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HOACHUTEJBHASA 3AIINCKA

[Iporpamma nmo XMMHUM Ha YPOBHE OCHOBHOI'O 0O0IIEero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMbl  OCHOBHOIO  OOmIero oOpa3oBaHUs,
npeacraBieHHblx B PI'OC OO0, a Takxke Ha OCHOBE (eAepalibHON
paboueit mporpaMMbl BOCITUTAHUS U C YYETOM KOHIECIIIIUU MPENogaBaHus
y4eOHOTO TIpeaMeTa «XUMHs» B 00pa30BaTENIbHBIX OpraHU3alUiIX
Poccuiickon @enepanuu.

[IporpaMMa 1o XuMUM [Oa€T TPEACTABICHHE O LENAX, OOIIei
cTparerud  OOy4eHHs, BOCHHTAHMS M  Pa3BUTUS  OOyYaronIuxcs
CpencTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTeIbHOE
IPEIMETHOE COJIEp)KaHue, MPEeAyCMaTpUBAET paclpeAesieHUe €ro I
KJlaccaM M CTPYKTypHUPOBAaHHME MO pas3feliaM M TeMaM MpOTpaMMBbI IO
XUMUH, OTIPEIEIACT KOINISCTBCHHBIC M KaYE€CTBCHHBIE XapaKTEPUCTHKU
coJiepKaHus, PEKOMEHIYEMYIO TOCIEOBATEIIbHOCTh U3YUCHUSI XUMHH C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKHU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEW  O0O0ydaromuxcs,
OTIpe/IeNIICT BO3MOXKHOCTH TIpeaMeTa Ui pealu3alud TpeOOBaHHWM K
pe3yibTaTaM OCBOCHHMS OCHOBHOM OOpa3oBaTEIbHOM MpPOrpaMMbl Ha
YpOBHE OCHOBHOIO 001Iero oOpa3oBaHHs, a Takxke TpeOoBaHUN K
pe3ynbTaTamM 0Oy4YeHHUS XMMUU Ha YPOBHE IeJIeH M3Y4YeHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATECIILHON JAEATEIHFHOCTH 00YUYaIOMIErOCs
10 OCBOCHHIO YIEOHOTO COACPKAHMSL.

3HaHWME  XMMHUHM  CIY>KUT  OCHOBOM 1t (OpPMHUPOBAHUS
MHPOBO33pEHHUs 00yYarolerocs, €ro MpeacTaBIeHU O MaTepUalIbHOM
CAVMHCTBE MHpPA, BAXHYI pPOJb UrPalOT (OPMHUPYEMBIE XHMHEH
MPEJICTaBICHUSI O B3aMMOIIPEBPAIICHUSX HHEPrUM U 00 DSBOJIIOIUHU
BEIIECTB B TMPHUPOJE, O TMyTSIX PpeEHieHus Triao0adbHbIX Mpo0IemM
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOH,
MUIIEBON U 3KOJOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3/IpaBOOXPAaHEHUS.

N3yueHnne xumunu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEW JUIsI CaMOpPa3BUTHS H
dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ oOmed u (GyHKIMOHATIHHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX
CIIOCOOHOCTEH 00Yy4aronnxcs, HABBIKOB UX CAMOCTOATEIbHOW y4eOHOM
JEATENHHOCTH, DKCIICPUMCHTAIBHBIX W HCCIICNOBATCILCKUX YMEHUH,



HEO0OXOJMMBIX KaK B MOBCEIHEBHOW U3HH, TaK U B MPOPECCUOHAIBHON
NEeSATENbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAayuyHOTO MBIIUICHUS, 3aKJIa/JbIBAeT
OCHOBBI IIEJIOCTHOTO B3IVIsia Ha EAUHCTBO IIPUPOJBI MU YEJIOBEKa,
SBIISIETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUHM ECTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yYaIOITNXCS;

CIOCOOCTBYET  (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOMU
BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHUE 00yJarOIUXCsl.

JlanHple HampaBlieHHWsT B OOyYEHHHM XUMHH 00eCreYnBarOTCs
cnenupuKo coaepxkaHusi y4eOHOTO TIpeaMeTa, KOTOPBIM SIBISETCA
NeAarornyecky aJlaTHPOBAHHBIM OTPaKeHHUEM 0a30BOM HAYKH XMMUU Ha
ONpeaeIEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
OpUEHTHUPOBAH Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX
MOHATUM XUMHH, OCHOB HEOPraHMYECKOM XHMHM U HEKOTOPBIX
OTJEIBHBIX 3HAYNMBIX IIOHATHH OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHusi IporpaMMbl 10 XUMHUU c(hopMHpoBaHa Ha
OCHOBE CHCTEMHOro moaxoxa K e€ wm3yueHuro. CoaepxaHue
CKJIQJbIBAETCSI W3 CHUCTEMBbl TMOHATHM O XHMHYECKOM DJIEMEHTE H
BEIIECTBE M CHUCTEMBI MOHATHA O XuMU4Yeckor peakuuu. OOe 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110 MPUHLMITY ITOCIIEI0BATEIBHOIO
pa3BUTHUS 3HAHMI HA OCHOBE TEOPETHMYECKUX IPEICTABICHUN Pa3HOTO
YPOBHSI:

—  aTOMHO-MOJIEKYJSIDHOTO  Y4Y€HMSI KaK  OCHOBbI  BCErO
€CTECTBO3HAHMSI,

— Ilepuogmueckoro 3akonHa J[. M. MenneneeBa Kak OCHOBHOTO
3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— MPEACTaBIECHUN 00 3MEKTPOIUTUYECKON JUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckre 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPHUUYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEI0BATEIBHO
OT OJHOTO YpPOBHA K JAPYyroMmy, BBITIONHSSA (DYHKIMH OOBSACHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIyYEHUS N3y4aeMbIX BEIIECTB.



OcBoeHME MPOrpaMMBI MO XMMHH CIOCOOCTBYET (hOPMHUPOBAHUIO
IIPEACTABIICHHUS O XUMUYECKOW COCTABIISIIONIEH HAYYHOU KapTUHBI MUpPa B
JIOTHKE €€ CHCTEMHOM MPUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY
3HAHUIO M METOJaM ITO3HAaHHs B Hayke. V3yueHne XMMUU HNPOUCXOIUT C
MPUBJICYCHUEM 3HAHUW M3 paHEe HM3YYCHHBIX Y4YE€OHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 kmacce» U «Pusnka. 7 Kinace.

[Tpn m3ydeHnn XMMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHUIA OCHOB
XUMHUYECKOM HAyKM Kak oO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS,
IIPAKTUYECKON JESITEIBHOCTU YEJIOBEKA U KAK OJTHOTO M3 KOMIIOHEHTOB
MUpPOBOM  KYyJbTYyphl. 3ajgaya y4dyeOHOro TMpeaMeTra COCTOMT B
(GbOpMUPOBAHUN CHUCTEMBI XUMUYECKHX 3HAHUN — BaXHEHIINX (PAKTOB,
IIOHATUM, 3aKOHOB W TEOPETHYECKUX  IIOJIOKEHUM, JIOCTYIHBIX
0000IIEHNIT  MUPOBO33PEHUYECKOT0  XapakTepa, s3blka HayKd, B
IpUOOILEHNN K Hay4YHbIM METOJaM MO3HAHUS MPU U3yUYEHUU BEUIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU M PA3BUTHUU IMO3HABATEIBHBIX
YMEHHH W HUX MNPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW M Y4eOHO-
UCCIIEIOBATENIbCKOM  JI€ATEIbHOCTH, OCBOCHMM NIpaBHJ O€3011acHOrO
oOpallleHus C BEIIeCTBaAMHU B IIOBCEIHEBHOM KU3HU.

[Ipu M3ydeHHH XMMHUHM HAa YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHUs
BA)KHOE 3HAYEHUE NIPUOOPENIH TaKHe LU, KaK:

— ¢hopMHUPOBaHNE WHTEIUIEKTYaIbHO Pa3BUTON JTUIHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO
peleHui, CHoCOOHOM ananTUpOBaThCA K OBICTPO  MEHSIOUIUMCS
YCIJIOBHSIM JKHU3HU;

— HaNpaBJIEHHOCTh OOYYEHHUs Ha CHUCTEMAaTHMYECKOE MpPHOOILEHUE
oOyyaromuxcsi K CaMOCTOSATEIbHON IO3HABATEIbHOM JESTEIBbHOCTH,
Hay4YyHbIM METOJaM IO3HaHUs, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHH;

— o0ecreyeHne YCIOBUH, CIOCOOCTBYIOIIUX —MPUOOPETECHHUIO
OOy4arolMMUCST ONbITa Pa3HOOOPA3HOW MEATEIbHOCTH, IO3HAHUS U
CaMOMNO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUN),
MMEIOIIMX  YHUBEpPCAJbHOE 3HAYEHHWE JUIA  PA3JM4YHbIX  BUJOB
NEATENbHOCTH;

— (opmupoBanue o0meNd (QYHKIMOHAIBHOW M €CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH, B TOM YHUCJIE€ YMEHHU OOBSCHATH M OLICHUBATh
ABJICHHSI OKPYXAIOIIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIbIT, NOJIyYCHHbIE



OpU U3YYCHWU XHUMUHU, TPUMEHATh WX MPH pPEIIeHUH TMpodieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM AECATEIBHOCTH;

— (opMupoBaHHE Yy O0y4arOUIMXCSd TYMaHUCTHYECKUX OTHOIICHUH,
MOHMUMAHUS  I[ICHHOCTH  XHUMHYECKUX 3HAHMM 17  BBIPaOOTKH
HKOJIOTMYECKH II€JIeCOO0pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM
JEATENBHOCTH B LEJSIX COXPAHEHUS CBOETO 3J0POBbS U OKpYKaroLeh
IIPUPOTHOU CPEJIBI;

— pa3BUTME MOTHBalUMU K OOY4YEHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIK) M  CaMOBOCIIMTaHUIO Ha  OCHOBE  YCBOCHHI
OOII1eueI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo(dus ¥ HAIIPaBICHHOCTH JTabHEHUIIIEro 00ydeHusl.

OO11ee ynCIIo YacoB, OTBEAEHHBIX IS U3YUYCHUS XUMUU HA YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 4aca B HeJleno), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posb XvMuUM B KH3HHM YEJIOBEKa. XHUMHUA B
cucreMe Hayk. Tema u BemectBa. (PU3WYECKHE CBOWCTBA BELIECTB.
ArperaTHoe cocTosiHUE BellecTB. [IoHsATHE 0 METOJaX TO3HAHUS B XUMHUH.
UYucTtele BemiecTBa 1 cMecu. CiocoObl pa3ieieHus cMecei.

ATOMBI M  MOJEKYJIbl. XHMHYECKHE dSJIEeMEHTbl. (CUMBOJIBI
XUMUYECKUX dJIeMeHTOB. IIpocThie W ClOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas  Qopmyna. BaleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOcHUTeNIbHAsE MOJIEKYJIsipHas Macca. MaccoBasi 1075
XUMUUYECKOTO AJIEMEHTA B COCIUHCHUHU.

KomnuectBo BemectBa. Monb. MoisipHass macca. B3auMocBs3b
KOJINYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €QUHUII BellecTBa. Pacyérsl
o popMyTaM XUMHYECKUX COCTUHCHUI.

du3nvecKkue U XUMMUYECKUE SIBJICHUS. XUMUYECKas peakius u e
MPU3HAKHU. 3aKOH COXPAHEHHUSI MaCcChl BEMIECTB. XUMUYECKUE YPABHEHUS.
Knaccudukanus XuMHUECKMX peakiuil (COCIUHEHMs], Pa3JIOKEHUS,
3aMelIeHns, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYynOH, MpaBwiamMu pabOTHl B
nabopaTopuu U puéMamMu o0paleHus ¢ 1abopaToOpHbIM 000pYJOBaHUEM,
U3y4YEHUE U ONUCaHUE (PU3HUECKUX CBOMCTB 0OpPa3IOB HEOPTraHUYECKHUX
BEIECTB, HaOmoMeHne (u3ndecknx (IUIaBIEHWE BOCKA, TasHUEC JIbJA,
pacThpaHue caxapa B CTYNKe, KHUINEHUE W KOHACHCALUs BOJBI) H
XUMUYECKUX (FOpPEHHE CBEYH, NPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICUCTBUE MeJia C KUCJIOTOM) SBJIICHUM, HAOMIOIEHUE U ONUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3jioxeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJOPHIOM Oapus, pa3ioXeHUE
ruapokcuga Menu (II) nmpu HarpeBaHuwM, B3aMMOJEHCTBUE JKeje3a C
pactBopoM cosiu Meau (II), u3yuenue crocoOoOB pasjenieHus cMecei: ¢
MOMOIIIbI0 MarHuTa, (QUIbTpOBAaHWE, BBINAPUBAHUE, JIUCTHIUISAIUA,
xpomartorpadus, NpoBeJCHUE OUUCTKHU MTOBAPEHHON COJIM, HAOIIOJICHUE U
OTNMCAHUE PE3YIbTATOB MPOBEJCHUS OMNbITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHUE MOJENIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).



Ba:xHeiimue npeacTaBuTe/ I HEOPTAHNYECKUX BellECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — sneMeHT u
npoctoe BemecTBo. Haxoxenue Kucinoposia B mpupoje, pusnueckue u
XuMu4eckue cBoiictBa (peakiuu ropenus). Oxcunpl. [IpumeHeHue
kucnopona. CrocoObl TOMydYeHHUs KUCIOpoJa B JIaboOpaTOpuu H
nmpomeIluIeHHOCTH.  Kpyrosopor kucnopoga B npupoxe. O30H —
AJUTOTpOITHAsA MOAU(PUKALINSA KACIOPOAA.

TeroBoit 3ddexT XUMUYECKON peakluud, TEePMOXUMUUYECKHE
YpaBHEHHUSI, DK30- M HSHIAOTEPMHUYECKHE peakuuu. TOIuIHMBO: yroib H
MeTaH. 3arpsi3HEHHE BO3/yXa, YCHWICHHE MMapHUKOBOro »ddekra,
pa3pyLIEHHE 030HOBOTO CJIOA.

Bonopon — anemeHT u npocroe Beuectso. Haxoxaenue Bogopoaa B
npupoje, GU3nYecKkue U XUMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI
noxyuyenus. Kucimotsl u comnu.

Monsipabiil 00bEM ra3oB. PacyéTsl M0 XUMUYECKUM YPaBHEHUSIM.

du3nyueckne CBOMCTBA BOIbl. Boma kak pactBoputenb. PacTBOpEL.
HaceplllleHHbIE ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B
BoJile. MaccoBas 1oyisl BEIIECTBa B pPacTBOpE. XHMMHUYECKHE CBOMICTBA
BoJbl. OcHOBaHuA. Poib pacTBOpOB B MPUPOJIE U B JKU3HU YEJIOBEKA.
Kpyrosopot Boasl B ipupojie. 3arpsi3HeHUE MPUPOAHBIX BoJA. OXpaHa u
OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus  Heopranmdeckux  coeauHeHuil.  OKCHBL
Knaccudukanus okcuaoB: coiieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE,
ampoTepHpie) W  HecojeoOpasyromue. HomeHkmaTypa  OKCHIIOB.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loslyueHne okcuaos.

OcHoBaHusl. Knaccuduxanus OCHOBAHHIA: mEnoun u
HepacTBOopuMbIe ocHOBaHUA. HomeHknaTypa ocHoBaHui. duznueckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUH. [lomydyeHrne OCHOBaHUA.

Kucnorel. Knaccudukarus kucinor. HomeHkiatrypa KHCIIOT.
Pu3N4eCKNe U XUMUYECKHE CBOMCTBA KUCIIOT. Pl aKTUBHOCTH METAILIIOB
H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenkiarypa coneil. duznueckue 1 XUMHYECKUE CBOMCTBA
conen. [lomydyeHnue conei.

'eneTnueckast  CBSI3b  MEXJY  KjJlacCaMd  HEOPTraHUYECKUX
COCIUHEHUH.

Xumuueckuii IKCnepumenm:

KAQueCTBEHHOE ONPEACIICHUE COJICPXKAHUS KHUCIOpOJa B BO3AYXE,
MOJIy4eHHUe, COOMpaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB KUCIOPO/a,



HaOIIOZICeHUE B3aUMOJECHCTBUS BEIIECTB C KHUCIOPOJIOM M YCJIOBUS
BO3HMKHOBEHHUSI M MPEKpPALIECHUs TOpeHHs (1o)Kapa), O3HAKOMJICHHE C
oOpa3namMi OKCHJIOB U ONMCAHME HUX CBOMCTB, MOJy4YE€HHE, COOUpaHHE,
pacrno3HaBaHME€ W M3yY€HUE  CBOWCTB  Bojaopoaa  (TopeHue),
B3auMoOJielicTBUEe Bojgopona ¢ okcugoM wmeau (1)  (Bo3mMoxkHO
WCITOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHUE O0Opa3IoB BEIIECTB
KOJMYECTBOM | MOJb, HCCIENOBAHHE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO, IIPUTOTOBJIIEHHE PACTBOPOB C
ONPENEIEHHOM  MacCoBOM  JOJIEM  pacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C META/UIaMU (HATPUEM U KajbllueM) (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), HCCIICTOBAHHE o0pasIos
HEOPraHMYECKUX BELIECTB Pa3IMUYHbIX KJIACCOB, HAOJIOIEHNE U3MEHEHMSI
OKpPacKd HWHIMKATOPOB B pacTBOpax KHCIOT W IIEJIOYEH, H3y4YECHHE
B3aumojeicteusi okcuga menu (II) ¢ pacTBopom cepHON KHCIOTHI,
KHCIOT €  METAJUIaMH, pEaKUuid  HEWTpalu3aluuy, ITOJYyYEHHE
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METajula APYrUM H3
pacTBOpa COJNM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxHeilume K1acchl HEOPraHMYECKUX COETUHEHUI.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKUX
iemenToB /. U. MengeaeeBa. CrpoeHue aroMoB. XHMHYeCKasi
cBsI3b. OKHMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

[lepBble TOMBITKH KJIaCCU(PUKAIMK XUMHUYECKHX DJIEMEHTOB.
[lonsiTue 0  Tpynmax  CXOJHBIX  DJIEMEHTOB  (IIEJNIOYHBIE U
HIEJI0YHO3EMEIbHBIE METAJUIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepPHBIE OKCHUIBI U THAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucTeEMa XUMHUYECKUX
anemeHToB JI. . Menneneesa. KopoTkonepuoiHas U JJIMHHONEPUOAHAS
dopmer  [leprogudeckoit cuctempl XUMHUYeCKuX d3ieMmentoB JI. M.
MenpneneeBa. Ilepuoasl u rpynmbsl. PU3HYECKUM CMBICH MOPSAKOBOrO
HOMEPA, HOMEPOB IIEPUOAA U IPYIIIHI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siaep. M30TombI. DIIEKTPOHBI.
CrpoeHue 3IEeKTpPOHHBIX O000JI0YEK aTOMOB IMEpBbIX 20 XHMMHUYECKUX
anemeHToB  Ilepmogmueckonr  cucrembr [,  W.  MeHnneneesa.
XapakTepucTUKa XHMHUYECKOTO JJEMEHTa IO €ro IOJOXEHUIO B
ITepunoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHs pajguyca aTOMOB XHMMHYECKHUX
AJIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM H
IepruoaaMm.



3nauyenue Ilepmommueckoro 3akoHa u Ileproanyeckol CHCTEMBI
XUMUYECKUX JJIEMEHTOB IJisi pa3BUTHS Hayku u mnpaktukd. [ W.
MenzeneeB — y4EHbINA U IPaKIaHUH.

Xumunueckas cBsi3b. KoBaneHnTHast (moJsipHast U HETIOJIIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenpb okucaeHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[Ipoueccbl ~ OKUCHEHMSI U BOCCTaHOBAEHMS.  OKucauTeNd U
BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHne oOpa3loB  BEMIECTB METAUIOB M  HEMETaJlIOB,
B3aUMOJICHCTBUE THAPOKCH/IA [IMHKA C PACTBOPAMH KHUCIOT U ILIEJIOYEH,
IIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX ~ PEAKIUN  (TOpeHHe, peakuuu pa3iokKeHUs,
COCTMHEHUS).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXNpeIMETHBIX CBS3€M MPU WU3YYEHUU XUMHUHU B 8
KJIaCCE OCYUIECTBIISIETCS YEpe3 UCIIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHATHM, TaK W IOHATUM, SBISIOIIMXCS CHCTEMHBIMU [UJIS
OTJIEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIN (akT, TUIOTE3a,
TEOpHsl, 3aKOH, AaHallu3, CHHTE3, KilacCU(pUKAIMsA, NEPUOIUIHOCTD,
HaOJIIOJIEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, HW3MEpPEHUE, MOJIEIb,
SIBJICHHE.

®duznka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/,
M30TONBI, PAANOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHIA 3apsil, BEIECTBO,
TeNO0, O00BEM, arperarTHoe COCTOSHUE BEIECTBa, ra3, (U3NYECKUe
BEJIMYUHBI, EUHULIBI U3MEPEHUS, KOCMOC, IIJIAHETHI, 3BE3/1b1, COJIHLIE.

buonorus: gorocunTes, Apixanue, obuocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPOJIHI,
IIOJIE3HBIE HCKOMAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XUMHYECKasi peaKkIus

Ilepnommueckuin 3akoH. llepmogmueckas cucremMa XUMHYECKUX
anemeHToB /I. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX INEPHOJIOB,
KaJIds, KalblUs W HMX COCAUHEHUN B COOTBETCTBHM C IIOJIOXKECHUEM
a51eMeHTOB B lleproanueckoil cucTeMe U CTPOEHUEM X aTOMOB.



Ctpoenue  BemiecTBa: BHUAbl  XMMHYECKOM  CBA3W.  THIIBI
KPUCTAJUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BENIECTBA OT THIA
KPUCTAJUIMYECKOW PEIIETKN U BUIAa XUMUYECKOU CBSI3H.

Kimaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB.
XUMHUYECKHE CBOMCTBA BEMIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHMYECKUX COCIMHEHUM, TEHETUYECKas CBSI3b HEOPraHWYECKUX
BEIIICCTB.

Kiaccudukanus XuMHUUECKUX PEAKIIUA 110 Pa3IMYHBIM MpHU3HAKAM
(110 YKCIy M COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETIOBOMY
s dexTy, M0 U3MEHEHUIO CTETICHEH OKHUCICHUS XUMUYECKUX JIEMEHTOB,
0 OOPaTUMOCTH, TI0 YYaCTHIO KaTaanu3aTopa). DK30- U SHIOTEPMHUICCKUE
peakiyu, TEPMOXUMHUYECKUE YPABHECHUS.

[Tonsatue o0 cKOpocTH XHUMHYEeCKOM peakuuu. IloHsarue 00
00paTUMBIX M HEOOpAaTUMBIX XUMHUUYECKUX peakuusax. I[loHsTtue o
TOMOI€HHBIX U TeTepOoreHHbIX peakuuax. [lonstue o karanuse. [lonsTue
O XHMHUYECKOM paBHOBecHU. DakTOpbl, BIHSIOINIME HA CKOPOCTh
XAMUYECKOU PEAKIINU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKMCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu, BJIGKTpOHHblf/'I
0ajJaHC  OKMCJIUTEIHLHO-BOCCTAaHOBUTEIILHOM PCaAKINU. CocraBneHue
ypaBHeHI/Iﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C

HCIIOJB30BaHUEM METO/1a AJIEKTPOHHOIO OajiaHca.

Teopusi BAEKTPONUTUYECKOW JIUCCOLMALMU. DJIEKTPOJIHUTHI H
HE3JIEKTPOoauThl. KaTHoHbI, aHMOHBI. MEeXaHW3M JIUCCOLIMAIMU BEIIECTB C
pa3IMUHBIMU  BUJAMU XUMHUYECKOWl cBsa3u. CTeneHb JqUCCOIUAIINM.
CuiibHBIC U CJIa0bIE IEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y ciioBus MpOTEKaHUs peaKIuii HOHHOTO
oOMEHa, TOJHBIE M COKpalI¢HHbIE WOHHBIC YPaBHEHUS pPEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHWW W COJCH B CBETE MPEIACTABICHUN 00
ANEKTPOIUTHYECKON nucconuanuu. KadecTBeHHbIE peakluM Ha HOHBI.
[TonsATHE O TUIPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C  MOJEISIMU  KPUCTAUIMYECKHX  PEUIETOK
HEOPTraHWYECKHUX BEIIECTB — METAIOB M HEMETAIUIOB (TpaduTa 1 anmasa),
CJIOKHBIX BEIIECTB (XJOpUJla HATPUS), HCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTU XMMUYECKOU pEaKIMu OT BO3JEHUCTBUS Pa3IUUHBIX (DaKTOPOB,
HCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IpolEecca
JUCCOLIMAIIMN KHUCJIOT, IejIoYed W coyied (BO3MOXKHO HCIOJIb30BaHUE
BHUJICO MATEPHUAJIOB), IPOBEJICHUE OIBITOB, UIUTIOCTPUPYIOLIUX MPU3HAKU



NpOTEeKaHWs peakuuid HOHHOrO oOMeHa (oOpazoBaHue OcCajka,
BBIZICJICHHE Tra3a, OOpa30BaHUE BOJIbI), OIBITOB, HILIIOCTPUPYIOIINX
IpPUMEpPHl  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuuid  (ropeHue,
peaKiuu pa3joKEHUs, COCAUHEHHUS), PACIO3HABAHHE HEOPraHMUYECKUX
BEILIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIMii Ha HWOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 MX coeIMHEHUA

OOmiass xapakTepucTUKa TranoreHoB. (OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHbIE cTeneHu OKucieHus. CTpoeHue U (uU3nuecKue
CBOMCTBA MPOCTBIX BEHIECTB — TAJIOT€HOB. XUMHYECKHE CBOMCTBA Ha
npuMmepe XJopa (B3aUMOJEHCTBHE C METalUlaMH, HEMeTaJlJIaMH,
niesioyaMu). Xiaopoogopoa. ColisiHas KUCIOTa, XUMUYECKHE CBOMCTBA,
IIOJIy4eHUE, IpUMEHeHne. JlelicTBue Xjopa W XJIOPOBOAOPOJA Ha
OpraHu3M 4eloBeKa. BakHelme XJIOpHIbl U UX HAXOXKICHUE B IPUPOJE.

Obmass xapaktepuctuka 3aeMeHTOB VIA-rpynmbel. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHue Hu
¢u3nueckue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOpPOAA U CEPBbI.
AnnotponHsle MOAU(DUKAIIMK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3NYECKUE U XUMHUYECKHE CBOMICTBA.
Oxcuabl cepbl Kak MPeACTABUTENH KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa,
(bU3UYecKre 1 XUMHUYECKHAE CBOMCTBA (OOITHE KaK MPEeJACTaBUTEIS Kiacca
KHUCIIOT U crienupuyeckue). XuMUYECKUE peaklnu, JieXKallue B OCHOBE
IPOMBIIIJIEHHOTO CHoco0a MoiydeHus cepHoi Kuciothl. [lpumeHeHue
cepHOU KHUCHOTHL. COJIM CEpHOW KHUCIOThI, KQUECTBEHHAS pEAKIUs Ha
cyibdar-uon. HaxoxzaeHnue ceppl U €€ COEIUHEHH B MPUPOJIE.
XVMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCIMHEHUSIMHU CEpPBI
(KUCIIOTHBIE JOKIH, 3arps3HEHHE BO3/yXa M BOJOEMOB), CHOCOOBI €ro
MpeA0TBpALICHUSI.

Obmiasi xapakrepucTuka 3JeMeHTOB VA-rpymmbl. OcOOEHHOCTH
CTPOEHHs  aTOMOB, XapakKTEpHbIE  CTENEHW  OKHUCIECHHs.  A30T,
pacnpocTpaHeHUEe B MpUpoAe, (U3NUECKHEe U XHUMUYECKHE CBOMNCTBA.
KpyroBopot a3zota B nmpuposae. AMMHaK, ero (pu3nuecKkue U1 XuMUYECKHe
CBOICTBa, MoMy4YeHUe U nmpuMeHeHne. Conu aMMOHUSA, UX PU3NYECKUE U
XMMUYECKUE CBOWCTBA, MpUMEeHeHHe. KauecTBeHHasl peakuus Ha MOHbI
aMMOHHUA. A30THasi KUCIIOTa, €€ MoJyyeHue, PU3NUecKue U XUMUUECKHE
CBOIcTBa (001IME KaK MPEACTaBUTENS KJlacca KUCIOT U crienu(uyecKue).
Hcrnonb30BaHMEe HUTPATOB U COJIEM aMMOHUSI B Ka4€CTBE MHUHEPAIbHBIX
yaoOpeHuil. ~ XMUMHYECKOE  3arpsA3HEHUE  OKpYXarolled  cpeabl



COCIMHEHMUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpSI3HEHUE BO3/1yXa, MOYBBI
u  BomoémoB). Docdop, amrorpomHble Momupukamuu  docdopa,
¢dbusndeckue u xummudeckue ceorcta. Okcua gpocdopa (V) u dbochopnas
KUCIOTa, (U3MUECKHEe U  XUMHYECKHE CBOWCTBA, IOJy4Y€HHE.
Hcnonb3oBanue (pochaTtoB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

Obmass xapakrepuctuka 3aeMeHTOB [VA-rpynmel. OcoOeHHOCTH
CTPOEHHSA aTOMOB, XAapaKTEpHbIE CTENEHW OKHUCIEHUS. YTJIEpOJ,
aJJIOTPOTIHBIE MOU(UKAIIMH, PAaCIPOCTPaHEHUE B IPUPOJIE, (hHU3HUECKUE
U XMMHUUYECKHE cBoMcTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoe.
Oxcupapl yriepoja, ux (pu3nMdeckne U XUMHUYECKHE CBOICTBA, JCHCTBHE
Ha JKUBBIE OPraHU3Mbl, MOJYYEHUE M NPUMEHEHHE. DKOJIOTMYECKUE
po0JieMbl, CBsI3aHHBIE ¢ OKcU0oM yriiepoa (IV), runoresa riiod6anbsHOro
MOTEIUICHUsI KJnuMaTa, MapHUKOBBIM A(dext. YrompHas Kuciora u eé
CONM, HUX (PUNYECKUE M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
MIPUMEHEHUE. KauectBennas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne xapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO351CTBE.

[lepBoHavasibHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBaX KakK O
COEIUMHEHUSX yriaepoda (MeTaH, 3TaH, STWIEH, AaleTWIEH, ATaHOJ,
IIMLEPUH, YKCYCHas KucioTta). [IpuponHble HCTOYHUKN YIJIEBOJIOPOI0B
(yronb, mpupoOAHBINA Ta3, HEPTH), MPOAYKTH UX TepepaboTku (OCH3WH),
UX POJIb B OBITY U NpoMbIIUIeHHOCTU. [ToHATHE 0 OMOTOTHYECKH BaXKHBIX
BEILIECTBAX: KUPAX, O€NKaX, YIJIeBOJAaX — U UX POJIM B KU3HH UYEJIOBEKA.
MarepuaibHO€ €JUHCTBO OPIraHUYECKUX U HEOPraHUYECKUX COECITMHEHHIA.

KpemHuii, ero ¢puznueckre 1 XUMHYECKHE CBOMCTBA, MOJyYECHHUE U
npuMmenenue. CoenvHeHus: KpeMHUs B npupoje. O0mue npencraBieHus
06 oxcune kpemuus (IV) um kpemumeBoit kucinore. CHIHUKATBI, HX
UCIIOJIb30BaHWE B OBITY, B  MPOMBIIUIEHHOCTH.  BaxkHelmmue
CTPOUTEIbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO, LEMEHT, O€TOoH,
xKene300eToH. [IpoOnembl 6€30MacHOTO MCMONb30BAHUS CTPOUTEIBHBIX
MaTepHUaJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

H3ydeHuEe 00pa3IOB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, TMPOBEJCHUE KAUYECTBEHHBIX pEAKIHMM Ha XJIOPUA-UOHBI U
HaOMIOZICHWE TPU3HAKOB MX [MPOTEKAHUsS, OIBITHI, OTpa)Karolue
¢u3znyecKkue M XUMHUYECKHE CBOMCTBA TrajJOr€HOB M HUX COEAUHEHUN
(BO3MOXKHO  HCHOJb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIJICHHE C
oOpa3aMu XJOpUA0B (FaJOreHUA0B), 03HAKOMJIEHHE ¢ 00pa3laMH Cephl



n e€ COeNMHEHUSMHU (BO3MOKHO HCMOJb30BAHUE BHACOMATEPHUAIIOB),
HaOJO/IeHUe  mpolecca OOyriMBaHUS — caxapa I1oA  JIMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3YUYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBEJACHUE KAUYECTBEHHON peakiuy Ha
cynb(dar-uoH u HaOIIOIeHNEe TTPU3HaKa €€ MPOTEKaHUs, 03HAKOMIICHHUE C
bu3nuecKkuMu CBOMCTBaMH a30Ta, pochopa u ux coenMHEeHUH (BO3MOKHO
MCIIOJIb30BaHNE BHICOMATEPUANIOB), 00pa3iiaMu a30THBIX U (HOCPOPHBIX
yIOOpeHui, TMoydyeHue, coOupaHue, paclo3HABaHHE W HU3YUYCHUE
CBOWCTB aMMHaKa, MPOBEICHUE KAUECTBEHHBIX PEAKIIMil HA NOH aMMOHUS
u docdaT-uoH U U3ydeHUE MPU3HAKOB UX MPOTEKAHMS, B3AUMO/ICICTBUE
KOHLIEHTPUPOBAHHOW  @30THOM  KHCIOTBI C  MEIbl0  (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUIMYECKUX PEHIETOK aiMasa, rpadura, QyiiepeHa, O3HaKOMJICHUE
C TPOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOHMCTBOM  MPOTHUBOTA3a, IOJNydYeHUE, COOHMpaHue,
pacrio3HaBaHWE M M3Y4YEHHE CBOWMCTB YTJEKUCIOTO Tra3a, MPOBEICHUE
KAUeCTBCHHBIX peakluuii Ha KapOOHAT M CUJIMKAT-UOHBI M HU3Y4YEHUE
MIPU3HAKOB MX MPOTEKAHHUS, O3HAKOMIICHUE C MPOAYKIHUEN CUIMKATHOU
MIPOMBIIICHHOCTH, PEIICHUE JKCIEPUMEHTAJIBHBIX 3a/lad [0 TEMeE
«BaxxHeunIre HeMeTauibl U KX COCTUHECHUS».

MeTa/sibl 4 MX COeIMHEHUS

OO0miast xapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM UX TOJOXKEHHS B llepmogmyeckoid CUCTEME XHUMHUYECKHX
anemeHToB /1. 1. MenaeneeBa u ctpoeHust atomoB. CTpOCHUE METAIIIOB.
Merannuyeckass CBSI3b M METANIMYECKAS] KPUCTAUIMYECKAsl PEIIETKA.
DNEKTPOXUMHYECKUA Ppsii HANpsOKEHUH MeTawioB. Dusnmyeckue u
XUMHUYECKHUE CBOMCTBA MeTauioB. O0IIHMe CIOCOOBI MOTYyYEHUS METAIIIOB.
[ToHsiTHE O KOpPPO3WH METAIJIOB, OCHOBHBIE CITOCOOBI 3aIMTHI MX OT
koppo3un. CruraBel (CTayib, YYTYH, IJIOPATIOMAHUNA, OpOH3a) M HX
MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTamibl: moNOXkeHHEe B llepuoanueckol cucreme
xumuueckux snemeHToB JI[. M. MeHneneeBa, CTpOCHHE HX aTOMOB,
HaxojJeHue B mnpupojae. Pu3nyeckue M XUMHUYECKHE CBOWCTBA (Ha
npuMepe Hatpus U Kanusi). OKCHUIIBI M TUJIPOKCHUIIBI HATPHUS U KaJlusl.
[IprMeHeHre NIENOYHBIX METAJUIOB U UX COECTMHEHUIA.

[I{en0yHO3E€MENbHBIE METAJJIBI MAarHUM W KaJbLH: MOJOKEHUE B
ITepuonuueckoin cucreme xumudeckux diemeHToB [[. 1. Menneneesa,
CTPOCHHME HX aTOMOB, HaxoXjJeHue B mpupoje. Dusznueckue u



XUMHYECKHE CBOMCTBA MarHvs M Kajuplud. BakHeWinme coeauHEHUS
Kablusl (OKCHI, THAPOKCHI, coiin). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPaHEHUS.

AnromMuHU: nojiokeHrue B Ilepuoandeckoll cUCTEME XUMHUUYECKUX
aneMmeHTOB /. 1. MeHieneeBa, CTpoeHUE aToMa, HaX0XKIAECHUE B IPUPO/IE.
duznyeckue W XUMUYECKHE CBOICTBa amtoMuHusA. AMQoTepHbie
CBOMCTBA OKCHU/JIA U TUAPOKCUJIA ATFOMUHUS.

Kenezo: mnonoxenue B llepmoanueckoll CcUCTEME XUMHUYECKUX
sanemeHToB /. 1. MenneneeBa, CTpOEHUE aTOMa, HAX0XKICHUE B IPUPOJIE.
OU3NYECKUE U XUMHUYECKUE CBOMCTBA kele3a. OKCUIbI, THAPOKCUIBI U
conu xene3a (I1) u sxxenesa (III), ux coctas, CBOKWCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMy METAJJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBaMHM, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
HCIIOJB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICUCTBUSA
OKCHJIa Kajlblldd M HaTpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBAaHUE CBOMCTB >KECTKOM BOJBI, Mpolecca
rOpeHuss  >Kele3a B KHCIOpoJe  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEeakluii Ha
WOHBI: MarHusl, Kajablusl, aIFIOMUHMS, ITMHKa, xene3a (II) u xeneza (II),
menu (II), HaOnmrogeHNe W oMMcaHWe MPOIIECCOB OKPAIIUBAHUS TJIAMEHU
MOHAMU HATpHUsA, Kajdus U Kalbluug (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeIOBaHHE aM(OTEpPHBIX CBONCTB THAPOKCUIIA
QTIOMUHUSL U TUIPOKCHJA IMHKA, PEIICHUE AKCIEPUMEHTANbHBIX 3a/1a4
1o TeMe « BaKHENIINe METAIITBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemectBa u Marepuasiel B IIOBCEIHEBHOM KU3HM YEJIOBEKA.
be3onacHoe MCMOIB30BaHHE BEIIECTB M XMMHYECKUX pPEaKIUil B OBITY.
[TepBast momMoIIb IPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMMHUYECKOE 3arpsi3HEHHE OKpYyXKaromieil cpenasl (MpeaesibHast
JommycTuMas KoHIeHTpanus BemiectB, aanee — IIJIK). Ponp xumuu B
PEIICHUH SKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3luoB MaTepHaioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Meostcnpeomemmnuie ceasu

Peann3zanust MeXNpeaMETHBIX CBA3€Wd MPU H3YYCHUU XUMHUH B 9
KJIaCCE€ OCYIIECTBIISECTCS Yepe3 UCTHOIb30BAHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TIOHSATHH, TaK W TIOHSATUH, SIBISIOMIMXCS CHCTCMHBIMH [IJIS
OTJICTHLHBIX MIPEAMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIacCU(DHUKAIMI, TEPUOJIUUYHOCTD,
HaOMIOZICHUE, OKCIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHUE, MOJIEb,
SIBJICHHE, TTAPHUKOBBIN 2P (HEKT, TEXHOJIOTHS, MATCPUAJIBL.

duznka: MaTepusi, aTOM, dJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIBI, PaJUOAKTHUBHOCTh, MOJEKYyJIa, OJJICKTPUUYECKUN  3apsij,
MIPOBOAHUKH, TTOJTYNPOBOJIHUKH, AUIICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,
Teno, O00BEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ta3, pacTBOp,
PacTBOPHMOCTh, KPHUCTAUTMYECKas PENmIETKa, CIUIaBbl, (U3UYEcKue
BEJIMYMHBI, CIMHUIBI U3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, MIAHETHI,
3BE3161, ComHILE.

buonorus:  gorocuHTe3, abIXxaHue, Ouocdepa, IKOCHCTEMA,
MUHEpaTbHBIC yao0OpeHus, MHUKPODJIEMEHTHI, MaKpOJJICMEHTHI,
MUTATENbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEPAIIBI, TOPHBIE TTOPO/IBI,
MTOJIC3HBIC NCKOTIaeMBbIE, TOTUIMBO, BOJIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHo XUMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOrpaMMbl  OCHOBHOTO
oO1ero oOpa3zoBaHus JOCTUTAIOTCA B X0/€ 00yUYeHUS] XUMUU B €IMHCTBE
y4eOHOM W BOCHIHUTATENILHOM JEATEIbHOCTH B COOTBETCTBUHM C
TPAJUIIUOHHBIMH ~ POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JTYXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE IpaBUIAMH U
HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT TMpoIleccaM CaMOMO3HAHUS,
CaMOPAa3BUTHS U COIMAIU3AIUN O0YyUAIOIINXCAL.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBO/JICTBOBAThCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUECHTAIUN U
pacIIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpMOTHYECKOro BOCIMTAHUA:

LIECHHOCTHOTO OTHOWIEHUSI K OTEUYECTBEHHOMY KYJBTYPHOMY,
HCTOPUYECKOMY U HAy4YHOMY HACJEIUI0, TOHMMAaHUS 3HA4YEHUS
XUMHYECKON HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BIIAJICTh JIOCTOBEPHON HH(pOpMAIME O MEepPeAOBBIX TOCTIKCHHUSIX U
OTKPBITUSIX MHUPOBOM M OTE€UECTBEHHON XUMHUU, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MpEJCTaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUJax
MEKJIMYHOCTHBIX ~ OTHOLIEHUH B  KOJUIEKTHBE, KOMMYHHUKATUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, YUeOHOUCCIIE0BATENbCKOM,
TBOPYECKOM U  JPYrux BUJAX  JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JAESITEIbHOCTH TMPHU BBITIOJHEHUU YUEOHBIX,
MO3HABATEJbHBIX 3a/1a4, BBIMNOJHEHUM XUMHUYECKUX HKCIEPUMEHTOB,
CO37IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHUIO H
B3aUMOITIOMOIIM B MPOIECCe ITON y4yeOHOU AEsITeNIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TMOBEJICHUE M MOCTYNKHA CBOMX TOBAPHUILEH C MO3UIUU
HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS TOCJEACTBUM
MIOCTYTKOB;

3) HEHHOCTH HAYYHOT'O MMO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMHUYECKOH
peaKIuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTaBJISIIOIIUE OCHOBY [IJIi MOHMMAHHSI CYIIHOCTH HAYyYHOW KapTHHBI



MHpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKA C MIPUPOJTHON CPEI0il, O PO XUMHUU
B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBBI, HAIPABIICHHbIE HAa MOJYYEHUE HOBBIX
3HaHWH 10 XWUMHHM, HEOOXOIMMBIE I OOBICHEHHS HaOIIOIaeMBbIX
NpOLIECCOB W SBJICHWN, [O3HABAaTENbHOW, HWHMOOPMALIMOHHOW W
YUTATEIbCKOM KYJIbTYphl, B TOM YKCJIE HABBIKOB CaMOCTOSATEIbHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJCTBAMU UH(OPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEC K 00yUEHHUI0 ¥ TIO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTH
U CTIIOCOOHOCTHh K CaMOOOpa30BaHMIO, MMPOCKTHOW M MCCIIEIOBATEIBCKON
JESTENBbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;

4) popMmupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HHW, OCO3HAHUE
MOCJICICTBUI U HETIPUATHUE BPETHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOT OIS,
HApKOTUKOB,  KYpPEHHUs), HEOOXOAMMOCTH  COOJIOJECHUS  IPaBUI
0e30macHOCTH TpHU OOpaIieHUH ¢ XMMHUYECKUMU BEIIECTBAMU B OBITY U
pEAIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K IMPaKTUYECKOMY H3y4YeHHI0 Tmpodeccuit u Tpyaa
pa3IMYHOrO poAa, YBAKEHUE K TpyAy U pe3yibTaTaM TPYyAOBOM
NEATEeIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM
M0 XWUMHHW, OCO3HAHHBIH BBIOOP WHAWBUIYATbHOH TPAaGKTOPUHU
MPOJIOJDKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenTHOW Mpo(eCcCHOHATBLHON ASATEIPHOCTH M PA3BUTHS HEOOXOIMMBIX
YMEHHI, TOTOBHOCTb aJIalITUPOBATHCS B MPO(HECCHOHATBHOM CPeIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIIEHHWE K TPHUpPOJAE Kak
HMCTOYHUKY JKA3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE
IIEHHOCTH 3JI0POBOTO0 M Oe3omacHOro oOpasa JKW3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (hM3MYECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HAHHUE IIEHHOCTU COOJII0JIEHUs MpaBUil 0€30MaCHOTO MOBEACHUS TIPU
paboTe C BeIeCTBaMH, a TAKKE B CUTYyAIUSX, YTPOKAIOIINX 3JJ0POBbIO U
YKU3HU JTI0/IeH;



CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MONydaeMble NpU H3YyUYCHUH
XUMHH, JUISI pelIeHHs 3a7ad, CBA3AHHBIX C OKPYKAIOIIEH MPHUPOIHOM
CpEIOM, JUIsl TIOBBIIIEHUS] YPOBHS 3KOJOTMUYECKON KYJIbTYpPbl, OCO3HAHUS
rJ1I00aJbHOTO XapakTepa SKOJOTMUECKUX MPOoOJeM U MyTel UX pelIeHUs
MOCPEACTBOM METO/IOB XUMHUH, JKOJOTHYECKOTO MBIIUICHUS, YMECHHUS
PYKOBOJCTBOBAThCSI WM B I[IO3HABATEIbHOM, KOMMYHHKATUBHOW U
COLMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocTaBe MeTanpeaMETHBIX PE3yJIbTAaTOB BBIACISAIOT 3HAUUMBIE JIJISI
(dbopMUpOBaHNS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHS,
MIPUHITUTI, THIOTEe3a, (aKT, CHCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ),
KOTOpBIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHMNW M3 3TUX NPeIMeToB (HOPMHUPOBATH
IPEJICTABICHHUE O IIEJIOCTHON HAyYHOM KapTHHE MHMpA, U YHUBEPCAJIbHbIE
ydeOHbIe AeHCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
PETYJIATUBHBIE), KOTOPhIE 00eCreYnBaOT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO UM OCYIIECTBICHUIO  yueOHOU
JESITeIbHOCTH.

ITo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jioruyeckue aeiicTBUS:

YMEHHSI HCMOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU
OCBOCHHMH 3HAHUI: pACKPHIBATH CMBICT XUMUYECKUX MOHITHH (BBIJCISATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABJIMBATH B3aUMOCBSI3b C JPYTUMU
MOHITUSIMH), WCIONB30BaTh TMOHATHS IS OOBSICHEHHUS OTAEIHHBIX
GbakTOB © ABIEHWH, BBHIOMPATh OCHOBAaHUS H KPUTEPUH IS
KIaccu(puKaMu XUMHYECKUX BEIIECTB W XHMHUYECKHX PEaKIuH,
yCTaHABJIMBATh MPUYUHHO-CICJACTBEHHBIE CBSI3M MEXIAy OObEKTaMu
U3YYCHUS, CTPOUTH JIOTUYECKHE  pacCyX AeHHs (MHIAYKTUBHEIE,
JeTyKTUBHBIE, TT0 aHAJIOTHH), A€NIaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE IPUMEHATH B MPOLIECCE MMO3HAHUS MOHATUS (IIPEAMETHBIE U
MeTanpeaIMETHbIE), CHUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE
B XMMHUHU, MPE0OPa30BhIBATH IIUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHbBIE
MPEJICTABICHUS] — XUMHUYECKHI 3HAK (CHMBOJ JJIEMEHTA), XMMHYECKas
dbopMyna U ypaBHEHHE XUMUYECKOW PEaKkIMu — MPH PEIIeHuH y4eOHO-
MO3HABATENIbHBIX 33J]a4, C Y4YETOM HTHUX MOJIETBHBIX MPEICTaBICHUN
BBISIBIIAT U XapaKTEPHU30BaTh CYIIECTBEHHBbIC MPU3HAKK HU3Y4aeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBIABIATH



o0mue  3aKOHOMEPHOCTH,  NPUYMHHO-CIEACTBEHHBIE  CBSI3U  H
MIPOTUBOPEYMS B U3YHUAEMBbIX ITPOLIECCAX U SIBJICHUSX.

ba3oBble HcciaenoBareJbCcKue 1eMCTBUA:

YMEHUE HCIIONb30BaTh IIOCTABICHHBIE BOIPOCHI B KadeCTBE
WHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAYECTBE OCHOBHI 151 (HOPMHUPOBAHHS
TUIOTE3BI [0 IPOBEPKE NMPABUIIBHOCTH BbICKA3bIBAEMBIX CYKIECHUM;

npuoOpeTeHne OmbiTa M0 IUIAHUPOBAHHWIO, OpTaHW3alMH U
IPOBEJCHUIO YYEHHUUECKHX OSKCIEPUMEHTOB, yMEHHME HaOI0JaTh 3a
XOJIOM IIpoIlecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €ro pe3yJbTar,
dbopMynpoBaTh 00OOIICHHSI U BBIBOJABI MO Pe3yabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOJIEIaHHON padoTe.

Pabora c nnpopmanmueii:

yMEHUE  BBIOMpATh, AHANU3UPOBATH U  HHTEPIPETUPOBATH
MH(}OpPMAIUIO PA3TUYHBIX BUJIOB U (HOPM MPEACTABICHHUS, MOIYIAeMYIO
U3 Pa3HbIX HUCTOYHUKOB (HAy4YHO-MOMYJSIpHAS JUTEpATypa XUMUYECKOTO
coziep KaHusl, CIpaBOYHbIE MMocoOus, pecypchl MHTEepHETa), KPUTUYECKH
OLIEHMBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALINIO;

YMEHUE MPUMEHATH PA3JIUYHBIE METOABI U 3alPOCHl IPU ITOUCKE U
otOope MH(OpPMALMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX AJIs
BBITIOJTHEHMsI YY€OHBIX M TMO3HABATEIBHBIX 3334 ONpeNeIEHHOrO THUIIA,
npuOOpeTeHUEe OmbITa B OO0JACTH HCIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJEHUE KYJIbTYpOH aKTUBHOIO
WCIIOJIb30BAHUSI PA3IUYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO
BBIOMpaTh ONTHUMAIbHYIO (OpMy TpeAcCTaBleHUs WHPOPMAIUU H
WUTIOCTPUPOBATh  pellaeMble  3aJa4d  HECJIOXKHBIMHU  CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduku ¥ ©X KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3UPOBAaTh B Ipoliecce yuyeOHOW U
UCCIEI0BATENIbCKOM  AESTENbHOCTH  MHGOpPMAIMI0 O  BIUSHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO35AWCTBA M TPAHCIOPTA HA COCTOSTHUE
OKPYIKAIOIIEH MPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSL:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/1€ 1uUanora u (Ujin) JUCKYCCUH) TIO
CYILIECTBY OOCYXJaeMOH TeMbl, (OPMYyJIHMpPOBaTH CBOHM MPEIJIOKECHHUS
OTHOCUTEJILHO BBIIIOJTHEHUS MPEIOKEHHON 3a/1au;

YMEHHUSI TPEACTABIATh IMOJYYEHHBIE pPE3yJbTaThl MO3HABATEIbHOMN
JEATENBHOCTH B YCTHBIX M NHMCBbMEHHBIX TEKCTaX; J€JaTh MPE3CHTALMIO
pE3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO KCIepUMEHTa (11a00paTOpHOTO



OTIBITa, JTAOOPATOPHOW pPabOTHI MO WCCICTOBAHUIO CBOWCTB BEIICCTB,
y4eOHOT0 ITPOCKTA);

yYMEHHMsI y4eOHOr0 COTPYAHUUECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEI0BATEIbCKON JIEATEIbHOCTH TP PELICHUU
BO3HUKAIOIIMX TMpOOJIEeM Ha OCHOBE Yy4€Ta OOIMX HWHTEPECOB W
corjacoBaHUsl TO3UIUK (0OCYXIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYpMbDY, KOOPAMHALAS  COBMECTHBIX  JEHCTBUM, OIPEICICHUE
KPUTEPHUEB IO OLIEHKE KaYyeCTBa BBHIIIOJIHEHHOMN paObOThI U ApyTHE).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEIbHO  ONpENeNsTh ULEeIu  JESITEebHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOpPPEKTUpPOBaTb  CBOK  JEATENbHOCTb,  BbIOMpaTh  HaumOoJjee
3¢ (deKTUBHBIE CIIOCOOBI pElIeHUs] YYEOHBIX U IO3HABATEIbHBIX 3ajad,
CaMOCTOATENIBHO COCTaBJIATh WM KOPPEKTUPOBATH  IPEUIOKEHHBIN
ANrOPUTM JEHWCTBUM NIPU BBIIIOJIHEHWUN 3aJaHUM C YYETOM MOJNYy4ECHUS
HOBBIX 3HAHUN 00 H3ydyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBIICHHOM LEJH,
YMEHHUE HCIOJIB30BATh U AHAIU3UPOBATh KOHTEKCTHI, MPEJIaracMble B
YCIIOBUH 3aJIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ysIbTaTOB M0 OCBOCHHIO 00A3aTEIbHOTO
COJIEp)KaHusl, YCTAaHOBJIEHHOIO JaHHOM  (enepanpHOil  paboueit
IIPOrpaMMOHi, BBIJENIAIOT: OCBOEHHbIE 00YYAIOIIMMUCS Hay4YHbIE 3HAHUS,
YMEHHS B CTIOCOOBI IEHCTBUH, crienuduaeckue 1 MpeAMETHOM 001acTu
«Xumus», BUABl JEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIIPETalluM, MPeoOpa3OoBaHUI0 U MPUMEHEHHIO B  Pa3JIMYHBIX
y4€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenus B 8 KJiacce TMpeAMETHBIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
oOy4Jaronuxcsi yMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHW: aToM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE
BEILIECTBO, CMECh (OAHOPOIHASI U HEOJHOPOJIHAS), BAJIECHTHOCT,
OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJSIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas J0Js1 XUMHYECKOTO
AJIEMEHTa B COEIMHEHUH, MOJSPHbIA OOBEM, OKCHJ, KUCIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIIHOCTD, CTENIEHb OKUCIICHUS,
XUMUYECKass peakuus, KilacCupuKaluus peakuui: peakiuu



COCIMHEHHMSI, PEAKUUU Ppa3JIOKEHUS, PEAKIUH 3aMEIICHHUS,
peakuuu 0OMeHa, IK30- U SHAOTEPMUUYECKHUE PEAKIUHU, TEILIOBOI
ahdexT peakiuu, SAPO aroma, SJICKTPOHHBIA CJIOW aToma,
aTOMHasi OpOUTasb, PANYC aTOMa, XUMUYECKas CBS3b, MOJIApHAs
Y HEMNOJISIpHAsi KOBAJCHTHAs CBsI3b, HOHHASI CBA3b, NOH, KATHOH,
aHWOH, pAcTBOp, MaccoBasg JOJs BellecTBa (MPOLEHTHAas
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XUMHYECKHUX MOHSATHIA
U TPUMEHATH 3TU TMOHATHUS TIPU OINMCAHUM BEIIECTB U HX
IIPEBPAILCHAN;

UCIIOJIb30BaTh XWMHMYECKYIO CHMBOJIMKY JJII COCTaBIICHHS
(dhopMys BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUN;
OTpENENATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OMHApPHBIX
COCIMHEHUSIX, CTENEHb OKHUCJICHHS DJEMEHTOB B OMHApPHBIX
COCIMHEHMSIX, NPHUHAMJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY
KJIAcCy COeAMHEHMH 1o (opmyiaMm, BUJ XHUMHUYECKON CBS3U
(KoBaJIeHTHAsl U MIOHHAsI) B HEOPTAHUUECKUX COCTMHEHUSX;
packpeiBath cMbica [lepuonnueckoro 3akona /. 1. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XUMHUYECKHUX OJJIEMEHTOB OT HX TMOJIOXKEHUS B
Ilepnoanyeckon cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, 3aKOHA
ABorazapo;

ONMHCHIBATH W XapakTEepU30BaTh  TaOMW4Hyr0  (opmy
Ilepuoauyeckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3jiMyaTth
MOHATUSL «TJIaBHas moarpymnmna (A-rpymma)» W «1moOo4dHas
noarpynna (b-rpynma)», wmanble U OoJblIME  TEPHOJIBI,
COOTHOCHUTh OOO3HAYEHHUs, KOTOpbIE UMEIOTCS B TabmuIle
«llepnonnueckas cucrema xumudeckux odnemenros /[l N.
MeHnpneneeBay C YHCIOBBIMH XApAKTEPUCTUKAMU CTPOECHUS
aTOMOB XHMMYECKHX d3JIEMEHTOB (COCTaB W 3apsij siapa, odiiee
YUCJIO DJJEKTPOHOB M PACHPEACIICHHUE HX IO 3JIEKTPOHHBIM
CJI05IM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKUE
BEIIECTBA, XHWMHMUYECKHE peakuuu (M0 YHUCIYy M COCTaBy
Y4acTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3P deKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA
BEIIECTB  PA3MYHBIX  KJIACCOB, IMOJATBEpPXJas  OMNHCAHHE



MpUMEpPaMH  MOJICKYJSAPHBIX YPaBHEHWH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX
KauyeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTCKAHUS XUMHUECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHUCIISITh OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJIF0 XUMHUUYECKOTO dJIeMeHTa 1o GopMmyiie
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peaKkInu;

MIPUMEHSATH OCHOBHBIC OTIEPAITUU MBICIIUTEIHLHOMN TSI TEITEHOCTH —
aHaMW3 W CHHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEeMATH3aIlhIo,
KJIACCU(UKAIINIO, BBISIBIICHUE TIPUIMHHO-CIICJICTBEHHBIX CBS3CH —
JUIS W3YYCHHS] CBOWCTB BEIIECTB M XHUMHUYCCKUX pEaKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl IO3HAHHWS — HaOJIOJCHHUE,
W3MEPCHHE, MOJCIMPOBAaHUE, OKCICPUMEHT (pEabHBIA W
MBICJICHHBIN);

CJIEIOBaTh MpaBUJIaM TIOJH30BAHUS XHMHUYECKOW TOCYION W
1ab0paTOPHBIM 00OPYIOBAaHUEM, a TAK)Ke MPaBHIIaM OOpaIeHUs
C BeIeCTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH  TIO
BBITIOJITHCHUIO ~ JTAOOPATOPHBIX ~ XMMHUYECKHX  ONBITOB  TIO
MOJTyYEHHUI0 U COOMPaHUIO ra3000pa3HBIX BEMIECTB (BOJAOPOIA U
KHCIIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C  ONpENEIEHHOM
MacCcoBOM J0Jied pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M
MPOBOJIUTh XUMHUYECKAE OSKCIEPUMEHTBHI 110 PACTIO3HABAHUIO
pPacTBOPOB IIEJIOYECH M KHCIOT C IIOMOIIBI0 WHIUKATOPOB
(;makmyc, penondrasent, METHIOPAHK U JPYTHE).

K konny oOydeHus B 9 kJiacce INpeAMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
0oOy4aronmMxcsi yMEHUM:

pacKpbIBaTh  CMBICI  OCHOBHBIX  XMMHMYECKMX  TOHSTHA:
XUMHWYECKUN DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHMOH, aHHMOH,
MPOCTOE  BEIIECTBO, CJIOXKHOE  BEILECTBO, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
peaKkIusi, XUMHUIECKasi CBsA3h, TEIUIOBOK (D (PEKT peaknuu, MOJb,
MOJISIDHBIN  00BEM, PACTBOP, DJICKTPOJIUTHI, HEIICKTPOJIHTHI,
ANCKTPOTUTHYCCKAS JTUCCOIMAINS, PEaKIMd HOHHOrO OOMEHa,
KaTajau3aTtop, XHUMHUUYECKOE paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIE  pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC



peaklUMH, OKHUCIHUTEIb, BOCCTAHOBUTENb, OKHUCIEHHUE U
BOCCTAaHOBJIEHUE, aJUIOTPOIUsd, amM(pOTEPHOCTb, XUMHUYECKas
CBs3b (KOBaJICHTHAs, HOHHASI, METAJUTMYECKas ), KPUCTAIINYECKas
pemeTKka, KOppo3us METAJUIOB, CIUIABbI, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenpbHo gonycrumas konuentpauus 11K BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX MOHSATUN
U TPUMEHSATH JTU TIOHSATHUS TIPU OIMCAHUM BEIIECTB U HX
[IPEBPALCHUM;

HCIIOJB30BaTh XUMUYECKYH) CHUMBOJIUKY [UJII COCTaBJICHUS
(dbopMyI1 BENIECTB M YPABHEHUI XUMHUECKUX PEaAKIIHIA;
ONpENeNsITh BAJCHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKHX
AJIEMEHTOB B COECIMHEHMSIX Pa3JIMYHOrO COCTaBa,
IPUHAIJICKHOCTh ~ BEIIECTB K  ONPENEIEHHOMY  KJIAcCy
COeNMHEHM 10  ¢opMynaMm, BUJ  XUMHUYECKOHM  CBSI3U
(KoBaJieHTHasi, WOHHAs, METAJIMYecKas) B HEOPraHMYECKHUX
COEIMHEHMSIX, 3aps] MOHA MO0 XMMHUYECKON (QopMylie, XapakTep
cpeabl B BOJAHBIX pAacTBOPAX HEOPraHUYECKUX COEAUHEHHM, THUII
KPHUCTAJUTMYECKOMN PEIIETKN KOHKPETHOTO BEIIIECTBA;

packpeiBath cMbIch [lepuoanueckoro 3akoHa [[. . Menneneesa
U JIEMOHCTPUpPOBATh €ro  IOHHWMAaHWE:  OINKCHhIBAaTh W
XapakTepu3oBaTh TabauuHy0 Gopmy [leproamaeckoil cucTeMbl
XUMHAYECKUX  DJIEMEHTOB:  pa3auyaTb IOHATHUS  «IJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpymma)y,
MaJibie ¥ OOJNbIINE TePUO/Ibl, COOTHOCHUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B TEPUOAMYECKOM  TaOnmuie, C  YKCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn  sjapa, oOLee YHCIO JJIEKTPOHOB U
pacmpenenieHne UX 0 JIEKTPOHHBIM CJIOSIM), OOBSCHITH OOITHe
3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJJIEMEHTOB U UX
COEMHEHU B MIpEAeIaxX MajbIX MEPUOAOB U TJIABHBIX MOATPYIIII
C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPraHUYECKHE
BEILIECTBA, XHWMHUYECKHE peakuud (M0 4YUCIAYy M COCTaBy
YYacTBYIOIINX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, 1Mo
M3MEHEHUIO CTENEeHENH OKUCTICHUSI XUMUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTH) o0OmMMEe U  crenuduyueckue
XUMHUYECKHUE CBOMCTBA TMPOCTBIX M  CJIOXKHBIX  BEIIECTB,



ITOATBEPKAAsl ONMCAHHUE MPUMEPAMHU MOJIEKYJSIPHBIX U MOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHYECKAX PEAKIINM;
COCTAaBISAITb  YPaBHEHUSA  DJIEKTPOJUTHUYECKOM  JIHMCCOLIMALUU
KHUCJIOT, LIEJI0YEH U COJICH, ITOJIIHBIE U COKPAIEHHBIEC YPaBHEHUS
peakuun MOHHOT'O oOMeHa, YpPaBHEHHUS peaKuuu,
MTOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUYECKOU CBA3U MEXKIY
BEILIECTBAMH PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTb  CYIIHOCTb  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPEICTBOM COCTAaBJIECHMS AJIEKTPOHHOro OasiaHca
ATUX PEaKLINM;

IIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HX
CTPOCHUH, BO3MOKHOCTH IIPOTEKAHMS XUMHAYECKUX
IIPEBPAILICHH B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChI
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO dJIeMEHTa Mo Gopmyre
COEMHEHNSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€Thl 10 YPAaBHEHUIO XUMUYECKON PEAKIINY;

coOnoaTh MIpaBWia MOJIb30BAHUS XUMUYECKOW NOCYAOH H
71a00paTOpPHBIM 000PYOBAHHUEM, a TAKXKE MpaBUIa OOpALIECHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHSIMH IO BBIITOJIHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYyYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKHCIIOTO
rasza);

IIPOBOAUTDH PEAKLIHMH, MOATBEPKIAAIOIINE KAYECTBEHHBIM COCTAaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHI-,
OpomMua-, monua-, kKapOoHat-, ¢ocdar-, CHWIMKAT-, CyJIbdar-,
TUAPOKCUI-UOHBL, KAaTUOHbI aMMOHHS M MOHBI HM3Yy4YEHHBIX
METAJUIOB,  IPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIUH MBICIUTEIBHON IEATEIBHOCTH —
aHaJlu3 U CHUHTE3, CpaBHEHHE, O0OOUIEHHE, CUCTEMaTHU3allHIo,
BBIBJIICHUE IPUYUHHO-CICACTBEHHBIX CBA3CH — I H3YYECHUs
CBOWMCTB BEIIECTB W XHMHUYECKUX PEAKIHN, €CTECTBEHHO-
Hay4YHblE METOAbl TIO3HAHUS — HAOJIOJCHHE, H3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIE (LM pPOBbLIE)
Kontpoasn | IIpakTnuec
n/n MPOrpaMMbl Bceero o0pa3oBaTe/IbHbIE PeCypChl
ble padoThl | KHe padoThl
Pazpen 1. [lepBoHayanbHble XUMHYECKHE OHATHS
Xumust — BakHasg 00/1aCThb

1.1 €CTECTBO3HAHUS U MIPAKTUIECKON 5 2 bubmmorera OK

) P https://m.edsoo.ru/7f41837¢

eATEIILHOCTH YEI0BEKA

12 BelecTBa u XuMH4eCcKue 15 | bubmuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Paznen 2. BaxHeiilnne npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB
21 Bosznyx. Kucnopoa. Ionsitue 06 6 bu6nuoreka [IOK

' OKCHJIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kuciorax u g 1 bu6nuoreka [IOK

' COJISAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

) OCHOBAaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIJIACCHI 1 1 1 bu6mmorexa [IOK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Paznen 3. llepuoaguueckuii 3axon u [lepuoguyeckas cucrema xumnuecknx 3j1emMeHToB /. U. MenaeneeBa. Ctpoenue



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

aToMOB. XUMMHYecKada CBsA3b. OKHUCJIAUTEIbHO-BOCCTAHOBHTEIbLHbIE pPeakuumn

Ilepuonuueckuii 3aK0H U
31 [Tepuonuueckas cucrema 7 bu6mmoreka [IOK
XUMHYECKHUX 31eMeHTOB /[I. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. BuGmiorexa LOK
3.2 OxHeHTe b HO- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJILHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorera [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOIT'PAMME



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

9 KJIACC

KoimuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Kontpoabn | IIpakTnuec (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl KHe padoThl
pecypcsl
Paznein 1. BeniecTBO U XUMHUYeECKHE PeaKIIUU
L1 [ToBTOpEeHUe 1 yrioyOicHHe 3HAHUIMA 5 1 bubnmnorexka [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmoteka [IOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOLIMALIUS. g 1 1 bubnmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazngeny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHUS
21 OO01mas XxapakTepruCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["agorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
23 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 bubamorexa LHOK
' PYTUTBL: ’ p https://m.edsoo.ru/7f412636
WX COCAMHEHUS
24 OO01mas XxapakTepuCTHKa XUMUYECKUX g | ) bubnmoreka [JOK
' snementoB [VA-rpynmsl. Yriepos u https://m.edsoo.ru/7f41a636



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

erMHI/Iﬁ 1 UX COCIUHCHUA

Uroro no pazneny 25
Pasznen 3. MeTaJIBLI M HX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1
3 aXKHEHUIIe MeTaJuIbl ¥ UX COeIUHEHUS 6 hitos://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU 3 bu6nuoreka [JOK
' Ye0oBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




HOYPOYHOE IIVTIAHUPOBAHHUE

8 KUJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

JlaTa

Ne Kontpoa | Ilpakrnu uudpoBbIe

Tema ypoka usyue

n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE

HUS
padoThbI padoThI pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B AKU3HU | bub6nuorexa [IOK
yeJioBeka. Teia v BelecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTMie 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK

& https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnnorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyToBaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl | bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKY TTOBAapPEHHOM 1 bubmorexa HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE dTIEMEHThI. 3HaKH (CUMBOJIbI) | bubnuorexa [JOK

XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocTeie U cl10KHBIE BEIIECTBA 1 nommotexa HO

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [{OK

cUCTeEMAaTHU3al U 3HAHUU

9 ATOMHO-MOJIEKYIIIPHOE VUCHHE
yIAp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
10 Xumunueckas popmyia. BaaeHTHOCTh bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 7oJIs1 XUMHYECKOT'0 DJICMEHTA B bu6mmoreka [{OK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Mosnb. MossipHas bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBus NPOTEKAHUS bu6nmmoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACCHI BEILIECTB. bubnnorexa [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciaenus xojmmyecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM XUMHYECKUX bubmmorexa HOK
. yp https://m.edso0.ru/ff0d5708
peakuuii
Kiaccudukanusi XaMHUUeCKUX peaKIfit
18 (coemuHeHHUs, pa3IoKCHHS, 3aMeICHUS bubmmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
noInoTeKa
19 sHuuKIoneauct. O0o0IIeHNE U 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsHas padora Nel mo teme

bubmuoreka [JOK

20
«BelecTBa 1 XUMHYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
Bosayx — cmecs raszos. CocraB Bo3ayxa.
21 KI/ICJ‘I}(I) 0]l — 3JEMEHT U IPOCTOE a bubmmorera [TOK
poa p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnueckue U XUMHYECKHE CBOMCTBA
22 KHCJIOpoJia (PEeaKIuy OKUCICHUS bubmorexa HOK
poZa {peaxil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcugax
CriocoOblI MoJTy4eHus KUCI0po/ia B
23 J1a00PATOPUU U IIPOMBIIIIIIEHHOCTH bubmorexa LHOK
paTop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIIvH,
24 IMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU bubnmorera [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U PHIAOTCPMUUYECKHUX PEAKIIHSIX
Tomnuso (HedTh, yroab U METaH).
25 3ar ﬂsHeéHeql;m ¢ a, CIIoCcOOBI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpaxTuueckas padbora Ne 3 o Teme
26 «[Tomyyenne u coOupanme KUCIOPOIa bubmmorexa LIOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY»
7 Bonopoa — snemeHT u npocroe bu6mmoreka [{OK
BemecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 Du3nYeCKUe 1 XMMUYECKUE CBOKCTBA bubnuorexa [JOK
Bojopoja. [Ipumenenune Boopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IToHsaTHE O KMCIOTAX U COIIX nommorexa O

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0plI noJtyueHus BOAOPOa B

bubmuoreka [JOK

30
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuueckas padora Ne 4 mo Teme
31 «[TonmydeHne u coOMpaHue BOIOPOIA bubmorexa HOK
Y . P HOPOAE, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €r0 CBOMCTB»
. bubmuoreka [JOK
32 Mosipablii 00bEM ra30B. 3aK0H ABOTaIpo
P AP https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WA 00BEMY
Breruucnenust 00bEMOB ra3oB 110
34 ABHEHUIO PeaKilMy Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
15 Du3nyYecKue 1 XMMUYECKUE CBOKCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITorsitue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacklenaslie u
37 HEHACHI epHHI)IG paCTBO bl. MaccoBast bubmorexa HOK
H P Pl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C bubnnorexa [JOK
38 .. . N
OIIpeAeIIEHHON MacCOBOM J10JIE https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOIO BEILIECTBA»
19 KonTponbnas padorta No2 mo teme bubmuorexa [JOK

«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcubl: cocTaB, KIaCCHU(PUKAIIHS,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHus: coCTaB, KiIacCu(puKaIms, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bub6nuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losryyeHne u XUMHYECKHE CBOKCTBA bubnnorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIOCOObI bubnuorexa [JOK
MOJIy4E€HUsl, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COETUHEHUI»
43 ['eneTnyeckas cBSI3b MEXKIy Kilaccamu bubanorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [{OK
49 O06o0mieHne 1 cucTeMaTu3aus 3HaHU K
- t https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 mo teme
" bubnuorexa [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coeqrHeHnn"

https://m.edsoo.ru/00ad9¢ela
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[TepBbie MOMBITKY KIaCCHPUKAITTU

51 XUMHYECKHX d1eMeHTOB. [loustue o bubnnorexa [IOK
| https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas
52 cucTeMa XUMMUYECKuX 3jieMeHToB /. U bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpynnel, IOATPYIIIE Bubmorexa TOK
PHOZbL, TPy - HOUPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmnorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 ajieMeHTOB Ilepuoaudeckoi cucTemsl [ bubmorexa LHOK
p | https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA
56 o ero noJjiokenuro B Ileproanueckoi bubmorexa LHOK
p https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnuorexa [JOK
MeneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96¢e
rpak1aHuH
53 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
59 HNonnas xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanentHas nosisipHasi XuMH4Y€eCKas CBS3b

https://m.edsoo.ru/00adaab&
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61 KoBasieHTHast HeTONsIpHAs XUMHUYECKast | bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 1
OKHCIHTEIIH H BOCCTAHOBHTEIIH https://m.edso00.1ru/00adb076
65 KonTtponsHas padora Ne4 mo teme | bubnnorexa [IOK
«CTpoeHne aToMa. XUMHUUYECKasi CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U | bubnnorexa [IOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00adb33c¢
67 PezepHblit ypok. O600mIeHNE 1 | bu6numorexa [IOK
cUCTeMaTHU3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 PesepHblit ypok. O600mIeHNE 1 | bubnnorexa [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KosmnuecTBo yacos i DJIEeKTPOHHbBIE
aTa
Ne Kontpos | IlpakTnu uudpoBbIe
Tema ypoka usyue
n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE
HUSA
padoThI padoThI pecypcol
[Iepnonnueckuit 3akoH. [lepnonnueckas
1 crucTemMa XMMHU4YecKux 3iemeHToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBbIX TPEX 1 bubmmorexa [HOK
p p https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEeHKIaTypa | bubnuotexa [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOM CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTALNTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «[ToBTOpEHNUE U yriyOieHHe 3HAHUI 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
6 Kitaccupukanuss XUMHIECKUX PeaKIIHid 1 bubanorexa [JOK
10 pa3JINYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUYECKOU
bubmuoreka [JOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKLMIX
g IToHsATHE O XUMHUYECKOM PaBHOBECHU. 1 bubnuorexa [JOK

CDaKTOpBI, BJIMAIOIIHUC HA CKOPOCTb

https://m.edsoo.ru/00adc28c



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

XUMHYECKOH PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmorexa [{OK

XUMHYECKUE CBOWMCTBA HA PUMEPE

9
peaxkiuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUUECKON
10 nccoruanuu. CUIbHBIE U ci1a0ble bubmorexa LHOK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmorexa LHOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIpeACTaBICHUIl 00 bubmorexa LHOK
. e https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON AUCCOIUALINKI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPECTABIIEHUNA 00 DIIEKTPOIIUTHUECKON bubmorexa LHOK
peat p https://m.edsoo.ru/00add8b2
IUCCOLMALIUNA
14 IMousgaTue o ruaponanse cosei bubmorexa LHOK
o https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 006006 7|
ODIICHHUE H CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padorta Ne 1. «Pemienue bubmuorexa [JOK
3KCTIEPUMEHTAIIBHBIX 3a]1aW» https://m.edsoo.ru/00addbfa
KoHnTtponbhas padora Ne2 o teme
17 «DIEKTPOIIUTHYECKAS] TUCCOLMAIINS bubmorexa LHOK
p A HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMu B pacTBOPAX)»
13 OO6m1as XxapakTepucTHKa rajJoreHoOB. bubnnoreka [JOK

https://m.edsoo.ru/00addfe2
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xJiopa

XmopoBogopoa. CossiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, OJIYUEHHUE bubnmorera [TOK
’ i ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTrueckas paborta Ne 2 o reme
20 «ITomyueHnune coISTHOI KUCIIOTEI bubnmorera [TOK
y - N ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOMCTBY
Brruucnenus no ypaBHeHUSIM
21 XUMHAYECKHUX PEaKIIUU, €CIIU OQUH U3 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
” OO6m1as XxapakTepuCTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynner https://m.edsoo.ru/00ade64a
Aitorponable MOOU(DUKAIIAN CEPEL.
23 HaXO)KIJ)IGHI/IG CEPEI Hq)eé coeaHHer})mﬁ B bubnnorexa [IOK
P l https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKHE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpuzndeckue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHas KHCIOTa
25 (1)1/1314%01(1/11; u xmi)nqecxne CBOI;ICTBa bubnmorera [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE MPOMBIIILIEHHOTO CIIOco0a
26 MMOIYYEHHUS CEPHOM KUCIOTHI bubnmorera [TOK
yH p | . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH
Cpe/lbl COCIMHEHUSIMU CEPBI
27 Brruncnenue MaccoBoM 10JIH BBIXOJa bu6nmmoreka [JOK
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IPOAYKTA PEaKuu

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

OO01as xapakTepucTuKa 3J1eMeHTOB VA-
rpynnsl. A30T, pacipocTpaHeHHE B

bu6mmorexa [{OK

28
npupojie, PU3NYECKUE U XUMUIECKHE https://m.edsoo.ru/00adeeatd
CBOICTBA
AMMHuak, ero pusnyeckue u

29 XHMHYECKHE CBOMCTBA, OIyUYCHUE U bubmmorera [JOK

’ i https://m.edsoo.ru/00adf004
IpUMEHEHNE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomyyenne aMmMuaka, U3y4eHHE €ro bubmorera [JOK
. e > M5 https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XHMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00peHnii. XMMHUYECKOE 3arps3HCHUE bubmmorera [JOK
yAo0p o p https://m.edsoo.ru/00adf518
OKPY>KaIOIIEH Cpeibl COSAMHEHUSIMU
azora
®docdop. Oxcun docdhopa (V) u

33 (100c<(11))0 pHasI KI/ICJI((l))Ta q)q)lfm(qez:lcne " bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTBA, MOJTyYCHUE
Hcnonb3oBanue hocharoB B kKauecTBe
34 MMHEPAJIbHBIX YIO0OpeHUH. 3arpsa3HeHue bubmmorera [JOK
p . yAo0p - arp https://m.edsoo.ru/00adfc20
PHUPOJTHOM cpenbl pocharamu
15 Yraepon, paclipocTpaHEeHHE B IIPUPOJE, bubnuorexa [JOK

(I)I/IBI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yriaepoja, ux Gusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubmuoreka [JOK

36
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 VYronbHast KUCIOTA U €€ CoNn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
18 "ITosryueHue yriieKucioro rasa. bubnunoreka [IOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC MTOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepoaa
bu6mmoreka [{OK
40 Kpemnuii u ero coefuHeHUs
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenune
41 AKCIIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubmuorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHECHUS»
KonTponbnas padora Ne3 no teme
. bubmuorexa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
bubmuoreka [JOK
43 MerTtannuueckas CBsI3b U METAJNIMYECKas

KpUCTAJLINYCCKaA peméTKa.
duznyeckue CBOMCTBA METAJIOB

https://m.edsoo.ru/00aec103e
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XUMHYECKHE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUI bubnnorexa [IOK
p P P https://m.edsoo.ru/00ael156
METAJLJIOB
OO01mue criocoObl MOTYYSHHUS METALIOB.

45 CmuiaBbl. Beruuciienust mo ypaBHEHUSM bubnnoreka [JOK
XUMHYECKHX PEAKIUI, €CIIU OUH U3 https://m.edsoo.ru/00aecl 156
peareHTOB COJICPKUT MPUMECH

46 ITorsATHE O KOPPO3NHU METAIIJIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIIbI
10 https://m.edsoo.ru/00ae14b2

48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubnmorera [TOK

A AP A p https://m.edsoo.ru/00ae14b2

49 [I{es104HO3EMENBbHBIE METATLIBL — bubnnorexa [JOK
KaIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8

50 Bakueiiime coeauHeHU KaJIbIUA bubmmorera [TOK

A H https://m.edsoo.ru/00aecl5¢e8

51 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN

57 JKEcTKOCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 o reme
S .. bu6mmoreka [JOK

53 JKECTKOCTEL BOABI U METOIEI €6

" https://m.edsoo.ru/00aclae8
YCTpaHEHUS

54 N — bubmuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmMoTepHBIe CBOWCTBA OKCHIA U bubnuorexa [JOK
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 OKcuibl, THAPOKCHUIBI U COJIU XKeJe3a bu6mmoreka [{OK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATU3aLUs 3HAHUN
[IpakTrueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIBHBIX 3aa4 MO TEME bubnnorexa [JOK
«Bakuenume MeTalibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSDY
Brruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3
60 €areHTOB J1aH B U30BITKE WIN CONEPKUAT bubnnorexa [IOK
p . p https://m.edsoo.ru/00ae1750
pUMecH. BhIrCIIeHns] MacCOBOM JI0JIH
BBIXO/1a TPOJYKTA PEaKIIUu
61 O0001Ienne 1 cucTeMaTH3alns 3HAHAN
KoHnTtponbhas padora Ne4 o teme
62 «BakHelMEe MeTaIIBI U UX
COEIUHEHUSY
63 BemecTBa u Marepuansl B bu6mmoreka [{OK
IIOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUUYECKOE 3arpsA3HEHNE OKPYKAOLIEH bubmuorexa [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHny SK0I0rHYeCcKux bub6nuoreka LIOK
npodeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eH1Ee U bubnnorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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

cUcTeMaTu3alus 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBubiit ypok. O600111eH1E U | bubnuorexa [JOK
cUucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBHeIit ypok. O600ICHHE 1 | bubnnorexa [JOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., Octpoymon WU.I'., Cnagkor C.A.,
AxkrrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienues
» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxuunonepHoe obiectBo «M3naTensctBo «lIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

YMK k yuebnuky ["abpuensna O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






