYECKUE DIIEMEHTHIL.

bu6mmoreka [IOK https://m.edsoo.ru/ffO

7 3Haku (CUMBOJIBI) https://resh.edu.ru/subject/lesson/1486/start/
XUMHYECKHUX DJIEMECHTOB d2be8
g [IpocTsie u cnoKHBIE bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE bubnuorexa [JOK
y4eHUE https://m.edsoo.ru/ff0d2d50
3 bubmmoreka [{OK
aKOH IIOCTOSHCTBA
COCTARA BOIICCTE https://m.edsoo.ru/ff0d2eae
B ’ https://resh.edu.ru/subject/lesson/1487/start
10 Xumuaeckas popmysa. /
B
AJICHTHOCTb 4TOMOB https://resh.edu.ru/subject/lesson/1520/start
XUMHYECKNX DJIEMEHTOB
OTHOCHUTEIbHAs aTOMHAs
11 Macca. OTHOCHTEeNbHAS bubmmorexa IOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAsi Macca
MaccoBas noins
12 XUMHUYECKOTO DJIEMEHTA B bubmmotexa LOK
https://m.edsoo.ru/ff0d350c
COEIUHEHNU
bu6mmoreka [JOK
13 KomanuectBo BemecrTna. https://m.edsoo.ru/ff0d5230
Mous. MomnspHast Mmacca https://resh.edu.ru/subject/lesson/2063/start
duznueckue n
bubmuoreka [JOK
14 XUMHWYECKHUE SIBJICHUS.
https://m.edsoo.ru/ff0d37fa
XuUMHU€ecKas peakius
[Ipu3nHaku u ycnoBus
bu6mmoreka [JOK
15 MPOTEKAHUSI XUMUYECKUX

peakuun

https://m.edsoo.ru/ff0d3al6




3aKOoH COXpaHEHHUs MacChl

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d3b88

16 BEIIECTB. XUMUYECKUE https://resh.edu.ru/subject/lesson/1519/start
YpaBHEHHS [
bu6mmoreka [{OK
Brruncnenus
COIUCCTRA. MACCH] https://m.edsoo.ru/ff0d5708
17 ’ https://resh.edu.ru/subject/lesson/2448/start
BEIIIECTBA 10 YPAaBHEHUSIM /
XUMHUUYECKUX PEAKINI
Knaccuduxarms
XUMHUYECKUX PEaKINi
13 (coenmmens bu6moreka [IOK
A ’ https://m.edsoo.ru/ff0d3f34
pasoKeHUs1, 3aMEIIECHNUS,
oOmeHa)
M. B. JlomoHOCOB —
19 YYEHBIN-IHIUKIIOTIETUCT. bubnuoreka [IOK
O06001eHne https://m.edsoo.ru/ff0d40c4
CHUCTEMATHU3AIUA 3HAHUHI
KontponpHas padota Nel
20 o teMe «BemecTBa u bubmmorera [IOK
Hl https://m.edsoo.ru/ff0d4290
XUMHUUYECKUE PEAKIIUN
bubmuoreka [JOK
Bo3nyx — cMmecs ra3os. https://m.edsoo.ru/ff0d448e
71 CocraB Bo3ayxa. https://resh.edu.ru/subject/lesson/2447/start
Kucnopon — snement u /
npocToe BemecTBo. O30H
22 duznyeckue u bu6mmoreka [JOK




XUMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHUCIICHUS, TOPEHUE).
ITousitue 00 okcugax

https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2444/start

[

CrniocoObI mosryyeHus
KUCIIOpOJia B

23 nabopaTopuu u bubmorexa HOK
https://m.edsoo.ru/ff0d497a
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa
TenoBoii a3 ekt
XUMHUYECKOUN PEaKIInu,
TTOHSITHE O
bu6mmoreka [IOK
24 TEPMOXUMUYECKOM
https://m.edsoo.ru/ff0d4790
yYpaBHEHUH, IK30- U
SHIOTEPMHUUYECKUX
peaKkuusx
TorumBo (HedTh, yroas u
)5 MeTaH). 3arpsi3HCHUE bubnuoreka [JOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckas padota Ne
26 3 mo Teme «llonmyuenue u bubnuorexa [IOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
Bomopoa — snemeHT n
27 npSCTIZ)eHBemeCTBo. Bubmrorexa LIOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupose
)3 du3ndecKue u bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d4dd0




Bojopoaa. Ilpumenenue
BOZOPOAA

TlongaTue o xucinorax u

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2

29 https://resh.edu.ru/subject/lesson/2055/start
COJISIX
A
30 Crioco0bI moTy4eHust bubnuorexa [JOK
BOJIOpoJa B tabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne
a1 4 no teme «llonmyyenue u bubnuoreka [JOK
cobupanue BOJ0poa, https://m.edsoo.ru/ff0d442
W3y4YEHUE €ro CBOWCTB)
bu6moreka [IOK
0 Monsipabiii 00bEM Ta30B. https://m.edsoo.ru/ff0d542¢
3akoH ABOraapo https://resh.edu.ru/subject/lesson/2731/start
Brruncienus o0béma,
KOJINYECTBA BEIIECTBA
33 rasa 1o ero U3BeCTHOM bubmmorexa [IOK
Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WIH 00bEMY
Brrunciaenust 00LMOB
ra3oB M0 ypaBHEHUIO
34 €aKIMU Ha OCHOBE bubmorexa [IOK
peartt . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX
OTHOIILIEHUH Ira30B
35 dusnyeckue u bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d587a




BOJEI

CocraB OCHOBaHUH.

bu6mmoreka [{OK
36 | omarue o6 https://m. edsoc])_.lru/fde59e2
WHJIUKATOpax
Bona kak pactBoputens.
Hacebiiennbie u
37 HEHACBIIICHHBIC bubmmoreka [{OK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIIECTBA B
pacTBope
[IpakTnueckas padora Ne
5 1o Teme
«[IpuroroBnenue
33 PACTBOPOB ¢ bu6mmoreka [IOK
. . . https://m.edsoo.ru/ff0d5eba
omnpeneaéHHON MacCOBOM
JI0JIEN PacCTBOPEHHOTO
BCIIICCTBAY
KonTtponsHas padorta Ne2
39 o teme «Kucnopoa. Eubmorexa HOK
https://m.edsoo.ru/ff0d6342
Bopaopon. Bona»
OKXCHuIBI: COCTaB,
40 KJaccudukanus, Eubmorexa HOK
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
A1 XUMHYECKHE CBOHCTBA bubmuoreka [JOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcCHOBaHUSI: COCTaB, bubmuoreka [JOK

KIaccuguKanus,

https://m.edsoo.ru/ff0d67ca




HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/2442/start
/

[Tosnyuenue u

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start

43 XUMHUYECKHE CBOMCTBA /
OCHOBaHUI https://resh.edu.ru/subject/lesson/2684/start
/
KucnoTsr: cocras,
44 Kiaccuukanus bubmorexa HOK
T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
bu6moreka [IOK
[Tonyuenne u https://m.edsoo.ru/ffOdfee2
45 XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/3120/start
KHUCIIOT /[
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
Comu (cpemnue): i
https://resh.edu.ru/subject/lesson/2054/start
46 HOMEHKJIaTypa, CII0COObI /
HOH‘},,quHH’ XHMUFECCIHE https://resh.edu.ru/subject/lesson/2441/start
CBOMCTBaA
[
[IpakTrueckas padora Ne
6. Pemmenune
bu6mmoreka [JOK
47 SKCIIEPUMEHTAIIbHBIX

3aaa4 110 TEMC
«OCHOBHBIC KIIACCHI

https://m.edsoo.ru/00ad9b7c




HEOPraHUYECKUX
COEIUHEHUI

T'eneTnueckas cBsI3b
MEXIY KJIacCaMu

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9a50

48 https://resh.edu.ru/subject/lesson/2440/start
HEOPraHMYeCKUX /
COCTMHEHN N
49 O06o06meHue u bubmmoreka [{OK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ad9cb2
Kontponsnas padora Ne3
50 o Teme "OCHOBHEIE bu6mmoreka [IOK
KJ1acChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHuin"
[TepBbie MOTIBITKH bubnuoreka [IOK
Kiaccudukanuu https://m.edsoo.ru/00ad9ffa
51 XUMHUYECKUX DJICMECHTOB. https://resh.edu.ru/subject/lesson/2053/start
[TonsaTue o rpymmax [
CXOTHBIX DJIEMEHTOB
. bu6mmoreka [JOK
[Tepuonnueckuii 3aKOH U
Tlen o IHaeckas CHeTeMa https://m.edsoo.ru/00ada52c
52 pHOA https://resh.edu.ru/subject/lesson/2053/start
XUMHYECKHUX DJIEMEHTOB /
J. Y. MeHnaeneeBa
53 [lepuosl, rpymisl, bubnuoreka [JOK
IOATPYIIIBI https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
CrpoeHne aToMOB.
https://m.edsoo.ru/00ada342
54 CocraB aTOMHBIX sJ€p.

30TONEI

https://resh.edu.ru/subject/lesson/2051/start
[




CrpoeHue IIEKTPOHHBIX
000JI0YeK aTOMOB

bu6mmoreka [{OK
https://m.edsoo.ru/00ada6bc

55 JJIEMEHTOB https://resh.edu.ru/subject/lesson/2050/start
[Tepuoanueckoit CUCTEMBI [
. Y. MenneneeBa
XapakTepucTuka bubmmoreka [{OK
XHUMHUYECKOTO 3JIEMEHTA https://m.edsoo.ru/00ada824
56 10 €T0 IIOJIOKEHUIO B https://resh.edu.ru/subject/lesson/2049/start
I[leproanyecKoii cucTEME A
. Y. MenneneeBa
3HaueHue
[Tepunoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U bubnuoreka [IOK
npaktuku. . W. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN,
Mearor u rpakIaHuH
3 bu6mmoreka [JOK
JIEKTPOOTPULIATEITBHOCT
58 b ATOMOB XHMIICCKIX https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
3JIEMEHTOB
bubmuoreka [JOK
https://m.edsoo.ru/00adac34
HMounas xumnueckas -
59 https://resh.edu.ru/subject/lesson/2439/start
CBSI3b
[
60 KoBanenTHas nosnsipHas bubnuoreka [IOK
XHUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas bubmuoreka [JOK




HCTIOJIApHAaA XUMHUYCCKasA
CBA3b

https://m.edsoo.ru/00adaab9

https://resh.edu.ru/subject/lesson/2439/start
/

bu6mmoreka [{OK
https://m.edsoo.ru/00adae28

62 CreneHp OKUCIICHUS https://resh.edu.ru/subject/lesson/3121/start
/
bu6mmoreka [IOK
OKHUCIUTEIIBLHO- https://m.edsoo.ru/00adb076
63 BOCCTAaHOBUTEIILHEIE https://resh.edu.ru/subject/lesson/3122/start
peakuu /
bu6moreka [IOK
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start
64 OKHCIIUTENHN U /
BOCCTAHOBHTCIA https://resh.edu.ru/subject/lesson/3093/start
/
Kountponbnas pabora No4
65 1o teme «CTpoeHue bubnuoreka [JOK
aToMa. XuMHu4yecKas https://m.edsoo.ru/00adb486
CBSI3b)»
Pe3epBHbIil ypok.
66 0 60§ eHHeyfI bubmuoreka [JOK
m . https://m.edsoo.ru/00adb33c
cUCTEMAaTHU3aLMs 3SHAaHUH
67 PesepBHBIN ypoK. bubnmoreka [JOK




O06o0011IEHNE U
CUCTEMAaTU3alus 3HAHUN

https://m.edsoo.ru/00ad9cb2

PesepBHBIl ypOK.

bu6mmoreka [{OK

68 OG6o6uienue u 1
. https://m.edsoo.ru/ff0d61c6
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME




9 KUIIACC

KoaudecTBO 4acoB

Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

[Iepnoanueckuil 3aK0H.
[Tepnonnueckas

1 CHUCTEMa XUMUYECKUX 1 bubmorexa HOK

https://m.edsoo.ru/00adb59e

anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB

2 XAMHAYECKAX 1 bubmorexa OK

https://m.edsoo.ru/00adb6b6

3JIEMEHTOB NEPBBIX
TPEX MEPUOJOB
Knaccudukanus n

3 HOMEHKJIaTypa | bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunnr xumnueckoit

4 CBSI3U U THUIIbI | bubnuorexa [JOK
KPUCTAIUINYECKUX https://m.edsoo.ru/00adbac6
pEETOK
KonTtponsHas paborta
Nel o Teme
«IToBTOpEHUE U

5 P 1 1

yriayOiieHrne 3HaHu’
OCHOBHBIX Pa3/IeioB
Kypca 8 Kinacca»




Knaccudukarus
XUMHUUYECKUX PEAKIIUI

bu6mmoreka [{OK
https://m.edsoo.ru/00adbcb0

6 10 Pa3JIMYHbIM https://resh.edu.ru/subject/lesson/2437/start/
MpU3HAKaM
[Tonsatne o ckopoctn
XUMUYECKON PEaKInu. bubnuorexa [JOK
7 Ilonsatue o https://m.edsoo.ru/00adbe9a
TOMOTEHHEIX U https://resh.edu.ru/subject/lesson/2102/start/
TeTEPOreHHBIX
peaKuusx
Ilonsatue o
XUMHYECKOM
paBHOBecHH. DaKTOPHI, bubnuoreka [JOK
2 BJIMSIOLIHAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKiuu u https://resh.edu.ru/subject/lesson/2103/start/
MMOJIOKEHHUE
XHMHYECKOTO
paBHOBECHS
OKHCIUTETBHO- bubmorexa LOK
9 BOCCTAHOBUTENLHLL https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
peakuuu
Teopus
AJIEKTPOJIUTUYUECKON bubmmorexa LOK
10 e — https://m. edsoo.ru/OOadc.d68
https://resh.edu.ru/subject/lesson/1518/start/
CuinbHBIE U ci1a0bie
3IEKTPOJIUTHI
1 Honnble ypaBHEHUS bubnuorexa [IOK

peaxkuun

https://m.edsoo.ru/00add448




https://resh.edu.ru/subject/lesson/1603/start/

XUMHYECKHE CBOUCTBA
KHUCJIOT U OCHOBAaHUU B

bu6mmoreka [{OK
https://m.edsoo.ru/00add5d8

12 CBETE IpeACTABIICHUN
peat . https://resh.edu.ru/subject/lesson/1606/start/
00 AJIEKTPOJIMTHICCKOM
IMCCOLIHAIINHT
XUMHYECKHE CBOUCTBA
COJIEN B CBETE
13 MIPENCTaBIEHUN 00 bubmaorexa [IOK
el 5 https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON
UCCOLINAIINHT
bu6moreka [IOK
14 [Tonsatne o runponuse https://m.edsoo.ru/00add9d4
cojei https://resh.edu.ru/subject/lesson/3123/start/
O6o6wenne 1 bubmoreka [IOK
15 CHCTeMATH3ALIS https://m.edsoo.ru/00addd12
Ny H https://resh.edu.ru/subject/lesson/2101/start/
3HAHUN
[IpakTrueckas padota
16 No 1. «Pemenue bubmuoreka [JOK
JKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3ama9»
KontponbHas padoTa
Ne2 o Teme
17 «DIEKTPOIIUTHYECKAS bubmnorexa [IOK
p https://m.edsoo.ru/00addecO
IUCCOLINAIIHA.

XHUMHYECKHUE pCaKkuuu B




pacTBoOpax»

OOmas
bu6mmoreka [IOK
XapaKTEePUCTHKA
13 - https://m.edsoo.ru/00addfe2
' . https://resh.edu.ru/subject/lesson/2075/start/
XnMHYeCKHe CBOMCTBA
Ha IpuMepe Xjaopa
XJI0pOBOJOPOL.
ConsiHast KUCIIOTA,
19 XUMHYECKHE CBOMCTBA. bubmmnorera [TOK
’ https://m.edsoo.ru/00ade104
MOJIy4YeHHE,
MIPUMEHEHHE
[IpakTnueckas pabora
Ne 2 o Teme
20 «ITonydenne CoOJISTHOM bubmorexa HOK
i . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB
Breraucnenus no
YpaBHEHUSIM
’1 XUMHUYECKUX PEaKIUH, bubnuoreka [JOK
€CJIU OJUH U3 https://m.edsoo.ru/00ade488
pEeareHToB JaH B
n30BITKE
OOmas
2 XapaKTepUCTUKA bubnuoreka [JOK
s51eMeHTOB VIA- https://m.edsoo.ru/00ade64a
TCPYIIBI
AnnoTtponHslie bubnuorexa [IOK
23 MOJU(PHUKAIIUU CEPBI. https://m.edsoo.ru/00ade64a

Haxoxnenue cepsl u e€

https://resh.edu.ru/subject/lesson/2434/start/




COCIMHECHUH B
npupoje. XuMHYECKHE
CBONCTBA CEpBI

CepoBogopon,
CTpoeHue, puzmueckue

bu6mmoreka [{OK

24
U XUMHUYECKUEC https://m.edsoo.ru/00ade802
CBOMCTBA
bubanorexa IIOK
Oxcuppl cepol. CepHas o
KHCHOTa, (H3MICCKHE 1 https://m.edsoo.ru/00adea28
25 ’ . https://resh.edu.ru/subject/lesson/2076/start/
XUMHYECKHE CBOIICTBA, .
https://resh.edu.ru/subject/lesson/2077/start/
MPUMEHEHHE
XUMUYECKUE PEAKIINH,
JIeJKaIue B OCHOBE
MPOMBIIIIEHHOTO
crioco0a MmoTydeHust
26 CEPHON KUCIIOTHI bubmmorexa IOK
p ’ https://m.edsoo.ru/00adec8a
XuMudueckoe
3arpsi3HEHUE
OKpY’Karolen cpeibl
COCJIMHEHUSIMU CEPbI
Brruucnenne maccoBoit
27 IOJIX BBIXOJZA MIPOIYKTA Eubmorexa OK
POy https://m.edsoo.ru/00adec8a
peakiuu
Oo6ras
bubmuoreka [JOK
XapaKTEePUCTHKA
https://m.edsoo.ru/00adeea6
28 3JIEMEHTOB VA-

rpynmsl. A3oT,
pacnpocTpaHeHue B

https://resh.edu.ru/subject/lesson/2077/start/




npupojie, pusnueckue
U XUMHUYCCKHUC
CBOMCTBA

AMMUak, ero
¢busnveckne u

29 XUMHUYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso0.ru/00adf004
MOJTyYCHHUE U
MIPUMEHEHUE
[IpakTnueckas pabora
30 Ne 3 o Teme bubmmoreka [{OK
«ITonyyenne ammuaxa, https://m.edsoo.ru/00adf180
W3y4YEHUE €ro CBOWCTB)
N bubnuorexa [JOK
A3oTHas KuCI0TAa, €8
31 (usaecKue https://m.edsoo.ru/00adf306
. https://resh.edu.ru/subject/lesson/2074/start/
XHMHUYECKHE CBOMCTBA
Hcnonb3zoBanue
HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE
MUHEPaTbHBIX
1 -~ bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
XHUMHYECKOE
3arpsi3HEHUE
OKpYXarollen cpebl
COCIMHCHUSMH a30Ta
docdop. Oxenpg bubnuoreka [IOK
13 ¢dochopa (V) u https://m.edsoo.ru/00adf68a

(docdopHas kucnora,
¢buznyeckue u

https://resh.edu.ru/subject/lesson/2073/start/




XUMHYECKHE CBOICTBA,
MOJTy4eHUE

Hcnonb3zoBanue
(docdaToB B KauecTBe

MHHEPaJIbHBIX
34 S bu6mmoreka [{OK
yAOOp ) https://m.edsoo.ru/00adfc20
3arps3HeHue
MPUPOIHOMN Cpebl
tdhocdaramu
Yraepon,
bu6moreka [IOK
pacnpoCcTpaHeHUE B
35 one, isiaeckie https://m.edsoo.ru/00adfd9c
pu N3UYECKA
PHPOZC, https://resh.edu.ru/subject/lesson/2072/start/
1 XUMHYECKHE
CBOMCTBaA
Okcuppl yriaeponaa, ux
dbuzuveckue u
. bu6moreka [IOK
XUMHUYECKHE CBOMCTBA.
36 5 . . https://m.edsoo.ru/00adfebe
KOJIOTHYECKU
https://resh.edu.ru/subject/lesson/2071/start/
poOJIeMBbl, CB3aHHBIC
C OKCHJOM YyTIJIepoJia
(Iv)
bubmuoreka [JOK
37 YronpHasg Kuciora u eé https://m.edsoo.ru/00ae006¢
COJIN https://resh.edu.ru/subject/lesson/2070/start/
[IpakTuueckas pabora
33 No 4 o Teme bubmuoreka [JOK

"[lonydenne
YTJIEKUCIIOTO Tasa.

https://m.edsoo.ru/00ae027¢e




KauecTtBeHHas peakuus
Ha KapOoHaT-HOH"

[TepBoHayanbHbIE
TTOHATHS 00

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/subject/lesson/1608/start/
https://resh.edu.ru/subject/lesson/2436/start/
https://resh.edu.ru/subject/lesson/2066/start/

39 OpraHUYECKUX ht
BEIIlECTBaX KaK O https://resh.edu.ru/subject/lesson/1609/start/
COEIMHEHMSAX Yriepoia tps://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2435/start/
https://resh.edu.ru/subject/lesson/2064/start/
bu6moreka [IOK
KpeMuuii 1 ero https://m.edsoo.ru/00ae080a
40 https://resh.edu.ru/subject/lesson/2069/start/
COCIMHEHIA https://resh.edu.ru/subject/lesson/2068/start/
[IpakTrueckas padota
No 5. Pemienne
AKCIIEPUMEHTAIBHBIX
bubnuorexa [JOK
41 3a7a4 10 TEME
. https://m.edsoo.ru/00aeQbf2
«Baxueimue
HEMETaJIbl U UX
COCJTUHECHUS»
KonTtponsHas paborta
Ne3 o Teme
42 «Baxneiume bubmorexa HOK

HEMCTAJJIbI U UX
COCAUHCHUA»

https://m.edsoo.ru/00ae0el 8




43

OO0mas
XapaKTepUCTUKA
XUMHAYECKUX
3JIEMEHTOB —
METAaJIOB.
Meramnmyeckas CBI3b
1 MeTaJJImdecKast
KpHCTaJUIMYeCKas
pemérka. Gu3nyeckne
CBOMCTBA METAJJIOB

bu6mmoreka [{OK
https://m.edsoo.ru/00ael03e
https://resh.edu.ru/subject/lesson/1607/start/

44

XuMHYecKHe CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMHUIECKUIN
A HANPSIKEHU
METaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

45

O01mme crroco0nl
MTOJTYyYCHHST METaJIOB.
Cmmasel. Beraucienns
110 YpaBHEHUSIM
XUMHUYECKUX PEAKIUH,
€CJIM OJUH U3
peareHTOB COJICPYKUT
puMecH

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

46

[TonsiTre o Koppo3uu
METaJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

47

Illemo4nbIe METaIBI

bu6mmoreka [JOK
https://m.edsoo.ru/00ael14b2
https://resh.edu.ru/subject/lesson/1602/start/




OKcHbl ¥ THIPOKCHU/IBI

bu6mmoreka [{OK
https://m.edsoo.ru/00ael4b2

48
HATpUs U Kalus https://resh.edu.ru/subject/lesson/1602/start/
bu6mmoreka [IOK
Illenoyno3zeMenbHBIC
49 METAILIEL — KA LU I https://m.edsoo.ru/00ael 5e8
N H https://resh.edu.ru/subject/lesson/3124/start/
Mar"uui
50 Baxueiimme bubmmoreka [{OK
COCIUHCHUS KAJIbIUS https://m.edsoo.ru/00ael 5e8
O0600mIeHne
51 CHCTEMAaTHU3aLUs
3HaHUU
JKEcTKoCTEL BOAEI U
52 CITOCOOBI €& bubmorera [IOK
https://m.edsoo.ru/00ael 886
YCTpaHEHUS
[IpakTuueckas padoTa
Ne 6 mo Teme
53 "YKécTrkocTh BOAKI U bubmnorexa [IOK
. a https://m.edsoo.ru/00aelae8
METOEI €6
ycTpaHeHus"
bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
54 ANrOMUHAT
https://resh.edu.ru/subject/lesson/1604/start/
bu6mmoreka [JOK
AmMboTepHbIe CBOIiCTBA
55 (otep https://m.edsoo.ru/00aelc64

OKCHUIa U TUAPOKCHU A

https://resh.edu.ru/subject/lesson/1604/start/




56

Keiaeso

bu6mmoreka [{OK
https://m.edsoo.ru/00aeld86

https://resh.edu.ru/subject/lesson/1604/start/

57

OKCI/II[BI, THAPOKCHUABI
u conu xenes3a (II) u
xenesa (I11)

bubmmoreka [{OK
https://m.edsoo.ru/00ae35e6

58

O0001eHne u
cCucreMaTrni3almusa
3HAHUI

https://resh.edu.ru/subject/lesson/2067/start/

59

[IpakTnueckas pabora
Ne 7. Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 [0 TEME
«Baxxnenmue MeTaJIbl
M UX COCIUHECHHU

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

60

Brrunciaenus mo
ypaBHEHUSM
XUMUYECKUX PEAKIUH,
€CJIM OJ1H M3
pearcHTOB JIaH B
M30BITKE WIIA COJICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJa
MPOAYKTA pPEaKIHU

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750

61

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HAHUN




62

KontponsHas pabora
Ne4 o Teme
«BaxxkHemme MeTabl
H UX COCIUHCHHU

63

BemectBa u
MaTepHuabl B
MOBCETHEBHOM KNU3HHU
JeloBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

64

XUMUYECKOE
3arpsi3HEHNE
OKpYKarollen cpeibl

bubmmoreka [{OK
https://m.edsoo.ru/00ae4270

65

Ponpe xumuu B perreHnn
JKOJIOTHYECKHUX
npooieM

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHbIi ypok.
O06001menue u
CHCTEMAaTH3allHs
3HAHWHI

bu6moreka [IOK
https://m.edsoo.ru/00ae0dOa

67

Pe3epBHbIit ypok.
O06o06meHNe 1
CHCTEMAaTU3alHs
3HAHUHI

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

68

PesepBHbIit ypok.
O060011IEHNE U
cHUCTeMaTH3aIlns
3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI J151 YYEHUKA
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YPOK XUMHM»

http://him.1september.ru Eaunas xomnekmus LIOP: [IpenmeTHas koekuus « XuMHUs
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE S5KCIEPUMEHTHI:
xuMmus. Komutekuus Poccuiickoro o6meo0pa3oBaTensHOro nopraia
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