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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma Mo XMMUK HA YPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOTpaMMbl  OCHOBHOTO  00mIero oOpa3oBaHus,
npeactaBieHHbix B ®I'OC OO0, a Takxke Ha OcCHOBE enepaabHON
paboueil mporpaMMbl BOCIIUTaHUSL U ¢ YYETOM KOHIICTIIUU MPENOJaBaHUs
yueOHOro mnpeamera «XuMus» B 00pa3oBaTEIbHBIX OpraHU3AIUAX
Poccuiickoit @enepaunm.

[Iporpamma 10 xuMUM JOa€T TPEACTABICHUE O MEJAX, OOIIei
cTpateru  OOYyYEeHHUs, BOCHHUTAHUA H  PA3BUTHS  OOYYaIOIIMXCS
cpeAcTBaMM  y4eOHOro TpeaAMETa, YCTaHABIMBAET  00s3aTEIBHOE
pEeMETHOE COJICp)KaHKMe, TNPEIYyCMaTPUBACT PaCTpelieSICeHUEe €ro I
KJlaccaM M CTPYKTYPHUPOBAHUE IO pa3jieliaM M TeMaM IPOrpaMMbl I10
XUMUH, OTNpeJeNsieT KOJIMUYECTBEHHbIE U KaueCTBECHHBIC XapaKTEPUCTUKHU
COJIEpKaHMsI, PEKOMEHIYEMYIO TIOCJICIOBATEIBHOCTh U3YUCHUSI XUMUU C
y4éTOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHU
y4eOHOro Tmpollecca, BO3PACTHBIX OCOOEHHOCTEW oOydarouuxcs,
oTnpejieNisieT BO3MOXKHOCTH TMpeaMeTa i pealu3aluid TpeOOoBaHUN K
pe3ylbTaTaM OCBOEHMSI OCHOBHOM 00pa3oBaTeNbHOM MporpamMMbl Ha
ypOBHE OCHOBHOTO o00Iero oOpa3oBaHus, a Takke TpeOOBaHUN K
pesynbrataMm OOy4eHHs] XMMHHM Ha YPOBHE IIeJIel M3ydeHHs TMpelMeTa U
OCHOBHBIX BHJIOB Y4EOHO-TTO3HABATEIBHOMN JEATEIHHOCTH 00yYaroerocs
110 OCBOEHUIO YY€OHOTO COJIepKAHUSI.

3HaHWE€  XUMUU  CIYKUT  OCHOBOW 1t (OpPMHUpPOBaHUSA
MUPOBO33PEHUSI O0YUYaIOIIETOCs, €ro MpPEeACTaBICHUI O MaTepHaIbHOM
€ANHCTBE MHpa, BAXHYIO pOJb UrpaloT GOpMHUpPYEMbIE XUMHUEH
MPEACTAaBICHUS O B3aUMOIIPEBPAIICHUSIX JSHEPTUA U OO0 DBOIIOIUH
BEIIECTB B TMPHUPOAE, O TMYyTAX PEIICHUs] TI00aJbHBIX MPOOIEM
YCTOMYMBOTO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, IHEPrETUUYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEH [T CaMOpPa3BUTHUS U
dbopMupoBaHUS KYJIBTYphl JIMYHOCTH, €€ OO0mmed u (PyHKIIMOHATBHON
IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS UM TBOPYECKHUX
crocoOHOCTeM 00y4YaroluXcs, HAaBBIKOB UX CAMOCTOSITEIbHOM Y4eOHOU
NEATeNIbHOCTH, AKCIEPUMEHTANIbHBIX W HCCIEI0BATEILCKUX YMEHUH,



HEOOXOJUMBIX KaK B MOBCEIHEBHOU JKU3HU, TaK U B MPOPECCUOHATHEHON
NeSATEeNbHOCTH;

3HAKOMUT CO CHeNUGUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBacT
OCHOBBI II€JIOCTHOTO B3IUIsiIa HAa €JAUMHCTBO NPHUPOJLI M UeIOBEKa,
SIBJISIETCS. OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOW TPaMOTHOCTH 00YyYarOIINXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOIO  OTHOIICHUS K
€CTEeCTBCHHO--HAYYHBIM 3HAHUSAM, K TMPHUPOJIE, K YEIOBEKY, BHOCUT CBOM
BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHUe 00 yJarOIUXC .

JlaHHble HampaBJeHUs B OOYUYECHHMM XHUMHH OO0ECIeUnBaIOTCS
cenu@ukor cofepxkaHusg Yy4yeOHOTO MpeaMeTa, KOTOPBIA SIBISETCS
neJJarornueck aanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKW XUMHH Ha
OIPEAECIIEHHOM JTalle €€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO o0O0IIero o0pa3oBaHUs
OPUEHTHPOBAH Ha OCBOCHUE OOYYAIOIIMMUCS CUCTEMBbI TIEPBOHAYAIBHBIX
MOHATUN XMMHUHW, OCHOB HEOPTaHUYECKOW XHMHUHU UM HEKOTOPBIX
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

CtpykTypa coiepskaHus MporpaMMbl [0 XUMUU cPOpMUpOBaHA Ha
OCHOBE CHCTEMHOro mnoaxoga Kk €€ wusydenuw. CopepxxaHue
CKJIaJIbIBA€TCSI W3 CHCTEMBbI IMOHATHM O XUMHUYECKOM OJJIEMEHTE U
BEIIECTBE W CHUCTEMbl TOHATHM O XUMHUYecKoll peakiuu. O6e 31u
CUCTEMBI CTPYKTYPHO OPraHM30BAHBI MO MPUHLHIY MOCIEI0BATEIHHOTO
pa3BUTUSA 3HAHWI HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN pa3HOro
YPOBHS:

—  aTOMHO--MOJIEKYJISIPHOTO  Y4Y€HUSI KaK  OCHOBbI  BCETO
€CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOIO
3aKOHA XHUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IPEACTaBICHUN 00 3JIEKTPOIUTUYECKON THUCCOLMALNN BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO
OT OJHOTO YPOBHA K JPYroMy, BBIMONHSAA (GYHKIUU OOBSICHEHUS W
MIPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHUS U MOIYYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHue mporpaMmbl MO XMMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHUS O XMMUUYECKON COCTABIIAIOIIEH HAYYHON KapTUHBI MUpPa B
JIOTHKE €€ CHCTEMHOUW MPUPOJBI, IICHHOCTHOTO OTHOIICHHS K HAYYHOMY
3HAHWIO U METOJaM IMO3HaHUs B Hayke. V3ydeHne XMMHU TMPOUCXOANT C
NpUBJICYCHHEM 3HAHWA W3 paHee H3YYCHHBIX YUYEOHBIX MPEAMETOB:
«Oxpyxatomuii Mup», «buonorus. 57 knacce» u «Pusnka. 7 Kinacey.

[Ipu M3ydyeHnn XUMHUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHAYECKOM HayKW Kak o0JIacTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPaKTUYECKON JEATEIBHOCTH YelIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW  KyJIBTYypbl. 3ajada yd4eOHOrO TpeaMeTa COCTOWT B
(GOpMUPOBAHUU CHCTEMBI XMMHUYECKUX 3HAHMNA — BaXHEUITUX (DaKTOB,
NOHATUH, 3aKOHOB W  TEOPETUYECKUX  MOJIOKEHUH, JIOCTYIHBIX
000011IeHniT  MUPOBO33PEHYECKOT0  XapakTepa, fA3blka HAayKH, B
NpUOOIIEHNH K HAyYHBIM METOJIaM IMO3HAHUS MPHU W3YYCHHH BEIIECTB U
XUMHAYECKUX peakinidi, B (OPMUPOBAHUU U PA3BUTUHU TIO3HABATEIHHBIX
YMEHHH W WX NPUMEHEHWU B Yy4eOHO-TO3HABATENILHOH W Yy4eOHO-
MCCIIEZIOBATEIICKON JISATEIIbHOCTH, OCBOSHUHM TpPaBWJI 0E30MacHOTO
oOpallleHus C BEIIeCTBAMU B IOBCETHEBHOM KU3HU.

[Ipy n3ydyeHUH XMMHUH Ha YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHus
Ba)XKHOE 3HAYECHHE IPUOOPETH TaKUe LEH, KaK:

— (OopMUPOBAaHUE UHTEIIEKTYAJIbHO PAa3BUTON JIMYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY TPUHSATHIO
peleHnid, CrnocoOHOW aaanTHPOBAaThCS K  OBICTPO  MEHSIOITUMCS
YCJIOBHSIM JKU3HU;

— HANpaBJICHHOCTh OOYYECHHS Ha CHCTEMAaTHYECKOe IPHOOIICHHE
Oo0yyaroumMxcs K CaMOCTOSITEJIbHOM MO3HABaTENIbHON JEsITeNbHOCTH,
HayYHBIM METOJ[aM IO3HaHUs, (POPMHUPYIOIMIMM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUH;

— obecrieueHHe YCIOBUH, CIOCOOCTBYIOMIUX MPUOOPETECHUIO
OOy4aloUIMMHCS ONbITa Pa3HOOOPAa3HON JAEATEIbHOCTH, IO3HAHUS W
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX  KOMIIETEHIIHI),
UMEIOIINX  YHUBEpCAaJbHOE 3HAUEHHWE JUIsl  PAa3NUYHBIX  BHUIOB
TeSITeNIbHOCTH;

— (¢dopmupoBanue oOmeH (YHKIIMOHATBHOH W ©CTECTBEHHO-
HAyYHOW T'PaMOTHOCTH, B TOM YHCJIE YMEHHUN OOBSCHATH M OLIEHHWBATH
SBJICHUS] OKPY)KAIOIIETO MHPA, UCIOJb3Ysl 3HAHUS U OIBIT, MOJy4YEeHHBIE



IpU MU3YYECHUU XUMHUH, TPUMEHSITh UX TPU PEIICHUH MpoodsieM B
[IOBCEHEBHOM XU3HU U TPYAOBOU EATEIBHOCTH;

— (opMupoBaHUEe Yy 00yYarOmMXCs TYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHMS  IIEHHOCTH  XUMUYECKUX 3HAHMM i1 BBIPAOOTKHU
AKOJIOTUYECKH 11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYIOBOH
NEATeIbHOCTH B IESIX COXPAHEHUSI CBOETO 3JI0POBBSI U OKpPY’KarOIIeH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHBAIlMM K OOY4YeHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIIMTAaHMI0O  HAa  OCHOBE  YCBOCHHS
00111eueIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
poduIIs U HAMPABIEHHOCTHU JIalIbHEHUIIIET0 00yUYEeHUSI.

OO61iee 4nCiIo YacoB, OTBEAEHHBIX ISl U3YYCHUSI XUMHUHU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacon: B 8 kiracce — 68
yacoB (2 yaca B Hejien0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuu. Ponp XUMHUM B KHU3HM 4YeJioBEKa. XUMHUSA B
cucteMe Hayk. Tema wm BemectBa. DOU3UYECKHE CBOWCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsATHE O MeTomax MO3HAHUS B
xumun. Yucteie BeniectBa u cMecu. CriocoObl pa3aeieHus: CMecei.

ATOMBI W  MOJIEKYJbl. XUMHYECKHE 3JeMEHThl. (CHMBOJIBI
XUMHUYECKHX 3JIeMEHTOB. lIpocThie M ClOXHBIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckas ¢opmysa. BalleHTHOCTP aTOMOB  XMMHUYECKHX
3JIEMEHTOB. 3aKOH TMOCTOSIHCTBAa COCTaBa BemlecTB. OTHOCUTENbHAS
aToMHas Macca. OTHOcUTENIbHAA MOJIEKYJsipHas macca. MaccoBasi 10Jis
XUMHUYECKOTO JIEMEHTA B COCTUHEHHUH.

KonmnuectBo BemecTtBa. Mousib. MossipHas Macca. Bsaummocssizb
KOJIMYECTBA, MACChl U YHUCJIA CTPYKTYPHBIX €IWHMI] BelllecTBA. Pacu€Thl
o GopmysiaM XUMUYECKUX COETMHEHUN.

@u3nuecKkue U XUMUYECKHUE SIBIICHHUS. XUMHUUYECKas peakuus U €€
NPU3HAKU. 3aKOH COXPAaHEHUSI MACChl BEUIECTB. XUMUUECKUE YPABHEHUS.
Knaccudukanus XuMUYecKUX peakiuil (COeIUHEHUs, pa3IoKEeHHUS,
3aMelleHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOH IIOCY/JOW, TMpaBWiIaMud pabOTHl B
naboparopun W npuéMamm  oOpameHuss ¢ J1abopaTOPHBIM
o0opy/I0BaHUEM, U3YYCHHE W ONMHcaHue (U3NIECKUX CBOMCTB 00pasIioB
HEOpPraHMYECKUX BEIECTB, HaOmoneHne pusndeckux (TUIaBIeHHE BOCKA,
TasHWE JIbJla, PACTUpAHUE caxapa B CTYINKE, KUIIEHUE U KOHJICHCAIus
BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHUE MeJla C KUCIOTOW) SIBJICHUHN, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX PEaKIUi (pa3ioKeHHe
caxapa, B3aUMOJECHCTBHE CEPHOM KHUCIOTHI C XJOpHUIOM Oapus,
paznoxenue ruapokcuna menu () mpu HarpeBaHuu, B3anmojneiicTBUE
xene3a ¢ pactBopoMm comm meau (l1), m3ydeHue crmocoOoB paznencHus
CMeceil: ¢ TOMOIIbI0 MarHuta, (QuiIbTpOBaHUE, BbINIAPUBAHUE,
TUCTHILISINSA, XpoMaTorpadusi, IpOBEIEHNE OYNCTKH IMOBAPSHHOUW COJIH,
HaOJIOJICHUE W OMWCaHWe  PE3yJbTaTOB  MPOBEICHUS  OIBITA,



WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJENEH
MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razo. CoctaB Bo3znyxa. Kuciopon — sneMeHT u
nmpocToe BemiecTBo. Haxoxknenue kucioposa B npupoje, Gusndeckue u
XUMu4eckue cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinopona. CrocoObl ToMydeHHs] KuciopoAa B Jaboparopuu U
npomeliuieHHOCTH. KpyroBopotr kucimopoaa B npupoge. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/Ia.

TeroBoit 3(hdekT XUMHUYECKOW peakiuu, TEPMOXUMUUYECKUE
YpaBHEHUSA, D3K30- U JHAOTEPMUUYECKUE peaKkuuu. TOIIMBO: yroib M
MEeTaH. 3arps3HEHUE BO3/yXa, YCUJEHHUE TMapHUKOBOro d(PdekTa,
pa3pylIeHue 030HOBOTO CJIOA.

Bonopona — anemeHT u mpocToe BemecTBo. HaxoxaeHue Bogopoja B
npupoje, GpU3nIecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kucimotel u conu.

MonsipHbiii 00BEM ra3oB. Pacd€Thl M0 XMMHUYECKUM YPaBHECHUSIM.

duznueckue CBOMCTBA BOJbL. Boma kak pactBoputenb. PacTBOpEI.
HacebllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPMMOCThH BEIIECTB B
BoJie. MaccoBasi [10J1s1 BEIIECTBAa B pacTBOpEe. XHMMHYECKHE CBOWCTBA
BoAbl. OcHOBaHud. Poiib pacTBOpPOB B MPHUPOJAE M B >KM3HU UEIIOBEKA.
KpyroBopoT Bojbl B npupojie. 3arpsa3HeHue NpupoHbix Boja. OxpaHa u
OYMCTKA IPUPOJIHBIX BOJI.

Kaccudukanus HEOPTaHUYECKUX COCIMHEHUH. Oxcunpl.
Kiaccudukarnus oxcumoB: coyieoOpasyromue (OCHOBHBIC, KHCIIOTHEIE,
amdorepubie) u  HecosieoOpaszyromue. HomeHkmaTypa  OKCHJIOB.
DU3nYECKUEe U XUMMHUYECKHE CBOMCTBA OKCUIOB. [lonydyeHrne OKCHIOB.

OcHoBaHus. Kiaccudukanus OCHOBAHHM: IEJI0YH u
HepacTBOpUMBbIE OCHOBaHMUA. HoMeHknarypa ocHoBaHui. dusznueckue u
XUMHUYECKHE CBOMCTBA OCHOBAaHUM. [lonydyeHrne OCHOBaHUH.

Kucnorel. Knaccudukamuss xucior. HoMeHkiaTtypa KHCIIOT.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIIOT. P51 aKTHBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyenue Kuciuor.

Conu. Homenkmartypa coneit. @u3ndeckue U XUMUYECKUE CBOMCTBA
conent. [lonydyenue comen.

['eneTnueckass  CBsI3p  MEXJYy  KJIIAaCCaMH  HEOPraHUYECKUX
COEIMHEHU.

Xumuueckuii IKCnepumenm:



KauEeCTBEHHOE OINPENCIICHUE COJEpkKaHUA KHUCIOpoAa B BO3IYyXE,
MOJIy4eHHEe, COOMpPaHKe, paclio3HaBaHUE U U3yYEHHE CBOMCTB KUCIOPOAa,
HaOJIoIcHUE B3aWMOJCHCTBUSL BELIECTB C KHUCIOPOJOM M  YCIIOBHUS
BO3HUKHOBEHHUSI M TpEKpalleHus ropeHus (mokapa), O3HaAKOMJIEHUE C
oOpa3liaMi OKCHJOB M ONHMCAHHE UX CBOMCTB, MOJy4e€HHE, cOOMpaHUeE,
pacrio3HaBaHWE€ M HW3y4Y€HHE  CBOMCTB  Bojopoaa  (ropeHue),
B3auMojielicTBue Bojoponga ¢ okcugom wMenu  (ll)  (Bo3zmokHO
UCIIOJIb30BaHUE BUJEOMaTepUasIoB), HaOJOJeHHEe OO0pas3lOB BEIIECTB
KOJIMYEeCTBOM 1 MOJb, UCCIEI0BaHUE OCOOEHHOCTEH pacTBOPEHUS
BEILECTB C Pa3JMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIECHHE PACTBOPOB C
ONPENEIEHHOW  MAacCOBOM  JIOJIEM  PAacCTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBHE BOJIBI C METAJJIaMU (HATPUEM U KaJblIUEeM) (BO3MOXKHO
UCITOJIb30BAHHE BHJIEOMATEPUAIIOB), UCCIIEJOBAHUE 00pas31oB
HEOPTraHUYECKUX BEIICCTB Pa3TUYHBIX KJIACCOB, HAOJIOICHHE U3MEHCHHUS
OKpacKd WHAUKATOPOB B pPAaCTBOpPax KHUCJIOT U IIEJOYEeH, H3y4YCHUE
B3aumojercTBust okcupa menu (I1) ¢ pactBopoMm cepHOIl KHCHOTHI,
KUCJIOT C  METaUlaMH, pPEakKUud  HEUTpAIM3alUH, IOJyUYCHHUE
HEpPaCTBOPUMBIX OCHOBAHWII, BBITECHEHHWE OJHOTO METala JPYTUM U3
pacTBOpa COJIM, pELIEHHE SKCIIEPUMEHTAIBHBIX 3aJa4 IO TEMeE
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUI».

IMepuonuueckuii 3akoH u Ilepuognueckasi cucrema XuMHUIECKUX
yiemenToB JI. U. MenaeneeBa. Ctpoenne aToMoB. XHMHYECKas
cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUU

[lepBbie MOMBITKA KJIACCH(PUKAIUA XUMUYECKUX DIIEMEHTOB.
[lonsiTHE O  Tpynmax  CXOAHBIX  JJIEMEHTOB  (IIEJIOYHBIE U
IEJI0OYHO3EMENIbHBIE METAJUIbl, TaJOTr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(OTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHUYECKUX
anemenToB Jl. . Menaeneesa. KoporkonepuoiHas v JNIMHHONIEPUOAHAS
dopmbr  Ilepuogmdeckoit cucteMbl XuMU4Yeckux odnemeHtoB JI. .
MenneneeBa. [lepuonsl u rpynmbl. @U3HYECKUH CMBICH IOPSIKOBOIO
HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M30Tomnbl. DIEKTPOHBDI.
CrpoeHue 5JIEKTPOHHBIX O0O0JOYEK aToMOB NEpPBbIX 20 XUMHUUYECKUX
anemeHToB  llepuommueckoir  cucrembr . WM.  Mengeneena.
XapakTepucTUKa XUMHUYECKOrO JJIEMEHTA IO €ro IMOJIOKEHHI B
[Tepuonnueckoii cucreme 1. 1. Menaeneena.



3aKOHOMEPHOCTM M3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METAINIMYECKUX U HEMETAININYECKUX CBOMCTB IO TPyNHIaM U
MIEPUOJIaM.

3nauenue llepumonnueckoro 3axkoHa u Ilepmonnueckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB IS pa3BUTHS Hayku W mnpaktuku. . N
MenpeneeB — y4€HbIN U IPaXKJaHUH.

Xumuueckas cBsizb. KoBaneHTHas (MoJisipHasi U HEMOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb OKHCJICHUS. OKuCIUTENbHO--BOCCTAHOBUTEIIHLHBIE
peakuuu. IIporecchl OKHUCIEHUST M BOCCTaHOBIECHUSA. OKHUCIUTENN U
BOCCTaHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpasloB  BEIIECTB  META/NIOB M HEMETAJLIOB,
B3aMMO/JICMCTBUE THAPOKCHJIA IIMHKA C PAaCTBOpPAMM KHUCIIOT W IIEJIOYEH,
MPOBEJICHUE OMbBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX  peakiuii  (TopeHue, peakiuu  Pa3IoKeHUS,
COCIMHEHHS ).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXnpeaMETHBIX CBSI3€H MPU HW3YUYEHHH XHUMHUU B §
KJIacCe OCYILECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-
-HAy4YHBIX TOHATUH, TaK W TOHSITUH, SBISAIONIUXCS CUCTEMHBIMU IS
OTZIEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO I[UKJIA.

OO01re ecTeCTBEHHO--HAYYHbBIC MMOHSATHSA: HAYYHBIN (haKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHHTE3, KiIaccuPukaius, TMepUOIUIHOCTD,
HAOJIIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEpPEHUE, MO/Eb,
SIBJICHUE.

dusznka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHU/I,
M30TOIbI, PAJANOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUA  3aps,
BEIIIECTBO, Tello, OOBEM, arperaTHoe COCTOSHHWE BEIIeCcTBa, Tras,
(du3nyuecKre BEeIMUMHBI, €IMHUIIBI U3MEPEHUSI, KOCMOC, TUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: dborocunTtes, npixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaTBI, TOPHBIE TTOPO/IHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBO 1 XUMHYECKas peaKkuus

[Tepuonnuecknit 3akoH. Ilepuommnueckass cucremMa XUMHUYECKHX
anemeHToB [[. . MenneneeBa. CtpoeHre aTtoMOB. 3aKOHOMEPHOCTH B



W3MEHEHUN CBOWCTB XMMHUYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
Kanus, KaJbIUMs U HUX COCAUHEHUUW B COOTBETCTBUU C ITOJOKECHUEM
3JIEMEHTOB B lleproanyeckon cucteme U CTPOEHUEM UX aATOMOB.

Ctpoenue  BemiecTBa: BHABl  XMMHUYECKOW  CBSI3U.  THMbI
KPUCTAUIMYECKAX PEMIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHYECKUE CBOMCTBA BELIECTB, OTHOCAILIMXCSA K PA3JIMYHBIM Kiaccam
HEOPraHWYECKUX COCAUHEHUM, TEHETHUYECKAsl CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccuduxaiuys XuMUYeCKUX peakiui Mo pa3iudHbIM MPU3HAKAM
(10 YKCy M COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY
¢ dekTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUECKUX DJIEMEHTOB,
o0 0OpPaTUMOCTH, N0 YYaCTHIO KaTaau3aropa). IK30- U SHJ0TEPMUUYECKUE
peaKuu, TEPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue 0 ckopocT xuUMHUuYeckor peakiuu. I[loHstue 00
o0paTUMBIX W HEOOpPAaTUMBIX XUMHUYECKUX peakuusx. I[loHstue o
TOMOT€HHBIX U I'e€TEpOTreHHbIX peakuusax. [lonatue o xaranuse. llonsarue
0 XUMHMYECKOM paBHOBecHHU. DaKTOpbl, BIMIOIIKE HA CKOPOCTH
XUMHUYECKOU PEAKLINH U MOJ0KEHNE XUMUYECKOI'O PAaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, DJIIEKTPOHHBIN
OaJlaHC  OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHHe
YpaBHEHUU OKHUCJIMTEIBHO--BOCCTAHOBUTEIBHBIX peakumit c

UCITOJIb30BAaHUEM METO/Ia FJIEKTPOHHOTO OajaHca.

Teopusi 2JIEKTPOIUTUUECKOW JAUCCOUMALUU. DJICKTPOIUTHI U
HERJIEKTPOJUTHL. KaTuOoHBI, aHMOHBI. MeXaHU3M AUCCOLMAIIMN BEUIESCTB C
pa3IMYHBIMUA  BUJAMH XUMHUYECKOW CBA3U. CTeneHb JAUCCOIMAIUU.
CunbHBIE U cl1a0ble SJICKTPOJIUTHI.

Peakiiun morHoro ooOMeHa. Y CIIOBHUS MPOTEKAHUS PEaKIIi HOHHOTO
oOMeHa, TOJHBIE H COKpaméHHbIE HWOHHBIC YpaBHEHUS pEaKIUi.
CBoiicTBa KHCJIOT, OCHOBAaHWW M COJICM B CBETE MPEJCTABICHUN 00
BJICKTPOJIUTHYECKON aucconuanui. KadyecTBEeHHbIE pEeaKIUM HAa HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C  MOJECISIMH  KPUCTAJUIMYECKHX  PEIIETOK
HEOPraHUYECKUX BEIIECTB — META/VIOB M HeMeTauioB (rpadurta u
aiaMmasa), CJOXHBIX BEUIECTB (XJopuaa HATpus), HCCIEIOBAHUE
3aBUCHUMOCTA CKOPOCTH XHMHYECKOM peakiuh OT BO3IACUCTBUS



pa3UYHbIX (PAKTOPOB, UCCIEAOBAHUE BJIEKTPOMPOBOJAHOCTH PACTBOPOB
BELIECTB, MPOLECcca AUCCOLUALMU KUCIOT, IIeJ0ouel U cojeil (BO3MOKHO
UCII0JIb30BaHUE BUJIEO  MaTEpHUayioB), IPOBEICHUE OTIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHUS peaKIuii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BBIJICJICHUE Traza, oOpa3oBaHHE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKHUCJIIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peakiuii (ropeHue, peakiuu pasyiokKEeHUs, COSANHEHUs), pacCllO3HABaHUE
HEOPraHUYECKUX BEIECTB C MOMOIILI0 KaUeCTBEHHBIX PEAKIIUi HA UOHBI,
pelieHre SKCIEePUMEHTAbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKUE
CBOMCTBa MPOCTBIX BEIIECTB — TrajJOr¢HOB. XHWMHYECKHE CBONCTBAa Ha
npuMepe xjopa (B3aUMOJEWCTBHME C MeTaylaMH, HEMeTaUlaMH,
miesnioyamu). XiaopoBojopos. CosisiHas KUCIOTa, XUMHUYECKHE CBOWCTBA,
nojiyueHue, npuMeHeHue. JlelicTBue xyopa U XJIOPOBOJOpOJAA Ha
OpraHu3M uejioBeka. BakHelmue Xmopuapl M WX HaXO0XKJICHUE B
IpUpoJIe.

O6mas xapakrepuctuka 3jaeMeHTOB VIA-rpynmel. OcoOeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue Hu
¢usznueckre CBOMCTBA TMPOCTHIX BEHIECTB — KHUCIOpOAa U CEphl.
ANIOTpOITHBIE MOAU(PUKALIUYA KUCIOPOJIa U cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBofOpoM, CTpOeHHUE, (pU3MYecKne M XMMHYECKHE CBOWCTBA.
Oxcunbl cepbl Kak TMPEACTaBUTENM KHUCIOTHBIX OKcuuoB. CepHas
KACIIOTa, (U3MYECKHWe M XHMHYECKHE CBOMCTBa (00mmMe  Kak
NpeICTaBUTENsl Kjlacca KUCIOT U crhenuduyeckue). XUMUYECKUe
peakiuu, JeXallue B OCHOBE IMPOMBIIUICHHOTO CHOC00a MOIYyYCHHUS
cepHoil kucnoTsl. [Ipumenenue cepHoi KUCI0Thl. Cojii CEpHOM KUCIOTHI,
KaueCTBEHHAass peakuus Ha cynbdaT-uoH. Haxoxnenue cepbl u eé
COEIMHEHUN B MPUPOAE. XUMUUYECKOE 3arps3HEHUE OKPYKAIOLIEH CPEbI
COCIMHEHUAMMU Ccepbl (KUCJIOTHBIE MOXKAHW, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mrast xapakrepucTuka syneMeHToB VA-rpynmbel. OcoOeHHOCTH
CTPOCHHMSI  aTOMOB, XapaKTepHbIE€ CTENEHH  OKHUCIEHUS.  A3OT,
pacnpocTpaHeHue B Tpuponae, (Ppu3ndeckue W XUMHUYECKHE CBOMCTBA.
Kpyrosoport a3zota B mpupose. AMMuak, ero (Gu3n4ecKue u XuMHUUIECKUE
CBOMCTBa, MojydeHue u npuMmeHeHue. Coa aMMoHus, X Quznueckue u
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakius Ha HOHBI



aMMOHUS. A30THasi KACIOTa, €€ MOoJlydeHue, (PU3NUECKHEe U XUMUUYECKUE
cBoMcTBa (00IIME KaK MPECTaBUTEIS Kilacca KUCIOT U crienuduieckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B Ka4€CTBE MHHEPAJIbHBIX
ynoopeHuil.  XHMHMYECKOE  3arpsi3HEHHE  OKpYy)Kaloulel  cpelbl
COCIMHEHUSMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/lyXa, MOYBBI
u BomoémoB). Docdop, amnorponHbie wmoaudukanuu docdopa,
busnueckue u xumudeckue coiictea. Oxcun docdopa (V) u pochopnas
KACTIOTa,  (U3NYECKHMEe M  XUMHUYECKHE CBOWCTBa, IMOJyYEHHUE.
Hcnonb3oBanue ¢pocharoB B KauecTBE MUHEPATIbHBIX yI0OPEHUI.

O6mas xapakrepuctuka snemeHToB |VA-rpynnsl. OcobeHHoOCTH
CTpPOEHUSI aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIEHUS. YTIIepoa,
AJUTOTPONHBIE MOAM(PUKALIUU, PACIPOCTPAHEHUE B MPUPOJE, PU3NYECKUe
U XUMHUYECKue cBoiicTBa. Axcop6Oiusi. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepoja, ux Gu3MUecKue U XMMHUYECKUE CBOWCTBA, JNEHCTBUE
Ha JKMBBIE OpPraHW3Mbl, MOJyYEHHE U MPUMEHEHHE. IKOJOTUYECKUE
npo0OsieMbl, cBsi3aHHbIE ¢ okcusioM yriaepoaa (1V), runoresa rioodanbHOrO
NOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3¢ dexT. YronbHas KuciaoTa U e
coliM, UuX (QU3NYECKHe ¢ XHUMHYECKHE CBOWMCTBa, TMOJy4YEeHHUE U
pUMEHEHHE. KauecTBeHnnas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHUYECKHUX BEIECTBAX KaK O
COCIMHEHUAX yriepojga (MeTaH, OTaH, OTWJIECH, AaleTHJICH, 3TaHOJI,
TJIMLEPUH, YKCycHasi Kuciota). [IpupoaHbie MCTOUHUKHU YTIIEBOJAOPOIOB
(yrosp, mpuUpoOAHBIA ra3, HEPTH), MPOAYKTHI UX TepepaboTku (OCH3UH),
UX POJIb B OBITY M POMBIIIIIEHHOCTH. [IoHSITHE 0 OMOIOrHYEeCKH BayKHBIX
BEIIECTBAX: )KMPaX, O€IKax, YIJIEBOJAX — U UX POJIA B KU3HH YEJIOBEKA.
MarepualbHOE ~ €IMHCTBO  OPraHWYECKHMX WU HEOPraHMYECKHUX
COCIMHEHU.

Kpemnunii, ero ¢puznueckne u XUMUYECKUE CBOMCTBA, MOTyUYECHUE U
npuMmenenue. CoeuHeHUs] KpeMHUs B mpupoae. O01mue npeacTaBieHus
00 okcume kpemuus (IV) m kpemHmeBou kuciore. CHIUKATHI, HUX
UCIIOJIb30BaHUE B OBITY, B  IPOMBILUIEHHOCTH.  BaxHeilmune
CTPOUTENIbHBIE ~MaTepHaJIbl: KE€paMUKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobiaeMbl 6€30MacHOro0 MCHOJIb30BAHUSI CTPOUTEIBHBIX
MaTepHaJIoB B TOBCEHEBHON KU3HU.

Xumuueckuit IKcnepumenm:



M3yuyeHHE 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOU
KHCIIOTBI, MPOBEACHUE KAYECTBEHHBIX pPEAKUUNd Ha XJIOPUI-UOHBI U
HaONIOICHUE TPU3HAKOB HX MPOTEKaHUsS, ONbBITHI, OTpaKarollue
¢u3znueckre W XUMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEIUHEHUU
(BO3MOXHO  HMCIOJIb30BAaHME  BHUJIEOMATEpPUAIOB), O3HAKOMJICHHE C
oOpa3naMu XJIOPUAOB (TaJIOT€HUI0B), O3HAKOMJIEHHE C 00pa3LaMu cepbl
u e€ COeAMHEHUSIMHU (BO3MOXHO HCIIOIb30BAaHUE BHUIECOMATEPUATIOB),
HaOJoleHne  mpoliecca  OOyrJiMBaHMs — caxapa IOJA — JEHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3yUYEHHE XMMHYECKUX CBOWCTB
pa30aBIEeHHON CEpHOM KHUCIIOThI, TPOBEJIEHUE KAUeCTBEHHOM peaKIMy Ha
cynb(dar-uoH 1 HaOMIOeHNEe MPU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
(¢u3nuecKUMH CBOMCTBaMU a30Ta, pocdopa U ux coeAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHIEOMATEPHAIOB), 00pa3aMu a30THBIX U POCPOPHBIX
ynoOpeHuid, ToJIydeHHe, COoOMpaHHue, paclo3HaBaHUE U H3yUYCHHE
CBOICTB aMMHaKa, IPOBE/ICHNE KAaUeCTBEHHBIX PEaKIMii HAa NOH aMMOHUS
U ¢ocdaT-uOH U U3YUYCHHE NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON  a30THOW  KHUCIOTHI C  MeIbl0  (BO3MOXKHO
UCITOJIb30BAHHE BUJIEOMAaTEpPUAJIOB), U3y4YEHUe Mozenein
KPUCTAITMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, 03HAKOMICHHE
C TIPOIECCOM aJCOPOIMH PACTBOPEHHBIX BELIECTB AKTHMBUPOBAHHBIM
yraéM M YyCTPOMCTBOM  MpOTHBOrasa, IIOJyueHUEe, coOupaHue,
pacro3HaBaHWE M HM3YYEHUE CBOWCTB YIJEKUCIOrO Ta3a, MPOBEIECHUE
KayeCTBEHHBIX pEaKIMi Ha KapOOHAT M CWJIMKAT-UOHBI M HU3YUYCHHE
IPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C MPOIYKLIHMEN CUIMKATHOU
IPOMBIIIJIEHHOCTH, PEUIEHWE 3KCIEPUMEHTAIbHBIX 33a/Jad MO0 TeMe
«BaxkHenne HeMeTaulbl U UX COCTUHEHHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTHKA XMMHYECKHUX JJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM HX TNoJioxkeHud B llepuonnueckoil cucremMe XUMHUYECKUX
sanemenToB J[. . MengeneeBa u crpoenusi atomMmoB. CTpOECHHE METAILIOB.
Merannuyeckasi CBSI3b UM METAJUIMYECKas KPUCTAJUIMYECcKasl pPemeTKa.
DNEeKTPOXUMUYECKUN pAl  HampsHKEHUd MeTauioB. dusznueckue U
XAMHYECKHE CBOWCTBAa MeTaioB. OOmme cnocoObl  TOTydeHUs
MeTauioB. IIoHsATHE 0 KOPPO3UK METAINIOB, OCHOBHBIE CIIOCOOBI 3aLUThI
ux oT Koppo3uu. CrjaBsl (CTallb, YYT'yH, JIOPATIOMUHUNA, OpOH3a) U HX
MIPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[[lenoynble metauibl: mojoxkeHue B Ilepuoguueckoil cucreme
xumuyeckux syeMeHToB JI. WM. MenaeneeBa, CTpO€HHE HX aTOMOB,



HaxoXJeHue B mpupoje. Duznueckue M XUMUUYECKUE CBOICTBa (Ha
npuMepe Hatpusi U Kaiusi). OKCUIbI U TUAPOKCUJBI HATPUS U Kalus.
[IprmMeHeHne meNoYHbIX METAIUIOB U KX COCAUHEHNM.

[IlenoyHO3eMENBHBIC METAJIbl MAarHUM W KaJbIUM: MOJOXCHHUE B
Ilepuonnueckor cucreme xumuueckux snemeHToB . M. Menneneesa,
CTPOEHHME HX AaTOMOB, HaxOXkAeHUE B mpupone. Dusuueckue u
XMMHUYECKHAE CBOWCTBA MArHWsl W KaiblMA. BakHeWmue COeaUHECHUA
KaJblus (OKCUM, TUAPOKCHUMI, coyir). KECTKOCTh BOJBI U CIOCOOBI €€
YCTpaHEHMUS.

ANOMUHMI: TI0JIO)KeHUE B [lepronuecKkoil CUCTeMe XUMHYECKUX
saneMmeHToB JI. 1. MeHnaeneeBa, CTpo€HHE aTOMa, HAXOKJIEHUE B IPUPOJIE.
dusnueckne W XUMHYECKHE CBOWCTBA altOMHUHHSA. AMQOTEpHBIC
CBOMCTBA OKCH/Ia U TUAPOKCHUIA ATTFOMUHUS.

Kenezo: monoxenue B Ileppoamyeckor CHUCTEME XHUMHUYECKUX
anemenToB JI. 1. MeHnaeneeBa, CTpo€HHE aTOMa, HAXOKJIEHUE B IPUPOJIE.
du3nyYecKue U XMMHUYECKHE CBOMCTBA xkeje3a. OKCUIbl, TUAPOKCUIBI U
cosm xene3a (1) u sxenesza (1), ux cocrtas, cBolicTBa U MOJIy4eHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMHi METAJIOB M CIUIABOB, X (DMU3NUECKUMU
CBOWMCTBaMH, H3Yy4YE€HHE PE3YJIbTAaTOB KOPPO3UU METALIOB (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS
OKCHJIa KaJlbIlUsl W HATpUs C BOJOU (BO3MOXKHO HKCIIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIIEIOBAaHWE CBOMCTB >KECTKOW BOJIBI, IpoIlecca
ropeHuss  ’Kejne3a B KUCJIOpoae  (BO3MOXKHO  HMCHOJIB30BaHUE
BUJICOMATEPHAJIOB), NMPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX peakIuii Ha
MOHBI: MarHus, Kajabl¥s, alloMuHus, 1uHKa, xenesa (1) u xemesa (I11),
menu (I1), HaGnrogeHne U onmucaHUe MPOIECCOB OKPAITUBAHUS TUIAMEHU
WOHAMHU HaTpus, Kalusd U KaIblusid (BO3MOXKHO HCIIOJIL30BaHUE
BUJIEOMATEPUATIOB), HCCIENOBaHUE aM(pOTEPHBIX CBOWCTB THUIPOKCHIA
ATIOMHUHUS Y THUAPOKCUJA IIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a]1a4
1o TeMe « BakHenIme MeTalTbl U UX COCTMHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m wmarepuanibl B TOBCEJHEBHOM JKU3HM 4YEJIOBEKA.
be3omacHoe ncmonb30BaHWE BEMIECTB M XUMHUYECKUX PEAKIHUid B OBITY.
[IepBast momMoIIb TPU XUMHYECKUX 0KOTaX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsA3HEHUE OKpyxkKawmieil cpeabl (mpeaenbHas
nonmycTuMasi KoHueHTparus BemiectB, gainee — IIJIK). Poap xumuu B
PELIEHUU SKOJIOTMYECKUX MPOOIIEM.



Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3uoB MaTepuasoB (CTEKJIO, CIUIaBBl METAJLJIOB,
MOJINMEPHbIE MaTePUAJIbI).

Mescnpeomemmunie ceazu

Peanuzanmst MEXMpeIMETHBIX CBS3€H NMPU U3YYCHHH XUMHUH B 9
KJIACCE OCYIIECTBIIACTCS YEpe3 UCIOIb30BAHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHATHH, SBISIOMUXCS CHUCTEMHBIMHU IS
OTJIEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYIHBIA (PaKT, THIIOTE3a,
3aKOH, TEOpHs, aHalu3, CHUHTE3, KiIaccupukauus, MNEePUOJUYHOCTD,
HAOJIIOIEHHE, HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHUE, MO/IEb,
SIBJICHUC, TAPHUKOBBIN 3P EKT, TEXHOJIOTHS, MaTCPUAITHI.

®dwusnka: MaTepusi, aTOM, 3JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/I,
U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKUH  3apsij,
IPOBOAHUKH, TIOJYIPOBOAHUKH, AUIICKTPUKH, (DOTOIEMEHT, BEIICCTBO,
TeNno, O00BEM, arperaTHoe COCTOSHHME BEIIECTBA, Tra3, pacTBOD,
pPacTBOPUMOCTb, KpUCTA/UNIMYECKasi pEmIETKa, CIUIaBbl, (U3HUECKHE
BEJIMYUHBI, €IMHULIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE3161, CoHIE.

buonorusi:  ¢ortocunres, AbixaHue, Ouocdepa, IKocHUCTEMA,
MUHEpaJIbHbIE  yI0OpeHHs, MUKPO3JIEMEHTHI, MaKpO3JIEMEHTHI,
MUTATENIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOIHI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMOBbI
IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yibTaThl OCBOCHMSI IMPOrPaMMbl  OCHOBHOIO
oO1iero oOpa3zoBaHus JOCTUTAIOTCS B X0Jie OOY4YE€HUS] XUMUU B €JUHCTBE
y4eOHOW U BOCHUTATEIbHOM JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHITBIMU B OOIECTBE MpaBUJIAMH U
HOpMaMHU TIOBEJEHUSI M CHOCOOCTBYIOT TIpolieccaM CaMOITO3HaHMS,
CaMOpPa3BUTHS U COIMATU3AIUN 00YUYaIOIINXCS.

JIMYHOCTHBIC PE3YJAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYaIOUIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX 1IEHHOCTHBIX OPUEHTALIMM U
pacuIMpeHue OnbITa ICSITEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY H HAyYHOMY HACJIeJWI0, TIOHUMAaHHS 3HAaYeHUS
XUMUYECKOW HAyKd B JKM3HU COBPEMEHHOI'0 OOIIEeCTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOM HH(}OpMammel o TepeoBhIX JAOCTIKCHHUSIX U
OTKPBITHSIX MHUPOBOM M OTECYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NpEeACTaBICHUS O  COLMAJBHBIX  HOpPMax M MpaBHIIAX
MEXJIUYHOCTHBIX OTHOIIEHWH B  KOJUIGKTHBE, KOMMYHHKATHUBHOMN
KOMITETCHTHOCTH B 00IIIeCTBEHHO MIOJIC3HOMH,
y4eOHO-HCCIIEI0BATEILCKOM, TBOPUSCKOW M APYTUX BUIAX ACATEILHOCTH,
FOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOW JESITEIBHOCTH IPH
BBITIOJTHEHUH  y4eOHBIX, T[IO3HABATENBHBIX  3a/a4,  BBINOJTHCHHUH
XUMHYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YICOHBIX MMPOEKTOB, CTPEMIICHUS
K B3aMMOINOHMMAHUIO M B3aMMOIIOMOIIM B IIPOIECcCe ATOM ydeOHOM
NEeATEeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHHE W MOCTYIKHU
CBOMX TOBapHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKUE MPEJACTABICHUS O BEIIECTBE U XUMHYECKOUN
peaKiuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIIOIIME OCHOBY JJIi MMOHUMAHMSI CYUIHOCTH HAy4YHOU KapTUHBI



MHpa, TMPEJCTaBICHUSI OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MIPUPO/JIbI, B3AMMOCBA3SX YEJIOBEKa C MPUPOJIHON CPEOid, O POIU XUMUU
B IIO3HAHWU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIpaBJICHHbIC HA TMOJYYCHHE HOBBIX
3HAHUW TI0 XWMHH, HEOOXOIMMBIE [ OOBSICHEHUs] HaOJII0TaeMBbIX
MpOLIECCOB W  SIBJICHUWH, T[O3HABaTEJbHOW, HWH(MOPMALMOHHON W
YUTATEIBLCKOW KYJIBTYpbl, B TOM YHCII€ HABBIKOB CaMOCTOSITEIbHOMN
paboTHI ¢ YyUEOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOH, TOCTYIHBIMU
TEXHUYECKUMU CPEeACTBAMH MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UMHTEpEC K O0YUYEHUIO U TTO3HAHUIO, JIIOO03HATEIbHOCTh, TOTOBHOCTD
U CIOCOOHOCTh K CaMOOOpPa30BaHUIO, MPOSKTHON M HCCIIEIOBATEIbCKOM
NeATeNIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS
0o0y4eHUs B TaJIbHEHUIIIEM;

4) popMHUpoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KMU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE
MOCJICAICTBUH M HEMPUSATHE BPEAHBIX NPHUBBIUCK (ymoTpeOseHus
QJIKOT0JIsSI, HAPKOTUKOB, KYpeHHs), HEOOXOIUMOCTH COOMIOACHUS TIPABUII
0e30macHOCTU MpU OOpalleHUH ¢ XUMHUYECKHUMH BEIIeCTBAMH B OBITY U
pEATBHOU )KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpEeC K TMPAKTHYECKOMY U3y4deHHio mpodeccuit u Tpyna
pPa3sIUYHOTO POJa, YBAKEHHE K TPYAy M pe3ylibTataM TPYJIOBOM
JESITEIBHOCTH, B TOM YKCJIE HA OCHOBE MMPUMEHEHHUS NMPEAMETHBIX 3HAHUN
M0 XWMHH, OCO3HAHHBIM BBHIOOP HMHAMBUAYAJBHOM  TPACKTOPUH
NpOJOJKEHUsT 00pa3oBaHUSA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH,
yCHEmHON MpoheCCUOHATBHON JACITEIBHOCTH W Pa3BUTHS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B IPO(PECCHOHATILHOM Cpeie;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOUIEHHE K TPUPOAE Kak
HMCTOYHUKY XU3HU Ha 3emJle, OCHOBE €€ CYIEeCTBOBaHUS, MOHWMAHUE
IIEHHOCTH 3JI0pOBOTO M Oe3omacHOro oOpasa >KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXUUYECKOMY 37I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIOJIEHUS TTPaBUJI 0€30MMaCHOTO MOBEJACHUS TIPH
paboTe ¢ BellleCTBaMU, a TAKXKE B CUTYallUSIX, YTPOXKAIOIIUX 3OPOBbIO U
JKU3HU JIOJICH;



CIIOCOOHOCTH TPUMEHSITh 3HAHMS, IOJyYaeMmble MPU HU3YYCHUU
XUMUHU, JIJI PEIICHUS 3a7ad, CBA3AHHBIX C OKpYXKAIOIeW MpPUPOTHON
CpEOii, /Jis TIOBBIIICHUS YPOBHS SKOJIOTMYECKON KYJIbTYPhI, OCO3HAHUS
I00aJBbHOTO XapaKTepa AKOJOTHUUECKUX MPOOJIEM U MyTeH UX PEIICHUS
MOCPEACTBOM METOJIOB XHMHUH, JKOJOTHYECKOTO0 MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI WM B I[I03HABaTEJIbHOW, KOMMYHUKATHUBHOW U
COLMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeTtanpeMEeTHBIX PE3yIbTATOB BBIJICSIOT 3HAUUMBIC JJIsI
dbopmMupoBaHus MUPOBO33PEHUS OOIICHAYUYHBIC MTOHATUS (3aKOH, TEOPUSI,
MPUHIUII, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JPYroe.),
KOTOPBIE UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpeaMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ITHX MPEaIMETOB (POpMUPOBATH
peACTaBICHUE O 1IEJIOCTHON HAyYHOW KapTUHE MHPA, U YHUBEPCAIbHBIC
yueOHbIe JeHCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATUBHBIE,
PEryJIsSATUBHBIE), KOTOpPbIE oOecrieunBalOT (GOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  IUIAHUPOBAHUIO M OCYIISCTBICHUIO  Y4eOHOM
JEeSITEIHHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble jornueckue AecTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIpU
OCBOCHUHU 3HAHMI: paCKpbIBATh CMBICI XUMUYECKUX MOHATUN (BBIACIATDH
UX XapaKTepHbIE MPHU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C JIPYTUMHU
MOHSTHSIMHU), HCIONIb30BaTh TMOHATUS JUIsl OOBSCHEHUS OTAEIbHBIX
(GakToB W  SBIEHUN, BHIOMPATb OCHOBAaHUS W KPUTEPUH A
KIacCu(UKAIMM XUMUYECKUX BEIIECTB M XHUMHYECKUX PEaKIHUid,
YCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3H MEXIYy OOBEKTaMH
U3YUYEHHUS, CTPOUTH  JIOTUYECKHE  pacCyXAeHus  (MHAYKTUBHBIE,
NEIyKTUBHBIE, 10 AHAJIOTHH ), IETIaTh BHIBOJIBI U 3aKIIOUYEHNUS;

yMEHUE IPUMEHATH B MPOLECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJAEIH, UCIIOIb3YEMbIE
B XUMHH, TPeoOPa30BBIBATH IUPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHBIE
MPEACTAaBICHUS — XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA), XUMUYECKas
dbopMynna U ypaBHEHHE XMMHYECKOW PEaKIMH — MPU PEIICHUH y4eOHO-
MO3HABATEIBHBIX 33/1a4, C Y4YETOM 3TUX MOJENbHBIX MPEICTaBICHUN
BBISIBIISITh M XapaKTEepU30BaTh CYUIECTBEHHbIE NPU3HAKU H3y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB M XMMHYECKUX PEAKIUU, BBISBIAThH



oOmue  3aKOHOMEPHOCTH,  NPUYMHHO-CJICJACTBEHHbIE  CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCax U SIBICHUSX.

Bba3oBble nccienoBaresibCKue 1eiiCTBUS:

YMEHHE UCIIOJIb30BaTh TIOCTABJICHHBIE BOMPOCHI B KAa4yeCTBE
WHCTPYMEHTA MO3HAHUs, a TAaK)Ke B KaUeCTBE OCHOBBI /11 (hOPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTHU BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHue OmnbiTa MO0 IUJIAHUPOBAHUIO, OpraHu3allud U
POBEJACHUIO YYECHUUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTar,
dbopmynupoBaTh 0000IIEHNS U BBIBOABI MO pe3yJbTaTaM MPOBEIEHHOTO
OTIBbITA, UCCIICIOBAHMSI, COCTABIIATh OTUYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHUE  BbIOMpATh, aHAIMU3UPOBATH U  HHTEPIPETUPOBATH
uH(OpPMAILIMIO PA3IMYHBIX BUIOB M (POPM TpeACTaBICHUS, MOTy4yaeMYyHO
U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUUECKOTO
COJIepKaHMsl, CIIPaBOYHbBIC MOCOOUSs, pecypchl MHTEepHETa), KPUTHUECKH
OIICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHE MPUMEHSTh Pa3InuHble METOJAbl U 3aMpPOChl IPU TOUCKE U
otOope mH(pOpPMAIMM U COOTBETCTBYIOIIHMX JAAHHBIX, HEOOXOAUMBIX MJIs
BBIMIOJTHEHUSI YUY€OHBIX M MO3HABATEIBHBIX 337a4 ONpPENEIEHHOrO THIIA,
NpUOOpETeHHEe OMbiTa B 00JIACTU MCIOJIb30BaHUS HMH(POPMALIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTHHM, OBJAJEHUE KYJIbTYpOil aKTUBHOTO
UCIIOJIb30BAHUS  PA3NMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO
BBLIOMpATh ONTUMAJbHYIO (OpMy TIpeaAcTaBieHUs HWHOOpPMAUM U
WUTIOCTPUPOBATh ~ pelllaeMble  33Ja4d  HECIOXXHBIMU  CXEMaMH,
ayuarpaMmMamMH, IpyruMu ¢popMamMu rpaduKu U UX KOMOUHAIIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B TMpOIECCe y4EOHOU U
UCCJIEIOBATEILCKOW  JCSATENIBHOCTH ~ WHGPOPMAIMIO O  BIHUSHHUH
MIPOMBIIIJIEHHOCTH, CEJIbCKOr0 XO03CTBA M TPAHCIOPTAa HA COCTOSIHUE
OKPY’KAIOWIEH MPUPOTHON CPEIBI.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHMS 3aJ1aBaTh BOMPOCHI (B X0Ji€ Auajora u (Win) JUCKYCCHUU) 1O
CyILlIECTBY 00CyX/1aemMoil Tembl, (OPMYJIHpPOBATh CBOU MPEIJIOKEHHUS
OTHOCUTEIHHO BBITIOIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

YMEHHS TPEJICTABIATh IMOJTYYEHHBIE PE3yJIbTaThl MMO3HABATEIHHON
JESTENHPHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JENaTh MPE3CHTAIUIO
PE3YIAbTATOB BBHIMOJHEHHUS XUMUUYECKOT0 SKCIEPUMEHTA (J1a00paTOPHOIO



ombITa, JTA0OPATOPHON pPabOTHl MO HCCIEIOBAHUIO CBOWMCTB BEIECTB,
y4eOHOr0 IIPOEKTA);

YMEHHS y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABATEILHON M WCCIIENOBATEIbCKON EATEIbHOCTH TPH PEIICHUU
BO3HHUKAIONIMX TMpoOJieM Ha OCHOBE Yyu€ra OOIMMUX HMHTEPECOB W
COTJIACOBaHMS TO3ULIMKN (0OCYXIEeHUSI, OOMEH MHEHHUSIMU, «MO3TOBBIC
MTYPMBD», KOODJAWHAIIMS  COBMECTHBIX  JICHCTBUH,  OMpEICICHHEC
KPUTEPUEB TIO OIICHKE KaueCTBa BHIMTOJIHEHHOW paOOTHI U IpyTHe).

PeryisiTuBHBIE YHHBeEPCAIbHbIE YUeOHbIE IeiicTBUSI:

YMEHHE CaMOCTOSTEIBHO  ONPENeNsITh IENH  JIeITCIbHOCTH,
TUTAHUPOBATh, OCYIICCTBIISATh, KOHTPOJUPOBATh M MPH HEOOXOAUMOCTH
KOPPEKTHPOBAaTh  CBOI  JEATEIBHOCTh,  BBIOMpATh  HamOoJiee
3¢ (PeKTUBHBIC CITIOCOOBI pelIeHUs yYeOHBIX W TO3HABaTEIbHBIX 3aj1ad,
CaMOCTOSITCJIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEIIOKCHHBIH
QITOPUTM JCHCTBUU TIPH BBIMOJHCHUU 3aJaHUN C YYETOM IOTydYCHUS
HOBBIX 3HAaHMH 00 HM3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEaKIUAX,
OIICHMBATh COOTBETCTBHE IOJYYECHHOTO PE3yJIbTaTa 3asBICHHOMN IICIIH,
YMEHHE HCIOIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, IMpEasiaracMble B
YCIIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 0053aTEILHOTO
collepKaHMs, YCTAHOBJIEHHOTO  JaHHOW  denepanbHOil  paboueid
IPOrPaMMOM, BBIACISIOT: OCBOCHHBIE 00yUYalOMIUMUCS Hay4YHbIE 3HAHUA,
YMEHUS M CIIOCOOBI IEUCTBUH, CrielM(pUISCKUE I MPEeIMETHON 00J1acTH
«XuMHS», BUABI JEATEIBHOCTH IO TMOJYYSHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAllMK, MpPeoOpa3oBaHUI0 W TPUMEHEHHI0 B  Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIUsX.

K konmy oOydenus B 8 kJlacce mpeaMETHBIE pe3yJIbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI  OTpakaTb  C(HOPMHPOBAHHOCTH Y
00Oy4Jaromuxcss YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TMOHSITHH: aToM,
MOJIEKYJIa, XUMUYECKAN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OTHOPOJHAS U HEOJHOPOIHAS), BAJICHTHOCTD,
OTHOCUTENbHAS aTOMHAash W MOJEKYJSIpHash Macca, KOJIMYeCTBO
BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OIS XUMUYIECKOTO
JJIEMEHTa B COCAMHEHHUH, MOJISIPHBIM OOBEM, OKCHI, KHUCIIOTA,
OCHOBaHHE, COJTb, AJIEKTPOOTPHUIIATEIIEHOCTD, CTECTICHB
OKHUCJICHHSI, XUMUYECKasi peaKmus, KIacCU(PUKAIMS PEaKIIHii:



peaKkIMu  COCJAMHEHUS, pEakluu  pas3loXKeHUs, peakiuu
3aMelIeHus, peakiuu OOMEeHa, OHK30- U JHJAOTEPMHUUYECKHUE
peakiuu, TeroBoi A3 PeKT peakiuu, siAPO aToMa, SIECKTPOHHBIN
CJIOM aroma, aToMHas OpOUTalb, PAJAUYC aroMa, XUMHUYECKas
CBSI3b, MOJSIpHAS M HEMOJSpHAs KOBAJEHTHAs CBsA3b, HMOHHAs
CBSI3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJs BeIleCTBa
(MpoI1eHTHAs! KOHILIEHTpAIIKs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSTHI
U TPUMEHSTh OTU TOHSTUS TPU ONHCAHUU BEIIECTB M UX
IIPEBPAILICHUN;

UCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JUISS COCTaBJICHUS
dbopmys BEIIECTB U ypaBHEHUN XUMUUECKUX PEAKIIUM;
OTIPENICNIATh BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX
COCIMHEHUAX, CTENEHb OKHCJICHHUS OJJIEMEHTOB B OWHAPHBIX
COCIMHEHUSAX, NPUHAIJICKHOCTh BEIIECTB K OMNpeaeIEHHOMY
KJIacCy COCIMHEHUN 1o (opMysiaMm, BHJ XUMHUYECKOW CBS3H
(KoBaJICHTHAs M HIOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSAX;
packpbiBaTh cMmbIcha [lepuoandeckoro 3akona JI. 1. Menpaeneea:
JEMOHCTPUPOBATh MOHMMAaHUE NEPUOJMYECKON 3aBUCUMOCTH
CBOMCTB XHMMHUYECKHX DJIEMEHTOB OT HX IIOJOKEHUS B
[lepnoanueckoi cucteMe, 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUYEHHsI, 3aKOHA
ABorazpo;

OMHUCBHIBATH M XapaKTepu3oBaTh  TabmuuHyo  dopmy
Ilepuognyeckoil cuUCTEMbl XHUMHYECKHX DSJIEMEHTOB: pa3inyvaTh
MOHATUS «TJaBHas moArpymnmna (A-Tpymma)» ©u - «Io00vHas
noarpynna (b-rpynna)», wmansle u  OoibllIME€ TEPHOJBI,
COOTHOCHTH O0O3HA4YEHUS, KOTOpble WMEITCS B Tabiuie
«lleppogmueckass cucrteMa XxuMH4eckux asiemeHtoB JI. U.
MeHnpneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa, ooiiee
YUCJIO OJJIEKTPOHOB M paClpe/leIeHHe HX IO 3JIEKTPOHHBIM
CJOSIM);

KJIacCU(UIIUPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE
BEIIECTBA, XUMUYECKUE peakuuu (M0 4YUCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEIIIOBOMY D (DEKTy);
XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIAcCOB, TMOATBEpXkAasi  OIMNUCAHHE



NpUMEPaMU  MOJIEKYJISIPHBIX ~ YPaBHEHHH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4E€CTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX
MPEBPAILICHUIN B Pa3JIMUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaCChI
BEIECTB, MACCOBYIO JIOJI0 XUMHUUYECKOTO 3JIEMEHTa Mo (opmyJie
COEJIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOJIUTH
pacué€Thl O YPAaBHEHUIO XUMHYECKOW PEAKIINY;

MPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTEIBHON AESTEIbHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHHE, 000O0IIECHHE, CUCTEMAaTHU3allUIo,
KJIaCCU(PUKAIUIO, BBISIBJICHUE MPUYMHHO--CJICJICTBEHHBIX CBS3EH
— U1 M3YYEHMsS CBOWMCTB BEIIECTB M XUMHYECKHX PpPEaKIui,
€CTEeCTBCHHO-HAyYHbIE METOJbl TO3HAHHWS — HaOIIOJEHHUE,
U3MEPEHUE, MOJCIUPOBAHKUE, DKCIEPUMEHT (pealbHBI W
MBICJICHHBIN);

CIe0BaTh IMpaBujaM IOJB30BAHUS XUMHUYECKOW TMOCYyAOM U
1abopaToOpHBIM 00OPYIOBAaHUEM, a TaKXKe MPaBHIIaM OOpaIleHus
C BEUIECTBAMM B COOTBETCTBUM C HHCTPYKUHUSMH IO
BBIMIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKUX  OIBITOB  TIO
MOJIYYEHHUIO U COOMPAaHUIO Ta3000pa3HbIX BElIeCTB (BOJopoAa U
KHCIIOPOJla), TPHUTOTOBIEHUIO pPACTBOPOB C  OMNPEAETIEHHOU
MAacCCOBOM JI0JIE pPACTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH M
IPOBOJIUTh XHUMHUYECKHE HKCHEPUMEHTHI [0 PACIO3HABAHUIO
pacTBOpPOB MIENOYEN M KHUCIOT C NOMOIIBID HHAUKATOPOB
(;makmyc, dheHondTaaenH, METUIOPAHX U IPYTHE).

K xonmy oOydenus B 9 kJjiacce TpeAMETHBIE pe3yJIbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHPOBAHHOCTH Y
o0Oy4JaromuXxcs YMEHUM:

PacKpbpIBaTb  CMBICI  OCHOBHBIX  XHUMHUYECKHMX  IOHSATHIM:
XUMHUYECKHM BJIEMEHT, aTOM, MOJIEKYyJla, UOH, KaTUOH, AHWOH,
IIPOCTOE  BELIECTBO,  CIIOXKHOE  BEIIECTBO,  BAJEHTHOCT,
3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHCJICHHS, XHMHUYECKas
peaknus, XuMU4YECKast CBsI3b, TEIUIOBOM (M (EKT peakiuu, MoJib,
MOJIIpPHBI  00BEM, pacTBOpP, DIEKTPOJIUTHI, HEIICKTPOIHTHI,
ANEKTPOJIUTHYECKAs JUCCOLMALINS, PEAKIIMd HOHHOIO0 OOMEHa,
KaTaJIu3aToOp, XUMHUYECKOE  paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIe  pEeaklUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHbIC



peaKUHUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAHOBJICHHUE, aJUIOTpONusi, aM(OTEpHOCTh, XHUMHYECKas
CBsI3b (KOBAJICHTHAs, MIOHHAS, METAJUINYECKas ), KpUCTaITNYeCcKast
pelIéTKa, KOppOo3Usi METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUUYECKOU
peakiuu, nOpeAenbHo — jpomyctuMas — KoHueHtpauus — ITIK
BEIIIECTBA;

WUTIOCTPUPOBATHh B3AMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHI
U NOPUMEHSTh 3TU TMOHSITUS TPU ONUCAHUU BEUIECTB MU UX
IIPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [UJI1  COCTaBJICHHS
dbopMys BEIIECTB U ypaBHEHUN XUMUUYECKUX PEAKIIHH;
ONpPEAEsATh BAJECHTHOCTh W CTENEHb OKHUCJICHUS XHUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3IUYHOTO COCTaBa,
NPUHAJICKHOCTh  BEHIECTB K  ONPENEIEHHOMY  Kjaccy
coenquHeHu 1o  (QopMynam, BHA  XUMHYECKOH  CBSI3M
(koBaJIeHTHAs, HWOHHAs, METAJJIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA IO XUMHUYECKOH (opmyse, XapakTep
cpeabl B BOJAHBIX pAacTBOPaX HEOPraHWYECKUX COEAUHEHUM, TUIl
KPUCTAJUTMYECKON PEIIETKY KOHKPETHOT'O BEUIECTBA;

packpeiBaTh cmbica Ilepuonuueckoro 3akona JI. 1. Menneneesa
U JEMOHCTpUpPOBaTH €ro [OHHMMaHWE: ONHUCBhIBATh WU
XapakTepuszoBaTh Tabnuunyto Gopmy [lepuoanyeckoit cuctembl
XUMUYECKUX  JJEMEHTOB: pa3jiMyaTh TMOHSITUS  «TJaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
MaJible U OOJIBIITNE TIEPUObI, COOTHOCUTH 0003HAUYEHHUS, KOTOPHIE
UMEIOTCA B TMEepUOAMYEcCKor  Tabiuile, C  YUCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHMYECKHX 3JIEMEHTOB
(coctaB ® 3apsnm sapa, oOmee YHUCIO JJICKTPOHOB U
pacmupeniefieHue UX IO AJIEKTPOHHBIM CJI0SIM), OOBSICHATH 001IHe
3aKOHOMEPHOCTM B M3MEHCHUM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUN B IIpEeJeIax MajblX MEPUOJOB U IJIaBHBIX MTOATPYIIII
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XWMHUUYECKHE DJIEMEHTBhI, HEOPTaHUYCCKUE
BEIIECTBA, XUMUYECKHE peakuuu (M0 4YUCIy U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETIOBOMY 3 deKTy, 1mo
U3MEHEHUIO CTENEHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONHCHIBaTH) oOO0OHmME U crneruduuecKkue
XUMHYECKHE CBOMCTBA IPOCTBIX M  CIOXKHBIX  BEIIECTB,



IIOATBEPKAAsi OMMCAHUE MPUMEPAMHM MOJIEKYJSPHBIX M MOHHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;
COCTaBJIATH YPABHEHHS  DIIEKTPOJIUTUYECKOW  JTHCCOLMALMHU
KHCJIOT, LIEJIOYEH U COJIEH, IIOJIHBIE U COKPAIEHHBIC YPAaBHEHHUS
peaxkuui HOHHOTI'O oOMeHa, ypaBHEHU peaxkuui,
NOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETHUUECKOU CBSI3H MEKIY
BEILECTBAMU Pa3JIMYHBIX KIACCOB;

pPacKpbIBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TMOCPEICTBOM COCTaBJIEHHUS JJIEKTPOHHOro OanaHca
ITUX PEaKLUN;

IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS, BO3MOKHOCTH MIPOTEKAHUS XUMHUYECKHUX
IpPEBPAIIECHUI B PA3JINYHBIX YCIOBHSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO AJIEMEHTa 1o (GopMyIie
COEIMHEHNSI, MACCOBYIO JIOJIO BEIECTBA B pacTBOPE, POBOJIUTH
Pacy€Thl O YPaBHEHUIO XUMUUYECKON pEeaKLny;

co0nIoaTh NpaBuUja IOJNB30BAHUS XUMHUYECKOH TOCYAO0H H
n1a00paTOpHBIM 00OpPYIOBAaHUEM, a TAK)KE MpaBuiIa oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU 110 BBIIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OINBITOB IO TOIYYEHUID M
COOMpPaHHIO ra3000pa3HbIX BELIECTB (aMMMaKa M YTJIIEKUCIIOTIO
rasa);

IIPOBOJIUTh PEAKIUHU, MOATBEPKIAIOIINE Ka4YEeCTBEHHBIM COCTaB
Pa3JIMYHBIX BEILECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPHUI-,
OpoMua-, moama-, kKapOoHar-, ¢ocdar-, cuIMKaT-, Cyiabdar-,
TUAPOKCUI-UOHBI, KAaTUOHBI AMMOHHUS M MOHBI H3YyYECHHBIX
METaJUIOB, IIPUCYTCTBYIOIIME B BOJAHBIX  pacTBOpax
HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIbHON ACATEIBHOCTH —
aHaJu3 W CHUHTE3, CpaBHEHHE, 00O0OIICHHE, CHUCTEMaTH3aIIHIo,
BBISIBJICHUE ITPUYUHHO-CIIEACTBEHHBIX CBSI3€M — Ui HM3YyYCHMS
CBOMCTB BEIIECTB W XUMHUYECKHX PpEAKLUHUH, €CTECTBEHHO-
Hay4yHblE METOJbl IIO3HAHUA — HAOJIOJEHUE, HW3MEPEHHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEeaJIbHbIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KounyecTBo yacoB
Ne HaunmeHoBaHMe pa3jeioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUSA
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' PAaKTHYECKOM https://m.edsoo.ru/7f41837¢c
JESITeTHHOCTH YeJIOBEKa
BemectBa 1 xuMu4yeckue bu6moreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopon. 6 bubnuoreka [JOK
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [JOK
2.3 5 1 1
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacChI Eufs OK
2.4 HEOPraHUYECKUX 11 1 1 nommnoreka L{

COEIMHEHUN

https://m.edsoo.ru/7f41837c
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Uroro mo pazneny 30

Paznean 3. Ilepuoanueckuii 3akon u llepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /. . MenaeneeBa. Ctpoenue

aToMOB. XNMMHYecKasa CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaknuu

[Iepnoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX AJIEMEHTOB /J[. 7
N. Mennene-eBa. CTpoeHue
aToma

bu6morteka [IOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBA3b.

3. OKuCIUTETHHO- 8 1 bu6moreka [IOK
' BOCCTaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢
peaxIn
bu6moreka [IOK
14 15
TOFO HO paspelty https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 Bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME o8 4



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

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
' XHMHUYECKHX pEaKInit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubamorexa [JOK
' PYHHEL -EP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
bubmuoreka [JOK
2.3 JIEMEHTOB VA-rpyninsl. A30T, 7 1
https://m.edsoo.ru/7f41a636
dbocdop 1 UX coeTUHEHHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 1 9 bubnuorexa [IOK

aneMeHToB [VA-rpynnsl. Yraepoa u

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



https://m.edsoo.ru/7f41a636
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KPEMHUN U UX COCITUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJuIbl M MX COeIUHEHUA
. bubnuorexa [JOK
A1 4
3 Obmue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
3.9 Baxkneiime MeTamibl 1 X 16 bu6moreka [IOK
' COEMHEHUS https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oOKpy:Kamomasi cpeia
41 BeniecTBa u Mmatepuabl B dKU3HU 3 bu6moreka [IOK
' YesloBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTposbubie | IlpakTHueckue
n/n Bceero u3ydeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pose xumun
1 B JKM3HM YeJloBeKa. Tea u 1 bubmorera [JOK
' https://m.edsoo.ru/ff0d210c
BEIICCTBA
5 IlonsaTtue o MeToax MO3HAHUS 1 bu6moreka [IOK
B XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckast padota Ne 1
«IIpaBwmiia paboTHI B
3 1ab0paTOpPUH U MPUEMBI 1 bubmorexa [OK
parTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
4 YucTele BeecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTueckas paborta Ne 2
5 «Paznenenue cmeceit (Ha 1 bubmuoreka [JOK
MPUMEPE OUUCTKHU https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE DIICMEHTHI. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

3Haku (CUMBOJIbI)
XUMUYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoKHBIE bubnuorexa [JOK
BEIIICCTBA https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIISIPHOE bubnuotexa [JOK
y4EeHHUE https://m.edsoo.ru/ff0d2d50
3aK0oH MOCTOSHCTBA COCTaBa
BeIleCcTB. XUMHYeCcKas
10 ¢dopmymna. BaneHTHOCT Bubnmorexa [IOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX
DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
11 Macca. OTHocuTeIbHAs bubmorexa HOK
i https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
12 MaccoBas 10J1s1 XHMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCTUHECHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
dusznueckre U XUMHUYECKUE
14 SIBJICHUSA. XAMHAYECKast bubmmorexa IIOK
' https://m.edsoo.ru/ff0d37fa
peakims
[Ipu3Haku u ycioBus
15 MPOTEKAHUS XUMHUUYECKUX bubmnorexa [IOK
p . https://m.edsoo.ru/ff0d3al6
peaxiuit
16 3aKOH COXpaHEHUsI MacChl bubnunoreka [JOK

BeIIECTB. XHMHUUYECKHE

https://m.edsoo.ru/ff0d3b88
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YPaBHEHUS

Breraucnenns KoJIm4uecTBa,
MAaccChl BEIIIECTBA I10

bu6mmoreka [{OK

17
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus xumMmuueckux
18 peakuuii (CoequHEeHMUs], bubnuoreka [IOK
pa3yoKeHus, 3aMEelICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHIuKIonequcT. O0o0IIeHNe bubmmorexa LOK
’ . https://m.edsoo.ru/ff0d40c4
Y CUCTeMAaTH3aIlHsl 3HAHHUH
KonTtponbnas padota Nel no
20 Teme «BemecTBa u Bubamorexa [JOK
https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKIIII
Bo3gyx — cMech razos.
21 Cocras Bo3ayxa. Kucnopon bubnuorexa [JOK
— BJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
Ou3NYeCKUe U XUMHUYECKHE
CBOMCTBA KUCJIOPOJa
bubnuoreka [{OK
22 (peakuu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06
OKCHIaX
23 CriocoOslI mosryueHust bubnunoreka [JOK

KHCJIOPO/a B 1a00paTopuu 1

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
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MIPOMBIIIJIICHHOCTH.
[IpumeHeHnue kucnopoaa

TennoBoit a3¢dexT
XUMHUYECKOUN PEAKIIUH,

24 MOHATHE O TEPMOXUMHUICCKOM bubamorexa [HOK
p https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30- H
SHIOTEPMHYECKUX PEAKITUIX
Tonnuso (HedTh, Yroab U
o5 MeTaH). 3arpsis3HeHue BO3ayXa, bubnuoreka [JOK
CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTuueckas padbora Ne 3 o
26 teme «Ilonydyenue u bubnuoreka [IOK
coOMpaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTB)
Boaopon — sneMeHT u
27 IIPOCTOE BEILIECTBO Bu6amorexa [IOK
P B ] https://m.edsoo.ru/ff0d4dd0
Haxoxnaenue B mpupoe
OuznyecKue U XUMHUYECKHe
28 CBOICTBa BOJIOpO/Ia Bubamorexa [JOK
AOPORE. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoa
bubmuoreka [JOK
29 I1
OIUITHE O KHEHOTAx 1 CObIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus bubnuoreka [IOK
30
BOJIOPO/ia B J1aOOPAaTOpUH https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas pabora Ne 4 o bubnuoreka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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teMe «llonyduenue u
cobupanue BOJIOpOIa,
HU3yYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

MonsipHblii 00BEM Ta30B.

bu6mmoreka [IOK

32
3axoH ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
33 KOJIMYECTBa BElIeCTBa rasa o bu6morteka [IOK
€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WIN 00BEMY
Borancnenus 006EM0B ra3oB
34 110 YPaBHEHHIO PEAKIIUU Ha bubnuoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIEHHUI ra30B
35 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. IlonsTue bubnuorexa [JOK
00 MHIIMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
Hacelimennsie u
37 HeHaC]:j €HHBIC PACTBOPBI Bubamorexa [JOK
Hl P PEL https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BelIecTBa B
pacTBope
[IpakTuueckas pabora Ne 5 mo
38 teme «lIpurorosienune bubnuoreka [IOK

pacTBOPOB C ONPENEIEHHON
MAacCOBOM J0JIeH

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA»

KonTtposneHast padota Ne2 mo

bu6mmoreka [{OK

39 K .B .
TEME (RHEIOPOAL BOAOPOA https://m.edsoo.ru/ff0d6342
Boma»
OKcHIBL: COCTaB,
40 KJTaCCU(UKAIUS bubmorera [IOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyyenue n xumMmu4eckue

41 CBOMCTBA KUCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcCHOBaHUS: COCTaB,

42 Kiaccuukanuys bubmorera [JOK

H https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tosnydenune n XuMH4YECKHE bubnuoreka [IOK
43 . .
CBOMCTBA OCHOBAHMM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras,
44 Kiaccuukanus bubmorexa [IOK
I https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
[Tosmyuenue u xuMu4ueckue bubnuorexa [IOK

45 .

CBOWCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIATypa, CII0COObI bubnuorexa [IOK
MOJTY4YECHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [IpakTuyeckas padora Ne 6. bubnuoreka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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Pemenne
SKCIIEPUMEHTAJIBHBIX 337124 110
TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX
COCTMHECHUI)

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

I'enetmueckas CBI3b MCKOY

bu6morteka [IOK

48 faccamu Hue OpraHHHecKux https://m.edsoo.ru/00ad9a50
COCTMHEHU M

49 O06o06meHne n bu6moreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no

50 Teme "OCHOBHBIE KJTaCChI bu6moreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie NONBITKH

51 KJ1accu(PUKauu XUMHAYECKUX bubnuoreka [IOK
aneMeHToB. [lonsaTue o https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 [Tepuoanueckas cucrema bubnuoreka [JOK
XUMHYECKUX djeMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menneneesa

53 [lepuonsl, rpynmsl, bubnunoreka [JOK
IO AT PYIIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnunoreka [JOK

ATOMHBIX AJCP. H3oT018I

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [{OK

55
[Tepuoanueckoit cucremsr JI. https://m.edsoo.ru/00ada6bc
H. Menneneepa
XapakTepucTuka
XUMHYECKOI0 3JIEMEHTA I10
bu6morteka [IOK
56 €ro MOJIOXKEHHIO B
. https://m.edsoo.ru/00ada824
[Tepnoanueckoii cucreme /1.
W. MenneneeBa
3nauenue [lepnoamyeckoro
3aKOHAa JIJId Pa3BUTHS HAYKU U
57 MPaKTUKHU Il:[) U. Men, ezzeB brbmorexa [TOK
PAITHI. /. 1. A https://m.edsoo.ru/00ada96e
— y4EHBIN, Me1aror u
rpaKJIaHUH
ONEKTPOOTPHUIIATEIHLHOCTD
58 aTOMOE XI/II\I/I)I/I‘I;ICCKI/IX bubmorexa OK
https://m.edsoo.ru/00adaab8
3JICMEHTOB
bu6mmoreka [IOK
59 14| e
OHHAT XHMITHCCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuoreka [JOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas bu6mmoreka [JOK
XUMHYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETICHD ORHCITCHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETBHO- bu6mmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

BOCCTAHOBUTCJIbHBIC PCAKITNN

https://m.edsoo.ru/00adb076

OKHUCIINTEIN U

bu6mmoreka [{OK

64 BOCCTaHOBHUTEIIN . https://m.edso00.ru/00adb076
55 | rewe cmoummemonn | 1 bubmiotexa LOK

HMICCKas CBA3E https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IEHNE 1 bubnuoreka [IOK

M CHCTEMAaTHu3alus 3HaAHHUI https://m.edsoo.ru/00adb33c
67 PesepBubrit ypok. O600meHNe 1 bu6moreka [IOK

W CUCTEMaTH3alus 3HAaHUU https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eHNE 1 bubnuoreka [JOK

¥ CHCTEeMAaTHu3alus 3HAHHI https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kourpoububie | IIpakTHyeckue op
n/n Bcero u3yueHnusi | odpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHEHUH CBOMCTB 1 bu6moreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
Knaccuduxkanus n
3 HOMEHKIATYDA 1 bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEILEeCTB
Buapl xumuyeckoi CBs3u 1
4 THUITBI KPUCTAUTAYECKUX 1 bubmorexa [IOK
. P https://m.edsoo.ru/00adbac6
peméToK
Kontponsnas pabora Nel mo
Tteme «lloBTOpeHue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/IelioB Kypca 8
KJ1acca»
5 Knaccudukarms 1 bubnuorexa [IOK
XUMHUUYECKUX PEAKIIUH T10 https://m.edso0.ru/00adbcb0



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

PAa3JIMIHBIM IIpHU3HAKAM

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

bu6mmoreka [{OK

! IloHsTHE O TOMOT€HHBIX B https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
IloHsATHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,

8 BJIMSIFOIIIME HA CKOPOCTh bubnuotexa [JOK
XUMUYECKON PEaKny 1 https://m.edsoo.ru/00adc28c
MTOJIOKECHNE XUMHIECKOTO
paBHOBECHs
OKHCIUTEIIHHO-

9 BOCCTAaHOBHTECIIHbHBIC bubmorera [JOK

https://m.edsoo.ru/00adcade
peakiumn
Teopust 37EKTPOTUTUYECKOIN
10 mucconuanmy. CHIIbHBIE U bubmmorexa LOK
https://m.edsoo.ru/00adcd68
ciabble AIIEKTPOTUTHI
11 HoHHbIe ypaBHEHHUSI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAaHHUH B CBETE
12 MpeACTaBICHUI 00 Eubmorexa OK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKOU
JIUCCOINAIIAN
13 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

COJIEHN B CBETE

https://m.edsoo.ru/00add8b2



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

MpeaCTaBICHU 00

BIEKTPOJIUTUYECKON
JTUCCOIMAIINN
. bubnuorexa [JOK
14 Honsite o ruzpostmse coneit https://m.edsoo.ru/00add9d4
15 O06o06menue u bu6morteka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelllere bu6morteka [IOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAJIBHBIX 337129
KonTtponsnas pabora Ne2 no
17 TeMe «INEKTPOJTUTHYECKAS bubnuorexa [JOK
IUccoranusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peaKIu B paCTBOPAX»
OO6mras xapakTepucTuKa
18 ranlj)lreHOBI.) XI/IMqueCKI/Ie bubmorexa [OK
= https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. Consanas
19 KHCIIOTa, XUMAYECKHUE bubnuorexa [JOK
CBOICTBA, MOJTyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTuueckas pabora Ne 2
20 o teme «Ilomyuenue bubnuorexa LIOK
COJISHOM KHUCJIOTBI, U3y4EHUE https://m.edsoo.ru/00ade348
€€ CBOWCTB»
21 Brruncnenus no ypaBHEHUsAM bubnuoreka [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMUYECKUX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB JiaH B
n30BITKE

https://m.edsoo.ru/00ade488

OO01as XxapakTepucTUKa

bu6mmoreka [IOK

22
anemeHTOB VIA-rpyrmimb https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOIU(DHUKAIIUN CEPHI.
23 Haxoi,ueHHe ce IlfI ueé brbmorexa [IOK
. p https://m.edsoo.ru/00ade64a
COCIIMHEHUH B MPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo, CTPOCHHE,
24 (bnla)nqecxprl)e I/I’ XI/Illz/II/IlIeCKI/Ie Bubamorexa [JOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcupsl cepbl. CepHas
o5 KHCJIOTa, GU3UIECKUE U bubnuoreka [IOK
XUMHYECKHE CBOIICTBA, https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH,
JIeXKAIIe B OCHOBE
MIPOMBIIIJICHHOTO Crioco0a
. bubmuoreka [JOK
26 MIOJIy4€HUSI CEPHON KUCIIOTHI.
https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEeHUE
OKpY’KaIoIel Cpe/Ibl
COCTMHCHUSIMU CEPBI
97 Brrancienue MaccoBoit 40Jiu bubmuoreka [JOK

BbIXOa MPOAYKTA pCaKIIUU

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00adec8a
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OOm1ast xapakTepuCTHUKA
3JIEMEHTOB VA-TpyIIIbL.

28 A30T, pacripocTpaHeHue B Bubnrorexa LIOK
» pactpocip https://m.edsoo.ru/00adeea6
npupoje, Guzndeckue u
XUMHUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMUYECKHE CBOMCTBA, Bubamorexa [IOK
’ https://m.edsoo.ru/00adf004
TOJTyYeHUE ¥ TIPUMEHEHHE
[IpakTnueckas padora Ne 3
o teme «Ilomyuenue bubnuoreka [JOK
30
aMMuaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas KuCI0TAa, €&
31 (bM3UYEeCKUEe U XUMHUYECKUE Bubamorexa [JOK
. https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb3oBaHuE HUTPATOB U
coJieli aMMOHUS B Ka4eCcTBe
39 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY’Karollel cpe/ibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun docdopa
33 (V) u pocdopHas kucnora, bubnuoreka [JOK
(hbM3UYECKUEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopenuii. 3arps3HeHne
NPUPOIHOMN Cpeb
dbocharamu

Yraepoa, pacipocTpaHeHHE

bu6mmoreka [{OK

35 oze, (puznueckue
B IpHpoAC, Hil et https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuppl yriaepoja, ux
(bu3HUecCKre U XUMUICCKHE
36 CBOMCTBA. DKOJIOTHYECKUE bubmorera [JOK
i https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIC C
okcusom yriepona (I1V)
bu6moreka [IOK
37 v &
FOJIPHAA KHEIOTA 1 €¢ COH https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4
no teme "llomyuenue
38 JICKUCJIOTO rasa bubmorexa OK
I ) https://m.edsoo.ru/00ae027e
KadectBenHnas peakius Ha
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHUS
39 00 OpraHMYeCKHX BEIIECTBAX bubnuoreka [JOK
KaK O COEIUHEHUIX https://m.edsoo.ru/00ae054e
yriepoja
40 KpemHuwuii u ero coenuHeHUs Eubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
bu6mmoreka [JOK
41 Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

no TeMe «BaxxHelnime
HEMETAJIBI U UX
COEIUHEHUS)

KonTtposnsHast padota Ne3 mo
TeMe «BaxHenme

bu6mmorexa [{OK

42 HEMETaJTbl U UX https://m.edsoo.ru/00ae0el8
COCTMHCHUSDY
OO011as XxapakTepucTUKa
XUMHYECKHX DJIIEMEHTOB —
MeTajiIoB. MeTanndeckast
43 CBSI3b M METaJTHUYSCKas brbmorexa OK
. https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas PEeIIéTKa.
®du3nyYecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA
44 METAILJIOB. bubnuorexa [JOK
DIIEKTPOXUMUYECKUI P https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyICHUS
meTaiioB. CILIaBhL
45 Brrunciienus 1o ypaBHEeHUSIM bubnuorexa LIOK
XUMHUUYECKUX PEaKIUi, eciu https://m.edsoo.ru/00ael1156
OJIMH U3 PEarcHTOB
COJICPXKUT IPUMECH
46 ITonsTHE O KOPpO3UU bubnuoreka [IOK
METAJIJIOB https://m.edsoo.ru/00ael1278
47 [IlenouHbIe METAILITBI bubmuoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ael4b?2

OKCI/II[I)I U TUAPOKCHU/bI

bu6mmoreka [{OK

48
HATpHUS U KaJIUs https://m.edsoo.ru/00ael4b2
Illenoyno3zeMenbHBIC
49 METAJUIBI — KabIUHA U bubnmorexa LOK
. https://m.edsoo.ru/00ael5e8
MarHuiu
50 Baxneiime coeTMHEHUS bu6morteka [IOK
KaJbIus https://m.edsoo.ru/00ae15e8
51 O06o06meHne u
CHCTEMAaTH3alHs 3HAHHUI
52 JKEcTkoCcTh BOABI M CIOCOOBI bu6moreka [IOK
€€ yCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6
53 o teme "JKECTKOCTh BOBI U bubmorexa [OK
. ”H https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bu6mmoreka [IOK
>4 AJOMHHIIH https://m.edsoo.ru/00aelc64
55 AMdoTtepHbIe CBOMCTBA bubnuoreka [JOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 K
e1es0 https://m.edso00.ru/00ae1d86
OKCcHIBI, THAPOKCUIIBI U
57 CoJIH ienesf 1?H) u j(ene:«;a bubmmorexa [JOK
(1) https://m.edso00.ru/00ae35e6
58 O6oO0meHue u

CHCTeMaTHu3alus 3HaHUuH



https://m.edsoo.ru/00ae14b2
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[Ipaktuyeckas padora Ne 7.
Pewrenne

59 JKCIIEPUMEHTAILHBIX 33144 bubmmorexa [TOK
p N https://m.edsoo.ru/00ae3de8
1o teme «BaxHenme
METaJUIbl U UX COCTUHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJINH U3 PEareHTOB JaH B
bu6morteka [IOK
60 M30BITKE W COACPIKUT
https://m.edsoo.ru/00ae1750
npuMecH. Berancnenus
MacCOBOM JJOJIM BBIXOJa
MPOAYKTA PEAKIHHI
61 O60061enue u
cUCcTeEMaTU3aIys 3HaHUuI
KonTtponbras padoTta Ne4 o
62 Teme «BaxkHel1re MeTasibl
U UX COCMHEHUS»
BemectBa 1 Mmarepuaiisl B
63 MTOBCEIHEBHOM JKU3HU bubamorera LOK
A https://m.edsoo.ru/00ae3f50
YeloBeKa
64 XUMHUYECKOE 3arpsi3HEHNUE bubnuoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblIi ypoK. bubnuoreka [IOK

O060011IEHNE U

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alus 3HaAaHUHI

PesepBHBIl ypOK.

67 O6o06mienne u 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb33c
cucreMaTru3anus 3HaHuu
PesepBHBIl ypOK. B OK
68 O06o06mieHne u 1 nosmorexa I
. https://m.edsoo.ru/00ad9ch2
cucreMaTrmui3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTenscTBO «Hpoc:BemeHHe»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

XUMUS 8 KJacc:

KoHnTponbsHbie 1 mpoBepoyHbie paboThl K yueOHuky O.C.
INa6puensna"Xumus 8 kinacc"M. Ipoda2018

- O.C. I'abpuensn ,H.I1. Bockob6oitnukoBa,A.B. Amykosa HactonpHas
KHHTa yauTens. Xumus 8 kinaccMeroaundeckoe nmocooueM; npoda 2011
- O.C. I'abpuensn,A.B. SmykoBa PabGouas TeTpans 8 kmacc M.; [Ipoda
2023

-0.C. T'abpuensan. A.B.fmrykoBa Terpans 1a00paTOpHBIX U
npakTudeckux pabor8 kmacc M.; Ipoda 2023

xuMmus 9 kiacc

KoHnTtponsHbie 1 mpoBepouHbie paboThl K yueonuky O.C.

INa6puensna" Xumus 9 kimacc"M. [Ipoda2018

- O.C. I'abpuensan ,H.I1. Bocko6oitnukoBa,A.B. fmrykosa HactonbHas



KHUTa yuutens. Xumus 9 knaccMeroauyeckoe nocooueM; npoda 2011
- O.C. I'abpuensan,A.B. SmykoBa Pab6ouas Tetpans 9 kiacc M.; ipoda
2023

-0.C. I'abpuensan. A.B.flmykosa Terpanb 1a00paTOpHBIX U

npakTuyeckux pabor9 kinacc M.; poda 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

nsportal.ru






