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MNOSICHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HAa Ha
OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHsS OCHOBHOW OOpa30BaTEIbHON IMPOrpamMMbI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBatesibHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma no xumMuu Aa€T MpEACTaBICHUE O LENAX, 0O0IIel cTpaTeruu o0y4deHwus,
BOCIIUTAHUSI U Pa3BUTHUSL OOYYAIOIIUXCS CPEACTBAMU Y4eOHOIO MpEaMETa, YCTAHABIMBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNE, PElyCMaTPUBAET pacipeielieHue ero mno Kiaccam
U CTPYKTYpUpPOBaHHE IO pasfenaM M TeMaM MporpaMMbl 1O XHMHH, OIPEIEsIeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU COJEpKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro Ipoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYaronuXcsl, ONpeaeIsieT
BO3MOKHOCTH IIPEIMETa IJis peaiu3aluu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs, a TakKkKe
TpeOOBaHUI K pe3yibTaraM OOyYeHHs XMMHUM Ha YpOBHE LieJied WM3y4yeHUs NpeameTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JE€ATEILHOCTH OO0YYarolIEerocsi Mo OCBOECHHIO
y4eOHOTO COJIepKAHUSI.

3HaHUEe XUMHH CIIYKUT OCHOBOU 7151 (HOPMHUPOBAHMSI MUPOBO33PEHUST 00ydaronerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIIOIUU BEIICCTB B
MPUPOJIE, O MYTSIX PEHICHUS TJIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHUECKOW, TMHINEBOW M HKOJOTHYECKOM Oe30MacHOCTH, MpodsieM
3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i caMOpa3BUTUS WU (POPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJd B (OPMHpPOBAHHWE MBIIUIEHUS M TBOPYECKHX CIOCOOHOCTEU
oOyyaronuxcs, HABBIKOB ux CaMOCTOATENIbHON yueOHOMI e TENbHOCTH,
HKCIIEPUMEHTAIILHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B TOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHAIBHON JEATEIHHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBA€T OCHOBBI I[EJIOCTHOTO
B3IJI/la HAa €JAMHCTBO TIPUPOABI M YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B JKOJOTHYECKOE OOpa3oBaHHE
00yJarommxcs.

Jlanubple HampaBieHuss B OOy4YeHHMM XUMUHU OO€CIEeUMBAIOTCS  CHElU(pUKON
collepKaHusl y4eOHOro MpeaMeTa, KOTOPbIM SBISETCS NEeAaroruuyeckd aJanTHpOBaHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH HA ONPEIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha OCBOCHUE
OOyYarOITUMUCS CHCTEMBI TEPBOHAYAIBHBIX TOHATHH XWUMHH, OCHOB HEOPTaHUYECCKOM
XUMUHU U HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX TTOHSITHI OPTraHNYEeCKOW XUMUMU.

CTpykTypa colepKaHds TpOrpaMMbl MO XHUMHH C(HOpPMHUpPOBaHAa Ha OCHOBE
CUCTEMHOT0O MOAX0/a K €€ n3ydeHuro. CoJepkaHue CKIAAbIBACTCS U3 CUCTEMbI NMOHITHI O
XUMHUYECKOM DJIEMEHTE U BEUIECTBE U CUCTEMbl MOHIATUNA O XUMHUYECKOU peakiuu. O6e 3Tu



CUCTEMBbI CTPYKTYPHO OPraHM30BaHbI MO MPUHIIUIY MOCIEI0BATEILHOIO PAa3BUTHS 3HAHUU
Ha OCHOBE TEOPETHYECKUX MPEACTABICHHI PA3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBIICHUN 00 3JIEKTPOJIUTUYECKON TUCCOIMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE IMIIMPUYECKH MOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEI0BATEILHO OT OJHOTO YpPOBHA K JPYyromy,
BBITIOJIHAS (DYHKIIMU OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3ZMOXKHOCTEM
IPAKTUYECKOTO MPUMEHEHUS U MTOTYYEHHS N3Yy4aeMbIX BELIECTB.

OcBoeHHE MPOTpaMMbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABISAIOIIEH HAyYHOM KAPTHHBI MUpPa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
IIEHHOCTHOTO OTHOUIIEHUSI K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHwue
XUMUU TPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN U3 paHEEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Ipu n3ydeHr XUMHH MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKU
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON NESITEIIbHOCTU YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajaya ydyeOHOTO NpeIMeTa COCTOWUT B
(GbOpMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHUITNX (PAaKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKUX TMOJO0KEHUN, JOCTYIMHBIX OOOOIICHHI MHUPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHUS NPH H3YYCHUH BEIIECTB U
XUMUYECKUX peakiui, B (POPMUPOBAHUU U PA3BUTHUU I[TO3HABATEIIBHBIX YMEHHH U HX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIHLHON U Y4eOHO-UCCIEAOBATEIbCKON JesSTEeIbHOCTH,
OCBOEHMH MPaBUJI O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HM.

[Ipu M3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEro 00pa3oBaHUsl Ba)KHOE 3HAUEHUE
MpUOOpENH TaKUe 1eJH, KaK:

—  (opMupoBaHME  UWHTEJUIEKTYaJbHO  Pa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYITHUYECTBY, CAMOCTOATEIbHOMY MPHUHITHIO PEUIEHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU;

— HaImpaBJIeHHOCTh OOyUYEHHS HAa CHCTEMATHYECKOE MPUOOIIEeHHE OO0Yy4aromuxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— o0ecrieueHne ycloBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO OO0YUYaIOIIUMHUCS OIbITa
Pa3HOOOpa3HOM JEATEeTLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBHIKOB (KJIFOUEBBIX
KOMIETEHIIU ), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE JJIS PA3JIMYHBIX BUJIOB JIESITEIHHOCTH;

— (opmupoBanue 001 PYHKITMOHAIBHONW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSCHITh U OLICHUBATHh SIBJICHHUS OKPYXKAIOIEr0 MHUpA, HMCIOJIb3Ys
3HAHUA U OIBIT, MOJYYCHHBIC TIPU U3YYCHUU XUMHH, IPUMEHSITh UX MPHU PEIICHUH MPoOJIeM
B IIOBCEJTHEBHOM KU3HU U TPYAOBOU AEATEIBHOCTH;

— (¢opmupoBaHUe Yy OOyYArOUIUXCS TYMAaHUCTUYECKUX OTHOIICHUW, TOHUMAHUS
LEHHOCTH XUMHUYECKUX 3HAHUM NIl BHIPAOOTKH 3KOJIOTMUECKH 1IE1€CO00pa3HOro MOBEACHUS
B OBITY U TPYJOBOH JEATEIBHOCTH B LEJISIX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIICH
MIPUPOJHOMU CPEJIBL;



— Dpa3BUTHE MOTHBallMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHMS OOIIEUYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HATPABICHHOCTH JAIBHEHUIIIET0 00yUeHUS.

OO1iee 4YuCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XMMHHM HAa YPOBHE OCHOBHOIO
obmero oopa3oBanus, coctasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).



COIJEPKXAHUE OBYUEHUS

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Poimb XuMuuM B KM3HU 4YelloBeKa. XUMHS B CUCTEME Hayk. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MOo3HaHUs B XuMuU. YucTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceu.

ATOMBI U MOJIEKYJIBI. XMMHUYECKHE SJIEMEHTbl. CHMBOJBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTtaBa BemecTB. OTHocuTenbHass aTroMHas wmacca. OTHOcUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBas 10151 XMMHUYECKOT0 JJIEMEHTA B COEJUHEHUH.

KommuecTBo BemectBa. Moiib. MousipHass Macca. B3anmMoCBsI3b KOIMYECTBA, MACChl U
YKCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacyéThl o popMynamM XUMHUECKHX COEIUHEHUN.

OU3NYECKNE U XUMUYECKHE SIBIICHUS. XUMUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHE YypaBHeHudA. Kiaccupukanuss XUMHUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOU MOCY 10, TpaBUIaMHu pabOThl B TAOOPATOPUU U MTPUEMAMU
oOparieHus ¢ 1abopaTOpHBIM 00OPYIOBAaHUEM, U3YUEHHE U OMHCAaHUE (PU3NUYECKUX CBOICTB
00pa30B HEOPraHWYECKUX BEILECTB, HAOMOAeHNE (PU3NYECKUX (IIJIaBJICHUE BOCKA, TasHUE
JIbJa, pacTHUpaHUWE caxapa B CTYIKEe, KHUIIEHHE W KOHJEHCAIMsS BOJAbl) U XHUMHUYECKHX
(ropeHue cBeuM, NMPOKAIMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C KHCIOTOM)
SABJICHUM, HaONIOJCHUE | OINUCAaHWE MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpPEeaKIuil
(pa3noxeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iioKeHue
ruapokcuga meau () mpu HarpeBanuu, B3auMOJAEICTBUE *kKeje3a C paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pas3jcieHHs CMecel: C TOMOINBI0 MarHuTa, (QILTPOBAHHE,
BBINIAPUBAHUE, NUCTUULILMUSA, XpoMmaTtorpadus, MPOBEACHUE OYUCTKHA MOBApEHHOW COJIH,
HaOMIOZICHUE M ONKMCAHUE PE3yJIbTaTOB IMPOBEACHUS ONbITA, WJUIFOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MacCChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIApOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Knuciopoa — 3JIeMEHT U IPOCTOE BELIECTBO.
Haxoxnaenue kucnopoga B mpupoie, (U3NYECKMe U XUMHUYECKHE CBOICTBa (peakuuu
roperusi). Oxcuabl. [lpumenenne kuciopoga. CrnocoObl TOJNydyeHHUs KHUCIOpoAa B
nabopaTopud ¥ TpOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUTOTpOITHAs MOAUUKAIINS KACTIOPOa.

TennoBo#t 3(pdeKkT XUMHUUECKOU peaKIuu, TEPMOXUMUYECKUE YPAaBHEHHUS, DK30- U
DHAOTEPMUYECKUE peaKUWU. TOIUIMBO: Yroiab M METaH. 3arpsA3HEHUE BO3AYyXa, YCHICHHUE
napHUKOBOTo 3¢ (dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — smeMeHT M mpocToe BemecTBo. HaxoxaeHune Boaopoaa B TNPUPOZE,
(du3nUecKue 1 XMUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOObI osydeHus. Kucinotel u comu.

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

dusnyeckue cBOWCTBAa BOAbl. Boxa kak pactBopurtens. PactBopsl. HachllieHHble u
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTh BelIecTB B BojJe. MaccoBasi A0Js BEUIECTBA B
pacTBope. XUMHYECKUE CBOMCTBA BO/bl. OCcHOBaHUs. POib pacTBOPOB B IPUPOJAE U B KU3HU
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yenoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3sHeHUE OpUPOIHbIX BoJ. OXpaHa v OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neoprannyeckux coemunennid. Oxcunbl. Kimaccudukamms oKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M  HECOJIeoO0pas3yIolIue.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOWMCTBA OKcHAOB. [lomydenue
OKCH/JIOB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IMIENTOYM W HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBanuii. PU3nyecKue U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [loiyueHue
OCHOBAHUM.

Kucnotel. Knaccudukarmuss kucinor. Homenkmarypa kucinor. OPusnueckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHOcTM MmetammoB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Howmenknatypa coseil. ®Pusznueckue M XUMHYECKHE CBOMCTBA COJIEH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJCICHUE COJEpKaHUA KHUCIOpOoJa B BO3JAYyXE, IOJIy4YECHUE,
coOupaHue, paclio3HaBaHUE M U3YUEHUE CBOMCTB KUCIOPOAa, HAOIIOCHUE B3aUMOICHUCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHusi TopeHus (moxkapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB U OINKCAHHE HUX CBOMCTB, MOJy4YeHUE, COOMpaHHE,
pacro3HaBaHWE W U3YYEHHE CBOWMCTB BOJIOpoja (FOpeHHe), B3aUMOJEHCTBHE BOAOPONA C
okcugoMm meau (I1) (Bo3MOKHO UCTONIb30BaHUE BUEOMATEPUATIOB), HAOIOIeHHE 00pa3IoB
BEIIIECTB KOJUYECTBOM | MOIIb, HCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEACTEHHON MacCOBOU JONEH
PacTBOPEHHOrO BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METAJJIaMU (HATPUEM U KaJIbI[UEM)
(BO3MOHO HMCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LOB HEOPraHMYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W 1Iejouei, u3yuenue B3aumozeictBusi okcuma meau (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHUCJIOT C MeTaUIlaMU, PEaKIuil HeWTpaau3aluu, MOJy4eHUE HEpPaCTBOPHUMBIX
OCHOBaHHUI, BBITECHEHHME OJHOTO MeETajyla JAPYrMM W3 pPacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe « BaKHENIINe KI1acChl HEOPTaHUYECKUX COEIUHEHUID.

IHepuoanueckuii 3akoH u Ilepuoanyeckass cucreMa XUMHYECKHUX 3JeMeHTOB /I,
N. MenneneeBa. CrtpoeHue arToMoOB. XuUMHYecKass CBs3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBble TOMBITKH KIACCH(PUKAIMH XUMHYECKUX dJeMeHTOB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETIOYHO3EMEIIbHbIE METAJUIbl, TaJIOTE€HbI, UHEPTHBIC
razbl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

ITepuonnueckuii 3akoH. lleproamueckas cucrema XUMHAYECKUX diemeHTtoB [[. .
MenneneeBa. KopoTkonepuoanass U aiauHHonepuoanas Gopmel Ileproaudeckoit cucteMsl
xumuueckux snemeHtoB . WM. MenneneeBa. Ilepuonbl u rpynmbl. OUZMYECKUN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB artoMHbIX snep. HM3ortombl. OnektpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J04YeK aTOMOB TEepBbIX 20 XWMHUYECKHX 3JIeMEeHTOB [lepmomnueckoit



cucremsl /1. 1. MenneneeBa. XapakTepuCTHKa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJ0KEHUIO
B [Iepnonnueckon cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUs  paguyca  aTOMOB  XMMHYECKUX  DIJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIaM U IIEPUOJIAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuonnueckoil CUCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJIA pa3BUTHUSA HAYKU U NpakTuku. [{. 1. MenaeneeB — y4€HbIN U rpak1aHVH.

Xumuueckass  cBsa3b.  KoBaneHTHass — (mosiipHas M HEMOJISIPHAsi)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHusa. OKHCIUTENBHO--BOCCTAHOBUTEINbHBIE peakuuu. IIporeccel
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3loB BEUIECTB METANIOB U HEMETAIUIOB, B3AUMOJEHCTBHAE THAPOKCHIA
[IMHKA C PaCTBOPAaMHU KHUCJIOT U IIEJIOYEH, MPOBENECHUE ONBITOB, WILTIOCTPUPYIOMINX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHue,  peakiuu  pas3lIokKeHUs,
COCTMHCHUSA).

Mesicnpeomemmuoie ceéa3u

Peammszannss MeEXNpeAMETHBIX CBA3EM NpPU  HM3YYEeHMM XUMHH B 8 KIacce
OCYIIECTBIISIETCSL Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK U
MOHSTUH, SIBIIAIOIINXCS CUCTEMHBIMHU Ul OTACJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO01mue ecTecCTBEHHO--HAy4YHbIC TMOHSTHS: HAYYHBIM (pakT, THUMNOTE3a, TEOPHs, 3aKOH,
aHaliW3, CHUHTE3, KJIacCU(pUKAIMS, TMEPUOTUYHOCTb, HAOJIOJCHUE, DKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, dJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarHoe
COCTOSIHME BELIECTBA, ra3, (M3NYECKUE BEIIUYMHBI, EAUHUIBI U3MEPEHHUS, KOCMOC, TUIAHETHI,
3BE311b1, ComHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpANbI, TOPHBIE MOPOABI, TOJE3HBIE
HCKOIIa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

Ilepuonnueckuit 3akoH. llepmommueckas cucrema xuMmudeckux sneMeHTtoB [ U.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NMEPUOJOB, KalIus, KAIbLUUAS U UX COCIMHEHUU B COOTBETCTBUM C
ITOJIO’KEHHUEM DJIEMEHTOB B [leprnoanueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CtpoeHue BellecTBa: BUAbI XMMHUYECKOW CBSI3U. THUMBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUMNA KPUCTALNIMYECKOM PEIIETKA U BUAA XUMHUYECKOMU
CBSI3U.

Knaccudukanusa u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIINXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYECKMX peakluid IO pPa3IudHbIM TpHU3HaKaMm (M0 YUCITYy U
COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY 3((}eKTy, MO0 H3MEHEHHUIO
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CTETNIEHEW OKHUCIIEHUS XHMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTn xuMu4eckon peakiuu. [lonsatue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMUYECKUX peakiusx. [[oHsTHEe O FOMOT€HHBIX M T€TEPOreHHBIX peakuusx. [lonsarue o
kataim3e. [loHATHE O XUMUYECKOM paBHOBecHH. DakTOphl, BIUSIONIME HA CKOPOCTH
XUMHYECKOUN PEAKIINN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEINILHBIE PEAKIIUU, JJIEKTPOHHBIN OallaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHOM pEeaKuunH. CocraBnenue ypaBHEHUI OKHCIIUTEIIbHO- -
BOCCTAaHOBUTEJIbHBIX PEAKIIUHN C UCTIOJIBb30BAHIEM METO/Ia AIEKTPOHHOTO OallaHca.

Teopust SIEKTPOIUTUYECKOW AUCCOLMALMU. OJEKTPOJUTBI M HEDJIEKTPOJIMUTHI.
Kartnonsl, annonsl. MexaHu3M AUCCONMAIMNA BENIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU
cBsa3u. Crenenp guccounanyv. CUIbHBIE U CIA0BIE JIEKTPOJIHTHI.

Peakuuu noHHOrOo 0OMeHa. Y CIOBUSI MPOTEKAHUS PEaKI[Uii HOHHOTO OOMEHa, MOJTHBIC
Y COKpAIIEHHBIE MOHHBIE YpaBHEHHS peakuuil. CBOWCTBA KUCJIOT, OCHOBAaHWW W COJIEN B
CBETE MPEJCTABICHUN 00 AJIEKTPOJUTHUECKON Aucconuanuu. KayecTBeHHbIE peakuuu Ha
noHsbl. [IoHsATHE O TMApPONN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUINYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB —
METaJUIOB M HeMmeTalyioB (Tpadura M anMasza), CIO0XHBIX BEHIECTB (XJIOpHAA HATPHs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKUHUH OT BO3JCHCTBUS Pa3IUYHBIX
(GakTOpoB, HUCCIIEJOBAaHME  BJEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JAUCCOLMAIMN KHUCIIOT, LIEN0Ye U coiel (BO3MOXHO MCIOJIb30BAaHUE BHUJEO MAaTEpUasOB),
MIPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BblAEJIEHUE Tra3a, 00pa30BaHHUE BOJIbI), OMBITOB, WILTFOCTPUPYIOIIUX
MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUMid (TOpeHHe, peaklUuu pas3ioKeHUus,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEUIECTB C IOMOIIbI0 KAaue€CTBEHHBIX
pEaKuui Ha HOHBI, PEIICHUE KCIIEPUMEHTANBHBIX 3a7a4.

HemeraJsibl 1 X cOeIMHEHUS

OO01mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — rajOreHOB.
XVMHUUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aUMOJICUCTBUE C METaJJIaMU, HEMETAJIJIaMH,
niesnioyamu). Xnoposogopod. ConsiHas KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIY4YECHHE,
npuMeHeHue. JlencTBue XJiopa ¥ XJIOPOBOAOPOJA HA OpPraHU3M 4YeJoBeKa. Baxuelmue
XJIOPUJBI U UX HAXOXKIAEHUE B IPUPOJIE.

O6miast xapakrepuctuka 3meMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTeNeHn okucieHus. CTpoeHue u (pusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa U cepbl. AJIOTPONHBIE MOIU(PUKALMUA KHUCIOPOAAa M Cepbl. XHUMHUYECKHE
cBoricTBa cepbl. CepoBOOPOA, CTpOeHUE, (PU3NUECKUe U XUMHUUYECKHE CBOMCTBA. OKCHJIBI
cepbl Kak TMpEJACTaBUTEIM KHUCIOTHBIX OKcUIoB. CepHasg Kuciaora, (Quanyeckue Hu
XUMHUYECKUE CBOMCTBa (00IIME KakK MpEACTaBUTENS Kilacca KUCIOT W Crelu(puyecKue).
XVMMHUUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOco0a MONy4YeHUs] CEpHOMN
KUCHOTHL. [IpuMeHenune cepHoi KUciaoThl. CoJIM CEpHOU KUCIIOThI, KAYECTBEHHAS peaKkUys Ha
cynbdar-uon. Haxoxmenue cepbl U €€ cCOeUHEHUN B NpHUpOe. XUMUUIECKOE 3arpsi3HCHHE



OKpY>Kalollled cpelbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE J0XKIW, 3arpsA3HEHHE BO3JyXa U
BOJIOEMOB), CITIOCOOBI €T0 MPEJOTBPAIICHHUS.

OOmas xapaktepuctuka sneMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHEHHE B MPHUpPOAE, (U3NYECKUE U
XuMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMUak, ero ¢Gu3nuecKkue u
XUMHUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Cojiu aMMOHMs, UX (U3UYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha HOHbI aMMOHUs. A30THas
KHUCIIOTa, €€ ModyyeHue, (GU3nYecKue U XMMUYECKHue CBOMCTBA (00IIMe KaK MpeaCcTaBUTEINs
KJ1acca KUCIOT U crnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUueCTBE
MUHEpAIbHBIX yJI0OpeHUid. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COeITMHEHUSIMU
a3oTa (KHCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3JayXa, MHOouBbl Hu BoJgoéMoB). Docdop,
ajuoTpornHble  Moaudukauu Gocdopa, GulnUecKue W XUMHUYECKHe CcBoicTBa. Oxcup
dbochopa (V) u pochopnas kucnora, Gpuanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATIBHBIX YA0OPEHHUIA.

OOmast xapakrepuctuka 371eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE  CTENEHM  OKUCIEHUs.  YTIEepol,  aUIOTPOIHble  MoJu(pUKanuy,
pacnpocTpaHeHue B NpHpPoAe, (PU3MUECKME W XUMUYECKHE CBOMCTBA. AJcopOuus.
KpyroBopor yriepoga B mpuponae. Okcuabl yriepoaa, UX (QU3NYEecCKHue W XUMHYECKUE
CBOMCTBA, JICCTBUE HA YKUBBIE OPraHU3MBbI, MOJIYYECHUE M MPUMEHEHUE. DKOJIOTHYECKUE
npoOJemMbl, CBA3aHHBIE ¢ OKcuaoMm yrieponaa (IV), rumoresa rio0anbHOTO MOTEIICHUS
KJIMMaTa, NapHUKOBBIM 3ddexT. YronbHas kuciota u e€ coiau, UxX (Quanyeckue u
XUMHUYECKHUE CBOMCTBA, MOJIydeHUE M NpuMmeHeHue. KadecTBeHHas peakuus Ha kapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHSATHS OO0 OPraHUYECKUWX BEIIECTBAX KaK O COCAMHEHHUAX
yraepojna (MeTaH, 3TaH, OSTWIEH, AaUETWUJIEH, S3TaHOJ, TJIUUEPUH, YKCYCHash KHUCIIOTA).
[IpupoaHbie UCTOYHWKH YTICBOAOPOMOB (YroJib, IPUPOIHBIA Ta3, HE(TH), MPOAYKTHI HUX
nepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH. [loHATHE O OMOJIOTHYECKH
BaXHBIX BEIIECTBAX: JXKHUpaX, OENKax, YIJIeBOJAaX — W WX POJM B JKU3HHU YEIOBEKA.
MarepuanbHOe eJUHCTBO OPTAaHMUYECKUX U HEOPTaHWYECKUX COCTMHEHUN.

Kpemuuii, ero ¢u3mueckue U XMMUYECKHE CBOMCTBA, TMOJYYCHHE U IMPUMEHEHUE.
Coenunenusi kpemHusi B mpupojge. Ob6mue npencrasieHusi 06 okcuae kpemuus (1V) u
KpeMHHeBOM Kucjore. CHIMKaThl, UX HCIOJb30BaHWE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiime cTpouTeNbHBIE MaTepUalbl: KEpaMUKa, CTEKIIO, IIEMEHT, OCTOH, >KeJIe300€TOH.
[IpoOGnemMbl G€30MacCHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPHAJIOB B IOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumenm:

W3yuyeHHEe OOpa3I0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI,
MIPOBE/ICHAE KAUeCTBCHHBIX PEaKIMi Ha XJIOPUI-UOHBI M HAOJIOJACHHEC IPU3HAKOB HX
MIPOTEKAHUS, OMBITHI, OTPAKAIOIINEC (DU3NICCKUEC M XUMUUICCKHE CBOMCTBA TajJOTEHOB M UX
COEIMHEHUI (BO3MOKHO HCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), O3HAKOMJIEHHE C OOpa3liaMu
XJIOpUIOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCeAMHECHUSIMU
(BO3MOXHO HCTOJB30BaHUE BHIEOMATEPHUAIIOB), HAOMIOACHHE TIpollecca OOYTIUBAHMUS
caxapa MOj JEHCTBHUEM KOHIIEHTPHUPOBAHHOW CEPHON KHUCJIOTHI, U3YUYCHHE XHMHUYECKUX
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CBOMCTB pa30aBICHHOI CEPHON KUCIOTHI, MPOBEACHNE KAaUYEeCTBEHHON peaklnu Ha Cyabdar-
WOH W HaOIIIO/ICHNE MpU3HaKa €€ MPOTEKaHWs, 03HAKOMJICHHE ¢ (DU3NYECKUMH CBOWCTBAMHU
azota, (ochopa M wuX coemuHEeHUN (BO3MOXXHO WCIOJIB30BAHUE BHICOMATEPHAIIOB),
oOpasmamu a30THBIX U (HocHOPHBIX yHOOpEHHA, MOTydeHrne, COOMpanne, paclio3HaBaHUE |
U3YYEHHUE CBOWCTB aMMHAKA, MPOBEJACHUE KAYECTBEHHBIX PEaKUUll HA WOH aMMOHHUS M
¢docdar-uoH U U3yyeHUe NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHUE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTHI C MEAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), U3YUYCHHE
MoJieNiel KpUCTAJUIMUECKUX pemeEToK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHUE C
IPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM
pOTHBOrasa, Mojy4yeHue, coOMpaHue, paclo3HaBaHUE U M3YYEHHE CBOMCTB YIJIEKUCIIOTO
ra3a, TpOBEJICHWE KAauyeCTBEHHBIX pEaKIWii Ha KapOOHAT W CUJIMKAT-UOHBI U HW3YYCHUE
MPU3HAKOB UX MPOTEKAaHMS, O3HAKOMJIEHHE C MPOJYKIMEN CHIMKATHOW MPOMBILIIJICHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe « BakHEeNIIne HEMETAIUIbl U KX COCTMHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OOmiast xapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM MX
nonoxxenuss B llepuonnueckoit cucrtemMe xumudeckux snemeHtoB . M. MenneneeBa u
ctpoeHusi atoMoB. C(CTpoeHue MeTauioB. Meraunueckass CBSI3b M METaJUIMYeCKas
KpUCTAJUIMYECKasl PEHIETKA. DIEKTPOXUMUYECKUN ALl HAIPSKEHU MeTalioB. dusnyeckue
U XUMHYECKHE CBOWCTBa MeTayuioB. OOmue crnocoObl moiydeHuss MerauioB. [loHstue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nosiokeHUWe B Ilepuoandeckon cuCTeME XMMHUYECKHX
aneMmeHTOB 1. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaAXOXJIeHUE B nipupoae. Gusznueckue
1 XMMHYECKHE CBOMCTBA (Ha mpumepe HATpus W Kaius). OKCUAbl U TUIPOKCUJIBI HATPUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHU.

[[{enoyHO3eMENBbHBIE METAJUIBI MAarHuid W KajnbLWil: moJiokeHue B l[lepuommueckoi
cucteMe xumuueckux snemeHToB [[. M. MeHneneeBa, CTpoeHME UX aTOMOB, HAXOXK/ICHUE B
npupone. Duznueckue M XUMHYECKHME CBOMCTBA MarHusi W Kaiabuus. Baxueimme
COeMHEHUs Kanblus (OKCU, Tuapokcuia, coium). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpaHEHUS.

AmomMuHHN: nonoxeHue B Ilepuoanmveckoi cucreme XMMHUeckux 3yemeHToB Jl. U.
MenzeneeBa, CTpO€HHME aroma, HaxoxacHue B npupoae. Dusznyeckue M XUMHUECKUE
CBOMCTBa aTIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A AJTFOMUHHUS.

Kenezo: monoxenune B lleproamueckor cucreMe xumuyeckux siemeHToB [l U.
MenpaeneeBa, CTpO€HHME aroma, HaxoxjaeHue B npupoae. Duzndeckue M XUMHUECKUE
cBoricTBa keneza. Okcuapl, ruapokcuasl U conu xeneza (II) m xeneza (Ill), ux cocras,
CBOMCTBA U MOJYYECHHUE.

Xumuueckuiui IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMyd METaJJIOB M CIUIABOB, MX (PU3MYECKUMH CBONCTBaMH,
M3YUYCHHE PE3YIbTATOB KOPPO3UH METALIOB (BO3MOXKHO MCIIOJIh30BaHUE BUICOMATEPHATIOR),
OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHAA Kajlblldd W HATpusi C BOAOU (BO3MOXKHO
HCIIOJIL30BaHNE BHUCOMATEPUAIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Ipoliecca
TOPEHHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAHUE BUACOMATEPUATIOB), MPU3HAKOB
MPOTEKAaHNS KAUECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KaJlblus, aIFOMAHUS, [IMHKA, )Kee3a
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(I u xenesza (111), mexu (11), HabmroeHNE M ONMKMCAaHUE MPOIIECCOB OKPAITMBAHUS IJIAMCHH
MOHAMHU HATpus, Kalnus M KajnbUuus (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
uccleqoBaHie aM(OTEPHBIX CBOMCTB THAPOKCHAA aJTIOMUHHUS M THAPOKCHAA IIMHKA,
pelIeHre 3KCIEPUMEHTANIBHBIX 33a4 10 TeMe «BakHel1re MeTaJIbl U UX COSTUHEHUS.

XuMHS U OKPYKAKIIas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUECKUX peakinii B ObITy. [lepBas moMoIib npu XMMUYECKUX
0’KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroled cpenbl (mpenenbHas — JOMyCTUMAs
KOHIIeHTpalus BeuiecTs, aainee — [1JIK). Pons xumun B pelieHun 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHaloB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEPHbIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peammszanust MeXNpeAMETHBIX CBSA3EM NpPU  HM3yYEeHMM XUMHA B 9  Kiacce
OCYULIECTBJISIETCSL YEPE3 UCIIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUH, SBISIOIIMUXCA CUCTEMHBIMU JJISl OTHEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, KilacCUPUKaUus, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIECPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJEINb, SBJICHHE, NApHUKOBBIA 3(PQEKT, TEXHOJIOTrus,
MaTepHuabl.

®dusnka: marepus, aToM, 3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, AJIEKTPUYECKUH 3apsll, MPOBOJHUKH, MOJYHIPOBOIHUKH,
JTUAJIEKTPUKH, (DOTODTIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, I'a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAIMYECKAsl PEHIETKA, CIUIaBbl, (PU3MYECKUE BEIMUMHBI,
€AMHUIIBI U3MEPEHMSI, KOCMUYECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/b1, COTHIIE.

buonorus: ¢poTocunrtes, AbIxaHue, ouocdepa, IKOCUCTEMA, MUHEPATbHBIE YI0OpEHNS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE TMOPOIBI, TOJE3HBIC
MCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

10



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI ITO
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MNPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCSI B XOJe OOYy4YCHHs] XUMHH B €IMHCTBE Y4YeOHOW H BOCHHUTATEIHHOU
JCSITEIFHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMA POCCUHUCKAMHU COIMOKYJIBTYPHBIMH M
TyXOBHO-HPABCTBCHHBIMHU I[EHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MIOBENICHUSI M CIOCOOCTBYIOT TIPOIECCaM CaMOTIO3HAHWSI, CAaMOPA3BUTHA U COIHAIA3AINN
00yJarommxcs.

JIMIHOCTHBIE Pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIINXCS PYKOBOACTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IIECHHOCTHBIX OPUCHTAIIMHA W PACIITUPECHUE OIBITA ISATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

IIEHHOCTHOTO OTHOIICHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy9YHOMY HACJICJWI0, TIOHMMAHWS 3HAYCHUS XUMWYECKOHW HAyKHW B JKU3HU COBPEMEHHOTO
001ecTBa, CIOCOOHOCTH BJIAJICTh TOCTOBEPHON MHGOPMAIIHEH O TTEPEAOBBIX TOCTHKCHUSIX H
OTKPBITUSX MUPOBOW W OTEUECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPONCTBE MUpPa U OOIIECTRA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS] O COIMATIBHBIX HOPMAaxX W MPaBWIAX MEKIWYHOCTHBIX OTHOIIECHUN B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
yueOHO-HCCIIeIOBATEIbCKON, TBOPUYECKOM W JPYTUX BHUAAX JEATEILHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW JIEATENHOCTH TPHU BBIIIOJHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIMOJTHCHUM XUMHWYECKUX OKCIEPUMEHTOB, CO3JaHUU YYCOHBIX IPOCKTOB,
CTpEMJICHHS K B3aUMOIMOHMMAHWI0O U B3aWMOINOMOIIM B TMpOlecCe ATOM ydueOHOM
JeSATETLHOCTH, TOTOBHOCTH OIICHMBATH CBOE IMOBEICHUE W TOCTYIIKM CBOMX TOBApHIICH C
MO3UIINHA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYCCKHAE TMPEIACTABICHUS O BEIIECTBE MW XUMHUYCCKOH pEaKInd,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKW U COCTABIAIONIME OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHUpaA, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aWMOCBS3SX UYEJIOBEKA C MPHUPOAHOU CpenoH, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAlPABJICHHBIC HAa MOJYyYE€HUE HOBBIX 3HAHWM MO XWMUH,
HEOOXOAMMBIC JUIsI OOBSICHEHUS HAOIIOJaeMBIX MPOIIECCOB U SIBIICHUM, MO3HABATEIHLHOM,
WH()OPMAITMOHHOW W YHUTATEIbCKOW KYJBTYpPhl, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOH, MTOCTYIMHBIMA TECXHHUYCCKUMHU
cpencTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYUYCHUIO U MO3HAHUIO, JTH0003HATEIHLHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM M HCCICAOBATEIILCKOW ACATEIBPHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAJIbHCHUIIICM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 370POBBIM 00pa3 KWU3HU, OCO3HAHWE IOCICACTBUN W HEMPHUITHE BPETHBIX
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MPUBBIUCK (YIMOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KYpPEHUSs), HEOOXOIUMOCTH COOJTFOICHHS
mpaBujl 0€30MAaCHOCTH MPHU OOPAIICHUN C XMMUYECKUMH BEIIECTBAMHU B OBITY U peajbHOM
KHU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

HHTEpEC K MPAKTUUYECKOMY H3YYEHHUIO Mpodeccuid W Tpyda pas3idyHOTO poja,
yBaOXCHHE K TPYAy U pe3yjbTaraM TPYAOBOM JEATCIHHOCTH, B TOM 4YHCJE Ha OCHOBE
NPUMEHCHHS TPEIMETHBIX 3HAHMM 110 XHWMHH, OCO3HAHHBIM BHIOOp WHIWBHIYyaIbHOU
TPAeKTOPUM MPOJOJDKEHHS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XWMHH, OOIICCTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHenrHoW mpodeccuoHalIbHON
NEATeIbHOCTY MW Pa3BUTHUS HEOOXOJUMBIX YMEHHMM, TOTOBHOCTH aJallTUPOBATHCS B
podeCCHOHATTEHOM Cpeie;

6) IKOJOrHYeCKOr0 BOCIIUTAHMS

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOIICHUE K MPHUPOJIC KaK HCTOUYHMKY >KU3HHM Ha
3emJie, OCHOBE €€ CyIIEeCTBOBaHUs, MOHUMAHKE IIEHHOCTH 3JI0pOBOro U 0€30macHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS TIpaBUJl O€30MIaCHOIO MOBEJICHUS MpU padboTe
C BEILIECTBAaMH, a TAKXKE B CUTyaIUsX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIydaeMble TIPH U3YYECHUU XUMHH, JUIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOAHOM CpeAaoi, il TOBBIIICHHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa AKOJOTHUYECKUX IMPoOJieM U
MyTe HUX PEIICHHUS MOCPEICTBOM METOJ0B XMMUM, SKOJOTHYECKOIO0 MBIILJICHUS, YMEHUS
PYKOBOJICTBOBATbCSl UM B TTIO3HABATEIbHOM, KOMMYHUKATUBHOM M COIMAJIBHOM MTPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe meranpeaMeTHbIX pe3yJbTaTOB BBIJACISIOT 3HAUMMBIC sl (DOPMUPOBAHUS
MUPOBO33pEHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOpHUs, MPHUHIMI, TUMOTe3a, (akT,
CHUCTE€Ma, TPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX TpeAMEeTax M TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATUX MPEIMETOB
(dhopMupoOBaTh MPEACTABICHUE O IEIOCTHOM HAy4YHOM KapTUHE MUpa, U YHUBEPCAJIbHbBIC
y4ueOHbIe JeicTBUs (TO3HABaTEIbHbIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC), KOTOpHIE
obecrieunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITCIHPHOMY IUIAHUPOBAHUIO M
OCYILIECTBIICHUIO YUCOHOM AeATESILHOCTH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble jornveckue 1ecTBUA:

YMEHHUSI HUCIOJIb30BATh MPHUEMBI JIOTHYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHUIA:
PaCKpBIBaTh CMBIC XUMMYECKMX TIOHATHN (BBIACIATH HX XapaKTEepHbIC IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSIMH), WCIOJIb30BaTh TMOHSATUS IS
OOBSICHEHUS OTIEIbHBIX (PAKTOB M SBJICHWM, BBIOMpPATh OCHOBAHUS W KPUTEPUM IS
KJIacCU(UKAIIUA XUMUYECKUX BEIICCTB U XUMHUYECKUX PEaKIMi, YCTaHABIMBATH IPUIUHHO-
CJICAICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3Y4YCHUS, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, IO AHAJIOTUH), I€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

yMEHHE TPUMEHSATh B  TpollecCe  TMO3HAHWUS  TOHATUS  (NMIPEeIMETHBIE U
METanpeIMETHbIE), CHUMBOJMYECKUE (3HAKOBBIC) MOJICIH, UCIIOIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IITUPOKO IPUMEHSIEMBIE B XUMHUH MOJCIBHBIC IPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKas (opMyna M ypaBHEHUE XUMUYECKON
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peakiuu — MpU pEIIeHWH Y4eOHO-TIO3HABATEIbHBIX 3a/lad, C Y4ETOM STHUX MOJENIbHBIX
MIPEACTABICHUI BBISIBISATE W XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH HM3y4aeMbIX
OOBEKTOB — XHWMHUYECKHX BEUIECTB H XHMHUYECKUX PEaKIUi, BBIBIATH 0OIINE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSI3M M MPOTUBOPEUYUS B HM3Y4AEMbIX
npoleccax U sIBJICHUAX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

YMEHHE UCIIOIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE UHCTPYMEHTA MO3HAHHUS, A
TaKkkK€ B KayecTBE OCHOBBI Il (POPMHUPOBAHUSI TUIIOTE3bI IO TMPOBEPKE MPABUIBHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

pUOOpPETEHUE OMBITA IO IUIAHUPOBAHUIO, OPraHU3aALMU U MPOBEJACHUIO YUCHUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOJI0M IpoIiecca, CAMOCTOATEIBHO TPOTHO3UPOBATh
ero pesyiabTar, (GopmynaupoBaTh OOOOIIEHUS M BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO
OMbITA, UCCIIEIOBAHUSA, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIUIO pPa3IUMYHBIX
BUJIOB U (OPM MPEACTABICHUS, MOTYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh POTHUBOPEUMBYIO U HEJTOCTOBEPHYIO MHPOPMAIIHIO;

YMEHHME NPUMEHATh pa3IUYHble METOJbl M 3alpochl MpH IOUCKE U 0TOOpe
MH(GOpPMallUd U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX JUIS BBIIIOJHEHUS Y4€OHBIX U
MO3HABATENbHBIX 3aJa4 ONpEACNIEHHOr0 TUMa, MPUOOpETeHHue OombiTa B o01acTu
UCIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJaJeHUE KYJIbTYpOu
AKTUBHOTO HCIIOJIb30BAHMS Pa3JIMUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMPATH
ONTHUMAaJIbHYI0 (OpMy MpeCTaBIeHUs WH(DOPMALMK U WLTIOCTPUPOBAThH PEIIAEMbIE 3aa4u
HECJIO)KHBIMU CXEMaMH, IMarpaMmamu, IpyruMu (popmamMu rpauky 1 ux KOMOUHALMSIMU;

YMEHUE UCIOJIb30BaTh U aHATM3UPOBATh B Mpolecce y4eOHON U MCCIeI0BATENbCKOM
NEeATENbHOCTH WH(OPMAIIMI0O O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOrO XO3SHUCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUSI 3aJlaBaTh BOMPOCH (B XOJie¢ AMANora W (WJIM) JIUCKYCCHM) TIO CYIIECTBY
oOcyxnaeMol TeMmbl, (HOPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
NPEJI0KEHHOM 3a7a4H;

YMEHUS TPEACTABIATh IOJYYEHHBIE PEe3yJIbTaThl MO3HABATEIBHOM JESITEIIBHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTaxX; JeNaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBIIOIHEHUS
XUMUYECKOTO JKCHepuMeHTa (J1abopaTopHOro OmbITa, JA0OpAaTOpPHOW paboOTHI IO
MCCJIETOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOM
U HCCIEA0BATENIbCKOW NESITeIbHOCTH NPHU PEIICHWH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE
yuéTra OOLIMX HHTEPECOB M COIVIACOBAHMS MNO3UMLUNA (0OCYKIeHHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE€ HITYPMbD», KOOPJIWHAIIMS COBMECTHBIX JIEUCTBHM, ONpeneseHue KpUTEPUEB MO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE  CaMOCTOSITEIBHO  ONPENENsATh  LEIW  JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISAITh, KOHTPOJUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
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JesITeNIbHOCTh, BbIOMpaTh Haubonee 3(QeKTUBHBIE CIOCOOBI pEIIeHHUs YYEeOHBIX U
MTO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh WM KOPPEKTUPOBATH MPENTIOKEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUNA C YYETOM MOJIyUYECHHS HOBBIX 3HAHHMN 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLUEHUBATH COOTBETCTBUE IOIYYEHHOTO
pe3ynbTrara 3asBJICHHOM LEIM, YMEHHE HCIIOIb30BaTh W AHAIU3UPOBATH KOHTEKCTBHI,
peajaracMble B yCIOBUM 3aJaHUN.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJIbTATOB IO OCBOEHHUIO O0S3aTEIBHOTO COJEpKaHUs,
YCTaHOBJIEHHOTO JIaHHOM (enepanbHOil paboueld mporpaMMmoi, BBIIEISIOT: OCBOCHHbBIE
oOy4arolMMUCSl Hay4HbIE€ 3HAHUSA, YMEHHUS M CHOCOObI IEHCTBUM, cneuuduueckue s
MPEAMETHONW 00JaCTH «XHUMHS», BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIIPETalluM, MPEeoOpa3oBaHUI0O U TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaILUSX.

K koHIy 00yueHus B 8 kJiacce rnpeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

o pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IIOHSATHH: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3IIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJECHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas MW MOJEKYJSIpHas —Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBas JOJS XMMHYECKOTO 3JEMEHTa B
COCIMHEHHH, MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBAaHME, COJIb,
AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peakuus, Kiaccupukauus
peaKlMii: peakuu COEIWHEHHUS, PEAKIMH PA3JI0KEHUS, PEaKUUU 3aMEIICHMs, peaKIuu
oOMEHa, 3K30- M JIHAOTEPMHUYECKUE PEAKLMH, TEIJIOBOM 3(PQEKT peakuuu, SApOo aroma,
AJIIEKTPOHHBIN CJIOW aTOMa, aTOMHasi OpOUTalb, paANyC aTOMa, XUMUYECKas CBS3b, MOJISpHAs
Y HETOJISIpHAsI KOBAJIEHTHAs! CBA3b, HOHHAS CBSA3b, MOH, KAaTHOH, aHWOH, PacTBOP, MaccoBas
710J1s1 BelecTBa (MPOIEHTHASI KOHIIEHTPAIUsI) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN WU IPUMEHATH
9TH TOHSTHS NPU ONMCAHUU BEUIECTB U UX ITPEBPAILCHMIA;

o UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY ISl COCTaBIEHUsI (POPMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

o OMpEeNeNsITh BAJICHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTENEHb OKHCIJICHHS DJIIEMEHTOB B OMHAPHBIX COEIMHEHHMSX, NMPUHAJJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIaCCy COeIMHEHUH 10 (hopMyJiaM, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAS U
WOHHAs1) B HEOPraHUYECKUX COECUHEHUSX;

. packpeiBaTh  cMmbica  Ilepmommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IOHUMAaHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
AJIEMEHTOB OT MX MOJOXkeHud B lleprogmueckoil cucteme, 3aKOHOB COXPAHEHUs MacChl
BEILIECTB, TOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJIpo;

o OMKCHIBATh U XapAKTEPHU30BaTh TabIMuHyto ¢opmy Ilepumonnyueckoit cucTeMsl
XUMUYECKUX DBJIEMEHTOB: pAa3iMyaTh MOHATUS «rjaBHas mnoarpynmna (A-rpynma)» u
«mnoboynas mnoarpynna (b-rpynma)», wmambie W OOJNBIIME TEPUOILI, COOTHOCUTH
o0o3HaueHUs, KOTOopble HMeroTcss B Tabmuue «llepuoanueckas cucreMa XUMHYECKHX
anemeHToB J[. M. MenaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
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XUMUYECKUX IJIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee 9ucio JMEKTPOHOB U paclpeieiicHue
WX TI0 AJIEKTPOHHBIM CJIOSIM);

o KJIaCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPTaHWUYECKHUE BEIeCTBa,
XUMHYECKAE peaknuu (M0 YHCIy M COCTaBy YYAaCTBYIOIIUX B pEAKIUU BEIIECTB, IIO
TerioBoMy Y ekry);

o XapaKTepu30BaTh (OMUCHIBATH) OOIMME XWUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKIAs OMHCAHUE MPUMEPAMH MOJICKYISPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHH;

L ITPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3BMOXHOCTH IIPOTCKAHUA XUMHUYICCKUX HpeBpaHIGHI/IfI B PA3JIMYHBIX YCIIOBUAX,
L BBIYUCJEITh OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO WM MOJEAPHYIO MACChbl BCIICCTB,

MAaCCOBYIO MOOJIIO XHUMHYCCKOI'O 3JJICMCHTaA IIO (1)OpMy.]I€ COCOAUMHCHHUA, MACCOBYIO OOJIIO
BCIICCTBA B paCTBOPC, IIPOBOJNUTH paC‘-IéTBI I10 YPaBHCHHIO XUMHUYECKOM PCaAKINH;

° MIPUMEHSATH OCHOBHBIC OTEPAIMM MBICIUTEIBLHON JEATEIPHOCTH — aHAIHW3 W
CHUHTE3, CpaBHEHHUE, O0000IIeHUe, CHUCTEMaTU3allui0, KilacCU(UKAINIO, BBISBICHUE
MIPUYHHHO--CJICICTBEHHBIX CBSI3€M — IS M3yYEHUS CBOWCTB BEIIECTB U XUMHUYCCKUX
peaKIuii, eCTECTBCHHO-HAyYHBIE METOJbl TIO3HAHHWS — HAONIOJCHHWE, W3MEpPCHHE,
MOJICTUPOBAHUE, SKCIICPUMEHT (peabHBIN M MBICIICHHBIN ),

° CJe0BaTh TMpaBWJIaM TOJIb30BAaHUS XHMHUUYECKON IMOCYI0M M J1abopaTOpHBIM

o0Opy/lOBaHMEM, a TakKe IpaBWIaM OOpallEHUs C BEIIeCTBAMU B COOTBETCTBUH C
MHCTPYKUUSMHU 1O BBINOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJYyYEHHIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C
ONPEAECTEHHON MaCCOBOM JOJIE PAcTBOPEHHOTO BEIIECCTBA, IUIAHUPOBATH M IMPOBOIUTH
XUMHUYECKUE IKCIEPUMEHTBI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOILBIO
WHJUKATOPOB (JaKMycC, (eHON(PTaNIeHH, METUIIOPAHK U IPYTHE).

K koHIy 00yueHus B 9 kjiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJKHbI
oTpaxaTh C(HOPMUPOBAHHOCTh Yy 00YYAIOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHATHA: XUMHYECKUN DJIEMEHT,
aTOM, MOJIEKYyJIa, WOH, KaTHUOH, aHWOH, IIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICHMS, XHUMHUYECKas peakius,
XUMUYECKasi CBA3b, TEIUIOBOM dS(QPEeKT peakiuu, MOJb, MOJSPHBIA O00BEM, pacTBOp,
AIEKTPOJUTHI, HERJIEKTPOIUTHI, SJIEKTPOJUTAYECKAS] JUCCOLMALNS, PEAKUUU HOHHOTO
oOMEHa, KaTajau3aTtop, XMMHUYECKOE paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE PEAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTENIb, BOCCTAHOBUTEb, OKUCICHHUE U
BOCCTAaHOBJICHUE, AJIOTPONUs, aM(POTEpHOCTb, XUMHUUYECKasl CBA3b (KOBAJIEHTHAs, MOHHA,
MeTaJuIMuecKas), KpUCTANIMYECKass pemérka, KOppo3usi METauioB, CIUIaBbl, CKOpPOCTh
XUMHYECKOUN peaklnu, MpeaeiabHo aomyctumas konuenrpauus 11K Beniectsa;

. WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U NMPUMEHSTH
9TH TIOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUMN;

o UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUSI (POPMYJT BEUIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

o OMpeNeNsITh BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B
COCIMHEHMSX PA3JIMYHOTO COCTaBa, NMPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy
COEMHEHUM 110 opMyJiaM, BUJ XUMUYECKON CBA3H (KOBAJIEHTHAsI, NIOHHAsI, METAJNINYECKas )
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B HEOPTAaHUYECKUX COCAUHEHUSX, 3apsii MOHA 10 XUMHUUYECKOU (opMyJie, XapakTep Cpeabl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHUW, TUN KPUCTAUIMYECKON PpEemETKN
KOHKPETHOTO BEIIECTBA;

o packpeiBath cmbica Ilepuomnueckoro 3akona [J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro TMOHMMAaHHWE: OINHUCHIBAaTh W XapaKTepu30BaTh TaOIWYHYIO (GopMy
[lepuonuueckoid CHUCTEMBl XUMHUYECKHMX DJJIEMEHTOB: pa3inyaTh TMOHSATUSA «TJIaBHAs
noarpynna (A-rpymnma)» u «mnobounas mnoxarpynna (b-rpymnma)», Manable W OOJbIIHE
NEPHUOJIbI, COOTHOCUTh OOO3HAUYEHUs, KOTOpPbIE HMMEIOTCA B MEPUOJWYECKON Tabmule, C
YUCJIOBBIMU XaPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij
sanpa, o0l1llee YUCIIO JIEKTPOHOB U PACHPECICHUE UX MO AJEKTPOHHBIM CJI0SIM), OOBICHSThH
00111Me 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCJAMHEHUN B Mpeienax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOJATPYMI C YYETOM CTPOCHUS UX aTOMOB;

o KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHMYEeCKUE BEIIECTBa,
XUMUYECKUE peakIuu (M0 YUCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, IIO
TermoBoMy 3G (EKTy, Mo UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMHUUECKUX JIEMEHTOB);

o XapaKTepHU30BaTh (OMUCHIBATH) O0IIKE U crienn(prUUecKrue XUMHUYECKUE CBOICTBA
MPOCTBIX U CJIOKHBIX BEHIECTB, MOATBEPXKIAs OMUCAHHUE MPUMEPAMHU MOJICKYISIPHBIX M
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

o COCTaBJIATh YPABHEHUS DJICKTPOJUTUUECKON JUCCOIMALIMM KUCIIOT, IIEI0Ueh U
COJIEH, MOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMi HOHHOTO 0OMEHa, YpaBHEHUS PEaKIIvii,
MOATBEPAKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

o PacKpbIBaTh CYIIHOCTb OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLIUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIIHil;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

o BBIUHCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYKO MAacChbl BELIECTB,

MacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa Mo (opMyse COCAMHEHHS, MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaAKIUY;

o coOoIaTh TIpaBWjia TOJB30BAHMS XHMHUYECKOW IOCYIOH W J1abOpaTOpHBIM
o0opynoBaHWEM, a TakkKe TIpaBWiIa OOpaIleHWs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU TI0 BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OITBITOB IO TOJYYCHHIO U
COOMPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

o MPOBOJIUTh PEAKIUH, TMOATBEPKIAIONINEC KauyeCTBEHHBIH COCTaB Pa3IMYHbBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHI-, OPOMUI-, HOIUI-, KapOoHaT-, pocdat-,
CWJIMKAT-, CyJIb(aT-, TUAPOKCU-UOHBI, KATHOHHI AMMOHHSI U MOHBI M3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIICCTB;

o IPUMEHSTh OCHOBHBIC OIEPAlMA MBICTUTEIHPHOW NESITCIIBHOCTH — aHalu3 M
CHUHTE3, CpaBHEHHE, 00OOIIECHUE, CHCTEMATH3aIlii0, BBISBIICHUE MPUYUHHO-CIICICTBCHHBIX
CBSI3€H — IS M3Y4YEHUs CBOWCTB BEIIECTB U XMMHUYCCKHUX PEaKIMi, €CTECTBEHHO-HAYUHBIC
METO/IbI MIO3HAHUS — HAOJI0IeHe, U3MEPEHUE, MOICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIA U
MBICIICHHBI ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HaumeHoBaHue pa3ie/ioB U Komriecrso acos JJeKTpOHHBIE (IU(PPOBHIE)
n/n | TeM MPOrpamMmbl Bceero KoHTpoakupre HpakTuyecikue oOpa3zoBaTesibHbIE PeCypPChI
padoThI padoThbI
Paznea 1. IlepBoHavyajibHbIe XMMUYECKHE TIOHATHS
XHUMUS — BaXkHas 00J1acTh
11  CCTECTBO3HAHMS U 5 5 bu6moreka [JOK
' IPAKTUYCCKOHN JCSITCILHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemniecTBa 1 xumnueckue 15 1 bubmoteka [IOK
' peaKiu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Paszpnes 2. BakHeiune npeacTaBUTEIM HEOPraHMYeCKUX BelleCTB
21 Bo3znyx. Kucnopogn. [lonsitue 6 1 bubmmoreka [JOK
' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilousitue o 8 1 bubmmoreka [JOK
' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [lonsiTre 5 1 1 bu6mmoreka [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 Sﬁfﬁéﬁi?ﬁfﬁim 11 1 1 bubmorexa LOK
' 9 https://m.edsoo.ru/7f41837c
COEAMHEHUI

Hroro no pazneny

30

Paznen 3. Ilepuoanueckuii 3akon u Ilepuoanyeckas cucrema xumudeckunx 3jeMeHToB /. . MenaeseeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKLIMHU

3.1

[Tepuoanueckuii 3aK0H U

7

17

bu6morexa IJOK



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

[Teproanueckas cuctema
XUMHYECKHUX AJIEMEHTOB /1.
N. Menpnene-eBa. CTpoeHue
aToMa

XUMUYECKas CBA3b.

https://m.edsoo.ru/7f41837c¢

bubmmoreka [JOK

3.2 | Oxucmarenso- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIIBHBIC peaKHI/II/I
bu6moreka IIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 brbmorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO HACOB 68

110 ITPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC
KoJsmn4yecTBo yacos
Ne HauMeHoBaHMe pa3iesioB U TeM JJIeKTPOHHBbIE (IU(PPOBHIE)
n/n MPOrpamMMBbl Bceero Kontpoabueie Ilpaxriyeckue oOpa3oBaresibHbIE PeCypPChl
padoThbI padoThI
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIIMU
11 [ToBTOpEHME U yriyOiieHne 3HAHUMA 5 1 bu6mmoreka [IOK
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
XHUMHAYECKHX PEaKIUii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTAYECKAS JUCCOLINAITS. 8 1 1 but6moreka [JOK
XUMUYECKUE PEaKIUU B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTausibl U X COeIMHEHU S
21 OO6m1as xapakKTepUCTHUKAa XUMUUYECKUX 4 1 bubmoreka [JOK
aneMeHToB VIIA-rpymnimebl. ["aoreHsl https://m.edsoo.ru/7f41a636
22 smewenton Vi pymm. Ceopan €6 6 BuGmorera IOK
https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6m1as xapakKTepUCTHUKAa XUMUUYECKUX
2.3 sanemeHToB VA-rpynmsl. A30T, pocdop u 7 1 ﬁﬁsﬁ%ﬁicﬂgﬁn 412636
UX COCMHEHUS
24 Smewenon I Acrpyrims, Visepor : ) o bubmiorera LIOK
" https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Utoro no pazaeny 25

Pasznea 3. Mera/uibl M UX COeIUHEHUSA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubnmunoreka IIOK
3.1 Obmye CBOHCTBA MCTAIIOB 4 https://m.edscl)lo.ru/7f41a636
3.2 Baxxueiimne MeTayuibl 1 UX COEUHEHUS 16 ﬁgg?;?ﬁ;%ii?ﬁn £412636
Hroro no pazneny 20
Paznen 4. XuMus n okpy:kaonias cpeiaa
41 BemectBa 1 MmaTepuaisl B )KU3HU 3 bu6mmoreka IJOK
YyeJI0BeKa https://m.edso0.ru/7f41a636
Hroro mo pazmemny 3
PeszepBHOE Bpems 3 bubmorexa [TOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YUYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Xumus, 8 xwmace/ T[abpuensa O.C., OctpoymoB W.I'., Cnamxo C.A.,
AxrmmonepHoe o61mecTBo «M3marenbeTBo «lIpocBemenue»
2. o Xumusa, 9 xmacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cmankor C.A.,
AxrmmonepHoe o61ecTBo «M3marenberBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. T'abpuensn O. C., BockoOoitnukosa H. I1., AmykoBa A. B. Hacronpnas kHura
yaurtens. Xumus. 8 ki1.: Metoaudeckoe nocooue. - M.: Jllpoda, 2021.

2. T'abpuenssn O. C., SdmykoBa A. B. Terpanp i 1a00OpaTOPHBIX ONBITOB H
npakTuaeckux padort. 8 ki. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Ipoda,
2022.

3. T'abpuensn, O. C. Meroaunueckoe mnocodome k yueOHuky O. C. ['aOpuensina
«Xumusy. 8 kmace / O. C. 'abpuensta. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meronuueckoe mnocobue k yueOHuky O. C. I'abpuensHa
«Xumusy. 9 knacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : texHonorudeckue kapthl Kk yueOHuky O. C. l'abpuensna «Xumus. 8
Kiacey : metonuueckoe nocobue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kapthl K yueOHuky O. C. ['abpuensna «Xumus. 9
Kiacey : metonuyeckoe nocobue / JI. M. Acanoa. — M. : Jlpoda, 2018

7. Xumus. 8 k.. KoHTponbHble M mnpoBepouHsle padoTel k yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensan, I1. H. bepeskun, A. A. Ymakosa u ap. - M.:
Hpoda, 2022. nanHble

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://www.chemnet.ru T'azera «Xumust» U cait st yuutens «5 uay Ha ypok
XUMHUN

2. http://him.1september.ru Exunas kosmekius L[OP: Tlpeamernas KoOIIEKIUs
«XUMUD

3. http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAy4YHBIC

skcriepuMenThl: xumus. Komnekiust Poccuiickoro o0mieo0pa3oBaTeasHOTO TopTajia
4, http://experiment.edu.ru  AJIXUMUK: caiit  JLIO.  AnukGepoBoii

5. http://www alhimik.ru Beepoccuiickas oiumMmnuaia mKoJIbHUKOB 110 XUMUH

6. http://chem.rusolymp.ru Opranudeckass XUMHS: 3JICKTPOHHBIM yUCOHHK JIJIst
CpPEIIHEM LIKOJIbI

7. http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN YU4COHUK

8. http://www hemi.nsu.ru OTKpeITHI KOJLISIK: XUMUS

Q. http://www.chemistry.ru  /luctaHumonHas  oJuMMIIMaga 1O  XUMHHU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT
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