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MHNOACHUTEJBHASA 3AIINCKA

[TporpammMa o XMMHHK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero o6pa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xXuMHUHM Ja€T MpeACTaBICHUE O LesIX, OOmIel cTpareruu oO0ydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COIEpkKaHUE, IPEIyCMAaTPUBACT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IPOorpaMMbl [0 XUMHH, ONpEAEIsAeT KOIMUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcsi, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILeNeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITEIbHOCTH 00yUYaIOMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEN
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTIX
peuieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0JIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peajau3alM BO3MOXHOCTEH s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUU
€CTeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYatOIIUXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TMpPHUpPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TENaroruuyeckd aJalnTHPOBAHHBIM OTpPaKEHHUEM
0a30B0il HayKH XMMHHU Ha ONpPEIEIEHHOM dTarne e€ pa3BUTHsL.



Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HA OCBOEHUE
00y4aroIUMUCS CUCTEMbI IEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPTraHUYECKOW XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX [IOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa conepkaHHsi MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja K eé mzydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbl MOHATHH O Xumuueckod peakuuun. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3axkona J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUs O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— MPe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHAS (YHKLIHUU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAaKTUYECKOr0 IPUMEHEHHUS U ITOJIYyYEHUsl N3y4aeMbIX BEILIECTB.

OcBoeHne mTpOrpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5-7 knaccel» u «duzuka. 7 Kiacc.

[Tpy n3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YelloBeKa U KaK OJHOT0o
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3aiaya y4eOHOro MpeaMeTa COCTOUT B (pOPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUUECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKlUii, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJIHOM U yueOHO-MCCIIEJ0BATENBCKOM J1eATebHOCTH, OCBOEHUH NpaBUJl GE€3011aCHOTrO
oOpaleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy M3ydyeHUH XMMHUU Ha yYpOBHE OCHOBHOIO 00IEero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
nproOpenu Takue 1eu, Kak:

— (popMHUpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUs Ha CHUCTEMaTHYeCKOe MNpHOOIIEeHHEe OOyJaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIIbHOM  JIEATENBHOCTH,  HAy4HBIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLTUM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM

YHUCJIC YMGHI/Iﬁ OOBACHATH U OLICHUBATH ABJICHHUA OKPYKAOLICTO MHUPA, HUCIIOJb3YSA 3HAHUA U
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OMBIT, TIOJNYYEHHBIC TPH W3YYCHUH XHUMHH, TNPUMEHATh HMX TMPH pemIieHHH TpoldieM B
IIOBCEJHEBHOM KU3HU U TPYLOBOU IEATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYZOBOW IESATEIBHOCTH B IIEISX COXPAHEHUS CBOETO 3JI0POBbS U OKPY)KAIOIICH MPUPOIHOU
Cpepl;

— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECCKHX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaiseT 136 gacos: B 8 kinacce — 68 vacos (2 gaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM YelOBEKa. XUMHUSL B cuUCTeMe HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonstue o
METO/IaX MO3HaHMs B XUMHH. UKCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W MOJICKYJbI. XHUMHYECKHE JJIeMEHThI. CHUMBOJIBI XHMHYECKHUX JIJIEMEHTOB.
[TpocTeie U CIIOKHBIE BeIecTBa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KomnuectBo BemiectBa. Monb. MomsipHast macca. B3auMoOCBsI3b KOMWYECTBa, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

Ousnyeckue W XUMHYCCKHE SBJICHHUS. XHUMHYECKas peaknus W e MpPU3HaKh. 3aKOH
COXPAHECHHS MACChI BEIIECTB. XUMHUYECKHe ypaBHeHH. Kimaccudukanmss XUMUYIECKUX PeaKIuit
(coenuHeHus, pa3oKeHUs, 3aMeIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCY0M, MpaBmwiiaMu paboThl B Jaboparopuu U mpuéMaMu
oOpaieHusi ¢ 1abOpaToOpHBIM O0OPYIOBAHUEM, U3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOKHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOIeHHE (PU3NUECKUX (TUTIABJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBICHUM, HAOJII0IeHUE
U ONHWCAaHWE TPU3HAKOB IMPOTEKAHWS XUMHUYECKHX peakmuid (pa3ioKeHHWe caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugpokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), msydenme crmocoOoB
pa3ielieHuss CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BHIMApUBAHUE, IUCTHUIUISIIHS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HAONIOJICHHE W ONHCAHUE
pe3yNbTAaTOB MPOBEJEHUSI OIbITA, HILTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHUS MacChl, CO3/IaHUE
MoOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).



Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxaenne kucinopona B mpupoje, GU3HuecKue U XUMHUECKUE CBOWCTBA (pEaKIuyd TOPCHHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
MPOMBINICHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aIOTPOIHAs MOAM(PUKAIUS
KHCIJIOPOJa.

TermoBoit 3(h(exT XuMHUYECKONW peakIHH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »simemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bogopoga B IIpUPOIE,
buzHYeCcCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBolcTBa BOAbl. Boxa kak pacrBoputens. PactBopbl. Haceluennslie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yesoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE MPUPOJIHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrolue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHEIC) U HeconeoOpasyromue. HomeHnkiatypa
OoKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanmsi. Krnaccudukanuss OCHOBaHMIA: MIENOYM ¥ HEPACTBOPUMEBIC OCHOBAHUS.
Homenkinatypa ocHoBaHuil. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucinot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucnoT. Pan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue kucuor.

Comu. Homenknatypa coisieid. @uznueckue U XUMHUUYECKHE cBoicTBa coiel. [lomydyenue
COJIEH.

['eneTndeckast CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeieNIeHNe COJepKaHusl KHCIOopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U TMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJTy4YeHHE, COOMpaHHE, PACIIO3HABAHHUE U
U3ydeHHe CBOWCTB BojaoOpoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIMIECTBOM
1 momb, uccnenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIICCTB C PA3IUYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), MCCIEIOBaHUE OOpPa3I[OB HEOPTAaHUYECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HAOI0/IEHUE W3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U MIENIOYeH, M3ydyeHHE
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C METallaMH,
peakuuii HeWTpaiau3aluy, MOJIyYeHHE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIU, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHenmme
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.



Iepuonuveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux iementos J[. U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKANUKA XHUMHUYECKUX OdJieMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U IIEJIOYHO3EMEIbHBIC METAILIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemenroB [l .
MenneneeBa. Koporkonepuognas u jmuHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonbst u rpynmbl. Duzndeckuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX sjaep. W3orombsl. OnektpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IrPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — yu€HbIil U TpakIaHMH.

Xumudeckas CBSI3b. KoBanentnas (monstpHast u HETIOJISIpHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aHMMOJCHCTBHE THIPOKCH]A
LMHKAa C pacTBOpamMu KUCIOT W IIEJOYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS).

Mestcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISIETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSTHH, TaK W TOHATHH,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICTIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TMOHATUS: HAYYHBIH (DaKkT, TUIOTEe3a, TEOPHUS, 3aKOH,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIEeCTBa, a3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIE TMOPOJbI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUIaMHU M HOPMamH MOBEICHHUS U
CIIOCOOCTBYIOT IIPOIEcCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3AIMH 00YJaIOIIHXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMN M pPACIIMpPEHUE OIbITa JEATENbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHUs XMMUYECKOM HAyKH B JKH3HHM COBPEMEHHOro OOLIEeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALUE O MEepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTAaBICHUSI O COLMAIBbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILEd C TMO3UIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCJIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOIIME OCHOBY JUIS
NOHMMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHON CPENoH, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HaIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAaMOCTOSITENIbHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHUUYECKHUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(ECcCHii U Tpya pa3IudHOro poJia, yBaXEHHUE K
TpyAy M pe3yibTaTaM TpYJIOBOW JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUs
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalITUPOBATHCS B PO ECCHOHATBHON CPEIE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUIl 0€30MacHOTO MOBEACHHS TP paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIINX 3J0POBBIO U KU3ZHU JIFO/ICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, IS PeIleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJAHON CPEOid, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJBTYPBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U MyTeH WX pelIeHUs
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIIOT 3HAUYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpUs, MPUHIMII, TUIOTE3a, (HAKT, CUCTEMA,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble HCHOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMH U3 ATUX MpeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

ba3oBble 1oruyeckue AeiicTBus:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pacKpeIBaTh CMBICA XMMUYECKMX TOHATHH (BBIAEIATH MX XapakTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSAMH), UCTIONb30BATh MOHATHS U1 OOBSCHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATb OCHOBAHUS M KPHUTEPUM U KiaccuUKaluu
XUMHYECKHMX BEIIECTB U XMMHUYECKUX PEaKui, yCTaHaBIUBaTh PUYMHHO-CIIEJICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, IeyKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBObI U 3aKIIOUEHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBATh LIMPOKO
IpUMEHseMble B XUMHH MOJIEIbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJENBHBIX MPEACTaBICHUH BBIBIATE U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKM H3YyYae€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U



XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 32 X0A0M IPOIecca, CAMOCTOSTENLHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMeHUE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH()OPMALIUIO PA3INYHBIX BUOB
1 GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0coOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMuHble METO/Ibl U 3alpOChl IPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX M IMO3HABATEIbHbIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYIbTYPOH aKTUBHOI'O MCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAJIU3MPOBaTh B Ipoliecce y4yeOHOM M Hcciael0BaTenbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHOMN CPEBl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BONpPOCH (B XoJe Auasora W (WIM) IUCKYCCHU) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JAeJaTh IMPE3CHTALMI0 pE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHON U
HCCJIEIOBATENBCKON N1eATEIbHOCTH MPU PEIIEHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eHCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BHIOMpPATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HAaBaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIOJIHEHUM 33JaHUN C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
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BCIIECTBAX MU pCaKUUAX, OHCHHUBATHE COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJibTaTra 3asIBJICHHOM oeiu,

YMEHHE HCII0JIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUH 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe npeaMETHBIX pE3yJIbTAaTOB IO OCBOCHUIO 005A3aTEIBHOIO COJEpPIKAHMS,

YCTQHOBJICHHOTO JaHHOM (exepanbHONW pabodell MporpamMMmoi, BBIJIENIAIOT: OCBOCHHBIC

oOydJarlmuMuCcs Hay4YHble 3HAHUS, YMEHHS M CIOCOOBI JeMCTBWIA, crnenuduueckue s

npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro

UHTEPIIPETAUU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.
K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHI: aTOM, MOJIEKY1a, XUMUYECKUU
9JIEMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OAHOpOAHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAas M MOJIEKYyJsipHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs, PEaKIUU 3aMELICHUs, PeaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIUH, TETIOBOM 2P eKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pauyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HENOJsipHas KOBAJEHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BEeIIeCTBA (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenaeneeBa: n1eMOHCTPUPOBATH
NIOHMMAHHE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosio)keHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsS MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONKCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», manble U OoiblIMe MEPUOIbI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XMMUYECKHX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY

s dekry);
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XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUUYHbIX YCIOBUSX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYIISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;

IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHOM NEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI1 M3YYECHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLHUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIN U MBICIICHHBIH);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyI0M U  J1a0OpaTOpHBIM
o0opy/soBaHUEM, a TaKXkKe IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BeHIECTB (BOIOpPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U NIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIAKMYC, GeHON(PTATICHH, METUIOPAHK H JPYTHE).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U
KoHTpoJibHbIE
n/n TeM NPOrpaMmbl Bcero
padoThI
Pa3nean 1. [lepBoHavanbHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U
1.1 . 5
MPAKTUYECKON AESITETbHOCTH
YelnoBeKa
BemectBa u xummuieckue
1.2 15 1
peaxkuu
Hroro o pasneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopog. Ilonstue

2.1 6
00 okcumax
29 Bonopona.Ilonstue o kucinorax 3
' U COISX
Bona. PactBopsl. [Torstue 00
2.3 A P 5 1
OCHOBaHUSX
OCHOBHBIE KJIaCCBhI
24 . 11 1
HEOPTaHWYECKUX COCTMHECHHI
Hroro 1o pasuery 30

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [JOK
https://m.edso0.ru/7f41837c
bu6nmoreka [JOK
https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema

3.1 XUMHYECKHX daeMeHToB Jl. W.
Mennene-eBa. CTpoeHue
aroma

XUMHYECKasA CBI3b.
3.2 OKHUCIATEILHO
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
Tema ypoka
n/n
1 [Ipenmer xumuu. Ponp xumun B
JKU3HHM 4YesoBeKa. Tena u BemecTa
5 [TonsTHe 0 MeToAaX MO3HAHUS B
XUMHH
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl
pa3aeneHus cMecen
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI M MOJIEKYJTBI
7 XUMUYECKUE AIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
10 3aKOH MOCTOSHCTBA COCTaBa

KoanuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d28c8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

11

12

13

14

15

16

17

18

19

20

21

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

OTtHocuTeNbHAs aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KonunuecTBo BemecTBa. Modb.
MousipHast macca

dusndeckue U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

HpI/ISHaKI/I " YCJIOBUA NTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XuUMUYeCcKre ypaBHEHHUSI

Breraucnenns KkoandecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM
XUMHYECKUX PEAKIUN

Krnaccudukanus XuMuueckux
peakiuii (CoequHeHus, pa3IoKeHUs,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHNE U
cUcTeMaTu3alys 3HaHUI
Kontponbnas padota Nel o teme
«BerecTBa 1 XUMHUYECKUE PEAKITUN»

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d350c
bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e
15



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonsarue 06 okcumax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PeKT XuMUIECKOM
peaKIyu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30-
Y SHJOTEPMUYCCKHUX PEAKITHIX

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

[IpakTuueckas padbora Ne 3 o Teme
«[lonyuyenue u cobupanue
KHCJIOPOJIa, U3yIEHHUE €r0 CBOWCTB

Bonopon — anemeHT u mpocroe
BemecTBO. Haxoxaenue B npupojie
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [IpumMenenne Bogopoaa

TloHATHE O KHCIIOTAX U COJISIX

CriocoOblI mosryyeHus BOI0poia B
naboparopuu

IIpakTuyeckas padora Ne 4 o Teme
«ITomyuenue u cobupanue Boopo/a,
HU3YyYEHHUE ETO CBOMCTB)

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae?

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

Brruucienns o0béMa, KOJIMYECTBA
BEILIECTBA Ia3a 110 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MK 00BEMY

Beruucienus 00bEMOB ra3zoB Mo
YPaBHEHHIO PEAKIMK Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIECHU ra30B

dusnueckue U XUMHUECKHE CBOMCTBA
BOJBI

CocraB ocuoBanuii. [loustie 00
HHAUKATOpax

Bona kak pactBopuTeb.
HacsIieHHble ¥ HEHACHIILICHHBIE
pacTtBOpbl. MaccoBas 10J1s1 BEIeCTBa
B pacTBOpE

[TpakTuueckas pabora Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C
OnpeeaEHHON MacCOBOU JI0JIEH
PacTBOPEHHOTO BEILIECTBAY»

KontponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcuIbl: COCTaB, KiIacCUpUKAIs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

43

44

45

46

47

48

49

50

51

52

HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
OCHOBaHUU

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CIIOCOOBI TIOYYEHUS, XHMUICCKHE
CBOMCTBA

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHECHUIN»

I'enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPTraHUYECKUX
COeTMHEHUN

O000I1IEHNE U CUCTEMATHU3AIINS
3HAHUH

KonTponbnas padorta Ne3 no teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHMI"

HepBBIe IOIIBITKH KHaCCI/I(i)I/IKaI_II/II/I
XUMHUYECKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

[Iepuonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edso0.ru/00ad9474

bubmuorexa [JOK
https://m.edso0.ru/00ad9b7c

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6nmoreka [JOK
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

53

54

55

56

57

58

59

60

61

62

63

Menpeneena
IIepuonsl, rpymnimsl, NOATPYIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHnue 3J1eKTPOHHBIX 000JI0UeK
aTOMOB 3J1eMeHTOB [lepuoanueckoi
cuctemsl [. 1. Menaeneera

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA 110 €r0 MOJI0KEHUIO B
[Iepunonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonuyeckoro 3akoHa
JUISl pa3BUTHS HAYKH U NTPAKTUKU. [1.
N. MenneneeB — y4€HbIi, earor u
rpakJaHuH
DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB

HMonHasg xumuueckas CBI3b

KoBanenTHas MnoJisipHad XUMHUYCCKaA
CBs3b

KoBanentHas HCIIOJIsIpHAasA
XUMHUYCCKasa CBA3b

CreneHb OKUCICHUA

OKHUCITUTEIEHO-BOCCTAHOBUTEIIbHBIE
peakuu

bu6mmoreka [IOK
https://m.edso0.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edso0.ru/00adabbc

bu6mmoreka [IOK
https://m.edso0.ru/00ada824

bu6mmoreka [IOK
https://m.edso0.ru/00ada96e

bu6nmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edso0.ru/00adaab9
bu6mmorexa [IOK
https://m.edso0.ru/00adae28
bu6mmoreka [IOK
https://m.edso00.ru/00adb076
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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

bubmuoreka [JOK

4 1
6 OKUCINUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/OOadbO?G

KonrtponsHast pabora Ne4 o reme

bubmuorexa [JOK
65 «Ctpoenue atroMa. XUMUYECKast 1 1 https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
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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-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obrrectBo «M3narenscTBo «IIpocBerieHne
* Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. Ta6puensn O. C., Bocko6oitnukosa H. I1., SImrykosa A. B. HacTosbHas KHAra y4uTens.
Xumus. 8 ki1.: Metoauyeckoe nmocoodue. - M.: JIpoda, 2007.

2. Ta6puensn O. C., Octpoymos U. I'. HactonbHas kaura yaurens. Xumus. 9 KL
Meroaudeckoe rmocodwue. - M.: JIpoda, 2007.

3. Xumwus. 9 ki1.: KoHtposnbHble n npoBepouHbie paboThl K yuebnuky O. C. 'abpuensna
«Xumusg. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u ap. - M.: JIpoda,
2007.

4. Taopuensn O. C., Octpoymos U. I'. Uszyuaem xumuto B 9 Ki.: JluaaKTHIECKHE
Matepuaisl. M.: bk mmoc, 2020.

5. Tab6puensn O. C., Bocko6oiinukosa H. I1. Xumus B TecTax, 3a1a4ax, ynpaxHeHusx. 8-9
KI1. - M.: JIpoda, 2020.
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