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[Iporpamma Mo XuMuUM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
coCTaBlieHa Ha OCHOBE TpPeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO oOImIero oOpa3oBaHus,



npeactaBieHaplx B PI'OC OO0, a Takxke Ha ocHOBE (enepabHON
paboyeiil mporpaMMbl BOCOUTAHUS M C YYETOM KOHLETIIUHU TPETIOIaBaHUs
y4eOHOro nmnpeamera «XHMHs» B 00pa30BaTENbHBIX OpraHU3aLUAX
Poccuiickon ®@enepanum.

[Iporpamma 10 XMMHM Ja€T MNPEACTABICHHE O LEJAX, OOIIeH
cTpareruu OOydYeHHWs, BOCIUTAHUS M Pa3BUTUS  OOy4aIOUIUXCS
CpelcTBaMM  y4ye€0HOro NpeIMeTa, YCTaHAaBIMBAaET  00s3aTEIbHOE
MPEAMETHOE COJIEPKAHUE, MNPETyCMATPUBAET PACIpPEACIIEHUE €ro II0
KJlacCaM M CTPYKTYPUPOBAHHME IO pa3jiesiaM M TeMaM MIpOorpaMMbl IO
XUMUH, ONPEIEISIET KOTUYECTBEHHbIE U KAUYECTBEHHBIE XAPAKTEPUCTUKU
coZlepKaHusl, PEKOMEHAYEMYIO TIOCIEA0BATENIbHOCTh U3YyUYEHNS XUMHH C
y4€TOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYarommxcs,
onpenesieT BO3MOXKHOCTU NpeIMeTa Uil peanu3aluuud TpeOOBaHUU K
pe3yibTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTENbHOW MpPOrpaMMbl Ha
YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHus, a TakXke TpeOOBaHUU K
pe3yibpTaTaMm oOy4YeHHUS XMMUU HAa YPOBHE €€l M3ydeHUs MpeameTa u
OCHOBHBIX BUIOB Y4E€OHO-TI03HABATENBHON JEATEIBHOCTH 00YYarOLIErocs
10 OCBOEHHUIO YYEOHOT'0 COAEPIKaHHUS.

3HaHWE  XMMHHM  CIY>)KUT  OCHOBOM 111 (OpPMHpPOBaHHUA
MHUPOBO33pEHUs 00yYaromerocs, €ro MpeacTaBICHUd O MaTepuaIbHOM
€AUHCTBE MHpa, BAXHYI POJb UrpaloT (OpPMHUPYEMbIE XHUMHEH
MPEACTABICHUS] O B3aUMOIIPEBPAIICHUSAX HHEPTUM U 00 HSBOJIIOLUH
BEIIECTB B TMpUPOJE, O MyTSIX PEHeHus TriI00adbHbIX MNpodIemM
YCTOMYMBOIO DPa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETHYECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenne xumun:

CIIOCOOCTBYET peain3allii BO3MOXKHOCTEW [JIsi CaMOpPa3BUTHUS U
dbopMupoOBaHUS KyJbTYpbl JUYHOCTH, €€ 00mer u (yHKIMOHATLHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHWE MBINIJICHUS W TBOPUYECKHUX
COCOOHOCTEN O0y4YarOMIMXCs, HABBIKOB UX CAMOCTOSATEIBHON yueOHOM
NEeSATEIbHOCTH, HKCIIEPUMEHTAJIbHBIX W UCCIEI0BATEIbCKUX YMEHUH,
HEO0OXOJAMMBIX KaK B IMOBCEIHEBHOW KU3HU, TaK U B MpOo(eccHOHaIbHOMI
NEeSATENbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYyYHOTO MBILUICHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3[JIsiIa Ha EAUHCTBO MPUPOJLI U YeJIOBEKa,
ABJISIETCS OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHUM €CTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH O0YyYarOIINXCS;

CcrocoOCTByeT  (OPMHUPOBAHUIO IIEHHOCTHOTO  OTHOIIEHHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJI B DKOJIOTHUYECKOE 00pa3oBaHUe 00yYaIOIIUXCS.

JlanHple HampaBieHUST B OOYYEHMHM XUMHUU OO0ECHEYHBAIOTCS
cnenu@UKol Ccoaep)KaHusl Y4yeOHOro TpeaMeTa, KOTOpPbIA SIBIAETCS
nearoruyecky aanTUpOBaHHBIM OTPaXEHUEM 0a30BOM HAYKU XMMHUH Ha
OITPENICIIEHHOM JTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO o0OIIero o0Opa3oBaHUS
OpUEHTHUPOBAH Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMbI MEPBOHAYATBHBIX
NOHATUA XUMHH, OCHOB HEOPraHMYECKOM XHMHH M HEKOTOPBIX
OTJIENBHBIX 3HAUNMBIX TIOHATUN OPTaHMYECKON XUMUHU.



CtpyKTypa coaepkaHusl IporpaMMbl IO XUMUHU C(HOPMUPOBAHA HA
OCHOBE CHCTEMHOro moaxoaa K e€ wu3yueHur. CoaepxaHue
CKJIQ[bIBAETCSI W3 CHUCTEMBbl TMOHATHH O XHMHYECKOM D3JJIEMEHTE M
BEILIECTBE M CHUCTEMbl MOHATUH O XUMHUYECKOM peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI M0 MPUHLUITY MOCIIEI0BATEIBHOIO
pPa3BUTHUS 3HAHMM HA OCHOBE TEOPETHUECKHX MPEACTaBICHUI pPa3HOro
YPOBHSI:

—  aTOMHO-MOJIEKYJSIDHOTO  Y4Y€HMSI KaK  OCHOBBI  BCErO
€CTECTBO3HAHMSI;

— Ilepuogmueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOTO
3aKOHA XMMUH;

— YUYEHHU O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— NPECTaBIECHUN 00 JIEKTPOIUTHYECKON JUCCOLMAIIMN BEIIECTB B
pacTBOpax.

Teopernyeckre 3HaHUSI paCCMATPUBAIOTCS Ha OCHOBE 3MITMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIEI0BATEIBHO
OT OJHOTO YPOBHS K JPYroMy, BBINOJHAS (YHKUUU OOBSICHEHUS H
MIPOTHO3WPOBAHUSI CBOICTB, CTPOEHUSI M BO3MOKHOCTEH MPAKTHYECKOrO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsl M0 XMMHH CIHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHHUS O XUMUYECKOW COCTABIISIIONIECH HAYYHOU KapTUHBI MUpPa B
JIOTUKE €€ CHUCTEMHOW MPUPOJIbl, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY
3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHne XUMUM HNPOUCXOIUT C
MPUBJICYCHUEM 3HAHUW M3 pPaHEe M3YUYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpyxarommii Mup», «brnonorus. 5—7 xkimaccs» u «®usnka. 7 Kmacey.

[Ipn u3yyeHnn XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHMIA OCHOB
XUMUYECKOM HayKd Kak oOOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JESTENIbHOCTU YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM  KYJbTyphl. 3ajgada ydyeOHOro TMpeaMeTra COCTOMT B
(GOpMHPOBAHNUU CUCTEMBI XMMUYECKUX 3HAHWUN — BaKHEHIIMX (DaKTOB,
MOHSATUM, 3aKOHOB UM  TEOPETUYECKUX TMOJIOKEHHH, JTOCTYIHBIX
0000IIeHHII  MHUPOBO33PEHUYECKOIO  XapakTepa, s3blka HAyKd, B
MpUOOLIEHUU K HAYYHBIM METOJaM IMO3HAHMS MPU U3YyUYEHUHU BEILECTB U
XUMUYECKUX PEaKUuid, B (POPMUPOBAHMUU U PA3BUTUU IMO3HABATEJIbHBIX
YMEHUH M HX NPUMEHEHHMH B Y4eOHO-TIO3HABAaTEIbHOM U YyuyeOHO-
UCCJIEI0BATENbCKOW  JEATENbHOCTH, OCBOCHMM MpaBWJ 0€30MacHOro
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipu M3yuyeHUn XMMHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
BaYKHOE 3HAYEHUE NPUOOPENN TaKUE LU, KaK:

— (hopMHUpPOBAHNE UHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
pelieHnuif, CHoCOOHOM amanTUPOBAThCA K OBICTPO  MEHSIOITUMCS
YCJIOBUSIM JKU3HU;

— HaIlpaBJIEHHOCTh OOYYEHHS Ha CHCTEeMaTH4eCKOoe MNpPHOOIICHHUE
oOydJaroumxcsi K CaMOCTOATENbHON I03HABATEeIbHOW JI€ATEeIbHOCTH,
HAyYHbIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMHU;

— oOecrieueHHE YCIOBUM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO
00yYaloIMMHUCS ONbITa Pa3HOOOPA3HOM JEATEIBHOCTH, IO3HAHUS U
CaMOMNO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),



MMEIOIIMX  YHUBEPCAJIbHOE  3HAYEHUE I pa3JIMYHBIX  BUJOB
NEeSATENbHOCTH;

— ¢opmupoBanue oOmeld (yHKIHOHATHPHOWM W €CTeCTBEHHO-
HAyYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSACHATH U OILICHHUBATH
ABJICHHSI OKPY’KAIOILEr0 MHUPA, UCIOJb3Ysl 3HAHUS U OIBIT, OJyYECHHbIE
IpU U3YYECHUH XUMHUM, TPUMEHSATh HUX MPU PEIICHUH MpodieM B
ITIOBCETHEBHOM KU3HU U TPYJAOBOM AECATEIBHOCTH;

— (opmupoBaHHe Yy 00y4YaIOUIMXCA TYMAaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHUS LEHHOCTH  XUMHUYECKMX 3HAaHUM I BBIPAOOTKHU
AKOJIOTMYECKH LEJIECO00Pa3HOro TMOBEACHUS B OBITY H TPYIOBOH
NEATENbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYKAIOIIEH
IIPUPOHOU CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHMTAaHUI0O HAa  OCHOBE  YCBOCHHSA
0O0IIEeYeIOBEYECKNX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiis U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee yKciio YacoB, OTBEAEHHBIX JJI U3YUYECHHS] XUMUU HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kimacce — 68
yacoB (2 Jaca B HeJlel0), B 9 kitacce — 68 4acoB (2 yaca B HEICIIO).



COILEPKXAHUE OBYYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuu. Pomp XMMuUHM B KW3HH YEIIOBEKA. XHUMHUS B
cucreMe Hayk. Tema u BemecrBa. (PU3WYECKHE CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BenlecTB. lloHATHE O MeTonax MO3HaHUS B
xumun. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMECEH.

AToMBI W  MOJEKynbl. XHUMHYECKHE 3ieMeHThl. CHMBOJIBI
XUMUYECKUX 3JeMeHTOB. [IpocTeie M cloXHbIE BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB — XMMHUYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA CoOCTaBa BewIeCTB. OTHOCHUTENbHAS
atomHasi Macca. OTHOCUTENIbHASI MOJEKYJIApHas Macca. MaccoBasi 10Jid
XUMHUYECKOTO AJIEMEHTA B COEUHEHUU.

KommuectBo BemectBa. Monb. MomsipHass macca. B3anMocBs3b
KOJIMYECTBA, MACChl U YHCIIa CTPYKTYPHBIX €IMHHUILl BelecTBa. Pacuérsl
1o opMyJIaM XUMHYECKUX COETHUHEHUIA.

du3znyeckre U XUMHYECKHUE SIBJICHUS. XHUMHUUYECKas peakuus u eé
MPU3HAKU. 3aKOH COXPAHEHUsI MacChl BEIIECTB. XUMHUYECKHE YPaBHEHHUS.
Knaccudukanusa XUMHUECKMX peakiuil (COEIMHEHHUs, pa3lIoKEeHUS,
3aMeIeHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOM TOCYJ0i, MpaBuiaMu pabOThl B
nabopatopurn M npuéMaMu  oOpalieHuss ¢ JJaOOpaTOPHBIM
000pyI0BaHUEM, U3YUYEHUE U ONUCAHUE (PU3MYECKHX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIECTB, HAOMOAeHNE (PU3NYeCKuX (IJIaBJI€HUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIEHUE M KOHJIEHCaLUs
BOAbI) M XHMHYECKMX (TOpEHHE CBEYM, MPOKAJIMBAHHE MEIHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) sIBJICHUM, HAOII0ICHUE U
ONMKCaHUE TMPU3HAKOB MPOTEKAHMSI XUMUYECKUX PEaKIUi (pa3ioKeHHe
caxapa, B3aMMOJCICTBUE CEPHOM KHCIOTBI C XJIOpPUIIOM Oapus,
paznoxxkenune ruapokcuga menu (ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE
xejeza ¢ pactBopom conu Menu (1), u3ydenuwe crnocoOOB pazieneHus
CMeced: C TIOMOUIbI0O MarHuTa, (QWIbTPOBAaHUE, BbINApUBAHUE,
TUCTUIUTALINS, XpoMaTorpadus, TpOBEeIeHUE OYHCTKU MOBAPEHHOM COJIH,
HaONIOZeHWE W ONKMCAaHWe  pe3yJIbTaTOB  IMPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MacChl, CO3JIaHHE MOoJeei
MOJIEKYJI (IIapOCTEP’KHEBBIX ).

BakHenuue npeacTraBuTe M HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech razon. CoctaB Bo3ayxa. Kuciopong — sneMeHT u
npocroe BelecTBo. HaxoxkaeHue Kuciopoja B Npupoje, puanyeckue u
XUMUYeckue cBoiicTBa (peakuuu ropenus). Oxcuabl. I[Ipumenenue
kuciopoga. CrocoObl TOJMYy4YEeHHsS] KUCIOpOAAa B JIabOpaTtopuu M
npoMbluieHHocTH.  KpyroBopor kucimopoga B mpupone. O3oH —
aJIIOTpoIHasg MoAU(UKAIUSA KUCIOpOAa.

TeroBoit  3ddexT XUMUYECKON peakuuu, TEePMOXUMUYECKUE
ypaBHEHUS, DK30- U SHIOTEPMHUUYECKHE peakiuu. TOMIuBO: yroib M
MeTaH. 3arps3HEHHE BO3JAyXa, YCWICHHE MapHUKOBOTO 3ddekTa,
pa3pylieHre 030HOBOT'O CJIOS.



Boaopoa — anemeHT 1 npocToe BemecTBo. HaxoxieHne Bogopoaa B
npupoje, pusndeckre U XMMUUECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenus. Knemorel u conu.

MousipHbIi 00BEM Tra30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHUSM.

dusnyueckrne CBOMCTBA BOJBI. Boma kak pactBoputens. PacTBopsl.
HacplienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTh BEIIECTB B
Boze. MaccoBas noJjig BemiectBa B pacTBOpe. XHMMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHUA. Ponp pacTBOPOB B NPHUPOAE WM B KU3HH YEIOBEKA.
KpyroBopot Bozibl B IpUpoAe. 3arpsi3HEHUE NMPUPOJIHBIX BoJ. OxpaHa H
OUYHMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus HEOPTaHUYECKUX COCIVMHEHUH. OKcuIbl.
Knaccudukanus okcuaoB: coiieobpasyrommue (OCHOBHBIC, KHCIOTHBIC,
ampotepHpie) W  HecojeoOpasyromue. HomeHkIaTypa  OKCHIOB.
DuU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyueHne okcuios.

OcHoBaHusl. Knaccudukanms OCHOBAHUU: ETOYH u
HEpacTBOpUMbIE OCHOBaHUA. HomeHkimarypa ocHoBaHui. PU3NYECKUE U
XMMHUYECKUE CBOMCTBA OCHOBAaHUH. [lomyyeHrne OCHOBaHMUI.

Kucnorel. Knaccudukaruss kucinor. HomeHkiarypa KHCIIOT.
DU3NYECKUE U XUMUYECKAE CBOMCTBA KUCIOT. Psii akTUBHOCTH METAJIIOB
H. H. bekerosa. [lonydyeHue Kucior.

Comu. Homenknarypa comneid. Pu3nyecKkrne 1 XMMAYECKUE CBOMCTBA
conen. [lomyuyenue coieil.

'enetnueckass  CBA3b  MEXAY  KJIacCaMM  HEOPraHUYECKHUX
COECIMHEHU.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPEICICHUE COAEpPKAHUSA KHUCIOpoAa B BO3JAYyXE,
MoJIy4eHHue, cOOMpaHue, paclo3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/Ia,
HaOIOZICHUE B3aUMOJEUCTBUSA BEIIECTB C KHCIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI U MPEKPALEHUsI TOpeHUs (Moxapa), O3HAKOMIIEHHE C
oOpa3iaMu OKCHJIOB U ONHCAHUE MX CBOMCTB, MOJy4YeHHUE, COOMpaHUE,
pacno3HaBaHME€ M HM3yYE€HHE  CBOMCTB  Boaopoja  (TOpeHwue),
B3auMoJielicTBUe Bojopojga ¢ okcugom wMeau  (ll)  (Bo3moxkHO
WCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB), HAONIOJEHHE OOpa3loB BEIECTB
KOJMYECTBOM | MOJb, HCCIENOBAaHUE OCOOCHHOCTEH PacTBOPEHHUS
BELIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C
ONpPENEIEHHOM  MAacCOBOM  JOJIEM  pPAacTBOPEHHOIO  BEIIECTBA,
B3aMMOJIEUCTBHE BOJIbI C METAJJIaMU (HATPUEM U KaJIbLIMEM) (BO3ZMOXHO
HCTIOJIb30BaHUE BUJICOMATEPUAJIOB), UCCIIeIOBAHUE o0pas1oB
HEOPraHWYECKUX BEIECTB PA3IUYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHUS
OKpPacKd WHIMKATOPOB B pAacTBOpax KHCIOT M IIEJIOYEH, H3y4YeHHE
B3auMojiercTBust okcupa meau (ll) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCIOT C  METaulaMH, peakUUd  HeUTpaiu3aluu, II0JyYEHHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOIO METajjia JAPYTUM U3
pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAJIbHBIX 3aJlad 10 TeMe
«Baxnenme Ki1accol HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
aemenToB JI. U. MengeaeeBa. CrpoeHue aTomoB. XHMHYeCKasi
cBsI3b. OKHCIANTEIbHO-BOCCTAHOBUTE/ILHbIE PEaKIMU

[lepBble TOMBITKH KJIACCU(UKALMK XUMHUYECKUX 3JIEMEHTOB.
[lonsiTue 0  rpynmax  CXOOHBIX  3JIEMEHTOB  (IIEJIOYHBIE U



HIEJI0YHO3EMETBHBIE METAJUIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(POTEpPHBIE OKCHJIBI U THIPOKCHIBI.

Ilepnogmueckuin 3akoH. Ilepuommueckas cucTeMa XUMHYECKUX
anemeHTOB Jl. 1. MenneneeBa. KopoTkonepuoaHas v JJIMHHONIEPUOIHAS
dopmbr [lepuogmdeckoit cucTeMbl XuMUYecKux diemMeHToB J[. U
MenpneneeBa. Ilepuoasl u rpynmbl. @U3HMYECKAN CMBICH HOPSIKOBOIO
HOMEpPA, HOMEPOB MEPUOA U TPYIIIILI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30Tombl. DIIEKTPOHBI.
CtpoeHHE AJIEKTPOHHBIX O000JOYEK aTOMOB TEpBBHIX 20 XHUMHYECKUX
anemeHToB  llepmoamueckonn  cucremer . WM.  Mengeneena.
XapakTepucTka XUMHUYECKOTO 3JIEMEHTa 10 €ro IMOJIOKEHHI0 B
Ilepnonmueckou cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTOMOB XHMHYECKHUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO TpynHmnam H
MEPHOJIaM.

3nauenne llepuomnueckoro 3akoHa u Ileproanveckoil CUCTEMBI
XUMUYECKUX OJJIEMEHTOB JJIA pa3BUTUS Hayku u mnpaktuku. J[. W.
MenpeneeB — y4€HbIN U TpayKIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJspHAs U HEMOJISIPHASI) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb okuciaeHusl. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[Ipoueccsl ~ OKUCIEHHMSI U BOCCTaHOBJIEHMsS.  OKUCIMTENUM U
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3loB  BEHIECTB METANIOB U  HEMETAJJIOB,
B3aUMOJICHCTBUE THAPOKCH]IA [IMHKA C PACTBOPAMH KUCIOT U IIEIOYEH,
MPOBEICHUE OIBITOB, WUIIOCTPUPYIOUIMX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX  pEaKIUil  (FOpeHue, peakluu  PaslIoKEeHHUs,
COCIMHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBSI3ed MPU U3YYCHUU XUMUU B 8
KJIacCe OCYILECTBIISIETCA YEPe3 UCIIOIb30BAHUE KAK OOLIUX €CTECTBEHHO--
Hay4YHBIX TOHSTUM, TaK W TOHSTHUH, SBISIONIUXCS CUCTEMHBIMU IS
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LMKJIA.

OOuue ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAYYHBIM (PaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, AaHaJU3, CHUHTE3, KiacCU(pUKaLMs, T[EPUOAUYHOCTD,
HaONIOZeHUE, JKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHHUE, MOJETb,
SBJICHHE.

®du3uka: MaTepusi, aToM, dJIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIU/,
U30TOMbI, PAJAUOAKTHUBHOCTb, MOJEKYJa, JJIEKTPUUYECKUN  3apsl,
BELIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHHUE BEIllecTBa, TIas,
bu3nYecKre BeTUYNHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IIJIAHETHI, 3BE3IHI,
ConHue.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIHI,
M0JIE3HbIE NCKOIAeMbl€, TOIIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMUYecKas peakius

[lepuomnueckuin 3axkoH. Ilepuommueckas cucremMa XUMHYECKHUX
anemenToB . . MenneneeBa. CtpoeHrue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUM CBOMCTB XMMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB,



KaJIMs, KalbLUs M HX COCOUHEHHM B COOTBETCTBHM C IIOJOKEHUEM
AJEMEHTOB B [lepnoanueckon cucreMe U CTPOEHHEM X aTOMOB.

CtpoeHue  BemecTBa: BHJABl  XMMHYECKOM  CBsi3U.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THUIIA
KPHUCTAJUIMYECKOMN PEIETKN U BUJIA XUMUYECKON CBSI3H.

Knaccudpukanms M HOMEHKJIATypa HEOPraHMYECKUX BEIECTB.
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaccaMm
HEOPTaHUYECKUX COECIVHEHUN, TEHETHUYECKasl CBSI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanys XMMUYECKUX PEaKIM MO pa3InYHBIM MpPU3HAKAM
(MO YKMCIly ¥ COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEILIOBOMY
s deKTy, Mo U3IMEHEHHUIO CTETICHEH OKHUCICHUS XUMUYECKUX AJIEMEHTOB,
o0 0OpaTUMOCTH, TIO YUACTHIO KaTaliu3aTopa). DK30- U SHIOTEPMUUYECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue O CKOPOCTM XUMHUYECKOM peakiuu. Ilonstue 00
o0OpaTUMBIX W HEOOpAaTHMBIX XHUMHUYECKHX peakuusx. I[lonstue o
TOMOTEHHBIX M I'€TepOreHHbIX peakuusax. [lonsarne o xkaranuse. [lonstue
O XMMHYECKOM paBHOBeCHH. DPaKTOpbI, BIHSIIOMIAE HAa CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE ~ PEAKUUHU,  DJIEKTPOHHBIN
OallaHC ~ OKHMCIINTENBHO-BOCCTAHOBUTENIBHON peakuuu. CocTaBieHHE
ypaBHEHUH OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii C

MCIIOJIb30BaHUEM METO/A 3JIEKTPOHHOTrO OajaHca.

Teopus DIEKTPOIUTHYECKOW JUCCOLMALMM. JEKTPOJIUTHl H
HEedNeKTpoJauThl. KaTnoHbI, aHMOHBI. MeXaHU3M IUCCOLMAIMN BEIIECTB C
pa3IMUYHBIMU  BUJAMU XUMHUYECKOW CBs3u. CTemneHb JIUCCOIMALINM.
CusibHbIE U Ccl1a0ble 3JIEKTPOJIUTHI.

Peakuu noHHOro oOMeHa. Y cioBusl MPOTEKAHUs PEAKIIMI HOHHOTO
oOMEHa, TMOJHBIE M COKpall€¢HHbIE HMOHHBIE YpPAaBHEHUS peaKIuil.
CBoiicTBa KHCIIOT, OCHOBAaHMM U COJIEll B CBETE MNpEACTaBICHUN 00
ANEKTPOJIUTUYECKON auccounanuu. KadyecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTre 0 TUAPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE €  MOJACISAMHM  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHMYEeCKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anMmasza), CIOXHBIX BEIIECTB (XJOpuAa HaTpus), HUCCIEAOBAHHE
3aBUCHUMOCTH CKOPOCTH XUMHUUYECKOM peakiuud OT BO3JICUCTBUSA
pazIMYHBIX (PAKTOPOB, MCCIEAOBAHHME 3JIEKTPONPOBOJAHOCTU PACTBOPOB
BELIECTB, MPOLECCa TUCCOUALMU KUCIOT, EeJoYel U coyei (BO3MOKHO
UCIIOJIb30BAaHUE  BHUJIEO  MaTepHaioB), MPOBE/ICHUE OTIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKK MPOTEKAHMSI pEeaKIMii MOHHOro oOMeHa
(oOpa3zoBaHue ocajka, BbIJICJICHHE Tra3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaklui pasyioKeHHs, COCIMHEHNs), pPaclO3HaBaHUE
HEOPTraHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIUN HA UOHBI,
pelIeHre SKCepUMEHTANIbHBIX 3a/1a4.

HeMmeTauibl 1 MX coeIMHEHUST

OO6miass xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTtpoeHue U Quanyeckue
CBOMCTBA IIPOCTBIX BEIIECTB — TAJIOT€HOB. XUMHYECKHME CBOMCTBA HA
npuMepe Xxjopa (B3aUMOJCHCTBHME C MeTaylaMH, HEMeTaJUlaMH,



uienoyamu). XsopoBojaopoa. CoJisiHasi KUCIOTa, XUMUYECKUE CBOMCTBA,
MOJy4eHne, NpUMEHEeHue. JlelcTBhe XJopa H XJIOPOBOJOpOAA Ha
OpraHM3M 4YeJIOBEKa. BaxHeWmmne XJIOpUABI M KX HAXO0XKICHUE B
IPUPOJE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHH OKuciaeHuss. CTpoeHue Hu
¢u3znyeckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U  CEpHI.
AnnoTtponHble MOAUDUKAIINH KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBofopof, cTpoeHue, GU3NYECKUe U XUMHUYECKHE CBOICTBA.
Okcunapl cepbl KakK MPEICTABUTENM KHUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, (U3MYEeCKHe U XUMHYECKHe CBoiicTBa (0OmmMe Kak
MpEACTAaBUTENST Kjlacca KHUCIOT W crnenuduyeckue). XHUMHUYECKHUE
peakiuu, JieXallue B OCHOBE MPOMBIIUICHHOTO CHOC00a TMONTydYeHHUs
cepHOM KHUCIOTHI. [Ipumenenne cepHoi KucaoTel. COM CEPHOU KUCIIOTHI,
KaueCcTBeHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHHUI B IPHUPOJE. XUMUYECKOE 3arpsI3HEHNE OKPYIKAIOIIEH Cpeibl
COCIMHEHHUSIMU Cepbl (KUCJIOTHBIE JIOKIW, 3arpsi3HEHHE BO3AyXa H
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPAIIICHHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHSA  aTOMOB, XapaKTE€pHble CTENEHU  OKHUCIEHUsA.  A30T,
pacnpocTpaHeHue B NpHUpoAe, (PU3UYECKHEe U XUMHUYECKHUE CBOMCTBA.
Kpyrosopot azora B npupojae. AMMUak, ero Gpu3n4eckrue U XuMHUUECKUE
CBOMCTBA, MOJy4YeHUE U npuMeHenne. Conu aMMOHUA, UX (PU3UUECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KadecTBEeHHas peakiusi Ha HOHBI
aMMOHUS. A30THasl KUCIIOTa, €€ MOTyYeHue, PU3NUECKUEe U XUMHUYECKHE
CBOMCTBA (00IIME KaK MPECTABUTEINS Kilacca KUCIOT U cenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHMSI B KaU€CTBE MUHEPAIbHBIX
yaoopeHuil.  XUMHYECKOE€  3arpsA3HEHUE  OKpYXalolled  Cpenbl
COCIMHEHHUSIMHU a30Ta (KUCJIOTHBIE JAOXKIH, 3arpPS3HEHUE BO3/1yXa, MOYBbI
u  BonoémoB). Dochop, amnorponHsle Moaupuxkanuu Gocdopa,
dbusznyeckue u xumuyeckue ceorictra. Okcup docdopa (V) u pocdhopnas
KHCIIOTa, (U3MYECKMEe U  XHUMHYECKHE CBOMCTBA, IMOJy4YEHUE.
Hcnons3oBanue (hochaTtoB B KauecTBE MUHEPATBbHBIX YA0OPEHHIA.

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OcoGeHHOCTH
CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHS. YTJIepos,
AJUTOTPOIHbIE MOAU(PUKALIMK, PACTIPOCTPAHEHHUE B MPUPOJIE, PU3HUECKHE
Y XUMHUYECKHUE CBOMCTBA. AnicopOius. KpyroBopot yriepoaa B mpupo/ie.
Oxkcuppl yriepoaa, ux (U3MYECKUE U XMMHYECKHUE CBOWMCTBA, JIEUCTBUE
Ha >KMBbIE OPraHU3Mbl, MOJYYEHHUE M MPUMEHEHHE. IKOJOTHYECKHE
npo0sieMbl, CBsi3aHHbIE ¢ OKcuaoM yriaepoza (1V), runoresa rinobdanbHOTO
NOTEIJICHUs KJIMMaTa, MapHUKOBBIA 3(hdexT. YronpHas KucioTa U €€
colid, HUX (U3HYECKME M XHMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npUMEHEHHE. KauectBennas  peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O
COCIMHEHMSIX yriiepoaa (MeTaH, 3TaH, JSTWJIEH, AaleTWIEeH, 3TaHoJ,
[NIMLEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKHU YIJIEBOJIOPOIOB
(yrosib, mpUpOAHBIA Ta3, HEPTH), NPOAYKTHI UX MepepadoTKu (OEH3UH),
UX pOJib B OBITY U TPOMBIIIEHHOCTH. [ToHsITHE O OMOTOTHYECKN BAYKHBIX
BELIECTBAX: KUpax, OeJKax, yriieBoJax — U UX pOJid B )KU3HU YEJIOBEKA.



MarepuanbHOE€  €IMHCTBO  OPraHMYECKMX M HEOPTraHWYECKUX
COCIMHEHU.

Kpemuuii, ero gusuveckre 1 XUMHYECKHE CBOWCTBA, MOMyYEHUE U
npumeHenue. CoearHeHUsT KpeMHuUs B npupoae. OO1ue mpeacTaBiIeHus
00 okcune kpemuusi (IV) u xpemHueBoil kuciore. CHIMKATBI, HX
UCIIONIb30BaHWE B OBITYy, B  TPOMBIIUICHHOCTH.  Bakneimme
CTpOUTENbHBIE MaTepuajbl: KepaMmHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eToH. [IpobGraembl 6€30MacHOT0 MCMONb30BAHUS CTPOUTEIBHBIX
MaTepHualoB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3ydeHue o0pa3IoB HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI, MPOBEJCHUE KAuECTBEHHBIX pPEAKIH Ha XJIOPUA-HOHBI W
HaONIOAEHUE TPU3HAKOB HMX MPOTEKAHUS, OMNbIThI, OTPAKAIOIINE
(¢u3nuecKkue M XUMHUYECKHE CBOMCTBAa TrajOr€éHOB M MX COEIMHEHUU
(BO3MOXHO  HMCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3uaMu XJI0pUA0B (FaJOreHUA0B), 03HAKOMIIEHHE C 00pa3laMH Cephl
U e€ COeAMHEHUSIMHU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJOJIeHHe  mpoliecca OOyriMBaHUA — caxapa IoJA  JICUCTBUEM
KOHIICHTPUPOBAHHONW CEPHON KHCIOThI, H3YYCHHE XUMHYCCKHX CBOHCTB
pa30aBICHHON CCPHON KHUCIIOTHI, MPOBE/ICHNE KAYECTBCHHOM PEaKIiu Ha
Cynb(ar-MOH M HAaOMIOACHHE MPU3HAKA € MPOTCKAHMUs, O3HAKOMIICHHE C
dbu3uYecKUMU CBOMCTBaMU a30Ta, pocdopa U UX COeTUHEHUI (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 0Opa3laMHu a30THBIX U (HOCHOPHBIX
ynoOpeHuil, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3YUCHHUE
CBOMCTB aMMHMaKa, POBEJICHUE KAYECTBEHHBIX PEAKIIMI HA MOH AMMOHHSI
1 ¢ochaT-uoH U U3yYEHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOW  a30THOM  KHUCIOTBI C  MeIbl0  (BO3MOYKHO
HCIIOJIb30BaHUE BH/ICOMATEPUAIIOB), U3y4yeHue Moelen
KPHCTAINIMICCKHUX PEIIETOK anMasa, rpagura, GpysuiepeHa, 03HaKOMICHHE
C TPOLECCOM aACOpOLHH PACTBOPEHHBIX BEILICCTB AKTHBHPOBAHHBIM
yIJIEM M yCTPOMCTBOM  MPOTHBOras3a, IMOJy4YeHHe, coOupaHue,
pacno3HaBaHWE€ W HW3YUYEHUE CBOICTB YIJIEKUCIOrO ras3a, MpPOBEACHHE
KAUeCTBEHHBIX pEaklUMid Ha KapOOHAT M CUJIMKAT-UOHBI M U3Yy4YEHUE
MPU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKIMEH CUIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHWE HKCIEPUMEHTAIbHBIX 3a/Jady 10 TeMe
«BaxHenire HeMeTauibl U UX COCAUHEHHUS.

MeTa/luIbl M KX COeIUHEHMS

OO0miast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBaHMM uX mnoJjoxxkeHuss B Ilepuoanueckoil cucTeME XMMHYECKUX
anemeHToB Jl. 1. MennaeneeBa u ctpoenust atoMoB. CTpOE€HHE METAJIOB.
Meraminueckass CBA3b M METAJUIMYECKash KpUCTAJUIMYECKash pemeTka.
DIIEKTPOXUMHUYECKUN psii HanpsDKeHW MeTauioB. dusmyeckue u
XUMUYECKUE CBoilcTBa MeTayioB. OOmme crnocodbl MOJy4YEeHHUS
MeTaioB. [loHsATHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux ot Koppo3uu. CruiaBsl (CTallb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX
MPUMEHEHHE B OBITY U MMPOMBIIICHHOCTH.

[lenounble MeTayibl: mosioxkeHue B llepuoguyeckoit cucreme
xumuueckux snemeHTtoB J[. WM. MenpgeneeBa, CTpoeHME HX aTOMOB,
HaxoxaeHue B mnpuponae. dusmyeckne M XUMHUECKHE CBOMCTBa (Ha
npuMepe HaTpusi W Kanusi). OKCUIbl U THUIAPOKCUILI HATPUS U KaJusl.
[IpyuMeHeHne MIEIOUYHBIX METAIIIOB U UX COCTUHEHUM.



[Ilenoyno3eMeNbHBIE METAJUIBI MAarHUd W KAJIbLUW: TOJIOKEHHUE B
Ilepnognueckon cucreme xumuuyeckux anemeHtos . M. Menneneesa,
CTPOE€HHE MX AaTOMOB, HaxoxiaeHue B npupoge. Dusmueckue u
XMMHUYECKME CBOMCTBA MAarHvsl W Kainplus. BaxHenmme COeIUHEHHS
KaJIbLMsl (OKCHJ, THAPOKCHM, coii). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpAHEHHUS.

AmoMuHAN: ToJIokKeHne B llepuoandeckon cucremMe XUMHUYECKUX
anemeHToB /. 1. MeHneneeBa, cTpoeHre aroMa, HaX0KAECHUE B IIPUPOJE.
dusznueckne W XUMHUYECKHE CBOWCTBA aMOMUHUSA. AMQOTEpHBIC
CBOMCTBA OKCH/IA ¥ THUJIPOKCUA ATTFOMUHUS.

Kenezo: mnomoxenne B Ilepuoanueckoil CHUCTEME XHUMHUYECKHX
anemeHTOB /. 1. MeHneneeBa, cTpoeHrE aToMa, HaX0XKAECHUE B IIPUPOJE.
du3znyeckre U XUMHYECKHE CBOMCTBA Xkene3a. OKCUAbl, THIPOKCUABI U
conu kenesa (I1) u xenesa (11l), ux coctas, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHUE ¢ 00pa3liaMi METAJJIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMH, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEM B3aUMOJICUCTBUSA
OKCHJA KajblUsi W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE
BHJIEOMATEPHUAIIOB), MCCIEAOBAaHUE CBOMCTB >KECTKOM BObBI, MpoLEcca
rOpeHuss  JKejneza B KHUCIOpoAe  (BO3MOXHO  MCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX peakUuid Ha
MOHBI: MarHus, Kalbl¥s, alfoMuHus, 1uaka, xkeiesa (1) u xxenesa (I11),
Menu (1), HaOmroIeHre U OMKMCAaHKUE MPOIIECCOB OKpAIIMBAHUS TIAMEHU
MOHAMU HATpUs, Kaldusd © KajublUusad (BO3MOXXHO HCIOJb30BAHUE
BHJIEOMATEPHAIIOB), HCCIIEJOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCUAA
QIIOMUHUSA U TUAPOKCHUJIA LIMHKA, PEHIEHUE SKCIEPUMEHTANbHBIX 3a]ad
o teme «BaxkHeillre MeTasuibl U UX COSAUHEHUS.

XHMHUA ¥ OKPY:KaOLIas cpeaa

BemectBa u marepuasiel B MOBCEIHEBHOW JKM3HU YEJIOBEKA.
be3onacHoe HMCMOIB30BAHME BEIMIECTB M XMMHUYECKUX PEAKIUil B OBITY.
[TepBast moMoOIIs IPU XUMUYECKUX 0KOTAX U OTPABJICHUSX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyKaroumed cpenapl (mpeaesbHas
JomycTuMas KoHIeHTpauus BemiectB, panee — IIJIK). Ponp xumun B
PELIEHUH 3KOJIOTHYECKHUX MTPOOJIEM.

Xumuueckuii IKCRepUMenm:

U3yyeHue o0pa3luoB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIJIOB,
MOJIUMEPHBIE MaTEPUAIIbI).

Mesxcnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBSI3ed MPU U3yYCHUHU XUMUU B 9
KJIACcCe OCYIIECTBIISIETCS] YEPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTHH, TaK W TIOHATUM, SBISIONIMXCS CHUCTEMHBIMHU JIJIs
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO6mre ecTecTBEHHO-HAYYHbIC MOHATUA: HAYYHBIH (PakT, TUmnoresa,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCU(PUKALMS, TEPUOIUIHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, HM3MEPEHUE, MO/IENb,
SBJICHHE, TAPHUKOBBIN 3(DEKT, TEXHOJIOTHSI, MAaTEpUATIbI.

®duzuka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITU/I,
U30TOMbBI, PAJAUOAKTUBHOCTb, MOJEKYJa, DJIEKTPUUYECKUU  3apsj,
POBOJHUKH, TOJYIIPOBOJHUKH, JUIIEKTPUKHU, OTORIEMEHT, BEUIECTBO,
TeN0, O00BEM, arperaTHoe COCTOSIHHME BEIECTBa, Tra3, pacTBOp,



pPacTBOPUMOCTh, KPHUCTAJUTMUECKAs PEIIETKA, CIUIaBbl, (QU3NYCCKHUEC
BEJIMYHHBI, C¢JIMHUIIBI U3MEPEHHSI, KOCMHUYECKOE ITPOCTPAHCTBO, TIJIAHETHI,
3BE361, CoHILE.

buonorus: ¢orocunTes, gpixaHue, Owocdepa, IKOCUCTEMA,
MUHEPAJILHBIC yI00peHus, MUKPOIJIEMEHTHI, MaKpODJIEMEHTHI,
IMHTaTEIbLHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAbl, TOPHbIE TOPOJIBI,
TOJIC3HEIC VCKOIIaeMBIC, TOILIHBO, BOJIHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
nHOo XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTrPaMMbl  OCHOBHOTO
o0miero o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOyUEHUSI XUMUHU B €IMHCTBE
y4eOHOM M BOCHUTATEIbHOW JI€ITEIIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJBTYPHBIMU UM  J1yXOBHO-
HPABCTBEHHBIMU IEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBWIAMHU U
HOpPMaMH IIOBEJEHUS U CIOCOOCTBYIOT IIPOLECCAM CaMOIIO3HAHMS,
CaMOPA3BUTHUS U COLMAIM3AUN O0YyHYArOITUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAKOT TOTOBHOCTH OOYyYarOUIMXCS
PYKOBOJICTBOBATBCSI CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI U
pacUIMpEeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS

LIEHHOCTHOTO OTHOUIEHUSI K OTEUYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEQUIO0, TOHMMaHUS 3HA4YCHHS
XUMUYECKON HAyKW B >KM3HU COBPEMEHHOI'O OOIIECTBa, CIHOCOOHOCTH
BJIQJICTh JOCTOBEpPHON HHPOpPMAINME O TMEpPElIOBbIX JOCTWKECHHUSIX U
OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSL:

NpEACTABICHUS] O  COLMAIBHBIX  HOpMax MW  IpaBujax
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KOJUIEKTUBE, KOMMYHHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YU4EOHOUCCIIE0BATEIHCKOM,
TBOPYECKOM W  JIpyrMX BHJAAX  JI€ATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW AESTENbHOCTU MPU BBINOJHEHUU YUYEOHBIX,
MO3HABATENIbHBIX 337]a4, BBINOJIHEHUM XHUMHYECKUX HSKCIEPUMEHTOB,
CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHIO MU
B3aMMOIIOMOIIM B TIpoIllecce ATON y4eOHOUM AesTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHE M IMOCTYNKH CBOMX TOBAPUIICH C MO3HUIIMH
HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM
MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XHUMHYECKOM
peaKlMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIFOLIME OCHOBY JIJISi TIOHMMAHHSI CYHUIHOCTH HAay4YHOW KapTUHBI
MUpa, MpeacTaBieHUss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
OPUPOABI, B3AMMOCBS3IX YeJIOBEeKa C MPUPOIHON Cpeiod, O PO XUMHHU
B [IO3HAHWU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATENIbHbIE MOTHBBI, HAlpaBJCHHbIE HA MOJyYEHHE HOBBIX
3HAaHUH 10 XUMHH, HEOOXOIMMBIE I OOBICHEHHS HaAOJIOIaEMBbIX
OpOLIECCOB W SIBJICHUM, T[O3HABATENbHOW, WH(GOPMALMOHHON W
YUTATEIbCKON KyJIbTYpPhl, B TOM YHCJE HABBIKOB CaMOCTOSATEIbHOM
paboThI ¢ yUeOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYPOM, JOCTYIHBIMU
TEXHUYECKUMU CpeicTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K 00YUEHUIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh
U CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOW M HUCCIEI0BATENIbCKOM
NEeSATENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS
0o0yueHusl B JabHEHIIIEM;



4) hpopMupoBaHUSI KYJIbTYPHI 310POBbSIL:

OCO3HAaHHUE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KHU3HU, OCO3HAHHE
MOCIEACTBUM M HENpUSITHE BPEAHBIX MpHUBBIYEK (YMOTpeOsieHus
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUsI), HEOOXOIUMOCTH COOJIIOJCHUS MTPABUII
0e30macHOCTH TP OOpaIeHUH ¢ XMMHUYECKUMHU BEIICCTBAMU B OBITY H
peanbHOU KU3HM;

5) Tpy10BOr0 BOCHIMTAHHUS:

MHTEpEC K TMPAKTUUYECKOMY U3Y4YeHHIO Tpodeccuii u Tpyna
pazIMYHOrO0 poOJa, YBaXEHHE K TPYyAy M pe3yibTaTam TpYyJIOBON
JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI
[0 XUMHUHU, OCO3HAaHHBIA BBIOOp HMHAMBUAYAJBHON TPAeKTOPHH
MPOJIOJDKEHN O00pa30BaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCnenrHon npodeccuoHaIbHON AeSTENbHOCTA U Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MTPOPECCUOHATIBHOM CpEJIE;

6) IK0JIOrHYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU LIeNeco00pa3HOe OTHOUIEHWE K TMPHUPOJE Kak
MCTOYHMKY >KM3HM Ha 3emile, OCHOBE €€ CYyIIeCTBOBaHUS, MOHHMAHHE
LEHHOCTH 3JI0pOBOr0 M Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOE
OTHOLIEHUE K COOCTBEHHOMY (PM3MUYECKOMY U MCUXUYECKOMY 370POBBIO,
OCO3HaHHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil 0€30MacHOr0 MOBEAEHUS IPH
paboTe C BEIIEeCTBAMHU, a TAKXKE B CUTYAILMSIX, YTPOKAIOIINX 370POBBIO U
YKM3HU JTIOACH;

CHOCOOHOCTH NPUMEHATh 3HAHUA, MOJyYaeMmble MpPU H3YUECHHUU
XUMUH, JJI1 PELIECHUsl 3aJad, CBSI3aHHBIX C OKPYXAIOLIEH MPUPOTHOU
CpelioH, JJis TOBBILIEHUSI YPOBHS AKOJIOTHYECKON KYJIbTYpbI, OCOZHAHMS
rJ1I00aJbHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS
MOCPEJICTBOM METOJOB XUMHUH, SKOJIOTUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI MM B [I03HABATEJIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeqMEeTHBIX PE3yIbTaTOB BBIACISAIOT 3HAUUMBbIE IS
(opMHpOBaHUS MUPOBO33pPEHHUS OOILEHAYYHbIE TIOHITHS (3aKOH, TEOpHs,
MPUHIMI, TUIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JPYroe.),
KOTOpbI€ MCMOJB3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX MpEeAMETaX U
MO3BOJIIIOT HAa OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOpPMUPOBATH
MIPEACTABIICHUE O LEJIOCTHOW HAyYHOW KapTUHE MUPA, U YHUBEPCAIIbHbBIE
y4eOHbIe NENCTBUA (mo3HaBaTebHEIE, KOMMYHUKATHBHBIE,
peryJISTUBHBIE), KOTOpble 00ecredynBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  TUIAHUPOBAHUIO W OCYILIECTBIICHUIO  y4eOHOM
NEeSTEIBHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH
OCBOCHHMH 3HAHUU: PaCKPbIBATH CMBICI XUMUYECKUX MOHSITHH (BBIACISTH
UX XapakTepHble MPU3HAKH, YCTAHABIIMBATH B3aMMOCBSA3b C JAPYTHMHU
NOHSTUSIMU), MCHOJb30BATh TMOHATUA JJIsi OOBSCHEHHUS OTACJIbHBIX
(GakTOB U  ABJICHMN, BBHIOUPATh OCHOBAHHUS W KPUTEPUU IS
KJaccu(UKauyM XMMHYECKMX BELIECTB M XUMHUYECKUX PpEaKIHil,
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy OObEKTaMU



U3Y4YEHUs, CTPOUTh  JIOTUYECKHE  pACCYXIEHHUS  (MHIYyKTUBHBIE,
NE€IYKTUBHBIE, II0 AHAJIOTHH), IE€NATh BBIBOJIBI M 3aKJIIOUCHHS;

YMEHUE NPUMEHSTh B MPOLIECCE MTO3HAHUS NOHATHUS (IPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIUYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIC
B XMMHH, TPE0OPa30BbIBATh IIUPOKO MPUMEHIEMbIE B XHMHUH MOJIETIbHBIE
MIPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJ 3JIEMEHTA), XUMHUYECKas
dopMyna U ypaBHEHHE XUMUYECKOW PEAKIIMH — IMPH PEIIeHUU y4eOHO-
MMO3HABATENIbHBIX 337a4, C YYETOM JTHX MOJEIbHBIX MPEACTABICHHIMA
BBISIBIIATh U XapAKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK H3y4aeMbIX
O0OBEKTOB — XMMHUYECKUX BEIIECTB M XMMHYECKHX PEAKUUH, BBIBIATH
o0lue  3aKOHOMEPHOCTH,  NPUYUHHO-CIIEJCTBEHHBIE  CBSI3M U
MIPOTUBOPEYMS B U3YHUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHUE HCMOJb30BAaTh IIOCTABJICHHBIE BOIPOCHl B KadeCTBE
MHCTPYMEHTA MMO3HAHMS, a TAKXKE B KAUE€CTBE OCHOBBI 17151 (HOPMHUPOBAHHUS
TUIOTE3BI 10 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpPETEHUE ONbITa MO IUJIAHUPOBAHUIO, OPTraHU3aluud H
MIPOBEICHUIO YYEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaAOII0AaTh 3a
XOJIOM TIpOIecCa, CaMOCTOSITEIbBHO TMPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBaTh 0000IIEHUSI U BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO
OMbITa, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

PabGora ¢ unpopmaumeii:

YMEHUE  BbIOMpaTh, AHAIM3UPOBATH W  HUHTEPIPETUPOBATH
MH(}OpMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, TOTyYAEMYIO
U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TOMYJIIPHAS JIUTEpATypa XUMUUYECKOTO
coliepKaHusl, CIpaBOYHbIE MMocoOus, pecypchl MHTEpHETa), KPUTHUECKH
OLICHUBATh MPOTUBOPEUHMBYIO U HEOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHSTh Pa3jIu4Hble METOJbl U 3alpOChl IPU MOUCKE U
otOope MH(pOpMAMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX IS
BBINIOJIHEHUS Y4€OHBIX M IMO3HABATENIbHBIX 3a7a4 ONpeleJEHHOTo THIa,
NpuoOpEeTEHUE OmNbiTa B O0JaCTH HCIOJb30BaHUA HH(GOPMAILIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJECHUE KYJIbTYpOH aKTUBHOTO
WCIIOJIb30BAHUSL  PAa3JIMYHbIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO
BbIOMpATh ONTUMalbHYIO (opMy TMpeAcTaBieHUs HUHGOpPMALMU U
WUTIOCTPUPOBATh ~ pelIaeéMble  3aJayd  HECJIOKHBIMHU  CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B MpoLEcce Yy4eOHOU H
UCCJIEOBATENbCKOM  JICSITENIbBHOCTH ~ MHPOPMALMIO O  BIHSHUM
MPOMBIIUIEHHOCTH, CEIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSIHHUE
OKPYKarOIEH NIPUPOIHOU CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC y4eOHbIe JeHCTBUS:

yYMEHUS 33/1aBaTh BOIPOCHI (B X0/i€ Inajnora u (Uiu) AUCKYCCUH) TI0
CYIIECTBY OOCYyXJ1aeMOM TeMmbl, (POPMYJIHpPOBATH CBOM MPEATIOKECHHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHOMN 3a/1auu;

YMEHUSI TPEACTABISTh MOJYyYEHHBIE PE3yJIbTaThbl MO3HABATEIHHOM
NEeSATEIbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JENaTh MPE3ECHTALUIO
PE3yIbTATOB BBIMNOJHEHUS XUMUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO
OmbITa, JJAOOpPATOPHOW pPabOThl MO HCCICIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOr0 TIPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCIEOBATEIbCKON JEATENbHOCTH MpPHU PEIICHUU



BO3HUKAIOIIUX MpPoOJEeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U
COrjacoBaHusi No3uUUK (0OCYyXJieHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
ITYypPMBDY, KOOPAMHALMA  COBMECTHBIX JCHCTBHM, OIpEIEICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BHINIOJHEHHOMN padOTHI U APYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSITEIbBHO  ONpPENEeNsATh LEIu  JAESITEIbHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH
KOPPEKTUPOBAaTh  CBOIO  JIEATENbHOCTh,  BbIOMpaTh  HaumboJjee
s deKTUBHBIE CTOCOOBI pelIeHUs] Y4eOHBIX U TMO3HABaTEIbHBIX 3ajad,
CaMOCTOSTENIbHO COCTAaBJATh MM KOPPEKTHPOBATH MPEIJI0KEHHBIMI
AQNTOPUTM JEHUCTBUM IIPU BBIIOJHEHUW 33aJaHUM C YYETOM IIOTYYECHMS
HOBBIX 3HAaHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSX,
OLICHMBATh COOTBETCTBHE IMOJYUYEHHOI'O pe3yibTaTa 3asBICHHON LENH,
YMEHHUE HUCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, MPEIJIaracMble B
YCIIOBUM 3a/IaHUU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ysbTaTOB IO OCBOEHUIO 00s13aTE€IBLHOTO
COlepKaHUs, YCTAHOBJEHHOTrO JaHHOM  (enepasibHOM  paboueit
MIPOrpamMMoOii, BBIJIESIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHUSA U CrIOcoObI AeMCTBUH, cielupruyYecKue sl IpeIMETHOM 00JacTu
«Xumus», BUABl JOEATEIBHOCTH MO IOJIYYEHHUIO HOBOIO 3HAHHUS, €ro
MHTEpHpPETAlUH, MpPeoOpPa3OBAHUI0 W NPUMEHEHUIO B  PAa3JIMYHBIX
y4eOHBIX U HOBBIX CUTyalUsIX.

K koHimy oOydenuss B 8 kJiacce MpeAMETHBIE pPE3yJIbTAaThl Ha
0a30BOM  ypOBHE  JOJDKHbI  OTpakaTb  C(OPMUPOBAHHOCTH Y
oOy4Jaroumxcst yMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX TMOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJAHOPOJIHAS M HEOJIHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAas U MOJEKYJSpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas J0Jsl XUMUYECKOIO
JJIeMEHTa B COEAUMHEHUHU, MOJIAPHBIA OOBEM, OKCHUI, KHCIIOTa,
OCHOBAHMHE, COJIb, ANEKTPOOTPHULIATENLHOCTD, CTETNIEHb
OKHUCJIEHUS, XHMHUYECKas peakius, KiacCU(UKaIUs pPEeaKLUi:
peaklMy  COEIMHEHHMS, pPEaKUUU  Ppa3IoOKEHUs, PEeaKlIHUH
3aMEIICHMs, pPEeaKuuu OOMEHa, 5K30- U DSHIOTEPMHUYECKHE
peakiuu, TeroBoi 3P ekT peakuuu, apo aToMa, JJICKTPOHHBIH
CJIOM aToma, aTOMHas opOWUTalb, paguyc aToma, XUMHUYEcKas
CBA3b, NOJIApHAs W HEMOJSpHAas KOBAJEHTHAs CBS3b, HMOHHAs
CBSA3b, UOH, KaTUOH, aHUOH, PACTBOP, MAacCOBas J0Jid BEIECTBA
(IpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSITHH
U TPUMEHSATH OSTU TMOHATUS MPU ONUCAHUU BEIIECTB MU HX
IIPEBPALLCHUN;

e HCMOJb30BATh XHMHYECKYID CHMBOJIUKY JUISI COCTaBJICHHS
(GopMyJ1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH;

e ONpEAeNATh BAJEHTHOCThH AaTOMOB DJIEMEHTOB B OHHAapHBIX
COCIMHEHUSIX, CTENEeHb OKHUCICHHUSI BJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, NPUHAJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY
KJIAcCy COEAMHEHWI Mo (opmyiaM, BUJ XUMHUYECKOH CBS3U
(KoBaJIeHTHAsl U MIOHHASI) B HEOPTAHUUYECKUX COCAMHEHUSIX;



e packpsiBaTh cMbIch [lepuoanyeckoro 3akona /. 1. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJAMYECKON 3aBHCHUMOCTHU
CBOMCTB XUMHYECKHX DJIEMEHTOB OT UX TIOJIOXKEHHUS B
Ilepnognyeckon cucreMe, 3aKOHOB COXPaHEHUs MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa
ABoraapo;

e ONWCHIBATh W  XapakTepu3oBaTh  TabmuuHyio  (opmy
[lepnonyueckoil CUCTEMBl XMMHUYECKHX 3JEMEHTOB: pPa3IHyaTh
MOHATUSL «TJIaBHAas mnoAarpymma (A-rpymma)» W «1oOo4Has
noarpynna (b-rpynma)», wmansle W OoJbIIME  TEPHUOJBI,
COOTHOCUTh OOO3HAYEHHSA, KOTOpbIE UMEIOTCA B TaOIuUIle
«llepnonnueckas cucrema xumuyeckux dnementros /[l N.
MeHnpneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj sijapa, ooOliee
YUCJIO DJIEKTPOHOB U PACIPENCICHHE HUX M0 3JIEKTPOHHBIM
CJI0SIM);

e KJAaCCU(PUUUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHHMYECKHE
BEILIECTBA, XHWMHYECKHE peakuuu (M0 4YUCIYy M COCTaBy
YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P (DEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJACCOB, TOJATBEpPXkAasi  OINHCAHHE
pUMEpPaMH  MOJIEKYJIIPHBIX ~YPaBHEHUH COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

e IPOTHO3MPOBATH CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTU OT UX
KaueCTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX
MPEBPAIICHUI B PA3JINYHBIX YCIOBUAX;

e BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XMMUYECKOIO 3JeMEHTa 1o Gopmyiie
COEIMHEHHMSI, MaCCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKklnu;

e TPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBbHOMN AESITEIBHOCTH —
aHallu3 M CHUHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTEeMaTH3AIUIO,
KJIaCCU(PUKALIMIO, BBISIBICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH —
JUIS M3YYEeHHs CBOMCTB BEIIECTB M XHMHUYECKUX PpEaKIIHil,

€CTEeCTBEHHO-HAyUYHbIC METOJIbI TIO3HAHUS — HaOJIOJEHUE,
M3MEpeHrue, MOJCIUPOBaHUE, OJKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

e CJEOOBATh MpPABWJIAM TIOJB30BAHUS XHMHUYECKOW MOCYJAON U
J1a00paTOpHBIM 000PYAOBaHMEM, a TAaKXKe MpaBuiIaM oOpaleHuUs
C BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH  TIO
BBITIOJIHCHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKHX  OIBITOB  TIO
MOJIYYEHUIO U COOMPaHHUI0 Ta3000pa3HbIX BENIECTB (BOAOpOAA U
KHUCIIOpOJa), TMPUTOTOBJIEHHUIO PACTBOPOB C  OMNpEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U
IIPOBOJUTh XUMHUYCCKHE JKCIIEPUMEHTHI TI0 PAaCIO3HABaHHUIO
pacTBOPOB IIENOYEeH M KUCIOT C TMOMOILIBID HWHIUKATOPOB
(makmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).
K koniy oOyuenuss B 9 kJilacce mpeAMETHBbIE pPe3yJlbTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpakaTb  C(OPMUPOBAHHOCTH Y
oOyyJaroumxcst yMEHUM:



pacKpbpIBaTh  CMBICI ~ OCHOBHBIX  XHMHMYECKMX  MOHATHMA:
XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWOH,
IPOCTOE€  BEIIECTBO,  CIIOKHOE  BEHIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYeCKas
peaxiusi, XMMHYECKasl CBsI3b, TETIOBOM d()(PEeKT peakinu, MoJib,
MOJISIDHBIA  00BEM, pacTBOp, JJIEKTPOIMUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIUAINS, PEaKIMH HOHHOTO OOMEHa,
KaTajJu3aTop, XWUMHUYECKOE€ paBHOBecHe, oOOpaTHUMble |
HEOOpaTUMbIE  PEaKUWd, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklUMH, OKHCIHUTEIb, BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTAHOBJICHHE, aJUIOTPOMNus, aM(pOTEPHOCTb, XUMHYECKas
CBSI3b (KOBaJICHTHAs, MOHHASI, METAJUIMUECKas ), KpUCTAITAYECKast
peuI€TKa, KOPPO3Usi METAJUIOB, CIUIABbI, CKOPOCTh XUMHYECKOU
peakuuu, IpeaenbHo — jgomyctumas — KoHueHtpamusa  [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN
U TPUMEHATHh O3TU TMOHATUSA IPU ONUCAHUU BEIIECTB M HX
IIPEBPAILECHNN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBIICHHUS
(opMyJ1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
ONpENeNsITh BAJICHTHOCTb W CTENEHb OKHUCICHHS XHMHUYECKHX
AJIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa,
IIPUHAJIEKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJIAcCy
coeMHEeHU 1O  (opMynaM, BHJ  XHMHUYECKOH  CBSI3U
(koBaJieHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEIMHEHHMSIX, 3aps] MOHA MO0 XMMHUYECKOH (opMylie, XapakTep
Cpelbl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIich [lepuonnueckoro 3akona . 1. Menneneena
M JEMOHCTpUpPOBaTh €ro IOHMMAaHWE:  OIHUChIBAaTh U
XapakTepu3oBaTh Ta0IU4HYy0 (popmy Ilepuoanueckoil cucTeMsl
XUMUYECKUX  BJIEMEHTOB:  pa3jiMyaTh [OHATUSA  «rJaBHas
noarpynmna (A-rpymnmna)» u «mnodbounas noarpynmna (b-rpymnma)y,
MaJjible U 0OJIbIIME MEPUO/IbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
MMEIOTCS B NEPUOJMYECKOM  TaldJauIEe, C  YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan sapa, oOmee 4YUCIO DJIEKTPOHOB U
pacrpeiesieHie UX MO 3JECKTPOHHBIM CJIOSIM), OOBSCHSIThH 00IIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB DJIIEMEHTOB U UX
COEIMHEHUI B TpeJiesax MajbIX MEePUOAO0B U IJIaBHBIX MOATPYIII
C YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHUYECKUe
BEIIECTBA, XUMHUYECKHE peakuuu (0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEILECTB, [0 TEMIOBOMY 3P deKTy, 1o
U3MEHEHUIO CTENIEHEH OKUCIICHUS] XMMUYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHCHIBATH) oOOHMEe U chenuduyeckue
XUMUYECKME CBOWCTBA TPOCTHIX M  CIIOKHBIX  BEIECTB,
NOJATBEpKAasi ONMHMCAHME MPUMEPaAMHU MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;
COCTABJISITh ~ YPABHEHUS  DJIEKTPOJUTUYECKOW  JIHCCOLMALUU
KUCJIOT, IIEJI0OYEH U COJIEH, ITOJHBbIE U COKPAIEHHbIE YPABHECHUS



peakuun VOHHOI'O oOMeHa, ypaBHEHUS peakium,
MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEKIY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKknuii TMOCPEACTBOM COCTaBIICHUS JJICKTPOHHOTO OajaHca
ITUX PEAKLINN;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMUYICCKUAX
MIPEBPAIICHUN B PA3INYHBIX yCIOBUSIX;

BBIYUCIISAITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJII0 XUMUYECKOrO 3JIEMEHTa 1o dopmyJie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKIINN;

coOyrofaTh TpaBWiia IMOJb30BAaHUS XUMUUYECKOM TMOCYI0H U
J1a00paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBHia 0OpaIlleHUs C
BEIIIECTBAMH B COOTBETCTBHH C WHCTPYKITUSMH IO BBIMTOJTHEHHUIO
7a00paTOPHBIX XUMUYECKHX ONBITOB IO TOJYyYCHHUIO W
COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA U YIJIEKHUCIIOTO
rasa);

MPOBOAUTEL PEAKIUU, MOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHU/I-,
Opomua-, woaua-, kapoonar-, (ocdar-, cumukar-, cyiabdar-,
TUAPOKCUI-MOHBI, KAaTHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJJIOB,  TMPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAITMN MBICIUTEIHHON MEATCITHHOCTH —
aHaJiM3 M CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMaTU3AIUIO,
BBISIBIICHUE TMPUYUHHO-CIICACTBEHHBIX CBS3CH — I H3yYCHHS
CBOWMCTB BEIIECTB W XHWMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUS — HAOJIOJEHUEe, W3MEpPEHHUE,
MOJICTUPOBAHUE, DSKCIEPUMEHT (peaibHbII W  MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMmeHoBaHue KoandecTBO 4yacosB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3zie/ioB H TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPOrpamMMbl paéoThI padoThI
Paznen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHMS 5 » bubnuorexa [IOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSITEILHOCTH YeI0BeKa
19 BemectBa n xuMuueckue 15 1 bu6nuorexa [IOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro no pazneny 20
Pa3jnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopos. 6 bu6nuorexa [IOK
' [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o 3 1 bu6nuorexa [IOK
' KHCIIOTaX U COJIIX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TousiTe 06 OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEBIE KIaCCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nosmoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c

Htoro mo pazneny 30

Paznen 3. Ilepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMeHnToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XAMHUYECKHX 3JIEMEHTOB 7
J. 1. MeHaeneeBa.

bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

Crtpoenue aToma

XUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 1 bubnuorexa [JOK
' BOCCTaHOBUTEJIbHEIC https://m.edsoo.ru/7f41837c
peakiuu
bu6nuorexa [IOK
"
TOTO 1O pasaery 15 https://m.edso0.ru/7f41837¢
PeszepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB T1O TTPOTPAMME 68 4 5
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9 KITACC

HaumeHoBaHue KoauuecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (ppOBbIE)
pa3esioB U TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpEHME U
11 yrayOseHre 3HaHU 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IelIoB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHHA
DNEeKTPOTUTHYECKAS
13 JIMCCOLMAITus. 3 1 1 bubmuorexa [JOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uiibl M UX COeAMHEHUS
OO61mas xapakTepucTHKa
p p bubnmnorexa LIOK
2.1 XUMHUYECKHX JJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. 'anorenst
OO01mas xapakTepucTHKa
P p bubnunotexa LIOK
2.2 XUMHUYECKHUX JIEMEHTOB 6

VIA-rpynmnel. Cepa u eé€

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



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

OO61mas xapakTepucThKa

53 XUMHUUYECKHUX IJICMEHTOB 7 bubnuotexa [JOK
' VA-rpymnmsr. A3or, https://m.edsoo.ru/7f41a636
docdop 1 ux coeqMHCHHS
OO01mas XapakTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y
rp}:HHH fiepoiH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCINHCHUA
Wroro no pazneny 25
Pa3gen 3. MeTaJJILI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxnelimue MeTaibl B 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pasnen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Matepuaisi B 3 bubnmnorexa LIOK
' JKU3HH 4EJI0OBEKA https://m.edsoo.ru/7f41a636
HWroro no pasneny 3
PeszepBHOE Bpems 3 bubmmoreka [JOK

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



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

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoxka KoHTpoJibHbIC IIpakTHyeckue

n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcbl
IIpeamer xumun. Ponb xumun B
1 JKW3HU 4YesoBeka. Tema u 1 bubmrorexa LIOK
' https://m.edsoo.ru/ff0d210c

BEIIECTBA

5 IlonsaTue o MeTOgaxX MO3HAHUA B 1 bubmuorexa [JOK
XAMUU https://m.edsoo.ru/ff0d227e
[TpakTryeckas padora Ne 1
«IIpaBumna paboTsl B

3 11a00paTOPHH U IPUEMBI 1 1 bubmmorexa [IOK

patop P https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM»

4 YucThic BemecTBa U CMECH. 1 bu6nuorexa [IOK
CrniocoOsI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Pazgenenue cMmeceit (Ha 1 1 but6mmoreka [IOK
[IpUMEPE OYUCTKH IIOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COIIN)»

bubnunorexa LIOK
6 A
TOMBE 1 MOTICIYIIH 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHuYecKre dJIEMEHTBI. 3HAKH 1 0 bubnunorexa LIOK



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

(CUMBOJIBI) XUMHYECKUX

https://m.edsoo.ru/ff0d2be8

9JIEMEHTOB
8 IIpocThie U CII0XKHBIE BEIIECTBA bubmorexa HOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIPHOE YUECHHUE bubmorexa LIOK
Yp y https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BEIeCTB. XUMHUUECKas bubmnoreka IIOK
¢dbopMyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DIIEMEHTOB
OTHOCHUTENbLHAA aTOMHAs Macca.
11 OTHOCHUTENbHAS MONEKYIISIpHAS bubnmorexa OK
yAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10711 XUMHYECKOTO bu6anoreka LIOK
3JIEMEHTa B COeAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomngectBo BemecTBa. Modb. bu6anoreka LIOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 dusnueckre U XUMUYECCKHE bu6nuorexa [IOK
SIBJICHUSI. XUMHYECKast pEaKIUs https://m.edsoo.ru/ff0d37fa
[Tpu3Haku 1 ycnoBus
15 MPOTEKAHUS XUMHUUECKIX bubnnorexa [IOK
P . https://m.edsoo.ru/ff0d3al6
peakmuit
3aKOH COXpaHEHHUs MaCChl
16 BelecTB. XUMHUYECKUE bubnnorexa [IOK
i ) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 3aKOH COXpaHEHMS MACChI bubmuorexa [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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BelIeCcTB. XUMUICCKUE
ypaBHEHUS

https://m.edsoo.ru/ff0d3b88

Brraucnenus KoJInyecTBa,
MAacChl BEIIIECTBA 110

but6mmoreka [IOK

18
YPaBHEHUSIM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakuuii
Krnaccudukanus XaMHIECKUX
19 peakuuii (coeAMHEHNUs, bu6nuoreka [JOK
pa3JIOKEHUS, 3aMELICHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHIMKIoneaucT. O0o0IIeHHE 1 bubmmorexa [JOK
H AT HUI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aI¥sl 3HAHUH
Kontponbnas padota Nel o
21 TeMeT}iBe ecrr;a U XUMUYECKHE bubmorexa [OK
B https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmech razos. Coctas
22 Bo3ayxa. Kucinopom — snemeHT bubmmorexa [JOK
yxd. PO https://m.edsoo.ru/ff0d448e
u npocToe BeniecTBo. O30H
Ou3nYecKue 1 XUMHUIECKHE
93 CBOMCTBa KHCIIOpOJa (peakuuu bubnmnoreka [JOK
okucieHus, ropenue). [lonsarue https://m.edsoo.ru/ff0d4614
00 okcHuaax
CriocoObI mosryueHust
bubnunorexa LIOK
24 KHCJIOPOJa B 1a00OpaToOpuu U

IMPOMBIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3b88
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IIpumeHeHune kucnopoaa

TennoBoi 3 PexT XuMUIEeCKOM
peaKIuu, MOHATHE O

but6mmoreka [IOK

25
TEPMOXHMIACCROM ypanHetuy, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHIX
peaxusax
Tonnupo (HedTh, yroab u
26 METaH) 32(1r iHeHyI/Ie BO3/yXa bubamorexa LIOK
8P A, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €T0 MPEIOTBPAIICHUS
[IpakTuueckas padora Ne 3 o
97 teme «llomyyenue u cobupanue bubnmnoreka [HOK
KHUCJIOpOJa, U3YUYECHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOWCTBY
Bonopoa — snemeHT 1 npocroe
28 BE Hefﬂilo Haxoxenue 5 bubmmorexa [JOK
B ’ A https://m.edsoo.ru/ff0d4ddo
MIPUPOJIC
Ou3nyecKkue 1 XUMHUIECKHe
29 CBOICTBa BOJIOpOIa bubmmorexa LIOK
AOpoa. https://m.edsoo.ru/ff0d4ddo
[Ipumenenne Bogopoaa
bubnunorexa LIOK
30 IT
OFITHE O KHEJOTaX 1 cobx https://m.edsoo.ru/ff0d50d2
31 Crioco0b! TToTy4eHust BOAOPO1a bubnmnoreka [JOK
B J1aboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o
bubnunorexa LIOK
32 teme «llonydyenue u cobupanue

BOJIOPOJIa, M3YYECHHUE €T

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
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CBOWCTB»

33 Mosipablii 00bEM ra3oB. 3aK0H bu6muoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus 06béma,

34 KOJIMYECTBA BEIISCTBA ra3a I1o bubnuotexa [JOK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brruucienust 00bEMOB razoB 1o

35 YPABHEHUIO PEAKIIMU Ha OCHOBE bubnuorexa [IOK
3aKOHA OOBEMHBIX OTHOIIICHUMA https://m.edsoo.ru/ff0d5708
razoB

36 du3znyueckrue U XUMHUYECKHIE bubnuorexa [IOK
CBOCTBA BOJIbI https://m.edsoo.ru/ff0d587a

37 CoctaB ocHoBanwii. [Tonstre 06 bubnuotexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBoputens.

Hacsimennsie u
38 HEHACBIIIEHHBIE PACTBOPBI bubmmorexa [IOK
n PacTEOpRL https://m.eds00.ru/ff0d5b40
MaccoBas 10151 BellleCTBa B
pacTtBope
[IpakTuueckas padora Ne 5 o
teme «[Ipurorosnenue

39 aCTBOPOB C ONpPeIEeNEHHON Bubmmorexa [IOK
P P . Iv) 8 https://m.edsoo.ru/ff0d5eba
MacCOBOU J0JIei
PacTBOPEHHOTO BEIIECTBAY

40 KontponsHas pabora Ne2 o bubmuotexa [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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teme «Kucnopon. Boxopon.
Bona»

https://m.edsoo.ru/ff0d6342

OKcHabI: COCTaB,

but6mmoreka [IOK

41
Kiaccu(uKanus, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n xumMudeckue

42 CBOMCTBA KUCJIOTHBIX, bubnuorexa [IOK
OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

43 OcHoBaHus: cOCTaB, bubnmnoreka HOK
KknaccuduKkaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuyenue u xXumMu4eckue bubnmnoreka HOK

44 . .

CBOMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca

45 Kucnotsrl: cocras, bu6anoreka LIOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

46 [Tonyyenue n xumuyeckue bu6muoreka [JOK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

47 HOMEHKJIATypa, CIIOCOObI bubnuoreka [JOK
MOJYyYECHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOMCTBA
Comnu (cpemnnue):

48 HOMEHKJIATypa, CIIOCOObI bubmuorexa [IOK
MOJIy4YECHUSA, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOMCTBA

49 [IpakTuueckas padorta Ne 6. bubmuorexa [IOK

Pemenne OKCIICPUMCHTAIIBHBIX

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



https://m.edsoo.ru/ff0d6342
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3aga4 0o TeMe « OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN

I'enernueckas cBsi3b MEKIY

bubnunorexa LIOK

50 KJIaCCaMU HEOPTaHUYECKHUX
. https://m.edsoo.ru/00ad9a50
COCAMHEHHI
51 O06o001eHre U CHCTEMAaTH3aIIH bubnuorexa [JOK
3HAHHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 mo
" bubnuorexa [IOK
52 TeMe "OCHOBHBIE KJIACCHI
. https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKHUX COCIMHCHHIMA
[TepBbie mOMBITKH
53 KIacCU(PUKALUN XUMHUYECKUX bu6nuorexa [IOK
aneMeHToB. [loHsiTHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Iepuoanueckuii 3aKOH U
54 [lepuonnueckas cucrema bu6nuorexa [IOK
XUMHUYECKUX djieMeHToB /I, U. https://m.edsoo.ru/00ada52¢c
Menaeneena
55 Ilepronnl, TPYIIIILI, TOATPYIIIEI Bubmiorexa HOK
P > TPYTHEL, Py https://m.edsoo.ru/00ada52c
56 Crpoenue atomoB. CoctaB bubmuoreka [IOK
aTOMHBIX sifep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
bubnunorexa LIOK
57 000JI0YEK aTOMOB DJIEMEHTOB

[Tepnonnueckoii cucremst 1. U.

https://m.edsoo.ru/00ada6bc
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Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECKOI'O
9JICMCHTA I10 €0 IIOJIOXKCHHIO B

but6mmoreka [IOK

58 [Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro
59 3aKOHA JIJIs1 Pa3BUTHS HAYKH U bubnmnoreka [HOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIH, ITearor U TpaXIaHuH
DNeKTpOOTPULIATEIbHOCTh bubnmnoreka [HOK
60
aTOMOB XMMHYECKHX JJIECMEHTOR https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
1 4
6 OFHAA XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipuas bubmuoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHast bu6muoreka [JOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
64
CTeneHs okHCICHs https://m.edsoo.ru/00adae28
65 OkucauTenbHO- bubmuoreka [{OK
BOCCTaHOBUTEJIbHBIE PEAKLIMU https://m.edsoo.ru/00adb076
66 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
KontponsHas padora Ne4 o
bubnunorexa LIOK
67 teMe «CTpoeHHe aroma.

XuUMHUYECKAS CBI3h)

https://m.edsoo.ru/00adb486
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68 PesepBHeIil ypok. O6o00IeHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KITACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero U3Y4YeHUS oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
Ilepuoanueckuii 3aK0H.
1 Ilepuonuueckas cucrema 1 bubnmnoreka [HOK
XUMHYECKUX 3JIEMEHTOB /[. https://m.edsoo.ru/00adb59e
N. Menneneena
3aKOHOMEPHOCTH B
5 W3MCHCHHUU CBOMCTB 1 bubmuorexa [JOK
XHMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus n
3 HOMEHKIATYDA 1 bubmmorexa [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Buasl xumudeckoil cBs3u
4 Y TUTBI KPUCTATUTMYECKUX 1 bubmorexa HOK
" P https://m.edsoo.ru/00adbac6
peLETOK
KonTponpHas padora Nel
no teme «IloBropenue u
5 yriryOneHre 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kmacca»
6 Knaccudukanus 1 bubmuorexa [IOK



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

XUMHUYECKHUX PEAKLIUN 10
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbch0

[TonsiTue o ckopocTu
XUMHYECKON PEAKIUU.

but6mmoreka [IOK

! IloHsiTHHE O TOMOI€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIUsIX
IloHsaTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOpHI,

8 BJIMSIIOIIKME HA CKOPOCTh bubmuorexa [IOK
XUMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS
OKuCIUTEbHO-

9 BOCCTAHOBUTEJIbHBIC bubmorexa [JOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus

10 AIEKTPOIUTUUECKON bubnuotexa [JOK
nucconnanui. CHIbHBIE U https://m.edsoo0.ru/00adcd68
cl1a0bIe AIIEKTPOIUTHI

11 HNonHble ypaBHEHUS bu6muoreka [JOK
peakuuit https://m.edsoo.ru/00add448
XUMHUUYeCKHEe CBOMCTBA
KHCIIOT M1 OCHOBaHUM B

. bubmuoreka [{OK

12 CBETE TIPEICTABICHHUI 00

BJIEKTPOIUTUYECKON
I CCOLMalun

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
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

XUMHUYECKUE CBOUCTBA
CoJIell B CBETE

13 npeACTaBICHUN 00 buGnuorexa [IOK
. https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT
[TonsTue o rugponuse Bu6muotexa [JOK

14 .
coJieit https://m.edsoo.ru/00add9d4
O6o006mmenue u bubmuorexa [JOK

15 .
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00addd12
[TpakTrueckas padota No

16 1. «Pemenue bubnuorexa [JOK
3KCIEPUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2
10 TeMe

17 «INEKTPOIUTHYECKAS bubnuotexa [JOK
JTACCOINAIIMSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6mrast xapakTepucTHUKa

18 rajoreHoB. XMMHUYECKHE but6mmoreka [IOK
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
Xnopooaopon. ComnsiHast BuGmrorexa LOK

19 KHCJI0Ta, XHMHUICCKHE

CBOI\/'ICTBE[, IOJIyUCHHC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota No 2

20 o teme «Ilomyuenue bu6muoreka [IOK
COJISTHOM KHMCJIOTBHI, https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOMCTBY»

Brruucnenus no

21 YPaBHEHHUAM XUMHYECKUX bu6nuoreka [JOK
peaKkuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

99 OO6m1ast XxapaKTepucTUKa bubnmnoreka [HOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIC
MOJIU(UKAILIIH CEPBI.

93 Haxoxnenue cepbl u eé bubmuoreka [JOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA
cephl

s | oo o

. https://m.edso0.ru/00ade802
XUMHYECKHE CBOICTBA
Oxcuppl cepsl. CepHas

o5 KHCIOTa, (U3NYECKUE U bubmuoreka [JOK
XHUMHYSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIpUMEHEHNE

26 XHUMHUYECKUE PEAKIINH, bubmuorexa [IOK

JIC)KalIMeE B OCHOBE

https://m.edsoo.ru/00adec8a
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MPOMBIIIJICHHOTO CII0C00a
IIOJIyYEHUS CEPHOU
KHUCJIOThl. XUMUYECKOE
3arps3HEHUE OKpYyXKarolen
Cpeabl COeIMHEHUSIMU
cepsl

BrIuncienne maccoBoi

27 OJIM BBIXO/1a IIPOAYVKTA bubmorexa LOK
a 7l npoiy https://m.edsoo.ru/00adec8a
peakuu
OO01as xapakTepucTUKa
31eMeHTOB VA-TpynibL.
28 A3oT, pacupoCTpaHEHUE B bubmorexa LOK
» Pacipoctp https://m.edsoo.ru/00adeeab
npupojie, Gu3nIecKue u
XAMHAYECKHE CBOHCTBA
AMMHuak, ero ¢puznueckue
29 U XUMHAYECKHE CBOUCTBA bubmmorexa TIOK
’ https://m.edsoo.ru/00adf004
MOJTy4YeHUe U IPUMEHEHHE
[IpakTuueckas padbora Ne 3
30 o teme «Ilonyuenue bubmuoreka [JOK
aMMHaKa, U3y4YeHue ero https://m.edsoo.ru/00adf180
CBOHICTBY»
A3oTHas KHCI0Ta, €€
31 ¢buznueckue u bubmorexa [IOK
. https://m.edso00.ru/00adf306
XAMHAYECKHE CBOHCTBA
32 Hcnonb3oBaHnne HUTPATOB bubnuoteka [JOK

M cOJIE aMMOHHUS B

https://m.edsoo.ru/00adf518
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KauecTBE MUHEPAIbHBIX
ynoopeHui. XUMHUYECKOE
3arps3HEHUE OKpYyXKarolen
Cpeabl COeIMHEHUSIMU
azora

33

docop. Oxeun dpochopa
(V) u dpochopHras kuciora,
(buznvecKue u
XHUMUYECKHE CBOWCTBA,
MOJTyYCHHE

bubmnoreka IIOK
https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanue GocdaTon
B Ka4eCTBE MHUHEPAIbHBIX
ynobpeHuii. 3arps3HeHue
MIPUPOTHON Cpeibl
dbocdharamu

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

35

Yraepon,
pacnpocTpaHEHuUE B
npupoae, GpuznuecKkue u
XUMHYECKHE CBOMCTBA

bu6nuorexa [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcupl yraepona, ux
¢buznyeckue u
XMMUYECKHE CBOUCTBA.
DKOJIOTUYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)

bu6nunorexa LIOK
https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
CoJIx

bubnunorexa LIOK
https://m.edso0.ru/00ae006¢c
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[IpakTuyeckas padora Ne 4
o treMe "[lonyuyenue

38 YTJIEKUCIIOTO Ta3a. bubmmorexa [JOK
https://m.edsoo.ru/00ae027e

KadecTtBenHnas peakius Ha
KapOoHaT-MOH"
[lepBoHavasibHBIC TOHATUS

39 00 OopraHMYecKux bubmuoreka [IOK
BEII[ECTBAX KaK O https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX yTIepoaa

40 Kpemuuii u ero bubnmnorexka HOK
COETUHEHUSI https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne
5. Pemenue

41 AKCIEPUMEHTATBHBIX bubnuoteka [JOK
3a3]71a4 110 TeME https://m.edsoo.ru/00ae0bf2
«Baxneiinie HeMeTaIbl
U X COCAUHCHUS
KonTponbnas padorta Ne3

42 o Teme «Baxxneimue bu6anoreka LIOK
HEMETAJUIbl U UX https://m.edsoo.ru/00ae0el8
COCUHEHUS»
OO01mas xapakTepucTUKa
XUMHYECKUX AJIEMEHTOB —

43 MeTajI0B. MeTamudueckas bubnunorexa LIOK

CBSI3b U METAJUIMYECKAS
KPUCTAJUIMYECKAst
pemérka. Puznveckue

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



https://m.edsoo.ru/00ae027e
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CBOMCTBA METAJIJIOB

XUMHYECKHAE CBOMCTBA

44 METaJLJIOB. bubnuotexa [JOK
DNEKTPOXUMHUECKUN Psijt https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJUIOB
O061me criocoObl
MOJTyYEHHUsI METAJLIOB.

CnnaBsl. Beraucnenus mo

45 aBHECHUSIM XHUMHYECKUX bubnorexa HOK
yp . https://m.edsoo.ru/00ae1156
peakiuii, eciii OJMH U3
pEareHTOB COJCPIKUT
puMecH

46 [TonsTre o Koppo3uu bubmuoreka [JOK
METAJIIOB https://m.edsoo.ru/00ael278

bu6anoreka LIOK

47 el10 € MeTal
IHesnoyEie MeTantE: https://m.edsoo.ru/00ael4hb2

48 OKcHIBI U THIPOKCHUIBI bubnuotexa [JOK
HATpHUs U KaJIUsl https://m.edsoo.ru/00ael14b2
[Ienouno3eMeNnbHBIC

49 METaJIIbI — KAJIBIINHA 1 bubmorexa HOK

. t https://m.edsoo.ru/00ael5e8
MarHui

50 Baxuelimme coefuHEHNS bubnunorexa LIOK
KabITHS https://m.edsoo.ru/00ae15e8

51 O06o06mieHue u
cUcTeMaTu3alys 3HaHUI

52 KEcTkocTh BOALI U bubnunorexa LIOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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CrOCcO0BI €€ yCTpaHEeHUs

https://m.edsoo.ru/00ae1886

[IpakTrueckas padota Ne 6

but6mmoreka [IOK

53 1o Teme "JKEcTKkoCTh BOJIBI
) I[" https://m.edsoo.ru/00aelae8
Y METOJIbI € YCTpaHCHUS
but6mmoreka [IOK
54 ATroMuHUNA
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA bu6nuoreka [JOK
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Kemneso
https://m.edsoo.ru/00ae1d86
OxcuIbl, THIPOKCH]IBI U
bu6 K
57 conu xenesa (I1) u xxenesza uoamoreka O
() https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1
cucTeMaTu3alus 3HaHui
[TpakTuueckas padora No
7. Pemienue
59 AKCTIEPUMEHTAIIbHBIX bubnmnoreka [JOK
3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«Bakueunme MeTaIbl U
UX COCIUHEHUS»
Brraucnenus no
YPaBHEHHSIM XUMHUYECKHIX Bt OK
60 peaKIui, eciiu OJTUH U3 monmotexa I1

peareHTOB J1aH B H30BITKE
WJIU COJIEPKUT MPUMECH.

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1886
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Briuucienusa MaccoBoit
JI0JIA BBIXOJIa TPOTyKTa
peakuu

O06006111EHE U

61
cucTeMaTu3auus 3HaHUI
KontponbHas padota No4
62 1o Teme «Baxuerimme
METaJUIbl U UX
COCJIUHCHHU S
BemectBa u marepuassl B
63 MTOBCETHEBHOM JKU3HU bubmmorexa [IOK
a https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMUYECKOE 3arpsi3HEHNE bubmuoreka [JOK
OKpYKarolleu cpeibl https://m.edso0.ru/00ae4270
65 Ponp xvmuu B pelieHun bubmuoreka [JOK
AKOJIOTHYECKUX MPOOIEM https://m.edso0.ru/00ae4270
Pe3epBHbIii ypok.
66 0 60g eHI/IeyII:I) bu6anoreka LIOK
B . https://m.edsoo.ru/00ae0dOa
CUCTEMaTHU3alus 3HAHUU
Pe3epBHbIii ypok.
o | o 60gmeHHey£ BuGnmotexa IIOK
. https://m.edsoo.ru/00adb33c
CUCTEMaTHU3alus 3HAaHUU
PesepBHBIil ypok.
b K
68 O06o061IeHne momorexa 110

cUCTEMaTH3aInsI 3HaHUHN

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxkimmonepHoe obmiectBo «M3marensctBo «IIpocBemenue

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxnnonepHoe odmectBo «M3aarensctBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET






