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MHNOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1Mo XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBICHA Ha OCHOBE
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENBbHON MpOTrpamMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrabieHHBIXx B PI'OC OO0, a Taxke Ha OCHOBe (hefepalbHON pabodei MporpaMMBI
BOCIIMTAHUS U C YYETOM KOHIICIIUM MPEroaBaHus y4eOHOTo mpeaMeTa « XUMUs» B 00pa3oBaTEIbHBIX
opranmu3auusx Poccuiickoii @enepanuu.

[IporpamMma mo xuMun Ia€T MPEACTaBIEHUE O IENsIX, O0MIel cTpaTeruy 00ydeHus, BOCIIUTAHUS U
pa3BUTHs, O0YYAIOIIUXCS CPEACTBAMH y4eOHOIO MpeaMeTa, YCTaHABIUBACT 00s3aTEIbHOE MPEAMETHOE
coJiepKaHue, NPeyCMaTPUBAET pacHpe/IelieHUEe ero 10 KiaccaM M CTPYKTYpUpPOBaHHE MO paszjeiaM U
TeMaM TMpOrpaMMbl MO XHMHHU, ONPEIENSIeT KOJUYECTBEHHbIE M KaYeCTBEHHBIE XapaKTEPHUCTUKU
coJlepKaHMsl, PEKOMEHIYEMYIO TIOCIENOBATEIbHOCTh M3YUCHHS XHUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUNPEIMETHBIX CBs3€H, JIOTMKH y4eOHOTO IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH O0YydaroIuXcs,
oTpeeNsieT BO3MOXHOCTH TpeMeTa Il pean3aluid TpeOOBaHUN K pe3ysibTaTaM OCBOSHHS OCHOBHOM
00paszoBaTeILHON MPOTrpaMMBl Ha ypOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUH K
pe3yibraTaM OOy4YeHHs XMMHHM HA YPOBHE IeJiel W3ydYeHHUsl MpPEMETa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHON JCATEIBHOCTH 00YYAOIIETOCs 110 OCBOCHUIO YYeOHOTO COJICPIKAHMSL.

3HaHWE XUMHUH CIYXHT OCHOBOW sl (OPMHPOBAHHSA MHUPOBO33PEHHA OOYUaIOMIETOCS, €ro
MPEJICTABIICHUH O MaTepHaJbHOM EIMHCTBE MHpPA, BAXKHYI pPOJIb HMIPAOT (OPMHUPYEMbIE XHUMHUEH
MPEJICTABIICHUS O B3aMMOIPEBPAILCHUSIX SHEPIUHU U 00 HBOJIIOLMH BEIIECTB B IPUPO/IE, O MYTAX PEIICHUS
rI00aNbHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPIeTUUYECKOMN, MHIIEBOH U
9KOJIOTHIECKO# 0€30IMacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3yueHue xumuu:

CIOCOOCTBYET pealln3allid BO3MOXKHOCTEH Ml camMopa3BUTHS U (OPMHPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 00mIel 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB
UX CaMOCTOSATCIbHON Y4EeOHOW MEATENbHOCTH, KCICPUMEHTAIBHBIX W HCCICIOBATEIbCKUX YMEHUH,
HEOOXOAMMBIX KaK B IMOBCEIHEBHOM KH3HU, TAK U B MPOPECCUOHATLHON ACITEIHHOCTH;

3HAKOMHUT CO CHEIM(PUKOW HAYYHOI'O MBIIIJICHHUS, 3aK/IaIbIBAET OCHOBBI LIEJIOCTHOIO B3IUIAAa Ha
€JMHCTBO TPHUPOJBI M  YEJIOBEKa, SIBJIIAETCS OTBETCTBEHHBIM 3TamoM B  (OPMUPOBAHUU
€CTECTBEHHOHAYYHOH IPaMOTHOCTH O0YYarOIIUXCS;

croco0cTByeT (POPMHPOBAHMIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHOHAYYHBIM 3HAHUAM, K
MIPHUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHUECKOE 00pa3oBaHKue 00yUarOIIXCs.

JlaHHbBIC HalpaBJICHUS B O0YYCHHU XMMUU OOECIICUMBAIOTCS CICHU(DUKON CoJep)aHus yIeOHOTO
MIpeaMeTa, KOTOPBIH SBISETCS MeAarorHIecku aJarTHPOBAHHBIM OTpaKeHHEM 0a30BOI HAyKHW XUMHH Ha
OIIPEACIIEHHOM JTaIe €€ pa3BUTHA.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 0O0IEro oOpa3oBaHHWS OPHEHTUPOBAH HAa OCBOCHHE
00y4JalolMMICS CUCTEMBI TEPBOHAYAIBHBIX MOHITHH XWMHHU, OCHOB HEOPTaHWMYECKON XUMHH U
HEKOTOPBIX OT/IENBHBIX 3HAYMMBIX TTOHATHH OPTaHUIECKON XUMUH.

CTpyKTypa cojepikaHus MpOrpaMMbl [0 XUMUU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ uzyuenuto. CojiepkaHre CKIAABIBAETCS U3 CUCTEMbI MMOHITHH O XMMHYECKOM 3JIEMEHTE U BEILIECTBE U
CHUCTEMBI MTOHATUH O XUMHUYECKOH peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCJICI0OBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYCCKUX MPEICTABICHNUH PA3HOTO YPOBHS:

— aTOMHO - MOJICKYJISIPHOTO YUCHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMHU;

— YUYCHHS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3U;

— IpeACTaBICHUIA 00 DIICKTPOTUTHYECKON JUCCOIMAIINY BEIIECTB B PACTBOPaX.

Teopernyeckue 3HAaHUS PACCMATPUBAIOTCSI HA OCHOBE AMITUPUYCCKU TOTYUYSHHBIX U OCMBICIICHHBIX
(hakTOB, pa3BHBAIOTCA MTOCIIEIOBATEIHHO OT OJHOTO YPOBHS K IPYTOMY, BBITTONHSS (DYHKITMH OOBSICHEHUS
Y MPOTHO3MPOBAHHUS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEH NMPAKTHYECKOTO MPUMEHEHHUS U IOJIyYCHUS
M3y4YaeMbIX BEIIECTB.

OcBoeHre MPOTrpaMMBI 10 XHMHHU CITOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHON KapTUHBI MUpPA B JIOTHKE €€ CHCTEMHOM MPHUPOJIBI, IIEHHOCTHOTO OTHOIIEHHS K
HAYYHOMY 3HAHHIO U METOJaM II03HAHWSA B Hayke. M3ydeHHe XMMUU MPOUCXOIUT C IPUBJICUCHHUEM



3HaHUH M3 paHee M3yYEHHBIX YUEOHBIX mpeameroB: «Okpysxaromuil mup», «buomorus. 5—7 kimacce» u
«Duzuka. 7 Knacey.

[lpu w3ydeHWHM XUMHH TPOHCXOAUT (GOPMUPOBAHWE 3HAHWI OCHOB XMMHYECKOH HAyKH Kak
00IacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AEATENBHOCTH YeJNOBeKa M Kak OJHOTO M3
KOMIIOHEHTOB MHUPOBOW KYJNbTyphl. 3amada y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHHH CUCTEMBI
XUMWUYECKAX 3HAHUH — BaXXHEUIUX (PAKTOB, MOHITHHA, 3aKOHOB M TEOPETHUCCKHUX ITOJIOXKCHHH,
JOCTYIHBIX O0OOMICHHH MHUPOBO33PEHUYECKOTO XapakTepa, SI3plka HAayKH, B MPHOOIIEHUH K HAayYHBIM
METO/aM TO3HaHUs TPU M3YyYCHWH BELIECTB M XMMHYECKUX peakuuid, B (DOPMUPOBAHWUH U Pa3BUTHH
MO3HABATEIbHBIX YMEHUH W WX NMPUMEHEHHWH B y4eOHO-TI03HABATENBHON M y4eOHO-MCCIeA0BaTEbCKOM
JIeSITEIIBHOCTH, OCBOCHUH TIPaBHII 0€30MacHOT0 OOpAIeHH)sI C BENIECTBAMH B TIOBCETHEBHOM JKI3HH.

[Ipu u3yvyeHun XMMUHM Ha YPOBHE OCHOBHOI'O OOLIET0 00pa3oBaHUs BaXKHOE 3HAYCHUE MPUOOpEIH
TaKHe IeJH, KaK:

— (QopMHpOBaHHE WHTEJUIEKTyaJIbHO PAa3BUTONH JMYHOCTH, TOTOBOM K camMo00pa30oBaHHMIO,
COTPYAHUYECTBY, CAMOCTOSTCIILHOMY MPHUHSATHIO PEIICHUH, CIOCOOHON amanTHpOBaThCsl K OBICTPO
MCHAIOMIUMCA YCIIOBUAM JKU3HU,

— HampaBJIGHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe [MpHOOIIeHHe oOydJaromuxcs K
CaMOCTOSITETIbHOH TO3HABATENLHOW JIEATENILHOCTH, HAyYHBIM METOJaM TO3HaHUA, (HOPMUPYIOIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— oOecrieyeHne yCIOBHH, CHOCOOCTBYIOIIMX NPHOOPETEHUIO OOYyYarOIUMHCS  OMbITa
pa3H006pa3H0171 ACATCIIbHOCTH, IIO3HAHHUA MW CAaMOIIO3HAHHA, KIKOYCBbIX HABBIKOB (KJIIO‘-ICBI:IX
KOMIIETECHIIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JIUIS PA3JIMYHBIX BUJIOB ICATEIBHOCTH;

— (opmupoBanme 00IMMIEeH (YHKIHOHATBHON W €CTECTBCHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIC
YMEHHI 0OBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCIOJIB3Ys 3HAHUS U OIIBIT, MTOTydYeHHBIS
NPy W3yYEeHHH XUMHHU, NPUMEHSATh WX MPH PELICHHH NMpOoOJieM B MOBCEAHEBHOW >KU3HH M TPYIOBOH
JIeSTeILHOCTH;

— ¢opmupoBanne y 0OydYalOmUXCs TYMaHHUCTHYECKHMX OTHOIIEHHWH, TOHWMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH I BHIPAOOTKH AKOJIOTHYECKH I[eIeCO00pa3HOro MOBENEHUS B OBITY W TPYIIOBOH
JIEATENBHOCTH B LESX COXPAHEHUS CBOETO 3JI0POBbs U OKPYIKAOIEH IPUPOAHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOYYEHHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIECYEIOBEUYSCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaIpaBJIeHHOCTH ATbHEUIIET0 00yIeHNSI.

O0miee YMCIO YacoB, OTBEACHHBIX IS W3YUYCHUS XUMHUH Ha YypPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 yacos (2
gaca B HEJICITIO).

* I/I3yqu1/Ie CTPOCHUA BEIIECTBA UMECT 00JIBIIIOC 3HAYCHHE IJI MaTCPpHUATTMCTUICCKOTO MUPOIIOHUMAaHU A
ydamuxcs 1 4jid YCBOCHUA OCHOB COBpGMeHHOI\/'I XUMHH.

3Ha4YeHNE CTPOCHHS aTOMOB TIO3BOJISIET OOBSCHUTH 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB 3JIEMEHTOB,
HOHSTH, IOYEMY aTOMBI 00Pa3yIOT MOJIEKYJIbI, OJlarofaps 4eMy MpoTEeKaloT XUMHUYECKHE PEaAKIIUH.
TonbKo npH 3TOM yCIIOBUM HaYMHAETCS (POPMHUPOBAHUE XMMUYECKOTO MBIIIJICHNS YHaLTHXCSL.

COJAEP)KAHUE OBYYEHMUSA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE OHATHS — 204.

Ilpenmer xumuu. Posib XUMHUM B KU3HU 4YellOBEKa. XMMHs B CUCTeMe HayK. Tena W BEUIECTBA.
Odusnyueckne CBONCTBA BEHIECTB. ArperatHoe COCTOsSHHE BemiecTB. [loHSATHE O MeTonax MO3HAHUS B
xumud. YucTele BemecTBa u cMecH. CriocoObl pa3ieIeHus CMECE.

ATOMBI U MOJICKYJIBI. XUMHYECKHE AIeMEHTH. CHMBOJB XMMHUYECKHX 3JeMEHTOB. lIpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XWMHUYECKHX 3JIEMEHTOB. 3aKOH ITIOCTOSHCTBA
coctaBa BemiecTB. OTHOocUTeIbHAs aToMHasg Macca. OTHOcUTENbHas MOJIEKYJIsipHas Mmacca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCAUHCHUU.



KonnuectBo BemectBa. Monb. MomnsipHast mMacca. B3aumocBs3p KolnWdecTBa, Macchl M 4ucla
CTPYKTYPHBIX €IUHHII BeliecTBa. PacuéTel o opMyiaM XUMUYECKIX COSIMHEHUH.

Ou3uveckre U XUMHYECKHE SBIEHUS. XUMHUUYECKas peakiys ¥ e€ MpHU3HAKU. 3aKOH COXpaHEHHs
MacChl BEINECTB. XUMHUYECKHE YypaBHeHUs. Kitaccupukanuss XUMHUYECKUX peakiuii (CoeanHEHUs,
pa3oKeHus, 3aMelIeHus, 0OMeHa).

Xumuueckuii sIxcnepumenm:

3HaKOMCTBO C XUMHUUYECKOW TIOCYJIOH, MPaBUIaMHu paboTHI B TabopaTopuu u mpuémMaMu o0palieHus
c 7nabopaTopHbIM 000pyJOBaHMEM, W3y4Y€HHE M ONUCaHue (U3NYECKUX CBOUCTB 0OpasLoB
HEOPraHWYECKNX BEIIEeCTB, HaOmromeHne (u3mueckux (MJIaBICHHWE BOCKAa, TasHHUE JIbJa, PacTUpaHWe
caxapa B CTyINKe, KUIIEHHE U KOHJIEHCAIIUA BOJBI) U XUMHUYECKUX (TOPEHNE CBEYH, IPOKATNBAHNE METHOM
NPOBOJIOKH, B3aMMOJCHCTBUE MeJla C KHUCIOTOW) sBICHH, HAaOMIOACHWE W ONUCAHUE MPU3HAKOB
MPOTEKAHU XUMHUYECKUX peakini (pa3sioskeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIIOPUIOM
Oapws, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHWH, B3aMMOICHCTBHE JKeJie3a C PACTBOPOM COJIH
menu (II), u3ydenune crocoboB pa3aescHus: CMeceil: ¢ MOMOIIBI0 MarHuTa, QUIbTpOBaHKE, BHIIApUBAHNE,
MUCTHJUIALNS, XpoMaTorpadus, MpOBEIEeHHE OYMCTKU IOBAPEHHOW COJIM, HAOJIOJCHHE W OIMCAHUC
Pe3yNbTaTOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOLIEIO 3aKOH COXPAaHEHHUs MAacChl, CO3[JaHUE MoJeinei
MOJIEKYJI (IIapOCTEPKHEBBIX ).

KonTtpoibnas padora Nel o teme «BemecTBa 1 XMMUYECKHE PEAKITHIDY

Ba:xxHeiilue npeacTaBuTeId HeOPraHmieckux BemecTs- 304.

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucmopom — aieMeHT U IpocToe BemecTBo. Haxoxnenue
KUCJIOpOJa B TIpUpoie, PU3HYECKHE U XUMHUUECKHe cBoiicTBa (peakuuu ropenust). Oxcunsl. [Ipumenenue
kuciaopoga. CrnocoObl TOJMy4YeHHS KHUCIOpOJa B IJIa0OpaToOpud W MPOMBINUIEHHOCTH. KpyroBopor
KHcjaopoza B pupoae. O30H — ajutoTportHas MOTUGUKAIUS KUCIOPO/Ia.

TemnoBoit  3pdekr XUMHUECKOH peakiud, TEePMOXHUMHYECKAE YpaBHEHHS, OJK30- W
SHIOTEPMUYECKUE peaKUu. TOIUIMBO: yrojib U METaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHHUE MapHUKOBOIO
s dexra, pa3pynieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT m mpocToe BemiecTBO. Haxosxaenwe BoAopoja B Ipupojae, (pU3NYecKne U
XHUMUYECKHE CBOICTBA, TPUMEHEHUE, CIOCOOBI MomydeHus. KUcnoTel u comu.

Mounspablii 00bEM Ta30B. PaCU&ThI 0 XUMHUYECKUM YPaBHEHUSM.

®uznueckne cBoWicTBa Boabl. Boma kak pactBopurtens. PactBopel. HacklieHHblE U
HEHAaCHIIIEHHBIE pacTBOpBl. PacTBoprMOCTh BemiecTB B Bojae. MaccoBas 0 BEIeCTBAa B PacTBOpE.
Xumuueckue cBoiictBa Bobl. OcHOBaHMs. Posib pacTBOpOB B MpUPOJE U B KU3HU yenoBeka. Kpyrosopot
BOJBI B IIpUpoE. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukarmus  Heopranwmdeckux — coenmHenmid.  Okcunmbl.  Kiaccudukarus — OKCHIOB:
cojeoOpasytome (OCHOBHBIE, KHUCIOTHBIE, aMm(doTepHble) W HecoseoOpasyromue. HomeHkiatypa
okcuaoB. OU3NUecKUe U XUMUYECKUE CBOMCTBA OKCUAOB. [lonyyeHne okcumos.

OcnoBanns. Knmaccugukarus ocHOBaHMHN: MENOYN W HEPACTBOPHUMEIE OCHOBaHUs. HomeHKkmaTypa
ocHoBaHU. ®U3nUECKUEe U XUMUYECKHUE CBOMCTBA OCHOBaHUH. [lonyueHrne ocHOBaHMIA.

Kucnoter. Kitaccudukamus kucnot. Homenkmnarypa kuciaor. @u3nueckne 1 XUMAYECKHE CBOWCTBA
kucnoT. Psn akrusHocTH MetamioB H. H. bekerosa. Ilonyuenue kucinor.

Conn. Homenkiatypa coineir. @uznyeckrue u XUMHUECKHE CBOKCTBA coeid. [lomydyenne comei.

I'enernueckast cBA3b MEXKAY KJacCaMU HEOPTaHUYECKUX COSAMHEHUI.

KonTtponenas padora Ne2 mo reme «Kucmopon. Bomopon. Boma»

Xumuueckuii Ixkcnepumenm:

Ka4eCTBEHHOE OIpelleJIeHNe COJepKaHUs KHCIOpPOAa B BO3/AyXe, MOJydeHue, coOupaHue,
pacmo3HaBaHUE W W3yYEHHE CBOMCTB KUCIOPOJa, HAOMIOAEHNE B3aUMOJICHCTBHSI BEILIECTB C KUCIOPOJIOM
M YCJIOBWS BO3HUKHOBEHHS W TpEKpaIieHus ropeHus (1moxkapa), o3HaKOMIIeHHE ¢ 00pa3iamMu OKCHAOB U
ONMCaHUWE MX CBOMCTB, IONy4YEeHHE, COOMpaHUe, pAcIO3HABAHWE W H3YyYEeHHE CBOMCTB BOJOpOJA
(ropenue), B3ammMoneiictBue Bomopoga ¢ okcugomM Mead (1)  (BO3MOXHO — HCIOJB30BaHHUE
BHJIEOMATEPUAIIOB), HAOIIOIeHUE 00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH
pacTBOpPEHHsI BEMIECTB C Pa3lNWYHONW PaCTBOPHMOCTBIO, IPHUTOTOBIEHHE DPACTBOPOB C OMpEAeNEéHHON
MacCOBOM J0Jell pacCTBOPEHHOTO BEIIECTBA, B3AUMOECHCTBUE BOJBI C META/NIAMU (HATPUEM U KaJIbIUEM)
(BO3MOXHO HCIONB30BAaHHE BHEOMATEPHUAIOB), HCCIEIOBaHHE OOpa3lOB HEOPTraHMYECKUX BEIIECTB
pa3MYHBIX KJIaccoB, HAOMIOZEHNE N3MEHEHUS! OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIIOT W INEIOYEH,
u3zydenue B3aumojeiicteus okxcuaa menu (II) ¢ pacTBopoM cepHON KHCIOTBI, KHUCJIOT C MeTajulaMH,



peakuuii HeTpaau3anuu, MoJIy4eHHe HEPACTBOPUMBIX OCHOBAHUN, BHITECHEHUE OJTHOTO METalIa JPYrUM
U3 pacTBOPA COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BaxkHeiiue Kiiacchl HEOpraHM4eCKUX
COEIMHEHHI.

Ilepuoaunuyeckuii 3axkoH u Ilepuoamyeckas cucremMa xumuyeckux 3iaemenros JI. M.
MenaeneeBa. CrTpoeHne aToMoB. XUMHUYeCKass CBsI3b. OKHMCIHUTEILHO-BOCCTAHOBUTEIbHBIE
peakumnu- 154.

ITepBble MOMBITKM KJIACCU(HUKAIMK XMUMUYCCKHX 3JEMEHTOB. [IOHATHE O TPyMIax CXOMHBIX
SJIEMEHTOB (IIEJIOYHBIE M MICJIOYHO3EMENbHBIC METaJUIbl, TajJOTeHBbl, WHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHIIBI i THAPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuonmueckas cucrtema xumudeckux snemeHtros [[. M. Menneneesa.
Koporkonepuonnas u jymaHoneproanas Gopmel [leproauueckoil CHCTEMBI XUMUYECKHX 3JIEMEHTOB /.
N. Menneneesa. [lepuonsl u rpymmbl. @U3NYECKUN CMBICT TOPSIKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYIIIBI 3JIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX saep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oiouek atomMoB mepBbIX 20 xumuyeckux dnmeMeHToB [lepuoamueckoit cucremsl J. . Menneneesa.
XapakTepucTUka XHMHYECKOro 3JIeMEHTa Mo ero mnosiokeHutro B Ilepuommueckoit cucreme J. U.
Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHHSI paJuyca aTOMOB XUMHYECKHUX OJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJNINYECKUX CBOMCTB MO IpyInaM U NEpUOAAM.

3nauenne [lepumommueckoro 3akoHa uw lleproamdeckod CHCTEMBI XUMHUYECKHX DIIEMEHTOB IS
pa3ButHs Hayku U npakTuku. . 1. MeHnneneeB — yu€HbI U rpaXkJaHuH.

Xumudeckast cBs3b. KoBaneHTHast (MOJsipHAsS W HEMOJSPHAs) CBSA3b. DIEKTPOOTPUIATEIHLHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp oxucieHus. OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIE peaknud. l[Iporecchl OKWCICHUS |
BOCCTaHOBJICHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

KonTpompsaas padota Ne3 o teMe «CtpoeHne aToMa. XUMHUECKas CBA3b)

KontponbHas pabora Ned o reme "OCHOBHBIC KJIACCH HEOPTAHUYECKUX COCTUHEHUH"

Xumuueckuii Ixkcnepumenm:

u3ydeHrue o0pa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMMOJCHCTBUE THIPOKCHIA ITMHKA C
pacTBOpaMH KHCIIOT W IIEJIoYeH, MPOBEICHUE OIBITOB, WIUTFOCTPUPYIONINX MPUMEPHI OKUCIHTEIHHO-
BOCCTaHOBHUTEIILHBIX peaKiinii (TOpeHue, peakluy Pa3IoKeHUs, COCTUHCHUS).

Mesicnpeomemnmnuie cea3u

Peanuzanys MeXnpeIMETHBIX CBSI3€d NpPU M3YYEHUH XMMHUHU B 8 KJlacce OCYLIECTBIIAECTCS 4Yepe3
HCITOJIb30BaHME, KaK OOINX €CTECTBCHHOHAYYHBIX MOHATHH, TaK M IMOHATHH, SBJISIOIINXCS CUCTCMHBIMHA
JUTST OTIENBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO [IHUKIIA.

OO0mue ecTecTBEHHOHAYYHBIC TTOHITHS: HAYIHBIH (QaKT, THTIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTES,
Kiaccu(uKaIus, NepUOANIHOCTh, HAOIIOMEHNE, IKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOCINb,
SIBJICHUE.

®dusuka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PAJUOAKTUBHOCTD,
MOJIEKyJIa, JIEKTPUUECKUH 3apsil, BEIIeCTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
(hu3MYEeCKUE BEIMYHHBI, SMHULIBI U3MEPEHHUsI, KOCMOC, TUIAaHEThI, 3BE3/1b1, COJTHILE.

Buonorus: dorocunTes, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOIUTHBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo U xumudeckasi peakuus — 174.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux uieMeHToB J[. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB XHMHYECKHX DJIEMEHTOB MEPBBIX TPEX
MEPUOMOB, KaJlWsA, KalblMs M WX COCIUHEHHWH B COOTBETCTBHM C IOJIO)KEHHEM DJJIEMEHTOB B
IIepuonnueckoil CUCTEME U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUABl XUMHUYECKOW CBA3M. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOIMCTB BELIECTBA OT TUIA KPUCTAIIIMYECKOHN PEIIETKH U BUIa XUMUYECKON CBSI3H.



Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSINUXCS K  pa3jMYHBIM  KJIaccaM HEOPraHWYEeCKHMX COCNWHEHWH, TeHeTHYecKas CBs3b
HCOPraHNM4CCKUX BCUICCTB.

Knaccudukanuss XMMUYECKMX PEaKIMid 10 pPa3JIMYHBIM NpHU3HAKaM ([0 YUCITY W COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTENeHEeW OKHCICHUS
XUMHYECKHX DJIEMEHTOB, TIO0 OOpaTHMMOCTH, IO YYacTHIO KaTaju3aTopa). JK30- W SHAOTEPMHYECKHE
PCaKknun, TCPMOXUMHUUCCKUC YPAaBHCHU .

[Monstne o ckopoctn Xumuyeckou peakiuu. [loHsTHe 00 00paTUMBIX UM HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHATHe 0 TOMOTEHHBIX M TETepOTEeHHBIX peaknusax. [loHsTHE 0 KaTamuze.
TloHATHE O XMMHYECKOM PaBHOBECHUU. q)aKTOpI)I, BJIMAIOIINUE Ha CKOPOCTHb XUMHYECKON pCakuun u
MOJIOKCHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE ~ PEaKIMH,  DJEKTPOHHBIA  OalaHC  OKHUCIHTEIHHO-
BOCCTaHOBUTENbHOM peakiiuu. CocTaBieHWE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi C
UCIIOJIb30BaHUEM METOIa JIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHUUECKON AUCCOLUALNU. DACKTPOJIUTHL U HEANEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHn3M JTUCCOLMAIIH BEIIECTB C Pa3UYHBIMHU BHIAMU XMUMHUYECKOW cBA3H. CTENeHb IMCCOIMAIINN.
CubHBIE U CTTa0BIC DIEKTPOIUTHL

Peakiun woHHOTO OOMEHA. YCIOBUS MPOTEKaHUS peakUuii HOHHOro oOMeHa, MOJHBIC U
COKpalllEHHbIE HMOHHBIE YypaBHeHUs peakiuid. CBOWCTBa KHUCIOT, OCHOBAaHMA M COJIEM B CBeTe
MIPEICTaBICHUN 00 DJIEKTPOIIMTUYECKON awcconuanuy. KadecTBeHHBIE peakiuu Ha WOHBL IloHsTHE O
TUAPOJIN3E COJIEN.

Xumuueckuii Ixkcnepumenm:

O3HAKOMJIEHHE C MOJEISAMA KPUCTAJUIMYECKNX PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAIUIOB U
HeMeTaJuIoB (TpaduTa W anMasa), CIOKHBIX BEHIECTB (XJIOpWAA HATPHA), MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW pPEaKIMH OT BO3ACHCTBUS  pPa3NUYHBIX  (AKTOPOB, HCCIEJOBAHUC
AIIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIpoIecca AWCCOIMANMK KHCJIOT, Imejoded u  cosei
(BO3MOXXHO HCITOJIb30BAaHUE BUIEO MATEPHAIOB), MPOBEICHHUE ONBITOB, HIUTIOCTPUPYIOMHUX MPU3HAKH
MPOTEKaHUs PeaKiMii MOHHOro oOMeHa (00pa3oBaHHE OCajKa, BBIICICHHE raza, 0Opa30BaHHE BOIbI),
OTIBITOB, WLTIOCTPUPYIONUX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTENFHBIX peakiuil (TOpeHue, peakiuu
Pa3NIOKEHUS, COCIUHEHWS), PAacClo3HABaHWE HEOPTaHMYECKUX BEMIECTB C ITOMOINBIO Ka4eCTBEHHBIX
peaKum‘/'l Ha MOHBI, pCHICHNUEC SKCIICPUMECHTAJIBHBIX 3a1a4.

KontponbHas padora Nel mo Teme «lloBropeHue u yriryOneHHe 3HAHWN OCHOBHBEIX pa3JelioB
Kypca 8 Kiacca»

KonTtponpsaas pabora Ne2 mo teme «IIEKTPOTUTHUCCKAS AUCCOIUAINSL. XUMAYECKUE PEaKINA B
pacTBopax»

Hemeranibl u uX coeqMHeHUs- 254.

OO6mas xapakTepucTHKa TranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEeHU
okuciieHusi. CTpoeHne U (GU3NUECKHE CBOMCTBA MPOCTHIX BEIIESCTB — TaJIOTCHOB. XMMHUYECKUE CBOWCTBA
Ha TpuMepe xJiopa (B3auMoJIEHCTBIE ¢ METAJJIaMH, HEMETaJUTaMu, TieJo4amu). XyopoBoaopoa. CosiHas
KHCJIOTa, XMMHYECKHE CBONCTBa, TOJy4YeHHWe, nmpuMeHeHwe. JleficTBme Xiopa W XJIOpPOBOAOpOJa Ha
OpraHu3M 4YCJIOBCKaA. Baxnenmnme XJIOpUABI 1 X HAXOKACHUE B IPUPOAC.

OO6mmas xapakrepuctuka neMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHbBIS
crenieHn okucieHns. CTpoeHne W (PU3UYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEpBHI.
AmnnorpomHble  MOIU(UKAIIAKN KHCIOpOAAa W CEphl. XHWMHYECKHE CBOWCTBa cephl. CepoBOIOPOI,
CTpOCHUEC, (1)I/I3I/I‘I€CKI/IG A XHUMHYECKHE CBOICTBA. OKCI/II[I)I CCpbl KaK MNOPEACTABUTCIIU KHCIIOTHBIX
okcuoB. CepHasi KHCIOTa, (PM3UYECKHE W XMMUYECKHE CBOMCTBa (0OOIIME Kak NpPEJCTaBHTENs Kiacca
KHCIOT ® crnenuduueckue). XUMHUECKHE PEaKIUH, JIeKallie B OCHOBE MPOMBIIIIEHHOTO CIocoda
MOJIYYCHHSI CepHOUN KHUCIOTHL. llpumenenne cepHoU KucinoThl. CONM CEpHON KHCIOTHI, KaueCTBEHHAS
peakius Ha cynbdaT-uoH. HaxoxnaeHue cepbl U e€ COCUHEHUH B MPUPOJAE. XUMUYECKOE 3arps3HCHUC
OKpYXaroIel cpeapl COSAMHEHUSMHU Cephl (KUCIOTHBIE O, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CIIOCOOBI €T0 MPeOTBPAIICHNUS.

OO0mmas xapakrtepucTuka 3meMeHToB VA-rpynmbl. OCOOCHHOCTA CTPOSHHUS aTOMOB, XapaKTepHbIE
CTETICHH OKHCIeHHs. A30T, pacnpoCTpaHeHHe B MpHUpojae, (PHU3MUECKHe W XHMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoae. AMMHAaK, ero (U3HYECCKHE W XUMHUYECKHE CBOMNCTBA, IMOIYUYCHUE H
IIPUMCHEHUC. Comu aAMMOHMUs, HUX (1)I/I3I/I‘ICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, IIPUMCHCHUC. KauecTBenHas



peakuus Ha MOHBI aMMOHHs. A30THas KHCJIOTa, e€ MoiydeHue, QU3NUYecKue W XMMHYECKHE CBOMCTBa
(oOmme kak mpeAcTaBUTENs Kiacca KHCIOT M crneuuduyeckue). Vcmonb3oBaHMEe HUTPATOB U coOJei
aMMOHHS B KadeCcTBE MHHEPAIbHBIX YIAOOpeHui. XWMHYECKOoe 3arpsi3HeHHe OKpY)Karolled Ccpeabl
COCAMHEHHAMH a30Ta (KHUCIOTHBIE MAOXKAM, 3arps3HEHHe BO3lIyxa, MOYBBHl M BomoéMmoB). Pocdop,
altoTponHele Moanukanuu docdopa, GpusHUecKre U XxUMUdeckue cBoiictBa. Okcun docdopa (V) u
tdhochopras kucinora, GU3MIESCKHEe W XUMHUICCKUE CBOMCTBa, moiydeHue. Mcmoms3oBanue (ocdaroB B
Ka4yecTBe MUHEPAJIBHBIX YA00pEHHIA.

OO6mias xapakrepucTuka 31eMeHToB [VA-rpynnel. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEePHBIC
CTEIIEHH OKUCJICHUs. YTIJIEpOJ, aljoTPONHbIe MOAN(HUKALNY, PACIPOCTPAHEHUE B IPUPOE, HU3NUECKHUE
U XUMHYecKue cBoiWcTBa. AxpcopOrmus. Kpyrosopor yriepoga B mpupoge. OKCHAbl yriepona, WX
¢u3nuecKkue W XMMHUYECKHUE CBOWMCTBA, ACHCTBHE Ha JKUBBIE OPraHWU3MBI, MOJYyYEHHWE U NPHUMEHEHHE.
OKoJsioruueckue npoosieMbl, CBsI3aHHBIE ¢ OKCHIOM yriepoaa (IV), rumoresa rinodanbHOrO MOTEIUICHUS
KJIMMaTa, IapHUKOBBIN AP QeKT. YrosupHas KUcIoTa U e€ coiu, UX (HU3MUECKHE U XUMUUYECKHE CBOMCTBA,
nojy4eHue u npuMeHenne. KauecTBeHHas peakius Ha KapOoHAT-WOHBL. Vcmonb3oBaHHe KapOOHATOB B
OBITY, MEANIIMHE, IPOMBILIICHHOCTH U CEJILCKOM XO03SHCTBE.

[lepBoHayanbpHble HOHATHA 00 OPraHMUYECKHX BELIECTBAX KaK O COEAMHEHHMSAX yriiepozaa (MeTaH,
3TaH, ITHJIEH, alleTUIIEH, 3TaHOJI, TIHNIEPHH, YKCyCHas KucioTa). [IpupoiHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromp, mpupOAHBIA Tra3, He(Th), MPOAYKTHl HX IMepepadoTku (OEH3WH), MX pOJIb B OBITY H
OPOMBIIUIEHHOCTH. [IoHATHE O GMONOrMYecKH Ba)KHBIX BEILECTBAX: JKUPax, OesNKax, yriaeBoAax — U HX
pOJIH B JKM3HHU YeJoBeKa. MaTeprabHOe eJMHCTBO OPTaHNYECKUX M HEOPTaHWIECKUX COSAMHEHUH.

KpemHuuii, ero ¢usnveckne M XMMHYECKHE CBOWCTBA, MoidydyeHue M npumeHeHune. CoequHeHUs
kpemHusi B mpupone. OOmue mpencraBieHus o0 okcuzae kpemHus (IV) U KpeMHHEBOHM KHCIOTE.
Cunukatsl, X HCIOJB30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelilne cTpouTeIbHbIE MaTepUalIbL:
KepaMrKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobimeMbl 06€30mMacHOr0  HCTOIB30BAHUS
CTPOUTENBHBIX MaTEpPHUAIOB B IOBCEHEBHOMN KHU3HU.

Xumuueckuii IKCnepumenn:

u3ydeHne oOpasloB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBHI, IPOBEICHUE
Ka4eCTBCHHBIX pEaKIUi Ha XJIOPUA-MOHBI M HAOJIOJEHHE NPU3HAKOB HUX TPOTEKAHHS, OMBITHI,
oTpaxkarome (u3nyeckne M XUMHUYECKHE CBOICTBAa TalOr€HOB W HMX COEIMHEHUH (BO3MOXKHO
WCTOJb30BAHME BHJIEOMATEPHATIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB  (TaJOTE€HUIOB),
O3HAaKOMIIEHHE ¢ O0pa3lamu cepbl U e€ COeTUHEHUSIMH (BO3MOXKHO HCIOJBb30BaHHE BUACOMATEPUAIIOB),
HaOMoIeHne mpolecca oOyriMBaHUs caxapa IOJ NSHCTBUEM KOHLEHTPHUPOBAHHOM CEpHOW KHCIOTHI,
U3yUYCHHE XUMHUUYECKUX CBOWCTB pa30aBICHHON CEPHOW KHCIIOTHI, IPOBEICHUE KAYECTBEHHOM peakuu Ha
cynehaT-uoH W HaONIOJeHWEe NpHU3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHE C (PM3MYECKHMHU CBOWCTBAMHU
a3ora, hocopa u UX coennHEHUH (BO3MOKHO MCIIOJIb30BaHUE BHICOMATEPHUAIOB), 00pa3laMu a30THBIX
u ¢ochopHbIX yNOOpeHMi, HOoIydyeHHe, COOMpaHME, PAclO3HaBaHWE M WM3Y4YEHHE CBOMICTB aMMMaKa,
MIPOBEZICHNE KAa4YeCTBEHHBIX PEaKkIUii Ha WOH aMMOHHSA H (ocaT-HOH M H3yYEeHHE TNPHU3HAKOB HX
MPOTEKaHMs, B3aUMOAECHUCTBHE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEObI0  (BO3MOXKHO
UCIIOJIb30BaHKE BHICOMATEPHAJIOB), MU3YUYEHHE MOJENEH KPUCTaJUIMYECKUX PEIIETOK anMasa, rpadmura,
(ymiepeHa, 03HaKOMJICHHE C IPOLIECCOM aJCOPOLUH PaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM NPOTUBOra3a, MOJy4YeHUe, coOupaHue, paclio3HaBaHUE M M3YYCHHE CBOMCTB YIJIEKHCIOTO
rasa, MpoBeleHHE KadeCTBEHHBIX PeakUuil Ha KapOOHAT M CHIIMKAaT-UOHBl M H3yYEHHE MPU3HAKOB HMX
NPOTEKaHUs,  O3HAKOMJIGHHE C  MNPOAYKUMEH  CWIMKATHOH  IPOMBIIUICHHOCTH,  pEIICHHE
9KCIIEPUMEHTANBHBIX 33a4 10 TeMe «BakHeHIre HeMeTauTbl K UX COeINHEHH.

Kontponbnas pabora Ne3 mo teme «BaxkHei1ie HeMeTauIbl ¥ UX COCAMHCHHSD)

MeTaJuIbl 1 UX coeqMHeHHs — 204.

OO0mas xapakTepuCTUKa XMMHYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWH WX TOJIOXKEHHS B
ITepunonnueckoit cucteme xumuueckux 3nmeMeHToB . Y. MennpeneeBa u ctpoeHusi atomoB. CTpocHme
MeTaioB. MeTayinyecKkas CB3b M MeTalIMyecKas KpUCTAIMYecKasi pemeTka. DIeKTPOXUMHUYECKHU
psin HampsbkeHMH MeTamuoB. Dusnmyeckne M XHMHUYECKHE CBOMcTBa MeTayuioB. OOmme cnocoObl
MoJTydeHus] MeTayioB. [loHATHE O KOpPO3WH METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI MX OT KOPPO3WH.
CrunaBel (cTanib, 4yryH, JIOPaJIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

Hlenounsle MeTayuipl: nojoxeHue B llepmoamyeckoil cucreme xumudeckux snementos . U.
MeneneeBa, CTpOEHHE UX aTOMOB, HaxoxaeHHe B nmpupozae. dusnyeckne u xMMuU4eckue cBoiicTea (Ha



npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [[puMeHEeHHe MEIOYHBIX METaNIOB
A UX COCIUHEHUH.

[IlenoyHo3eMeNbHBIE METAUIBl MarHui M KainblMil: mojoxkenue B llepmoandeckoil cucreme
xuMudeckux aneMmentoB /. . MenneneeBa, CTpoeHUE UX aTOMOB, HaXOXKJIeHUe B mpupoae. duzndeckue
U XMMHYECKHE CBOMCTBa MarHUS W Kaiblus. BaxHeine coeqHEHWs Kailblus (OKCHI, THIPOKCHI,
conn). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHCHHUS.

Amomunmii: monoxenue B [lepuoandeckoit cucreme xummudeckux 3meMenToB J[. M. Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B mpupoae. Du3MUecKUe U XUMHUYECKHE CBOICTBA aTIOMUHUSA.
AmdoTepHBIC CBOHCTBA OKCHA M THAPOKCH 1A ATFOMUHUS.

Keneszo: nonoxenue B llepuoaunueckoit cucrteme xumuyeckux snemeHtoB . M. Menneneesa,
CTpPOCHHE aToMa, HaXxOXKJIeHue B mpupone. Puznyeckue U XUMUYECKHE CBOMCTBa xkene3a. OKCHUIBI,
ruapokcusl 1 conn xenesa (I1) u xenesa (I1I), ux cocras, cBOWCTBA U MOTyYeHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOWMCTBAMH, U3yYCHUE
pe3yNbTaTOB KOPPO3WH METAJUIOB (BO3MOXHO HWCIOJB30BaHHE BHIICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCH/Ia KaJbIIUS M HATPUS C BOAOH (BO3MOXXHO HWCIOJH30BAaHHE BHIEOMAaTEpHasIoOB),
WCCIIEZIOBaHNE CBOMCTB JKECTKOM BOJBI, MpoOIlecca TOPEHHs IKele3a B KHCIopoje (BO3MOXKHO
HCITIOJIb30BaHUE BUACOMATECPUANIOB), IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKIUi HAa WOHBI: MarHUsi,
KaJIBIIMSI, ATFOMUHUS, IMHKA, xkene3a (1) u xenesa (I1I), menu (11), HaGMroMeHME W ONTMCAHUE MTPOIIECCOB
OKpalllMBaHWS IUITAMEHH WOHAMH HATpWs, Kamusd © Kalblusd (BO3MOXKHO  HCIOJE30BAHHE
BUJICOMATEPUAIIOB), UCCIICI0OBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCUA aTIOMUHUS U THIPOKCUIA [TUHKA,
pellleHue SKCIIePUMEHTANBHBIX 331249 10 TeMe «BakHeHIne MeTalTbl U MX COSIMHEHUSD.

KontponbHas padota Ned o TeMe «BakHeHTIIIe METaUTBl M MIX COCTHHECHUS

XuMHUS U OKpY:Kaomas cpeaa — 34.

BemectBa u MaTepuaisl B MOBCETHEBHOM JKU3HU 4YesnoBeka. bezomacHoe ucnoab30BaHrEe BEUIECTB
¥ XUMHUYECKHUX peaknuii B ObITy. [lepBas moMoms npyu XUMUYECKIX 0’KOTaX U OTPABICHUSIX.

XuMHUECKOe 3arpsi3HEHHE OKpyXKaromied cpeasl (TpenenbHas TOMyCcTUMas KOHIICHTPAIIHS
BemecTs, gajnee — [1JIK). Poss Xxumun B perieHn# 3K0JI0rHYECKUX TPOOIIEM.

Xumuueckuil IKCnepumenm:

M3ydeHue 00pasloB MaTepHaioB (CTEKIIO, CIIJIABBl METAJUIOB, IIOJTMMEPHBIE MATEPHUAIIBI).

Mesxicnpeomemnmuuie cea3u

Peanuzauus MeXIpeAMETHBIX CBsI3eH IMpPHU M3YYECHUH XUMHUU B 9 Kilacce OCYIIECTBISCTCS 4epe3
HCTIONIb30BaHME, KaK OOIINX €CTECTBEHHOHAYYHBIX IMOHSATHA, TaK U MOHITHH, SBISIONUXCS CHCTEMHBIMU
JUTS OTJIETBHBIX MTPEIMETOB €CTECTBEHHOHAYYHOTO IIHUKJIA.

OO01ue eCTeCTBEHHOHAYYHBIC MTOHITHS: HAYYHBIH (QaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJINU3, CUHTE3,
KIaccu(puKanus, MepUOANIHOCTh, HAONOJEHNE, AKCIEPUMEHT, MOJEIHpPOBAHHE, U3MEPEHHE, MOJEIb,
SIBJICHHE, TTAPHUKOBBIA d(DPEKT, TEXHOIOTHS, MATCPUAITHI.

®dusuka: MaTepus, aToM, dIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMBI, PaTUOAKTUBHOCTD,
MOJICKYJIa, SJCKTPUYCCKUI 3apsi, MTPOBOMHWUKH, TOIYIPOBOIHUKH, IUAIICKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BeIlecTBa, Tra3, pacTBOpP, pPacTBOPUMOCTS,
KPUCTAJUIMYECKAs. PEIIéTKa, CIUIaBbl, (DU3MYCCKUE BEJIUYMHBI, CAVHUIBI HU3MEPEHUs, KOCMHYCCKOE
MPOCTPAHCTBO, IJIAaHETHI, 3BE3b1, CONHIIE.

buonorus: QorocuHTe3, npixanwe, Owuocdepa, IKocHCTEMa, MHHEpAIbHBIE YIOOpEeHUs,
MHUKPORJIEMEHTEI, MAKPOAJIEMECHTHI, TUTATEIILHEIC BEIIECTBA.

leorpadusi: atmocdepa, rumpocdepa, MUHEpallbl, TOPHBIE IMOPOJBI, IOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOAHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yNbTaThl OCBOCHUS MPOTPAMMEI OCHOBHOTO OOIIEro 00pa3oBaHMs JTOCTHTAIOTCS B
Xo/le OOy4YeHHsS XUMHUH B €IWHCTBE y4eOHOH WM BOCIHTATENLHOW JEATEIHHOCTH B COOTBETCTBUHU C
TPaIUIINOHHBIMA POCCHICKUMH  COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMH,
MIPUHATHIMU B OOIIIECTBE NMPaBMWJIaMU U HOPMaMHM MTOBEIEHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HaHUS,
CaMOpPa3BUTHS U COIMATN3AINH 00YJIarOIIUXCA.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJCTBOBATHCSA CHCTEMOU
IMO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIMPCHUC OIbITa ACATCIIBHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B
YacTu:

1) naTprOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICJIUIO, TIOHUMAaHMs 3HAUYCHUS XMMUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH
BIAQETh JIOCTOBEPHOH WHQOpMAIMed O TMepeloOBhIX JOCTIKEHUSX W OTKPBITUAX MHPOBOH U
OTEYECTBEHHOU XUMUH, 3aWHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOIIIECTBA;

2) rpa:kaIaHCKOr0 BOCIIUTAHUS:

MIPEJICTABICHUS] O COLMANBHBIX HOPMaX W MPAaBWIIaX MEKIMYHOCTHBIX OTHOIICHHN B KOJIJICKTHBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOW, y4eOHO-MCCIEeT0BaTENbCKOM,
TBOPYECKOW M APYTUX BUAAX JEATCIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMW JEATEIIbHOCTU
IIpy BBIIIOJIHCHUH yqe6Hbe, MO3HABATCJIBbHBIX 3aJia4, BbLINOJHCHUU XWUMHUUYCCKUX JSKCHICPUMEHTOB,
CO3/IaHUU Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHWIO M B3aHMMOIIOMOIIM B TpOIlecce 3TOH
y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OIEHMBATH CBOE IMOBEIEHHE W TOCTYNKH CBOWX TOBapHINEH C
MO3MIMU HPABCTBCHHBIX U IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCJ'IC,Z[CTBI/II\/II IMMOCTYIIKOB;

3) HeHHOCTH HAYYHOTI'0 NO3HAHUSL:

MHUPOBO33pPEHUECKHE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIH, COOTBETCTBYIOIINE
COBPEMCHHOMY YPOBHIO PAa3BUTHUA HAYKHU U COCTABJIAIOIINE OCHOBY JI IMMOHMMAaHUA CYITHOCTH HaYLIHOP'I
KapTUHbI MHUpa, OPCACTaBJIICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA MPUPOABLI, B3aUMOCBA3IAX
YyeJioBeKa C IPUPOHOM CPeIon, O POJIM XMMHUHU B MO3HAHUHU 3TUX 3aKOHOMEPHOCTEI;

IMO3HABATCJIbHBIC MOTHBEI, HAITPABJICHHBIC HA IMOJTYYC€HUC HOBBIX 3HAHUH 10 XUMMHH, HCO6XO}II/IMBIC
Uil OOBACHEHHs HaONIONaeMbIX TIPOLIECCOB M SBICHHH, IO3HABAaTENbHOW, HH()OPMALMOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJ€ HABBEIKOB CAMOCTOSTEIBHOW pabOThl C Y4eOHBIMH TEKCTAMH,
CIIPaBOYHOM TUTEPaTYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMUA MH(POPMAIIMOHHBIX TEXHOIOTHIA;

HHTEpEC K OOYYCHHMIO U I[O3HAHMIO, JII0OOO3HATEIBHOCTh, T'OTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHMI0, TPOEKTHONH U UCCIEJOBAaTENbCKONW JESATENbHOCTH, K OCO3HAHHOMY BEIOOpPY
HaNPaBICHHOCTH U YPOBHs 00y4YeHHUS B AabHEHUIIEM;

4) popMuUpOBaHMA KYJbTYPbI 310POBbSI:

OCO3HAaHMWEC HECHHOCTU XU3HU, OTBETCTBCHHOI'O OTHOLICHHA K CBOCMY 3J0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KHU3HH, OCO3HAHUE MOCIEACTBUH M HETNPUATHE BPEIHBIX MPUBBIYEK (YHOTPEeOICHHUs
AJKOTOJIsI, HAPKOTUKOB, KYPEHUS ), HEOOXOAMMOCTH COOIOACHMSI TIpaBmiI O€30IIaCHOCTH TIpH 0OpaIeHuH
C XUMHUYECKMMH BEIIECTBaMU B OBITY U pealIbHOM KU3HU;

5) TpynoBoro BocnuTaHus:

WHTEpeC K MPAKTHIECKOMY U3y4eHHUI0 Mpodeccuil u Tpyaa pa3TuIHOTO Poja, yBaKEHHE K TPYAY U
pe3yJibTataM TPYJIOBOM JEATENbHOCTH, B TOM YHWCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUM 1O
XUMHH, OCO3HAHHBI BHIOOp HWHIWBUIYaIbHONH TPACKTOPHH TNPOJOJDKCHHS OOpa30BaHUS C Y4ETOM
JUYHOCTHBIX HWHTEPECOB W CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH,
YCHENTHOW MPOQECCHOHATBLHON NEATeTFHOCTH W Pa3BUTHS HEOOXOMWMBIX YMEHHH, TOTOBHOCTH
aJIalTUPOBAThCS B MPO(ECCHOHATBLHOMN CpefIe;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH IIEIecO00pa3HOe OTHOMICHHE K MPHUPOJIe KaK UCTOYHHUKY KM3HH Ha 3eMJie, OCHOBE
e€ CylIecTBOBaHMs, MOHUMAaHHWE LIEHHOCTH 3I0pOBOTO M 0e30macHOro oOpasa >KW3HHU, OTBETCTBEHHOE
OTHOIIIGHUE K COOCTBEHHOMY (U3UYECKOMY M IICUXMYECKOMY 3/0POBBIO, OCO3HAHHE IEHHOCTH
coOro/IeHusT TpaBWiI 0€301acHOTO TOBEJCHHS NpU paboTe C BEIIECTBAMH, a TaKXKe B CHTYaIHsX,
YIPOKAIOMIMX 37J0POBbIO U KU3HU JIIOEH;



CIIOCOOHOCTH TPUMEHSTHh 3HAHUWS, IMOJlydaeMble NPU HM3YYCHHHM XUMUU, I pEIICHUs 3ajad,
CBSI3aHHBIX C OKPYJKarolleld MPUPOJHOW CpeloH, IS MOBBIIICHUS YPOBHS SKOJOTHYECKOW KYIBTYPBHI,
OCO3HAHMS TIIOOATFHOTO XapakTepa HSKOJOTUYECKUX MPOOIeM M TYyTed HMX pPENICHHUS IMOCPEIACTBOM
METO/IOB XUMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBAaTHCS UM B IIO3HABATEIHHOM,
KOMMYHUKAaTHBHOU U COITUAIEHON MTPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B COCTaBEC MCTalIpCAMETHBIX  PE3YJILTATOB BBLICIAKOT 3HAYHUMBIC JJIsL Q)OpMHpOBaHI/IH
MUPOBO33pCHHSI OOIICHAYYHbIEC TIOHATHUS (3aKOH, TEOPHs, IPUHITHI, THIIOTE3a, (aKT, CHCTEMa, MPOIIECC,
9KCIIEPUMEHT W JpPYyToe.), KOTOphIe HCIOIB3YIOTCI B €CTECTBEHHOHAYYHBIX Y4YeOHBIX TNpeAMeTax u
TIO3BOJISIIOT HA OCHOBE 3HAHHWW M3 3THUX MPEJAMETOB (POPMHUPOBATH MPENICTABICHNE O IEIOCTHON HAYYHOM
KapTWHE MHpa, W YyHHBEpcaJbHble Yy4ecOHble JeicTBHUs (TIO3HABaTElbHBIE, KOMMYHHKATHBHBIC,
PETYIATUBHBIC), KOTOpBIE OOecneyuBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW NesTeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE JeliCTBHA

Ba3oBble Joruyeckue aeiicTBUs:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUST MPH OCBOCHWW 3HAHWH: pPacKpBIBaTh
CMBICJI XUMUYECKUX ITOHSITUI (BBI):[G.HSITL X XapaKTCPHbIC IMPU3HAKW, YCTaHABJIMBATh B3aWMMOCBA3bL C
Apyrumu HOHSITI/IHMI/I), HUCIIOJIb30BATh IIOHATUA HdJIA O6T)HCHCHI/ISI OTACIIbHBIX (baKTOB n HBHCHHﬁ,
BBIOMPATh OCHOBAaHUS M KPUTEPHH JUIA KIACCH(UKAIMA XUMHUECKAX BEIIECTB W XUMHUECKUX PEaKIui,
YCTaHaBJIUBAThL IMPUYINHHO-CIICACTBCHHBIC CBA3U MCEXKIY 00BEKTaMHU N3y4YCHHSA, CTPOUTH JIOTUYCCKUC
PacCyKacHu-d (I/IHILyKTI/IBHI)Ie, ACAYKTHUBHEBIC, 110 aHaHOFI/II/I), J€JIaTh BbBIBOJAbI U 3aKJIFOUYCHH A,

YMEHHE TPUMEHSTh B TMPOIECCe TIO3HAHUS TMOHATHUA (IPeIMETHBIE W MeETalpeMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3yEeMbIe B XUMHUH, MPE00Pa30BhIBATh MTUPOKO MPUMEHIEMBIE
B XMMHHU MOJICJIbHBIC MPEICTABICHUS — XMMUYCCKUI 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKass GopMmyna u
ypaBHEHUE XHMUYECKOW pEakIMu — IPH PEHICHUH y4eOHO-TIO3HABATENBHBIX 3a/ady, C YYETOM DTHX
MOJIETBHBIX TPEACTABICHUN BBIABIATh W XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKH HW3YYaeMBIX
O0OBEKTOB — XHMHYECKUX BCIIECCTB MW XHMMHYCCKUX peaKuHﬁ, BBISIBJIATH 06HII/Ie 3aKOHOMEPHOCTH,
MIPUYIUHHO-CIICACTBCHHBLIC CBA3U U IIPOTUBOPCUUA B U3YUACMBIX ITPOLCCCAX U SABJICHUAX.

ba3oBble ucciienoBaTeIbCKUeE AeHCTBUSA:

YMCHHE HCIIOJb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KaY€CTBC MHCTPYMCHTA IMO3HAHUA, a TAKXKE B
Ka4yeCTBEC OCHOBBI AJId q)OpMI/IpOBaHI/ISI TUIOTC3bI ITI0 TPOBCPKE IMPABUIBHOCTHU BbICKA3bIBACMbBIX
CY>KIECHUH;

npHOOpeTeHne OmbITa M0 ITUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEICHUIO yUYEHUIECKUX
SKCIIEPUMEHTOB, yMEHHE HAOOMaTh 3a XOJOM IIPOIlecca, CaMOCTOSATEIHLHO MPOTHO3MPOBATH €0
pe3yibrat, (QOopMyJIHpOBaTh OO0OOIIEHUS UM BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEZIOBAaHMS, COCTABIIATH OTUYET O MPOJIEIaHHON padoTe.

Pa6oTa ¢ nundgopmanueii:

YMEHHUE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IHYHBIX BUAOB U HOpPM
MPEJCTABIICHUS, MOMyYaeMYI W3 Pa3HBIX UCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPAaTypa XUMHUYECKOTO
coJlepKaHUs, CIIpaBOYHbIE TTOCOOWs, pecypchl MHTepHEeTa), KpUTHYECKH OIIEHWBATh MPOTHBOPEUNBYIO U
HEIOCTOBEPHYIO HH()OPMAIIUIO;

YMEHHE NPUMEHSTh pa3jIMyHbIe METOABI M 3alpoChl NPU IMOUCKE M OTOOpe HHGOpMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMUMBIX JUIS BBHIMOJIHEHHS Y4YeOHBIX M II03HABATENFHBIX 3a/a4
OTpeNIeIEHHOTO0  THIA, NPHOOPETEHHE OmbITa B O0JIACTH  HWCIIOJNB30BaHUS  WHGOPMAIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOHOFHﬁ, OBJIAJICHUC KyanypOﬁ AKTUBHOI'O HUCIHOJIB30BaHUA PA3JTIUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBHIOUPATh ONTUMAIIbHYIO (JOpMY MpE/CTaBlICHUS WH(POPMAIUN U
WLTIOCTPUPOBATh pEeIIaeMble 3a/la4d HECIIOKHBIMH CXEMaMH, IuarpamMMmamu, ApyTuMH (opmamu
rpadyKku U UX KOMOUHAIUSIMU;

YMEHHE WCIONb30BaTh M aAHAIM3MPOBATh B TIpoIlecce YYEOHOW H  HCCIEN0BaTEIbCKON
JIESTETbHOCTH MH(OPMAIIMI0O O BIWSHUHM TMPOMBINIICHHOCTH, CEILCKOTO XO3SHCTBa W TpPaHCIOPTa Ha
COCTOSIHHE OKPY’KaroIIeH TPUPOTHON CPEIHI.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

YMEHHs 33/1aBaTh BOMPOCH (B XOJe auaiora u (WiH) JUCKYCCHH) MO CYIIECTBY OOCYKIaeMou
TeMBI, (POPMYITUPOBATH CBOM MPETIOKEHUS OTHOCUTENFHO BRITIOJTHEHHS MTPEI0KEHHOM 3a/1a4H;



YMEHHUSL TPEJCTABIATh IMONyYCHHBIC PE3yJbTaThl MO3HABATEIBHOU AEATENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIUI0 Pe3yJbTaTOB BHIMOJHEHUS XHUMHUYECKOTO SKCIIEPHMEHTA
(;mraboparopHoro ombITa, JabOpaTopHONW pabOTHl MO WCCICJOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

yMeHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABaTENbHOW U
WCCIIEZIOBATEIbCKON AESITETFHOCTH TPH PEUICHHH BO3HUKAIONIMX IMPOOIIEM Ha OCHOBE y4€Ta OOIMIMX
WHTEPECOB M COIVIACOBaHMSA TO3MLUN (0OCyKAeHHA, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBD»,
KOOpPJIMHAIIMS COBMECTHBIX JCHCTBUHM, ONMpeneleHHUE KPUTEPUEB IO OLICGHKE KauecTBa BBIMOJHEHHOMN
paboTHI U IPYTHUE).

PerynssTuBHbIE YHUBEPCAIbHbIE YUeOHbIE AelCTBHUS:

YMEHHE CaMOCTOSITEIbHO ONPENEIITh LETH JCATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIBHOCTh, BHIOMpATh HamOolee
3¢ dexTHBHBIE CIOCOOBI pemieHUsT YIeOHBIX M IMO3HABATCIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTABIISATh HITH
KOPPEKTUPOBATh NPEJIOKECHHBINA AITOPUTM JCHCTBUI IIPU BBIIOJHEHUU 3aJaHUNA C YYETOM IONYyYEHUS
HOBBIX 3HAaHWH 00 W3y4YaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUAX, OIICHWBATh COOTBETCTBUE
MONTy4YEeHHOTO pe3yNibTaTa 3asBICHHON IIeNM, yYMEHWE WCIOJh30BaTh W AaHATU3UPOBATh KOHTEKCTEHI,
npejiaraeMple B YCIOBUH 33/IaHUH.

HPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaqMeTHBIX pe3yNbTaTOB 10 OCBOSHUIO 0053aTE€IHHOTO CONEPIKaHMUs, YCTAHOBIEHHOTO
nmaHHOU (enepanbHON pabodeid MporpaMMoi, BEIACISIOT: OCBOSHHBIE 00YJAIONTUMUCS HayYHBIC 3HAHMUS,
YMEHHS M CIIOCOOBI JICUCTBUH, Crielu(UIeCKHEe I IPEAMETHON 0071acTh « XUMUS», BUJIBI ISATSIILHOCTH
M0 TOJIYYEHUIO HOBOT'O 3HAHWS, €r0 MHTEPIPETalny, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX W HOBBIX CUTYaIIUsX.

K xonmy obydenus B 8 kjiacce mpenIMeTHEIC pe3yiIbTaThl Ha 6a30BOM ypOBHE JOJDKHBI OTpaXaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHUI:

® DaCKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX TMOHSATUN: aTOM, MOJIEKYJA, XUMUYECKUN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOIHAS W HEOJHOPOIHAS), BAJICHTHOCTD,
OTHOCHTEJbHAsI aTOMHAas M MOJIEKYJSIpHAsh Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJIApHAs
Macca, MaccoBasi JOJIsi XUMHYECKOTO 3JIeMEHTa B COCAMHEHHWH, MOJSIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHULIATENBHOCTh, CTENEHb OKHUCICHUA, XUMHUYECKas
peaxiusi, KiacCH(pHUKAIMs PEeaKIHid: PeaKIUd COSAWHEHHUS, PEakIUl Pa3loKEeHUs, peaKiuu
3aMeIleHHs, peakuuu OOMeHa, 3K30- M SHAOTEPMHYECKHE pEaKIHH, TeIUIoBod 3ddekt
peakuu, sSapo aToMma, J3JICKTPOHHBIM CIIOW aToMa, aTOMHAas OpOWTaNb, paguyc aToma,
XUMHYECKasl CBSI3b, MOJSIPHAS W HETOJsIpHAs KOBAaJICHTHASI CBS3b, OHHAS CBSA3b, HOH, KaTHOH,
aHUOH, PacTBOP, MaccoBast I0JIsl BEIIECTBA (MIPOLIEHTHASI KOHIIEHTPAIIHs) B PACTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYCCKUX MOHATHI W TPUMEHSATH ATH MOHSATHUS TIPU
ONMCAaHUM BEIIECTB U UX NPEBpALICHUI;

® YICTIOJIB30BAaTh XUMHYECKYI0 CHMBOIIMKY Ui COCTaBIeHHS (OpMYN BEUIECTB W YpaBHCHHI
XUMHYECKUX PEaKITHii;

® OTIpENEIATh BAICEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COECTUHEHHUSAX, MPUHAIC)KHOCTh BEIIECTB K ONMPEACTIEHHOMY KIIaccy
coeauHeHHi 1O (QopMynaM, BHI XHUMHYECKOM CBsI3W (KOBaJieHTHass W HOHHAs) B
HEOPTraHUYECKUX COCAUHCHUSIX;

e packpsiBaTh cMbIch [lepuoaudeckoro 3akoHa /. 1. MenneneeBa: 1eMOHCTpUPOBATh OHUMAHUE
MEPUOANYECKON 3aBHCHMOCTH CBOMCTB XWMHYECKHX DJJIEMEHTOB OT WX TIOJOXEHHAS B
Ileproanyeckoil cucTeMe, 3aKOHOB COXpPaHEHHsS Macchl BEIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJICKYJISIPHOTO YUECHHUSI, 3aK0OHa ABOTapo;

® ONKCHIBATh W XapakKTepu3oBaTh TaOMMuHyr ¢opmy [leproanyueckoil CHUCTEMBl XHMHUYECKHX
AJIEMEHTOB: Pa3NIU4aTh MOHITHSA «TJIaBHAs MoArpynmna (A-Tpymma)» U «IIo00YHas MOATpyIa
(b-rpymma)», manbsie W OOJNBIINE TEPUOJBI, COOTHOCHUTH O00O3HAYEHHs, KOTOPhIE WMEIOTCS B
taomune «llepuommyeckas cucrtema xumuueckux dnementoB JI. W. MengeneeBay ¢
YUCIIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsij
sJIpa, 00IIee YHCIIO0 AIIEKTPOHOB M PaCTIpeie]IeHHE UX MO SIEKTPOHHBIM CIIOAM);

¢ Kaccu(UIIMPOBATh XUMHUYECKHAE JIEMEHTHI, HEOPTaHWYECKNE BEUIECTBA, XUMHUYECKHUE PEaKIHH
(10 YMCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEILECTB, 110 TEIIOBOMY 3P HeEKTY);



® XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMUYHBIX KIACCOB,
MOATBEpPKIasi ONHCAHUE MPUMEPAMH  MOJEKYJSIPHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKLIM;

® [I[POTHO3UPOBATH CBOMCTBA BELLIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMHUIECKHUX IIPEBPANICHUHN B PA3IMYHBIX YCIOBUSIX;

® BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO W MOJISIPHYIO MacChl BEIECTB, MACCOBYIO OJIO
XMMHYECKOTO 3JIeMEeHTa N0 (opMyJie COeIUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaklny;

® IPUMEHSTh OCHOBHBIE ONEpPalUU MBICIUTEIBHON NEATEIbHOCTH — aHaJu3 U CUHTE3, CPAaBHEHHUE,
0000mIeHne, CHUCTEeMAaTHU3alNIo, KIACCU(HUKAINIO, BBISIBICHHE NPUIMHHO--CIEICTBEHHBIX
CBs3€M — NJIS1 M3YYEHHUS CBOWCTB BELIECTB M XMMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAy4YHBIC
METOJIbI TIO3HAHUsI — HaOJI0ZeHNEe, U3MEpPEHHE, MOJISIIUPOBAaHNE, DKCIIEPUMEHT (peaslbHbI U
MBICIICHHEIH )

® CJIeJIOBATh MpaBHIJIaM IIOJIB30BAHUSI XMMHYECKON MOCYI0i M 1abopaTOpHBIM 000pyAOBaHUEM, a
TaKKe TIpaBWJiaM oOOpalleHrss C BEIIECTBAaMH B COOTBETCTBHH C WHCTPYKLIHSAMH TI0
BBIMIOJIHCHUIO  JTA0OPATOPHBIX  XMMHYECKUX OINBITOB IO TMOJYYEHHUI0 U COOMpPaHUIO
ra3o00pa3HbIX BemIeCTB (BOJOpOJa H  KHUCIOPOAA), MPHUTOTOBJICHUIO PacTBOPOB C
ONpeAeIEHHON MaccoBOM Ji0Jie PacTBOPEHHOTO BEUIECTBA, IUIAHUPOBAaTh M TMPOBOJUTH
XUMHUYECKHE SKCIIEPUMEHTHI M0 PaclO3HABAHMIO PACTBOPOB HIENOUYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoNTaIenH, METHIOPAHXK U JIPYTHE).

K xonmy oOydenus B 9 kjacce mpeIMeTHBIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh

c(OPMHPOBAHHOCTh Y 00YYAOIIMXCS YMECHUH:

® PaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHITHNA: XMUMHUYECKHH DIIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHWOH, I[IPOCTOE  BEUIECTBO, CJIO)KHOE  BEIIECTBO,  BAJCHTHOCTbD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XHUMHUUYECKAs pEeaklus, XUMHYECKas CBS3b,
TETI0BOH 2 (eKT peakiuu, MOJb, MOJISIPHBIH 00BEM, PacTBOP, AIEKTPOIUTHI, HEAIEKTPOIUTEI,
ANEKTPOIUTHYECKAsT JUCCOUMAINS, PEaKIUH HOHHOTO OOMEHa, KaTalau3aTop, XHUMHUYEeCKOe
paBHOBecue, oOpaTHMble M HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIHbHO-BOCCTAHOBHUTEIHHBIE
peaklUuy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBJICHUE, aJUIOTPOIIUS,
aM(OTepHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHAs, HOHHAS, METAIIMUECKast), KpHCTAIUTMYeCKast
pemérka, KOppO3Us METANIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakuuu, MpeaeiabHO
nomyctuMast koHueHTpanus [1JIK BemiecTBa;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U NPUMEHATH 3TU MOHATHUS MPU
OTIMCAaHUM BEIIECTB U UX MIPEBPAICHUH;

® JICTIOJTF30BAaTh XUMHUYECKYI0 CHMBOJIMKY U COCTaBieHHS (OpMyN BEIIECTB M YpaBHEHHH
XUMHUYECKUX PEAKLIUil;

® OTIpeNEATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XUMHYECKHX D3JEMEHTOB B COEIMHEHUSX
Pa3IMYHOr0 COCTaBa, MPUHAAJEKHOCTh BEIIECTB K ONPENCIEHHOMY KJIACCy COECOUHEHHUH IO
dbopmynaMm, BHI XUMHYECKOW CBs3W (KOBaJCHTHAs, WOHHAs, MeETaJUTMYECKas) B
HEOPraHWYEeCKUX COCAMHEHMSAX, 3aps] HOHA MO0 XUMHUYECKOW (opMylie, XapakTep Cpeabl B
BOAHBIX PACTBOpPaX HEOPraHUYECKUX COCIUHEHUN, THUN KPUCTAIIMYECKOM peméTKu
KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIca Ilepuomuyeckoro 3akoHa [[. M. MenpaeneeBa W JEeMOHCTPUPOBATH €ro
MOHUMaHHWe: OMHUCBHIBATh M XapakTepu3oBaTh TabamuHyio Qopmy [lepumoamyeckoil cucTeMbl
XUMHYECKUX DIIEMEHTOB: pa3iiN4aTh MOHATHS «TJIaBHAs moArpymmna (A-rpynmna)» u «mnobodHas
nonrpynma (b-rpymma)y, Manple W OONbIINE MEPHOABI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE
UMEIOTCSl B TEPHOAMYECKON TaONHIle, C YMUCIOBBIMHA XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX AJIEMEHTOB (COCTaB M 3apsi sApa, o0IIee YUCIIO AIEKTPOHOB U paclpeiesieHHe UX
M0 3JEKTPOHHBIM CIJIOSIM), OOBACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB
3JIEMEHTOB M WX COCJMHEHUH B MpefesiaX MaJblX MEPHOAOB M TIABHBIX MOATPYMI C YYETOM
CTPOCHHMS UX aTOMOB;

e KITacCUPUIUPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHWYECKUE BELIECTBA, XUMHUECKHE PEaKIUH
(mo yHWcoy M COCTaBy Y4YacTBYIOLUIMX B PEAKIMH BEILECTB, IO TEIUIOBOMY 3(deKTy, 1o
W3MEHEHHIO CTETIeHEeH OKMCIICHNS XUMUYECKIX DIIEMEHTOB);



® XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHeHH(HUUSCKUE XMMHUYECKHE CBOMCTBA MPOCTHIX HU
CIIOXHBIX BEIECTB, TMOATBEpXkAas ONHCAHHE IIpUMEpaMH MOJEKYIAPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOLINX XUMHUYECKUX PEAKLINH;

® COCTaBJISITH YPaBHEHMS 3JCKTPOIUTHUECKON TUCCOLMAIIMN KHCIIOT, IEJIOUeH 1 Coel, OIHbIe U
COKpalIéHHbIe YpaBHEHHs peakliii HOHHOTO 0OMeHa, ypaBHEHHsI peaKlni, MOITBEPKIAI0IINX
CYILIECTBOBAHNE T€HETHUUECKOM CBSI3M MEXAY BEIIECTBAMH PA3IHUHBIX KIACCOB;

® PaCKpBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTaBIECHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX PeaKIHii;

® IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOKHOCTH HPOTEKAHHS
XUMUYECKUX MIPEBPALICHUI B Pa3JIN4HBIX YCIOBUSAX;

® BHIYHCIIATE OTHOCHTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MacCOBYIO IOJIO
XHMHYECKOTO 3JIEMEHTa 10 (opMyse COCTUMHEHMs, MAaCCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON PeaKIiy;

e cOOMIO/aTh MpaBUiIa MOJB30BAHUS XMMHUYECKOW MOCYAOH M JlabopaTOpHBIM O0OpyAOBaHHEM, a
TaKKe NpaBuiia 0OpAICHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLMSMH IO BHIIOJIHEHHIO
71a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHI0O M COOMPAHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa M yrieKucioro rasa);

® [[DOBOJAUTh PEAKLUMH, NOATBEPXKAAIOLIME KauyEeCTBEHHBI COCTAB pPa3JIMYHBIX  BELIECTB:
pacIio3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpoMua-, noaua-, kapoonar-, ¢pocdar-, cuiaMkar-,
Cy.]'lb(baT-, TUAPOKCHU/I-NOHBI, KaTHOHBI AMMOHUA u HMOHBI N3YyUYCHHBIX MCTaJIJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUIECKHUX BEIIECTB;

® [IPUMCHATHL OCHOBHBIC ON€palun MBICJIUTEIbHON ACATCIIBHOCTH — aHAJIM3 U CUHTC3, CPAaBHCHUC,
000011IeHHe, CHCTEMaTH3alMIO, BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBS3CH — JUIA U3yUYCHHS
CBOWCTB BEINECTB M XHMHUYECKHX PEAKLUUH, €CTeCTBEHHO-HAyYHbIE METOAbl IIO3HAHHUA —
HaOII0ZIeHNe, N3MEPEHNE, MOACTUPOBAHIE, SKCIIEPUMEHT (peabHBIA M MBICIIEHHBIN).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
KosnuecTBO 4yacoB DJIeKTPOHHbIE
Ne | HaumenoBaHue
n/ a3/1eJI0OB U TeM K n (unpposnic)
. ?1 Jeron Beero Oﬁl-ITpo.HbHLIe pﬁalcaneche 06pa3oBaTeIbHbIE
porp padoThI padoThI pecype
Pazjen 1. [lepBoHayajabHble XUMHUYECKHE TIOHATHS
Xumus — BaxHas
ob6macTe
©CTCCTBO3HAHUS U bubmorexa LIOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MIPaKTHIECKOM 37
JIeATEITHFHOCTH ==
YeJI0BEKa
BemectBa u bubmmoreka [IOK
1.2 XUMHYECKUE 15 1 https://m.edsoo.ru/7f418
peakuu 37¢c
Wtoro no pazgeny 20

Paznen 2. Ilepnoguyecknii 3axon u Ilepnognyeckasi cucreMa xumudeckux 3jemenToB JI. M. Menaeneesa.

CTtpoeHne aToMoB. XMMHYECKaA CBA3b

Ilepuonnueckuit
3aKOH H
gﬁgﬁ;ﬁnqecmﬂ Bbu6nuoreka IJOK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYICCKUX 37
anemenToB JI. W. —
Menpeneena.
Crpoenne atoma
bubmoreka IJOK
32 XuMHUECKas CBA3b. 5 1 https://m.edsoo.ru/7f418
37¢c
Wtoro no pazgeny 12

Paspnea 3. Baxkneiimue npeacraBuTe/ i HEOPraHMYECKUX BelIECTB

Boznyx. Kucnopon. bubnuorexa [IOK

3.1 TTonsarue 00 6 https://m.edsoo.ru/71418
OKCHAax 37¢c
Bononox. Tomse Bub6nuoreka IJOK

3.2 AOPOL 8 1 https://m.edsoo.ru/7f418
0 KHCIIOTaX U COJIIX

37¢

Boma. PacTBopsr. bubmmoreka I1IOK

33 ITonstue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUIX 37c¢c
OCHOBHBIE KJTacChl bubnuorexa [JOK

3.4 HEOPTraHUYIEeCKIX 11 1 1 https://m.edsoo.ru/71418
COCTUHCHHH 37¢c

HWtoro no pasneny 30

Pa3nea 4. OKHCJIMTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIINU
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[TPOI'PAMME

OKHCIUTETBHO- bubnuorexa [JOK
4.1 BOCCTAHOBUTEIIHHBI 3 https://m.edsoo.ru/71418
€ peakiu 37c
Bub6nuoreka IJOK
Hroro o pasmeny 3 https://m.edsoo.ru/7f418
37¢
bu6moreka [JOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f418
37¢
OBLIEE KOJIMYECTBO
YACOB TIO 68
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9 KJIACC

KosnyecTBO yacos DJIeKTPOHHbIE
Ne | HaumenoBanue
n/ | pa3iesioB U TeM KonTposabHbIe IIpakTH4yeckue (mndppoxic)
I HpOTpPAMMEI Bcero paﬁoTlll pz?ﬁon,l o0pa3oBaTesbHbIE
pecypchbl
Pa3znea 1. BemiecTBO M XMMHYECKHE peaKNH
TosTopenue u . bu6mmoreka [JOK
1.1 yryOnenue sHanmi 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX pa3JiejioB
636
Kypca 8 Kjacca
Ocrosrbie bu6mmoreka IJOK
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHAIECKUX
o 636
peaKkImit
DIIEKTPOIUTHYCCKAS
JYCCOLMAINA. bu6mmoreka [JOK
1.3 XHUMHUECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBoOpax
Hrtoro no pazgeny 17
Paznen 2. HemeTrayuibl 1 MX coeIMHEHUS
Ob6mas
XapaKTEepPUCTHUKA Bubnmmotexa LJOK
2.1 XUMHUUYECKUX 4 1 https://m.edsoo.ru/7f41a
snmemenToB VIIA- 636
rpynnsl. [aoreHsr
Ob6mas
XapaKTepheTiia bubmmoreka [IOK
2.2 XHMIHCECKHX 6 https://m.edsoo.ru/7f41a
aneMeHToB VIA-
n 636
rpynmsl. Cepa u eé
COCIMHEHUS
Ob6mas
XapaKTepUCTUKA
XHMHYECKUX bu6mmoreka IJOK
2.3 37eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmnsl. A3oT, 636
thocdop u ux
COeIMHEHNUS
Oo6mas
XapaKTePUCTHKA
XUMHUYECKUX Bubmunoreka LIOK
2.4 aieMeHToB IVA- 8 1 2 https://m.edsoo.ru/7f41a
rpynnsl. YTiaepoa u 636
KPEMHHUU U UX
COCTMHEHUS
Wtoro no pazneny 25

Pa3

e 3. MeTaJlibl M X COeTHHEHHA

3.1

OO0mme cBoiicTBa

4|

bu6mmoreka [JOK
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METAJIOB https://m.edsoo.ru/7f41a
636
Baxwueiimmue bu6mmoreka IJOK
32 METaJUIBl U UX 16 https://m.edsoo.ru/7f41a
COCIMHEHUS 636
Wrtoro no pazneny 20

Pazjnen 4. Xumus ¥ oKpy:Ka0LIas cpeaa
Bemectsa u bubmuoteka [JOK
4.1 MaTepHabl B )KH3HU 3 https://m.edsoo.ru/7f41a
JeJoBeKa 636
Wtoro no pasneny 3
Bubmuoreka LIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBLIEE KOJIMYECTBO
YACOB IIO 68

[TPOTPAMME



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

		2023-09-11T16:04:43+0300
	Чиркова Марина Юрьевна
	Подпись документа




