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INOACHUTEJIBHAS 3AIIUCKA

[IporpamMma Mo XMMUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTAaBJICHAa Ha
OCHOBE TpeOOBaHWI K pe3yJlbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMBI
OCHOBHOTO 00miero obpasoBanmsi, mpeactaBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
denepanpHON paboueil mporpaMMbl BOCHUTAHHS M C y4ETOM KOHLEMIUHU IPENoJaBaHUs
yueOHOro npeaMera « XuMus» B 00pa3oBaTelbHbIX opranu3anuiax Poccuiickoit denepammu.

[Iporpamma mo xumuu Aa€T MPEJCTABICHHE O IEJSIX, OOILIEeH CTpaTeruu OOydeHWs,
BOCIIUTAaHUSA W Pa3BUTHA OOYYAIOMIMXCS CPEICTBAMHM YYE€OHOTO MPEAMETA, YCTAHABIMBAET
00s3aTeNbHOE MPEAMETHOE COJIEP)KAHUE, ITPEAYCMAaTPUBAET PACIIPEAEIICHHE €ro M0 Kilaccam
U CTPYKTypUpOBaHME MO pa3jesaM M TeMaM [OpOorpaMMbl MO XHMHH, OIPEIEISIET
KOJIMYECTBEHHbIE W KAaYECTBEHHBIE XapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO
MOCIIEAOBATEIHHOCTh U3YUCHUS XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, IOTUKU Y4E€OHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyUaIOIINXCs, ONMPEIeIseT
BO3MOKHOCTH TMpEAMETa I peaju3aluu TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKKe
TpeOOBaHUIl K pe3ynbTaTaM OOyYEeHHs XMMHHM Ha YpPOBHE LEJed W3Y4YeHHUs MpeaMeTa U
OCHOBHBIX BHUJOB Y4YE€OHO-IIO3HABATEJILHOM JAESITENIBHOCTH OOYYAIOIIErocs MO OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUHU CIY>KUT OCHOBOU JUIsl (POPMUPOBAHUSI MUPOBO33PEHUST 00YyHaIOIIErocs,
€ro MpeJCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMBIE
XUMHUEN MPECTAaBICHUS O B3aUMOIPEBPALIEHUSAX SHEPIHMM W OO0 SBOJIIOIMHM BEIIECTB B
MPUPOJE, O MyTAX PELIEHUs I00aTbHBIX MPOOIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, NHUIIEBOM W 3KOJIOTMYECKOW O0€e30macHOCTH, MpodiieM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET peanu3alliid BO3MOXKHOCTEH IJisi camMopa3BUTUS U (POPMUPOBAHUS
KYJbTYpbI INYHOCTH, €€ 0011el U (PYyHKIHOHATBHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHpPOBAHHWE MBIIUIEHHS M TBOPUYECKUX CHOCOOHOCTEH
oOyyaronuxcs, HABBIKOB 174 CaMOCTOSATENIbHON y4ueOHOH NEeSTENbHOCTH,
AKCIIEPUMEHTAJIBHBIX U MCCIIEIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX KAaK B MOBCEIHEBHOM
KU3HH, TaK U B MPOPECCUOHAITBHON EATEIBHOCTH;

3HAKOMUT CO CIEeUU(PUKON HAyYHOrO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIila HA EAUHCTBO MPHUPOABI M YEJIOBEKA, SBJIAETCS OTBETCTBEHHBIM JTalloM B
(OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00Yy4YarOIIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUYECKOE OOpa3zoBaHUE
00yJarommxcs.

JlanHble HampaBJeHUs B 00YYEHUU XMMUU 00ECIEUMBAIOTCS CrieU(PUKON coaepKaHus
y4eOHOIro MpeIMeTa, KOTOpBIM SBISIETCS MENarorMYecKd aAanTHUPOBAHHBIM OTpPaXEHUEM
0a30BOI1 HAYKM XMUMHH HA ONIPEETEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O OOLIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHUE
OOyJaIOIUMHUCSI CUCTEMBl TEPBOHAUYAIBHBIX TIOHATUH XUMHH, OCHOB HEOPTaHUYECKOU
XUMHH U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATUI OPTaHUIECKOM XUMHUH.

CtpykTypa coaep:kaHusi IporpaMmbl MO0 XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja K e€ uzyuyeHuto. CoJiepkaHue CKIIAJIbIBAETCA U3 CUCTEMbI MOHITHI O XUMHYECKOM
AJIEMEHTE U BEUIECTBE M CHUCTEMBI MOHATUNA O XUMHUYEeCKOW peakuuu. OOe 3T CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHLHUITY MOCIEIOBATEIBHOIO Pa3BUTHs 3HAHUN HAa OCHOBE
TEOPETUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTABICHUI 00 3IEKTPOJIUTUYECKOM JUCCOLHUALINN BEIIECTB B paCTBOPaXx.

Teopernyeckrne 3HAHHS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIBHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIONHSS (PYHKIIMH OOBSACHEHHUSI M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOIO MPUMEHEHUS U NOJIYYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl MO XHMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHAYECKOM COCTABIIONIEH HAYYHOM KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOW NIPUPOIBI,
LIEHHOCTHOTO OTHOIIECHMS K HAy4YHOMY 3HAaHUIO U METOAaM MO3HaHus B Hayke. M3ydenue
XUMHH TIPOUCXOJTUT C MPHUBJICUCHUEM 3HAHUM M3 paHee M3YyYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «Pusnka. 7 Kmacey.

[Ipn u3ydyeHnn XUMUU MPOUCXOTUT POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKu
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
(hOpMHUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN — BAKHEUIINX (DaKTOB, OHITHI, 3aKOHOB H
TEOPETUYECKUX TIOJIOKEHUM, JOCTYIMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHUH K HAyYHBIM METOJAaM MO3HAaHUA MPU HU3YyYEHUHU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUM M PA3BUTUM MO3HABATEIBHBIX YMEHUH M HX
MPUMEHEHUN B Y4YEOHO-IIO3HABATEIIbHOM M Yy4e€OHO-UCCIENOBATEIbCKON JIESITENIbHOCTH,
OCBOEHMH MPABHJI O€30I1aCHOTO OOPAILIEHUS C BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[Ipy u3yyeHMM XMMHHM Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs Ba)KHOE 3HAUEHHUE
NpUOOpENH TaKUe LeJU, KaK:

—  (opMHpOBaHME  HMHTEJUIEKTYaJbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO PEIICHUN, CIIOCOOHOM
aanTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HH;

— HamnpaBJICHHOCTh OOYYEHHs Ha CHCTEMAaTHYeCKoe MpUOoOILIeHne OOydaronmxcs K
CaMOCTOSATENIbHOM  TO3HABATEJIbHOM  JE€ATEIbHOCTH, HAyYHbIM METOJaM  IIO3HaHMS,
(bopMHUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecredyeHue YCIOBUM, CIMOCOOCTBYIOIIMX MPUOOPETECHUIO OOYUYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOMU JIEATETbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINI ), UMEIOILIMX YHUBEPCATIbHOE 3HAYEHHUE ISl PA3JIMYHBIX BUJOB JACSITEIBHOCTH;

— ¢dopmupoBaHue 001IeH (GYHKIIMOHAIBHOM U €CTECTBEHHO-HAYYHON T'PaMOTHOCTHU, B
TOM YHUCJIE€ YMEHHU OOBACHATh M OLEHUBATH SIBJICHUS OKPYKAIOMIEr0 MHUpPA, UCIOJb3Ys
3HAHUS U OMBIT, MOTYYEHHBIE TPU U3YUYEHUU XUMUHU, IPUMEHITh UX MPU PEIICHUH TPoOIemM
B IIOBCEHEBHOMW KNU3HU U TPYIOBOU AEATEIBHOCTH;

— (opMupoBaHue y 0OyYarOIMXCS TYMaHUCTUYECKUX OTHOILCHUN, MOHUMAHUS
LEHHOCTH XUMUYECKUX 3HAHUM JIs1 BBIPAOOTKHU HKOJIOTHYECKH 1I€1eCO00Pa3HOTo MOBEICHUS
B OBITY M TPYJIOBOM AEATENBHOCTU B LEJISAX COXPAHEHUS CBOETO 3/JI0POBBS U OKpYKaroLeh
IIPUPOIHOM CPEIbL;

— pa3BUTHE MOTHBAalMM K OOYYEHHUIO, CHOCOOHOCTEM K CAMOKOHTpPOJIIO H
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOECHHS OOIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO61iee yncao YacoB, OTBEACHHBIX ISl U3YUYEHHS] XUMHUH HAa YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi, coctapiusieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezielo0), B 9 kiacce —
68 yacoB (2 "aca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BeniectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3J1eMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SIBICHHUS. XUMHUYECKas peakuus Hu e
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHUE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0H, MpaBUjiaMyi padbOThI B J1a0OpaTOpuu
u npuémamMu oOpamieHusi ¢ J1abopaTOpHbIM OOOpPYIOBAHHUEM, HW3YYEHUE U
onucaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTraHWYECKHUX BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYyNKE, KUIEHHE M KOHJECHCALMs BOJIbI) U XMMHUYECKHUX (TOpEHUE CBEYH,
MpOKaJMBaHUE MEIHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJia C KHCJIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHMCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuga meau (II) mpu HarpeBaHuu, B3aMMOJCIHCTBUE
xesesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0OB pa3iesieHus: CMECei: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBAHME,  BbIAPUBAHUE,  JUCTUIUISLMA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPEHHOW COJM, HAOIIOJCHUE WU
ONMMCAaHWE PE3yJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MacCChl, CO3/IaHNE MOJIeNIel MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBuTe I HEOPrAaHUYECKHX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BemiecTBO. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3hPexT XMMUYECKON peakluu, TEPMOXUMUYECKHE YpaBHEHMUS,
9K30- U DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemecTBo. HaxoxkaeHuwe BOmoponaa B
npupoae, (¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas nons  BemecTBa B pacTBOpe. XUMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B KHU3HU yesoBeka. KpyroBopot
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIETOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3zndeckrue U XMMAYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. ®Ousznueckue
U XUMHYECKHE CBoMcTBa KMCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [Tomyyenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS  BELIECTB C KHUCJIOPOJAOM M YCJIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpPaHHUE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcuioM Meau (I1) (BoO3MOXKHO MCTOb30BAaHUE BUIEOMATEPUATIOB),
HaOmoAeHue O00pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MAcCOBOW JOJIEW PACTBOPEHHOTO
BELIECTBA, B3aMMOJEHCTBHE BOABl C MeETAJIaMU (HATpUEM U KaJbI[UEM)
(BO3MOXHO UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIEJIOYEH, HW3YUYEHHE
B3aumozencTBus okcuaa meau (II) ¢ pactBopomM cepHOUl KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKINN HEUTPAIU3aLUK, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOIO0 METaula JpPyTMM M3 pacTBOpa COJIM, pEIICHHE
DKCIEPUMEHTANIBHBIX 3aJad N0 Teme «BakHeWlne KiIacChl HEOPTaHWYECKUX
COETUHEHUI».

Ilepuoanuecknii 3akoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBSA3b.
OKHCIANTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuomnueckort cucrembl xumuueckux diemeHToB [l M. Menneneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NepUoaa U IPyNIbl JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl Jl. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIaM U NEPUOIAM.
3nauenue Ilepuogmyeckoro 3akoHa U Ilepuoanyeckoil CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucinenus. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEH, NMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOJEINPOBAHNE, U3BMEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIHI,
M30TOIBI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00bEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEITUYMHBI,
€IUHULBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COoHIIE.

buonorus: porocunres, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[lepnonmueckuit 3axoH. [leprognueckas cucremMa XUMHYECKUX DJIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAIbLUUSI H HX
COCAMHEHN B COOTBETCTBMU C TNOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCHUMOCTb CBOKMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCSA K Pa3JIMYHBIM Kjaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEaKLUU BEIIECTB, MO TEIUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTEMEHEW OKHUCIEHHUS XUMHUYECKHMX DJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTn XxuMU4yeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHMYECKMX peakuusx. IloHATne O TOMOreHHBIX U



reTeporeHHbix peakuusax. [lonarne o karanuze. lloHsATHE O XUMUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOW pEaKkUuu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuud. CocTaBieHWEe  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMUYECKOMl cBs3U. Crenenp auccounannu. CHIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunu woHHOrO OOMEHa. YCIOBUS MNPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHATHE O THIPOIU3E CONei.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xopuga HaTpusl), HUCCIEAOBAHME 3aBUCHMOCTHM CKOPOCTH XUMHUYECKOH
peakuuy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAILMU KHUCIOT,
1ies104eil u cosiel (BO3MOMXKHO MCIOJIb30BAHUE BUACO MAaTEPUAIIOB), IPOBEACHHE
OMBITOB, WUTFOCTPUPYIOUIUX MPU3HAKA MPOTEKAHUS PEaKUUid MOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIJCJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAUYECTBEHHBIX PEaKIHW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MOpUMEpe XJopa
(B3aMMOJEHCTBHE C MeTaJJIJaMH, HEMETalllaMH, IIeiIoYaMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJyYEHHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OPraHWU3M 4YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHN OKHUcieHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
cTpoeHue, (¢u3MYecKkue U XUMHuYeckue cBoicTBa. OKCHIBI Cepbl  Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKUe W
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MPOMBILIIEHHOTO
croco0a moixy4yeHusi cepHoil KUcIoThl. [IpumenHenue cepHoil kucnotbl. Conu
CCPHOI1 KHCIIOTHI, KA4CCTBCHHAs Peakuys Ha CynbQar-noH. HaxoxaeHue cepel
U €€ coeMHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIEl Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIIOCOOBI €ro MPeI0TBPAILICHHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIECHUA. A30T, paclpoCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero pu3nUecKre 1 XUMUIECKHE CBOMCTBA, MOJIyYCHUE U IPUMEHEHHE.
Comn aMMoOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCIIOT M crnenuduyeckue). VMcnoib3oBaHue HUTPATOB U COJIEM aMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
u BogoémoB). Docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm dochopa (V) um  dochopHas kuciora,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnons3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

O6mass  xapaktepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUSA. YTJIEpPOH, alIOTPOIHbIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
X (U3NYECKHE M XMMHUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIUIEHHOCTU U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COEIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucinora). llpupoaHble HMCTOYHUKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBIN a3, HeTh), MPOIYKTHI UX MEepepadOTKU (OEH3HH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMONOTrMYECKH Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yelnoBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIYYEHUE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeilre cTpouTebHbIE MaTEPUAIIbl: KEpAMUKa,
CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [Ipodiembl 6€301acHOTO UCTIONb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOM
KHUCJIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKUi Ha XJIOPUA-UOHBI U HAOII0IeHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKarolue PU3nYecKkrue U XUMHYECKHUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJO0B (TalOreHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPUATIOB), HAONIOJEHHWE TMpolecca OOYIIIMBAHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH ¢ HaONMIOJIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (DU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3y4YeHHE CBOICTB aMMMaka, MPOBEJECHHUE KAueCTBEHHBIX pPEaKIUid Ha HOH



aMMoHMA U  (QochaT-MOH U H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICMCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOIMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YEeHHE, COOMpaHUE, Pacrno3HABAHME U H3YYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W W3YyYEHUE IIPU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
MPOJYKUHUEH CHIMKATHON NPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUSD.

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHUX JJIEMEHTOB — METauIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucreMe XMMHYECKUX dJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHEe MeTauioB. Metauinueckas
CBSI3b M METAJUIMYECKAas KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUMN Psif
HalpsUKEHUM MeTAIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckue W XMMHYECKHE CBOWCTBA (HAa NpUMEpEe HATpus M
Kanug). OKcuAbl U TUAPOKCUABI HAaTpusi W Kanus. lIpumeHeHue mIenoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ileppogmueckoir cucremMe xumuuyeckux osnemeHTtoB J[. M. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAcHUE B mnpuponac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus U Kajibliusa. BaxHelue coeguHeHUsl Kaiablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHue B llepuonnueckol cucreMe XMMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAxXOXKJICHUE B IPHUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA altoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. 1. Menneneesa, cTpoeHHEe aToMa, HaAXO0XAEHUE B npupoac. Pusndeckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TuapoKcuabl u comu kenesa (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTAaTOB KOPPO3HH METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
MCCJIEJOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHHWE BHJIEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHus, KajablKs, aJJIOMUHUS, [IMHKA, JKelle3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE IMPOLIECCOB
OKpalllUBaHUsl TJJAMEHU HWOHAMHU HaTpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HCCIENIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHUS U TUAPOKCUIA LIMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIO0JIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHITHS: HaAyYHbIA (PAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIAaCCH(PUKALMS, NEPHOJUYHOCTb, HAOIIIOICHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOIHUKH,
MOJIYITPOBOJHUKH, JUAJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMHUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBUM C  TPaJULHMOHHBIMHU
POCCUICKAMHU COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIUXCSl.

JIMuHOCTHBIE  pe3yNbTaThl  OTPAXKalOT TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUil |
pacHIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

IIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJbTYpPHOMY,
HMCTOPUYECKOMY M HAayYHOMY HAcCJIEIHI0, MOHUMAaHUSA 3HAYECHUS XUMUYECKON
HayK{ B KU3HU COBPEMEHHOI'0 OOILECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOMN
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2) rpPaKAaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJE3HOM, y4eOHOUCCIIEeN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BHJIaX JAESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOl COBMECTHOM JESITEIbHOCTU
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeSATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE W MOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIOLINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO3HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHMM
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs] HAOJIOJAEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABATEeIbHOM, MHPOPMAIIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATEIbHOM padOThl € Y4YEOHBIMM TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypO, JOCTYNHBIMM  TEXHUYECKUMH  CpPEJCTBaAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpUATHE BpEAHbIX NPUBBIYEK (YIOTPEOJIEHUs aJKOIoisl, HAPKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJIEHUST MpaBWi  O€30MacHOCTH  TpU
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pPEeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYIly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUs NPEIMETHBIX 3HAHWMI [0 XMMHH, OCO3HAHHBIA BBIOOD
WHJIUBUyAIbHOM TPAEKTOPUM NPOJOJDKEHHS O00pa3oBaHHA C  YyYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHUW, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATHHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHUE K MPHUPOAE KaK HMCTOUYHHKY
KU3HHU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOrO
n Oe3omacHOro oOpas3a >KW3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOTYy4aeMble PU U3YYCHUH XUMUU, IS
peleHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpEeNou, s
MOBBIIICHHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa 5SKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/IOB XMMUH, IKOJIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOACTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAIBHON MPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIE TOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, cUcTeMa, MpOLEecC, 3KCHEPUMEHT U JpYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbBIC, PETYJISATHBHBIC),
KOTOpblE O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO yYEOHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHWI: PACKPHIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABJIUBATH B3aUMOCBS3h C IPYTUMU MOHATUSIMHU ), UCIIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACNIbHBIX (PAKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KiIacCU(PUKAIMU XHMHUYECKUX BEIIECTB U XUMHUYECKUX
peaKkilMii, yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE MO3HAHUS TOHATHUS (NIpEAMETHBIE U
METaInpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJIEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYECcKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJEIBHBIX TMPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKW HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, HNPUYUHHO-CJIEICTBEHHbIE CBS3M W IPOTUBOPEUYUS B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITA MO TIAHUPOBAHHIO, OPTaHMU3AIMH U MPOBEICHUIO
YUYEHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIoaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpKaHU,
CIpaBOYHbIE MOCOOMs, pecypcbl HTepHeTa), KpPUTHUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO THUIIA, TIPUOOPETEHNE OMbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
nH(pOpMaUU U WUIIOCTPUPOBATH PELIAEMBbIE 3aayd HECJOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE HCIONb30BaTh W aHaJM3MpOBaTh B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroIEn MPUPOTHONU CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYLIECTBY 00CYyXKnaeMoil TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI MPEICTaBIATh IOJIYYEHHBIE PpE3yJbTaTbl MO3HABATEIHLHON
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALNI0
pEe3yNbTaTOB  BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1adopaToOpHOTO
OTIbITA, JTA0OPATOPHOHN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYIHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESITENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unvii  (0OCyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUM, ONpeaereHre KPUTEPUEB IO OLIEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MTOJIyYEHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIETU, YMEHHE
UCIIOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, MpEJIaraéMble B YCJIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

CoJlepKaHMsl, YCTAHOBJIEHHOI'O JaHHON (heaepasbHONM padoyel Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIPHOCTH 1O TOJYYEHHIO HOBOIO 3HaHWs, €ro HMHTEpIpEeTaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

K koniy oOydeHnus B 8 kijacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YUAIOITUXCSI YMEHHIA:

e PACKPBIBATb CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBIH ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBaHHUE,  COJb,
ANEKTPOOTPHULIATENIBHOCTh, CTEIIEHb OKUCIEHUS, XUMUYECKAsl peaKiys,
KJIacCU(PUKaLMA PEaKLHii: peaKIMi COCTUHEHNUS, PEAKLIUU PA3JI0KEHHUS,
peaKkuMy 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJIO0TEPMHUYECKHUE
peakiuu, TerioBoi 3(pheKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIOi
aToma, aToMHas opOuTanb, paguyc aToMa, XHMHYECKas CBS3b,
MOJISIpHAass W HENOJIApHAas KOBAJEHTHasl CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSATUU H
MPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (OpMYI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSIX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHHUSX, TMPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIlaccy
coeHeHU Mo ¢dopmysiaM, BUJ XUMHYECKON CBSI3M (KOBAJICHTHasl U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKHX DJJIEMEHTOB: pa3jinyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)», massie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIlIee Yucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIIUX B
peaKiuy BEIIECTB, MO TEIIOBOMY 3 (DeKTy);

XapaKTepHu30BaTh (OMUCHIBATh) OOINE XMMHUYECKHE CBOMCTBA BEIECTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKIAs  ONHWCAHWE  IPUMEpPamMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MIPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBHCUMOCTH OT WX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMEHTa Mo Qopmyse
COCMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOpe, IPOBOJAUTH
pacy€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-
HAay4YHBIC  METOABl  TO3HAHWSA —  HAONIOJCHWE, W3MEPCHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBUM C WMHCTPYKIIUSAMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh W MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TMOMOIIbIO
WHJIUKATOPOB (JTakMycC, peHondTanernH, METUIOPaHXK U APYTrue).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHMUYECKUX TMOHATHN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakius, XUMHUYEeCKas CBsA3b, TEIJIOBOM
3 deKT peakuu, MOJb, MOJSAPHBIA OO0BEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJIUTUUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIIUH,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTaHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMYecKass pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHITUU U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEAMHEHHUSIX Pa3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMHUYECKON CBsA3M (KOBaJeHTHas, WOHHAs, MeETaJUIM4YecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi HOHA TI0 XUMHUYECKON GopMmyiie,
XapaKkTep cpeabl B BOJIHBIX PACTBOPAX HEOPTAaHWYECKHUX COCAMHCHHM,
THUIT KPUCTAJUTHYECKOU PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepmogmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUAX JIIEMEHTOB:
pa3nuyuaTh MOHATHS «rjaBHas moAarpynna (A-rpymma)» U «mododHas
noarpynma (b-rpymnma)», Mansie W OOJBINIHE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia sijpa, OOIIee YHCIO JIIEKTPOHOB H
pacmpeneneHue WX IO OJJIEKTPOHHBIM CJIOSM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB 3JICMEHTOB U MIX COSAMHEHUN B
mpeaenax MajblX MEPHO0B W TJIABHBIX MOATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCH(PUITMPOBATh  XUMHYCCKHE  DJIEMEHTBI,  HEOPTaHWUYECKHUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIINX B
peakIuy BEHIECTB, MO TEIJIOBOMY 3(D(PEKTy, MO0 U3MEHEHUIO CTETeHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CJIOXKHBIX BEIIECTB, TMOATBEP)KIAsi OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUYECKOM JTUCCOLMAIMMU KHUCIOT,
LIEJI0YEeW W COJIEW, NOJIHBIE W COKpAIIEHHBIE YPAaBHEHHUS PEAKLIHM
HOHHOTO  OOMEHA, ypaBHEHHS  PEaKIWH,  IOATBEPKIAIOIINX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIYy BEIIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MPOBOJIUTH
pacyEThI IO YPaBHEHUIO XUMHUYECKON PEaKIInu;

coOyofaTh  IpaBUjia  TOJIB30BAHUST  XMMHUYECKOM  MOCYAOoM W
7a00paToOpHbIM O0OpYJOBaHHEM, a TakKe IpaBUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMH I10 BBITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHHUIO W COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

IPOBOJUTh  PEAKIIMH, TIOJATBEPXKTAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAaCclO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M MOHBI W3YYCHHBIX METAJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHMYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCITLHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3CH — JIUIA M3YYCHUS CBOHCTB
BELIECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METOIbI



NMo3HaHUS — HaOJIOZCHHE, U3MEPEHHE, MOJICITUPOBAHHE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMuueckue 15 1 bu6nunorexa [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bu6muoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COeIUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuorexa [JOK

3.1
XHMHIHECKHX STCMCHTOR [ https://m.edsoo.ru/7f41837c

. . Menneneena.
CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bu6nuorexa [IOK
Hroro no paszey 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEaKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 3 1 1 bu6nuorexa [IOK
' XHUMUUECKUE PEAKIMU B https://m.eds00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['asorenst
OO01mas xapakTepucTHKa
n P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnet. Cepa u eé

https://m.edsoo0.ru/7f41a636



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

COCIMHCHUA

OO01mas xapakTepucThKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpynmsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P XHHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCONHCHUA
Uroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuasl B 3 bubnunorexa LIOK
' YKU3HM YEJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.ru/7f41a636



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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Kosun4yecTBo 4acos
JJIeKTPOHHbIE
n Hara uudgposbie
Tema ypoka KoutpoabHbie IpakTnyeckue
/ Bcero H3ydeHust odpa3oBaTejbHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
JKW3HU 4yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa HOK
1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
[IpakTnueckast padorta Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
, 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
1abopaTOpHBIM 000PYIOBAHUEM T
bu6mmorexa [IOK
UYucThle BemecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTuueckas padora Ne 2 bubnuoreka [IOK
«Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN)» c8
ATOMBI ¥ MOJIEKYJIbI 1 bubmorexa HOK
y https://m.edsoo.ru/ff0d2a



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

6C

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMEHTOB -
OtHocuTeNnbHAas aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHasE MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10711 XUMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH Oc
bu6mmoreka [JOK
KonmuecTso BemecTBa. Moib.
13 FHIECTEO BECCTR e https://m.edsoo.ru/ff0d52
MounsipHas macca 30
du3nYecKue ¥ XUMUICCKHEC bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHUYECKast PEaKIus X
15 | Ilpu3Haku M ycnoBHs MPOTEKaAHUS bub6nuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ffod3b
YpaBHEHHUS 88
Brruucnenus koamvecTBa, MacChl bubnmoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Knaccudukanus XuMuaeckux

eaKIuii (CoeIMHEHHS bubmorexa LHOK

18| P ’ https://m.edsoo.ru/ffod3f3
pas3ioKeHus, 3aMEeIICHNS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | sHuumknoneauct. O6001IIEHE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIns 3HAHU c4
KonrtponsHas pabora Nel no reme bubnnorexa [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3amyxa. Kucnopog — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Ou3ndyecKue 1 XUMHUIECKHE
CBOWCTBA KHCIIOpoa (peakiuu bubmorexa LHOK

22 P P https://m.edsoo.ru/ff0d46
oKHcneHus, ropenue). [lonstue 14
00 okcuaax =

23 | CrmocoObl moyuyeHHst KUCI0poaa bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JIa0OpaTOpUU U
IIpOMBILIEHHOCTH. [IpuMeHeHue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHHUH, https://m.edsoo.ru/ff0d47
9K30- U SHJOTCPMHUUYCCKHUX 90
peakmusax
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CLIOCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpea0TBpaICHUS 4a
[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa HOK

26 v https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bojopona. [Ipumenenne https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6mmorexa [IOK
29 | IloHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

Crioco0BbI ITOJIyYeHHs BOJOPOJa B bubnnorexa [IOK

30 ya Hop https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3YYCHHE €ro )
CBOICTBY -
. N bubmuoreka [JOK
M 0 .3
32 OIVIPHEIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorajzipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA ra3a o €ro N3BECTHOM bubmaoreka IJOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIECCTBA UIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIINNA HA OCHOBE bubmiorexa IJOK
34 yp "p N https://m.edsoo.ru/ffod57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
Cocras ocHoBanuii. [Tonsitue 00
36 https://m.edsoo.ru/ffod59
WH/IUKATOpaXx 02
Bopa kak pactBoputeb.
HaCBI CHHBIC U HCHACBIIIICHHBIC BI/I6J'II/IOTCK3 HOK
37 = https://m.edso0.ru/ffodsh
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAEIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIbl: COCTaB, KiIacCU UKL bubnnorexa [IOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

[Tonyyenue u xXumMu4ecKue bubnnorexa [HJOK

41 | cBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB bubnmorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
IlonydyeHune u XUMHUYECKIE Bubmorexa ITOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
KucnoTsl: cocras bubmmorera [TOK

44 ' ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[MonydeHue U XUMHYECKHE bubmmorexa [TOK

45 Uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Conu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK

46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | IIpaxTtuueckas padota Ne 6. bubnnorexka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b
7c

['enernueckas cBsA3b MEKIY

bu6mmoreka [IOK

48 | xilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATHU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIC KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie TOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToR /1. M. 2
Meneneesa o
bu6mmorexa [IOK
53 | Ilepuonsl, rpymnmbl, TOATPYIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3oTomnsl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
DJIEeKTPOOTPULIATEIBHOCTD bubmaorexa [JOK
58 pooTp https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipas Brbmmozexa [IOK
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
KoBanenTHas HenonsapHas bubmiorexa LOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b9
bu6mmoreka [JOK
62 | CreneHs OKUCIECHUSA https://m.edsoo.ru/00adae

28



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

OKHUCIIUTENBHO-

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bubmuorexa [JOK
64 | OKHCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0606
66 CSCPBHBI YPOK © ?l cHme 1 https://m.edso0.ru/00adb3
cHUCTEMaTH3alMsl 3HAHUI 3c
. bubmuorexa [JOK
P . 0000
67 CCPBHBI YPOK © iueHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3allHs 3HAHUHI 02
. bu6nmoreka [JOK
P . 0000
68 C3CPBHRIM YPOK © iH eane 1 https://m.edsoo.ru/ff0d61
cucreMarnl3anus 3HaHNU 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero H3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
1|
[Teprognuecknii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 https://m.edso0.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. o
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edso0.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnnorexka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
Konrponsnas padora Nel
1o treMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHYECKON peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE O TOMOI€HHBIX U a
reTePOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6nmoreka [JOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6nmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CUIbHBIE U 8
CI1a0bI€ ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexa [JOK
13 | npencraBneHuii 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTue 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTuueckas paborta No 1.
bu6mmorexa [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
bu6nmoreka [JOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOIUAITHS. 0
XHUMHUYECKUE PEAKIINHN B B
pacTBopax»
OO0mas xapakTepuCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHNYCCKHUC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE -
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-Tpymbl N
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 buznyecKkue 1 XUMHUYECKHe https://m.edso00.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUU,
JIS)KAIIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCIIOTBI. XHUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTMHECHUSIMU CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHEeHHE B https://m.edsoo.ru/00adeea
npupoe, GU3NYECcKue u 6
XAMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnnorexka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHUE ¥ IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, 3y4eHue ero 0
CBOWCTB» =
A30THas KucoTa, eé bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

®ochop. Okeun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4ECHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
MIPUPOIHON cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | PactpocTparienue s https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
¢du3nueckrue 1 XUMHUYECKHE bubnnorexka [JOK
36 CBOMCTBA. DKOJIIOTHYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucnoro rasa. https://m.eds00.ru/00ae027
KauectBenHas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA
bubmuorexa [JOK
00 opraHMYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a4 Bubmiorexa ITOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «Baxkueiime 5
HEMETAaJLJIbI U UX N
COEIMHEHU
Konrtponbnas padora Ne3
o teme «Baknaelmue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETAJJIBI U UX g
COEIMHEHUI =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBA3b U METAJIJIMYCCKaA

KPUCTAJUINYECKasl pEIIETKA.
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dusnueckue cBoiicTBa

METAaJLJIOB
XHUMHUYECKHE CBOMCTBA
MCTAILIOB bu6mmoreka [IOK
44 ' . https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HaIpsHKEHUH METAILIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHHUSIM XUMUYECKUX https://m.edso00.ru/00ae115
pEaKIMii, €CIu OJIUH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmorera [TOK
46 PP https://m.edso00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [IlenounbIe MeTAIIBI https://m.edsoo.ru/00ael4b
2
OKCHJIBI U TUAPOKCHUIBI bubmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus )
[[lemounO3eMeNbHBIE bubnmoreka [JOK
49 METAaJIIbI — KaJIbIHH U https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

https://m.edsoo.ru/00ael5e
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O060061EeHNE U

51
cHUCTeMaTu3aIus 3HAaHUH
JK&cTkocTh BOJBI U bubmorexa HOK
52 . A https://m.eds00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o Teme "KEcTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 AmroMuHUT https://m.edsoo.ru/00aelc6
4
. bubmuorexa [JOK
A
55 MboTepHbIC cBOHCTBa https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA 4
bu6nmoreka [JOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMIAPOKCUIBI U bubnnorexka [JOK
57 conu xkene3a (II) u xxenesza https://m.edso0o.ru/00ae35e
) 6
58 O6o0meHue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuorexa [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BakHeiimue

8
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METaJJIbI U UX
COCOAUHCHUS

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB JIaH B U30BITKE Bubmuorexa LIOK
60 https://m.eds00.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a TPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucTeMaru3anus 3HaHuil
Kontponsnas padora Ned
62 o teMme «Baxknaelimue
METaJUIbI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnmnorexa [JOK
63 [MOBCEAHEBHON XU3HU https://m.eds00.ru/00ae3f5
YyesoBeKa 0
XUMUYECKOE 3arpsi3HEHUE Brbmmozexa [IOK
64 . https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorexa [IOK
Ponp xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK

0O000meHne n

https://m.edso0.ru/00ae0d0
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cUCTeMaTHU3alus 3HaHUN a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edsoo0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 0O00011eHuEe 1 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HaHUI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AKiimonepHoe o0IIeCTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe 0011eCTBO
«M3natenbctBo «IIpocBemnienre» Xumus : ypoku B § Kiacce : mocooue Jiis
yuutens /H. H. T'apa

Xumus. Ypoku B 9 kiacce : mocooue st yuutens /H. H. I'apa

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO

«M3parensctBO «IIpocBenienne»

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/



