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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCIIUTaHHS M C Y4ETOM KOHLEHIIMM IMPEToAaBaHusl yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMmma mo XuMHUM [a€T MpeACTaBIEHHWE O LENsIX, OOmIel cTpareruu OoO0y4eHws,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Y4e€OHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelleieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE I10 pa3jeslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAaHMS, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh
U3YYEHUS XUMHUHU C YUYETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOIrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus, a TAaKKe TPeOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHHI
HAa YpOBHE LeJeil W3ydYeHHs mpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOMN
JeSITeIbHOCTH 00y4alOIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIst JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
pemieHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTUS YEJOBEYECTBA — CBHIPHEBOM,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6€30IacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBieHUsS B OOyYEHHM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COmepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TENaroruuyeckd aJarTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHHU Ha OTPeACTIEHHOM dTarne e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO O0ILEro o0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEpPBOHAYATIBHBIX MOHATUN XUMHUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX TTOHITHI OPraHMYECKON XUMHH.

CrpykTypa conepkaHHsl MMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja K eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
9JIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHMMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHILMITY IOCIEI0BATEIbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIEKTPOIUTUUECKON AUCCOIUAIIH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHus B Hayke. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Ipu n3ydeHnn XUMHH IPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIM HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/aya y4eOHOro MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIEA0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOro
o0palIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIBHOW  ITO3HABATEIBHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWI,
(bOpMHUPYIONIUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIMMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATH SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TOJYYEHHBIC MPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOM JEATECIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJ1ecoo0pa3HOro MoBeAeHUs B OBbITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



— pa3BUTHE MOTHBALIUU K O0YUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalIPaBJICHHOCTH AaJbHEUIIero 00yueHusl.

Ha 0a3e mentpa «Touka pocTa» oOecrmednBaeTcs peanu3anus 00pa30BaTEIbHBIX
MporpamMM €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HANpaBIICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBAaHUSAMH 3aKOHOJATENbCTBA B cdepe 00pa3oBaHHs U C  Y4ETOM
pexomenaanuii PenepanbHOrO orneparopa ydeOHoro mpeamera «Xumus». OOpazoBaTeibHas
IporpaMMa IO03BOJIIET UHTETPUPOBATh PEANNU3yeMbIE MOAXO0/bl, CTPYKTYPY U COJAEp)KaHUE MPU
opraHu3aiuu oOydeHHus XUMHH B 8—9 Kitaccax, BRICTpPOCHHOM Ha 0a3e JIF000ro W3 JOCTYITHBIX
yuebHo-MeToanueckux komiuiekcoB (YMK). Hcnonws3oBanue obGopynoBanus «Todka pocray
npu peannzauuu ganHor OIT mo3BossieT co3naTh yCaoBUS:

. JUI PACHIMPEHUS COAEPKAHUS MIKOIBHOTO XUMHUECKOT0 00pa30BaHus;

* ISl TIOBBIILIEHUS MTO3HABATEIbHONM aKTMBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAayYHOU
o0JacTu;

* ISl pa3BUTHUS JIMYHOCTH peOEHKa B mpolecce OOy4eHHsS XMMHH, €r0 CIIOCOOHOCTEH,
(opMHpOBaHHUS U YIOBJIETBOPEHHS COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

el paboThl C OJAPEHHBIMU LIKOJbHUKAMM, OPraHM3allud HUX Pa3BUTUSA B Pa3IUYHBIX
o0macTsax 00pa3oBaTENbHOM, TBOPUECKOU eI TETHLHOCTH .

OO1mee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauyajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckre CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax MOo3HaHMs B XUMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHUX 3JIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYIISIpHAs
Mmacca. MaccoBasi 10J11 XUMHUYECKOI0 2JIEMEHTA B COSIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
Yrcia CTPYKTYPHBIX €HHHULL BemecTBa. Pacuérsl mo opmynaM XUMUYECKHX COCAMHEHUM.

®uznyeckue M XUMHUYECKHE SIBICHUSA. XHMMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCcTB. XumMuueckue ypaBHeHus. Kiaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYIOH, mpaBuUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHHEM, M3YYCHHE M ONMUCAHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TIJIaBJIeHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTyIKE, KUIIEHHE U KOHAEHCALUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHU, HaOII01eHHEe
U ONHCAaHHWE TPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenume crnoco6oB
pa3feneHuss cCMecel: C IOMOIIbI0 MarHura, (pUIbTpOBAaHME, BbIMAPHUBAHME, IUCTHIUIALINA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH TIOBAapEHHOW COJM, HaOJIOJEHUE M ONHCAHHE
pPe3yNbTaTOB TMPOBEACHUS OMbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — a1eMEHT M IPOCTOE BEILIECTBO.
Haxosxnenue kuciopoja B mpupojae, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpOAa B J1labOpaTOpu W
npoMmblIIieHHOCTH. KpyroBopot kucnopona B mpupoze. O30H — autoTporiHas MOAU(PHUKAIHS
KHCIIOpOJa.

TennoBoir >(pdpeKkT XUMHUYECKOW peakluh, TEPMOXUMHYECKHUE YypaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIUu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIIEHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — oanemeHT M mpocroe BemecTBo. Haxoxaenue BoxopoAa B INPUPOJE,
buznyecknue 1 XuMHUYECKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILIEHHBIE pacTBOpBl. PacTBopuMoCTh BellecTB B Bojie. MaccoBas 10js BeEIeCTBAa B
pactBope. XUMHUYECKHE CBOMCTBA BOAbl. OcCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanust ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHuii. ®Pu3ndeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa KUcHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIPEIEIICHUE COICPIKaHUs KUCIOpOoJa B BO3JyXe, MOMydyeHHEe, COOMpaHue,
pacmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxkapa), 0O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OINHMCAHHWE HMX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclO3HaBaHUE H
U3ydeHHe CBOWCTB BOAOpoaa (ropeHue), B3ammojeiicTBue Bojopona ¢ okcugom wmeau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HaTpueM U KaiblueM) (BO3MOKHO HCIIOIb30BaHUE
BUJICOMaTEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumoeicTBuss okcuna menu (1) ¢ pacTBOpoM CepHO KHCIOTBHI, KHCIOT C MeETallaMu,
peakuui HEUTpanu3aluu, IO0JIYy4EeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAHUYECKUX COECTUHEHUI.

Ilepuoaguyecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. M.
MenpeseeBa. CTpoenne aToM0B. XUMHYeCKas CBsA3b. OKNCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuun

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX »dyieMeHToB. [loHsTHE o rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJOIEHbI, THEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yloT aM()OTEpHBIE OKCUIBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMUYeckux »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHass W JIMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbBIX saep. HM3orombl. OmekTponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. N. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAaM U IEPUOJAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. Jl. 1. Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHE, peakiuu pa3iokKeHUs, COeTUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 MHCMONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, TaKk U TOHSATH,
SIBJISIFOIIIMXCS] CUCTEMHBIMHM ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKJIA.

OO0me ecTeCTBEHHO--HAy4YHbIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaINW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIWJA, W30TOIIbI,
pPaZnoOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepuonnueckuii 3akoH. Ilepuomuyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CtpoeHHe aTrOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLHUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudukanus M HOMEHKJIATypa HEOpPraHMYECKHUX BelIecTB. XHMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, Ne€HETHYeCcKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 1O OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie O CKOpPOCTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. IloHsaTne o XumuueckoM paBHOBecHH. DakKTOpbl, BIMSIOIMIME HAa CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBl€eHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAllMM BELIECTB C pPAa3IUYHBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakunu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEakuuu OT BO3ICHCTBUS pa3IMUHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajIoB), IMPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIJCIIEHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIoKEHUS, COCTUHECHHS),
pacro3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX pEakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3a1a4.

Hemetanibl 1 MX coeIUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHne U (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJlIaMH,
menouamu).  XusopoBopopod. ConsiHas KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [IeicTBre X1opa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUYECKUE CBOMCTBA MPOCTHIX BEILIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKcUIOB. CepHasi KuCIOTa, (U3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mass xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHMs. A30T, paclpocTpaHeHHE B Mpupone, (QU3NYECKHe Hu
XUMHUYecKHe cBoicTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero (pu3ndeckue U XUMHYECKUEe
CBOICTBa, Mony4YeHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKUE CBOWMCTBA,
npuMeHenue. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOicTBa (OOmMEe Kak TPEICTAaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBBI U BOAoEMOB). docdop, ammoTporHbie MOIUPUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEpaIbHBIX YI0OpECHHH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJEPOJ, alIOTPOIHBIE MOAU(DHUKAIINK, PACIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pu3nyecKkue U XMMUYECKHe CBOWCTBA, JCWCTBHUE Ha KMBBIE OPTraHU3MBL,
MOJYYCHUE U TIPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢(dexr. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHMe M XMMHUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KadecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTIepoiaa
(MeTaH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
WMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHUI.

Kpemunii, ero ¢usmyeckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenuss kpemMHuss B npupone. OOmme mnpeacraBineHus o0 okcune kpemuaus (V) u
KpEeMHUEBOU kuciioTe. CUITMKATHI, UX HCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMeHm:

u3ydeHHe oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIOJIb30BAaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOU peakiuu Ha cyib(paT-HOH W HaONIOeHUE MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (GOCPOPHBIX yI0OpEHNUHH,
NoJlyueHue, coOupaHue, pacro3HaBaHUE M H3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAUeCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BAaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHue
U U3YyYCHHUE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEICHHE KAaYeCTBEHHBIX pEaKIuil Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHMs, O3HAKOMIICHHE C TNpPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PeUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «BaxHeilmue
HEMETAIUIBl U MX COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKast
peléTKa. DJNEKTPOXUMUYECKUN psi HaNpsbKeHW MetauioB. Dusnueckne M XUMHYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MOMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHHUH.

[[lenouyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHpneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3nyecKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coeIrMHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuauii: nonoxkenue B Ilepumogmueckoil cucrteme Xumuueckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnomoxenue B Ilepumomnueckodt cucrteMe xumuueckux osiaementoB JI. M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXxOXAEHUE B Mpupojae. PU3NUecKue 1 XMMUUYECKHE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (Il) u xenesa (lll), ux cocra, cmoiicTBa u
MOJIy4eHHE.

Xumuueckuil Ixcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMU,
U3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HWCIIONB30BAaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOM BOJBI, IMpOIECCAa TOPECHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, KaublUs, aIIOMUHUS, LKUHKA, xene3a (I1) u xenesa
(1), meau (1), HaOMrOIEHUE U OTMKMCAHUE MPOLIECCOB OKPAIIMBAHUS MIAMEHU MOHAMH HATpPUS,
KaJIis ¥ KaJIbIs (BO3MOXKHO HCIIONB30BaHHUE BUICOMATEPHUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS W TUAPOKCH]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10
TeMe «BakHeHnIne MeTaJTbl U UX COSTUHEHHU.

XuMus M OKpyxKamouas cpeaa

BemecTBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl (TpeelibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B pereHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHrue o0pa3IioB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHU B 9 KilacCe OCYILECTBISETCS
4yepe3 KCIOJIb30BAaHWE KaK OOIMX EeCTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odwusmuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsii, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMA, MHHEPATbHBIE YIO0OpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOITaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO o0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMM M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3ALIMH 00YJaIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M paclIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIMI0, TIOHMMAaHMs 3HAYCHHS XHMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILNECTBa,
CIIOCOOHOCTH BIJIQJIETh JTOCTOBEPHOU MH(pOpMalMell O MEepeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
MUpa 1 00IIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YU€OHBIX, TO3HABATEIbHBIX 33/ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOINM B Mpolecce 3TON y4yeOHOU AesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHSL:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY ISt
NOHUMAaHMUs  CYIIHOCTM HAayyHOW KapTUHBI MHUpA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoauMBIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUHN, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YNTATENbCKON KYJIBTYpBI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
MH(OPMAaLIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHOW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



mpaBuj 0€30MaCHOCTH TPH OOpPAIIEHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy M pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIWUBUIAYaTbHOW TPACKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPOdecCHOoHaNBbHOM cperie;

6) 9K0JIOrMYeCKOro BOCIUTAHUSA:

HKOJIOTMUYECKHU IeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaIUSX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMHUH, JJIs pElICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, ISl TIOBBIIECHHS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenIMETHBIX pPe3yabTaTOB BBLICISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbBIC NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBHS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTHUIMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENBbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIUBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1ETyKTUBHBIC,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUHU, NPeoOpa30OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylna M ypaBHEHHE XHUMHUYECKOW peakluu — TpU pelIeHud YydeOHo-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
IPOTUBOPEUMS B U3y4aeMBbIX IIpOLEccaX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCcTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M MPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM HpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yabTar, (HopMyIHMpoBaTh OOOOIIECHHS M BBIBOJBI 10 pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Patora ¢ undopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIPaBOYHbIE MOcoOMs, pecypchl VHTepHeTra), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJIHEHHS YU€OHBIX U TIO3HABATENILHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJIeHUuE KYJIbTYypOil aKTUBHOTO HCIOJIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMble 33/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALUAMU;

YMEHHME HCMOJb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiICTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKAIOLIEH PUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUS 3aJaBaTh BOMPOCH (B XoJe Auaiiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaeMoll Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIIATh OJTyYSHHbIE Pe3yIbTaThl T0O3HABATEIBHOMN ESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPAaTOPHON pPabOTHI MO HWCCICAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX NpoOjieM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBHO ONMPENENSITh LeNU AeSITebHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpuTM NEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHMs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE IMTOJIyYEHHOI'O pe3yjibTaTa 3asBICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IIpeiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKaHMUS,
YCTQHOBJICHHOTO JaHHOM (exepanpHON pabodell NporpamMMoM, BBIICISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMiA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUbI ACATCIBbHOCTHU IIO HOJ'Iy‘IeHI/IIO HOBOIo 3HaHHA, €TI0
UHTEpIpETaLNH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koHniy oOydeHus B 8 Kjacce NpeaMETHBIC pe3y/IbTaThl HA 0OA30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHWMHYECKOIO
9JIEeMEHTa B COEQUHEHUH, MOJSPHBIH OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHLIATEILHOCTh, CTENICHb OKUCIICHUS, XUMHUYECKas peaKiysl, Kiaccudukanus
peakuuii: peakliui COEANHEHNS, PEaKLIUU Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKIIUI
00MeHa, 3K30- U IHJIOTEPMHUYECCKHE PEAKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
9JIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aToMa, XUMHUYECKas CBS3b,
NOJISIpPHAsE M HENOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLEHTHAs! KOHIIEHTPAIH) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHSTHUS MIPU ONIMCAHUU BEIIECTB U UX MPEBPALCHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o ¢opmynaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
[OHMMAHHUE INEPUOJUYECKON 3aBUCUMOCTH CBOICTB XHMHYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

ONKCHIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-Tpynma)» u
«mmobounass moxarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAaHWE [pUMEpPaMU  MOJICKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLEHNUN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTEPAIMH MBICIUTEILHON ACATEIHPHOCTH — aHAW3 M CHHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMATH3AINIO, KIAacCU(DUKAIINIO, BBISBICHUE MPUYNHHO-
-CJIEZICTBEHHBIX CBA3€H — I U3YYEHUsI CBOWCTB BEIIECTB M XUMHUUYECKUX PEAKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHUS  —  HaAOMIOJAeHWe,  W3MEpEHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeoBaTh TMpaBWJIaM TIOJIB30BAHUSA XUMHUYECKOH TOCYIOoM U J1ab0paTopHBIM
o0opyIoBaHHWEM, a TAKXe TMpPaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMH T10 BBITTOJIHEHHIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB TIO MOTYYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BENIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKUE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IEIOYCH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JTakMyc, peHodTanent, METUIIOpaHK U IPYTHUeE).

K koHmy obydenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHHA: XMUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHUYecKas
CBS3b, TEIUIOBOM (PPEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, JJIEKTPOJTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIE W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBs3b
(koBaJleHTHAsi, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas peméTka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeJeibHO JOMyCTUMAas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMMCAHUU BEILIECTB U X MPEBPAICHHIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
yYpaBHEHUN XUMHUUYECKUX PEAKIUK;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH 1o (GopMmynaMm, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabiauuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3juyaTh MNOHATUS «rJlaBHas noarpynma (A-
rpynmna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manbie W OonblIe TMEPHOMBI,
COOTHOCUTh O0O3HAu€HUs, KOTOphIE MMEIOTCSI B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsi sizipa, o01ee YUCiIo IEKTPOHOB U pacIipeielieHUue UX 10 IEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJIABHBIX MOATPYMHI C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTBI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakiuu (1Mo 4YMCIy M COCTaBYy YUYacTBYIOLIMX B PEAKLMU BELIECTB, 10 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(HUUECKHe XUMHYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYIISPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONU TUCCOLUMAIIMU KUCIIOT, IEI0Ye U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS pEeaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MNOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUs XMMHUECKUX MPEBPAIEHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTUHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XMMHUECKON PEaKIINH;

coOuoaTh MpaBWja IOJIB30BAaHUS XUMHMUYECKOW TOCYIOoH U JIaOOpaTOpHBIM
0o0OpyOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOIYYEHUIO
U coOMpaHuIo Tra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro Trasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMYTEM XJOPHI-, OpoMHI-, MOAUA-, KapOoHat-, ocdar-,
CHJIMKAT-, Cynab(aT-, THMIPOKCHUA-MOHBI, KATHOHbBI AMMOHHMS M HOHBI HM3yYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEUICCTB;
IIPUMEHATh OCHOBHBIC ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUUYMHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Y4YCHMs] CBOMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHHE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No i/ HaumeHoBaHue pa3iesioB U TeM KoanuecTno yacos JuaekTpoHHble (LM poBbIe) 00pa3oBaTebHbIE
°n/m
NMPorpamMmbl Bcero pecypchbl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE OHATHUSA

XuMusg — BaxkHas 001acTh

1.1 €CTECTBO3HAHHUS U MPAKTHYCCKON 5 bub6muoreka IIOK https://m.edsoo.ru/7f41837¢c
JIeSTEIbHOCTH YeI0OBeKa
1.2 BeriecTBa u XuMHYECKUE pEaKIIUU 15 bubmorexa LIOK https://m.edsoo.ru/7f41837c
Hroro no pazueny 20

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

Boznyx. Kucnopon. IToustre 06

2.1 6 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
OKCHOIaX
B g1

2.2 OAOPOALLIOHATHE O KHLHOTax 8 Bu6muorexa L{OK https://m.edsoo.ru/7f41837¢
COJIAX
Boga. P I 0

2.3 A8 TACTBOPEL. HIOHATHE O 5 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
@)

2.4 CHOBHDIC fnaccm Feoprameciix 11 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
COCIMHEHUU

HWroro no pazneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumniyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH

3.1

IIepnoanueckuil 3aK0H U
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.

bubaunoreka I{OK https://m.edsoo.ru/7f41837¢c



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

Mennene-eBa. CTpoeHue aroma

Xumnueckas cBA3b. OKUCIUTEILHO-

3.2 BOCCTAHOBHTEILHEIE PEAKIU 8 bubmmoreka I{OK https://m.edsoo.ru/7f41837¢c
HWroro 1o pasngeny 15 bub6muoreka IIOK https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpems 3 bubmorexa LIOK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchl
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIuu
[ToBTOpenue u yriybiaeHue 3HaHUHA bubmmoreka [IOK
1.1 5 1
OCHOBHBIX pa3JieNioB Kypca § kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT JUCCOLIUALIHS. bubmmoreka [IOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
51 OO6m1as XxapaKTepUCTUKA XUMHUIECKUX 4 1 bubnuorexa [JOK
' anemeHTOB VIIA-rpynmel. ["anorexst https://m.edso0.ru/7f41a636
' PYHEL Lep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S ] 7 . Do
. JICMCHTOB -I'PVYIIIIBI. T n ux
Py ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
. JICMCHTOB -T IIBI. Y TJI )41
. pyn poA https://m.edsoo.ru/7f41a636
KpEMHHU U UX COCAUHCHUSA
Hroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO0I1Ke CBOMCTBA METAILIIO 4 bubmuorexa LIOK
. 151 BOUCTBA MCTAJIJIOB
t https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneime Metaiuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus U oKpyskamomas cpeaa
4.1 BemecTa aTepuain KU3 eJIoBeKa 3 bubmmorexa [IOK
. TBa 1 MAaTCPUAJIbI B 2)KU3HHU YCJIIOB
H p https:/m.eds00.ru/7f41a636
Hroro no pazueny 3
PesenBHOE Bbe 3 bubmuorexa [JOK
BH BpPCMi
p p https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

ITHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 4acoB HUcnoan3oBanue
Nen/m | Tema ypoxa Koutpoabnbie  IIpakTuyeckue obopynosanus
Bcero nenrpa «Touka
padoThI padoThI Pocrar
1 [Ipeamet xumun. BemecTna. 1
5 [IpeBpamenus BemecTs. Poib xumun B 1
JKU3HU YeI0BEKa.
3 Kpatkuii ouepk UCTOpUM pa3BUTHSA XUMHH. 1
4 I[ICXD JI.11. MenaeneeBa. 3Haku 1
XHUMHYECKHUX DJIEMEHTOB.
5 Xumuyeckue popmyisl. OTHOCUTETBHAS 1
ATOMHAs U MOJICKYJISIpHASI MACCHI.
6 OCHOBHBIE CBEJICHHUS O CTPOSHUU aTOMOB. 1
M3oTomsbl.
7 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB. 1
N3MeHeHue yuncia 351eKTpoHoB Ha BOY.
8 Honuast cBsI3b. 1
9 B3anMonelicTBie aTOMOB 3J1€EMEHTOB- 1
HEMETAJIOB MEXTy COOOM.
10 KoBayienTHast XUMHYECKas CBSI3b. 1
11 MeTtammmueckass XuMHUYeCKas CBA3b. 1
12 O0001eHre U cucTEMaTU3aLMs 3HAHUH . 1
13 KonTtponsHas padora Ne 1. 1 1
14 [IpocThie BemecTBa — METAJUIBI 1 JaTuuk




HEMEeTaJJIbl. AHAJIU3 KOHTPOJIBHOM padoThI.

BBICOKOU
TEMITepaTyp I,

Jatumk
HU3MEPECHHUE
TEeMITepaTypbl
IIJIaBJICHUS
BEILIECTB.
15 KoymuecTBo BemecTna. 1
16 Pemienue 3amau . 1
17 Momnsipablii 00beM Ta30B. 1
18 Pemenue 3amau. 1
19 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110 1
rinase «IIpocTeie BemecTBay.
20 CreneHb OKHCIICHUS. 1
21 Bakueiimue kiaccel OMHAPHBIX COCTMHEHUN 1
22 OcHoBaHusl. 1 Jatuuk pH
23 O0001eHre U cUCTEMAaTU3aIMs 3HAHU. 1
24 Kucnotsr. 1 Jatuuk pH
25 O0001eHne 1 cUCTEMATU3aIMs 3HAHU. 1
26 Comnu. 1 Hatunx pH
27 O0001IeHre U cUcTEMATH3allHs 3HAHMIA. 1
O0001IeHNe U cUCTEMAaTU3ALNS 3HAHUI 00
28 OCHOBHBIX KJIaCCaX HEOPTraHUYECKUX 1
BEIICCTB.
29 Kpucrannuueckue pemerku. 1




30 UucThie BEmecTBa U CMECH. 1

31 KonTtponsHas padora Ne2 o reme 1
«Kucnopoa. Bonopoxn. Boga»

39 MaccoBast u 00beMHas 071 KOMIIOHEHTOB 1
CMECH.

33 Pacuersl, cBI3aHHBIE C IIOHATHEM «IOJISD». 1

34 Pemenue 3amau. 1

35 ®dusndecKkue SABICHUS B XUMUH. 1

36 XUMHUECKUE PEaKIIIH. 1

37 XUMHYECKUE YPaBHCHHUSI. 1

38 PacueTsl M0 XMMUYECKHM YPaBHEHUSM. 1

39 PacueTsl M0 XMMUYECKHM YPaBHEHUSM. 1

40 Peaxiuu paznoxxenus. 1

41 Peakuuu coequnenus. 1

42 Peakuun 3amemenus. 1

43 Peaknnn oomeHa. 1

44 THUIbl XUMHUYECKUX PEAKIIUN HA IPUMEPE 1
CBOWCTB BOJBI.

45 O000mmenue 3Hanui no teMe «M3meHnenus, 1
MPOUCXOISIINE C BEIIECTBAMMU).

46 KonTponpHas padora Ne 3. 1
[TpakTuueckas padota Nel. [Tpuemsr

47 oOparteHus ¢ 1adopaTOpHBIM 1
o0opymoBaHuEM.

48 [IpakTuueckas padora No2 . Habmonenue 3a 1 JaTtunk

rOpsIIIeH CBEUOH.

TEeMIEepaTypbl




IJTIATUHOBBIN

49

[MpakTudeckas padora Ne3 . AHaIN3 TOYBHI
U BOJBI.

Jatumk
BBICOKOM
TEMIIepaTyp bl,
Jatuuk
TEMIIEpaTyp bl
IJIATHHOBBIM —
HU3MEPECHUE
TEeMITepaTyp bl B
nporiecce
o0y4yeHHs
npuemMam
BBINIAPUBAHU 51
BOJIbI U3
00pasioB
MMoYBkbI. JlaTumk
pH-pH -
HU3MEPECHHUE
BOJIOPOTHOTO
MoKa3aTesst
BBITSKKH
pacTBopa mouBbI

50

[Tpaktudeckas padora Ne4 . [IpuzHaku
XAMHUYECKUX PEaAKLUM.

Jatumk
BBICOKOM
TEMIIepaTyp bl,
Jatuuk
TEMIIEpaTyp bl
IUIaTUHOBBIM,
Hatuuk pH —




MpU3HAKU
peaKkuuii mo
W3MEHEHHIO
cpenbl (peakius
HeWTpan3all
WH)

51

[Tpaktrueckas padota No5. [Ipurorornenue
pacTBopa caxapa U pacueT ero MaccoBOM
JIOJIU B pacTBOPE.

DJIEKTPOHHBI €
BEChI, HA0OP
nabopaTopuu
'MA

52

PactBopenue. PacTBopuMOCTh BELIECTB B
BOJIE.

Jatuuk
BBICOKOM
TEMITepaTyp bl,
Jatumk
TEeMITepaTyp bl
TJIATUHOBBIN —
110 TOPEHUIO
CKa3aHO BBIIIIE,
Hatuux pH -
IPU U3YYCHUH
KHCJIOT U
OCHOBAaHUU
(cpena
pactBopa).
Jatuuk
3JIEKTPONPOB
OJIHOCTH -
U3y4yeHue
MIPOBOJIUMOC TH




pacTBOpoB

53

OJ1C. OcHoBHble nonoxenus TIJ]

Jatumk
BBICOKOM
TEMIEPATYyp bl,
Jatuuk
TEMIEPATYP bl
MJIATUHOBBIN —
10 TOPEHUIO
CKa3aHO BBIIIIE,
Hatuuk pH —
P U3YICHUH
KHCIIOT U
OCHOBAaHUU
(cpena
pactBopa).
Jatumk
3JIEKTPOTIPOB
OJIHOCTH -
H3y4deHue
MPOBOJIUMOC TH
pacTBOpOB

54

HoHHbIE ypaBHEHHS.

Jatumk
BBICOKOH
TeMIepaTyp bl,
Jatuuk
TEMIIEpaTyp bl
MIaTHHOBEIN —
10 TOPEHHIO
CKa3aHO BBIIIIE,




Hatuuk pH -
NIPU U3y4CHHUH
KHCJIOT U
OCHOBaHUH
(cpena
pacTBopa).
Jatuuk
AIEKTPOIPOB
OJIHOCTH -
U3yYCHUE
IPOBOJIUMOC TH
pacTBOpoB

55

Kucnotsl, ux KnaccugpuKamys u CBOUCTBA.

Jatuuk
BBICOKOM
TEMITepaTyp bl,
Jatumk
TEeMITepaTyp bl
MJIATUHOBBIN —
10 TOPEHUIO
CKa3aHo BBIIIIE,
Hatuuk pH -
IpU U3YYECHUH
KHUCJIOT U
OCHOBAaHUU
(cpena
pactBopa).
Jatumk
3JIEKTPONPOB
OJHOCTH -
U3y4eHue




MpoBOAUMOC TH
pacTBOpoB

56

OcHoBaHMs1, UX KJaccu(uKkanus U cBOICTBA.

Jatuuk
BBICOKOM
TEMIIepaTyp bl,
Jatuuk
TEeMITepaTyp bl
MJIATUHOBBIN —
10 TOPEHUIO
CKa3aHO BBIIIIE,
Hatuuk pH -
IpU U3YYECHUU
KHCIIOT U
OCHOBAaHUU
(cpena
pactBopa).
Jatumk
3JIEKTPOTIPOB
OJIHOCTH -
U3y4eHue
MPOBOJIUMOC TH
pacTBOpOB

S7

Oxcuppl, ux KiIaccu(UKanus U CBOMCTBA.

Jatumk
BBICOKOH
TEMIIepaTyp bl,
Jatuuk
TEMIIEpaTyp bl
MJIaTHHOBBIN —
110 TOPEHHIO




CKa3aHO BHIIIIE,
Hatuuk pH —
NIPU U3yYCHHUH
KUCJIOT U
OCHOBaHUH
(cpena
pacTBopa).
Jatuuk
AJIEKTPOITPOB
OJTHOCTH -
U3ydeHHE
POBOJUMOC TH
pacTBOpoB

58

Counn, ux KJIacCU(pUKAIMA U CBOHCTBA.

Jatuuk
BBICOKOM
TEMITepaTyp I,
Jatumk
TEeMITepaTyp bl
MJIATUHOBBIN —
110 TOPEHUIO
CKa3aHO BBIIIIE,
Hatuuk pH -
P U3YICHUH
KHCJIOT U
OCHOBAaHUH
(cpena
pactBopa).
Jatuuk
3JIEKTPONPOB
OJIHOCTH -




U3y4yeHue
IIPOBOIUMOC TH

pacTBOpOB
59 I'enetnueckas CBA3b MEXKIY KilacCaMH 1
BEIIIECTB.
60 OKHCIUTENbHO-BOCCTAHOBUTEILHBIE 1
peaxkuuu.
O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
61 teme « PactBopenue. PacTtBopsl. Peakmu 1
noHHOTrO oOMeHa. OBP».
62 [IpakTuueckas padora Ne 6. Monusie 1 1
peaKIu.
[Tpaktuueckas padota Ne 7. YcnoBus Jatuuk
63 IPOTEKAaHUsI XMMUUECKUX PEaKLUN MEXIy 1 1 TEMIEPATYPhI
pacTBOpaMu JIEKTPOIUTOB JI0 KOHIIA. TUTATUHOBBIN
64 [TpakTrueckas pabora Ne 8. UCBoﬁCTBUa 1 1 Jarauk pH
KHCJIOT, OKCH/IOB, OCHOBaHUI U COJIEH.
65 [IpakTuueckas padora Ne 9. Perenue 1 1
IKCIIEPUMEHTANLHBIX 3a71a4.
66 O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110 1
y4eOHUKY XUMUH 3a § KJ1acc.
67 O0001eHre U cUCTEMATU3aLMs 3HAHUHN 110 1
y4eOHHMKY XMMHH 3a 8 KJ1acc.
68 Hrorosast KOHTpoOJIbHAs paboTa 10 XUMUU 32 1 1
8 kiacc.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

HUcnoan3oBanue
000py10BaHUA
nenrpa «Touka
Pocra»

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA Ha
OCHOBAHMH €0 IT0JI0KECHHS B
[Tepuoanueckoii cucreme /1. U.
Menneneena.

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA Ha
OCHOBAHMH €0 IT0J0KECHHS B
[Tepuoanueckoii cucreme /1. U.
Menneneena.

XapakTepucTuKka XUMHYECKOTO dJIEMEHTA 110
KHCJIOTHO-OCHOBHBIM CBOMCTBaM
00pazyeMbIX UM COCTMHECHHM.

ITepuonnueckuii 3axoH u [lepuognueckas
crucTemMa XMMHAYECKuX anemMeHToB /1. U.
Menneneesa.

[Tonoxxenue metaiioB B [lepuoanyeckoii
cucreMe JI.11.MenneneeBa u cTpoeHUE UX
aTOMOB.

XUMHYECKHE CBOMCTBA METAJIJIOB.

Jatumk
TEeMITepaTypbl
IUIATUHOBEINA

[Tonyuenune meranmnoB. Koppo3us MeTasios.

[I{enoyHkIe METAILILI.

Jatuuk




TEeMIIepaTypbl

IUIATHHOBBII
9 [{emovHBIC METAJLIBI. 1
10 beprinnii, MaraHui 1 MEI04YHO3EMEITbHBIC 1
METaJIbI.
11 bepunnuil, Marauii U 1EI04YHO3EMEIIbHBIE 1
METaJIbI.
12 ATIOMUHUI. 1
13 ANoMuHMIA. 1
14 Keneso. 1
15 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1
16 KonTtponbHas padora Nel «Metamiby. 1
17 [Ipaxtuueckas padora Nel. OcymiecTBieHue 1
[ENOYKH XMMHYECKHUX TPEBPaIICHUN.
18 [Ipaktuueckas padora No2. [Tomydenue u 1
CBOMCTBA COCTUHEHUN METAJJIOB.
Jatuuk
[TpakTrueckas padota Ne3. Bpicoron
TEMITepaTyp bl,
19 DKCrepuMeHTaIbHbIC 33291 110 1 Tarren
pacIro3HaBaHUIO U MTOJTYYCHHUIO BEIIECTB.
TEeMITepaTyp bl
IUIQTHHOBBII
20 Hewmeranibl: aTOMBI ¥ IPOCTHIE BEILIECTBA. 1
Kucnopon, 030H, BO3ayX.
21 Hemetamnnsl. XumMuyeckre CBOMCTBA 1
HEMETAJLIIOB.
22 XuMHdecKye dJIEMEHTHI B KJIETKaX )KUBBIX 1




OpraHU3MOB.

23 Bomopo.

24 ["anmoreHsl.

25 CoeMHEeHUS TaJIOTEHOB.
Jatumk
BBICOKOM

[Tonyuenue ranorenoB. buonoruueckoe

TEMIEPATyp bl,

26 3Ha4YeHHE U IPUMEHEHHE T'aJIOTEHOB U UX

. Jatuuk
COCIMHEHUII.

TEMIEPATYP bl
TJTATUHOBBIN

27 Kucnopos.

28 KoHnTtponbnas pabora No2
Jatuuk
BBICOKOM
TEMIEPATyp bl,
Jatuuk
TEMIEpPaTyp bl
MJIATUHOBBIN —
U3MepeHue
TEMIEPaTyp bl

29 Cepa.

epexo10B
QJTOTPOITHBI X
Moaudukany i
CepHI;
U3MepeHue
TEMIIepaTyp bl
TUTABJICHHS
BEIIICCTB.




30 CoenvHEeHUS CEPBI. 1
31 CepHas Kuciora. 1 Hatuuk pH
32 A3oT. 1
33 AMMUax. 1 JHatuuk pH
34 Conu aMMOHUSL. 1
35 Kucnoponnsie coenuHenus a3zora. 1
Jatuuk
36 docdop u ero coenuHEHHS. 1 TEMIIepaTypbl
TJTATUHOBBIN
Jatamk
37 ®docdop 1 ero coeTMHEHUSI. 1 TEeMITepaTyphl
TJTATUHOBBIN
38 VYrnepon. 1
39 Kucnopoansle coequHeHus yriepoaa. 1
40 KpemHunii u ero coequHeHNUs. 1
41 CunukartHasi IpOMBILLIEHHOCTb. 1
42 Ob6o06maromuit ypok no teme «Hemeramibi». 1
43 O6o0maromuii ypok mo teme «Hemeramiby. 1
44 KontponpsHnas padora Ne 3. 1
45 BblqncnveHI/m 10 YPaBHEHHUSIM XUMHUYECKHX 1
PEaKITHii.
[TpakTrueckas padota N4,
46 DKCrepuMeHTaIbHBIC 3a/1a4 110 TEME 1
«[Toarpynma kuciopoaar.
47 [IpakTuueckas padota NeS5. 1

3KCHepI/IM€HTaJIbHI>Ie 3aga4u 110 TEMC




«[Ioarpymsl a30Ta v yriiepoaa.

[IpaxkTuueckas padora Ne6. [Tomyuenue,

DJIEKTPOHHBI €
BECHI, HAOOP

48 1
coOMpaHue U Pacro3HaBaHUE ra30B. naboparopuun
A
49 [IpeameT opraHMYecKOr XUMHH. 1
50 [IpenenvHBIC YTIEBOIOPOIBI. 1
51 HenpenenbHblie yrieBoaopoasl. 1
52 CrnupTsl. 1 Hatuuk pH
53 [IpenenbHBIC OTHOOCHOBHBIE KAPOOHOBKIC 1 Taranx pH
KHUCTIOTHI.
54 Cnoxnbie 3¢upsbl. XKupsbl. 1
55 AMHWHOKHUCIIOTHI ¥ OCTTKH. 1
56 AMHMHOKHUCIIOTHI ¥ OCIIKH. 1
57 YrieBobl. 1
58 [Monumepsr. 1
59 O0600maromuii ypok 1mo Teme 1
«OpraHnyueckue BeIiecTBay.
60 Koutponbnas pabota Ne4. 1
61 Pemienue 3a1a4u Ha BBIXOJ] IPOAYKTOB 1
peaxkuuu
62 Pemenue 3amay n3 3amauanii OI'D. 1
[lepuoanueckuii 3akoH u [lepronnueckas
63 CUCTeMa XUMHUYecKHX snemenTos J[.1. 1
Menneneena.
64 CtpoeHue BeliecTna. 1




65 XUMHUECKUE PEaKIIIH. 1

66 Krnaccpel XUMHUYECKHX COCMHEHHI B CBETE 1
TO/.

67 HroroBast KOHTpoOIbHAs paboTa. 1

68 AHam3 KOHTPOJIBHON pabOTHI. 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AKIImoHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemnieHue»
» Xumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., AKiroHEepHOE

obmectBo «M3naTenpcTBO «IIpocBemnienue»
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://file.11klasov.net/chemistry/
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