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HOSACHUTEJIBHAS 3AIIUCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHUHM Ja€T MpEeACTaBIECHUE O LENsIX, OOmIel cTpareruu OoO0y4eHws,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHHU, ONIPEAEISAET KOIUUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHAYEMYKO IIOCJIEA0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeaAesieT BOSMOXKHOCTH IPEAMETa IS
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JEeSITeTLHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUU CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIHMH BEIIECTB B MPHUPOJIE, O MYTIX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliil BO3MOXHOCTEH [ caMOpa3BUTUA U (OPMUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIInuXcs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromyUMHUCs CUCTEMBI NePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepixaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
DJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XMMHUYEeCKOM peakuuu. OOe 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3aaada y4eOHOrO mpenMeTa COCTOUT B (YOPMUPOBAHHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYSHHUH BEIECTB M XUMHUECKUX PEaKIIHii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHW XUMUU HA YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarOIIMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, UCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

—pa3BUTHE MOTHBAIIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO0miee 4mciIo 4acoB, OTBEACHHBIX I M3Y4YEHUs XMMHUM B 8 Kilacce cocTaBisieT — 68
YacoB.



COJAEP)KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax Mo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Mousb. Monsipasmacca. B3zauMocBsi3b KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

®usnyeckue M XUMHYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYyI0#, MmpaBuwiiaMu pabOThl B J1aOOpaTopuu U NpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, pasznoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJIbTaTOB IMPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3ndeckue U XUMHUYECKUE CBOMCTBA (peakiMi TOPEHUs).
Oxcupnpl. Ilpumenenuekucnopona. CrocoObl MMONydeHUs KHcIopona B JjabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXHMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoia B IMPUPOIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI oaydeHus. KucioTsl u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XumHuueckue cBoicTBa Boabl. OcHoBaHus. PonbpacTBOpoB B mnpupoge u B



KU3HUYEI0BeKa. KpyroBopoT Bonbl B MOpHUpOJE. 3arps3HEHUE NPUPOAHBIX BoJ. OxpaHa H
OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanms. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @uU3MYECKHE M XUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMudeckue cBoiictBa coieil. [lomyuyeHnue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOACHHE B3aUMOJICHCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTajylaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBus okcuma meau () ¢ pacTBopoMm cepHOWM KHCIOTBI, KHCIOT C METaIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux iementos /[, HU.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHBIC U MIEIOYHO3EMENIbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX 37eMeHTOB [leproandeckoil CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u [leproguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJICHCTBUE THAPOKCUIA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XMMHUU B § KJlacce OCYILECTBIISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TEOPHUS, 3aKOH,
aHalW3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJIEHUE,  DKCIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUSI XMMUHU B €JUHCTBE YU4eOHOM M BOCIIUTATEIBHOMN 1EATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2)rpa’aaHCKOro BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKONM W JpPYruxX BUAAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABIISIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAIPaBJICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHUH 10 XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHs 00yueHHs B JalibHEHIIEM,

4)popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOICHHS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
JKU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTHIECKOMY M3YUCHHUIO MPOPECCHI M TPYAa Pa3InIHOIO POJia, YBAXKCHHE K
TPYAy H pe3yibTaTaM TPYJOBOHM JEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPHMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHON MPO(heCCHOHATBLHOM JEATEIBHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh aJIAITUPOBATLCS B IPO(ECCHOHATILHOM Cpelie;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHHSA, MOJy4aeMble NPU U3YUYCHHH XUMHH, U PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOI'O MBINUJIICHHA, YMCHHA PYKOBOACTBOBATHCA M B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPUS, MPUHIIUI, TUTIOTe3a, (aKT, CUCTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMHUPOBATH MIPEICTABICHHE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHble ydeOHblE NeHCTBUA (IIO3HABAaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAHUS M KPUTEPUM Ui KIACCU(PUKALUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHHUS;

YMCHHUE NPUMCHATH B MHPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}lMeTHLIe n MeTaHpeHMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMMHYECKON pEakluu — TpU PEHICHHH Y4eOHO-
IIO3HABATCIIbHBIX 3aaad, C y'-IéTOM ITUX MOACJIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH nu
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 06T)eKTOB — XUMHUYCCKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O00OOLICHHS W BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3INYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OpMALINIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduk U ©X KOMOMHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHMBepPcaabHble Y4eOHbIe JelicTBUA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIBHON NESITETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOonee HSPQEKTUBHbIE CHOCOOBI pemIeHHMs] y4eOHbIX U [O3HABaTEJbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBUE TOJIYYEHHOTO pPe3yibTaTa 3asBICHHON IIEJH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBIICHHOTO JaHHOW (enepanbHOH paboduell mporpaMMmoil, BBIIEISIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, paJuyc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
HOHSITHS IIPH ONMCAHUM BELLECTB U UX IPEBPALICHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAEATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSIX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHA ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XUMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIIUIO, BBISIBJICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHue, U3MEpPEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyOH ®  J1abOopaTOPHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLIECTBA, IIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoumnuectBo yacos
Ipax DJIEKTPOHHbIE | (O cHOBHbIE BHbI
N HanmeHoBanuepas Kowrpo  Tmuee (uudpossie) e TeIbHOCTH
n/n ACTOB 1 Bcero  JbHBIE KHe odpasopates obyuatoumxes
TEeMIIPOrPaMMbI HbIE
padoThbI padort pecypesI (Ha ypoBHe
bl YY)
Paznen 1.IlepBoHayaibHbIeXUMHYECKUETTOHSITUSA
PackpbiBaTh cMBICH
U3y4aeMbIX MOHATUH;
PackpsiBaTh ponb
XMMWH B IPUPOJIC U
’KHU3HU YeJI0BEKa, ¢é
CBSI3b C APYTUMU
HayKaM¥;
Paznuyare yncteie
BEIECTBA U CMECH;
OJHOPOJIHbIE U
HEOIHOPO/IHBIC
XUMIS — BaKHAS cmecw; CneoBath
00J1aCTh bubnuoreka TpaBHTaM
MOJIb30BAHUS
11 €CTECTBO3HAHUS H . LHOK XHMHYECKO# TOCY/I0i
MPAKTHYECKOMN https://m.edsoo | , 11a6OpPATOPHEIM
JeSITEIbHOCTH ru/7f41837c 000py10BaHKEM, a
YyesoBeKa

TaKXe MpaBUiIaM
oOparieHus ¢
XUMUYECKHMH BEILE
CTBaMH B
COOTBETCTBUU C
HHCTPYKIHUSAMH I10
BBIITOJTHEHHIO
MPaKTHYECKUX padoT;
[InanupoBaTh u
MPOBOJUTH
XUMUYECKHI
OKCTIIEPUMEHT TI0
U3YUYEHUIO U
OIIMCAHUIO



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

1.2

BemecTtBa n
XUMUYECKUE
peakumn

15

bubnuoreka
HOK
https://m.edsoo
.ru/7f41837¢c

(U3NIECKUX CBOWCTB
BEIECTB, CIOCOOO0B
pazJiesieHus cMeceit
BEILIECTB;
Ucnonb3oBath mpu
BBITTOJTHEHUH y4Ie0
HBIX 3aJJaHUH U B
nporecce
UCCIIEN0BATENbCKON
JeSITEeNbHOCTH
Hay4YHO-TIOMYJISIPHY IO
JTUTEPATYPY
XUMHYECKOTO
COJIepIKaHus,
CTpaBOYHBIE
MaTepHabl, pecypchl
WnTepHera;
BricTpauBath
pa3BEpPHYTHIE
MHCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha
uH(pOpMaNINIO U3
yueOHUKa 1
CTPaBOYHBIX
MaTepHaoB,
IpaMOTHO
UCTIONh30BaTh
U3yYEHHBIN
NOHSATUIHBIN anmnapar
Kypca XHMHY;

[TpumensTH
€CTECTBEHHO-
Hay4HbIE METOJIbI
TI03HAaHHUS (B TOM
qyucie HabmoIeHue,
MOJIETHPOBaHHUE,
9KCTIEPUMEHT) U
OCHOBHBIE OTIEpALIN
MBICIUTENIbHON
JeSITeNbHOCTH
(cpaBHeHue,
Kki1accuuKarys) s
U3YUYEHUS BEIIECTB U
XUMHUYECKHUX
peaKuuit;



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

PackpbiBaTh CMBICI
U3y4aeMbIX TOHITHH
Y 3aKOHOB H
OPUMEHATH 3TH
TIOHSATHSA TIPH
OIMCAaHUH CBOMCTB
BEIECTB U UX
MpeBpalleHU;
Paznuuats
¢duznueckue u
XHMHUYECKHEe
SIBJICHUS, OOBSACHATD
UX CYITHOCTb C TOYKH
3peHHs aTOMHO-
MOJIEKYJISIPHOTO
VUCHHS;

OnpenensTs
TPU3HAKH
XUMHYECKUX
PEAKLMH, YCIOBHS UX
MPOTEKaHHUS;
OOBACHATH CYIIHOCTh
bm3nyeckux u
XUMHUYECKHX SBICHUH
C TOYKH 3pEHUS
aTOMHO-
MOJIEKYJISIPHOTO
YUYEHHUS;
Krnaccudumnuposatsb
XUMHUYECKHE PEaAKIHN
(o 4mcITy M cocTaBy
pearupyoImx u
o0pa3syomxcs
BEIIIECTB);
CocTaBnsTh
(bopMyIbl OUHAPHBIX
BEIECTB 110
BaJICHTHOCTH |
OIpesieNsITh
BaJICHTHOCTb 110
(opMynaM BeLIECTB;
PaccrapnaTs

K09 PUIHEHTHI B
YpaBHEHUSX
XUMHUYECKHUX
peaxuuit;
BeicTpanBath




Hroro no pasneny

20

pa3BEpPHYTHIE
NHCbMEHHBIE U
YCTHBIE OTBETHI C
0Topoit Ha
HHOOPMAIIHIO U3
yueOHUKa 1
CTIPaBOYHBIX
MAaTepualoB,
TPaMOTHO
UCIIONB30BaTh
W3yYEHHBIN
NOHATHIHBIN annapar
Kypca XUMHUH;

Pasgen 2.BarkHeliWwmMe NnpeacTaBuTeNn Heopra

HWYeCKUX BELLECTB

2.1

Boznyx. Kucnopog.
[Tonsitre 06 okcuaax

bubmnnoreka
HOK
https://m.edsoo.r
u/7f41837c

PacKkpbIBaTb CMbICA
N3y4aeMbIX MOHATUN
U NPUMEHATb 3TU
MOHATMA NpK
OMMCaHNN CBOMCTB
BELLLECTB U UX
npeBpalLeHU;
XapaktepusoBaTb
(onucbiBaThb) cocTas
BO34yXa, du3nyeckue
N XMMUYECKNE
CBOWCTBa KMCNOpoLaa,
cnocobebl ero
noayyeHus,
NpUMeHeHue u
3HaYyeHue B NpUpoLe
N KU3HU YE/I0BEKa;
CpaBHMBaTb peaKLun
ropeHuns u
Mea/IeHHOro
OKUCAEHUSR;
Cobupatb npubopbl
ANA nonyyeHun
Kucnopopa
(BbITECHEHMEM BOAbI
1 BO34yXa);
PacnosHasaTb



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

ONbITHbIM NYTEM
Kucnopog;
Ncnonb3oBatb
XMMUYECKYHO
CUMBOJIMKY AN
cocTaBneHusa popmyn
BELLECTB,
MONEKYNAPHBIX
YpPaBHEHMM
XUMMYECKMX peaKLmii
C y4yactmem
KMCNOpOoAa;
O6BbACHATb CYLWHOCTb
3KO/I0rMYECKNX
npobnem, cBA3aHHbIX
C 3arpsAsHeHMem
BO34YXa;

CnepoBaTtb npaBuaam
6e3onacHoi paboTbl
8 nabopatopuu npu
MCNoNb30BaHUN
XMMUYECKOM nocyapl
n obopyaoBaHua, a
TaK¥Ke npasuaam
obpalleHus ¢
roprYMMM
BeLLLeCTBaMM B ObITY;
MnaHnposaTtb n
OCYLLLEeCTBAATbL HA
NPaKTUKe
XMMUYECKMe
3KCMEPUMEHTDI,
NpoBOAUTb
HabnogeHua, aenatb
BbIBOZbI MO
pesynbTaTam aKcnepu
MeHTa;

YyacTtBoBaTh B
CoBMecTHOM paboTe B
rpynne;
Mcnonb3osaTtb npu
BbINONHEHUM
y4YebHbIX 3a4aHUN 1 B
npouecce




2.2

Bonopoa.Ilonsrue o
KHMCJIOTaX U COJISIX

bubnuoreka
HOK
https://m.edsoo
.ru/7f41837¢c

nccnenoBaTeNibCKom
LeATeNbHOCTH
HAY4YHO-NONYNAPHYIO
nuTepaTypy
XMMMUYECKOTO
cogeprKaHus,
CNpaBoOYHble
MaTepwuanbl, pecypcol
NHTepHeTa;
BbicTpamsaTb
pa3BEpPHyTbIE
NMUCbMEHHbIE U
YCTHblE OTBETbI C
onopoit Ha
UHbOpMaLMIO 13
y4ebHMKa U
CNpPaBOYHbIX
MmaTepuranos,
rPamoTHO
NCcnosb3oBaTb
N3yYeHHbIM
NMOHATUMHbIV annapaT
Kypca Xumuu;

PacKpbIBaTb CMbICA
N3y4YaemblX NOHATUN
U NPUMEHATb 3TU
NOHATUA NpK
OMMCaHUN CBOMCTB
BELLLECTB U UX
npeBpaLLeHmni;
XapakTepusosatb
(onucbiBaTh)
dunsnyeckme un
XMMUYECKME
CBOWCTBa BOA0POAA,
cnocobbl ero
noayyeHus,
NPUMEHEHWE;
Cobupatb npubop
ANA nonyyeHun
BOAOPOA3;
Ncnonb3oBaTb



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

XMMUYECKYHO CUMBO
JIUKY Ans
cocTaBneHusa dopmyn
BELLECTB,
MONEKYNAPHBIX
YPaBHEHMUI XMU
YeCKUX peakuuin ¢
y4yacTuem BoAOpOAa;
CnepoBatb NpaBuaam
6e3onacHoi paboTbl
B 1abopaTtopun npu
NCMOb30BaHMM
XMMUYECKOM nocyapl
1 obopyaoBaHus, a
TaKXe npaBunam
obpaleHus c
roproYnmm
BELWecTBaMu B ObITY;
MnaHnpoBaTb 1
OCYLLEeCTBNATb Ha
npakTuKe
XMMUYECKME
3KCMEPUMEHTDI,
NnpoBOANUTb
HabnogeHua, aenatb
BbIBOAbI NO
pesynbTatam
3KCMEPUMEHTa;
YyacTtBoBaTh B
COBMeCTHoOM paboTe B
rpynne;

2.3

Bona. PactBopsl.
[TonsTue 06
OCHOBAHUAX

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

PacKpbIBaTb CMbICA
N3y4YaemblX NOHATUN
N NPUMEHATb 3TN
MOHATMA NpK
ONUCaHUN CBOWCTB
BELLLECTB U UX
npeBpalLeHU;
XapakTepu3oBaTb
dunsnyeckme un
XMMUYECKME
CBOWCTBa BOAbI, eé
pOAb Kak



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

pacTBopuTena B
NPUPOLHbIX
npoueccax;
CocraBnatb
YpaBHeHMUA
XMMUYECKMX peaKLmi
C y4acTMem BoApbl;
O6bACHATb CYWHOCTb
3KONIOTUYECKMX
npobsiem, CBA3AHHbIX
C 3arpsAsHeHMem
NPUPOAHbIX BOA,
CNocobbl OYUCTKM
BOZbl OT MPUMECEMN,
Mepbl Mo 0XpaHe BOJ,
OT 3arpA3HeHus;
MnaHnposaTb 1
OCYLLLEeCTBAATL HA
npakTuKe
XMMUYECKME
3KCMNEPUMEHTDI,
NnpoBOANUTb
HabntogeHus, oenato
BbIBOZbI MO
pesynbTatam
3KCNEPUMEHT];
CnepoBaTtb npaBuaam
6e3onacHo paboTbl
B nabopatopun npu
MCNob30BaHUM
XMMMYECKON nocyabl
1 0bopyaoBaHuUs;
MNpoBoauTb
BblYNCNEHNA C
NPUMeHeHnem
NOHATUA «MaccoBas
[0NnA BellecTsa B
pacTBopey;
Mcnonb3osaTtb npu
BbINONHEHUM
yuyebHbIX 3a4aHWI U B
npouecce
nccnenoBaTeNbCKom
AenaTeNbHOCTH




HAy4YHO-NONYNAPHYIO
nntepartypy
XMMUYECKOTO
cofeprKaHus,
CNpaBoOYHble
mMmaTepuanbl, pecypcsbl
NHTepHeTa;

2.4

OCHOBHBIEKJIACCHIHE
OpPTaHHYECKUXCOCTU
HEHUU

11

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

KnaccudunumposaTtb
M3y4yaemble BELLECTBA
Mo cocTasy u
CBOMCTBaM;
CocTaBnsTb Gopmyibl
OKCUIO0B, KUC/OT,
OCHOBaHWi, conem n
Ha3bIBaTb UX NO
MeXayHapogHoM
HOMEHKNATYpPE;
MporHosnposaTtb
CBOMCTBA BELLECTB Ha
ocHoBe 0bWwmx
XMMWYECKMX CBOWCTB
N3y4eHHbIX
Knaccos/rpynn
BELLECTB, K KOTOPbIM
OHW OTHOCATCS;
Cocrasnatb
MOJIEKYNAPHbIE
YPaBHEHUSA peakunui,
WUNNOCTPUPYIOLLLUX
XMMUYECKMe
CBOMCTBA M cnocobbl
NoJlyYeHun BeLecTs
N3YYEHHbIX
Knaccos/rpynn, a
TaKxke
NOATBEPKAAIOLLMX
reHeTUYECKYIo
B3aMMOCBA3b MeXay



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

HUMMN.;
MpoussogunTb
BbIYMC/IEHMA NO
YPaBHEHUAM
XUMUYECKMX
peakumi;
MnaHnposaTtb n
OCYLLEeCTBAATb Ha
NPaKTUKe
XMMUYECKMe
3KCMEPUMEHTDI,
npoBOAUTb
HabnoaeHua, aenatb
BbIBOAbI MO
pesynbTatam
IKCNEPUMEHT];
CnepoBaTtb npaBuaam
H6e3onacHo paboThbl
B 1abopaTopun npu
MCNob30BaHUN
XMMUYECKOMN nocyabl
1 obopyaoBaHus;
Mcnonb3osaTb npu
BbINOJHEHUM
y4YebHbIX 3a4aHNN 1 B
npouecce
nccnenoBaTeNbCKom
LeATeNbHOCTH
Hay4YHO-NONYAAPHYIO
nutepatypy
XMMWUYECKOTO
cofeprKaHus,
CMpaBoOYHble
MmaTepwuanbl, pecypcol
NHTepHeTa;
BbicTpamsaTb
pa3BEépHyTble
NUCbMEHHbIE U
YCTHblEe OTBETHI C
ornopoi Ha
MHbopMaLmIo 13
y4YebHMKa U
CMpPaBOYHbIX
MaTepuanos,




rPamoTHO
NCNo/1b30BaTb
N3YYEHHbIN
NMOHATUMHbIV annapaT
Kypca XMMuu;

Hroronopazneny

30

Pasznea 3.Ilepuoaguueckuii 3axon u [lepuoguveckasi cucTeMa XUuMHYECKHX
ajiemeHTOB JI. . MenaesneeBa. CTpoenneaToMoB. XMMHUYECKASACBSA3b.
OKHCIUTEbHO-BOCCTAHOBHUTEIbHbIEPEAKIIUN

3.1

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
cucremMa
XUMHYECKHX

anemeHToB /1. .

Mennene-eBa.
Crpoenuearoma

bubnuoreka
IHOK
https://m.edsoo
ru/7f41837c¢

PacKkpbIBaTb CMbICA
nepnogmnyeckoro
3aKOHa;

MoHMmaTb
CyLLecTBOBaHME
nepuognYeckom
3aBMCUMOCTU CBOWCTB
XUMMUYECKMX
3aNiemMeHToB
(v3meHeHune
paguycos aTomMoB U
3N1eKTPOOTPULLATENH
0CTH) U nx
COeaVHEHWI OT
NOJIOXKEHUA B Ne
puogmyeckonm
CUCTEME U CTPOEHMSA
aToMa;
YcTaHaBAMBATb CBA3b
MeXAay NONOKEHNEM
afemeHTa B
nepuoamnyeckomn
cucTeme u
CTPOEHMEM ero
aToma (coctaB u
3apag Aapa, oblwee
YMCNI0 INEKTPOHOB U
pacnpegeneHue nx
MO 3N1EKTPOHHbIM
cnosm);
MporHo3npoBaThb



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

XapaKTep U3MeHeHUA
CBOWCTB 3/1eMEHTOB U
WX COEAMHEHWI MO
rpynnam v nepuogam
Mepuoanyeckomn
cUCTeMBl;
XapaKtepu3oBaTb
XMMUYECKMe
371eMeHTbl NepBbIX
TPéx nepnoaos,
Kanus, KasbLua no nx
NONOXKEHUIO B
Mepuroanyeckomn
cucteme 4. U.
MeHpgeneesaq;
BbicTpamBaTb
pa3BEépHyTble
NUCbMEHHbIE U
YCTHblE OTBETbI C
0onopoi Ha
UHbOpMaLMIO 13
y4ebHMKa U
CNPaBOYHbIX
MaTepuanos,
rPamoTHO
NCcnosab3oBaTb
N3yYeHHbIN
NOHATUMHBIM annapat
Kypca Xumuu;
Mcnonb3oBaTb Npwm
BbIMNOJIHEHMM
y4yebHbIX 334aHunI
TEKCTbl y4ebHMKa,
CNpaBoOYHbIe
MmaTepwuanbl
(Meproamnyeckyto
CUCTEMY XMMUYECKNX
anemeHToB . U.
MeHpeneesa,
Tabanuy
pacTBOPUMOCTH
KMCNOT, OCHOBAHM U
coneli B BOJE,
3NEKTPOXMMUYECKMNI




3.2

Xumudeckas CBS3b.
OKuCIIHTEIIFHO-
BOCCTAaHOBHUTEJILHEIE
peakiuu

bubnuoreka
HOK
https://m.edsoo
.ru/7f41837¢c

pAL, HaNpPAXKEeHUN
MeTasIoB);
Mcnonb3osaTtb npu
BbINOJIHEHMM
y4ebHbIX 3a4aHNN 1 B
npouecce
nccnenoBaTenbCKoM
LeATeNbHOCTH
Hay4YHO-NONYAAPHYIO
nuTepaTypy
XMMMWYECKOTO
cofeprKaHus,
CNpaBoOYHble
MaTepwuanbl, pecypcol
NHTepHeTa;

PackpbiBaTb cMmbICA
N3y4aeMblX NOHATUN;
Onpepgenatb BMA,
XMMWYECKON CBA3K B
CoeaAnHEHUN;
OnpegenaTb cTeneHb
OKMCNEeHUS
XMMUYECKOro
anemeHTa no
dopmyne ero
COeaANHEHNS;
OnpepenaTb anemeHT
(sewectso) —
OKUCAUTEND U
3/1eMeHT (BelLecTso)
—BOCCTaHOBUTENb;
ObBbACHATH CYLHOCTb
npoueccos
OKUCNEHUA U
BOCCTAHOB/IEHUS;
CocTaBnatb
3/1EKTPOHHbIN 6anaHc
C Y4ETOM Yncna
OTAAHHbIX U
NPUHATBIX



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

3/1EKTPOHOB;
CocraBnatb
ypaBHeHMe
OKMCNUTENbHO-
BOCCTAaHOBUTE/IbHOW
peakumu;
Ncnonb3oBatb npu
BbIMO/IHEHMM
y4ebHbIX 3a4aHuM
TEKCTbl y4ebHMKa,
CNpaBoOYHble
maTtepuansl
(nepnoamnyeckyto
CUCTEMY XUMUYECKMX
anemeHToB . U.
MeHgeneesa,
Tabnnuy
pacTBOPUMOCTH
KWUC/IOT, OCHOBaHWUI U
conewn B BOAE,
3NEKTPOXMMUYECKMI
pAL, HaNPAXKEeHUN

MeTannos);
Uroro no pazaeny 15 bubnuoreia LOK
https://m.edsoo0.ru/7f41837c
PeszepBHOE Bpems 3 bubnuoreia LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
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KanenmapHo-TemMaTnieckoe miIaHupOBaHUE
10 XUMHUHU

[InanupoBanue cocrtaBieHo Ha ocHoBe®enepanbHas padoyas nporpaMma 1o yueOHOMY IpPEIMETY
«Xumus» 06a30Bblii ypOBEHb

Yueouuk T'abpuensa O.C., ®.I. Ocrpoymo W.I. Xumusa. 8 kiacc: ydeOHUK st
o0meo0pazoBaTenbHBIX YUeOHBIX yupexkaeauii — M.: [Ipocsemenue, 2019.

Kiacc(sr) 8.
KonnuecTBo yacoB o yuebHoMy I1aHy U KaneHaapHomy rpaduky MBOY «UepHokypbuHCKas

COL», yrBepxxkaéanomy Ha 2023-2024 yueOnsrii roq B 8 kiacce- 67 4. [Iporpamma BeImoHeHa 3a
CUET PE3EPBHOTO BPEMEHHU.

[11aHOBBIX KOHTPOJIBHBIX padboT 4.

[TmanoBBIX Ta00PATOPHBIX PaOOT HET, MPAKTHYECKUX PadoT 4.









IHOYPOYHOE IIVNTAHUPOBAHHUE

8 KJIACC
KoaundecTBo 9acoB
Ne Jara
Kontpo MpakTn H3ydeHust
Tema ypoka
n/ Bcero  JbHBIE yecKue
I padoThI padoThI
1 [Ipeamer xumun. BemecTBa 1 X CBOKCTBA. 1 04.09
MeToasl TO3HAHUS B XUMHUHA 1 05.09
[Ipaktrueckas padota Ne 1 «IIpuémsl
3 Oe3ormacHo# paboThl ¢ 000pyIOBaHUEM U 1 1 11.09
BemiectBaMu. CTPOCHHE IJIAMEHH »
4 Yucrele BEIECTBA U CMECH. 1 12.09
IIpakTryeckas padora Ne 2 «OuncTKa
5 pasrieckat p y 1 1 18.09
3arpsI3HEHHON TOBAPEHHOM COJIM»
6 ATOMBI 1 MOJIEKYJIBI 1 19.09
XHUMUYECKHE DIIEMEHTHI. 3HAKH (CHMBOJIBI
7 ( ) 1 25.09
XAMHUYECKHX DJIEMEHTOB
8 [TpocTeie 1 CIIOKHBIEBEIIECTBA 26.09
9 ATOMHO-MOJIEKYJIIPHOECYUECHHE 02.10
3aKO0H IIOCTOSIHCTBA COCTaBa BEILECTB.
10 Xumnueckas popmyna. BaleHTHOCTh aTOMOB 1 03.10
XAMHYECKHX DJIEMEHTOB
11 OTHOCHTENbLHAs aTOMHAas Macca. 1 9.10
OTHOCHTEbHAS] MOJICKYJISIPHAS. Macca '
MaccoBas 101 XMMHAYECKOT0 DJIEMEHTA B
12 1 10.10
COeIMHEHU N
KommuectBo BemecTBa. Mons. MonsipHas
13 P 1 16.10
Macca
14 dusnueckre U XUMUYECKHE SIBIICHUS. 1 1710
XUMHUYecKasi peaKius '
[Ipu3HaKku 1 YCIOBHS IIPOTEKAHUSA
15 P 4 L1p 1 23.10
XUMHAYECKUX PEaKITUi
3aK0H COXpaHEHHUS MACChI BEIIECTB.
16 P 1 24.10
XHWMHYECKUE YPABHEHHUS
BrIuncieHnsa KOIU4ecTBa, MacChl BEIECTBA
17 ’ 1 06.11

10 YPAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ




18

Knaccudukanmsi XuMHUUECKUX peaKIiii
(coemuHeHUs, pa3IoKCHHS, 3aMEITCHUS,
oOMeHa)

07.11

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneuct. O0o0meHne u
CUCTEMATHU3ALIMI3HAHUN

13.11

20

21

22

KonrtponsHast padora Nel mo reme
«BemiecTBa 1 XUMHUECKUE PEAKIIHI

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopom — 31eMeHT ¥ MpOCTOE BEIIECTBO.
O3o0H

dusznyeckue ¥ XMMUUECKHE CBOMCTBA

KHCIopo/ia (peakluu OKUCIICHUS, TOPEHHE).
[TonsTHOOGOKCHIAX

14.11

20.11

21.11

23

Crioco0pl MostydeHus: KUCI0poia B
nabopaTopuu ¥ IPOMBIIIUICHHOCTH.
[Tpumenenunekucnopoaa

27.11

24

25

26

TemmoBoit 3¢ (heKT XUMUIECKOH peaKIuH,
MOHATHE O TEPMOXUMHUYIECKOM ypaBHEHUH,
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHSIX

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HeHue BO3AyXa, CIOCOOBI €ro
MPEAOTBPALIECHUS

[TpakTuueckas pabora Ne 3 mo Teme
«[lony4yenne u cobupanue KUCIOPO/Ia,
H3y4YEHHUE ETO CBOMCTB)»

28.11

04.12

05.12

27

Bomopon — 351eMeHT 1 MpoCTOE BEIIECTBO.
Haxoxnenue B mpupone

11.12

28

29

duznueckre 1 XUMUYECKHE CBOMCTBA
Bostopoaa. [IpumenenneBogopoaa

IlonsTHe 0 KMCIIOTaX U COJIAX

12.12

18.12

30

31

32

CriocoObI TTOTy4eHHsT BOAOPO/Ia B
naboparopuu

[TpakTuueckas padora Ne 4 mo Teme
«ITomydenne u cobupanue BoI0OpoOa,
W3y4YEHUE €r0 CBOMCTB)

MossipHblii 00bEM ra3oB. 3aK0H ABOTaIPO

19.12

25.12

26.12

33

Brruncienusa 00béMa, KOJIMYECTBA BEIECTBA
ra3a 1o ero U3BeCTHOMY KOJIHYECTBY
BEIIIECTBA WJIN 00BEMY

09.01




Boruncnenus 006EMOB ra3oB M0 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX 15.01
OTHOIIICHUH T'a30B

35 du3nuecKkue U XUMUYCCKHE CBOMCTBA BOIBI 16.01

36 CocraB ocHoBanuii. ITousatue 00 99 01
HWHJIUKATOpax
Bona xak pactBoputens. HacwimeHnnbie u

37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 101 23.01
BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme

38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACTEHHON 29.01
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY

39 Kontponbnas padota No2 o reme 30.01
«Kucnopoa. Bogopoa. Bona» '

40 OKcupl: cOCTaB, KiIacCU(UKAIUS, 05.02
HOMEHKJIaTypa
[TonydyeHue u XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 06.02
OKCHJIOB

42 OcHoBaHHS: COCTaB, KJIACCU(DUKAIIHS, 12.02
HOMCHKJIATypa

43 HonyquI/Ive 1 XUMHYECKHE CBOMCTRA 13.02
OCHOBaHHMI

m Kucnotsr: cocras, knaccudukarms, 10.02
HOMEHKJIaTypa

45 [TonydyeHnne n XuMHU4ecKkue CBOMCTBA KUCIOT 20.02

46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI 96.02
MOJIy4eHUs, XUMUYECKUE CBOWCTBA
[IpakTuueckas padora Ne 6. Pemenue

47 IKCIIEPUMEHTAILHBIX 337124 110 TeMe 27 02
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COCTUHECHUMN)

48 I'eHeTHYecKas CBA3b MEKIY IiJ'IaC(DaMI/I 05.03
HEOPTaHWYECKHUX COCTUHCHHM

49 O0o001IeHNEe U CHCTEMAaTH3alNs 3HAHUH 06.03
KonTponbnas padora Ne3 mo teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 12.03
coequHeHun"

51 [TepBbIe MOMBITKY KIIACCH(PUKAITAN 13.03

XUMHYECKHX 3JIeMeHTOB. I1oHsITHE O Tpymmnax




CXOOHBIX 3JIEMECHTOB

Ilepnonnueckuit 3akoH u [lepuoanueckas

52 cUcTeMa XUMHYecKux anemeHToB 1. U. 1 19.03
MenpeneeBa
53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1 20.03
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. 1 02.04
N3oTomsl
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB llepuoauyeckoit cucremsr /. U. 1 03.04
MenpeneeBa
XapakTeprucTuKa XMMHYECKOT0 3JIEMEHTA 110
56 ero nmoyiokeHuto B [leproauyeckoit cucteme 1 09.04
. 1. MenneneeBa
3nauenue [lepuonuyeckoro 3aKoHa Jist
57 Pa3BUTHUSA HAYKU I/I“Hpaf(TI/IKI/I. . U. 1 10.04
MenpeneeB — y4€HbI, Me1aror u
rpaxaaHuH
58 DIEKTPOOTPUIIATEIIEHOCTh AaTOMOB 1 16.04
XUMHYECKHUX 3JIEMEHTOB
59 HNonnas xumuyeckas cBs3b 1 17.04
60 KoBasieHTHast mossipHast XMMUYECKasi CBS3b 1 23.04
61 KoBanentHas HenossspHasi XUMHUYECKas CBA3b 1 24.04
62 CreneHb OKUCIEHUS 1 30.04
63 OKHCIUTETEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 07.05
64 OxkuciIuTenu U BOCCTAHOBUTENH 1 14.05
65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 15.05
aToMa. XUMUYECKas CBSI3b»
66 PesepBHBIit ypok. O6061116Hne " 1 91,05
CUCTEeMAaTH3aIvsl 3HAHHUH
67 PesepBHbIit ypoK. O606iueHI/Ie u 1 99 05
CUCTEeMaTH3aIusl 3HAaHUH
68 PesepBHbIil ypok. O6o6iueHI/Ie u 1
CUCTEeMAaTH3aI¥sl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. ['abpuensia, . I'.
Octpoymos, C. A. Cnagkos).

2. Meroanueckoe nocooue. 8 kiacc (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, U. B.
AKcEéHoBa).

3. Ilporpamma kypca xumun i1t 8—9 Ki1accoB 00111e00pa30BaTEIbHBIX YIPEKICHHIA
(aBTops! O. C. I'abpuensy, C. A. Cnaakos).

4. Pabouas Terpazap. 8 knace (aBtoper O. C. 'abpuensH, C. A. Cnaakos).

5. Terpanp st 1TaOOpaTOPHBIX OMBITOB M MPAKTUYECKHUX padoT. § kiacc (aBTopsl O. C.
I'abpuensH, 1. B. Akcénosa, U. I'. OctpoymoB).

6. Xumus B TecTax, 3ajayax u ynpaxsHeHusax. 8 kiacc (aBropsl O. C. ['abpuensh, U. B.
Tpury6uak). 7. Dnexrponnas Gopma yaeOHUKA.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

Xumus. 8 knacc/Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe o01iectBo «M31aTeabcTBoO
«IIpocsenienue
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