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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTaBjieHa Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl
OCHOBHOTO 001m1ero oopazoBanus, npeacrasieHHbx B ®I'OC 00O, a Takke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIIMH ITPETOIaBaHMS
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX —opraHm3anusx Poccuiickoit
denepanum.

[Iporpamma 1o xumuu Ja€T MPEACTABICHUE O LIENSAX, OOLIEH cTpaTeruu o0ydeHus,
BOCITUTAHUS W Pa3BUTHSA 00YJAIONTUXCS CPEACTBAMU yU4€OHOTO TMPEIMETa, YCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpKAHUE, IPEAyCMATPUBAECT PACHpPENEIEHUE €ro Io
KJlaccaM M CTPYKTYpPHUPOBAHUE IO pasjiesiaM U TeMaM IMPOrpaMMbl IO XUMHUH, ONpeIeTsieT
KOJIMYECTBEHHbIE M KAuYE€CTBEHHBIC XapPAaKTEPUCTUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIbHOCTh U3YUECHUSI XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM Yy4yeOHOro TpoIecca, BO3PACTHBIX OCOOEGHHOCTEM O0O0ydaronmxcs,
OTpeneNisieT BO3MOXXHOCTH TMpeaMeTa JUisl peanu3aluu TpeOOBaHW K pe3yjbTaram
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, a Takke TpeOOBaHMM K pe3yjbTaTaM OOy4YeHHS XMMHHM HAa YPOBHE Iiejieh
M3yYCHHS TpeAMETa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBLHON JESTEIBbHOCTH
00yy4aroerocs mo OCBOEHUIO y4eOHOT'O COJIEPKAHUS.

3HaHUWEe XUMHUM CIYXXUT OCHOBOM i1 (POpMHUpPOBAHUS ~ MHUPOBO33PEHUS
oOy4Jaromierocsi, €ro MpeACTaBICHUM O MaTepUaJIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
UTrparoT GopMUpyeMble XUMHEH MPECTaBICHUS O B3aUMOIPEBPAIICHUIX YHEPTUU U 00
ABOJIIOIIMM BEILECTB B MPHUPOJIC, O MyTSAX PEIICHHS TJIOO0ATbHBIX MPOOJIEM YCTONYMBOIO
pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPreTUUYECKOM, MHUILEBOM U SKOJOTHMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEH /i caMopa3BUTHUS U (POpMUPOBAHUS
KYJBTYpPhI IMYHOCTH, €€ 00111eH U PYHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIHOCOOHOCTEM
oOyyaroruxcs, HAaBBIKOB ~ HMX  CAMOCTOSITEIbHOW ~ Y4eOHOW  JIeATEIhHOCTH,
AKCIIEPUMEHTATILHBIX U MCCIIEOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B IMOBCETHEBHOU
KW3HU, TaK U B Ipo(PeCcCHOHATBLHON AeATEIbHOCTH,

3HAKOMHT CO CIEeIU(PUKON HAYYHOTO MBIIUICHUS, 3aKIadbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIAJIa HA E€IWHCTBO TPUPOJBI U YEIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTalioM B
(dbopMHUpPOBaHNY €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH O0YJarOIITNXCS;

CrocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHUE
00yJaroImMXcs.

JlanHbpie HampaBieHUST B OOYYEHHH XUMUU OOECIEYMBAIOTCS  CHEIUPUKON
coliepKaHusl yueOHOTO TpeIMeTa, KOTOPBIN SBISETCS MEJAaroru4ecKy aganTHPOBAHHBIM
oTpakeHneM 0a30BOM HAYKM XUMHH Ha ONIPEICTIEHHOM 3Tare e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOUIUMUCS CHCTEMbl IE€PBOHAYAJIbHBIX TOHSATUH XWUMHUH, OCHOB
HEOPraHNYeCKOM XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSITHI OpraHU4eCcKON
XUMUHU.

CtpykTypa cojAepKaHUs MpOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 N0AX0/1a K €€ nzyueHuto. Coaep:kaHue CKIalbIBa€TCsA U3 CUCTEMBI IOHATHIA O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI I10 MPUHIUITY TTOCIEN0BATENBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJIUTUYECKON TUCCOLMALIMN BEIIECTB B paCTBOPaXx.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATENIbHO OT OJHOIO YPOBHS K JIPyromy,
BBINIOJIHSISL  (DYHKIIMM  OOBSICHEHUST M  NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U
BO3MOKHOCTEHN MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpaMMsbl M0 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTaBIIIOIIEH HAYYHOW KapTHHBI MHUpa B JIOTMKE €€ CUCTEMHOW MPUPOJBL,
LEHHOCTHOTO OTHOILIEHHS K Hay4YHOMY 3HAHHUIO U METOJaM II03HAaHMS B Hayke. V3yueHue
XUMUU MPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3 paHEE W3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «brosnorus. 5—7 knacce» u «dusuka. 7 knaccey.

[Ipu u3ydyeHUH XUMHH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XWMUYECKOU
HayKM Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOU JEesSTEIbHOCTH
YesloBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJaua yueOHOro nmpeamMera
cocToUT B (OPMHUPOBAHUMU CUCTEMbl XHMHYECKHX 3HAHUM — Ba)XHEHMIMX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUH, JOCTYMHBIX  0000IIEeHUN
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B IPHUOOIIEHWHM K HAYYHBIM METOJaM
MO3HAHUSA MPU U3YUYCHUH BEIIECTB U XUMHUYECKUX PeaKInii, B (JOPMUPOBAHUYU U PA3BUTUU
MO3HABATENIbHBIX YMEHUN WU HMX MNPUMEHEHUM B Y4eOHO-IO3HABaTEIbHOM U y4eOHO-
UCCJIEI0BATENbCKOW  AESATENbHOCTH, OCBOCHHMHM TMpaBUJ O€30MacCHOTrO OOpalleHus ¢
BELIECTBAMHU B IIOBCEIHEBHOW KU3HH.

[Ipy u3ydeHHH XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XHOE
3HaYeHHUe MPUOOPENN TaKue 1, KakK:

—  (opmHupoBaHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIbBHOMY  TPHUHATHIO  pEIlEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIECHHOCTh OOYYCHMsI Ha CHUCTEMATHYECKOE MPHUOOIIEHHUE 00yJaromumxcs K
CaMOCTOSATENIbHOM TO3HABATEJIbHON JAESATENBHOCTH, HAy4YHbIM METOJaM IO3HAHUS,
(GopMHUPYIOUTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;



— o0ecreyeHue yCcaoBuH, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YUIAIONTUMUCS OTBITA
pPa3HOOOpa3HOW JESTENIbHOCTH, T[O3HAaHUS M CaMOINO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JJIA PA3JIUYHBIX BUJIOB
NEATEIIbHOCTH;

— (hopmupoBaHue o01Ie GyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM 4YHCIIe YMEHUN OOBICHITH M OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa, HUCHOIb3Ys
3HaHUS W OIBIT, MOJYYCHHBIC MPU HW3YYCHUM XHUMHUH, MPUMEHSATH WX TPU PEIICHUU
1po0JieM B TOBCETHEBHOM )XKU3HU U TPYAOBOM JAESATEILHOCTH;

— (QopMupoBanue y OOydYaOMMXCA TYMAaHUCTHYECKHX OTHOIICHWH, MOHUMaHUS
IIECHHOCTH XUMHUYECKUX 3HAHUW i1 BBIPAOOTKU HSKOJIOTHYECKH 11€71eCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYAOBOUW JEATEIHHOCTH B IICJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYKarOIIEH IPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHUs.

OO6miee yucno 4acoB, OTBEIEHHBIX ISl M3YUYCHHS XUMHUU Ha YPOBHE OCHOBHOIO
o01iero oopazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
9 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMUYECKHE TTOHATHS

[IpeqmeT xumuun. Ponp XMMHUM B KW3HHU YeIOBEKa. XUMHS B CUCTEME Hayk. Teia u
BeniecTBa. @U3NMYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BemecTB. [loHaTHE 0
METOJIaX M03HaHUs B XuMUU. YucThie BemiecTBa U cmecu. CocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUUYECKUE DJIEMEHTbl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIEC BELIECTBA. ATOMHO-MOJICKYJISIPHOE YUYEHHE.

Xumuyeckass ¢opmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MMOCTOSHCTBA cocTaBa BemiecTB. OTHocuTenbHas aTtoMHas Macca. OTHocUTeIbHas
MOJIEKYyJIsIpHas Macca. MaccoBasi 10151 XMMHUYECKOT0O 3JIEMEHTA B COCIMHEHUH.

KonnuecTtBo BemectBa. Mosib. MosgpHas macca. B3auMocBs3b KOJTMYECTBA, MACChHI U
yucjaa CTPYKTYpHBIX CIOWHHUI[ BemiecTBa. Pacuérel 1o ¢opmylaM XHMHYECKHUX
COEIMHEHUM.

DU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUUYECKasl Peakius U €€ MpU3HaAKU. 3aKOH
COXpaHEHUs MacChl BEMIECTB. XUMHYECKHe ypaBHeHWs. Kiaccudurarums XUMHUECKUX
peakimii (COeTMHEHMS, PA3JIOKEHUS, 3aMeIeHNs, 0OOMEHA).

Xumuyeckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHUYECKOW TMOCyJ0#, MpaBuiamMu paboThl B JlabopaTopuu U
npuémMamu oOpaunieHusi ¢ Ja0OpaTOpHBIM O00OPYJOBAaHMEM, W3YyYEHHUE U OIMCaHUE
(U3UYECKHX CBOMCTB OOpa3OB HEOPraHWYECKUX BEIICCTB, HAOMIOJEHHE (DH3NUSCKUX
(TaBieHUE BOCKA, TasHHE JibJla, PACTUPAHHUE caxapa B CTYNKE, KUMIEHUE W KOHJIECHCAIIHS



BOAbl) W XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJMBAHME MEJHOW IPOBOJIOKH,
B3aMMOJICIICTBIE MeNla C KHUCIOTOH) SIBICHHUN, HAONIOJEHWE W ONHCAHUE IPU3HAKOB
MPOTEKaHUSI XUMUYECKHX peakuuid (pasjioKeHHe caxapa, B3auMOJEUCTBHE CEpPHOMU
KHCJIOTHI C XJOpUIOM Oapusi, pasnoxeHue rujapokcuna meau () mpu Harpeanuu,
B3auMOJIelcTBHE kene3a ¢ pactBopoM conu Meau (Il), uzyuenue crnocoGoB pasaesneHus
CMeceil: ¢ TOMOUIbI0 MarHuTa, QWIBTPOBAaHHME, BBIAPUBAHHUE, JUCTHILUISAIUS,
xpomatorpadus, MpOBEACHHE OYUCTKH TOBAPEHHOW COJM, HAOIIOJEHHUE M OIMCaHHUE
pe3yJbTaTOB IIPOBEACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MACCHI,
co3JlaHue MoJieiel MoJieKy (IIapOCTEPKHEBBIX).

BakHeiiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kuciaopoa — 3;1eMEHT U IPOCTOE BEUIECTBO.
Haxoxnaenue kucimopoaa B mpupoae, (U3NYECKHE M XUMUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcuabl. Ilpumenenue kwucinopoga. CrnocoObl MOMY4YEHHUS KHUCIOpPOJa B
naboparopud W OpoMbIIIEHHOCTH. KpyroBopor kuciaopoga B npupone. O30H —
aJUIOTpoIiHAsg MOAUUKAIIMS KUCIOpOaa.

TernoBoil 3pPeKkT XUMUUECKOW peakuuu, TEPMOXMUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKUE PEAKIUMU. TOIUIMBO: Yroib U METaH. 3arpsA3HEHUE BO3yXd, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopon — snemeHT M npocroe BemecTBo. HaxoxkaeHue Bojopona B IIPUPOJE,
(¢u3nuecKkue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CrOocOObl momydeHus. Kucnorel u
COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceienHbie u
HEHACBILIEHHBIE PACTBOPBI. PacTBOpUMOCTS BelECTB B BoAE. MaccoBas [0JI BELECTBA B
pacTtBope. XuMHUYecKue CBOMcTBa BOIbl. OcHOBaHus. Posib pacTBOpOB B NpHUpOAE U B
XKU3HU yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HeHUE NpUpOAHbIX Boa. OxpaHa n
OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coeaunerunii. Oxcuapl. Kimaccudukanms okcuaoB:
cosieoOpasyromue (OCHOBHBIC, KHUCJIOTHBIE, aM{(OTEepHbIE) U HecoJeoOpasyrolue.
Homenknarypa oxcupoB. dusznyeckue U XMMHUUYECKHE CBOMCTBAa OKCHUIOB. llomydenue
OKCH/JIOB.

OcHoBanus. Krnaccuduxanusi ocCHOBaHUM: IIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosryuyenne oCHOBaHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Pusnueckue Hu
XAMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTH MetasuioB H. H. bekeroBa. Ilonmyuenue
KHUCIJIOT.

Comn. Homenknarypa coiseil. ®dusnyeckne M XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuyenue coueil.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.



Xumuyeckuii IKCnHepuMeHm

Ka4ECTBEHHOE OIPEACICHUE COIEPKAHUA KHUCIOPOJAa B BO3JyXE, IOJYYCHHE,
coOupanue, paclo3HaBaHWE W  U3YYCHHUE CBOMCTB  KHCIIOpOJa, HaOIIoIeHHe
B3aUMOJCHCTBUS BEILIECTB C KUCIOPOJOM M YCIIOBHS BO3HHUKHOBEHHUS M IPEKPALCHHUS
ropeHus (mokapa), O3HAKOMJIEHHE C O0Opa3llaMu OKCHUJOB U OMNHCAaHUE HX CBOWMCTB,
MOJIyYeHUE, COOMpAaHHME, PACNO3HABAHWE W HW3YYEHUE CBOMCTB BOAOpoJa (TOpEHHE),
B3auMOJIelicTBUE Bojopojga ¢ okcugom Meau (ll)  (BO3MOXKHO  HMCMOJB30BaHUE
BHJICOMATEPHAIIOB), HAOIFOICHHE 00PA3IIOB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIETOBaHUE
O0COOEHHOCTEW pPAcTBOPEHHUs BEUIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, MPUTOTOBJIICHUE
PACTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEN pAaCTBOPEHHOTO BEIIECTBA, B3AUMOJICUCTBUE
BOJBI C MeTaulamMu  (HaTpueM W KaibllueM) (BO3MOXKHO  HCIOJb30BaHUE
BHJICOMATEPHUAJIOB), HCCJIEIOBAaHUE OOPA3I0B HEOPraHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB, HAOJIIO/ICHNE U3MEHEHUSI OKPACKU UHIUKATOPOB B pACTBOPAX KUCIIOT U IIECJIOYEH,
uzydyeHue B3aumojencTBust okcuaa meau (ll) ¢ pactBopoMm cepHOil KHUCTOTHI, KUCTOT C
METaJUIaM{, PEaKIUMi HEWTpanu3aluy, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHCHHE OJTHOIO METajla APYTHM M3 PAcTBOPa COJIM, PEIICHUE KCHEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenIre KIacChl HEOPraHUYECKUX COCTUHECHUI.

IMepuognueckui 3akoH u Ilepuoguyeckass cucreMa XUMHUYECKHUX 3J1eMeHTOB /I,
N. MengeaeeBa. Crpoenne aroMoB. XuMHYeCcKass CBs3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

[lepBbie MOMBITKH KiIacCU(DUKAUM XUMHUUYECKUX 3JIeMeHTOB. [loHsiTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAIbI, TaJOT€Hbl, HHEPTHBIC
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

[Tepuonnueckui 3akoH. Ilepuomnueckas cucremMa XuMuueckux syemeHtoB /I, U.
MenneneeBa. Kopotkonepuoanas u jiuHHonepuoanas popmsl [lepuoanueckoi cuctemsl
xumudeckux sneMeHTtoB [[. M. Menneneesa. Ilepuoast u rpynmnel. OU3NYECKUAN CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siAep. M3oromnbl. OnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB [lepmomnueckoii
cuctremsl [J[. M. MenngeneeBa. XapakTepUCTHKAa XHWMHYECKOTO DJJIEMEHTA IO €ro
nonoxenuto B [lepuonnueckont cucreme JI. 1. Menneneesa.

3aKOHOMEpPHOCTM  HM3MEHEHHUsI paadyca aTOMOB  XUMHUYECKUX  BJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPYIIaM U IEPUOIaM.

3nauenne Ilepuonnueckoro 3akoHa W IlepHoIMYECKOM CUCTEMBbl XHMHUYECKHX
3JIEMEHTOB Ul pa3BUTHUS HAyKu U npakTuku. JI. 1. MenneneesB — yu€HbIi U rpaKJaHNH.

Xumudeckas  cBsi3b.  KoBaneHTHass  (mossipHass M HEMOJIApHAsl)  CBSI3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpoiecce
OKHCJIEHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCHepuUMeHm .

n3ydeHue o0pasiioB BEIIECTB METAJIJIOB M HEMETAIIJIOB, B3aUMOJIEHCTBHE THAPOKCHIA
[IMHKAa C pPacTBOpaMU KHUCIOT M IIEJOYEd, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX



IpUMEPBbl OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue, peakiuu pa3aoKeHusl,
COCJTMHEHUS).

Mescnpeomemmnule ceazu

Peanmzanust MeXNpeaMETHBIX CBsS3ed MpU  M3YYCHUHM XUMHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUYHBIX IMOHSTHH, TaK
U TIOHATUW, SIBJISIONIAXCS CHCTEMHBIMU [IJIi OTACIBHBIX IPEAMETOB E€CTECTBEHHO--
HAy4HOTO IUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIC TTOHSATHUS: HAYYHBIA (DaKT, THIOTE3a, TEOPHSs, 3aKOH,
aHaju3, CHUHTE3, KiacCupUuKaius, IEePUOJUYHOCTh, HAOJIOJCHUE, JKCIICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEWUTPOH, MOH, HYKJIHJ, HW30TOIbI,
PaaMOAaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUICCKUN 3apsij], BEIMIECTBO, TEIO, 00hEM, arperaTHOE
COCTOSIHME BEIIIECTBA, Tra3, (PU3MYECKHWE BEJIWYUHBI, CAUHUIIBI H3MEPEHHS, KOCMOC,
TUTaHeThl, 3BE37161, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atrmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJbI, IOJIE3HbIE
HCKOITaeMbI€, TOIJTUBO, BOJTHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKas peakius

Ilepnognmueckuin 3akoH. Ilepmoanueckas cucrema XUMHYeCKHX 3ieMeHTOB J[. H.
MenpneneeBa. CTpO€HHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHX
JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaIMsA, KAJIbLKI U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHHUEM JJIEMEHTOB B [Ieproanueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUIAbI XUMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEILIECTBA OT THUIA KPUCTALINYECKOW PEMIETKN U BUJIa XUMUYECKON
CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTAaHUUECKUX BEIIECTB. XUMUYECKHUE CBONCTBA
BEILIECTB, OTHOCALIUXCSA K pPa3IMYHBIM KJAcCaM HEOPraHUYECKUX COCIMHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHWYECKUX BEIECTB.

Knaccudukanus XUMHUECKMX peakIMil MO pa3iM4YHbIM MpU3HAaKaM (IO 4YHCIy U
COCTaBy Y4YaCTBYIOUIMX B pEaKLMU BEIIECTB, MO TEMJIOBOMY 3((deKTy, Mo U3MEHEHHIO
CTENEHEW OKUCICHHUS XMMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). IK30- U SHJI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHEHUSI.

[lonsitTue o cKopocTH xuMuyeckod peakiuu. Ilonarue 00 00paTuMbIX U
HEOOpaTUMBIX XHMHUYECKMX peakuusx. [loHsATHE O TOMOreHHbIX U TeTEepPOre€HHBIX
peakuusx. Ilonstue o karanuze. IloHsTne O XuMHUYecKOM paBHOBeCHH. DaKTOPBHI,
BIIMSAIOLIME HA CKOPOCTh XUMHUUYECKON PEAKLIUU U ITOJI0KEHUE XUMAYECKOTO PABHOBECHS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, JIEKTPOHHBIN OanaHC OKUCIUTENBHO-
BOCCTaHOBUTEIBHOU peaKuuu. CocraBnenue YpPaBHEHUU OKHUCJIUTEIIBHO--
BOCCTAHOBHUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajlaHca.



Teopusi DIEKTPONUTUYECKON OUCCOUMALMHU. OIEKTPOJIUTBI U HEDJIEKTPOJIUTHI.
Katuonsl, anmonsl. MexaHW3M JHUCCOLMAIIMU BEIIECTB C pPa3JIMUYHBIMU BUAAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMeEHa. YCJIOBHUS MPOTEKAaHUs peakiMii HMOHHOro OOMEHa,
NOJIHBIE M COKPAILIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUN U
COJIE B CBETE NPEJCTABICHUN OO0 3JIEKTPOJUTUYECKOM nucconuanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJAEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTAHMYECKUX BEUIECTB —
METaJIJIOB U HeMeTauioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
MCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakluny OT BO3AEHCTBUS PA3IHMYHbIX
(dakTOpoB, HCCIEAOBAHHWE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpolecca
JUCCOLIMAIINK KUCIIOT, IIeJI0uei U coliel (BO3MOKHO MCIOJIb30BAaHUE BHUIE0 MATEPUATIOB),
NPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKUH HOHHOTO
oOMeHa (oOpa3oBaHuME Ocajka, BbIIEJICHHE ra3a, OOpa30oBaHHME BOAbI), OIBITOB,
WUTIOCTPUPYIOUIUX TPHUMEPBl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHwue,
peaklMK pa3yIOKEHHs, COCAUHEHUS), pacllO3HAaBaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHNUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTansbl 1 X coeIMHEHUS

OO6mias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHre u (U3NYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — IaJIO€HOB.
XVMHYECKHE CBOICTBA Ha MpUMeEpE XJIopa (B3aUMOEICTBUE ¢ METAJJIaMU, HEMETaJJIaMH,
menoyamu). Xiopoogopon. CoiisiHas KHCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHne. J[elcTBUe XJIopa M XJOPOBOJOPOJA HA OpPraHM3M uelioBeKa. BaxuHeniine
XJIOPUJIBI U X HaXO0XKJIEHHUE B MPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nyecKrue CBOWCTBA MPOCTHIX BEILECTB
— KHUCJIOpOJia M Cephbl. AJUIOTPOIHBIE MOAU(GUKAIIMN KUCJIOPOJa U Cephl. XUMUUYECKUE
cBoiicTBa cepbl. CepoBOJIOPO/, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl KaK NPEICTaBUTENM KHCIOTHBIX OKcuAoB. CepHass Kuciora, (puanyeckue u
XUMUYECKHE CBOWCTBA (OOIIME KaK MPEACTABUTENS Kjacca KHCIOT M CleHu(pUUecKue).
XUMUYECKUE PEaKIIH, JIEKAIIUE B OCHOBE MPOMBIIIEHHOTO CI0C00a MOTYUYeHHs] CEPHOMN
kucioThl. [Ipumenenre cepHoil KucinoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHASI PEaKIIMs
Ha cyinbdaTr-uoH. Haxoxknenwe ceppl U €€ COECIMHEHUW B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl COCTMHEHUSIMU Cepbl (KUCIOTHBIE AOXKIH, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAICHUS.

OO6muras xapaktepucTika 3meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIIEHHUS. A30T, paclpoCTpaHEHHWE B MPUPOAE, PU3NUYECKUE U
XUMUYecKue cBoMcTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (PU3UYECKHE U
XUMUYECKUE CBOMCTBA, MOJiyueHHe W npuMeHeHue. Coiid aMMOHMS, UX (U3MYECKUE U
XUMUYECKUE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiiusi Ha MOHbl aMMOHUS. A30THas
KUCIIOTa, €€ ToJlyueHue, (U3MYecKue M XUMHUYECKHe CBoilcTBa (oOmiume Kak



IpeicTaBUTeNs Kjacca KHUCIOT U creuuduueckue). VMcnonb3oBaHue HUTPATOB U CoOJieh
aMMOHHSA B KaU€CTBE MUHEPAJIbHBIX YA00peHU. XUMUYECKOE 3arpsi3HeHUE OKPY KaroIei
Cpelopl COEAMHEHUSMU a30Ta (KUCIOTHBIC MOXKIH, 3arps3HEHHE BO3JyXa, IOYBHI H
Bos10EMOB). docdop, ammoTpornHbie MoauduKamu Gocdopa, puznueckne 1 XUMHUICCKHUE
cBoiictBa. Okcun docdopa (V) u docdhopnas kuciora, puU3MUECKUE U XUMUUYECKUE
CBOICTBa, monyueHue. Mcmnonp3zoBanue GpochaTtoB B KauecTBE MUHEPAIBHBIX yI00pEHUIA.

Obmas xapakrepucTtuka 3meMeHToB |V A-rpynmnsl. OcoOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble  CTETEHW  OKHCIEHUS.  YTJIepoJ,  aulOTpOmHble  MOAU(UKAIUH,
pacnpocTpaHeHue B Tpupoje, (u3Myeckue W XUMHYECKHE CBOMCTBaA. AjcopOIus.
Kpyrosopot yriepona B mpupoge. Oxcuibl yriaepoaa, ux (pu3nyeckue M XUMHUYECKUE
CBOCTBa, IEUCTBUE HA JKUBHIC OPTaHU3MBI, MOTYYCHHE U MPUMEHEHHE. DKOJOTHYECKHE
mpoOJIeMBbl, CBsA3aHHBIE C OKcuaoMm yriaepona (1V), rumore3a rio0ambHOTO MOTETUICHHS
KJIMMarta, MapHUKOBBIA 3¢ dekT. YronpHas Kuciaora W €€ colid, uX (U3HUECKHE U
XUMUYECKUE CBOICTBA, MOJyYeHHEe U nMpuMeHenne. KauecTBeHHast peakiusi Ha KapOoHart-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIUHEHMSIX
yraepoja (MeTaH, 9TaH, JTWJICH, alleTWIECH, 3TaHOJ, TIUIEPUH, YKCYyCHas KHCIIOTA).
[IpupoHbie UCTOUYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINIUIEHHOCTH. [loHSATHE O OMOTOTHYECKH
BaXHBIX BEIIECTBAX: )XHpax, Oelkax, yrieBoJaX — W HMX POJM B JKU3HH 4YEJIOBEKA.
MartepuanabHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COSTMHEHUH.

KpemHuuii, ero ¢usznueckrie M XMMHYECKHE CBOMCTBA, TMOJYyYECHHE U MPUMEHEHHUE.
Coenunenusi kpemuusi B mipupoze. Oo6mue npeacrasieHus 06 okcune kpemaus (1V) u
KpeMHUEeBOW kucinore. CHIIMKAThl, MX HUCIOJIB30BaHUE B OBITY, B IMPOMBIILJICHHOCTH.
Baxneiime cTpouTenbHbIE MaTepuanbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeTOoH,
xene300eToH. [IpobimeMbl 0e30MacHOr0 HMCHOJB30BaHUS CTPOUTENIBHBIX MAaTEepUaoB B
IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yuyeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKlIWid Ha XJIOPUI-MOHBI M HAOJIOJACHHE MPU3HAKOB HX
IPOTEKaHMs, OTBITHI, OTpAXKAIOIe PU3NUECKHE U XUMUYECKHUE CBOMCTBA raJOreHOB U UX
COEIMHEHU (BO3MOXKHO HCTOJIB30BAHKUE BUIEOMATEPUATIOB), O3HAKOMIICHUE ¢ 00pa3iaMu
XJIOpUI0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oO0paslamMu cepbl U €€ COeTUHECHUSIMU
(BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPUAIIOB), HAOJIIOJCHUE Mpoliecca OOYTITMBaHUS
caxapa TOJl JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI, M3yUYCHUE XHUMHUYECKHUX
CBOWCTB pa30aBJICHHONW CEpPHOW KHCIOTHI, MPOBEIACHHE KA4eCTBEHHOW peaKluud Ha
cynb(dar-uoH u HabIIOICHUE TIPU3HAKA €€ MPOTEKAaHUS, 03HAKOMIICHHE C (HU3UYECKUMU
cBolicTBaMH a3ora, ¢ochopa U UX COeOUHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), oOpa3lamMu a30THbIX M (HOchHOpHBIX yAOOpEHH, TOJydYeHHe,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHUE CBOWCTB aMMHaKa, MPOBEICHHE KAYECTBEHHBIX
peakimii Ha MOH aMMOHHUS W (ochaT-uOH W M3YYCHHE NPU3HAKOB WX TPOTEKAHMS,



B3aMMOJIEUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeIblo (BO3MOXKHO
WCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), HM3YyYEHHE MOJENIEH KpPUCTAJUIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpOIUU PaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHUue, coonpanue,
pacro3HaBaHWE W HM3YyYEHUE CBOMICTB YIJIEKHCIOrO Ta3a, MPOBENCHUE KayeCTBEHHBIX
peakiuii Ha KapOOHAaT W CUJIMKAaT-MOHBI M HW3YYEHHE TPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJIEHME  C  MNPOAYKIHMEHM  CWIMKATHOM  NIPOMBIINIICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHele HeMeTaulbl U UX COEAUHEHUS.

MeTaJsibl 1 X COeITMHEHUS

OO0miast xapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAaHHUU HX
nonoxxeuus B Ilepmommueckor cucreMe xummudeckux snemeHToB [[. M. Menneneesa u
cTpoeHusa atoMoB. CTpoeHwe MeTaiuioB. MeTammnyeckas CBSI3b M METAIMYECKAs
KpUCTAINIMYECKAsT  pPEIIETKA. ODJIEKTPOXMMHUYECKUU  PSAJ  HAOPSOKEHUA  METAJIOB.
dusnyeckrue U XUMUYECKUE CBOMCTBA MeTauioB. OOIIKME CrIocoObl MOTYYEHHsI METAIJIOB.
[loHsiTE O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBbl
(cTtanp, 4yryH, JIOpaTIOMUHHN, OPOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[lenounble MeTauibl: MOJOXKEeHHE B llepuognmdeckoil cucTeMe XUMHUYECKHX
anemeHToB JI. M. MenneneeBa, CTpOEHHME HUX AaTOMOB, HAaXO0XICHHE B IPUPOE.
dusnyeckue M XUMHUYECKHE CBOMCTBa (Ha mnpumepe HaTpus U Kamus). OKcuisl |
TUAPOKCUJIBI HATPUA U Kaius. [I[puMeHeHre nenoYHbIX METaIOB U UX COEAMHEHUM.

[I{eroyHO3EeMENBbHBIE METAJUIBI MAarHUK M KaJbIUU: MOJOKEeHUE B llepnommueckon
cucTeMe XUMHYECKHX 31eMeHTOB [[. 1. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHHUE B
npupoae. Pu3NyUeCKHMe W XUMHUYECKHE CBOMCTBA MarHus W Kanblus. Baxseimmne
COEIUMHEHMsS KalbLus (OKCHUJ, THAPOKCHI, coiu). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHHUS.

AmomuHuii: nosioxkenue B [leproanueckoil cucteMe XuMHYecKux 3yeMeHToB /1. .
MeHnpeneeBa, CTpOCHHE aTOMa, HAXOXKJIECHHE B Ipupoje. PU3NUECKHME U XUMHUUYECKHUE
CBOICcTBa amoMuHus. AMQpOTEpHbIE CBOIICTBA OKCH/A U THAPOKCUAA aTFOMUHUS.

Kenezo: monoxenne B llepuomnueckon cucreMe XuMHYECKHX sneMmeHToB [l .
MenpneneeBa, CTpOCHHE aTOMa, HAaXOXJEHHUE B mpupone. Puznyueckrue U XUMUYECKUE
cBoMcTBa >kene3a. Oxcunapl, ruapokcuasl U couu xenesa (1) u xeneza (Ill), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMM METAJJIOB M CIUIaBOB, UX (M3HMUECKUMHU CBONCTBAMU,
U3y4YeHUE  pe3yJbTaTOB  KOPpPO3UM  METauioB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCHJA KaJbllUsl U HATPHUS C BOJOU
(BO3MOHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOW BOBI,
IIpoliecca TOPEHMS KeJle3a B KUCI0POAe (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB),
NPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIUH HA MOHBI: MAarHusl, Kajablus, aTlOMUHUA,
nuHka, >keneza (1) u xenesa (Il1), meau (Il), HaGmroneHre W omucaHue MPOIIECCOB
OKpalllMBaHUs IUIAMEHUM MOHAMM HATpHsl, Kalus M KajlbLusd (BO3MOYKHO HMCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HCCIEIOBaHHE aM(OTEPHBIX CBOMCTB THJPOKCHIA ATIOMUHUS U



TUAPOKCUJIA IMHKA, pEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BaxkHeile MeTaibl
Y UX COCMHEHUSD.

XuMuf U OKpy:KaIIas cpeaa

BemectBa u wmartepuansl B TOBCEJIHEBHOM KU3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBasg mnomoins mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arps3HEHHE OKpyXKaromlell cpefsl (mpenenbHas —AOMyCTUMAs
KOHIIeHTpalusi BemiecTB, nanee — [I[JIK). Poib XuMuM B pelIEHHH SKOJOTMYECKHUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHbBIE
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXNpeaMETHBIX CBsS3€d MpU HM3Y4EHUUM XUMUA B 9 Kiacce
OCYIIIECTBIISIETCS UEPE3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX MTOHITHH, TaK U
MOHSTUH, SABJIAIOIINXCSA CUCTEMHBIMH JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO
[UKJIA.

OO01re ecTecCTBEeHHO-HAYUYHbIE TMOHATUS: HAay4YHbIA (aKT, THIOTE3a, 3aKOH, TEOpHS,
aHaluM3, CHUHTE3, KiIaccuukanus, TMEePUOJAUYHOCTh, HAOIIOJIEHUE, OSKCIIEPUMEHT,
MOJEIIUPOBAHUE, H3MEPEHHE, MOJEb, SBIEHUE, MAapHUKOBBIA 3S(PEKT, TEeXHOJIOTHS,
MaTepuabl.

®u3nka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJIA, B3JEKTPUUECKUU 3apsl, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAUIMYECKass peEmETKa, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, €JAMHMIBI HU3MEpPEHUsA, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/BI,
Comnnre.

buonorusa: ¢dorocunTes, npixanue, Ouocdepa, dKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs
JNOCTUraloTCsl B XOJ€ OOyYeHHs XUMUU B €IMHCTBE Y4e€OHOM M BOCHUTATEIBHOU
NEATEIBHOCTH B COOTBETCTBUHU C TPAJAULMOHHBIMU POCCUUCKHUMH COLMOKYJIBTYPHBIMH U
JTYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHATHIMU B OOIIECTBE MIPaBUJIAaMU U HOpMaMu
IIOBEJIEHUS U CIIOCOOCTBYIOT IpOIlEcCaM CaMOINO3HAHUS, CAMOPA3BUTHS U COLMATU3AIIU
00yyarommxcs.

JIMYHOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTH 00YUYAIOIINXCSI PYKOBOICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHNUE ONBITA JEATEIBHOCTH Ha
€€ OCHOBE, B TOM UHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA

LIEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEJIMI0, TOHUMAaHUs 3HAUYECHUS XMMUYECKON HAYKH B JKU3HU COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH  BJaJeTh JOCTOBEPHOM HHPOpMamuMed O MNepeaoBbIX
JOCTHKEHUSX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XMMHM, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHHS O COLIMAIBHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTUBE, KOMMYHUKAaTUBHON  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYrMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpA3HOW COBMECTHOM JEATEIbHOCTH MPH BBHINOJTHEHUHM YY€OHBIX, TO3HABATEIbHBIX
3a/1ay, BBIMOJHEHUU XHMHYECKMX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHHsS] K B3aMMOINOHMMAHHUIO U B3aMMOIOMOIIM B THpolecce 3TOM yueOHOi
NEeATEIBbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJIEHNE U MOCTYIIKM CBOMX TOBApHILEH C
NO3ULMN HPABCTBEHHBIX W IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEIACTBUMN
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHUPOBO33PEHUYECKUE IMPEACTABICHUSI O BEIIECTBE M XMMHYECKOM pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIIOIINE OCHOBY IS
MOHUMAaHUSl CYIIHOCTH HAyYHOM KapTUHBl MHUpA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOJbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOAHOU CpPenoil, o
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABIICHHbIE HA MOJYyYEHNE HOBBIX 3HAHUU IO XWMUH,
HeoOXouMbIe 711 00BSCHEHUS! HaOJII0aeMbIX MPOILIECCOB U SIBICHUMN, MMO3HABATEIbHOM,
UH(OPMAIITMOHHONW M YUTATENIbCKOW KYJIbTYphI, B TOM UYHCII€ HABBIKOB CaMOCTOSITEIIbHON
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATYPOU, TOCTYIMHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTU;



UHTEpEC K 00YYEHHUIO U MO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTh
K caMOOOpPa30BaHMIO, MPOCKTHOW U HMCCIIEAOBATEIbCKON NEATEeIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTU M YPOBHSA 00y4€HHUS B JaIbHEUIIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTH J>XW3HHM, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 310pPOBBIO,
YCTAaHOBKH Ha 3/I0pPOBBIA 00pa3 >KW3HHU, OCO3HAHHUE IMOCJIEACTBUI U HENPUATHE BPEIHBIX
npuBblYeK  (YMOTpeOJIeHHs — aJKOroJisi, HApKOTUKOB, KYypEHHA), HEOOXOAUMOCTH
cOOJIOICHUS TTPaBUII 0€30MaCHOCTH MPHU OOPAIIEHUU C XUMUYECKUMH BEIIECTBAMU B OBITY
U pEAIbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K MPAKTHYECKOMY H3y4YEHHUIO MNpodeccuid M TpyJa pa3IndHOIO poja,
YBOKEHHUE K TPYLy M pe3yJibTaraM TPYAOBOM AESATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHEHUsI NPEIMETHBIX 3HAHUM IO XUMHUHM, OCO3HAHHBIA BBIOOP MHAMBHIYAJIBHOM
TPACKTOPUM NPOAOKEHHUS OO0pa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XHMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
MpO(QECCUOHAIBHON JEATEIbHOCTH M Pa3BUTHS HEOOXOJAMMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBAThCS B NPO(ECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKU 11€71ecO000pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOYHHMKY *KU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAaHMS, NOHMMAaHWE LEHHOCTH 3I0pPOBOr0 M 0€30MacHOro
oOpaza HW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJEHUsI MpaBW OE€30MacCHOIO
MOBEJICHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYaLIUAX, YTPOXKAIOLIUX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MMOJTyYaeMble MPU U3YUYEHUU XUMUH, JIJIST pELICHUS
3a/1a4, CBSI3aHHBIX C OKPYXAIOIIEW NPUPOJHOM CpENOW, Uil TOBBILIEHUS YPOBHS
HKOJIOTMYECKOMN KyJIbTYpbl, OCO3HAHUS TJI00ATBHOIO XapakTepa SKOJIOTMYECKUX MpodiieM
U IIyTE€W UX PELICHUs ITOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBILIJIEHUS, YMEHUS
PYKOBOJCTBOBATHCA UM B II03HABATEIbHON, KOMMYHMKATUBHON U COLIMATILHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBbIE AJ11 (POPMHUPOBAHUS
MHUPOBO33pEHUsl OOLIEHAYyYHbIe TMOHATHS (3aKOH, TEOpHs, NMPUHLUI, TUIOTE3a, (akKT,
CUCTEMA, MPOLECC, SKCHEPUMEHT U JPYroe.), KOTOPbIE HCIOIB3YIOTCA B €CTECTBEHHO-
HAy4YHbIX YYEOHBIX MpPEAMETaX U MO3BOJISIOT HAa OCHOBE 3HAHUWA M3 ATHUX MPEIMETOB
(dbopMHpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAy4YHOW KApTUHE MUPA, U YHUBEPCAIbHbIE
yuyeOHble NeWcTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOpPbHIE
o0OecneunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO U
OCYILIECTBICHUIO YYEOHOH 1eATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Bba3oBbie 1ornyeckue aeiicTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIUICHHUS NPU OCBOCHUM 3HAHUI:
pacKpbIBaTh CMbBICI XHMHYECKMX HOHATHM (BBLACNATH WX XapaKTE€pHbIE IPU3HAKH,



yCTaHaBIMBAaTh B3aUMOCBS3b C JPYTUMHU MOHSATUSIMHU), MCIIOJIb30BaThb HOHATUSA IS
OOBSICHEHHSI OTHETbHBIX (DAKTOB W SIBJICHUHM, BBHIOMPATh OCHOBAHHS W KPUTEPUH IS
KIacCUPUKALMM XUMHUYECKUX BEIIECTB M XUMHYECKHX pEaKIHi, yCTaHAaBIUBATh
NPUYUHHO-CJIE/ICTBEHHBIE CBA3M MEXIYy OOBEKTaMU H3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, JEAYKTUBHBIE, I10 aHAJOTUM), JeJaTh BBIBOJABI U
3AKITIOYEHUS;

YMEHUE MNPUMEHATh B NpPOLECCEe MO3HAHUSA MOHATUS  (IpPEIMETHbIE U
METaIpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yEMbIE B XHMHH,
peoOpa3oBbIBaTh LIMPOKO IPUMEHSIEMBIE B XUMHUU MOJCIBHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYeCcKasi (hopMysia U ypaBHEHHE XUMHUYECKON
peaKkuuy — NpU PEIICHHH y4eOHO-IMO3HABATENbHBIX 337a4, C YYETOM 3THUX MOJEIIBHBIX
MPEACTABICHUI BBISBIATh M XAPAaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKH H3Yy4aeMBbIX
OOBEKTOB — XHMMHMUYECKHX BEIIECTB W XUMHUYECKUX pEakUui, BBIABIATh 0OIIUE
3aKOHOMEPHOCTH, INPUYMHHO-CIECACTBEHHBIE CBSI3M M IPOTHUBOPEYUS B H3y4aEMBIX
IpoLECcCax U SIBJICHUSAX.

Ba3oBble uccienoBarenbcKkue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh MTOCTABIEHHBIE BOIPOCH] B KAY€CTBE MHCTPYMEHTA MO3HAHUSA,
a Take B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETEHUE ONbITa 1O IUIAHUPOBAHUIO, OpPraHU3allud MW  POBEACHUIO
YYEHUUYECKUX SKCIEPUMEHTOB, YMEHUE HAOJIOAATh 32 XOAOM IPOIEcca, CAMOCTOSITENBHO
MIPOTHO3UPOBATh €0 pe3yibTaT, (POPMYIUpPOBaTH 0OOOIIEHNS U BBIBOJABI MO pe3yJibTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIAHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO PA3IMYHBIX
BUJIOB M (OpPM MpEACTaBICHUS, IMOIYyYaEMyK M3 pa3HbIX MCTOYHUKOB (HAY4YHO-
HOMYJIIpHasl JIUTEepaTypa XUMHUYECKOIO COJEp)KaHus, CIPAaBOYHBIE IMOCOOUS, PECypCh
WuTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUHUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE NPUMEHATHh pAa3IMYHble METOJAbl W 3ampochl NpHU TOMCKE U OoTOOope
MH(}OpMaAMU U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOJUMBIX JUIsl BBIMOJHEHUS! yU€OHBIX U
MO3HABATENIbHBIX 3aJlay OMNpENEIEHHOr0 TuUMa, MpuoOpeTeHue OomnbpiTa B 00JIacTU
UCIOJIb30BaHUsI TH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U, OBJIa/IeHUE KyJIbTypOoil
aKTUBHOTO HCMOJIb30BaHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMPATH
ONTUMAJIbHYI0 (OpMy TMpeAcTaBieHUs HWHGOPMAIMM U WUIIOCTPUPOBATH pEIIaeMble
3a/layd  HECJOKHBIMM CXEMaMH, JuarpaMmamu, ApYrUMH ¢opMamu rpaduku M HX
KOMOMHAIIUSIMU;

yYMEHHE UCMOJIb30BaTh U aHAJIM3UPOBATH B Mpolecce YYEOHON U UCCIIeI0BATEIbCKOM
JESTeNIbHOCT HMH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3iWCTBA U
TPaHCHOPTa Ha COCTOSTHUE OKPY KaIOIIEH MPUPOTHON Cpebl.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B XxoAe Auanora U (Wid) JUCKYCCHHM) MO CYIIECTBY
o0cyxmaeMol TeMbl, (OPMYJIHPOBAaTH CBOM MNPEIJIOKEHUS OTHOCHTEIHHO BBINOJHEHUS
PeNIoKEHHON 3a/1au;

YMEHUS MPEACTABIATh MOJYYCHHbIC PE3yJIbTaThl MO3HABATEIBHOW NIEATENLHOCTH B
YCTHBIX M TNMCBMEHHBIX TEKCTaX; JenarTb IPE3EHTALMI0 pPE3yJbTaTOB BbIIOJIHEHHUS
XUMUYECKOTO JKclepuMeHTa (1abopaTOpHOrO OmbITa, JabopaTOpHOM pabOThl MO
WCCJICIOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMEHUSI  y4eOHOrO  COTpPYJHHYECTBAa CO  CBEPCTHHUKAMHM B  COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATENbCKON JIEITEIbHOCTH MPU PEHICHUH BO3HUKAIOIIMX
npo0OsieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIIACOBAHUS MO3MUIMKA (00CYXIeHus,
OOMEH MHEHHSIMH, «MO3rOBbIE€ IITYpMbD», KOOpPJIMHALWA COBMECTHBIX JEHCTBUU,
omnpe/ereHue KPUTEPUEB M0 OIICHKE KaueCTBA BBIOJIHEHHONW paboThI U IpyTHUe).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE  CaMOCTOATEIBHO  OINpEACNATh LEdu  JACATENbHOCTH, IUIAaHUPOBATbH,
OCYUIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpPATh HauOosiee A(P(HEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
NO3HABATENIBHBIX  3a/ad4, CaMOCTOSATEIBHO  COCTaBJIATb WO  KOPPEKTHPOBATH
NPEAJIOKEHHBIA aITOPUTM JEHCTBUI MNPH BBINOJHEHUH 33JaHUK C YYETOM IOIYYCHHS
HOBBIX 3HAaHUM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W pPEAKIMIX, OLEHUBATH
COOTBETCTBHE IOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LEIM, YMEHHE HCIO0JIb30BaTh W
aHAJIN3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a1aHHM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeameTHBIX pe3yJbTaTOB MO OCBOCHHIO O0SI3aTEIBHOTO COJIEpPIKAHUS,
YCTAHOBJICHHOTO JaHHOM (denepanbHON pabodeil mporpaMMoM, BBIJIEISIOT: OCBOCHHBIC
oOy4JaronMMuUCsl Hay4YHbIC 3HAHUWS, YMEHHUS M CHOCOOBI JEWUCTBHM, crerupUYecKue s
npeaMeTHON o0macTu «XUMUs», BUJBI JEATETLHOCTH 0 MOJYYEHUI0 HOBOTO 3HAHMS, €TI0
UHTEPIpETali, TPeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX yUYE€OHBIX W HOBBIX
CUTYyaIUsX.

K xoniy oOydenuss B 8 kJjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TMIOHATHI: aTOM, MOJIEKYJa,
XMMHUYECKUH DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs AaTOMHas |
MOJIEKYJISIpHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
JI0JI XUMHYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIIATEILHOCTh, CTEINEHb OKUCICHHS, XUMHUYECKas
peakius, KiaccupuKkaius peakiuii: peakiuu COeIUHEHUS, PEaKIIUU Pa3IoKEeHUs,
peaKkIuy 3aMelleHus, peakiuu OOMeHa, PK30- M DHJOTEPMUUYECKHE pPEaKIIHH,
TeII0BOM 3((eKT peakiuu, SApPO aToMma, JICKTPOHHBIM CIIOH aToMma, aTOMHAas
opbutanb, paanyc aTroMa, XHUMHYECKash CBs3b, IMOJSIPHAS W HEMOJspHAas



KOBAJICHTHAsl CBA3b, HOHHAsS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBAs IO
BellecTBa (MPOLIEHTHAs KOHIIEHTPAIKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITUUA U TPUMEHSTh
ATU MOHATHS PH ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

UCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIUKY JUIsl COCTaBiieHHs (OpMyJs BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OTIPE/ICTISATH BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTEIICHb
OKHUCJICHUS DJICMCHTOB B OMHAPHBIX COCAMHECHHSIX, TPUHAICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COoeAMHEHUuM mo ¢dopmysaaM, BUJ XUMUYECKOW CBS3U
(KoBaJieHTHasl U MIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSX;

packpeiBath  cmbicn  I[lepuoamueckoro 3axkona JI. WM. Menaeneena:
JEMOHCTPUPOBATh  I[OHMMAHHWE  MEPHOJIMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX AJIIEMEHTOB OT UX MOJO0KEHUS B llepmonnueckoil cucreme, 3aKOHOB
COXpaHEHMsI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOIO
y4EHUSs1, 3aKOHAa ABOTraJipo;

ONUCBHIBATh M XapaKTepu3oBaTh TaOIM4Hyr0 (Gopmy llepuoandeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas noArpynmna (A-rpymnmna)» u
«mobounas nonrpynmna (b-rpynma)», Manabie U OOJBIINE MEPUOMBI, COOTHOCUTH
o003HaueHus, KOTOpele wuMeloTcss B Tabmune «llepuonuueckas cucrema
xuMudeckux sneMeHTtoB [[. M. MeHneneeBa» ¢ 4HMCIOBBIMHA XApAKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj sjpa, 00IlIee YHCIIOo
AJNIEKTPOHOB U PACHpPEIEICHUE UX O JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh  XUMHUYECKHUE DJIEMEHTBl, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peaAKIUU (MO YUCIY M COCTaBYy YYaCTBYIOUIUMX B PEAKIIMU BEIIECTB,
0 TEeII0BOMY 3 dexry);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA  BEIIECTB
pPa3JIMYHBIX KJIacCOB, TMOJTBEpPKIas OMNUCAHWE NPUMEpPaAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kad€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM MNPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUNA B Pa3IMYHbBIX
YCHOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIHO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa MO (hopMyse COEIUHEHHS, MACCOBYIO
JOJII0 BEILECTBA B PacTBOpPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOU

peaKIny;
NPUMEHATh OCHOBHBIC OICpAIlii MBICTUTEIBHOW JACATCIBPHOCTH — aHAM3 W
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTHU3aINI0, KIaCCU(PUKAINIO, BBISIBICHUC
MPUYMHHO--CJICICTBEHHBIX CBSI3¢d — NI W3yYCHHUs] CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS — HAOJI0IeHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIEPUMEHT (PeaibHbIi U MBICIICHHBIN );

ClIeIOBaTh TpaBWJIAM IOJIb30BAHUA XUMHUYECKOM TMOCYAOH U J1abopaTOpHBIM
0o0opyI0oBaHUEM, a TaK)Ke MpaBUjIaM OOPAIEHHUS C BEUIECTBAMH B COOTBETCTBUH C



MHCTPYKIUSAMU 10 BBINOJHEHUIO J1a0OpaTOPHBIX XHWMHUYECKUX OINBITOB 110
MOJIyYEHUI0O M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA MU KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHONM MAacCOBOW JIOJEH PaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTh M IPOBOJUTh XHUMHUYECKHUE HKCIEPUMEHTHI I10
pPacrno3HaBaHUIO PACTBOPOB MIENOYEM M KHUCIOT C IOMOIIBIO HHJIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U JPYTHE).

K koniy oOydenuss B 9 kJjiacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX IMOHATHI: XUMUYECKUH BJIEMEHT,
aTOM, MOJIEKYJIA, HOH, KaTHOH, AaHUOH, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas
peakiusi, XUMHUYEcKasi CBs3b, TEIUIOBOM H(P(GEKT peakiuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJIEKTPOJIUTBL,  HEDJIEKTPOJMUTHI,  AICKTPOIUTHYECKAS
JUCCOLMAIMS, PeaKIIM1 MIOHHOTO OOMEHa, KaTajlnu3aTop, XUMHUUECKOe PaBHOBECHUE,
oOpaTuMbple W HEOOpaTUMbIE pPEAKLUUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKuuu, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBJICHUE,
aUIOTponus, aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHAs, WOHHA,
MeTa/NInyecKas), KpHUCTAJUIMYecKasi pemérka, KOppO3us METaJIOB, CIUIABHI,
CKOPOCTh XMMHYECKOM PpEaKUWH, MpenesnpbHo aomyctumas KoHueHtpauusa [IJIK
BEILIECTBA;

WUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMUMHUYECKHUX IOHSITHA W MPUMEHSTH
ATU MOHATHS IPH ONKUCAHUY BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBJIeHUS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENIATh BAJNCEHTHOCTh M CTENEHb OKHUCJIEHUS XWMHMUYECKHUX OJJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTABA, IPUHAIECKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIACCy COEQWHEHUH 1o QopMysnaM, BHJ XWMHUYECKOW CBs3UW (KOBaJIeHTHa,
MOHHAs, METaJNINuecKas) B HEOPraHWYECKUX COEAUHEHHMSIX, 3aps] HOHa IO
XUMUYECKON (opMyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COEAMHEHNH, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIcH lleproamueckoro 3akona JI. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHWMAHME: OMUCHIBATH M XapaKTEPU30BaTh TAOJIMUYHYIO
dopmy Ilepumonnueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB: pa3iudarTbh MOHSTHS
«rnaBHas noarpynna (A-rpymnmna)» u «mnobdouHas noarpynmna (b-rpymnmna)y», manbie
U OONbpIIME TEPUOJbl, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HUMEITCS B
MEePUOINYECKON TabNUIle, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsii siipa, OOIIee YUCIO BJIEKTPOHOB U
pacripeiesieHne UX Mo AJEKTPOHHBIM CJIOSIM), OOBSICHSITH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOVCTB 3JIEMEHTOB U UX COEAUHEHNH B MIPEAEIax MalbIX IEPUOIOB
Y TJIABHBIX HOJTPYIM C YYETOM CTPOCHUS UX ATOMOB;



KJIacCU(UIIMPOBATh  XMUMHUYECKHME DJIEMEHTbl, HEOpPraHUYeCKUEe BEIIECTBa,
XUMUYECKUE peaKkuu (MO YUCIY M COCTaBY YYaCTBYIOUIUMX B PEAKIIMU BEIIECTB,
Mo TerIoBoMy d(QeKTy, Mo H3MEHEHUIO CTETNCHEH OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATH) O0IIKE U ClielU(PUUECKUEe XUMUYECKHUE CBOMCTBA
MPOCTBIX W  CJOXHBIX BEIIECTB, TMOJTBEpPKJIas ONUCAHHE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;
COCTaBJIATh YPABHEHUS JJICKTPOJUTHUECKON NUCCOLMAIMU KHUCIIOT, IIeJIoYed u
COJIeH, TIOJIHBIE W COKpalI¢HHbIE YpaBHEHHUs peaklWii HOHHOrO OOMeEHa,
ypaBHEHUSI pEeaKInil, MOATBEPKIAIOIMIUX CYIIECTBOBAHUE T€HETHUECKOW CBSI3U
MEK]ly BEIlIECTBAMHU PA3JIMUHbBIX KIJIACCOB;

pacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISAITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJII0 XUMHYECKOTr0 3JIeMeHTa 1mo (Gopmysie COCIUHEHUS, MacCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUYEThl MO YPABHEHHIO XWMHYECKOHN
peakuuu;

coOyiofaTh MpaBWjia MOJBb30BAHUS XUMHUYECKOM MOCYJI0H M J1a00paTOpPHBIM
000pyIOBaHUEM, a TaKXe MpaBuUiia 0OpalleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIIUSIMA TI0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XUMHUUYECKHUX OIMBITOB MO
MOJIYYCHUIO M COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO
rasa);

MPOBOAUTh PEAKIUU, TOATBEPKAAIONINE KAueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PacCMO3HABATh OMBITHBIM MyTEM XJIOPUI-, OPOMUI-, HOJIUT-, KapOOHAT-,
docdar-, cunukar-, cynabhar-, TUIPOKCHA-UOHBI, KAaTUOHBI aMMOHHUS W HOHBI
U3YUYEHHBIX METAJIOB, NIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

MPUMEHATh OCHOBHBIE OIEpAlMM MBICIUTEIBHOU JEATeIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHUE, OOOOIIEeHHEe, CUCTEMATH3allMi0, BBISBICHUE MNPUYUHHO-
CJIEICTBEHHBIX CBS3EU — JIJISI U3YUYECHUS] CBOMCTB BELIECTB U XMMUYECKUX PEAKLUN,
€CTECTBEHHO-HAyYHbIE  METOJbI TO3HAHWA — HAOJIOJEHUE, U3MEpPEHUe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE, 8 KJIACC

KoanyecTBo yacoB
Ne ni/mm HanmeHnoBaHue pa3je/ioB U TeM DJIeKTpOHHbIe (LM (ppOoBbIE)
NPOrpaMmblI Beero Kontpoapnbie | Ipaxkriieckue o0pa3oBaTe/bHbIe pecypchl
padoThI padoTshI
Pazgen 1. IlepBoHayaibHble XMMHYECKHE OHATHUS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 2 bu6mmoreka [JOK
' NPAKTHYECKOH JESITEbHOCTH YeI0OBeKa https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
1.2 BewecTBa 1 XuMu4eckue peakiuu 15 1 0 https://m.eds00.ru/7f41837¢
Hmozo no pasoeny 20
Pa3nes 2. BaxkHelilmme npeacTaBuTe I HEOPraHUYeCKUX BellleCTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 0 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
2.2 Bonopon.ITonsiTre 0 KUCIOTaxX U COJSX 8 0 1 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bopna. PactBopsl. [TonsiTHe 06 OCHOBaHMSAX 5 1 1 hitps://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 13 1 1 bubnuoteka [JOK
' COeJIMHEHHI https://m.edsoo.ru/7f41837¢c
Hmozo no pasoeny 32

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumudeckasi cBsizb. OKHCIUTENHLHO-BOCCTAHOBHTEIbHBIE pPeaKIuu

Ilepuonnueckuii 3akoH u Ilepuoanueckas
31 crucTeMa XUMMHUYeCcKuX anmemMeHToB [1. 1. 7 0 0 bubmuorexa [JOK
' Menzene-eBa. CTpoeHue aToma https://m.edso0.ru/7f41837c
32 Xumudeckas cBa3b. OKHUCIUTEILHO- 9 1 0 bu6mmoreka [JOK
' BOCCTAHOBUTEIIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Hmoeo no pasoeny 16
OBILIEE KOJINYECTBO YACOB 68 4 6

11O ITPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE, 9 KJIACC

Ne KosnnyectBo yacos
w/n HanmeHoBaHue pa3iesi0B M TeM MPOTrPaMMBbI KoHTpobHELe IpaxTieckue DuekTpoHHbIE (LU(POBHIE)
Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThl padoThI
Paznen 1. BemecTBO 1 XMMHYEeCKHE PeaKINU
11 [ToBTOpeHME 1 yriryOieHNe 3HAHWIA OCHOBHBIX 5 1 0 bubnmnoreka [JOK
paszenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIni 5 0 0 bubsmorera [IOK
https://m.edso0.ru/7f41a636
13 DNEeKTPOIUTHIECKAs TUCCOUANN. XUMUIECKUE 8 1 1 bubmuorexa [IOK
peaKiiy B pacTBOPax https://m.edsoo.ru/7f41a636
Hmoezo no pazoeny 18
Paznen 2. HemeTa/uIbl M X COeAUHEHUS
21 OO6m1as xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB 4 0 1 bubnmnoreka [JOK
VIIA-rpymnsl. [anoreHs https://m.edsoo.ru/7f41a636
29 OO6m1as xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB 6 0 0 bubnmnoreka [JOK
VIA-rpynmsl. Cepa u €€ coenlMHeHUs https://m.edsoo.ru/7f41a636
23 OO0mas XxapakTepuCTUKAa XUMUYECKUX SJIEMEHTOB 8 0 1 bubnmnoreka [IOK
VA-rpymmsl. A3ot, pochop U ux coeuHEHUsI https://m.edsoo.ru/7f41a636
e | e o | 1 , Do oK
COCITHHCHMS https://m.edsoo.ru/7f41a636
Hmoeo no pazoeny 26
Pa3nen 3. MeTajibl M UX cOeTHHEHUS
. bubnuorexa [JOK
3.1 OO0mue cBOWCTBa METAJIIOB 4 0 0 https://m.e dS(])_E).I’U 17£412636
3.2 Baxkneiiime MeTaiuibl 1 UX COEIUHEHUS 15 1 2 Eﬁﬁ/ﬁiﬁigﬁﬁn 412636
Hmoeo no pazoeny 19
Paznen 4. Xumus u okpy:kawuias cpeia
4.1 BemecTBa 1 MaTepuaibl B )KU3HH YEIIOBEKa 5 0 0 ﬁgg;ﬁ;ﬁi;iiﬂﬁn £412636
Hmoeo no pazoeny 5
OBLIEE KOJIMYECTBO YACOB 68 4 7

11O ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,
AxknnonepHoe obmectBo «M3naTensctBo «Ilpocsemienuey, 2022r.

» Xumus, 9 knace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxknuonepHoe odiectBo «M3narensctBo «lIpocBenienue»,2022 r.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Xumus. 8-9 kinaccel. ba3oBblil ypoBeHb. MeTOIMUECKHE PEKOMEHIALINM K
yueOHukam ["abpuensna O.C., OctpoymoBa N.I'., CnagkoBa C.A. I'abpuensu
O.C. u 1p.,2023r.

» Xumusi. COOpHUK 3a7a4 U ynpaxkHenuid. 8 kiacc ['abpuensn O.C.,
Tpury6uak 1.B.,2023r.

» Xumusi. COOpHUK 3a7a4 U ynpaxkHenuid. 9 knacc I'abpuensu O.C.,
Tpury6uak 1.B.,2023r.

» Xumus. 3aa4u 0 XUMHUHU U CIOCOOBbI UX pelieHus. 8-9 knaccel ["abpuensx
0.C., Octpoymos WU.I'., Pemreros I1. B.,2023r.

* Ypoku xumuu B § kiacce. Meroauueckoe nocodue ["adbpuensn O. C.,
Octpoymos U. I'., Cnagkos C. A., Akcénona 1.B.,2023r.

* Ypoku xumuu B 9 kiacce. Meroauueckoe nocodue ["adbpuensn O. C.,
OctpoymoB W. T'., CnankoB C. A., Akcénona 1.B.,2023r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/catalog/rubr/? subject%5B0%5D=31
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