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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHoBe denepaibHON padoueit
IpOrpaMMbl BOCIUTAHUSL M C YUYETOM KOHIICTIMM MPENnojaBaHusl y4eOHOro
npenmera «XuMHs» B 00pa3oBaTelbHbIX —opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma 1o XuMuM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTHS OOYYAIOMIMXCA CPEACTBAMHU Y4eOHOTO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MIpEeAyCMaTpUBAET PACHpPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszjieliaM M TeMaM MNPOrpaMMbl MO XHUMHH, OMNpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YUYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommxcs, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TPEOOBAHMI K
pesyibTaTaM OOydYeHHMs] XMMHUM Ha YpOBHE LieJiel HM3y4YeHHs MpeaMera |
OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaromierocs Mo
OCBOCHHMIO YUE€OHOT0 COJEPKAHMSL.

3HaHUWE XUMUU CIYKUT OCHOBOU sl (DOPMUPOBAHUS MHUPOBO33PECHUS
00y4Jaromerocs, ero NpeaCcTaBICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrparoT HOopMUpPyEMbIE XUMHUEH MPEICTABICHUS O B3aUMOTMPEBPAIEHUIX
SHEPruu U 00 SBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTIX PEIICHUS TI100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peanu3ali  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (PyHKIMOHAIBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIILIICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB WX CAMOCTOSTEIBHOW YyYEOHON NeATeNbHOCTH,
AKCIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHHOCTH;



3HAKOMUT CO CIEHM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO  B3IVIsiJa HA E€IMHCTBO NPUPOABI M  YEJIOBEKA, SIBIACTCA
OTBETCTBEHHBIM 3TAaloM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH
00yuJarommxcs;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
-Hay4YHBbIM 3HAHWAM, K IIPUPOJE, K UYEIOBEKYy, BHOCUT CBOM BKJIAJ B
AKOJIOTHYECKOE 00pa3oBaHre 00yYaroIuXCsl.

JlanHble HarpaBiieHUs B 00yYEeHUH XUMHUHU 00ECTeunBaroTCs crenuduKoit
colepKaHUs y4yeOHOro TMpeAMeTa, KOTOPbIM SBISETCS MEeAarormuyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACTIEHHOM JTare
€€ pa3BUTHUA.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHUsl OpPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIMMUCS CUCTEMbl IEPBOHAYAIIBHBIX MOHITHA XUMHUH, OCHOB
HEOPTaHUYECKOM XWUMHHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHU
OPTraHUYECKON XUMHH.

CtpykTypa conepkaHusi IpOrpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoAXoaa K €€ uzydeHuro. CopepxaHue CKIaJbIBa€TCA U3 CUCTEMBI
NOHATUM O XHMMHYECKOM JJIEMEHTE M BELIECTBE U CHUCTEMBI IIOHATHH O
XUMUYecKol peakiuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
IIPUHLHNIY IOCIEAOBATEILHOIO Pa3BUTHA 3HAHUW HA OCHOBE TEOPETUYECKUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMU CBSI3H;

— TpEACTaBACHUNA 00 dJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIICCTB B
pacTBoOpax.

Teopetndeckne 3HAaHMS PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYroMy, BbINOJHSAA (PYHKUUU OOBSACHEHHUS W
IIPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUSIT M BO3MOXKHOCTEM IIPAKTUYECKOTO
IIPUMEHEHUS U TTOJIyYEHHS U3Y4aEeMbIX BELIECTB.

OcBoenne mporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKOU COCTABIIAIOLIEH HAYyYHON KaPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MNPUPOABI, LIEHHOCTHOTO OTHOLIEHHS K HAy4YHOMY 3HAHHUIO H
METOJaM ITO3HAaHUA B Hayke. M3ydeHne XMMHM IPOUCXOAUT C IIPUBIICYECHUEM



3HaHUU W3 paHee H3YYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaloluil MHPY,
«bunonorus. 5-7 knacce» u «Pusuka. 7 Kimace».

IIpy u3ydyeHUM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON
JESTeIbHOCTH YeNIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIbTYpBHI.
3amavya yueOHOro mpeaMeTra COCTOUT B (POPMHUPOBAHUM CHCTEMbBI XHMMHUYECKHX
3HaHUW — BaXXHEHIIMX (PaKTOB, IOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, TOCTYIHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, si3blKa
HayKH, B IPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS IPU U3YyUYEHUH BELECTB
Y XUMHYECKHX peakiuii, B (OpMUPOBAHUH U PA3BUTHH MTO3HABATEIBHBIX YMEHU
U UX NPUMEHEHUU B Y4eOHO-TIO3HABATEIILHOM M y4eOHO-MCCIEI0BATEIbCKON
JESITeIbBHOCTH, OCBOCHUM NIpaBWJI 0€30MacHOro OOpallleHusi ¢ BEIIECTBAMU B
MIOBCEIHEBHOM JKU3HU.

[Ipu u3yuyeHnn XMMUHU Ha YPOBHE OCHOBHOT'O OOLIET0 00pa30BaHus BaKHOE
3Ha4Y€HHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHpPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOy4YEHUsT Ha CHCTEMAaTUYECKOE MpHUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITENbHOW MO3HABATEbHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJlaM MO3HaHusl, (GOPMUPYIOITUM MOTUBAIIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMHH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  NPUOOPETCHHIO
OoOy4JalIMMUCSl  OMbITa  PA3HOOOpPA3HOM  JAEITENBbHOCTH, MO3HAHUS U
CaMOIIO3HAHUs, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIINX
YHHUBEpCaIbHOE 3HaYEHHE JUIsl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanue o0mel (QYHKIMOHAIBHOH M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHUN OOBSCHATh U OLICHUBATH SIBJICHUS
OKpYKaroIIero MHpA, UCTIONIB3YSl 3HAHUS W OIIBIT, MOTYYCHHBIC TIPH H3yUYEeHUHU
XUMHH, TPUMEHSATh WX TPU pPEHIeHHH MpoOJeM B TIOBCETHEBHOW >KU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHHEe Yy OOy4arOmUXCd TyMAaHUCTUYECKHUX OTHOLICHHH,
NOHUMAaHUsI TEHHOCTH XWMUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATEIbHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKArOLIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHUBALUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHMS OOIIEYETIOBEUECKUX IEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQMIISI U HAIIPABIECHHOCTH JIaTbHEHIIICTO
00yueHus.

OO0miee yucia0 4YacoB, OTBEAEHHBIX JUIS WM3YUYCHHS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHUE
BemecTB. [loHsTHE 0 MEeTOaX MO3HAHUS B XUMHUH. YHCTHIE BEIlIeCTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OtHocuTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca.  BzaumocssA3b
KOJIMYECTBA, MACChl M YHUCIA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacyérel 1o
dbopMyIamM XUMHUYECKUX COSAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakuuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XHMHUYECKUE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEHHUs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUUYECKOU MOCy/10, MpaBuiiaMu paboThI B JIaOOpaTOpUH U
npuéMamu oopalieHus ¢ 1abopaTopHbIM 000PYAOBAHUEM, U3YUEHUE U ONTMCAHKE
¢u3nUecKuX CBOMCTB 00Opa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0IeHNE
¢usnueckux (IJIaBleHWE BOCKA, TasHUE JIbJa, PacTHUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUU, MPOKATUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SBJICHUM, HAOII0/IeHHE
Y ONKMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX Peaklnil (pa3iioKeHue caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHne THAPOKCHIA
Meau (Il) mpu HarpeBaHuM, B3aUMOJICHCTBHUE Kejl€3a ¢ PaCTBOPOM COJIM MEIH
(I1), wm3ydenue cmocoOOB pa3lelCHUs CMECEH: C TIOMOIIBI0 MAarHWTa,
bunpTpoBaHKEe, BBHIMAPUBAHUE, TUCTWLISALMSI, XpomaTorpadus, MpoBEICHUE
OYMCTKH TIOBAPEHHOMN COJIM, HAOTIOJCHUE U OMMMCAHUE PE3YyIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEINEi
MOJIEKYJI (IIIApOCTEP>KHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPraHUYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBo. HaxoxkaeHune Kuciopoja B Mpupoje, (GU3NUECKHe W XUMHYCCKUE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIy4eHHs] KHUCJIOpoJa B JabopaTopud W NpOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojiib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT um mpocTtoe BemiecTBO. HaxoxkaeHune Boaopoja B
npupoae, (U3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIO0COObI
noxydenus. Knemorel u conu.

MounsipHbIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacepimienHble 1 HEHACBIIEHHBIE PAcCTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poibs pacTBOPOB B IPUPOE U B )KU3HU YesioBeka. KpyroBopot BoIbI
B [IpUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BO/I.

Knaccudukanus neoprannueckux coeauHenunii. Oxcuasl. Kimaccudukanus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{pOTEpHBbIE) U
HecoseoOpasyroume. Homenknatypa okcuaoB. dusmyeckne U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUIO0B.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: IMIENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaot. @usndyeckue u
XMMHUYECKUE CBOMCTBAa KuciIoT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Comu. Homenknatypa coneil. @u3n4ecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpPOJa B  BO3IYyXE,
NoJIy4eHHe, COOMpaHHe, pacro3HAaBaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJCHMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIeHUs TOpeHusI (TIokKapa), 03HAKOMIJICHHE C 00pa3iaMu
OKCHJIOB M OIHMCAHWE MX CBOWCTB, MOJIyYCHHE, COOMpAHHE, PACIO3HABAHHUE W
M3y4YEHHE CBOWCTB BOJIOPO/Ia (TOPEHUE), B3AUMO/JICUCTBUE BOJOPOIA C OKCUIOM
veau (II) (BO3MOXKHO UCHONB30BAaHUE BUJIEOMATEPUATIOB), HAOJIOJICHHE



0o0pasloB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJICE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEOBAHUE 00OpPA310B HEOPTAHUUECKUX
BEIIIECTB PA3IUYHBIX KJIACCOB, HAOIIO/ICHUE N3MEHEHUS OKPACKU MHIUKATOPOB B
pacTBOpax KHUCIOT M Iejoue, uzydeHue B3aumojenctaus okcuaa menu (1) ¢
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pPEaKUUid HEWTpaIu3aluu,
NOJIyYE€HHUE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJJHOIO METAJIa APYTUM
W3 pacTBOpPa COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeimme
KJIACChl HEOPTaHUYECKHUX COCTMHEHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB /JI. . MenneneeBa. CtpoeHne aroMoB. XHMH4YeCKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUun

[TepBbie MOMBITKU KJIACCU(DUKAIUM XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnonnueckuit 3akoH. [leproanueckas cucTteMa XUMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuoanueckor cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynnbl. OU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepuomnueckoit cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme . . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI paJnyca aTOMOB XMMHYECKUX SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenne llepuommueckoro 3akoHa u Ilepuoanyeckoil cucTemsl
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHast (mosisipHass M HEMOJIApHAs) CBSI3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE PEAKIIUH.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumennt:



M3y4YeHHE OOpa3IOB BEUIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUIPOKCHUAA IIMHKA C PAacTBOpPaMU KHUCJIOT U IIEJTOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropenue, peakiy pasoKeHUs], COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3EH NPU U3yYEHUM XUMHUH B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO--HAyYHBIX
NOHSATUM, TaK Y TIOHATHM, SIBJIIFOLIUXCS CUCTEMHBIMH JJI OT/AEJIBHBIX PEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEeHHO--HAy4HbIC TOHATHUS: HAy4yHBIM (DakT, THUMOTE3a,
TEOpUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCUPUKAILIUS, IEPUOAUIHOCTD, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Mmarepus, aroMm, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUZ,
M30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BEIIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, ((U3NUYECKUE BETUUUHBI, €IUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTtBo M XMMHUYeCKasi peaKkuus

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbLUsi W WX
COCIMHEHUI B COOTBETCTBUM C MOJIOKEHUEM 3jieMeHTOB B llepmoamueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHUUECKUX BEIIECTB. XUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YUCJY U COCTABY YYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3D (DEKTY,
10 U3MEHEHUIO CTeTMeHeN OKUCIICHUSI XUMUUYECKHX JIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacTUIO Karajiu3aTopa). OK30- U  DSHIOTEPMUYECKHE PEaKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.



[TonsTe 0 ckopoctu xumudeckou peaxiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuse. lloHSATHE O XMMHYECKOM pPaBHOBECHUMU.
@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIILHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKIHUM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopus  SJIEKTPONUTHUYECKOW  JTUCCOLIMALIMM. DJIEKTPOJIUTBl |
HEINEeKTpoJauThl. KaTuoHbl, aHMOHBL. MeXaHU3M JUCCOLMAIMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconmanyu. KauectBeHHbIe peakuyy Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEM.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — META/UIOB M HEMETa/UIoB (rpaduta W ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHUCTBUS Pa3lIMUYHBIX ()aKTOPOB, HCCIEIOBAHHE 3JEKTPONPOBOJHOCTU
pacTBOpPOB BEWIECTB, MPOLECCa IUCCOLMUALMU KHCIOT, IIEJIOYed M CoJied
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUMX ~ MPU3HAKK TMPOTEKAaHUS peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3za, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peakuu pa3aoKeHHsl, COEIUHEHNS ), pACIO3HABAHNE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl u MX coeIMHEHUA

OObmas xapakTepucTtuka ragoreHoB. OCOoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3ndyecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONCHOB. XHMHUYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJJIJaMH, HEMETa/NIaMH, IIEeI04YaMu). XJIOPOBOJIOPO.
ConsiHast KUCIOTa, XUMHUYECKUE CBOMCTBA, MMOTy4YeHHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJOpPOBOJOPOJA Ha OpraHU3M 4esloBeKa. BakHelme XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeTeHN OKucieHus. CTpoeHne U PU3nUYecKre CBONCTBA
IPOCTBIX BEHIECTB — KHUCIOpOAa U Cepbl. AIIIOTPONHBIE MOIUMUKAIIUU
KHUCIIopoZa U cepbl. XUMUYEeCKue cBoMcTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢usnyeckue W XuUMHUUECKHe CBoicTBa. OKCHABI Cepbl KakK MPEACTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmue Kak MmpefcTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUUYECKUue
peaKkiMM, JIeKalMe B OCHOBE MPOMBIIUICHHOTO CIOC0o0a MOJy4YeHUs] CEpHOM
KkucnoThl. [Ipumenenune cepHoit kuciaotbl. Colid CEpHOU KUCIIOThI, KaUe€CTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxxneHue cepbl M €€ COCIWHEHHUI B MPHUPOJE.
XHWMHUYECKOE 3arpsi3HEHHE OKpPY’KAIOIIEH Cpellbl  COCAUMHEHUSIMU  CEpbI
(KUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
OpeIOTBpPALLICHHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupone. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, MOJIydeHHE U NpuMeHeHue. Comu
aMMOHUS, UX (pU3NUECKHe U XMMUUYECKHE CBOMCTBA, IpruMeHeHne. KauecTBeHHas
peaklysl Ha UOHbl aMMOHUS. A30THasg KUCJIOTa, €€ MOJydeHHe, (PU3HNUECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckue). Vcnonb30BaHne HUTPATOB M COJIEH aMMOHMSI B KauecTBe
MUHEPAJIbHBIX YI0OpeHui. XHUMHUYECKOe 3arpsA3HEHHE OKpYyXaroulell cpeabl
COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoJ10EMOB). Docdop, amnorpornHble Mogudukanuu ¢ocdopa, Pu3MUIECKUe U
xumuueckue cporicta. Oxcun dochopa (V) u hochopHas kuciora, Gusndeckue
U XUMHUYECKUE CBOICTBa, moiydyeHue. Mcnonb3oBanue QochaToB B KauecTBe
MUHEPATbHBIX YIOOpEHUHN.

O6mas xapakrepucTtika 3meMeHToB |V A-rpynmbsl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTIEpol, aUIOTPOIHBIE
MoAU(DUKALIMKM, PACHpPOCTPaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiicTBa. Ancopomus. KpyroBopot yraepona B npupoje. OKCUbI yriaepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JEHCTBUE HA KHUBBIE OPraHU3MBI,
NOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
addekT. YronpHas KUCIIOTa U €€ Cou, NX (PU3NISCKUE M XUMHIECCKHUE CBOMCTRBA,
noiiyueHue W npuMmeHeHue. KauecTBeHHas peakiusis Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3s1CTBE.



[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHMSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHMKH  YTIEBOAOPOJIOB  (yroib,
PUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY
U TIpOMBIIUIEHHOCTH. [loHATHE O OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJMYyYEHHE H
npumeHeHue. CoenuHeHus KpemMHUst B mpupoze. OOume mnpenacraBieHus 00
okcuie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHelre cTpouTenbHbIE MaTEPUAIIbI: KEpAMUKA,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa31l0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KAUYECTBCHHBIX pEAKIHM Ha XJOPUI-MOHBI M HaOIIOJEHUE
PU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaroliue (PU3nYecKkue U XMMHUUYECKHE
CBOMCTBA TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIOB), O3HAKOMJICHHE C oOpaslaMu XJOpHUAOB (TaJIOrE€HUIOB),
O3HAaKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSIMH (BO3MOXKHO
UCIIOJb30BaHUE BHUAECOMATEpUAIOB), HaOMIOJeHUE TMpolecca OOyTIUBaHUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOWCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaONMIOJIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opaslamu
a30THBIX B (ochHOPHBIX yIOOpPEHUH, TOJIydeHHe, COOMpaHKe, pacIIO3HABAHHUE H
M3y4YEHUE CBOMCTB aMMMaKa, MPOBEICHHUE KAaueCTBEHHBIX pPEaKUWid Ha HOH
aMmmoHusi U (docdaT-uOH W U3yYEHHE TPU3HAKOB UX TMPOTEKaAHUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KHCIIOTBHI C MEAbIO (BO3ZMOMXHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYCHHE MOJEIEH KPHUCTANIMUYECKUX
pemérok anmMasa, rpaputa, QpysiepeHa, 03HaKOMIIEHUE C ITPOLIECCOM aJcopOLnu
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOrasa,
NoJIy4eHHe, CoOMpaHue, pacno3HaBaHUE U U3yUYeHHE CBOMCTB yTIIEKUCIIOro rasa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE
MPU3HAKOB MX TMPOTEKAHUSA, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeilire
HEMETAJUIbl U UX COCAUHEHUS.



MeTaJsibl 1 X COeIMHEHUS

OOmass xapakTepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METaJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. N. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauIoB. MeTajuinueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PelIETKA. DICKTPOXUMUYECKUIN P
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnomyyeHuss MmeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JTIOpPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILIEHHOCTH.

[[lenounsie MeTaLIbL: OJOXKEHNE B [Ileproandyeckoit cuCTeMe XUMUYECKUX
sanemeHTOB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAX0XKJICHUE B IIPUPOJE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABl HATpusi W Kaius. [IpuMeHeHue IIETOYHBIX METAJIOB W HX
COCIMHECHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
[Tepunoanueckoil cucteme xumuueckux 3yemMeHToB J[. . Menaeneea, ctpoeHue
UX aTOMOB, HaxXOXJeHHE B mpupoje. PU3MUYeCKHe U XUMHUYECKHE CBOICTBA
MarHusi U Kaiblus. BakHelimme coeauHeHUs Kaublus (OKCUZI, TUIPOKCHUI,
coiin). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHnl: nosiokeHue B [lepuonnueckon CcuUCTEME XHMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSI.

Kenezo: nonoxenne B llepruoanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menpneneesa, ctpoeHne aToma, HaxoxkAeHUe B npupone. dusznueckue u
XUMHUYECKHe CcBoMcTBa kene3za. Okcuapl, THApoKcHabpl U coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBaAMHU, HW3YyUYECHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUSI OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3BMOXKHO HCIIOJIb30BAaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUA, LIMHKA, )KeJe3a
(I u xenesa (1), menu (1), HabGrOAEHUE U OMHCAHKE TIPOIIECCOB OKPAITMBAHMUS
IJJaMEHU HWOHAMHU HATpHs, Kalusig M Kajdbllus (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEpUANIOB), HCCiea0BaHUE aM(pOTEPHBIX CBOMCTB THJAPOKCHIA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeunIe METAJUTbI U UX COCTUHEHUS.

XUMHA 4 OKPYKAKILAafA cpeaa

BemecTBa 1 Marepuainbl B TOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas moMorip npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMHUUYECKOE 3arpsA3HEHUE OKPYIKaloIIeH cpebl (peaenbHas JOmyCTUMast
KOHIIEHTpaIus Beiects, nanee — [1JIK). Poib Xxumun B perieHuu 3K0JI0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMenm:

u3yuyeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CAUCTEMHBIMU ISl OT/IETIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUN 3apsii, NMPOBOJHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIlleCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMUECKas pEelETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI, E€IUHMIIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yAOOpEHUSs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpPaNbl, TOPHbIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCSA B XOJ€ OOYYEHHS XMMHHU B €IUHCTBE Y4EOHOU U
BOCIIUTATEIIbHOM  JIESITEIbBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMU
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU U HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT
MpOLIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00yYarOLIUXCSl.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroOUIMXCs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUW U
pacIIMpEHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LICHHOCTHOTO  OTHOWIEHHWs K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, ITIOHMMAaHUs 3HAYCHUSA XUMUYECKOU
HAyKH B JKU3HU COBPEMEHHOI0 O0IIECTBAa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopmManued O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTH B HAyYHbIX 3HAHHUAX 00
yCTpOICTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

IIPEACTABJIEHUS] O COLMAIBHBIX HOPMAax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M APYrMX BHIAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH NEATENbHOCTH IMpPU
BBITIOJIHEHUN Y4YEOHBIX, IMO3HABATENBbHBIX 3a/1a4, BBINOJIHECHHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  y4YEOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHUMAHHIO U B3aUMOIIOMOIIH B MPOLIECCE ITON yUeOHOM IEATETbHOCTH,
TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHHUE U IIOCTYIIKM CBOUX TOBApUILEH C
IIO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUSA IOCIEIACTBUN
IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE MTPEACTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKLU,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IMPUPOIBI, B3aUMOCBS3AX YEJIOBEKa C
IPUPOTHOM CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



M03HaBaTeJIbHbIC MOTUBHI, HAIIPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHUI 110
XUMUH, HEOOXOIUMBIE IS OOBSICHEHUST HAOII0JaEMBIX MPOIIECCOB W SIBJICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW U YUTATEIbCKON KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOATENIBHON pabOThl € Y4YeOHBIMH TEKCTaMU, CHPAaBOYHOMN
JTUTEPATYPOH, MOCTYITHBIMHA TEXHUYECKUMHU CPEACTBAMU HWH()OPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HANpPaBICHHOCTH U YPOBHSI 00yUYEHUS B
JlaabHEHIIeM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSITUE BPEAHBIX MPUBBIYECK (YMOTPEOJCHUSI aJKOroJisi, HApKOTHUKOB,
KYpeHHUs), HEOOXOIUMOCTH COOIIOICHUSI MPaBUI 0€30MaCHOCTH MPU 0OpallleHUN
C XMMUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEPEC K MPAKTUUYECKOMY HM3Yy4EeHHIO Mpodeccuil U TpyJa pas3IudHOro
poja, yBaXXEHUE K TPYy U pe3ysibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHUCJIIE
Ha OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN MO XUMHH, OCO3HAHHBIM BBIOOD
WHIAUBUIYAIbHOM  TPAaeKTOpPUHM TMPOJOJDKEHUST 00pa3oBaHUs €  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTpeOHOCTEH, yCIemHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJIMMBIX YMEHHUM, TOTOBHOCTb aJalTUPOBAThCA B MNPodheCcCHOHAIBHOM
cpene;

6) 3K0JIOrNYecKOro BOCIMTAHUS

AKOJIOTUYECKU IEJIeCO00pa3HOE OTHOIICHHWE K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO
n Oe3omacHOro ooOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COONIOCHUS
mpaBui 0E€301MacHOTO TMOBENCHUS TpPH padoTe C BEIIeCTBaAaMH, a TaKXKE B
CUTYyalUsX, yTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHATH 3HAHUS, TIOJTy4yaeMble MPU U3YUCHUH XUMUH, IS
pelIeHnsT 3aaad, CBA3AHHBIX C OKPYXAKIIEH MNPUPOAHOW CpEIou, s
MOBBINICHUS] YPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHUS TJ00aIbHOTO
XapaKkTepa AKOJIOTHUECKUX MPOOJIeM U Iy Tel UX PEIICHUS MTOCPEICTBOM METOI0B
XUMHUH, HKOJOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJICTBOBAaTbCSI UM B
[I03HABATEIbHON, KOMMYHUKATUBHON U COLIUAIBHOM ITPAKTUKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMEeTHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBIC IS
(GopMUPOBaHHS MHPOBO33PCHHs OOIICHAYYHBIE TMOHATH (3aKOH, TEOpHS,
NPUHIIAI, TUITOTE3a, (DaKT, CHCTeMa, TTPOIIECC, IKCIIEPUMEHT U JIPYToe. ), KOTOPhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaX W MO3BOJISIIOT Ha
OCHOBE 3HAHUU M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEIIOCTHOM
HAay4yHOW  KapTUHE MHpa, W yHHBEpPCalbHBbIE Yy4eOHbIE  JEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHEIE), KOTOpPBIC
obecrieunBarOT  (GOPMUPOBAHHWE  TOTOBHOCTH K  CaMOCTOATEIHLHOMY
IJIAHUPOBAHHIO M OCYIICCTBICHHUIO YICOHOU NEeITEITHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU
3HAHWI: PaCKPHIBATh CMBICT XUMHUYCCKUX TMOHATHH (BBIACIATh UX XapaKTCPHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMH TOHSITHIMHU ), UCTIOJIb30BaTh
MOHATHUS JUTsI OOBSCHEHUS OTACIBHBIX ()aKTOB U SIBICHHM, BEIONPATh OCHOBAHUS
U KPUTEPUU JIJIs1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHaBJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3YUYCHUS,
CTPOUTH JIOTHYECKUE pacCyXaeHus (MHAYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHHUS,

yMEHUE TMPUMEHSTh B TMPOIECCe TIO3HAHMS TMOHATUA (TIPEIMETHhIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, MpeoOpa3oBbIBaTh IMHUPOKO TMPUMEHSEMbIE B XHUMHH MOJICIIbHbBIC
MIPEACTABICHHS] — XUMHUYCCKHI 3HAK (CHMBOJI DJIEMEHTa), XUMHUIecKas hopmyJia
1 ypaBHEHHWE XMMHUYECKOW PEaKIMH — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPEICTABICHUHN BBISBIISTH U XapaKTEPU30BaATh
CYIIECTBEHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYCCKUX PEaKIWi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-
CIICICTBCHHBIC CBSI3U ¥ TIPOTUBOPEUHS B H3yd4aeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIOIh30BaTh MOCTAaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaK)XK€ B KAa4eCTBE OCHOBHI Il (POPMUPOBAHUS THUIMOTE3bI IO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYIKICHUMN;

NPHOOPETCHUE OMBITA 1O TUTAHMPOBAHUIO, OPTAaHU3AIMHM W IPOBEICHUIO
VYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Tpolecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, PopMyInpoBaTh 0000IICHUS
Y BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIISAThH
OTU€T O MPOJIeNIaHHOM padoTe.



Pabora ¢ unpopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TOTYyYaeMyt0 U3 pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS. JIMTEpAaTypa XHUMHUYECKOTO COJACp>KaHUsA, CIPABOYHBIC
nocobust, pecypcsl MHTEpHETAa), KPUTUUECKU OLIEHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;

yMEHUE NMPUMEHSTh Pa3jIM4Hble METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMAaIIM U COOTBETCTBYIONIMX JIaHHBIX, HEOOXOJUMBIX [JIsl BBITIOJIHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTH HCTIONB30BaHMUSI MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUSA PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpEACTaBICHUS
MHPOpMaAMU U WUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIMONb30BaTh W aHAIM3UPOBATh B Mpouecce y4yeOHOH U
HCCIIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPYKAOLIEH IPUPOIHOU
Cpebl.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE Yy4eOHbIe 1eCTBHSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B XOoJ€ Auanora W (Wiu) JUCKYCCHUHU) MO
CyLIECTBY 0OCyXaaeMoil Tembl, (OpPMYIUpPOBaTbL CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1auH;

YMEHMSI TpPEACTaBIISATh IMOJyYEHHBIE pE3yNbTaThl I103HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHNI0
PE3yIbTATOB BBIOIHEHUS] XUMUYECKOT0 SKCIIEpUMEHTA (J1Ta0OpaTOPHOTO OMBITA,
nabopaTopHOil pabOThl MO UCCIEJOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOIO
IPOEKTA);

yMEHHUs Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIIbHOM W MCCIENOBATENbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yué€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unuii (00cyx1eHusi, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBUI, ONpENEICHUE KPUTEPUEB [0 OLEHKE KadecTBa
BBITIOJIHEHHOM padOThI U APYTHE).

PeryisiTuBHbBIE YHMBepCcaJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENATh UEAN AESATENbHOCTH, INIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BRIOUpATh Hanboiee 3PhEeKTUBHBIE CIIOCOOBI PEIIeHUsT YIEOHBIX
U TI03HABATEJIbHBIX 337]a4, CAMOCTOSITENILHO COCTAaBISATh WU KOPPEKTUPOBATH



IIPEUIOKEHHBIM AJITOPUTM JACHUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00OBEKTaX — BEIECTBAX U PEAKIIUSX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCJIOBUHU 3aIaHUI.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
coJiepKaHus, YCTAaHOBJIEHHOTO JaHHOH (enepaibHOM pabouelt Mmporpammoi,
BBIJICJIIOT: OCBOCHHBIE O0YUYaIOIIUMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBUl, creuuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BHUIBI
JNEATEIbHOCTH MO0 TMOJYYEHHK) HOBOIO 3HAHUWS, €ro HWHTEPHPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydeHuss B 8 kiacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBAaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHATUIN: aTOM, MOJIEKYJIA,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XUMHYECKOIO DJIEMEHTa B COCIMHEHUH, MOJISPHBIN
00bEM, OKCHJI, KHUCJIOTAa, OCHOBAaHUE, COJIb, DJIEKTPOOTPHUILIATEIILHOCTD,
CTENeHb OKHUCJICHUS, XMMUYECKasi peakiusi, KiacCuUKaius peaxiuii:
PEAKLMU COCIMHEHHUS, PEAaKUMHU PA3JIOKECHUS, PEaKLUU 3aMEICHUs,
peakIuy 00MeHa, 3K30- M 9HA0TEPMHUUCCKHE PEAKIIUU, TETUIOBOM 3P HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaJb,
pagdyc aroMa, XUMHUYECKas CBs3b, IMOJSApHAsS W HENOJspHasd
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTUOH, AHWOH, PacTBOD,
MaccoBasi JI0JIs BeliecTBa (MPOIIEHTHASI KOHIIEHTPAIIHsI) B PACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATUU U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIOJIb30BaTh XHUMHYECKYIO CHUMBOJIMKY IS COCTaBJeHUS (OpMyI
BEIIECTB U YPAaBHCHUN XMUMUYECKUX PEAKIIUIA;

e ONpPEAETATh BAJICHTHOCTH ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX  COCIUHCHHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAUHEHUM IO
dbopmysiam, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAasT M MWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpsiBaTh cMbIca [lepmommueckoro 3akona J[. M. Menpneneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJ0keHUs B [leproandeckoi cucreme,



3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUsI, 3aKOHa ABOTraJipo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», masnsie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrtema xumudeckux siemeHToB JI. W.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAll sapa, oOIIee YHUCIo
AIEKTPOHOB U pacipeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKUe
BEIIECTBA, XUMUYECKUE pEaKINK (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMM BEIIECTB, M0 TEIIOBOMY 3P dheKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MNpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;
IPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HX
KAQUECTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHUUYECKUX
MPEBpAILCHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTEJIBHYIO MOJICKYJIPHYI0 U MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOrOo »dJeMeHTa 1o (opmyre
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINHU;

MPUMEHATh OCHOBHBIE OTMEpallid MBICIUTEILHON JEATeIbHOCTU —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlIHIO,
KJ1acCU(UKAIUIO, BBISABICHHE MPUUYMHHO--CICCTBEHHBIX CBSI3EH — /s
U3YUYEHHUSI CBOWMCTB BEUIECTB M XMUMHUYECKHX pPEaKIHil, €CTEeCTBEHHO-
Hay4yHble  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJEJIMPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICJICHHBIN);

CIEIOBATh TMpAaBWJIAM  TOJB30BAHUS XUMHUYECKOM MOCYyIOM U
nabopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TO BBINOJIHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHUIO
razo00pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCJIOpPOAa), MPUTOTOBIECHUIO
PAaCTBOPOB C ONPENCIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIIECTBA,
IJAHUPOBATh U MPOBOAUTH  XMUMHUYECKHE  IKCIIEPUMEHTHI 10
paclo3HaBaHWID pACTBOPOB IIEJIOYEH U  KHUCIOT C [OMOIIbIO
UHAMKATOPOB (JaKMycC, peHoIpTalenH, METUIOPAHXK U IpyTHeE).



K koHiy oOydeHuss B 9 Kjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX IOHSATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMHIECKasl CBSA3b, TEMIIOBOM d(pekT
peakiMu, MOJIb, MOJIAPHBI  00BEM, pPACTBOp, dIJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOUUALNS, PEAKIIUM MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HIOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas pemieTka, KOppo3us METaJuIoB,
CILJIaBbl, CKOPOCTb XWMHYECKOM peaKIuu, MPeAeIbHO JTOMyCcTUMAas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHITUH U
IPUMEHSTH 3TU NOHATHUSA IPY ONMCAHUY BEUIECTB U UX MPEBPAILLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJUKY JJisi COCTaBJIeHUS (opmyl
BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKIU;

OTIPENICIIATh BAJICHTHOCTh U CTETICHb OKUCJICHUS] XUMUUECKUX AJIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeIUHEHUuM 1o (hopmysiaM, BUI XUMHUYECKOU
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsii MOHA 110 XUMUUYECKOU (hopmylie, XxapaKkTep Cpebl B
BOJTHBIX pacTBopax HEOPTaHUYECKUX COCMHEHUH, THUTI
KPUCTAINTMYECKON PEIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIMHUCHIBATH W XapaKTEPU30BaTh
Tabnuynyto Gopmy llepruoanueckoit CUCTEMbI XUMUYECKHUX JIEMEHTOB:
pasznuyaTh MOHATUS «IJaBHas nmoArpynna (A-rpymnma)» u «noOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE TMEPUOMBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIE, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsi sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacmpeneneHue uX IO OJJIEKTPOHHBIM CJIOAM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB RJIEMEHTOB M UX COCJAUHEHUN B
npeenax MajiblX IEPUOIOB U IIIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX
aTOMOB;



KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY yYacCTBYIOIIHUX B
pEeaKlMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTABJISITh yYPABHEHUS DJEKTPOJUTUYECKON JIUCCOIMAIMU KHUCJIOT,
HIEJI0YEed W COJIEW, NOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEAKLIMU
WOHHOTO  OOMEHa, YypaBHEHUS  pPEAKUUM,  MOATBEPKIAIOIIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUI B pa3IWYHBIX
YCIOBUSIX;

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJICKYJIIPHYI0 U MOJIIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 10 QopMyiie
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKInu;

coOno/IaTh  MpaBWIa  TOJIb30BAHUS  XMUMHYECKOM TOCYI0M U
7a00paTopHbIM O0OpYJIOBaHMEM, a TakKe IpaBuUjia oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPATOPHBIX XUMHUYECKHUX OIBITOB IO TMOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAUTL  PEaKIMU, MOATBEPKAAlOlIMe KAa4eCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU-, OPOMUI-
, monu-, kapooHat-, pocdar-, cuIMKaT-, cyiabdar-, TUIPOKCU/I-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIICCTB;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlHIo,
BBISIBIICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3E€H — ISl M3yUYEHUS CBOWCTB
BEIIECTB M XHWMHUYECKUX PEaKIHM, €CTEeCTBEHHO-HAy4YHbIE METO]IbI
MO3HaHUS — HaOIIO/ICHNEe, U3MEPEHHUE, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHbI 1 MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaundecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. IlepBonavanbHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas 00J1acThb
11 €CTEeCTBO3HAHMS U 6 0 1 bubnnoreka IIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
BemectBa n xuMuueckue bubnnoreka IIOK
1.2 14 1 1
peakuu https://m.edsoo.ru/7f41837c
Uroro mo pazneny 20
Pa3pnen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Bosayx. Kucnopog. ITonsatue 6 0 1 bu6nuoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoxa.Ilonstue o bubnmnorexka HOK
2.2 8 0 1
KHUCIIOTaxX U COJIIX https://m.edsoo.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBAaHUAX https://m.edso0o.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHWYECKUX COCTMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c
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Pazpnen 3. Ilepunoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnyeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bu6nmmoreka [IOK

1 . 7
3 XMMHUCCKUX SIEMEHTOB /] 0 0 https://m.eds00.ru/7f41837¢

N. Mennene-eBa. CtpoeHue
aToma

XUMHYECKas CBA3b.
bubmuorexa [JOK

3.2 - 8 1 0
OxucnutensHo https://m.edsoo.ru/7f41837¢c

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

HToro no pasuen 15 bubmoreka LIOK
PR https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 1 0 bubmuoreka LIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

10 ITPOT'PAMME 08 > 0
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9 KIIACC

KosimyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne ii/m P Kontpoabnbie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUun
[ToBTOpeHME U yroyOIeHne 3SHAHUN bubnnoreka [JOK
1.1 5 0 0
OCHOBHBIX Pa3/IesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUAIIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
91 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 0 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 1 bubmmorexa [OK
' py el https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHYECKIX Bt OK
2.3 aneMeHToB VA-rpynmsl. A3ot, pochop u 7 0 1 noumoreka 1

nX COCIUMHCHUA

https://m.edsoo.ru/7f41a636
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OO01mmas xapakTeprucTUKa XUMUIECKUX

bu6mmoreka [IOK
2.4 IVA- )
BHeMeHTUOB TPYIIEL. YTIepost o 8 https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHUS
Hroro no pazaeny 25
Pasznen 3. MeTa/lJIbl H HX COeIMHEHUS
bu6mmoreka [IOK
A 7 4
3 Obumwe croHcTBa MeTalIoR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AXHEHIINE METAJUIbl U KX COCAUHEHUS 6 httos://m.edsoo.ru/7f41a636
Wtoro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa u Mmatepuansl B )KU3HU 3 bubnnoreka [JOK
' YeJ0BeKa https://m.eds00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KVIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTtpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
BBoanslii unctpykrax.lIpenmer
1 XxuMuH. PojIb XUMHU B KU3HU 1 0 0 bubmorexa LIOK
' https://m.edsoo.ru/ff0d210c
yeJloBeKa. Tela u BellecTna
5 Ilonsatue o MeTo1aX MO3HAHUS B 1 0 0 bubnunoreka LIOK
XHUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1
3HAKOMCTBO C JJaOOpaTOpHbIM
3 obopynosanueM. [Ipasmia 1 0 1 bubmorexa LOK
py P https://m.edsoo.ru/ff0d26ca
TEXHUKH 0€30MMacHOCTH TIp paboTe
B XMMHYECKOM KaOHHETE.
[IpakTnueckas padorta Ne2
4 Pasgenenne cMmeceil Ha IpuMepe 1 0 1 bubmorexa LHOK
. N pumep https://m.edsoo.ru/ff0d2a6c
OYHUCTKHU TTOBApEHHOM COJIH.
XuUMHYECKHUE DIIEMEHTEI. 3HAKU
5 (CHMBOJTBI) XUMHYECKUX 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
SIIEMEHTOB
bubnunorexa LIOK
6 (6)) 1 0 0
HBIHCCKHC ABTCHITT B XHMIH https://m.edsoo.ru/ff0d28c8
7 ATrperaTHbIe COCTOSIHHSI BEIIECTB 1 0 0 bubnnorexa [IOK

https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
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bubnunoreka LIOK

8 llpocteie i CAOKIIbIC BELIECTEA. https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEeHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSHCTBA COCTaBa bubnunorexa LIOK
10
BEIIECTB. XUMHYECKas (hopmyJia. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XHMHUYECKUX
aneMeHTOB.OTHOCHUTEIIbHAS bubnuoreka [{OK
11
aToMHas Macca. OTHOCUTENIbHAs https://m.edsoo.ru/ff0d323c
MOJIEKYJIsIpHas Macca
12 MaccoBasi 107151 XUMHUYECKOT0 bubnuoreka [{OK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Xumnueckue peakuuu. [Ipuznaku bubmmoreka [JOK
1 yCIIOBUSI UX MTPOTEKAHUSI. https://m.edsoo.ru/ff0d5230
14 3aKoH COXpaHEHHUs MacChl bubmuoreka [JOK
BEIIECTB. XUMHYECKUE YPABHECHHUS. https://m.edsoo.ru/ff0d37fa
15 TUnbl XUMHUYECKUX peaKLni. bubmuoreka [IOK
Peakuuu paznoxenus. https://m.edsoo.ru/ff0d3al16
16 THUIBI XUMHAYECKUX PEAKLIUMN. bubmmnoreka HOK
Peaknuu coenuHeHUs. https://m.edsoo.ru/ff0d3b88
17 THUIbl XUMHYECKUX PEAKIIUH. bubmuoreka [IOK
Peaxnnn 3amemenns. https://m.edsoo.ru/ff0d5708
18 Tunsl XUMHUYECKUX peaKLUi. bubnuoreka [IOK

Peakmun ooMena.

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4Y€HBIN-

bub6nmoreka [IOK

19 . 0000
JHIMIITOTIEAHCT © HjeHHe 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alys 3HaHUI
Kontponbnas padota Nel o teme
20 «BelecTBa U XUMHUUECKHE bubmorexa HOK
B https://m.edso0.ru/ff0d4290
peaKIum»
Boznyx — cmech ra3os. CocraB
21 Bo3ayxa. Kucimopon — 3ieMeHT u bubmorexa LOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
mpoctoe BemecTBo. O30H
dusznyecKre 1 XUMUYECKUE
99 CBOICTBa KHCIIOpoa (peakiuu bubmmoreka [JOK
okucaeHus, ropenue). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoObl Mosty4eHus KUCI0po/ia B
23 J1a00paToOpHH U MPOMBIIUIEHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xumMuueckon
peaKIuu, MOHSATHE O
24 TEPMOXUMHYECKOM YPaBHEHUU bubmmorexa HOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaxusax
Tomnuso (HedTh, yroiab U METaH).
25 3ar HSHeI-EI/qullOS g a, CIIOCOOBI : bubmorexa [JOK
p e, https://m.edsoo.ru/ff0d4c4a
€ro TMPEeOTBPAIICHHUS
26 IIpakTuyeckas padora Ne 3 o bubnuoreka [IOK

teme «llomydyenune u cobupanue

https://m.edsoo.ru/ff0d4ae2
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KucJjopoaa, u3y4dcHue €ro

CBOWCTBY
Bomopon — anemeHT u mpocToe
27 BE HGST];HO Haxoxnenue 113) bubmmorexa LIOK
HICCTRO A https://m.eds00.ru/ffod4ddo
IpUpOJIC
dusnyeckue 1 XUMHIECKHE
28 cBoiicTBa Bojopoaa. [Ipumenenune bubmmorexa [JOK
Aopoxa. 1p https://m.eds00.ru/ffod4ddo
BOJIOpOa
bubnunoreka LIOK
29 IT
OIPITHE © KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 CrniocoOsI mosty4eHus BOAOPOIa B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpaxTuueckas padora Ne 4 o

31 teme «llomyuenne u cobupanue bubmmorexa [JOK

M P N https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYCHHE €T0 CBOMCTBY
KonnuecTBo BemecTBa. MosnsipHas
32 Macca. 00bEéM ra30B. 3aKOH bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d542e
ABorazipo
ModsipHblif 00bEM ra30B.

33 Brruucnenus 00béMa, KoaudecTra bubnuoreka [{OK
BEILIECTBA ra3a IO €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

34 Pemenue 3aga4 mo XuMU4eCKuM but6mmorekxa [IOK
YPaBHEHUSIM. https://m.edsoo.ru/ff0d5708

35 DOu3nIecKrue 1 XUMHUYECKHUE but6mmorekxa [IOK

CBOMCTBA BOJBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tonsarue 00

bub6nmmoreka [IOK

36 WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopuUTEb.

37 Hacsimenaslie 1 HeHACHIILICHHEIS bubnuorexa [IOK
pactBopbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padorta Ne 5 o

38 teMe «IIpurotoBnenue pacTBOpoB bubnnoreka [JOK
C ompeaeIEHHON MacCcoBOM oJei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»

KonTponbnas pabota No2 mo teme
«Baxneime npeacTaBUTENN
39 HEOPraHUYECKHX BEIECTB. bubmorexa HOK
https://m.edsoo.ru/ff0d6342
KonnuecTBeHHbIE OTHOIIECHUS B
XUMUU.»

40 Oxcunsl: cocTaB, KiacCupUKaLIUs, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xXumMu4ecKue

41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 1 bubmorexa [OK

’ https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubnuoreka [{OK
KJ1accuukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xumMu4eckue bubmuoreka [JOK
CBOMCTBa OCHOBaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kmaccudukarnms, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

[Tonydyenue n xuMuuecKue

bub6nmmoreka [IOK

45
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOf(SBII) OJI ‘l)eHI/Iﬂ XHMHqZ(I:)KI/Ie bubmorexa HOK
N y ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
47 Pewrenue skcnepuMeHTaNbHBIX bubmmoreka [JOK
3aga4 no TeMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHCHUI
I'eHeTnyeckas CBS3b MEKIY
48 KJaccaMy HEOPTraHUYECKHUX bubsmotexa [IOK
N p https://m.edsoo.ru/00ad9a50
coeIMHEHU I
49 O06001IeHNEe U CUCTEMATU3ALIHS bubnuorexa [{OK
3HAHHUH https://m.edsoo.ru/00ad9ch?2
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHEBIE KJIACCHI bubmorexa LHOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKHUX COCIMHCHHIMA
[TepBbie TOMBITKY KIAaCCHPUKAITUN
51 XHUMHYECKHX 31eMeHTOB. [loHsaTne bubmorexa LIOK
i https://m.edsoo.ru/00ad9ffa
O Tpynmnax CXOIHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 IIepnonnueckas cucrema bubmuoreka [JOK
XAMUYECKUX demMeHToB /1. U. https://m.edsoo.ru/00ada52c
Menneneena
bubanoreka IJOK
53 [lepuronpl, rpynmnsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0dfee2
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Crpoenue atomoB. CocTas

bub6nmmoreka [IOK

>4 aTOMHBIX saep. M30Tomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK

55 aTOMOB PJIEMEHTOB bubnuorexa [IOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc
MemneneeBa
XapakTepucTuKa XUMHYECKOTO

56 3JIEMEHTA 10 €T0 IOJI0KECHHUIO B bu6nmorexa LIOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3navenue [lepuoguieckoro

57 3aKOHa JJIs Pa3BUTHS HAYKU U bubnunoreka LIOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
yUEHBIH, IeAaror U rpakJaHuH

58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmuoreka [IOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoteka IIOK

59 Hormast xuirecias cpisp https://m.edsoo.ru/00adac34

60 KoBanentHas nonsipHas bubmuoreka [JOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8

61 KoBanentHas HenossipHast bubmuoreka [IOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9

bubnunorexa LIOK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubmuoreka [{OK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

https://m.edsoo0.ru/00adb076
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bubnunoreka LIOK

64 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 httos://m.eds00.ru/00adb076
KonrtponsHas padora Ne4 o reme
65 «Ctpoenue aroma. XUMHU4ecKast 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
PesepBHelil ypok. O600mIeHHE 1
CHUCTEMAaTHU3aIUsl 3HAHHUH 110 TEME
66 "OCHOBHBIE KJIACCHI 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb33c
HEOPTaHWYECKUX COSAMHCHHUN U UX
XHMHUYECKHE CBOMCTBA"
PesepBHeIil ypok. O600ICHHE 1
cUCTEeMaTHU3alMs 3HAHUH 110
67 teme"[lepuonyueckuii 3aK0H 1 1 Bbu6moreka [JOK
MEepUOINYECKasl CUCTEMA https://m.edsoo.ru/00ad9cb?
XUMHYECKHUX d1eMeHTOB [I. 1.
Menneneesa. CtpoeHue aroma"
PesepBubIiil ypok. O60011eHIE 1
68 cUcTeMaTu3alus 3HaHUI M0 TemMe 1 bubmuoreka [IOK
"Pemienue 3ama4 110 XUMHYECKUM https://m.edsoo.ru/ff0d61c6
ypaBHEHUAM"
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara nugposeie
Tema ypoka Konrtpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
[Tepnonnueckuii 3aKoH.

1 [Tepunonnueckas cucrema 1 0 0 bubnunoreka LIOK
XUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmmorexa [IOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Kitaccudukanusi 1 HOMEHKIJIaTypa 1 0 0 bubnnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIbI 1 0 0 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo
teme «[loBTOpeHue u yrnyoienue

5 3HAHUH OCHOBHBIX Pa3/eiIOB 1 1 0
Kypca 8 kinacca» BxoaHon
KOHTPOJTb.

Knaccudukanus XuMruaecKux

6 €aKIU MO0 pa3InYHbIM 1 0 0 bubmorexa [TOK
peaxt p https://m.edsoo.ru/00adbcb0
npU3HaKaM

7 [TonsiTne 0 cKOpOCTH 1 0 0 bubnuotexa [JOK

XUMH4eCKor peakuuu. [lonstue

https://m.edsoo.ru/00adbe9a
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0 TOMOTCHHBIX U T€TePOTCHHBIX
peaKIusx

[TonsiTvie 0 XUMUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIONINE HA CKOPOCTh

bub6nmmoreka [IOK

8 XMMHUYECKOW PEaKUUU U https://m.edsoo.ru/00adc28c
MTOJI0KEHUE XUMHUIECKOTO
paBHOBeECHS
9 OKUCIUTENbHO- bubnuoreka [{OK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nucconuanyu. CUIbHBIE U bubmorexa IOK
https://m.edsoo.ru/00adcd68
cia0bble AJICKTPOIUTHI
11 HonHble ypaBHEHUS peakuii buomorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHMH B CBETE
12 MpeJICTaBICHH 00 bubnmorexa HOK
. https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON
JIACCOINAITAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE MpeACTaBIeHU 00 bubnuotexa [JOK
ANEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOIMAIAN
14 [Tonsatue o runponuse comneit bubmmorexa TIOK

https://m.edsoo.ru/00add9d4
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O00011eHUE U CUCTEMATU3 AL

bub6nmmoreka [IOK

15
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «PellleHne 3KCIIepUMEHTAIbHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a71a9»
KoHntponbnas pabora Ne2 mo
17 TeMe «DIEKTPOIIUTUYECKAs bubmmoreka [JOK
JUCCOLMAMI. XUMHUYECKUE https://m.edsoo.ru/00addecO
pPEeaKIMK B pacTBOpax»
OO0mas xapaKTepuCTUKA
18 FaJ'II(I)lFeHOBp XI/IMFI)/I‘IGCKI/IC bubmorexa HOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMEPE XJI0pa
XinopoBogopona. ComnsHast
19 KI/ICJfOTa xnljwnqecxne CBOIiCTBa bubmotexa [IOK
’ ’ https://m.eds00.ru/00ade104
MoJTy4yeHue, MpUuMEHEHHe
[IpakTuueckas padbora Ne 2 o
20 TeMe « XMMHYECKHE CBOMCTBA bubmorexa [JOK
. https://m.edsoo.ru/00ade348
COJISTHOM KHMCJIOTBD)
21 Brruncnenue noau BeIXoaa bubnmorexa LIOK
IIPOJIYKTa pEaKkLUu https://m.edsoo.ru/00ade488
99 OO6m1as xapakTepucTuka bubmuorexa [IOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOTUDUKAITIN
93 cepbl. Haxoxienue cepsl 1 e€ bubnuotexa [JOK

COEIMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopoj1, CTpOEHHUE,

24 ¢u3nvecKkre 1 XUMHYECKHE bubamorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepol. CepHas KUCIIOTA,
25 ¢u3nvecKkre 1 XUMHYECKHE bubamorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMUYECKUE peaKilui, JIexKalinue
B OCHOBE ITPOMBIIIJICHHOTO

26 croco0a Moyy4eHus CepHon bubnuoreka [IOK
KHMCJIOTBl. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsI3HEHUE OKPYKaIOIIEH
Cpelbl COeTUHEHHUSIMU CEPBI
[TpakTiueckast pabota Ne 3 o

27 TeMe "XUMHUYECKHE CBOMCTBA bubmorexa HOK

N " https://m.edsoo.ru/00adec8a
pacTBopa CEpHON KHCIIOTHI
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,

28 acIIPOCTPAaHEHUE B IIPUPOJIE bubnnorexa [IOK
pactpovtp pHpoAe, https://m.edsoo.ru/00adeeab
buznyecKkrue 1 XUMUYECKHE
CBOICTBA
AMMHuak, ero pusnueckKue u

29 XUMHUYECKHUE CBOKCTBA brbmmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
but6mmorexa [IOK
30 Conu aMMOHUSI.
https://m.edsoo.ru/00adf180
31 A3oTHas KuCoTa, e€ pusnyeckue bu6muoreka [JOK

1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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32

Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KQ4E€CTBE
MHUHEPaAJIbHBIX YA0OPEHHIA.
XUMHUYECKOe 3arps3HEeHue
OKpY’Karollen cpebl
COEMHEHUSIMH a30Ta

bubnunoreka LIOK
https://m.edsoo.ru/00adf518

33

34

35

®dochop. Okcun dhocdopa (V) u
docdopHas Kuciora,
(bu3nvecKue 1 XUMHUYECKHIE
CBOWCTBA, MTOJTyYCHHE.
Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
yI00peHuii.3arpsi3HeHne
IPUPOTHOH cpebl pocharamu.
[Tpaktuyeckas padora Ne 4 o
teMe "Pemenue
9KCIIEPUMEHTANBHBIX 33724 0
coeMHEHUsIM a3oTa u docdopa"
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

bubnunoreka LIOK
https://m.edsoo.ru/00adf68a

bu6nmorexa LIOK
https://m.edsoo.ru/00adfc20

bubmmoteka IIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupael yraepoza, ux
bu3nvecKre 1 XUMHIECKHE
CBOMCTBA. DKOJOrMYECKHE
po0JIeMbl, CBA3aHHBIE C
okcusom yriepoza (1V)

but6mmorekxa [IOK
https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 YronbHas KMUCI0Ta U €€ Conn
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 5 o
38 teme "[losyueHue yriekucnoro Bu6muoteka [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O buGnuorexa [IOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTIIepoaa
40 KpeMmuuii u ero coequHeHns bubnnorexa [IOK
P https://m.edso0.ru/00ae080a
Brraucienus 1o XUuMHYECKAM
YPaBHEHHUSIM C UCTIOIb30BAaHUEM
41 MOHATUH "o nmpuMecein"u buGnuorexa [IOK
" P https://m.eds00.ru/00ae0bf2
JIOJIS1 BBIXO0J1a TIPOIYKTA
peakuun"
KonTponbhnas padora Ne3 o
42 TeMe «Baxuelnme HeMeTauIbl U bubnnorexa [IOK
https://m.edsoo.ru/00ae0el18
HUX COEIUHEHUD)
OO01mas xapakTepucTHKa
XAMHUYECKHUX DJIEMEHTOB —
43 MeTaJIoB. MeTaiinueckas CBsI3b bubnuoreka [{OK

U MeTaJUIn4YecKas
KPUCTAJUINYECKast pEIIETKA.
duznueckue cBOICTBa METAJIOB

https://m.edso0.ru/00ae103e
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XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUUECKUH psift bubamorexa LIOK
. https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaIOB
45 OO0mue crnocoObI MOTyYeHUs bubnmnoreka HOK
MeTauioB. CIiaBbl. https://m.edsoo.ru/00ae1156
46 [ToHsiTHE O KOPPO3UU METAJLIOB bubmorexa LOK
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK
41 [lenomste MeTaet https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUJIBI HATPUS U bubnuoreka [{OK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lemouHO3eMENbHBIC METAILITBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxneiime coeiuHEHUs bubnuoreka [IOK
KaJIbIIUS U Mar"us. https://m.edsoo.ru/00ael15e8
51 O06o0mIeHre U cucTeMaTru3aIus
3HAHUH
59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubmmoteka IIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
Brraucnenue no ypaBHeHHIM
53 XUMHYECKUX PEAKIUi, €CITU OAUH bubmmoteka IIOK
U3 PEareHTOB CONECPIKUT https://m.edsoo.ru/00aelae8
MIPUMECH.
54 N —— but6mmorekxa [IOK

https://m.edsoo.ru/00aelc64
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55

56

57

58

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHIA

[TpakTrueckas padora Ne 6 mo
TeMe "MeTabl TI1aBHBIX
MOATPYIIT U UX COCTUHEHUS"

Kemeso.

OKcubl , TUIPOKCHIIBI U COTTU
xkenesa (1) u xenesa (1)

bub6nmmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nmoreka [IOK
https://m.edsoo.ru/00ae1d86

bub6nmoreka [IOK
https://m.edsoo.ru/00ae35e6

59

[IpakTuueckast pabora Ne7 o
TeMme "XHUMHUYECKHE CBOMCTBA
J)Kejie3a U €ro COeIUHEHUN»

bubnunoreka LIOK
https://m.edsoo.ru/00ae3de8

60

Brprurcnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUI, €CIIU OAUH
W3 pEeareHTOB JIaH B U30BITKE WIIH
COZIEPKUT IPUMECH.
Brruuciaenus MaccoBoM 07U
BBIXO/1a IPOJYKTa PEAKLIUHU

bubmmoteka IIOK
https://m.edsoo.ru/00ael1750

61

O000111eHNEe U CUCTEMATU3ALIS
3HAHUU

62

63

Konrtponsnas padora Ne4 o
TeMe «BakHelre MeTamibl U X
COEMHEHUS

BemecrBa u MaTcpHraJibl B

[IOBCEHEBHOM KU3HHU YEJIOBEKA.
[ToBTOpEenue no reme

bubnunorexa LIOK
https://m.edsoo0.ru/00ae3f50
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"[IpumMeHeHrE METAIIOB U
HEMeTaJlIoB"

XUMHYECKOE 3arpsi3HeHue
64 OKPYXKAaroIIen Cpeibl.
[ToBTOpenue no teme "Okcuabl
cephl, a30Ta, yriaepoaa'.

Ponb xumuu B pereHun
9KOJIOTHYECKHUX TpoOIIeM.

65 [ToBTOpEeHwHE 110 TEME
"3arps3HeHne OKPYIKaoIIeH
cpeapl HUTpaTamu, pocdaramu u

TSOKEIIBIMHA MeTaJuiamu. "
PesepBusiit ypok. O6o0mieHue u
66 cUCTEMAaTH3alHsA 3HAHUH 110 TEME
"Xumuaeckue peakiuu"
PesepBusiit ypok. O0o01mIeHue U

cucreMaTu3alusAa 1mo TcMC

67
"BeIyuciaeHus M0 XUMAYECKUM

ypaBHEHHUsAM".

PesepBusiit ypok. O0001IeHue U
68 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME

"BemecTBa 1 UX cBolicTBa"

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

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

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c

bubnmorexa LIOK
https://m.edsoo.ru/00ad9ch2

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0d0a




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

O.C. T'abpuensn "HacTonbpHas KHUTA 1)1 yuuTens. Xumus 9 knacc",
N3patensctBo "Jpoda",2001

Xumus. 8 kiacc. KoHTposbHbIe U TpoBepoyHbie padboThl - ["abpuernsin O.C.
Xumus. 9 knacc. KontposbsHbie u mpoBepouyHbie padboThl - ['abpuensn O.C.,
bepeskun I1.H.

3aga4m Mo XMMHH B CIOCOOBI X pemenus, 8-9 knace, ['abpuensa O.C.,
Pemeros I1.B., Octpoymos N.T"., 2004

O.C. I'abpuensH "HacronbHas KHUTA )1 yuuTens. Xumus 8 kiacc',

N3parensctBo "poda",2001

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/

https://uchi.ru/



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xmacc/ I'a6puensia O.C., Octpoymos WN.T'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I°., Akninoneproe 00111ecTBo
«3narenbctBo «IIpocBenieHue)

» Xumus, 11 xnacce/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHuYECHHOMN
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odmiecTBo «M3aaTenscTBO
«IIpocsemenne»

* Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman .., AkuimonepHoe 00111ecTBO

«M3parenbcTBO «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

I'apa H. H. Xumus. Ypoku B 10 kacce : yue6. mocodue st
obmieoOpasosar. opranuzanmii / H. H. 'apa. — 2-e u3n.,

nepepadb. — M. : IIpocsemenue, 2015.

Xumus - 10-11 kmaceer - Metoanueckoe nocodue - Cyposuena P.I1., 'y3ei
JI.C., JIeicoBa I'.I". - 2000r.

Tectol o xumun. 10 knacc: k yuebnuky O.C. 'abpuensina.

Ps6oB M.A. UznatenscTBO: JK3ameH. 2012 r.

KoHnTposnbHbie 1 mpoBepouHbie paboThl. ba3oBsiii ypoBens.l abpuesnsin O.C.



M.: 2015r.

Hacronbnas kuura yuutens xumun. 10 kiacc. ['abpuensa O.C., OctpoyMoB
N.I'. M.: m3n-Bo "bmuk u Ko", 2001

Metoauueckoe nocooue. 10-11 knace. Cyposuena P.I1., I'yzeit JI.C., JIbicoBa
I'.T". M.: [Ipoda, 2000r.

3amaunuk no xumun. 10 kimacc. CooTBETCTBYET (peiepaibHOMY KOMIIOHEHTY
rocyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB CPEAHETO (TIOJTHOTO) OOIIETO
o0Opa3oBaHUs.

M.: 2011r.

Junnaktnaeckuit marepuan. 10-11 kmaccel. Pagenkunii A.M. 2-e uza.- M.
[Ipocsemenne, 201 1r.

COopHuK 33724, YIpa)KHEHUH U TeCcTOB 1o xumuu. Psioos M.A. M.: 2013r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






