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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMUU Ha YPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHHs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOM MpPOrpaMMbl
OCHOBHOTO 0011ero obpazoBanus, npeacrasieHHsix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMLHMU MPENOoIaBaHUs
yuyeOHOro mnpeaMera «XuMHsS» B 00pa3oBaTellbHbIX oOpranu3zanusax Poccuiickoit
denepauni.

[IporpamMma no xumMuu Ja€T mpeAcTaBICHUE O 1ENAX, 00IIell cTpaTeruu 00ydeHus,
BOCIUTAHUS U pa3BUTHUS 00yUAIOUIUXCS CPEJICTBAMH YUEOHOTO MpeAMETa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHUe, MpeAyCMaTpUBAeT paclpeiesieHue €ro 1o
KJIaCCaM M CTPYKTYpHUPOBAaHHE O pa3feiaaM U TEMAM IMPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEpPKAHMS, PEKOMEHAYEMYIO
MOCJIEI0BATEIILHOCTh U3YYEHUS XUMHUU C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroImuxcs,
onpeseNsieT BO3MOXHOCTH TMpeAMeTa Il peaju3alud TpeOoBaHUN K pe3yjbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a TaKkke TpeOOBaHMI K pe3yjbTaTaM OOy4eHHUsS XMMHHU Ha YPOBHE Iiejeil
U3y4YeHHs] TpeaMeTa U OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOW JEATEIHHOCTH
00y4aromerocsi o OCBOECHUIO Y4eOHOTO CO/IepKaHUSI.

3HaHME€ XHUMHHU CIY)KUT OCHOBOM s  (GOpMHUpPOBaHUS  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeJCTaBICHU O MaTepUAIbHOM E€IMHCTBE MHpa, BaXKHYIO POJIb
urpart GopmMupyemble XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIUHU BEIIECTB B MPHUPOE, O MyTAX PEUICHUs rI00aibHBIX MPOOIeM YCTOWYUBOIO
pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPr€THUYECKOM, MUIIEBOM M SKOJIOTHYECKOU
0e301acHOCTH, MPOOIIeM 3paBOOXPAaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3ali BO3MOXKHOCTEH HJisi caMOpa3BUTHSA U (OPMHUPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs,  HaBBIKOB WX  CAMOCTOSITENIBHOW  Y4eOHOW  JesATeIbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B IIOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCUOHATBHOMN AEATEIHHOCTH;

3HAKOMUT CO CTEIU(PUKON HAYYHOTO MBILIJIEHHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3MVISiJa HA €AWHCTBO TMPUPOABI M 4YEIOBEKA, SBIAETCS OTBETCTBEHHBIM 3TAIOM
B (hopMUPOBaHHH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00 y4YarOIINXCS;

croco0CTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAyUHBIM
3HaHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJOTHMYECKOE OOpa3oBaHHE
00yYarOITHUXCA.



JlanHble HampaBieHUsT B OOyYEHMHM XUMHUU OOECIEeUMBAIOTCS CHEUU(UKOM
coJlep KaHusl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCA MEeIarornyecky aJanTUuPOBAHHBIM
OoTpakeHHUeM 0a30BOM HAYKH XMMUHU Ha ONPENETEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIUMHUCS CHUCTEMBbl [E€PBOHAYAIBHBIX MOHITHH XHMHH, OCHOB
HEOPraHUYECKOW XMMHUU U HEKOTOPBIX OTAECIbHBIX 3HAYMMbBIX MOHSATUN OPraHUYECKOU
XUMHHU.

CtpykTypa coiepkaHus NpOrpaMMbl MO XHMHUHU CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOT0 MoAxoaa K €€ uzydeHunro. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMbI IOHATHI
0 XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBbI OHATUIN 0 XUMHUecKoi peakiuu. O0e
OTU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO NPUHIMUIY IOCIEA0BATEIBHOIO Pa3BUTHS
3HaHUM HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3U;

— TpEeCTaBICHUIN 00 ANEKTPOIUTHUECKON TUCCOIMAIIMY BEUIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOIYUYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OJIHOTO YPOBHS K JIPyromy,
BBITIOJIHSIST (DYHKIIMM OOBSICHEHHS] W TPOTHO3MPOBAHHUS CBOWCTB, CTPOCHUSI U
BO3MOKHOCTEW MPAKTUYECKOTO TPUMEHEHHS U MOIYYEHUSI U3YYAEMbIX BEIIECTB.

OcBoeHnue nmporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O
XUMUYECKOW COCTABISIONIEH HAYYHON KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOUN MPUPO/bL,
LEHHOCTHOTO OTHOUIEHHS K HAYyYHOMY 3HaHUIO U METOJlaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOJIUT C MPUBJICYCHUEM 3HAHUIA U3 paHee U3YUYECHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn u3ydeHHM XMMHUHU TPOUCXOIUT (POPMHUPOBAHHE 3HAHUN OCHOB XHWMHUYECKOM
HAayKd Kak o00JacTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, NPAKTHYECKON AESTEIbHOCTU
YeJioBeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a7a4a y4eOHOro peiMeTa
COCTOMT B (POPMUPOBAHMHM CHUCTEMBI XMMHUYECKMX 3HAHUN — BakKHEHIHX (HaKToB,
MOHATHM, 3aKOHOB M  TCOPETUYECKUX  TMOJOKEHUH, JTOCTYIHBIX 0000IIeHni
MHPOBO33PEHYECKOTO XapakTepa, S3blka HAYyKW, B MPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TTPU U3YUYECHUH BEIECTB U XUMHUECKUX PEaKlnii, B GOPMUPOBAHUU U Pa3BUTUU
MO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHUH B Y4eOHO-TTO3HABATENbHONW M Y4eOHO-
HCCIIEIOBATEIbCKOM JEATEIIbHOCTH, OCBOCHHMU TpaBUi 0E€30MacHOro OOpaiieHus ¢
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

IIpu n3y4eHnn XMMUU Ha YPOBHE OCHOBHOI'0 001[ero 00pa30BaHuUs BaXKHOE 3HAUCHHE
MpUOOpEN TaKKue eI, KakK:

— dopMHpOBaHUE  WHTEIUICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPHUHATHIO  PELICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;



— HaIPaBJIEHHOCTh OOYYEHHSI Ha CHUCTEMaTHYeCKOe MPUOOIIeHHEe OOydarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHOW JIESITEIbBHOCTH, HAyYHBIM METOJIaM TMO3HAHMUS,
bopMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CLIOCOOHOCTEN K XUMUM;

— obecrnieyeHue yCciIoBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YUAIOIIUMUCS OIbITa
pa3HOOOpa3HOM JEeATEeNbHOCTH, IO3HAHUST W CaMOIIO3HAHUS, KIIOUYEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETCHIIMI), UMEIOINX YHUBEPCAIIbHOE 3HAUCHUE JJIsI PA3JIMUHBIX BUJIOB
NeSATeNbHOCTH;

— (hopmupoBaHue oo1Iel (yHKIIMOHAIBHOU U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCIIe YMEHUN OOBSCHITH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MHUpPa, UCTOJb3Ys
3HaHUS W OINBIT, MOJYYCHHbIE MPU H3YYECHUU XHUMHH, MPUMEHSITh UX MPU PEIICHUU
poOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIEITEIIBHOCTH;

— hopmupoBaHre y OOYYAIONMIUXCS TYMAaHUCTUYECKUX OTHOIICHUN, TMOHUMAHUS
[IEHHOCTH XMMHWYECKUX 3HAHUU JIsi BBIPAOOTKH HKOJOTHUYECKH II€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM JCSATEIBLHOCTH B IIEJISIX COXPAHEHUS CBOETO 3JI0POBbS U
OKPY’KAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIlMM K OOYYECHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHHIO HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEUECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHUS.

B cocraBe kitaccoB Hapsay ¢ HOPMOTHUIIMYHBIMU JeThbMU oOydatorcs aetu ¢ OB3
(3IIP).

OCOOEHHOCTBIO TICHXMYECKOTO pPa3BUTHS JIeTed C 3a/JepaHHBIM pPa3BUTHEM
ABJISIETCS. HEJAOCTATOYHOCTh Y HHUX IPOLECCOB BOCHPUATHSA, BHUMAHHS, MBIIUICHUS,
aMsITH.

Jlist ynoBiaeTBOpeHHsl 0cOObIX 00pa30BaTENbHBIX MOTPEOHOCTEH 00yJaroOUUXCs C
OB3 TpelyeTcs co3gaHue CHENHATbHBIX YCIOBUM, O00€CIeUMBAIOMIMX KayeCTBO HX
oOpa3oBaHUs:

- HUCIOJb30BaHHME CIEIUATbHBIX METOJOB W TPUEMOB, CPEICTB OOy4YeHUS,
CHEIUANBHBIX JAUIAKTHYECKUX U METOJAMYECKHMX MATEepUajoB C Yy4eTOM CIenu(UuKu
TPYJHOCTEH B OBJAQJCHUM TPEAMETHBIMH 3HAHUSMU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus;

- UHAUBUAYAJIbHBIA MOJIX0/I, CO3IaHUE CUTYallUU YCIIEXa;

- HECYIIIECTBEHHOE COKpaIlleHne 00beMa N3y4aeMoro Marepuaa 3a CueT yCTpaHEeHUs
M30BITOYHBIX IO OTHOIICHUIO K OCHOBHOMY COJCPKaHUIO0 TPEOOBAHMIA.

OO6miee 4muciO 4YacoB, OTBEAEHHBIX I M3YUYEHHUS XMMHH Ha ypOBHE OCHOBHOTO

obmrero oOpazoBanus, coctaBiset 136 gacoB: B 8 kiacce — 68 yacoB (2 Jaca B HEJIEINIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEJIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC
IlepBoHaYyanbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Ponp XUMUK B KU3HU 4YeJIOBEeKa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. GU3NYECKUE CBOMCTBA BEUIECTB. ArperaTHOE COCTOsIHHE BellecTB. [lonsaTue o
MeToJax Mo3HaHus B XUMUHU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUE 3JIEMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U cllOXkHBIE BeecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

XuMu4yeckas q)OpMy.Ha. BaneHTHOCTL aTOMOB XHMMHWYECKHX DJJEMEHTOB. 3aKOH
ITIOCTOAHCTBA COCTaBa BCIICCTB. OtHocuTennbHass aroMHas Macca. OTHocUTEIbHAs
MOJICKYJIAIPpHAAd Macca. MaccoBas J0JI1 XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHHNU.

KommuecTBo BemecTtBa. Mosnb. MonsipHas macca. B3auMoOCBsI3b KOJIMUECTBA, MACCHI
U 4YHuClIa CTPYKTYPHBIX €IMHMI] BemecTtBa. Pacu€Tel mo QopMmynaM XUMHUYECKHX
COEeIMHEHUH.

duznyeckue U XUMUYECKHUE SBJICHUA. XUMHUECKash peakius U e€ mpu3Haku. 3aKoH
COXpaHEHHUs] Macchl BelIeCTB. XUMHUYeCKue ypaBHeHUs. Knaccudukaiuss XuMUYECKUX
peakuuii (COeIMHEeHUs, Pa3NIOKEeHUs, 3aMeIIeHHs, 0OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMMYECKOW TMIOCY/IOM, NpaBWJIaMH palbOThl B J1a0OpaTopuud M
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM O00OpYyIOBaHUEM, H3YUCHHUE M OIHCAHHE
(bU3UYECKUX CBOMCTB OOpa3lloOB HEOPraHWYECKHX BEIIECTB, HAOMIOJAEeHHUE (DU3NUECKUX
(Tu1aBieHue BOCKa, TasiHUE JibJla, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCALUs
BOJAbI) W XHMHYECKUX (FOpPEHHE CBEYHM, MPOKAJIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICICTBHE MeJNla C KHUCIIOTOW) SIBICHHM, HAONIOJACHHE W OMHMCAHWE MPU3HAKOB
MPOTEKAHMUs] XUMUUYECKUX pEaklui (pa3jiokKEeHUe caxapa, B3aUMOJAECHCTBHE CEpPHOI
KHCIIOTBl C XJIOpHIOM Oapusi, pasnokenue runpokcuaa menu (II) mpu HarpeBanum,
B3aUMOJIEHCTBHE *kene3a ¢ pactBopoM conu Menu (II), uzydenne cnocoOoB pazaeneHus
CMEeced: ¢ TIOMOIIbID MarHuTa, (WIBTPOBAaHWE, BBIMIAPUBAHUE, TUCTUIUISAIINSL,
xpoMarorpadus, MPOBEAECHUE OYMCTKU MOBAPEHHOW COJIM, HAOJIOJICHHE U OINHCAHUE
pEe3yJAbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAacCChl,
CO3JIJaHHE€ MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiimmue NPEeACTABUTEC/IN HECOPraHUYE€CKUX BEIIECCTB



Boznyx — cmech ra3zoB. CoctaB Bo3zayxa. Kucimopoa — 31eMeHT U IpOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B mpupoje, puznueckue M XUMHUUYECKHUE CBOMCTBa (peakiiuu
ropenusi). Oxkcunbl. [lpumenenue kucnopona. CnocoObl TOJNyYEHHs] KHUCIOpOAAa B
nabopatopuu W TnpombluieHHOCTH. KpyroBopot kwuciopona B mpupone. O3oH —
AJITOTPONHAs MOAU(PUKALIKA KUCIOPOIa.

TeroBoit >P(HeKT XUMUYECKON peaKIuu, TEPMOXUMHUYECKUE YPABHEHHUS, SK30- U
HHAOTEPMUYECKUE peakuu. TOIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXd, YCUIICHHE
IIapHUKOBOT'O 3P peKTa, pa3pylIEeHUE 030HOBOTO CIIOSL.

Bomopox — smemeHT M mpoctoe BemecTBo. HaxoxkneHwe Bomopona B MPHPOJE,
Gu3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI mosyueHus. KucioTsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBAa BOJbl. Boga kak pactBoputenb. PactBopbl. HackileHHbIE 1
HEHACBIILIEHHBIE pACTBOPBI. PaCTBOPUMOCTH BEMIECTB B BOJI€. MaccoBasi 10J1 BEIIECTBA B
pactBope. XUMHUYECKue cBOicTBa BOJbl. OcHOBaHMs. Poyib pacTBOpOB B MpHUpPOJIE U B
KU3HU yenoBeka. KpyroBopoT BoJibl B MpUPO/Ie. 3arpsa3HeHUe NpupoaHbIX Bod. OxpaHa u
OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coeauHennid. Oxcuanl. Knaccudukanust okCUI0B:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBbIE) M HECOJe0o0pa3yroIIue.
Homenknatypa okcumaoB. dusznueckue M XMMHUYECKHE CBOWMCTBAa OKCUAOB. [lonmydeHue
OKCH/IOB.

OcnoBanusi. Knaccudukanusi oCHOBaHHM: MENOYN U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Duznyeckue W XHMHUYECKUE CBOMCTBA OCHOBAHMWM.
[Tomyuyenune 0oCHOBaHUM.

Kucnorel. Knaccudukarmuss kucnor. Homenknarypa kucior. ®uszuyeckwe u
XUMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOCTH MetayuioB H. H. bekerosa. [lomyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @u3nueckne M XUMUYECKHE CBOWCTBA COJICH.
[Tomydenue counen.

['eHeTH4ecKas CBSA3b MEXTY KIaCCaMHU HEOPTAaHHMUYECKUX COCTMHCHUH.
Xumuyeckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeJICHUE COJIEp)KaHUsI KHUCIOpOoJia B BO3AyXe, IOJy4YCHHUE,

cobupaHue, paclo3HaBaHWE W  U3YYEHHE CBOWCTB  KHCJIOpOJa, HaOJIIOACHUE

B3aUMOJICHCTBHUS BEIIECTB C KUCJIOPOIAOM M YCIIOBUS BO3HUKHOBCHHUS M IPEKpPAIICHUS

ropeHus (moxapa), O3HaKOMJIEHHE C OOpa3llaMH OKCHIOB W OIMCAHHE HUX CBOMCTB,
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MOJIy4eHHE, COOMpaHHE, pPAcClO3HABAHME M HM3YyYEHHE CBOWCTB BoOAOpoja (TopeHue),
B3auMojielicTBue Bojopoga ¢ okcupoM wmeau (II)  (Bo3MOXKHO HCMOJIB30BaHUE
BHJIEOMATEPUAIIOB), HAOJIIOICHUE 00Pa31I0B BEIIECTB KOJTUYECTBOM | MOJIb, UCCIEIOBAHUE
O0COOEHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IMPUTOTOBICHUE
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA, B3AUMOIEUCTBUE
BOJAbI C MeTaJulaMd  (HaTpueM ¢ KajlblueMm) (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIEJOBAaHUE OOpa3L0B HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOII0ICHNE U3MEHEHUS OKPACKU MH/IUKATOPOB B paCTBOPAaX KUCJIOT U IIEJIOUEH,
n3yueHue B3auMmojehcTBus okcuaa meau (II) ¢ pactBopom cepHO KHUCIOTHI, KUCIOT C
METAJUIAMM, PEAaKUUM HEUTpalMU3aluM, II0Jy4eHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI0 METajljla IPYTUM U3 PacTBOPA COJIHU, PEIIEHHE IKCIIEPUMEHTAIbHbIX
3a/1ay o TeMe «BaxHelme Kiacchl HEOPraHUYECKUX COSTUHEHUIN.

Hepuoanueckui 3axoH u Ilepuoauyeckas cucrema XuMH4YeCKUX dj1eMeHTOB /1.
N. MenaeneeBa. CrpoeHne aTomMoB. XHMHUYeCKas CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIC PeaKIUuU

[lepBbie MOMBITKM KJIAcCU(PUKALUKA XUMUYECKUX 3ieMEeHTOB. [loHsiTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMEIIbHBIE METAJIJIbI, TAJIOT€Hbl, UHEPTHBIC
rasbl). DJIEMEHThI, KOTOpbIe 00pa3yIOT aM(POTEPHBIE OKCHUJIBI U TUIPOKCHIBI.

ITepuonnueckuii 3akoH. Ilepuomnueckass cucremMa XHMHUYECKUX 3JIEeMEHTOB JI.
N. MenneneeBa. KopoTkonepuonnas W MHHONEepuomHas ¢opmbl [lepuoanueckoit
cucteMbl xuMuueckux amneMeHToB . . Menaeneesa. [lepuonasl u rpynnel. Guznyeckuit
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX saep. M3orombl. OnexkTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB TEpBBIX 20 XMMHYECKUX 3JIeMeHTOB [lepuoanueckoii
cuctembl [[. WM. MenneneeBa. XapakTepUCTUKA XHWMHUYECKOTO JJIEMEHTa II0 €ro
nonoxeHuto B llepuonnueckon cucreme J[. 1. Menneneena.

3aKOHOMepHOCTI/I N3MCHCHUA paanyca aTOMOB XUMHYCCKNX 3JIEMCHTOB,
METAJINYECKUX U HEMETAJINYECKUX CBOMCTB MO rpyiiam 1 1IIcpuogam.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoguyeckold CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB ISl Pa3BUTHUSA HayKu U npakTuku. [[. 1. Mennenees — y4€HbIN U rpa)KJaHVH.

Xumuueckas  cBsi3b. KoBasieHTHass  (HOJiApHAasT W HENOJISIpHAsl)  CBSA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxuciaeHus. OKHUCINTEIHFHO-BOCCTAHOBUTEIBLHEIC PCaKI M. HpOI_ICCCI)I
OKHCJICHHS B BOCCTaHOBICHUSA. OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumenm:



n3yueHue oOpasIoB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOICHCTBHE THAPOKCHIA
IIMHKa C pacTBOpaMM KHUCJIOT U WIEJOYEH, MPOBEIACHUE OMBITOB, WIUTIOCTPUPYIOUIUX
MIPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOPEHHE, PEaKIINKU Pa3IoKEeHUs,
COCTUHECHUA).

Mesrwcnpeomemmnule ceasu

Peanmusanusa MeEXNpeIMETHBIX CBSA3€H NpH HW3YYEHHMM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS] YEPE3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MMOHSATUHM, TaK
U TIOHATHUM, SBIAIONIMXCS CUCTEMHBIMU JUIS OTHAEJBHBIX IPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC TTOHATUA: HaquBIﬁ q)aKT, TrunoTe3a, TCOpusd, 3aKOH,
aHajin3, CHHTC3, KHaCCI/I(bI/IKaL[I/IH, MMEPUOANIHOCTD, Ha6J'IIOI[CHI/Ie, OKCIICPUMCHT,
MOJICIIMPOBAHUC, UBMCPCHUC, MOJICIIb, SIBJICHUC.

dusnka: Marepus, aToMm, J3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJI, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJIA, AIICKTPUUYECKUH 3apsi/l, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BeIeCTBa, ra3, (U3MYECKUE BEIUYMHBI, CIUHHUIIBI HU3MEPEHUs, KOCMOC,
IUIAHETHI, 3BE3161, CoHIIEe.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJBI, IOJE3HbIE
HCKOIIaeMbl€, TOIUITMBO, BOJHBIE PECYPCHI.

9 KUIIACC
BemecTBo U XUMHYeCKasi peaKIust

[lepuonnueckuit 3akoH. Ilepuoguueckass cucTemMa XHUMHUYECKUX BieMEeHTOB /I,
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalHs, KAIbLHUSA U UX COCIMHEHUN B COOTBETCTBUM C
IIOJIO’KEHUEM JIEMEHTOB B [lepnoanyeckoi cucreMe u CTpOCHUEM HX aTOMOB.

CrpoeHnue BellecTBa: BUAbl XUMUUYECKOU CBSI3U. THUIBI KPUCTANIMUECKUX PELIETOK,
3aBUCUMOCTH CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH U BUAA XUMUYECKON
CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. XUMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHWYECKUX COCIUHEHUH,
TEHETHYECKAS CBSI3b HEOPTAHUUYECKNX BEIIECTB.

Knaccudpukanusa XuMHUYECKUX pPEAKIMNA MO Pa3IUYHbIM MpU3HAKaM (M0 YHCIy U
COCTaBy Yy4YacTBYIOLIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3 (PEeKTy, M0 U3MEHEHUIO



CTENEHEl OKHUCIEHUS XHUMHYECKHUX OJJIIEMEHTOB, IO OOpaTHUMOCTH, IO YYacTHUIO
KaTaau3aropa). DK30- U S3HIOTEPMHUUECKHE PEAKIUU, TEPMOXUMHUYECKUE YPABHEHHS.

[lonsTue o ckopocth XxuMmMudyeckod peakuuu. IloHatue o006 00paTUMbBIX H
HEOOpATUMBIX XUMUUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOTCHHBIX
peakuusax. I[lonstue o karanuze. [loHsTHE O XUMHYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSIFOLIAE HA CKOPOCTh XMMUYECKOW PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTENIHLHO-BOCCTAHOBUTEbHBIE PEAKIINH, SJICKTPOHHBIN 0aJaHC OKUCITUTEIBHO-
BOCCTaHOBUTEIBHOMN PEaAKLIMU. CocraBnenue YpaBHECHUU OKHUCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI C UCIIOJIb30BAHUEM METO/IA AJIEKTPOHHOrO OanaHca.

Teopust SJIEKTPOIUTUYECKON UCCOLMUAIMUA. OJIEKTPOJUTHI W HEIIEKTPOJIUTHI.
Katuonbl, aHmoHbl. MeXaHuU3M [OMCCOLMAIIMU BEUIECTB C PAa3JIMYHBIMU BUJIAMH
xumuueckoi cBszu. Crenenn auccorumanuu. CUiabHbIE U CIa0ble dJIEKTPOJIHUTHI.

Peaxiiuu moHHoro o6MeHa. Y cJI0BUS MPOTEKaHUS peaKIIii HOHHOTO 0OMEHa, TOJTHbIE
U COKpalI€HHbIC HOHHBIC ypaBHEHMs peakinii. CBONCTBA KUCJIOT, OCHOBAHUM U COJICH B
CBETE MPEJICTABICHUIN 00 JICKTPOIUTUUECKON Auccormalnuu. KauecTBeHHbIC peakiiuu Ha
noHbl. [loHATHE O TUIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICTISIMHU KPUCTATMIECKUX PEHIETOK HEOPTAaHUIECKHUX BEIIECTB —
METAJUIOB M HEeMeTauioB (TpaduTa W anmMmasa), CIOKHBIX BEIIEeCTB (XJIOpuIa HATpPHS),
MCCIIEJIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIUy OT BO3JACHCTBUS Pa3IMUHBIX
(GakTOpOB, HCCIEIOBAHUE OJCKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB, IpoIiecca
JTUCCOITUAITIH KUCTIOT, IEI0YeH U coeid (BO3MOXKHO UCTIONB30BaHUE BHIEO MATEPHUAJIOB),
NPOBEICHUE OIBITOB, HWIIIOCTPUPYIOIIUX MPU3HAKA TPOTCKAHUS pEaKIUid HOHHOTO
obmeHa (oOpa3oBaHME OCaJKa, BBIJICICHHE Taza, 0Opa3oBaHWE BOJBI), OIIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIX PEAKINA (TOpeHHE,
pPCaKIMN Pa3JOKEHUS, COCAMHCHHS), pAcClo3HaBaHWEC HEOPTaHWYECKUX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIMN HAa NOHBI, PEIICHUE SKCTICPUMEHTAIBHBIX 33/1a4.

HemeTaabl 1 X cOeIMHEHUS

OO6mast xapakTepucTrka raoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepPHBIC
crenieHn okucieHus. CTpoeHne u (pu3ndecKkrne CBOWCTBA MPOCTHIX BEIIECTB — FaJOTeHOB.
XHUMHUYECKHE CBOMCTBA HA MTpUMeEpE XJ1opa (B3aUMOJICUCTBUE C METAIJIAMH, HEMETAIIJIAMU,
menoyamu). XsopoBojopoa. CoinsiHas KHUCJIOTa, XUMUYECKUE CBOWCTBA, MOJIYYEHUE,
IpUMEHEHHE. J[eMCTBHE XJIopa M XJIOPOBOAOPOJa HAa OPraHU3M uelioBeKa. Baxuenime
XJIOPHUJIBI U KX HAXOXKJICHUE B IPUPOJIE.

O6uias xapaktepucTuka nemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u puznueckue CBOMCTBA MPOCTHIX BEIIECTB
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— KHCJIOpoAa U cepbl. AJJIOTPONHbIE MOAU(PUKALIMK KUCIOPOJAa U cepbl. XUMHUYECKHUE
cBoicTBa cepbl. CepoBOIOPO/I, CTpOoCHUE, GUZUUECKUE U XUMUUECKUE CBOMCTBA. OKCHUIbI
cepbl KakK MpEJCTaBUTENM KUCIOTHBIX OKCUAOB. CepHas Kuciora, (U3MYECKUE U
XUMHYECKUE CBOMCTBa (0OLIME Kak MpeACTaBUTENs Kilacca KUCIOT U CelH(pUUYECKUE).
XHUMHUYECKHE PEaKIINH, JIeKAaIUe B OCHOBE MPOMBIIIUIEHHOT'O CIIOCO0a MOJyUYE€HHUsI CEPHOM
KUCIOTHI. [Ipumenenne cepHoi KUCHOTHL. COM CEpHOM KHUCIIOThI, KAYECTBEHHAS PEAKLIMS
Ha cyibdpar-uoH. Haxoxxnenue cepsl U €€ COEAMHEHHM B mNpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIEH Cpeibl COEAMHEHUSMU cepbl (KUCIOTHBIE TOXKAM, 3arpsI3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBpaICHUS.

OO6mias xapaktepucTuka 37eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHBbIE CTETICHU OKHUCJIEHUS. A30T, paclpoCTpaHCHHE B MpUpoJie, HU3NUYECKUE U
XuMu4eckue cBoiicTBa. KpyroBopor azora B mpupoge. AMMHuak, ero ¢Gu3u4yecKue u
XHMHYECKUE CBOWMCTBA, MOJydeHHUe W npuMeHeHne. Coiu aMMOHHS, X (U3UYECKUE W
XHMHYECKUE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKiys Ha HOHbI aMMOHUS. A30THas
KHCIIOTA, €€ oJIydeHue, Pu3nueckue U XUMUYECKHUe CBOMCTRBA (001IIHe KaK MpeICTaBUTENs
Kjacca KUCJIOT u creuuduueckue). Mcnonp3oBaHre HUTPATOB W COJEH aMMOHHS B
KaueCTBe MHUHEPAJIbHBIX yAOOpeHUN. XUMUYECKOE 3arpsi3HCHUE OKPYKaroled CpeJbl
COCTMHEHUSAMH a30Ta (KUCJIOTHBIC JTOXKIH, 3arpsA3HCHUE BO3/yXa, MOYBHI M BOJIOEMOB).
®docdop, amnorponHbie Moaudukanuu Gocdopa, puzndecKkue U XMMUYECKUE CBONCTBA.
Oxcun dochopa (V) u dochopHas kuciora, GuU3MIECKHE U XUMHUUYECKHE CBOWCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OOPEHHIA.

OOmas xapaktepucTrka 1eMeHToB [V A-rpymmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKkTEepHbIE  CTENEHW  OKWCIICHHSA.  YTJIEepoJa, aUIOTPONHBIE  MOIUPHUKAIINY,
pacmpocTpaHeHHe B TpHUpojae, (pu3MUeckne W XUMHYECKHE CBOWCTBA. AncopOuusi.
KpyroBopot yriepona B mpuponae. OKCHIBI yriepona, X (U3NICCKHUE W XUMHUYCCKHE
CBOICTBA, IEMCTBHE HA KUBbIE OPraHU3MBI, MMOJTYYCHUE U MTPUMEHEHNE. JKOJIOTHYECKUE
npoOJieMBbl, CBsS3aHHBIE C OKcuaoM yriepoxaa (IV), rumoresa riio6ambHOrO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3(ddekt. YronapHas kuciota W €€ coiau, ux (GU3UYECKUEe U
XHUMHWYECKUE CBOMCTBA, MOIyIeHUE U NTpruMeHeHne. KadecTBeHHas peakius Ha KapOoHart-
WOHEKI. Vcronp30BaHne KapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH H CEILCKOM
XO35IUCTBE.

IlepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEMIECTBAX KAaK O COSTUHCHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTUJICH, JTAaHOJI, TJIMIEPHUH, YKCYCHas KHCIIOTA).
[TpuponHbIe HCTOYHUKH YTIEBOAOPOJOB (Yroyib, IPUPOIHBIN Ta3, He(PTH), MPOAYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MMPOMBINIICHHOCTH. [IoHSITHE 0 OMOIOTHYSCKH
BOXHBIX BEIIECTBAX: >XKUpax, O€JlKax, YrjieBoJax — W HUX POJM B JKU3HU 4YEJIOBEKA.
MarepuanbHOe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHCHUH.

Kpemnwnii, ero ¢usznueckne m XUMUYECKHE CBOWCTBA, MOTYYCHUE W TPUMEHEHHE.
Coenunenust kpeMHust B nipupojie. O6uue npencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kuciote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueillue cTpouTenbHble MaTepualbl: KepaMHKa, CTEKJIO, IEMEHT, O€TOH,
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xene300eroH. [IpobreMbl 0€30MacHOr0 MCHOJB30BAHMS CTPOUTENBHBIX MAaTE€pUaIOB B
[IOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3yueHHE OOpa3l0B HEOPraHMYECKUX BEIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
MPOBEJICHHE KAaYeCTBEHHBIX PEAKIMA Ha XJIOPHUI-UOHBI W HAOMIOJCHHE MPHU3HAKOB HX
MPOTEKAHUSs, OMBITHI, OTpaXKarolue GU3NIECKue U XUMHUUECKHE CBOMCTBA TAJIOTEHOB M HX
COEMHEHHMI (BO3MOXHO HCIIOIH30BaHIE BUACOMATEPHUAIIOB), 03HAKOMJICHHE C 0Opa3aMu
XJIOPUAOB (rajJOreHHUJIOB), O3HAKOMJICHHE C oOpasliamMu cepbl M €€ COeIUHEHUSIMU
(BO3MOXHO HCIIOJIB30BAaHUE BHAEOMATEpPUANOB), HaOMIOAEHUE Mpolecca O0yriIvBaHUs
caxapa MoJl JIeWCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIOTHI, U3YYCHHE XUMHUYECKUX
CBOWMCTB pa30aBJIICHHON CEpPHOW KHCIOTHI, MPOBEJCHHWE KAaYeCTBCHHON peakluh Ha
cynbGaT-uoH U HaOJIIO/IeHUEe TpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIICHUE C (PU3NICCKUMU
cBoiicTBaMH a3oTa, (ochopa u wuX coenuHEeHUH (BO3ZMOXKHO HCIOJIB30BaHUE
BUJIEOMATEepUasIoB), oOpa3liaMu a30THBIX M (HOChHOpPHBIX yIOOpEHU, TMOJyYeHHE,
coOupaHue, paclio3HaBaHUWE W W3YYCHHE CBOWCTB aMMHaKa, MPOBEJICHUE KaYeCTBECHHBIX
peakiuii Ha WOH aMMOHHUs M Qocdar-HOH W H3YYCHHE TNPU3HAKOB HX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KHCJIOTBI C MeIbl0 (BO3MOXKHO
UCTIOJIh30BAaHUE BUCOMATEPHANIOB), H3YYCHHE MOJIEICH KPUCTAIUTMUECKUX PEIIETOK
anMasa, rpadura, QyuiepeHa, 03HAKOMJICHHE C IMPOIECCOM aICOpPOIMH PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM NPOTHUBOra3a, NoJyyeHue, COOUpaHue,
pacrno3HaBaHWE M HU3yYEHUE CBOMCTB YIJIEKHUCIOrO Ta3a, NPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHaT M CHJIMKAaT-MOHBl M H3Y4YEHHE NPU3HAKOB MX MPOTEKaHUS,
O3HAKOMJIEHME C  TPOAYKUMEH  CHJIMKATHOM  NPOMBIIIEHHOCTH,  pELICHHUE
HKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe «BaxxHeilne HeMeTaulbl U UX COeAMHEHUS».

MeTanibl 1 MX COeAMHEHUS

OO6mras XapakTepUCTUKAa XUMHYECKHUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUM HX
nonoxenuss B llepuomnueckont cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHHE MeTauioB. MeTauiMyeckass CBsI3b U MeETaJIMYECKas
KpUCTa/UIMYeCKass pemérka. OJeKTPOXUMHUYECKUM psi  HaANpsHKEHUM  METasjioB.
dusndecKkrue U XUMHIECKHE CBOMCTBA MeTAILTOB. OO0IIHEe CIIOCOOBI IMMOTYICHHS METAJIIOB.
[TonsiTHE O KOPPO3UH METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3ur. CIriiaBbl
(cTanp, 9yTyH, TIOpAIFOMUHNNA, OPOH3a) U UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[[lenounble MeTauibl: TONOXKEeHUWE B llepmoauyeckol CHCTEME XHUMHUYECKUX
snementoB JI. WM. MeHnneneeBa, CTpOEHHE HUX AaTOMOB, HAXOXICHUE B MPUPOJE.
dusnyeckue M XMMHUYECKHE CBOMCTBa (Ha mnpumepe HaTpuss U Kamusi). OKCUIbl U
TUJPOKCHUIBI HATPUS U Kaiusd. [[puMeHeHre 1MeT0YHbIX METAJIJIOB U UX COCTUHEHUM.

[[lenoyHO3eMeNbHBIE METAIJIBI MArHUN W KaJblMK: MoJioxkeHue B [lepuognueckoit
cucteMe xumuueckux snemMeHToB JI. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKICHHUE
B npupojae. Pu3nUecKue M XUMHUYECKHME CBOMCTBA MarHus W Kaiblud. BaxkHeuiime
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COeIMHEHUs Kanblus (OKCUJ, TUIAPOKCUM, coiH). JKECTKOCTh BOABI M CHOCOOBI €€
yCTpaHEHHUS.

AnroMuHUN: TIONOKEHHE B llepmonnueckol cuCTEME XHUMHYECKHUX JJIEMEHTOB [l
N. MenneneeBa, CTpOCHUE aTOMa, HaxXOXAeHHUE B Ipupoae. PU3snyeckue U XUMUYECKUE
CBOICTBa antoMuHUsA. AM(pOTEpHBIE CBOMCTBA OKCHUJIA U TUAPOKCH]IA ATFOMUHUA.

Kenezo: nomoxenne B llepmoguyeckoil cCHUCTEME XHUMHUYECKHUX BJIEMEHTOB JI.
N. MenneneeBa, CTpoOeHUE aTOMa, HaxXOXAeHUE B Ipupoae. PU3NUECKUe U XUMUYECKUE
cBoicTBa xene3a. Oxcupl, Tuapokcuasl U conu xenesa (II) u sxeneza (II), ux cocras,
CBOMCTBA U MOJIyYECHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMd METAJLIOB U CIUIABOB, WX (PU3MUYECKHUMH CBOHCTBAMH,
U3ydYeHUE  pe3yJbTaTOB  KOPPO3WM  METaIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCUA KaJNbIMS M HATPHUSA C BOJIOH
(BO3MOYHO HCITOJIb30BaHNE BUICOMATEPHANIOB), UCCICIOBAHUE CBOWCTB KECTKOW BOJIHI,
nporiecca TOPEHUs jKeJe3a B KUCIopoie (BO3MOXKHO HCIOJIb30BaHNE BHIEOMATEPUAIIOB),
NPHU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI: MarHUs, KaJIbIHs, aTFOMUHUS,
nuHka, xene3a (II) u xemeza (III), menu (II), HaGmroneHue W omucaHWe MPOIIECCOB
OKpallMBaHMs TIAMEHH MOHAMHU HATPHSA, KW W KaJbIHsl (BO3MOXHO HMCIIOIH30BaHHUE
BUJICOMATEpUaIOB), HUCCIeOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS |
THJIPOKCH/IA IMHKA, PEIICHNE SKCIIEPUMEHTAIILHBIX 33]1a4 TI0 TeMe « Ba)kHeHITne MeTalIbl
Y MIX COSIMHCHHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u Marepualibl B IIOBCEJHEBHOM JKM3HM 4EJOBEKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB M XUMHYECKMX peakiuii B ObITy. IlepBas momomis mpu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYyKawlled cpelapl (mpenesbHas JOMyCTUMAs
KOHILIeHTpanusl BemectB, gaidee — I[I/IK). Ponp xuMum B pemieHUH SKOJIOTHUYECKHX
mpooIeMm.

Xumuueckuii IKcnepumernm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBBl METAUIOB, TOJUMEPHBIC
MaTepuarbl).

Mesxcnpeomemmnuwie ceasu

Peanuzamus MexXnpeagMeTHBIX CBS3€d MpU H3Yy4YEeHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] Uepe3 UCMOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITUMN, TaK
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u HOHHTHﬁ, ABIIIOMIUXCA CHUCTEMHBIMH  JIsSI  OTACJIBHBIX IIPCAMCTOB CCTCCTBCHHO-
HAay4YHOI'O [IUKJIA.

OO6uue ecTecTBEHHO-HAYUHbIC MOHATHS: HAY4YHBIN (DakT, TUMIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, Kilaccuukanus, TEPUOJUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT,
MOJICTUPOBaHUE, HM3MEpPEHUE, MOJECNb, SBJICHHE, MAPHUKOBBIM 3(PEKT, TEXHOJIOTHs,
MaTepUabl.

dusnka: mMarepus, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKHUM 3apsjl, MPOBOAHUKH, MOJYIPOBOJIHHUKH,
TUAJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSTHUE BEIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas peniETka, CIUlaBbl, (HU3NYECKUE
BEJIMYUHBI, CJIUHUIBI H3MEPEHMS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnize.

buonorusi:  ¢ortocunres, npixaHue, Ouocdepa, HIKOCUCTEMA, MHHEpAJIbHBIC
yII0OpeHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadusi: aTtmocdepa, ruapochepa, MHUHEpabl, TOPHBIE TOPOJbI, IOJE3HbIC
MCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS IPOTPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHHMs
JIOCTUTAIOTCS B XO0J¢ OOyYCHHS XHMHH B CAMHCTBE Yy4eOHOW M BOCIHMTATEIbHOU
JCATEILHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCHHCKUMH COIMOKYJIbTYPHBIMH U
JIYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHATHIMU B OOIIECTBE MIPaBUIAMU U HOPMaMHU
MOBEACHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMATIN3AIIUN
00yJaromuxcs.

JIM9HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTH 00 YYaIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTUBHBIX IECHHOCTHBIX OPUECHTALIMN U PACIIIMPEHUE ONBITA ACSITEIBbHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYeCKOT0 BOCTIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY U
Hay4YHOMY HacJIeJUI0, IOHUMAHUS 3HAYEHUSI XUMHUECKON HayKH B KU3HU COBPEMEHHOTO
oOiiecTBa, CHOCOOHOCTHM BIAJETh JOCTOBEpHON wuH(MOpManue o MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTPOIICTBE MUpA U OOLIECTBA;
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2) TPaskIaHCKOT0 BOCIIUTAHUSI:

MPEJICTABIEHUS O COLMAIBHBIX HOPMAX U MPaBUJIaX MEXJINYHOCTHBIX OTHOLICHUN B
KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrMX BHUJAX JACATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JIEATEIIbHOCTH MPU BHITIOTHEHUU YU€OHBIX, TO3HABATEIIHLHBIX
3a/1a4, BBIMOJHEHUU XWMHUYECKUX OHKCIEPUMEHTOB, CO3/IaHMM Y4EOHBIX TPOEKTOB,
CTpeMJICHUSI K B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B TIpollecce 3TOM YyueOHOU
NEATENbHOCTH, TOTOBHOCTHU OLIEHMBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBApHILEH C
MO3ULMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCJIEACTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PCHUYCCKHUC TIPCACTABIICHUA O BCHICCTBE U XUMHYECKOU peaKkuuu,
COOTBCTCTBYIOIINEC COBPCMCHHOMY YPOBHIO PA3BUTHUA HAYKHU U COCTABJIATONINEC OCHOBY IJIA
IMOHUMAHHA CYIIHOCTHU HayQHOfI KapTHUHBI MHpA, MOTPCACTABICHUA 00 OCHOBHBIX
3dKOHOMCPHOCTAX Pa3BUTHA IIPUPOIbI, B3AUMOCBA34X YCJIOBCKA C HpI/IpOlIHOﬁ CpClIOﬁ, (¢
PO XUMHH B ITIO3BHAHWUUN 3TUX BaKOHOMCpHOCTeﬁ;

MO3HaBATEIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJYYCHUE HOBBIX 3HAHUM M0 XUMHUH,
HEO0OXOoAUMBIE I 0OBSICHEHHs] HAOJIFOaEMBbIX TTPOIIECCOB U SIBJICHUM, TTO3HABATEILHOM,
MH(GOPMAIIMOHHON M YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIbHOU
paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOMN JIUTEPATYPOd, JOCTYIHBIMU TEXHUUECKUMU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOIOTUH;

UHTEepec K 00YYEHUIO U MO3HAHMIO, JTI0003HATENBHOCTD, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MTPOCKTHOM M UCCIEIOBATENbCKON JEATEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOyUEHHUS B TalIbHEHIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

OCO3HAHUE LIEHHOCTH >XKM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHUE IMOCIEACTBUNA U HENPUSITHE BPEAHBIX
NpUBBIUEK  (YMOTpeOJEHUST  aaKOrojs, HApPKOTHKOB, KypeHHs), HEOOXOIUMOCTH
COOTI0IeHUs PaBUIT 0€30MIACHOCTH MTPU 0OPAIIEHUU C XUMUUYECKUMH BEIIECTBAMU B OBITY
U peaJIbHOU KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K NPAKTHUYCCKOMY H3YYEHHIO TpodeccHid M TpyJa pa3IMdHOro poja,
YBOXEHUE K TPYAY M pe3yJbTaTaM TPYAOBOM NESITEILHOCTH, B TOM YKCJIE€ Ha OCHOBE
MPUMEHEHHST TPEAMETHBIX 3HAHMM IO XUMHH, OCO3HAHHBIM BBIOOP WHAWBHAYAJIBbHOM
TPACKTOPUHU TMPOJOJDKEHUS 00pa3oBaHUsI C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W TMOTPEOHOCTEH, YCHENTHOU

14



po(ecCUOHaNBHON JEATETbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CPEAE;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTMYECKH 11eJIeco00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emile, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHHE LIEHHOCTH 3A0pPOBOr0 U 0O€30MacHOro
oOpa3a J>KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHME IEHHOCTH COOJIOJEHUs MpaBUil O€30MaCHOIr0
MOBEACHUS MPHU paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJydaeMble IPU U3yUYEHUU XUMUH, JIs1 PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHOM CpPEAOW, MJId TMOBBILICHUS YpPOBHS
HKOJIOTUYECKOU KYJBTYpBhl, OCO3HAHMsI TJI00aIbHOTO XapaKTepa YKOJOTHYeCKUX Mpoliem
U IyTEl UX PELICHUS IOCPEACTBOM METOIOB XUMUH, SKOJIOTUYECKOTO MBIILIJIEHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B TIO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIBHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeTanpeAMEeTHBIX pe3yJbTaTOB BBICISIIOT 3HAUUMBIE JIJIs1 (DOPMUPOBAHUSI
MHUPOBO33pCHUSI OOIICHAYYHBIC TMOHATHS (3aKOH, TEOpHUsl, MPHUHIUI, TUMOTe3a, (akT,
CUCTEMa, MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX y4EOHBIX MpeaMeTax MU TO3BOJISIOT HAa OCHOBE 3HAHUW M3 ITUX MPEIMETOB
dbopMUpOBaTh MPEICTABICHUE O IEJIOCTHON HAyYHOM KapTHHE MUPA, U YHUBEPCAJIbHbBIE
yueOHble JedcTBUS (MMO3HABATENIbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHbBIC), KOTOPHIC
oOecrieuynBalOT (HOPMHUPOBAHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJITAHUPOBAHHUIO U
OCYIIECTBJICHHUIO YUeOHOU 1eITeTbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

YMEHMSI UCIIOJb30BAaTh MPUEMBI JIOTUYECKOIO MBIILJICHUS IPU OCBOCHUU 3HAHUWM:
pPacKpbIBaThb CMBICH XHMHUYECKUX MOHSATHUM (BBIAETSATh HMX XapaKTEpHbIE MPU3HAKH,
YCTaHaBIIMBaTh B3aUMOCBS3b C JPYTMMH MOHSTUSAMH), HCHOJb30BaTh MOHATHS JIA
OOBSICHEHUS OTACIBbHBIX (JAKTOB U SBJICHHM, BHIOMPATh OCHOBAHHUS U KPUTEPHUH IS
KIacCu(UKAIMU XUMHYECKUX BEIIECTB W XUMHYECKHX pEaklui, YCTaHaBIMBATh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3Y4YCHHs, CTPOUTH JIOTUUYECKHUE
paccyxneHusi (MHIYKTUBHbBIE, JI€IYKTUBHBIE, [0 AaHAJOTWHU), JeJaTh BBIBOJBI H
3aKJIFOYEHUS;

YMCHHUC IIPpUMCHATD B mponecce IIO3HAHHA ITOHATHA (HpGI{MCTHBIC "
MeTaHpeI[MeTHBIe), CHUMBOJINMYCCKUC (3HaKOBLIe) MOACIHU, HCIIOJIIB3YCMbBIC B XHMMHU,
HpeO6paBOBBIBaTB IIUPOKO IPUMCHACMBIC B XHMHH MOJACIIBHBIC IIPCACTABICHUA —
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XUMHYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (popMysia U ypaBHEHUE XUMUYECKON
peakuuyd — MpU PelIeHUH y4eOHO-TIO3HABATEIbHBIX 3a]a4, C YYETOM 3THUX MOJAEIIBbHBIX
IIPEACTABICHUN BBIABIIATE M XapaKTEPHU30BaTh CYIIECCTBEHHBIE IPU3HAKH H3y4aeMbIX
OOBEKTOB — XHWMHUYECKMX BELIECTB W XHMHMUYECKHX pEakUuid, BBIABIATH 0OOIIKeE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBA3M W IPOTHUBOPEYUS B H3Yy4aEMBIX
IIPOLIECCAX U SIBJICHUAX.

ba3oBbIe ucciiea0BaTeIbCKIE NEMCTBUSI .

YMCHHUC HUCIIOJIB30BAThb IMOCTABJICHHBIC BOITPOCHI B KAUECTBC HMHCTPYMCHTA ITO3HAHUA,
a TaKXKE€ B Ka4Y€CCTBC OCHOBBI AJIs1 CI)OpMI/IpOBaHI/ISI TAIIOTE3bI IO MPOBCPKE MPAaBUIbHOCTHU
BBICKA3bIBACMBIX CYH(I[CHHﬁ;

OpuoOpeTeHne OmbiTa MO IUIAHMPOBAHUIO, OpraHW3aldd M MPOBEIACHUIO
YUYEHUYECKHUX HKCIIEPUMEHTOB, YMEHHE HA0IIO1aTh 332 XOJI0OM MpOIiecca, CAaMOCTOSTEIBHO
IPOrHO3UPOBATH €0 Pe3ybTaT, (OPMYIUPOBATH OOOOIIEHNUS U BHIBOABI 110 PE3yJIbTaTaM
POBEAEHHOTO OIbITA, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOAEIaHHOMN paboTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3TIUUYHBIX
BUJIOB U (OpM MpEeNCTABICHUS, IOJIy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
NOMYJIsIpHAsT JINTEpaTypa XUMHUYECKOTO COJIEepKaHUsl, CIPaBOYHbIE MOCOOUS, PECYypChl
WNuTepHeTa), KpUTUYECKU OIICHUBATH TPOTUBOPEUHUBYIO M HEJJOCTOBEPHYIO HH(OPMAITHUIO;

YMEHHE TPUMEHATH pa3IMYHbIE METOJBI W 3ampochl IPH IIOWCKE H OTOOpe
MH(GOPMAIIMK U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JIJIS1 BBITIOJIHCHUS YYCOHBIX U
MO3HABATEIBHBIX 3aJad ONpEJICACHHOr0 THIIA, TNPUOOPETEHHWE OIbITa B 00JIACTH
UCIIOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,  OBJIQJICHUC
KyJIbTYPOH aKTHBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CHCTEM, CAMOCTOSTCIIBHO
BBIOMpATh ONTHMAJIbHYI0 (OpMY TMpeACTaBICHUS HH(POPMAIMM W HILIIOCTPUPOBATH
pelraeMbIe 3aJ1a4M HECJIOKHBIMU CXeMaMH, TuarpaMMaMH, IPYyTrUMHU popMaMu rpaduku 1
UX KOMOMHALUSIMU;

YMEHHUE UCTIONB30BaTh U aHATTM3UPOBATH B MPOIIecCce YIeOHOM 1 HCCIIeIOBATEIbCKOM
JESTENHbHOCTH MH(POPMAIIMIO O BIUSHUU TPOMBINIJICHHOCTH, CEJIbCKOTO XO3SIICTBA H
TPAHCIOPTA HA COCTOSIHUE OKPYKAKOIIEN IPUPOTHON CPEJIBL.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

yYMEHHUS 3a7aBaTh BOIPOCHI (B X0J€ auanora v (WiM) JUCKYCCHH) IO CYIIECTBY
oOcyxaeMoil TeMbl, (HOPMYITUPOBATH CBOW MPEIIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MPEJIOKEHHOW 3a/1a4H;

YMCHUA HNPECACTABIIATH IMOJYUYCHHBIC PC3YJIbTAThI MMO3HABATECILHOU ACATCIBHOCTHU B

YCTHBIX M IIHCBMCHHBIX TCKCTAaX; JACJIATh IIPC3CHTALUIO PC3YJIbTATOB BbIIIOJHCHUA
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XUMHUYECKOTO0 HJKCIepUMEHTa (J1abopaTOPHOrO OIMbITa, JabOpaTOpHOW pabOTHl MO
MCCJICTOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHUSI  y4eOHOrOo  COTPYJHHUYECTBA CO CBEPCTHUKAMU B  COBMECTHOU
MO3HABATEIBLHON U MCCIIEIOBATEIIbCKON JEATebHOCTU MPU PEHICHUH BO3HUKAIOIIMX
npo0jeM Ha OCHOBE yuyé€Ta OOIIMX MHTEPECOB M COrJIAaCOBAHMS MO3ULMKA (0OCYXIeHHUs,
oOMEH MHEHMSIMHU, «MO3TOBbIE IITYpMbD», KOOPJIMHAIIUS COBMECTHBIX JI€UCTBUH,
OTpeIeNICHUE KPUTEPHUEB 0 OIICHKE KAYECTBA BBHIMOJHEHHOU pabOThI U IPYTHUE).

PeryasiTuBHbIC YHHBEpPCAJIbHbIC Yy4eOHbIC 1CHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpEAeNATh e JeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATH W MNpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Haubosiee 3(PEeKTUBHBIE CIMOCOOBI peleHuss y4eOHbIX U
NO3HABaTEIbHBIX  3aJlay, CAMOCTOSITEJIbHO  COCTaBISATh WJIUM  KOPPEKTHPOBATH
NPEIJIOKEHHBIN alropuT™M JIEUCTBUM NMPHU BBIMOJHEHUH 33JaHUM C YYETOM MONTYy4YEHUs
HOBBIX 3HAaHUU 00 WU3y4aeMbIX OOBEKTaxX — BEUIECTBAX W PEAKIUAX, OIEHUBATH
COOTBETCTBHE IIOJYYEHHOI'O pe3yibTaTa 3asBICHHOM LIEJIH, YMEHUE MCIIOJIb30BAaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCJIOBUU 3aJaHU.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHMIO 00s3aTEIBHOTO COJEp KaHMS,
YCTAaHOBJIEHHOTO JaHHOW (eaepanbHOl paboyeil mporpaMMoM, BBIACNSIOT: OCBOCHHBIE
oOy4JaromMMHCS HayYHbIC 3HAHMS, YMEHUS M CIIOCOOBI NEHCTBUH, crielupuyecKue ais
NPEeIMETHON 00JaCTH «XUMHUSI», BUJBI IEATEILHOCTH 110 TIOJYYSHHIO HOBOTO 3HAHUS, €T0O
MHTEPIIPETAlMU, MPEoOpa30BaHUI0O M TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTyalusX.

K xoniy oOyuenusi B8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKHUX MOHSITHUN: aTOM, MOJEKYla, XUMHUYECKHUM
AJIEMEHT, IIPOCTOE BEUIECTBO, CI0KHOE BEIECTBO, CMECH (OAHOPOIHAS U HEOJHOPOIHAS ),
BAJICHTHOCTb, OTHOCUTEJIbHAA aTOMHAsi U MOJIEKYJISIPHAsl Macca, KOJIWYECTBO BELIECTBA,
MOJIb, MOJISIDHAs Macca, MaccoBas [JO0Js XMMHUYECKOIO DJJIEMEHTa B COCJIUHCHUM,
MOJISIPHBIN 00BEM, OKCHI, KUCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPUIIATETLHOCTD, CTEIICHb
OKHUCJICHHSI, XMMHYECKasi peakius, KiIacCu(UKAIuUs peakiuidi: peakiuy COCTUHEHUS,
pEeaKIu pa3aoKeHUs, PEaKIK 3aMeleHUs, peaklii OOMEHa, 3K30- U HJI0TEPMUYECKHE
peaknuu, TerioBor 3G(EeKT peakuuu, AIpo aToma, dJIEKTPOHHBIA CIOW aToMa, aTOMHas
opOuTaNb, paaMyCc aToMa, XUMHUYECKas CBA3b, MOJSpHAS M HEMOJSpHas KOBaJCHTHAas
CBSI3b, MOHHAs CBA3b, HOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas [JOJS BEIIECTBA
(IpolieHTHAs! KOHLIEHTPAIIKs) B PaCTBOPE;
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WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHWYECKUX IMOHITUA W TPUMEHSTH 3THU
MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALCHUM;

MCIIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHUS (hOPMYJT BEIIECTB U YpaBHEHU I
XUMHUYECKUX PEaKIUM;

ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCJAUHEHUSX, CTETECHb
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHHSIX, NPUHAIJIC)KHOCTh BEIIECTB K
ONMpeNeéHHOMY KJIacCy COEAMHEHMM 1o ¢opMmyiaMm, BHUJ XUMUYECKOH CBS3U
(xoBaJIEHTHAsI MU MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

packpbiBaTh cMmbica Ilepuognueckoro 3akona [[. M. MennpeneeBa: NEMOHCTPUPOBATH
MOHUMAHUE TMEPUOJANYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX DJIEMEHTOB OT HX
nosioxkeHns B llepuognueckoil cucTeEME, 3aKOHOB COXPAHEHHsS MACChl BEIIECTB,
NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTaipo;

OMHUCHIBATh W XapakTepuzoBaTh TalOauuHyto ¢Gopmy Ilepuoanueckoit cucTeMbl
XUMUYECKUX JJIEMEHTOB: pasjinyaTh TMOHATHSA «TJlaBHas mnoarpynna (A-rpynma)» Hu
«moboynass mnoarpynmna (b-rpynma)», wmanbsie u OOJbBIIME TIEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOphie UMEITCS B Tabnuie «llepuoguueckas cucreMa XUMUYECKUX
anemeHToB JI. WM. MeHneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUs aTOMOB
XUMHYECKUX JJEMEHTOB (CoCTaB M 3apsia  sjapa, oOllee YHCIO BJIEKTPOHOB U
pacnpeiefieHue UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBA, XMMHUYECKHUE
peakuuu (MO YHMCIY W COCTAaBy Y4YacTBYIOIIMX B PEAKUMU BEHIECTB, MO TEIIOBOMY
addekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB,  MOATBEpKJas  ONHCAHUE  MPUMEpPaMH  MOJIEKYJSIPHBIX  YpPaBHEHHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOIO COCTAaBa,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIMUHBIX YCIOBHSIX;
BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO MU MOJISIPHYIO MAaccChbl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEeHTa Mo (opMmylie COeIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpPALMH MBICIUTEIBHON [ESITENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 00O0OIIEeHHEe, CHCTEMAaTU3aINIo, KJIacCU(PHUKAIMIO, BBISBICHUE MPUYUHHO--
CIEACTBEHHBIX CBA3C€W — Il HM3YYECHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHH,
€CTECTBEHHO-HAYYHbIE METOJbI TIO3HAHUS — HAOJ0/IEHNEe, U3MEPEHHE, MOJICTUPOBAHUE,
AKCHEPUMEHT (pEasIbHbIA U MBICIICHHBIN );

cleloBaTh MpaBWIAM  [OJb30BaHUS XMMHUYECKOW TOCYyIOM H  J1a0OpaTOpHBIM
o0opyaoBaHMEM, a TakkKe MpaBWiIaM OOpalleHHUs C BEIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSIMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJTYUYEHUIO U
coOMpaHuI0 ra3000pa3HbIX BEHIECTB (BOAOpOAAa U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C ONPENECIEHHON MAacCOBOM J0JIEW pacTBOPEHHOIO BEUIECTBA, IIJIAHUPOBATH U
MPOBOJANUTh XUMHUYECKHE HSKCIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO UHANKATOPOB (TakMyc, peHonTanenH, METHIOPAHXK U IPYTHE).
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K xoHiy oOyueHuss B9 Kiacce npeIMeTHble pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIMXCA YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHUNA: XUMHUYECKHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJEHTHOCTD,
3IEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas PEAKIU, XUMUYECKas CBS3b,
TEIVIOBOM 3(P(EKT peakuuu, MOjib, MOJSIPHBIA 00BEM, pacTBOp, dSJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, DJEKTPOJIUTHYECKAs JUCCOIMAIMsA, pEeaKIMd HWOHHOTO OOMeHa,
KaTaJIu3aTop, XUMHUYECKOE paBHOBecHE, oOpaThMble UM HEOOpaTUMBbIE peaKIluu,
OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIE PEAKIIUU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJICHUE, aJUIOTPONUsA, aM(POTEPHOCTh, XUMHUYECKass CBsA3b (KOBaJIGHTHas,
WOHHAs, METAJTMYECKas), KpUCTa/UInueckas peniéTka, KOppo3us METaJUIOB, CIUIABHI,
CKOpPOCTh XUMUYECKOHN peakiuu, npeaenbHo gonyctumas konmentpauus [1/IK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMUMHUYECKUX MOHATUH M TNPUMEHSATH 3TH
MOHATHS TIPY OMUCAHUHU BEIECTB U UX MPEBPAIICHUM;

UCII0JI30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTaBJICHUS (hOPMYJT BEIIECTB U YPaBHCHU I
XUMUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB B COCMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAUHEHUN
no QopMynam, BHUJ XUMHUUYECKOW CBS3M (KOBAJICHTHAs, MOHHAS, METaJUIMYecKas) B
HEOPTraHUYECKUX COCTMHEHUSX, 3aps]l MOHA 110 XUMHUYECKOH (hopmyie, XapaKkTep Cpelibl B
BOAHBIX PAcTBOpPax HEOPraHWYECKUX COEOUHEHHM, THUN KPUCTAJUNIMYECKON pEIIETKU
KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbica lleprnonnueckoro 3akona [[. I. MenaeneeBa u 1eMOHCTPUPOBATh €T0
NOHMMAaHHE: OINHCHIBATh M XapakTepuzoBarh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMBI XMMHYECKHUX DJIIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHas nmoArpynna (A-rpyrira)
u «mobouynas mnoxarpymmna (b-rpymma)», maneie u OONbIINE TEPUONBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpPhIE HMEIOTCS B TEPHOJUYECKON TaOJuIle, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij fA1pa,
o0lee Yuciio AJIEKTPOHOB M paclpefelieHue UX IO AJIEKTPOHHBIM CJOSM), OOBSICHSTH
o0I11ue 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B MpeJenax
MAaJIBIX TIEPUOAOB M TIABHBIX HOATPYIII C YUETOM CTPOCHUS UX ATOMOB;
KJIacCU(DUIIMPOBATh XUMHUYECKUE AIIEMEHTBI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (MO0 YHCIY M COCTaBY YYAacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIMIOBOMY
s dexTy, Mo M3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepru30BaTh (OMUCHIBATh) 00IIKE U crieln(PUUecKie XUMUYECKIE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEIIECTB, MOATBEPXkIasi OMUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX U HOHHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHS 3JIEKTPOJIUTHYECKON OUCCOLMALUM KHUCIOT, IIEJI0YEH U COJIEH,
MOJIHBIE M COKpalI€HHBIE YPABHEHUSI PEeaklMil MOHHOTO OOMEHa, YPaBHEHUS pPEaKIUid,
MOATBEPKIAOMINX CYIIECTBOBAHNE T€HETUYECKOU CBA3M MEXKAY BEIIECTBAMHU Pa3INYHbBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHca 3TUX PEaKIUi;
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MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHSA, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJI0 XUMHYECKOTO 3JIeMEeHTa 10 (GopMylie COSANHEHHUs, MAaCCOBYIO JIOJIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHECHUIO XUMUYECKOW PEaKINH;

coOMroaTh MpaBujia MOJIB30BAHMUSA XHMHUYECKOM TOCyAol M Jab0opaTOpHBIM
o0OpynoBaHMEM, a Tak)Ke MpaBWiIa OOpaIlIeHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMU TI0 BBIMOJTHEHHUIO TAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MONTYYCHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

MPOBOJUTH PEAKIUH, TOATBEPKAAIONINE KAueCTBEHHBIH COCTaB Pa3IUYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM TYTEM XIIOpUA-, OpomuI-, WOIWA-, KapOoHaT-, Qocdar-,
CHJIMKAT-, CyNIb(}at-, TMAPOKCHUA-UOHBI, KATHOHBI aMMOHWSI ¥ HOHBI M3YYEHHBIX METAJIIOB,
NPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAaX HEOPTAHUYECKUX BEIIECTB,;

NPUMEHSTh OCHOBHBIC OIEpaIliil MBICTUTENIBHON JCSITETbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, BBISIBICHUE TPUYNHHO-CIICJCTBEHHBIX CBSI3EH
— JUIS M3Y4YEHHs] CBOWCTB BEIIECTB M XHMHUYECKUX PEAKINi, €CTECTBEHHO-HAayYHBIC
METO/IbI TIO3HAHUS — HAOII0ICHHE, N3MEPEHHEe, MOJICIIMPOBAHNE, SKCIIEPUMEHT (peaIbHbIH
Y MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HanmenoBanue pasaeiios U TEM IPOrpaMMBbl KosmmuecTBo yacos OnexrponHsie ((POBEIE)
/1 00pa3zoBaTebHBIE PECYPCHI
Bcero|| KontpoabHbie [IpakTnueckue
paboThl paboThl
Pa3nea 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
1.1 |Xumus — BakHas 00JacTh €CTECTBO3HAHUS U MPAKTUUECKON 5) 2 bubnuoreka [IOK
NEATEILHOCTH YEJIOBEKA https://m.edso00.ru/7f41837c¢

1.2 |BemecTBa 1 XUMHUYECKHE PEAKIITHA 15 1 bubnuoreka [JOK
https://m.edso0.ru/7f41837¢c

Wroro mo pazueny 20

Pazgen 2. BakHeiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

2.1 ||Bo3nyx. Kucnopon. [lonsitre 06 okcuaax 6 bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

2.2 ||Bomopon.IloHsiTHE O KMCIIOTaX U COMSIX 8 1 bu6moreka [IOK
https://m.edso0.ru/7f41837¢c

2.3 ||Bona. PactBopsl. [TonsTHE 006 OCHOBaHUAX 5 1 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

2.4 ||OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHECHUM 11 1 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

Htoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 3j1emMenToB /. U. MengesneeBa. CTpoeHue aToMOB. XUMHYECKASl CBS3b.
OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbBIC PEAKIIUH

3.1 |[lepuoanueckwuii 3akoH u [lepuoanyeckas cucrema 7 bubnuoreka [IOK
xumuueckux 3nemeHToB /. . MenaeneeBa. CtpoeHue aroma https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HanmenoBanue pasneiioB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnextpoHHsie (T(POBLIE)
/i 00pa3zoBaTesbHbIE PECYPCHI
Bcero|| KontpoiabHbie [IpakTrueckue
paboThl paboThl
3.2 || Xumuueckas cBsi3b. OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIC 8 1 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 15 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 5
9 KJIACC
No HaunmenoBanue pa3aenoB U TEM IPOTPaMMBI KonuyecTBo yacoB DneKTpoHHbIE (IHPPOBHIC)
/T 00pa3oBaTebHBIC PECYPCHI
Bcero| KonTpoJsibHbie [IpakTnueckue
paboThI paboThI
Pa3znea 1. BemmecTBO U XUMHYeECKHE PeaKIUU
1.1 |TloBTOpeHue u yriyOieHHe 3HaHU OCHOBHBIX Pa3/IeiiOB 5 1 bubnuorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH XUMHYECKUX peaKui 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 ||9nexTpoauTHUYecKas TUCCOIUAINsI. XUMHUCCKHE PEAKIINK B 8 1 1 bu6mmoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17

Pasznen 2. HeMeTa/lsIbI M X COeIMHEHUS
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HaumeHnoBaHue pa3ziesioB U TEM IPOrPaMMBbI

KomnnuectBo yacos

OnextpoHHsie (IU(POBLIE)

/i 00pa3zoBaTesbHbIE PECYPCHI
Bcero|| KontpomnbHbie [IpakTueckue
paboThl paboThl
2.1 ||O0mas xapakTeprucTUKa XUMUYECKHUX 3J1eMeHTOB VIIA- 4 1 bubnuorexa [JOK
rpymnsbl. ["agoreHs https://m.edsoo.ru/7f41a636
2.2 ||O0mas xapakTepuCcTUKa XUMUYECKHX 3JIeMeHTOB VIA- 6 bubnuoreka [JOK
rpynmbl. Cepa U e€ CoeTMHEHUSI https://m.edsoo.ru/7f41a636
2.3 ||OO0mmas xapakTepuCTUKa XUMHYECKHX dJIEMEHTOB V A- 7 1 bubnuoreka [JOK
rpynimsl. A30T, Pochop U UX COCAUHCHHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmas xapakTepuCcTHKa XUMUYECKHX dJIeMeHTOB [V A- 8 1 2 bubnuoreka [IOK
TPYIIbL. YTIEPO U KPEMHUHN U UX COCTHHEHHSI https://m.edsoo.ru/7f41a636
Hroro mo pazueny 25
Pa3zgen 3. Merajlibl 1 UX COeTUHEHUS
3.1 ||O6mue cBoiicTBa METAILJIOB 4 bu6moreka [IOK
https://m.edsoo.ru/7f41a636
3.2 |Baxueiimune MeTasuibl M UX COEINHEHNS 16 1 2 bu6moreka [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi v oKpy:Kamomas cpeia
4.1 |BemecTBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PeszepBHOe Bpems 3 bubnuoreka [JOK

https://m.edsoo.ru/7f41a636
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Ne HanmenoBanue pasneinoB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnextpoHHsie (IU(POBLIE)
/o 00pa3oBaTENIbHBIE PECYPCHI
Bcero|| KontpomnbHbie IIpakTrueckue
paboThl paboThl
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 kinacc/ ,Kysnenoa H.E., Tutosa .M., I'apa H.H. Akumonepuoe
obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

o bpeitrep JI.M. Xumus. 8 knacc: lugakTuueckuii Matepuall,
CaMOCTOSITEIbHBIE U UTOTOBBIE KOHTPOJILHBIEC padoThl. — Bonrorpan:
Vuurens, 2004.

o T'apa H.H. [Iporpammsl 06111e00pa3oBaTeibHBIX YUPEKICHUN. XUMUS. -
M.: [Ipocsemenue, 2008.

e OOyuenue xumuu B 8 kiacce: [locodue s yaureneit / A.C.
Kopomenko, IT.H. XKykos, M.B. 3yeBa u 1p.; nox pea.A.C. KopoieHko.
— M.: IlpocBemenue, 1988. — 160 c.: u.

e Pymsutuc I'.E. Xumus: Heopranmdeckasi xumus. Oprannyeckas XuMHusi:
yaeOHUK 11 9k, oO1meoopa3zoBarenbHbIX yupexaeHuit/ I'.E Pynsutuc,
@.I"' denpaman.- 12-e uzg., nepepad. - M.: [Ipocsemienue, 2008.

o Kopomarkos /I.B. OcHoBbI Heopranndeckoi xumuu: [locodbue mis
yuutenei. — M.: [Ipocsemenue, 1982. — 271 c., ui.

e Xwumus: cOOPHUK TECTOBBIX 3aJaHUM ISl TOATOTOBKH K HTOTOBOM
aTTecTaluu (BapuaHThl U OTBETHI, pEIICHHUE pacUETHBIX 3a/1a4). 9 Kiacc
(6a30BbIi ypoBeHb) / aBT.-cocT. H.B. [llupmmna. — Bonrorpan:
Vaurens, 2005. — 80 c.

o Tompadapb A.JI. u ap. COOpHUK 33724 ¥ YIPAKHEHUN 110 XUMHH: YUeO.
nocobue aisa yqamuxcs 8-9 knaccos. / S.JL. T'onpadap6, 10.B.
Xomakos, FO.b. lononos. — 2-e u3a. — M.: Ilpocsemienue, 1983. — 191
C., ML

e XKypun A.A. Ilepuoanueckuii 3axkon /.M. Menaeneesa: 3aganus 1
caMoCTOsITeIbHOU padoThl. — M., AkBapuym, 1998. — 256 c.

o Ilax M. Anroputmsl B 00yueHnuun xumuu: Kuura qis yuurens. — M.:
[Ipocsenienue, 1993. — 64 c.

® YpOK OKOHUYEH-3aHATHI MPOAOHKAIOTCS: BHEKIacCHas paboTa Mo XUMHUHU
/ 9.I'. 3notHukos, JI.B. MaxoBa, T.A. Becénosa u np.; [lox pen. 3.I".
3notaukoBa. — M.: [Ipoceemenue, 1992. — 160 c.
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e beces A.U., Epumos W.I1. Onpenenenusi, mOHATUS, TEPMUHBI B XUMUU:
[Tocobue mns yyamuxcs. — 3-€ u3j., nepepad. — M.: [Ipocsenienue,
1981. - 192 c.
e Konosanos B.H. Texnuka 6e30macHOCTH ITpH pabOTaxX MO XUMUU:
[Tocobue mns yautens. — 3-e uza., ucnpan. — M.: [Ipocsemenue, 1980. —
128 c., .
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

e https://lesson.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659 -
Mos Ilkona / Xumus

e http://school-collection.edu.ru/ - Enunas kosutekmus nudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB;

e http://www.uchportal.ru/load/ - Yuurenbckuii moprai;

e http://pedsovet.su/load/45 - Pedsovet.su Coo011iecTBO B3aMMOIIOMOIIIH
y4YUTEIEH;

e http://festival.1september.ru/articles/subjects/33 - dectuBans
negarorudeckux uaen «OTKpeITHIN ypok»; 39

o http://www.openclass.ru/node/24859 - «OTkpbIThIH Kiaccy. CeTeBbie
oOpasoBaTebHbIE COOOIIECTBA.
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