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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJdbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboyeil mporpamMmsbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPENnoAaBaHusl y4eOHOro mpeIMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma 1Mo XMMHUM AAaC€T TMPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHMs, BOCHHUTaHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIO
npeaMera, YCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeiesieHde ero mo KiaccaM W CTPYKTypUpOBaHHUE IIO
pa3jenaM M TeMaM NOporpaMMbl O XUMHH, ONPEHENSET KOIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMHUHU C Y4YETOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpEeAC/sIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YYEHUs TIPEAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYYaromIerocss Mo OCBOEHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JJIT  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €¢ 00I11Iel U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronmmxcsi, HABBIKOB HX CAMOCTOSITEIBHOM Y4EOHOW JIESTEIBHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCICOBATEICKAX YMEHUN, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHUECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

Jlanuble HampaBiieHUsT B OOYYEHUM XHMHUHU OOECIEeUUBAIOTCS CHEHU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEIaroruyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACICHHOM 3Tare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XWMHUU, OCHOB
HEOPraHWYEeCKOM XUMUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATHN
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MoAXoAa K e¢ u3ydeHuro. CoaepikaHue CKJIaJbIBAETCS U3 CHCTEMbI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHILMUILY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 3IEKTPOIUTUYECKOM JUCCOLMAIMU BEIIEeCTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO
YPOBHSL K JpPYrOoMy, BBINOJHSAS (PYHKIMM OOBSCHEHHS W IPOrHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NPUMEHEHHS U IOIYYEHUS
U3Yy4aeMbIX BEILLECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOW COCTABIAIOLICH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUI0 U
METO/JaM TO3HaHUs B Hayke. V3ydeHHe XMMHHM MPOUCXOAUT C MNPHUBJICUECHHUEM
3HAHWM W3 paHee HU3YUYEHHBIX y4eOHBbIX NpeaMeToB: «OKpyKaromuil MUp»,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaaccy.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHHUUW OCHOB
XUMHYECKOM HAayKHd KakK 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYpPHI.
3amaya y4eOHOro mIpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBbI XMUMHYECKUX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKu, B



OpUOOIIEHUH K HAyYHbIM METOJAaM T[O3HAHHUA TMpPU H3YYCHHHM BEIIECTB H
XUMHUYECKUX peaklui, B (OPMHUPOBAHUM U PA3BUTUU NO3HABATEJIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4e€OHO-IIO3HABAaTEIbHOM M Y4YEOHO-HCCIEAO0BATEIBCKOM
JESATEIIbHOCTH, OCBOCHUM NpaBWJI 0€30IacCHOro OOpallleHUs C BEIEeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHHM HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl Ba)KHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHPOBAHUE HWHTEIUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEUICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsT HA  CUCTEMAaTUYECKOE MPHOOIICHHE
OoOy4JarommMxcss K CaMOCTOATEbHON I103HABATENbHOU JESTENIbHOCTH, HAYYHBIM
MeTOoJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEN K
XUMHUU;

— obecnieueHue yCIoBU, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OMbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIUI), UMEIOIIUX YHUBEPCAJIBHOE 3HAUYEHUE JIf
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o0OmEeH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMH OOBSACHATP M OLICHUBATH SIBJICHUS
OKpY’KaloIllero MHpa, WCIOJb3Yys 3HAHMS U ONBIT, MOJY4YEHHbIE MPHU HU3YyUYCHUH
XUMHH, TPUMEHATh WX TpPH PEIICHHH TpoOJieM B TMOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBaHue y OOyyaroluxcsi TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HaHUM JJIs1 BbIPAOOTKH 3KOJOTHYECKH
1eJeco00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 340POBbS U OKPYKAKOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIHMTAaHUID HAa OCHOBE YCBOEHHUs OOIICYETIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPABIEHHOCTHU AAJIbHEHIIIETO
oOy4eHwUs.

OOmiee 4YUCIO YacoB, OTBEACHHBIX JUIsi M3YyYEHHMs] XHMHUU Ha YpPOBHE
OCHOBHOI'0 00111ero o0Opa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B HeJeno), B 9 kitacce — 68 yacos (2 yaca B HeIei0).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOICTBA BEIIECTB. ArpPEraTHO€ COCTOSIHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHUX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas QopMyna. BajneHTHOCTH aTOMOB XHMMHYECKUX 3JEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT AaTOMHAas Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHNUHU.

KomnuectBo BemectBa. Monb. MomnsipHasiMacca.B3auMocBsI3b KOJIUYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. PacyueTel 1o QopMyiiam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PeaAKINil (COeUHEHUS, PA3I0KEHHUs, 3aMEeIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/IOH, MpaBuiiaMu paboThl B JabopaTopuu U
npueMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUYEHUE U OINHUCAHUE
bu3nUecKuX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢bu3nueckux (IJJaBJIEHUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
ONMMCaHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (paslioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, mpoBeeHNe OYUCTKU TTOBAPCHHON
coiv, HaOJIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  IMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpOCToe
BemiecTBo. HaxoxneHwe kuciopona B MpHPOAE, (PU3NUYECKHE W XUMHUYECKHE
cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenerunexncaopomaa.CrocoOs



MOJIYYCHHUST KHCIopofa B JjabopaTopuu W THpoMmbinuieHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — »meMeHT W mpocToe BelecTBO. HaxokneHue Boxopoaa B
npupoae, GU3MYECKHUe MW XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipablit 00bEM Ta30B. PacyeThl MO XUMUYECKUM yPaBHEHUSIM.

dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HachlllleHHbIE M HEHACBIMIEHHBIE pPAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
PonbpacTBopoB B mpupojae U B Ku3HHUYEIOBeKa.KpyroBopor Boabl B Hpupoe.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrouie  (OCHOBHBIE,  KHUCIOTHbIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenknatypa oxcuaoB. DU3MYECKHE M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccudukamuss OCHOBaHUM: IIEJIOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkimarypa ocHoBaHuil. Dusznueckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHEe cBoMcTBa KucaoT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaAOIIOACHHE
B3aMMOJICUCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHUSI U
MpeKpalieHusi TOpeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3liaMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJy4YeHHEe, coOMpaHWe, pAaCIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KojaudyecTBOM 1 Momb, uccienoBaHHE OCOOEHHOCTEM pPACTBOPEHUS BEIIECTBC
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEICICHHOU
MacCOBOM J0Jield paCTBOPCHHOTO BEIIECTBA, B3AMMOJCICTBUE BOJbI C METAJLIAMU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEOBaHUE O0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U HIEI0YEH,
u3yueHue B3aumojeicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUi HEUTpalu3aluH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
DKCIIEPUMEHTANIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Iepuoauueckuii 3axkoH u Ilepuognyeckasi cucreMa XUMHYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KJIacCU(PUKAIMKU XUMHYECKUX 3yieMeHTOB. I[lonHsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W IIEIOYHO3EMENIbHBIC METalIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTepHbIE OKCHUIBI
Y TUJPOKCHUJBI.

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MenpeneeBa. KoporkonepuogHas W JJIUMHHONEpUOAHAs  (POPMBI
IIepuoanueckoit cucrembl xumMudeckux sneMeHToB [l. 1. Menzaeneesa. Ilepronsl
U Tpynnbl. PU3UYECKUM CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB MEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. OnekTpoHbl. CTpoeHHE
JIEKTPOHHBIX ~ 000JI0ueKk atoMoB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB [JIsl pa3BUTUs Hayku U mnpaktuku. J[. M. MenpgeneeB — ydeHbld U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LMHKA C pPAacTBOPAaMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiuu pa3aoKeHusl, COEAUHEHUS).

Mescnpeomemmnbnie céasu



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed MpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KAaK OOUIMX €CTeCTBEHHO-HAYUHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIH (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJlUu3, CHUHTE3, KiIaccuukauus, TMepUOAUYHOCTh, HAONIOJCHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: MaTepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBa, ras, (pu3nyeckue BEIUUHHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IJIaHETHI, 3B€3/1bl, CoJHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHWH CBOMCTB
XUMUYECKUX DJIIEMEHTOB IMEpPBBIX TPEX MEPUOAOB, Kalaus, KajdblUsi U UX
COCIMHEHUN B COOTBETCTBHUM C IIOJIOKEHHEM OJJIeMEHTOB B Ilepuomuueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYECKUX peaklMii MO pa3InyHbIM IpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUMU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYacTHUIO KaTajau3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue 0 ckopocTu XuUMUuYecKod peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckom paBHOBecun. MakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIHM M TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM €  HCIOJIb30BAHHEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMAIIMHN. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C Pa3jIM4YHBIMA BHUIAMH
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble SJEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y cia0BUs NPOTEKAaHUS peakluii HOHHOTO OOMeEHa,
IIOJIHBIE M COKpAICHHBIE MOHHBIE YpaBHEHMS peakiuil. CBOHCTBAa KHCIIOT,
OCHOBaHMII W coJieli B CBeTe TMPEICTaBICHUA 00  3IEKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiini Ha HOHBL. [IoHsATHE O TUApOIH3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIICTOK HEOPraHUYECKHX
BEIIIECTB — METAUIOB W HEMeTaIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pPEaKIUH
OT BO3/JCHCTBHUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa JUCCOLMAIMM KHUCIOT, IIEeJIo4ed M cojeu
(BO3MOXXHO  MCHOJB30BAHME  BHJIEO MAaTEpPUANOB), MPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  TPOTEKaHWsI  peakuuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIIEJICHHE ra3a, o0O0Opa30BaHHE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiuK pas3yioKeHUsl, COCIMHEHHUS), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HMOHBI, pPEIICHHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3HUecKue CBOICTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA Ha NOpuUMepe  XJiopa
(B3aMMOJENCTBUE C METalaM{, HEMeTalllaMH, WIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHUE, IPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJa Ha OPraHM3M YeJOBEKa. BaxHellne XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYEeCKHue CBOMCTBA
MPOCTBHIX BEIIECTB — KUCIOPOJa U CEPbl. AJUIOTPONHbIE MOIU(DUKALNK KACIOPOaA
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHe, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KAK NPEICTaBUTENHN KUCIOTHBIX OKCHJIOB.
CepHas kuciorta, ¢uU3UYECKMEe UM XUMHUYECKHE CBOMCTBa (00mIME  Kak
MpeACTaBUTENS KJacca KHUCIOT M cnenuduueckue). XUMUYECKHUE peakilui,
JeKalie B OCHOBE MPOMBILIUIEHHOTO CHoco0a IOJy4YeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. Coiau CEpHON KUCIOThI, KAYECTBEHHAs PEaKIUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUH B MIpUpOJE. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIC OXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MpeI0TBPAIlCHHUS.

OO6miast xapakrepuctuka 3jeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
dusznyeckue U xuMudeckue cBoicTra. KpyroBopot azora B mpupoae. AMMuUak, ero
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NoNyuyeHue u npuMenenune. Colu aMMOHMS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €¢ MOoJydeHHue, (PU3nYecKue U XUMUYECKUE
CBOMiCTBa (00mMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHM, 3arpsA3HEHHE BO3Jyxa, MOYBBl M BOJOEMOB). Docdop,
ayoTpornsele Moaupukamuu ¢ocdopa, (u3MUECKHe M XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u hochopHas kucinora, Pu3MIeCKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIE
Moau(UKALMKU, PACIPOCTPAHEHUE B MpHUpPoAe, (UINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XMMHYECKHE CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHWS KJIMMaTa, MapHUKOBBIN
ahdekr. YromapHas KUCI0Ta U €€ CONM, UX (PU3MUYECKHEe U XUMHYECKUE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, all€TUIIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[IpuposnHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MPHUPOAHBIN Ta3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesiKax, yrieBoJax — 1 ux
poJiM B KM3HM 4eJOBEKa. MarepuaJlbHOE €AUMHCTBO OPraHHYeCKHX |
HEOPTaHWYECKUX COCTMHCHUN.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWMCTBA, TOJyYCHHE W
npumenenue. CoenuHeHus: KpeMHusi B mpupone. OOmme mnpencraBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHIMKAThI, X HCIOJIb30BaHUE B
ObITYy, B MPOMBIILIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUil Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarole (PU3NYECKUE U XHMHUYECKHUE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHWE C o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpasllaMM cepbl M €¢ COCIUHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBECHNE KaUeCTBEHHOM peaKkIuu Ha Cyiab(ar-
UMOH U HaOJIOJEHUE TpHU3HAKa €¢ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NUECKUMHU
cBoiicTBaMM a30oTa, Qocdopa U UX cOoeAUMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHUaKka, NPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAUIMYECKUX PEIICTOK aiMas3a, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOLMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHbBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTtasibl M MX COCAMHEHUA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux i3nemeHToB /[l W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METaJuIMyecKasi  KpUCTajuIMuecKas  pelieTka.  DJIEKTPOXUMHYECKHH  psif
HaIpspKeHU MeTauioB. u3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOmiue
crocoObl moydeHus MeTawioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
cocoObl 3almUThl UX OT Kopposuu. CmaBbel (cTajb, YyryH, IIOpaTOMUHUIM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MTPOMBIIILICHHOCTH.

[lenounble MeTabl: MojoxkeHue B [lepuonuyueckoil cucteMe XUMHUYECKHUX
anemeHToB . . MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB M UX
COeJIMHEHUM.

[[lenoyno3emenbHble METAJUIbl MarHMid MW KaJbLMW: IIOJIOKCHHE B
[lepnognueckon cucreme xuMuudeckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0XKJIEHHUE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxkdeimue coeauHeHUsT Kanblus (OKCHUIl, THUIPOKCHUI, COJIH).
JKecTKoCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHrue aroMa, HaxoXaeHUE B mpupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
ATIOMHUHUSL.

Kenezo: nomoxenue B [lepuoanueckor CUCTEME XUMUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opa3lamMud METauIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUSA OKCHAA
KaJblIUS U HATpUsi C BOJON (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAITIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIIECCa TOPEHUS Kele3a B KUCIOPOIE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUSI, KaJIbIUs, AJTIOMUHUS, IIMHKA, Keje3a
(1) u xene3a (II1), meau (II), HaOMrOIEHUE U OMTUCAHKE TPOILIECCOB OKPAITMBAHHUS
IJIaMEHU HWOHAMHU HATpHs, Kadus W Kaiblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxueliue
METAJIJIbI U UX COCTUHEHUS.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpeaenbHas JOomycTUMas
KOHIIeHTpaius BeuecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie céasu



Peanuzamnus MeXnpeaIMeTHBIX CBs3ed NMpu HM3y4yeHUH XuMuUM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHA: Hay4YHBIH (PakT, MIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[ePpUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusuka: Martepusi, aToM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TONBI, PaTHMOAKTUBHOCTH, MOJIEKYJa, SJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTATUTMYECKAs
peIieTKa, CIUIaBbl, (PM3MUYECKUE BEIMYMHBI, CAMHUIIBI M3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHHEpAJbHbIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XHUMHH B €JAMHCTBE Y4YCOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPATIULIMOHHBIMU POCCUUCKUMHU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, NPHHSATHIMU B
oOIIecTBe MpaBUJIaMH M HOpPMamMH TIOBEJEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0YYaIOIIUXCSl.

JIM4HOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW IO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTAUUM U
pacIIMpeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTPpUOTUYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEIWIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpManuen o
IIEPEIOBBIX JIOCTHXKEHUSX M OTKPBITUSIX MHUPOBOW M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2)rpasKIaHCKOI0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLUHAIBHBIX HOpPMax W TMPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM, TBOPYECKOM W JAPYrUX  BUAAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUM XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOINIOMOIIM B IIpoliecce 3TOM yuyeOHOW MAesITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOC TMIOBEJCHHE M TIOCTYNIKA CBOMX TOBApUIIEH C TMO3ULINHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIIEICTBUN MOCTYNKOB;

3) IEeHHOCTH HAYYHOI'0 TMO3HAHMSL:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIUE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMbIE sl OOBSICHEHHS HAOI0JaeMbIX IMPOIECCOB W SIBICHUH,
MO3HABATEJIbHOM, MH(POPMAIMOHHON W YUTATENbCKOM KYJIbTYPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHONW PabOThl ¢ YYCOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypoi, MOCTYHNHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

uHTepec K OOyYEHHI0O W TO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  €amMo0Opa3oBaHWIO, MPOEKTHOM H  HCCIEI0BaTEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJIbHEHIIIEM;

4)popMUPOBAHNS KYJIbTYPHI 310POBbS:

OCO3HAHHUE IIEHHOCTU JKHW3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KM3HH, OCO3HAHHE IOCIEICTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJis, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOMIONICHUS] TMpaBuUi OE€30MAaCHOCTA TMpU  OOpAIlIEHHH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5)Tpy0BOro BOCIIMTAHUSA:

MHTEpEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAy M pe3yibTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAHWW 1O XHMHH, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIEeIHOW pOo(eCcCUOHATIBHON AESITEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6)9K0JIOIrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 11€JIECO00pa3HOE OTHOILIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHHUs, TOHUMAHUE LIEHHOCTH 3J10POBOTO U
O0e3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXMYECKOMY 3JI0POBbIO, OCO3HAHHME LEHHOCTH COOJIIOICHHUS
paBuJ OE30MACHOTO TIOBEIEHUS IPU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pEIICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  9KOJIOTUYECKOW  KYJbTYpPhl, OCO3HaHHSA [JIO0AJIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEeM M MyTed HMX PELICHUS MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIECHAy4YHBbIE TOHATUSA (3aKOH, TEOpHs,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax M IO3BOJSIIOT Ha
OCHOBE 3HAHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIC), KOTOpble oOecneunBaioT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOMU
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCHU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaAaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHITh B TMPOIECCE TMO3HAHUS TOHATUS (IIPEIMETHBIE W
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmyia U ypaBHEHHUE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TIO3HABATENbHBIX 33]1a4, C YUYCTOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIPOCH B KAdeCTBE WHCTPYMCHTA
MO3HAHUS, a TakKe B KauyeCTBE OCHOBBI I (OPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

MpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTraHU3aIlMUd M MPOBEIACHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM IpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHOTO OIBITA, MCCIICIOBAHUS, COCTABIIATh OTYCT
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(HaygHO-TIONyJIApHAs JUTEpaTypa XHWMHUYECKOTO COJICP)KaHUS, CIPABOYHBIC
nocobus, pecypchl MHTepHETa), KPUTHYCCKH OIICHHBATh MPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPENEICHHOTO THIla, TPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCITOJIb30BAHHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepPCcaibHbIe YueOHbIe 1eliCTBUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora M (WiIu) JUCKYCCHM) IIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEICTaBIsITh  MOJyYEHHBIE  pe3ylbTaThl  IMO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JenaTh MPEe3CHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
71ab0paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENILHOM M HWCCIENOBATENbCKOM  JNEATETbHOCTH TPU  PELICHUH
BO3ZHUKAIOIIKUX TPOOJeM Ha OCHOBE yueTa OOIMX HMHTEPECOB MU COTJIACOBAHMS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpenejeHHue KpUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MPEUVIOKEHHBIA AJITOPUTM JAEHUCTBHM TIPU BBITOJHEHUU 3aJaHUl C Y4YETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M PEaKLUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCTIONIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MpeyIaracMble B YCIIOBUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTENHHOTO
COJEpKaHUsl, YCTaHOBJIEHHOTO JaHHOW (eaepaabHO padouel mIporpaMMmoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKkue I TNpeAMETHOW o0mactu  «XuMHUS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHUI0O HOBOIO  3HAHUS, €ro HMHTEPIpETAIH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca,
MaccoBas IOl XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTEMIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiaccupUKausi peaKluid: peaKiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUUd 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PPeKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MAccoBasi JOJs BEHIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBlEHUS (POpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OHMHApHBIX  COCIWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACICHHOMY KJIacCy COEIWHEHHUH II0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuunyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrteMa XumMudeckux osnemeHtoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO0 ICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIIEMEHTHI, HEOPTAaHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o ¢dopmyiie
COEIMHEHH S, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCThI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl U3YUYEHUS] CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IMpaBWUJaM  TMOJIb30BAHUS ~ XMMHMYECKOM  TMOCYIOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuwiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYEHHI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNPEACICHHOM MacCOBOW JIOJIE pACTBOPECHHOrO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSTHH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU ADeKT
peakiuyd,  MOJib, MOJSIPHBIM ~ 00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJICKTPOIUTHYECKAs] AUCCOLUAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYeCKas pemieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUWH, NPEeNebHO JOIMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpPENEICHHOMY KJIAcCy COEIMHEHHH 1o (opmyiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA [0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
tabnnunyio (opmy Ilepuogmdeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME MEPHUOJbI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOOIIee YUCIO DJIECKTPOHOB M
pacmpeqieieHue UX IO DJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M UX COEAMHEHUU B
npezenax MajiblX NEPUOIOB U TIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIMX B peakluu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOMIME W CHEIUPUIECKUEC XUMHUUYECKUE
CBOMCTBAa NPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITH  YPAaBHEHHUS D3JEKTPOJUTUYECKONW JUCCOLMALMM  KHUCIOT,
IEJIOYEHN U COJIEH, MTOJIHBIE U COKPAILICHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKAAOIINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIDHYIO M MOJISIPHYIO — MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUCThHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  MOJB30BaHUS  XUMHUYECKOM  mocygol U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 110 TIOJYYEHHUI0 W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMH/I-,
noaua-, KapOonat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICIUTEILHOW NEATCIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N KosmuecTBo4acos DJIeKTPOHHbIE
- HanmenoBanuepasaeioB u (uudposBbie)
n/ Bcer = Kourpoabnbiepabor | IlpakTnueckuepador
TEMIIPOrPaMMbI o0pa3oBaTejibHbBIEpeCYP
11 0 bI bl
Chbl
Pazjen 1.IlepBoHavyanbHbIeXUMHYECKHETIOHATHS
XuMusg — BakHast 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 2 bubmmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JEITELHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 B 1 1
CHICCTBA M XUMUHCECKUCPCAKItH S https://m.edsoo.ru/7f41837c
Hroronopaszneny 20
Pasjnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
bu6mmoreka [JOK
2.1 B .K I 6
o3nyx. Kuenopon. Tlorsue 06 okcuax https://m.edsoo.ru/7f41837c
bu6mmoteka [IOK
2.2 Bonopon.Ilo € 0 KHCJIOTax U Co. 8 1
FIOPOALLIOHATHE O KHCIIOTAX 1 COJIAX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.3 Bona. P il 3] 5 1 1
ona. PactBopsl. [lonsiTue 00 ocHOBaHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOCTMHE bu6mmoteka [IOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroromnopasznery 30

Pazpnen 3.11epuoanyecknii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHneaToMoB.
XumMuueckasicBsi3b. OKHUCIUTEIbLHO-BOCCTAHOBUTEIbHbIEPEAKINH

3.1

ITepuoanueckuii 3akoH u llepuoauyeckas

7

Bbubmmoreka [JOK



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

crucTemMa XMMUYECKuX 351ieMeHToB /I, 1.
MenneneeBa. CtpoeHueaToma

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

3.2 Xumundeckas cBa3b. OKUCIUTENBHO- 8 Bbu6morexa [JOK
BOCCTAaHOBUTEIIbHBIE PEAKLUU https://m.edsoo.ru/7f41837c
Hroronopas ety 15 Eﬁﬁrﬂfﬁgsﬁmlssk
PesepBHOEBpeMs 3 bubmmoreka LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

N KosaunuecTBoyacoB DJIeKTPOHHbBbIE
" | HaummeHOBaHHMepPAa3eJIOB H (undposbie)
n/ Bcer | KonrpoJsbHbiepato IIpakTuyeckuepado
TEeMIIPOTrPaMMbI o0pa3oBaTejbHbIEpeCyP
1 0 ThI ThI
ChblI
Pa3znen 1.BemecTBO 1 XUMHYECKHE PeaKIUH
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bu6mmoteka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEa 4 bubnmnoreka [JOK
' KLU https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKUE PeaklMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroronopaszneny 17
Paznen 2.HemeTa/uibl M X COETMHEHUSA
21 OO11ast XapakTepUCTUKA XUMUYECKHUX 4 1 bubmmnoreka [JOK
' snemeHTOB VIIA-rpymisl. ['anorens https://m.eds00.ru/7f41a636
OO61mas xapakTepucTUKa XUMHUUECKUX
2.2 atemenToB VIA-rpynmel. Cepa 6 brbmorexa [JOK
' . PYHIBL L-€p https://m.edso00.ru/7f41a636
eCCOeTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmorexa LHOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepuCcTUKa XUMHUECKUX
2.4 sanemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa LOK
' ) PYHHEL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHHUS
Hroromnopaszneny 25



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

Pazpen 3.Mera/iIbI H X COeAMHEHHUS

. bub6nmoreka [IOK
31 ObmmecsolcTBAMETATIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelimue MeTanibl U UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroromnopaszneny 20
Pasznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHanl B )KU3HH YeJI0BEKa 3 bubmmorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMA 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O 68

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosnyecTBouYacon
araus DJIeKTPOHHBIeHH(POBHIEOOPA30B
n | Temaypoka Bec | Konrpoabnnl | IIpakruyecku o y P p P
YeHHus aTeJIbHbIEpeCypPChI
/ ero | epadoThl epadoThI
n
[Ipenmer xumuu. Posb Xxumuu B bu6nuoreka [IOK
1 1 1 Henens
JKA3HU 4YejoBeKa. Teja U BellecTna https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTogax MO3HAHUS B 1 1 Henens bubmnorexa [JOK
XUMUU A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1
{IpaBuna pado abopato
3 X p‘ BUJIa pabOTHI B 1a00paTOpuu u 1 2 Henens bu6muoreka [IOK
IIPUEMBI OOPALIEHUS C https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYIOBAHHEM)
Yucreie BelecTBa U CMECH. bu6nuorexa [IOK
4 . 1 2 "Henens
Cnoco0sI pa3jeseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Pa3nenenue cMmeceit (Ha mpumepe 1 3 Henens brbmmorexa [OK
8 . p p a https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
but6mmorexa [{IOK
6 A 1 3
TOMBL I MOTICHYIIHL feAct https://m.edsoo.ru/ff0d2a6c
XuMHUYecKre dIIEMEHTBI. 3HAKU bu6nuorexa [JOK
7 1 4 nenens
(CUMBOJIBI) XUMHYECKHUX dJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nuorexa [JOK
8 IT 1 4
POCTBIC U CITO’KHBICBEIIIECTBA HeeIs httos://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIpHOCYUEHUE 1 S Henenst bubnmoreka [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 5 "Henens
BaneHTHOCTEaTOMOBXUMHYECKHXIJIEC A https://m.edsoo.ru/ff0d2eae
MCHTOB
OTHOCHUTENLHAS aTOMHAs Macca.

11 OTtHOCHUTENbHAS MOJICKYIISIpHAs 6 Henens bubmorexa LOK

Yip https://m.edsoo.ru/ff0d323c
macca
MaccoBast 105151 XUMHUYECKOTO bubnmoreka [JOK

12 6 Henens
3JIEMEHTA B COSIMHEHUH https://m.edsoo.ru/ff0d350c
Konunuectso BemiectBa. MoJib. bubmuorexa [JOK

13 7 "Henens
MomnspHas macca https://m.edsoo.ru/ff0d5230
DOU3N4eCKne U XUMUYECKHUE SIBJICHUS. bubmuorexa [JOK

14 7 "Henens
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
ITpu3Haku U yCI0BUS OIPOTEKAHUS b K

15 p y g p 8 Heens nomnoreka 11O
XUMUYECKHUX PEaKIIAN https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEIIECTB. bu6muoreka [IOK

16 8 Henensa
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHusa KOIu4ecTBa, MacChl

17 BellleCcTBa 110 YpaBHEHUSIM 9 Henensa Bubmaorexa ITOK

yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukaus XuMHIECKUX

18 eaK Hg) (coeu WHEHUS, Pa3TI0KEHUS 9 Henens bubmorexa [JOK
pearh A P ’ s https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHIMKIoneaucT. O0o0IeHE 1 10 bubmorexa TIOK
1 AHCT: Ijl Hesems https://m.edsoo.ru/ff0d40c4
CHCTEMaTU3alMI3HaHUH
20 | KonrpomabHas padora Nel mo teme 10 bubmmoreka [IOK



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

«BemiecTBa U XUMHUYECKUE PEAKLIUN» HeAes https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmecs razos. CocTtas
21 BO3 yxa Kucaopo JJIEMEHT U = bubmmorexa [JOK
Hyxa. POA HeIens https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
duznyeckre 1 XUMUUECKHE
29 CBOICTBA KHCIIOpOaa (peaKiuu 11 bubaunoreka [JOK
OKHCJICHUS, TOPEHUE). HEJeIs https://m.edsoo.ru/ff0d4614
ITonssTneobokcHugax
Cr1oco0BbI MOIYYEHHS KUCIOPOaa B
23 nabopaTopuu 13:1 n OMBIH_IJ'ICHEIOHCTI/I 12 buGnnorexa LIOK
patop P ' HeJeNs https://m.edso00.ru/ff0d497a
[IpumeneHnekucaopona
TennoBoii 3G PeKT XMMUIECKOI
24 pCaKIuu, MOHATUE O 12 bubmnoreka [JOK
TEPMOXHMMHUYECKOM YPABHEHUH, IK30- HEICIIS https://m.edsoo.ru/ff0d4790
Y DHJOTEPMHUYECKHUX PEaKIIHIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar HBHeI—EI/qu];O3 yra CIIOCOOBI iro 13 bubmmorexa [JOK
p Ayxa, Heels https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
IIpakTnyeckas padbora Ne 3 mo TeMe
26 <d§on eHHeI1206H aHue 13 bubmmorexa [JOK
. P o HeIeIs https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, H3yUCHHE €r0 CBOMCTBY
97 Bonopon — snemeHT u mpocToe 13 bubmuorexa [IOK
BelecTBO. HaxoxaeHnue B mpuponae Heaens https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMUUECKHE
28 CBOMCTBA BOJIOPO/Ia 14 bubmorexa [TOK
AOPOA- Hezels https://m.edsoo.ru/ff0d4ddo
[IpumenenueBogopoaa
15
29 TToHsTHE O KHCIIOTaX U COJIAX bubmorexa LHOK

Heaes

https://m.edsoo.ru/ff0d50d2
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30 CriocoObI ToNTydeHust BOJIOPOIa B 15 bubmuorexa [JOK
nabopaTopuu Henens https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padora Ne 4 o Teme

31 «§OJI CHHE U I(20614 aHHEe BOJIOPOJIa 16 bubmmorexa [JOK

i 1P AOPOA, HeieNs https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOWCTBY»

32 MousipHblii 00BEM ra3zoB. 3aKOH 16 bubnmnoreka HOK
ABoranpo HEICIIS https://m.edsoo.ru/ff0d542e
Brrancnenus o6bpema, KoauuecTBa

33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM 17 bubmorexa LHOK

B . Y Hezens https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Brrurcienus 00bEMOB Ia30B 10

34 ABHCHUIO PEAKIMH HA OCHOBE 17 bubmorexa LHOK
yp ‘p . Henens https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIICHUH ra30B

35 ®dusndeckue 1 XUMHIECKUE 18 bubmuorexa [JOK
CBOMCTBA BOJBI HeJens https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 18 bu6mmoteka [IOK
WHIUKAaTOpax HeJens https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTENb.

37 HaceImeHnble 1 HeHACHIIIIEHHBIE 19 bu6nuorexa [IOK
pactBOpbl. MaccoBas 10Jisl BEIIECTBA HEeJeIs https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpaxTrueckas padota Ne 5 o reme

38 «[IpuroToBiIeHHE PACTBOPOB C 19 bubnmoreka [JOK
OTIpeIeTICHHON MacCOBOM J0JeH Heaels https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KontponbsHas pabota No2 o Teme 20 bubmmorexa LIOK
«Kucnopoa. Bonopoa. Boga» Henens https://m.edsoo.ru/ff0d6342

40 Oxkcuppl: cocTaB, KiacCUpUKALIUS, 20 bu6nuorexa [JOK
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HOMEHKJIaTypa HeIens https://m.edsoo.ru/ff0d664e
ITonmyuenue n XuUMHYECKHE CBOMCTBA
41 KI/ICJ'Iy;[HBIX OCHOBHBIX U 21 bubmmorexa [JOK
’ HeIens https://m.edsoo.ru/ff0d664e
aM(dOTEepHBIX OKCHUIOB
42 OCHOBaHUS: COCTaB, 21 bu6nmoreka [IOK
KJIacCHU(UKaIUs, HOMEHKIIATypa Henens https://m.edsoo.ru/ff0d67ca
43 [TomyueHne 1 XMMHYECKHE CBOWCTBA 22 bu6mmoreka [IOK
OCHOBaHUH Henens https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, 22 bu6nunoreka [IOK
HOMEHKJIaTypa Henens https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XuMHUYECKHUE CBOMCTBA 23 bu6mmoreka [IOK
KHCJIOT Henens https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) 10T )eHm{ XI/IMI/I‘IZ(I;)KI/IG 23 bubnmorexa [TOK
. v ’ Hezens https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTrueckast padorta Ne 6.
47 Pemienne sxcriepruMeHTANBHBIX 3a/1a4 24 bubnmnoreka [JOK
1o Teme «OCHOBHEIC KJIACCHI HEICIIS https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAMHEHUI»
T'eneTnueckas CBI3b MEXK
48 KJaccaMH HEO I‘aHI/I‘{eCKIJ/IIz 24 bubmmorexa TTOK
. P HeJens https://m.edsoo.ru/00ad9a50
COeIMHEHMI
49 O6o006menue u 25 bu6mmoreka [JOK
cucTeMaTu3alusI3HaHui Henens https://m.edsoo.ru/00ad9ch2
KourpoabHas padora Ne3 mo teme
50 "OCH(I:BHLIC KJ'IF;.CCLI HEOpraHuYeCKUX 25 bubmorexa [IOK
“n P Henens https://m.edsoo.ru/00ad9ela
COEIMHEHMI
51 [TepBbIe MONBITKH KJIaCCUPUKAITH 26 bubnuotexa [JOK
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XUMHYECKHX 3JIeMeHTOB. IToHsaTre o Heaens https://m.edsoo.ru/00ad9ffa
TPYIIIAxX CXOTHBIX AJIEMEHTOB
[lepuoauueckuii 3aKOH U
[lepuonnyeckas cucrema 26 bu6mmoteka [IOK
52
XHUMHYECKHX dieMeHToB /I, 1. Heaens https://m.edsoo.ru/00ada52c
Menpeneena
53 | Tlepuobl, TpyIIIbL, TOATPYIIIEI 21 bubmorexa OK
HeJenst https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX 27 bubnmnoreka [JOK
snaep. M3otomnbl Heaels https://m.edsoo.ru/00ada342
CtpoeHue 2IeKTPOHHBIX o6onoquv 28 BuGmiorexa LIOK
95 aTomoB AeMeHTOB [leproandeckoit
Henens https://m.edsoo.ru/00adaébc
cucrtemsl /. 1. Menaeneepa
XapakTepucTuka XUMHUYECKOTO
5g | WEMEHTa IO €ro NHONOXEHHIO B 28 bubnmnoreka [JOK
ITepuoanueckoint cucreme /. 1. Helens https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
g7 | A% Pa3BUTHS HAYKH ¥ NAKTHKH. . 29 bu6muoreka [IOK
W. MenpeneeB — yu€HBbIH, nearor u Henens https://m.edsoo.ru/00ada96e
IpaKTaHUH
58 DIIEKTPOOTPHUIIATEIbHOCThATOMOBXHU 29 bubnuotexa [JOK
MHUYECKUXDJIEMECHTOB Heaens https://m.edsoo.ru/00adaab8
59 HonHasxuMHuuecKascBs3b 30 bubmorexa [TOK
Heens https://m.edsoo.ru/00adac34
50 KoBaneHTHasAIOISIpHASX HUMHYECKASIC 30 bubmmoteka [JOK
BSI3b Heaens https://m.edsoo.ru/00adaab8
61 | KoBaneHTHasHENONIPHAIXUMUIECKA 31 bubnmoreka [JOK
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SICBSI3b HeAens https://m.edsoo.ru/00adaab9

31 bubmuorexa [JOK
62 Crenensokucienns . Henens https://m.edsogru/OOadanB

63 OKHCIUTEIILHO- 1 32 bubanoreka [JOK
BOCCTAHOBUTEJIbHBIEPEAKIIUU Heaes https://m.edsoo.ru/00adb076

32 bubmuorexa [JOK
64 | Owmemrent i BoccTaoBHTCIH 1 Hezens https://m.edsoil.ru/OOadbom

| iR @ o
N UMIECKACEA3EY HEJeIs https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001eH1E U 1 33 bu6mmoreka [IOK
cUCcTeMaTH3alus 3HaHU! Heaels https://m.edsoo.ru/00adb33c

67 PeseprHblit ypok. O600mmenue u 1 34 bu6nuoreka [IOK
cucTeMaTu3anus 3HaHui Henens https://m.edso0.ru/00ad9cb?

68 PesepsHblit ypok. O600111€HNE U 1 34 bu6muoreka [IOK
CHCTeMaTHU3alus 3HaHUH HEICIIS https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

Ne KoandecTBouacoB
Be Jarauzy | DJieKTpOHHbIeHH(PPoBLIEOOPA30
n | Temaypoka Kontpoabubl | IlpakTuyeck
er YyeHus BaTeJIbHbIEPeCYpPChl
/ o epadoTbl nepadoThI
n
Ilepnomnueckuii 3akod. Ilepuognueckas
1 CI/I(E[CMa XUMHYECKUX 3JIeM§HTOB A1 1 1 Henens bubmorexa OK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
2 XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX 1 1 Henens buGnnorexa LIOK
PBBIX TP https://m.eds00.ru/00adb6b6
MEPUOJIOB
Kinaccudukamus 1 HoMeHKIIaTypa Bbubnuoreka IIOK
3 (uKan yp 1 2 "Henenst 1
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buisl XuMHu4yecKkoil CBSA3U M THIIBI bubmmoteka [IOK
4 . 1 2 "Henens
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kourpomnsnaas padora Nel mo reme
5 «Hozo eHI/IeEI 11yOJIeHUE 3HAHUN 1 1 3 Henenst bubmorexa LOK
p YLy https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay
Krnaccudukanus XuMu4yeckux peakui bubmuoreka [IOK
6 1 3 Hexenst
10 pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHUUYECKOU
7 eakuu. IJoHsITHE O TOMOT€HHEIX U 1 4 genens bubnmorexa LOK
PCAKIIH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMUYECKOM PABHOBECHUH.
8 dakTOopLl, BIUSIONINE Ha CKOPOCTH 1 4 genens bubmmorexa TTOK
pbl, . H p https://m.edso0.ru/00adc28c
XUMHUYECKOHN pPeaKIuu U MOJO0KEHUE
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XUMHYECKOT'O paBHOBECH A

OKucIuTeNbHO- bubmuorexa [JOK
9 5 Hepnens
BOCCTAHOBUTEIIbHBIEPEAKLIUU https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 Hcfo ua I/II/IpCI/IJIBHbIe U cialble 5 Henens buGnnorexa LIOK
A HHALIH. a https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonHbleypaBHEHUSPEAKIIUNA 6 Henmens Bubmaorexa ITOK
yP peardtl 8 https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 6 Henmens buGnnorexa LIOK
. p https://m.edsoo.ru/00add5d8
AICKTPOJIUTAYECKON JUCCOLIHAIIIT
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 IPENCTABIIEHHUNA 00 IIEKTPOIATAYECKOMN 7 Henens buGnnorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLINAINT
bu6mmoteka [IOK
14 TToustue o ruaponn3econeit 7 "Henens
P 4 https://m.edsoo.ru/00add9d4
bu6mmoteka [IOK
15 O0001IeHrEe U CUCTEMATU3AASI3HAHUN 8 Henens
m 1 4 https://m.edsoo.ru/00addd12
[IpakTuueckas padota Ne 1. «Pemenue bu6muoreka [IOK
16 8 Henens
JKCIIEPUMEHTAJIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o treme
17 «DJIEKTPOIUTUYECKAS JTUCCOLIUALIMS 9 Henens bubmorera TTOK
P a THATLHA. 4 https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUH B PACTBOPAX)»
OO6mrast XxapaKTepUCTHUKA TAIOTCHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE 9 Hepnens bubnmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 10 bu6nuorexa [JOK
XMMHYECKHUE CBOWCTBA, IOJIyYEHHUE, HEIens https://m.edsoo.ru/00ade104
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IIPUMEHCHUC

[IpakTrueckas padora Ne 2 o Teme

20 «ITonyuyeHnne COATHON KHUCIOTHI 10 bubmmorexa [JOK
YHCHIE 0N ’ Hezes https://m.edso0.ru/00ade348
H3y4YeHHe e¢ CBOMCTBY»
Brrunciienust 1o ypaBHEHHSIM
vpas 11 bubanoreka [IOK
21 XAMUYECKHAX PEAKINH, €CIIA OJINH U3
Heaens https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas XxapakTepUCTUKA JIEMEHTOB 11 bubnmnoreka [JOK
VIA-rpynimbl Henes https://m.edsoo.ru/00ade64a
AJIOTpOITHBIE MOIM(UKAIIUH CEPHI.
Y ¢ ! P 3 12 bubimoreka [JOK
23 | HaxoxeHue cepbl U €€ COeMHEHHH B
o Henens https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHECBOKWCTBACEPhI
24 CepoBoaopo/1, cTpoeHHE, PUNIECKUE 12 bubnmoreka [JOK
XUMHYECKHE CBOMCTBA Henens https://m.edso0.ru/00ade802
Oxcunpl ceprl. CepHast KHCI0TA,
25 @HsnjeCKHI; U XI/II\EI/I‘IGCKI/IG CBOIiCTBa 13 bubamorexa LHOK
’ Hemens https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE IMPOMBIIIJIEHHOTO Croco0a
26 IMOJIYYEHMS CEPHOI KHCIIOTHI 13 bubmmorexa [JOK
ye P ) . Hezens https://m.edsoo.ru/00adec8a
XUMHUYECKOE3aTrPA3HEHUEOKPYKAIOIIEHC
PEIBICOCTUHEHUSMHUCEPHI
7 Brruncienne MaccoBOM JTOJIH BEIXOJa 13 but6mmorexa [IOK
MPOIYKTa PEaKLUU Heaens https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa 31eMeHTOoB VA-
og | TPYHIEL A30T, pactipocTpaHeHHE B 14 bubmuoreka [IOK
npupoje, Gpu3ndeckue 1 XUMUYECKHe HEJENs https://m.edsoo.ru/00adeea6

CBOICTBa
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AMMHaK, ero pu3n4ecKue U XUMUIeCKHue

15

bu6nmoreka [IOK

29
CBOWCTBA, OJIYYEHUE U PUMEHECHHUE Henens https://m.edsoo.ru/00adf004
[IpakTrueckas padora Ne 3 mo Teme

30 «IEI)OJ'I cHHUE alVII)MI/IaKa H3YYCHHE €0 15 bubmmorexa [JOK

. e > 1Y HeJIEIs https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIIO0TA, €¢ (hU3HUecKue U 16 bubmuorexa [JOK
XHUMHUYECKHUE CBOWCTBA Heaels https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MUHEPATbHBIX

39 SO P 16 bubnmoreka [JOK
yAo0p ' . Hezens https://m.eds00.ru/00adf518
XUMUYecKoe3arpsI3HeHUEOKPYKAFOTIICHC
PEABICOCTUHEHUSIMHA30TA
®docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHafl KI/I(iIJ'I((i))Ta q)(blfsn(qe)cxne u 17 buomiorexa LIOK

P . Hezens https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOTy4YeHUE
Hcnonbs3oBanue ¢pocdaroB B kKauecTBe
MUHEpaJIbHBIX yI00peHuil. 17 bu6muoreka [IOK

34 .
3arpszHeHuenpupoiHoicpeapihocharam Henens https://m.edsoo.ru/00adfc20
u

35 VYruepoa, pacnpocTpaHEeHHE B IPUPOJIE, 18 bubnmnoreka [JOK
(bu3nyuecKre 1 XUMUIECKIE CBONCTBA HEeAens https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u

36 XUMHUYECKHE CBOMCTBA. JKOJIOTHUSCKHUE 18 but6mmorexa [IOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUIIOM Heaes https://m.edsoo.ru/00adfebe
yraepona (1V)

37 | VYroibHas KHCIIOTa U €€ COJIN 19 bubmmorexa [IOK

Henens https://m.edsoo.ru/00ae006c

38 | Ilpaktuueckas padota Ne 4 o Teme 19 bubnuorexa [JOK
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"[TonyueHune yrieKkuciaoro rasa. HEeJes https://m.edsoo.ru/00ae027e
KadectBennas peakiys Ha kapOoHaT-
noH"
[TepBoHavabHBIC TOHATHUS 00
39 | oOpraHMYecKuX BEIIECTBaX KaK O 20 bubnnorexa [IOK
Henens https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIIIepoaa
40 | KpewmHUi 1 erocoeuHEHUS 20 bubmorexa [IOK
P Heaens https://m.edso0.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Pemenne

41 | °OKCHCPHMEHTANLHEIX 33724 11O TeMe 21 bubnmnoreka [JOK
«Baxxueiinme HeMeTaIbl U UX Heaels https://m.edso0.ru/00ae0bf2
COCIUHEHMS
KonTponsnas padora Ne3 o teme

P . P 21 bubnmoreka [JOK
42 «BaxkHeMnIe HeMETAILTLI U UX
HEICIIS https://m.edso0.ru/00ae0e18
COCIUHCHHMS
OO1as XxapakTepUCTUKa XUMHUUYECKUX
3JIEMEHTOB — METAJLJIOB.
22 bubanorexa [IOK
43 Merainueckas CBSI3b M METaJUTHUECKasI
. HEICIIS https://m.edso0.ru/00ae103e
KPUCTAJTUYECKAsl PEIICTKA.
DOU3NIEeCKNECBONCTBAMETAIIOB
XMMHUYECKHE CBOMCTBA METAJIJIOB.
44 ONEKTPOXUMHYCSCKHH PST HAIPSHKEHUH 22 bubnnorexa [IOK
P P P Heaens https://m.edso00.ru/00ael156
METAILJIOB
OOu1re cnocoObl MOTYyYeHHUS METAILIOB.

45 CmuiaBbl. BerarciieHust o ypaBHEHUSM 23 bubnmoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 Heaes https://m.edso00.ru/00ael156
pEareHTOB COACPKUT IPUMECH

bu6nunorexa [JOK
46 | IlonsTHE O KOPPO3UMMETAIIIOB 23 i

https://m.edso0.ru/00ae1278
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HeeIst

47 | IllenoynsieMeTaIbI 24 bubmmorexa LIOK
Heaens https://m.edsoo.ru/00ae14b2
48 OKcHABI U TUAPOKCUALI HATPUS U KaJIUS 24 bubmorexa LOK
A AP g P Henens https://m.edsoo.ru/00ae14b2
[Ilemo4HO3EMENbHBIE METAJLIBI — 25 bubmuorexa [JOK
49 N N
KaTbIIUM 1 Maraui Henens https://m.edsoo.ru/00ae15e8
50 Bakneiinnecoe 1uHEHUSAKAIBLMS 25 bubmmorexa [JOK
. t Hezens https://m.edsoo.ru/00ael15e8
26 bubnmoreka [JOK
51 006006 I
ODIHCHIE I CHCTEMATHSAMISHATIH Henens https://m.edsoo.ru/00ae15e8
52 JKecTkoCcTh BOJIBI M CITOCOOBI €¢ 26 bubnuorexa [JOK
YCTpaHEHUS HEJENs https://m.eds00.ru/00ae1886
IIpakTnueckas padbora Ne 6 mo TeMe
53 ")IIZéCTKOCTB BOpBI 1 METOJBI €€ 27 bubmmorexa [JOK
" % 8 Hezens https://m.edso00.ru/00aelae8
yCTpaHEHUS
27 bubmuorexa [JOK
4 | A I
> JTOMHHIH HeJens https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U 28 bu6muoreka [IOK
TUAPOKCHIA HEJENs https://m.edsoo.ru/00aelc64
28 bubmuorexa [JOK
56 Keneso HeJens https://m.edsoo.ru/00ae1d86
57 Oxcuibl, THAPOKCU B U con sxese3a (I1) 29 bu6nunorexa [JOK
u xenesa (I11) HeAeIs https://m.edsoo.ru/00ae35e6
. 29 bubnuotexa [JOK
58 O6obmenue 1 CHCTeMATH3AIMA3HAHMH Heaens https://m.edso0.ru/00ae35e6
59 [TpakTnueckas padorta Ne 7. Pernienue 30 bubnmmroreka [{JOK
AKCIEPUMEHTAIBHBIX 337a4 10 TEME Heaes https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«BaxgeuIme MeTajuibl U X
COCTUHEHUI»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

g0 | PCArcHTOB jaH B U30BITKE WU COJCPIKUT 1 30 bubmoreka LIOK
IIPUMECH. HEeJeNs https://m.edsoo.ru/00ae1750
BrruncneHnssMaccoBOi J0TUBBIX0AANIPO,T
YKTapeaKIuu
31 bubnmoreka [JOK
61 6006 i 1
O6obmEHHE 1 CHCTEMATH3ANHA3HAHHH Henens https://m.edso0.ru/00ae1750
KonrponsHast pabora Ne4 o teme
62 B P . P 1 31 bubnmoreka [JOK
(DATHCHIIIE METAIBT 1 X HEeJENs https://m.edsoo.ru/00ae1750
COCITUHEHUS
63 BemecTBa 1 MaTepraibl B TOBCETHEBHOM 1 32 bubnmnoreka [JOK
’KM3HH Y€JI0BEKa HEICIIS https://m.edso0.ru/00ae3f50
64 XuMHUYECKOE3arPA3HECHUEOKPYKAFOIIEHC 1 32 bubmmoreka [IOK
pensl HEJENs https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelIEHNHN SKOJIOTMYECKUX 1 33 bubmuoreka [IOK
npo0Oiem Heems https://m.edsoo.ru/00ae4270
PezepHblil ypok. O6001eHE U 33 bu6moteka [IOK
66 . 1
cucTeMaTH3aIns 3HaHUH Heens https://m.edso0.ru/00ae0dOa
67 PesepBHbIit ypok. O60011eHNE U 1 34 bubmuoreka [IOK
cHCTeMaTHu3aIus 3HaHuM Henens https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001eHE U 1 34 bubmuoreka [IOK
cUcTeEMaTH3allus 3HaHUI Henens https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

[MPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus 9 knacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H. O6mectBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenbckuil ieHTp « BEHTAHA-TPA®y;
Axunonepnoe o6mectso «M3narensctBo «lIpocBemienner

» Xumus, 9 xiacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A. u np.; ox
penakuueit Jlynuna B.B. O011ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkinonepHoe obmiectBo «M3marenbcTBo «IIpocBemeHuey

» Xumus, 9 knace/ Kypun A.A. AxunonepHoe o61iectBo «3naTenscTBo
«ITpocBemienue»

» Xumus, 9 xnacc/ Pymzutuc I'.E., ®enpaman @.I'. AkumonepHoe 00111ecTBO
«M3parensctBO «lIpocBemenne»

» Xumus: 8-i kacc: 0a30BbIf YpOBEHb: YUEOHUK; 5-€ U3/IaHuE, TepepadoTaHHOE,
8 kimacc/ I'abpuensn O.C., Octpoymon WN.I"., CnagkoB C.A. AKIIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

Xumug 8-9 kinacc HoBammHckuii

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://resh.edu.ru/subject/29/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://resh.edu.ru/subject/29/
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