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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE (herepabHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIMXCA CPEACTBAMH Y4eOHOTO MpeaMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTHKH COJEP)KAaHUSA, PEKOMEHAYEMYIO IOCIE0BATEIbHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaessieT BO3SMOXKHOCTH peaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTebHON MPOTrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o0 OCBOCHUIO yYEOHOT0 COEPKaHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN 1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00OecredyMBaroOTCsl CHEIU(PUKON colep:KaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATHUI O XuMHUecKod peakiuu. O0e ATH CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBAaTEIILHO OT OAHOTO YPOBHS K JpYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAy4yHOW KAapTHHBI MHMpa B JIOTUKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTb OOYyYEHHUS Ha CUCTEMaTHYeCKOe INpUOOIIEHHE OOydaroUuMxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUPA, UCHOJb3Ysl 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHUM i1 BBIPAOOTKM 3KOJOTHYECKH IeJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

—pa3BUTHE MOTUBAIMH K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
yucia CTPYKTYPHBIX €MHHULL BelecTBa. Pacuérsl o ¢popmynaM XMMUUYECKHX COEAMHEHUM.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyn0, mpaBwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUECKUX (TOpEeHHe CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapus, pasnoxkeHue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeEicTBHE 3keie3a ¢ pactBopoMm coiu meau (), u3yuenme cnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH IIOBAapEeHHOM COlM, HAOJIIOJAEHUE M ONHCAHHE
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — aljoTporHas MOAU(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpocroe BemecTBo. HaxoxkneHwe Bogopona B IPHUPOAE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B Ipupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBAa OKCUI0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeiesieHUue COJep>KaHusl KUCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyd OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJIyueHHE, coOMpaHue, pacrlo3HaBaHUE WU
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIbHBIX 33]a4 110 TeMe «Baxueliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMHudeckux osnemeHtos [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbBIX saep. W3orombsl. OnekTtpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaskJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMI (TOpEHUE, PEAKLIUU PA3IIOKEHHS], COSTUHEHHUS ).



Mesricnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HN30TOIIbI,
paMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, a3, (PM3MYECKHE BEIWYMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpochepa, MuHepaybl, TOpHbIE HOPOJbI, IOJE3HBIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. llepuommueckas cucremMa xumudeckux daemeHtoB J[. M.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMH, T'eHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaus XuMUYeCKUX peakUuil Mo pa3MuHbIM MpU3HAKaM (II0 YUCIY U COCTaBYy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPABHEHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DPakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNN. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOTUTHI.

Peakuiuu moHHOro o6MeHa. YCIIOBHs NPOTEKaHUS peakiMii HOHHOTO oOMeHa, MOJHbIE U
COKpal€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEeHHbIE peaklUd Ha HOHBL
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIIEeCTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BAaHUE IIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcCca TUCCOLHUALNN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUEO MAaTepUalioB), IPOBEICHUE



OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, peakUuu pPas3IoKEeHUs, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakUuil Ha HOHBI,
pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
creneHu okucineHuss. CrpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu).  Xsoposopopoa. ConsiHasg — KMCIOTa, XUMHUYECKHUE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKkue CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIoTa, (U3NYECKHe M XUMHUYECKHE CBOICTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmas xapakrepucTuka 3jeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
¢uznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
yno0peHuit. XuMHUYeCKOoe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpelbl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopHas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMcCTBa, nosyueHue. Mcnomb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMHU4eckue cBoiictBa. Ancop6oius. Kpyropopor yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a II100aIbHOTO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIA 3QQeKT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yriepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadOoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHONIOrHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme npencrtaBiaeHus o0 okcuae kpemaus (IV) u
KpeMHHUEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB U UX COCJUHEHUH (BO3MOYKHO
HCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMAaTepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJCICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paco3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KpHUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHud MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHus: MetaioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyT'YH, JIOPATIOMUHUNA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: TOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HAaXOXACHHE B NMpHUpoae. PU3NYECKHE U XUMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucreme xumudeckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblvs. BaxkHeimme coennHeHus
KaiblMs (OKCUI, THIPOKCH, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/Ia AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonunueckoit cucreme xumuueckux »snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaIOB M CIIAaBOB, HMX (PU3UYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMil Ha MOHBI: MarHWs, KajJblMs, alIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIne MeTaibl U UX COSAUHEHUSD.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM 4elloBeKa. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSX.

XVMHYECKOE 3arpsA3HEHHE OKpPY)KAIoIIel cpefbl (MpeesibHas J0IyCcTUMasi KOHLIEHTpaLysl
BerecTB, ganee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAIOB, TOJMMEPHBIE MaTEPHUAJIbI).

Mescnpeomemnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBsI3€l MPU M3YYEHHU XUMHH B 9 Kiacce OCYLIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJIAIOLIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHATUSA: HAay4HbIM (hakT, rumoresa, 3aKOH, TEOPHUS,
aHamM3,  CHHTE3,  Kilaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsij, M[POBOJAHHMKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMYECKas peHIETKa, CIUIaBbl, (U3NYECKUE BEJIUYMHBI,
€MHMIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAaHCTBO, IJIAHETHI, 3BE3/1bl, COMHIIE.

buonorus: ¢orocunres, asixanue, Ouocdepa, s3KocucTemMa, MHHEpaJbHBbIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOpPHBIE TOPOJIbI, MOJE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAOTCS B XOZIe 00Y4YEHUsI XMMUU B €IUHCTBE YU€OHOI M BOCIIMTATENbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M pacCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOT'O OTHOLLIEHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpOMHCTBE
MHpa 1 001IecTBa;

2)rpaaaHCcKOro BOCIUTAHNSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00LIECTBEHHO 10JIE3HOM,
y4eOHOMCCIIe10BaTENbCKOM, TBOPUECKOW U JIPYTMX BHJAAX JEATENBHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3)IeHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM  HAy4HOM KapTUHbl MHpa, MpPEJICTaBlI€HHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUS MPHUPOABI, B3aMMOCBA35X YEJIOBEKA C IMPUPOJHOM CPEeNoH, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMH TEXHHUYECKHUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHONH M HCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B labHEHIIEeM;

4)popMupPOBaHNS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME TIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUECKOMY M3yUeHUIO MpodeccHil U TpyAa pa3IndHOro pojia, yBaXeHHE K
TpyAy W pe3yibTaraM TpPYIOBOW JA€ATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUs
INpEeIMETHBIX 3HAHUA 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,

OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KAaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel MX pellieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pPe3ylbTaTOB BBIICISIOT 3HAYMMbIE A (HOPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTaxX | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUeOHbIEe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TOHSATHUSMH), UCTIOIH30BaTh TOHSATHUS UII OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMH U3YUeHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHIYKTHBHbBIC, NeTyKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOMN padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 (HOpM IIPECTABICHUS, TTOYIaeMYIO U3 Pa3HBbIX HICTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alIPOCHI MPH MOUCKE U 0TOOpe MHPOpMAUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCHOIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeI0BATENbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMeHTa (Ja00opaTOPHOTO OMbBITA, JTA0OPATOPHOW PAOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENIHO ONPEACTATh eI JEATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEATOKEHHBINH alropuT™M ACUCTBUM NpU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPeJIaraéMble B YCIIOBHUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMeTHOM o0sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHH:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJii XHUMHUYECKOTrO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMii: peaKkIy COSANHEHHSI, PEAKIIH PA3JIOKECHHUS, PEAKIINN 3aMETICHHSI, PEaKIIH
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi J10JIs1 BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKHX IMOHATHNA W MPUMEHSATH 3TU
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIIUM;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONMCAaHUE I[pUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B PA3TUYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [PUMEHATH OCHOBHBIE ONEpPALUH MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIMI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e cleloBaTh MpaBWjaM IMOJIb30BAHHUS XMMHUYECKOM TOCYAOW ©  J1a00paTOPHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJa), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyuenust B 9 kJacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: XMUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XMMUYEcCKas peakius, XUMHUYecKas
CBsI3b, TETNIOBOW (P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, INEKTPOIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOH peakluu, MpeleiabHO JOMyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero NMOHMMAaHME: ONMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HMUs, KOTOpblE HMEIOTCA B NEpPUOAMYECKOW Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B Ipejenax MajbIX IEPUOJIOB U TJIABHBIX HNOArPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3peKTy, M0 U3MEHEHUIO CTENCHENW OKUCICHUSI XMMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMAIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia oOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNEe, CHUCTEMATH3aIlMI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Komriecrso tacos JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM MPOrpaMMabl Bceero :)(;);:pr‘:ﬂbﬂble ;I;’ 62:)1;Tbl;mec1me o0pa3oBaTe/ibHbIE PeCYPChI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHATHS
XuMust — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
PAKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelllECTB
21 Bosnyx. Kucnopon. I[lonstue 6 bubnuorexa [JOK
00 okcHumax https://m.edso00.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 8 1 bu6mmoreka [JOK
U COJISX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHUAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

HCOPTaHNYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Tepuonuueckuii 3aKOH U
31 [Iepuonnueckas cucrema 7 bubmuoreka [JOK
' XUMHUECKHX 3eMeHToB 1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CTpoeHue atoMa
32 XuMuueckas CBs3b. 8 1 bubmuoreka [JOK
' OKHCITUTENbHO- https://m.edso0.ru/7f41837c



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

Wroro no pazueny 15 BH6H_HOTeKa HOK
https://m.edsoo0.ru/7f41837c
PezepBHOE BpeMms 3 brbmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC

No KosaunyecTBo 4yacos Jara DJIeKTpoHHbIe HU(pPOBbIE

u/n Tema ypoka Beero KonTpoabubie IIpakTuueckue w3ydeHus oGpa3oBaTejbHbIe
padoThbI padoTbI pecypcbl

1 [Ipenmet xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KHU3HH 4yesioBeka. Temna u BeriecTBa https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuna

3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM

4 Yuctele BemecTBa U cMecu. CIocoOb! 1 bu6mmoreka [JOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas Ta Ne 2

5 <<II’)aa3z[eJIeeHCI/Ie’;1 cﬁzggﬁilganMepe 1 bubmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPEHHOW COJIU.»
bu6mmorexa [IOK

6 ATOMBI H MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c

v XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢c
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMUYecKasi popMyIa.

9 BaneHTHOCTE aTOMOB XMMHUYECKHX 1 bu6mmorexa [IOK
anemeHToB. OnpeneneHue https://m.edsoo.ru/ff0d2eae
BAJICHTHOCTH DJIEMEHTOB T10
(dbopMynaM OMHAPHBIX COCTUHEHHH.

10 ATOMHO-MOJIEKYJISIPHOE YUYEHHUE. 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0d210c
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CocraBieHue o BaJICHTHOCTH
XUMHAYECKHX (POpPMYIJI OMHAPHBIX
COCTMHEHUH.

https://m.edsoo.ru/ff0d2d50

11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
dusznyuecKkre 1 XUMUUECKHUE SIBJICHUS.
14 Xumnueckas peakuus. [Ipuznaku u bubnnoreka [JOK
YCIIOBHSI TPOTCKAHHST XUMUIECKUX https://m.edsoo.ru/ff0d37fa
peakuuii
15 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
16 XUMUYECKUE YPABHEHMUS bubmmorexa [TOK
: https://m.edsoo.ru/ff0d3al6
K nHUKAINST XUMAYECKHUX
17 pgaalzﬁng) (C(?:z[I/IHeHHﬂ ;:3JIO)KCHI/I}I bubmorexa LJOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
5 | e e s B LOK
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHX PEAKIIHIA
19 smmaonemer. OGoduenme ubmiorera LIOK
' 8 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aINs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 BB::;[I;IXXa K;f;(():;ornagf QJ(Ije(if[:eTIj: u bubmmorexa LJOK
' https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
22 du3nYeCKUEe U XUMUYECKHE CBOMCTBA bu6mmorexa [{OK
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KHCIIOopoa (peakiuy OKUCIICHHS,
ropenue). [lousarue 06 okcumax

Cnoco0bl MoTy4eHus: KHCI0po/ia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpumMeHeHue Kuciopoaa
| Dommeemepaior o3 o B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY»
TemnoBoit 3¢ ekt xumuaeckoit
o5 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
26 Saprsmene sosiyna, cliocoow e Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALECHUS
27 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BeniecTBo. HaxoxeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
o8 dusznyeckne U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosopoza. [IpuMeHeHue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI MostydeHus BOAOPOa B bubnmnoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
e B 10K
o ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOHNCTBY
32 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beruucnenus o0b€ma, KOJTMISCTB
33 BemeccTJ:;l ra3; (rsloeer’c:)’ I/I;)]JSICCT?{COM?/ bubmmorexa [TOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
34 Borancienns 00EMOB Ta30B 110 bu6mmorexa [{OK
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YPaBHEHHIO PEAKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHUH ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK

3 BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bu6mmoreka [IOK
MHJIIKATOpax https://m.edsoo0.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacrimennnle 1 HeHachIIIEHHbBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 mo Teme
38 «[IpuroroBiieHue pacTBOpoB ¢ bubnnorexa [HOK
OIpeIeIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEILLIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCUpUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | Moot manems ks BuGorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(OTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KiaccupUKaIus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMUMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpemnue): HOMEHKIIATypa, Bubmorexa [IOK
46 CIOCOOBI OJTYYEHHUS, XUMHUECKHUE

CBOICTBa

https://m.edsoo.ru/00ad9474
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[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bubmuorexa [JOK

47 «OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
I'eneTnueckas CBSI3b MEXK
48 KiafcaMcheaopiaHSI/IquKHiy bubmorexa LIOK
N https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 g{i?{?dnfie;; iei?’gggg;gi?: II;I;EICCLI bubmorexa [IOK
o https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCAMHECHHI
o
50 "Ocrosmme xaacon neoprasacexix Bubmorera LIOK
o https://m.edsoo.ru/00ad9ela
COCIMHECHU I
51 o stewenton. Homsme o BuGmmorerca LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
50 [lepuoanueckas cucrema bubnnoreka [JOK
XUMHYECKHX 371eMeHTOoB 1. U. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIHI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
sinep. M3ororsr https://m.edsoo.ru/00ada342
S5 arowon snewerron Mepromecroi Bafmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubmuorexa [JOK
[Mepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3navenue [leproanyeckoro 3akoHa bu6mmorexa [{OK
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11 pa3BUTUS HAYKU U IPAKTUKU. [].
N. MenneneeB — y4€Hbli, IeAaror u
rpaxJaHUH

https://m.edso0.ru/00ada96e

58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas XuMHYeCKas CBA3k 1 https://m.edsg).rUIOOadac34
60 KoBanenTHas nossipHas XuMuueckas 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenonsipHas 1 bubnnorexa [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okuceHns 1 https://m.edsgj.rUIOOadanS
63 OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [IOK
peakum https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIH 1 Eﬁgﬁ;ﬁ;?&i&?ﬁom db076
65 | (Crppomme arom. Xinmocman | Bumorexa LIOK
B3y https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUs 3HAHWUI https://m.edso0.ru/00adb33c
67 PezepBHblit ypok. O6o0111eHNE U 1 bubmuorexa [IOK
cUCTeEMaTU3alvs 3HaHUI https://m.edso0.ru/00ad9cb2
68 PesepBHblit ypok. O6006111eH1E 1 1 bubnnorexka [JOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkurioHepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
Xumusi: ypoku B 8 kiacce: mocodue st yuutens/ H.H.I'apa. - M.: [IpocBenienue

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Nutepuer-mtarpopma Chepym

Caiit Undoypoxk

PO
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