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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pazoBaTenpHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QeaepaabHO paboueil MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIINYU MPENoJaBaHus y4eOHOro nmpeamMera « XUMUshH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepannu.

[Iporpamma 1o XuMuUM NaéT MPEACTaBICHUE O LENAX, OOIel cTpaTeruu
oOy4eHHsi, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTrO
npeamera, yCTaHABJIMBAET o0s3aTeNnbHOE peIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeielieHue ero Io KiaccamM M CTPYKTYPUPOBAaHUE 10
paznenaM ¥ TeMaM MpOTpaMMbl IO XHUMHH, OINpPENEiseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEN0BATEbHOCTh  U3YYEHHUS] XHUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mmpolecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKkKe TPECOOBAHUU K
pe3yibTaTamMm 00y4YeHUs XUMUW Ha YPOBHE LI€JIeH M3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEILHOCTU OOYyYalomerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOH Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
oOydJaromierocsi, ero MnpejcTaBiIeHUl O MaTepuaIbHOM E€JIMHCTBE MHUPA, BAXKHYIO
posib urpatroT GopMUPYEMbIE€ XUMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPTUU U 00 DSBOJIOIMHU BEIIECTB B MPHUPOJIC, O IMYTAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUS UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUTICBOU M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
00yyarolmuxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTEeIbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHON 1eATeNbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYJAIOIINXCS,



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJTIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTUYECKOE
00pa3oBaHUE 00yYAOLTUXCSI.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIIM(PUKON
COJICp)KaHUsl  yuyeOHOTO  NpeaAMETa, KOTOpPhIM  SIBISIETCS  MEarorMuecKu
aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XHMHH Ha ONpEaeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMbI IMMEPBOHAYAJIBHBIX MOHSITUN XWMHH, OCHOB
HEOPraHUYECKOW XUMHMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTUU
OPTaHUYECKON XUMMUHU.

CtpykTypa coiep’kaHHusl MPOrpaMMbl MO XUMHHU C(HOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mnojaxona K €€ uzydeHuto. CojaepkaHu€ CKIAJBbIBACTCS U3 CUCTEMBI
MOHATUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBbI TOHATHH 0 XUMHYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHBI 110 IPHUHIIMITY
MOCJICIOBATEILHOTO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKUX IPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— ITepunoanyeckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBOpax.

Teoperuueckue 3HAHUS PACCMATPUBAKOTCS HAa OCHOBE OAMIIUPUUECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIIMA OOBSICHCHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U TOTy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl [0 XUMHHU  CIHOCOOCTBYET  (DOpMHPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€¢ CHUCTeMHOM NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TI03HaHWsI B Hayke. M3ydeHHe XUMHHM MPOUCXOJIUT C MPHUBJICUCHUEM
3HAHUW U3 paHee HU3YUCHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaIMi MUp»,
«bunonorus. 5—7 knacce» n «PU3muKa. 7 Kaacey.

[Ipn w3yYyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEILHOCTH YEJIOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHN KYJBTYpHI.
3agadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XMUMHUYECKHX
3HAHUN — BaKHEUIIUX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[I0O3HAHMSI TP HW3YYCHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUN U
WX TPUMEHEHWH B Y4YEOHO-MIO3HABATEILHOM M y4EOHO-HCCIIEN0BATEIHCKON
NESTETPHOCTH, OCBOCHHM TPABWJI 0O€30MacHOTO OOpamieHusi ¢ BEHIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Tpn m3ydeHUM XMMUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKue 1ed, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJICHHOCTh  OOy4YeHHsS Ha CHCTEMAaTHYeCKOe IMPHOOIICHUE
oOydJaronmxcsi K CaMOCTOSATEIbHON IM03HABATENIbHOM JIEATETbHOCTH, HAyYHBIM
MeToJaM IMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCI0BUM, CITIOCOOCTBYIONINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTBbITa Pa3sHOOOPA3HOM NESITEIBHOCTH, MO3HAHUS M CAMOTO3HAHMS, KIIOUEBBIX
HABBIKOB (KIJIFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmEelH (QYHKIHMOHATBFHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHUA OOBICHITHP W OICHUBATH SBICHUS
OKPY’KaIOIIET0 MHpA, WCIOJIb3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU U3YUCHUHU
XUMUHU, TPUMEHSITh HMX IMPU PEIICEHHH MpoOJeM B TOBCEAHEBHON >XM3HU U
TPYAOBOM JIEATEIILHOCTH;

— ¢opMmupoBaHHEe Yy OOYy4YalOIIUXCAd TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XWUMHUYECKUX 3HAHWHA JIJI1 BBIPAOOTKH SKOJIOTHYCCKH
1eaecooOpa3Horo MOBEJCHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEJAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dHIIS M HAMPABICHHOCTH NaTbHEHIIIETO
00yueHus.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJICITIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BelecTB. [loHsAITHE O MeTojaxX Mo3HAaHMUS B XUMHUU. UHCThIE BEIIECTBA M CMECH.
CniocoOnI pazaeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. OTHocHUTeNbHAas aTOMHas Macca.
OTHocuTenbHas MOJEKYJsIpHast Macca. MaccoBasi 105 XMMHUYECKOr0 3JIEMEHTA B
COEJIMHEHHH.

KonunuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4yecTBa,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

du3nyuecKrue U XMMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusi U e€ MPU3HaKHU.
3aK0H COXpaHEHHsI MAacChl BEHIECTB. XUMHUYecKue ypaBHeHHs. Kmaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu padbOThl B JIaDOpaTOpUH U
npuéMaMu 0oO0pallleHus ¢ JIabOpaTOPHBIM OOOPY/IOBAHUEM, U3YUEHUE U OMHCAHUE
(bU3UYECKNX CBOWCTB O00pa3lloB HEOPraHMYECKMX BEIIECTB, HAOJIOJICHUE
busnueckux (IIaBiIeHUE BOCKA, TasHUE JIbJIa, PAcTHUpPAaHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCAIUSI BOJABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIUBAHUE
MEIHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENAa C KUCIOTOMN) SBJIICHUNA, HAOIIOIEHUE U
ONHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBanum, B3auMo/IeiicTBUE Xxele3a ¢ pacTBopoM conu meau (11),
U3y4YEHUE CIOCOOOB PA3ENICHHUs] CMECEH: C MOMOIIBIO MarHuTa, (PUIBTPOBAHUE,
BBITIApUBAHUE, UCTHLIAIMUSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH MMOBAPEHHON
comv, HaONIOJEHWE W  ONMUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJENEH MOJIEKYJI
(IrapocTepKHEBbIX ).

Ba:kHeiilue nmpeacTaBuTe/ M HEOPraHMYECKHUX BEllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BelecTBO. HaxoxnmeHnue kucimopoma B Tpupojae, (U3NUECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xucimopoaa. CrocoObl



MOJIYYCHHS] KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOaA.

TernoBoit 3p(dEeKT XMMHUYECKOW peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHAOTEPMUYECKUE pEAKIMHU. TOIUIMBO: yrojlb M METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJICHHE TapHUKOBOTro 3¢ (dexra, pa3pynieHue 030HOBOTO CIIOSI.

Bomopon — »simemeHT M mpoctoe BewiecTtBo. HaxoxkneHue Bomopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOMCTBA, MNPUMEHEHHUE, CIOCOObI
nosyuyeHus. Kucnotsl u comnu.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBAa BOJbl. Boma Kkak pacTBopuTelib. PacTBOpHI.
HacelllieHHBIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J BeleCcTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Posib pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Krnaccuduxkarus neopranmueckux coenuHeHuid. Oxcupapl. Kmaccudukarms
OKCUJIOB:  cosieoOpa3yionue (OCHOBHBIC, KHCJIOTHbIE, aM{(OTEepHbIE) U
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Puznueckue M XUMHYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMW. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHne oCHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lonmy4yeHnne KUCIOT.

Comu. Homenkiarypa cosieil. @U3NUYECKHE U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonydenue cosen.

['eneTnueckas CBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAECPKaHUs KHCIOPOAa B BO3AYyX€, MOJNyYEHHUE,
coOupanue, pacro3HaBaHWE€ ¢ U3YYCHHE CBONCTB KHUCJIOPOJA, HaOIIOJCHUE
B3aUMOJICCTBUSL BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus TopeHus (Mmo)kapa), O3HAKOMJICHME C O0Opas3laMu OKCHUIOB U
OMHUCAaHUE WX CBOWCTB, MOJy4eHUE, COOMpaHHE, PACIIO3HABAHUE U H3YyUYCHUE
CBOMCTB BoJopoja (ropeHwue), B3auMozeicTBue Bogopoaa ¢ okcugaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOEHHOCTEH pAacCTBOPEHHUS BELIECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJABI C METaJIaMHU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHHWE BUJEOMATEpUAIIOB),



UCCJIEIOBAaHUE O0pPa3IOB HEOPTaHWYECKUX BEHIECTB PA3UYHBIX KIIACCOB,
HAO0JII0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PAaCTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuaa menu (ll1) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C METaUIaMH, PEaKIUNd HEeUTpAIU3alUU, IOJYYEHUE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUla JAPYTHM M3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaKHeWIne KIIacChl HEOPraHUYECKHUX
COEIMHEHUIN).

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
yiemenToB JI. HU. MenaeneeBa. Crpoenne aTomMoB. XHMMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble TOMBITKM KIACCH(DUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
IpYIIAX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W WIEJIOYHO3EMEIbHBIE METAIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUBI.

[Tepunonnueckuii 3akoH. [leproanyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
U. MengeneeBa.  KopoTkomepuonnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. M. Menneneea. [lepuobl
u rpynmbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
DJIEKTPOHHBIX ~ 000J0YeK aTroMOB TepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
[Tepuognueckont cuctemnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyNIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W mnpaktuku. [[. 1. MenneneeB — y4y€Hbld U
TpaXKJaHMH.

Xumuyeckass cBs3b. KoBajlieHTHast (MOJIIpHAsT W HEMNOJIAPHAs)) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHUsi.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUH.
[Iporniecchl OKucaeHNs U BOCCTaHOBIEHNA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHE OO0pa3lloB BEHIECTB METANIOB M HEMETAJUIOB, B3aUMOJCICTBUE
TUIpOKCUAA LHMHKA C pacTBOPaMHM KHMCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHU).

Mescnpedmemnuwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU U3YUYEHHM XUMHM B 8 Kilacce
OCYULIECTBJISIETCS. 4epe3 KCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TOHATHUM, SIBJSIOMIMXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0mIre ecTeCTBEHHO--HAYUYHbIE TTOHSATUS: HAy4YHbIM (aKT, rUMOTEe3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KilacCuUKaIMs, TEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: marepusi, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIIBI, PAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKAN 3apsl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKHUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYeCKasi peaKus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMAOB, Kajaus, Kalblusi MU HX
COCIMHEHU B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BeIIECTBA: BUJIBI XUMHUYECKOW CBSI3U. THIBI KPUCTATTUMYECKUX
PEMIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxkaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUYeCKUX peakiuid Mo pa3IMuHbIM NpU3HaKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 GdeKTy, Mo
U3MEHECHHIO CTETICHEeW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHS.

[lonsatue o ckopoctu xumuuyecko peakiuu. [lonstue o0 oOpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsITHE O TOMOT€HHBIX M TeTEPOTreHHBIX
peakuusx. Ilonarue o karammse. [lostue 0 xumuueckom paBHoecun. DakTopsl,
BIIMAIOUIME HAa CKOPOCTh XHMHYECKOW pEaKUUMU U TIOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIC  pPEaKIUM,  JJIGKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHON  pEaKIHU. CocraBienue ypaBHEHHUI



OKHUCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMK C  HMCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OasaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHW3M IUCCOLMALMU BEIIECTB C Pa3JIMYHBIMUA BHUAAMU
xuMuueckoil cBsa3u. Crenenp aucconuanu. CUbHbIC U CTA0bIe SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKInii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMI W coJell B CBeTe€ MPEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconnanvu. KauectBeHHble peakiny Ha MOHBL. [loHATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJECIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauIoB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JCHCTBUS PA3NHYHBIX (PAKTOPOB, MCCIEIOBAHUE AIIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IpoLEecca AUCCOLMALMUA KHCIOT, WIEJIOYEed W COJIeH
(BO3MOXXHO  MCIIOJIB30BaHME BHUIEO  MaTEpHUalioB), IPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNpPU3HAKU  NPOTEKAHMs  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakluy pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOUIBI0 KAYECTBEHHBIX pEAaKIMil HAa HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTaibl 4 MX cOeIMHEHUS

OOmas xapakTepucTHKa TajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aUMOJIEHCTBUE C MeTaJlaMd, HEMETallaMHu, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KucCI0Ta, XUMHUYECKHE CBOMCTBA, IMOJYy4YEHHE, NMpUMEHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelnue XJIOpHIbl M HX
HAXO0XKJEHUE B IPUPOJE.

Obmas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTeNeHUu okucieHus. CtpoeHue u (U3MUYECKUEe CBOWCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPO1a
U cepbl. XuMHUUecKkre cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
NpEeACTaBUTENA Kjacca KHCIOT W crneurduueckue). XUMUYECKHE PpPEeaKLuH,
JeXallie B OCHOBE HPOMBIIUIEHHOIO CHOCO0a MOJIyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucaoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peakus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCIMHEHHH B MpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeibl COCIUMHEHHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHMs. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busnueckre 1 XUMHIECKre cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
bu3nueckre U XMMUYECKHEe CBOMCTBA, MOJydYeHue U npuMeHenue. Coinu aMMOHUS,
ux (pU3nYeCcKue U XMMHYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ mojiydeHue, (GU3UYECKHe U XUMUUYECKHUe
CBONCTBa (00mMe Kak TMPEACTABUTENsT Kiacca KUCIOT W CHEIU(pUUYECKUE).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yno0openuil. XuMu4eckoe 3arpsi3sHeHHE OKPY Karollel cpe/ibl COSIMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXKJHW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BomoEMOB). Docdop,
ajutoTponHbeie Mogudukanuu QGocdopa, GuzMUECKUEe U XUMHUYECKHE CBOWCTBA.
Oxcua docdopa (V) u pochopHas Kuciora, Pu3ndecKue 1 XUMUISCKHUE CBOKCTRA,
nosyuenue. McnonbszoBanue pocdaroB B kauecTBe MUHEPATIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCJIECHHUS.  YTIUIEpOJA,  aJUIOTPOIHBIE
Moau(UKalUKM, paCIpPOCTpaHEHHE B TpUpoJe, (U3NUECKuEe U XUMHUUYECKHUE
cBoiicTBa. Ancop6nusa. KpyrosopoT yriaepoaa B mpupome. OKCUABI yriiepona, ux
dbuznueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbI, CBS3aHHBIE C OKCUJIOM
yriepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dexrt. YronmpHas KuciaoTa B €€ ColiM, nX (PU3MUECKUe U XMMHYECCKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbBIE OHITUSI 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH.
[TonsTHE O OMONOTUYECKHU BaXKHBIX BELIECTBAX: KHUPaX, OCIKaX, YIIIEBOAAX — U UX
poJii B OKM3HM 4YeloBeka. MarepuaribHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COETUHEHHUI.

KpemHuuii, ero Qusnueckne ¥ XHUMHUYECKHE CBOKCTBA, TOJyYCHHE W
npumeHeHue. CoenuHeHHus KpemMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHellne CTpouTEIbHbIE MaTepHUallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eTOH, *kene300eToH. [Ipobiembl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUE€CTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOJIIOJCHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOPUAOB (TaJOTr€HUJIOB), O3HAKOMJICHHE C
oOpasnamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUIEOMATEPUAITIOB), HAOIIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JICUCTBHEM
KOHILICHTPHUPOBAHHON  CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUYECKUX CBOWCTB
pa30aBiIEHHOMN CEPHON KUCIOTHI, MPOBECHNE KaUeCTBEHHOW peaklK Ha cyJbdar-
WOH U HaOJI0JeHUEe NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBHIX U (HOCHOPHBIX ya0OpeHuH, MmogydeHue,
coOupaHue, pacro3HaBaHWE€ M U3yYCHUE CBOMCTB aMMHakKa, TMPOBEICHUE
KaueCTBEHHBIX pEakKIMii Ha MOH aMMOHMS U ¢dochaT-uOH U HU3yUCHHE MPU3HAKOB
UX TIPOTEKAHHUs, B3AMMOIEVCTBHE KOHIEHTPUPOBAHHON a30THOU KHCIIOTBI C MENIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moelnen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢ylmepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YTIAEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3yuEHUE
CBOMCTB YIJIEKHCIIOrO raza, IpOBEJICHUE KAUYECTBEHHBIX pEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelnme HeMeTaJuIbl U UX COCIUHECHU.

MeTtanbl 4 MX COeINHEHUSA

OO01as xapakTepUCTHKAa XUMHUYECKUX 3JEMEHTOB — METANIOB HA OCHOBAHHUH
ux noyiokeHuss B llepmommueckont cucreme xumuuyeckux snemeHtoB [l .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHUE MeTauioB. Meramindeckasl CBsi3b U
METa/NINYecKasl  KPUCTAUIMYECKass  pemeéTka.  DIEKTPOXUMHUYECKUH  psf
HanpspKeHUil metaiioB. dusnyeckne 1 XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
crocoObl moiyyeHus: MeTawioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YyryH, AIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ MPOMBIIILIICHHOCTH.

[[{enounpie MeTaIBL: MOJIOKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . M. MenzaeneeBa, CTpoeHUME HMX aTOMOB, HAXOXKJIECHUE B NIPUPOIE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl U



TUAPOKCUABl HaTpusd M Kanusa. [IpuMeHeHue IIeNOYHBIX METauIOB W HX
COE€IMHEHUH.

[IlenouyHO3eMENbHBIE METAAJAbl MAarHMM M KaJIbLUM: IIOJO0KCHHUE B
[lepnognyeckor cucreme xumuudeckux dneMeHToB [[. 1. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAeHUE B rpupoae. PU3ndecKkne 1 XMMAYECKHE CBOMCTBA MarHus
U Kaiblus. BaxkuHelmue coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJIoMUHUN: TIOJI0)keHuE B [leproinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToma, HaXxOXKICHHE B mnpupone. dusznueckue u
XUMUYECKHUE CBOMCTBA alOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AIFOMHUHUSL.

Keneso: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB J1.
N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXKJAE€HUE B npupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, THIAPOKCUIBI U con kene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U TTOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C o0Opa3llaMd METAJIOB W CIUIAaBOB, HUX (U3NYECKUMU
CBOMCTBaMHU, U3YYEHHUE  PE3YyJbTATOB  KOPPO3UHU  METAIOB  (BO3MOKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbLIMS W HATpUsi C BOJOM (BO3MOXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJIbI, IIPOLIECCA TOPEHHUSI KEJNE3a B KUCIOPOJE
(BO3MOXKHO  HCTMOJIb30BAaHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHMS
KAQUECTBEHHBIX PEAKIIM{ HAa MOHBI: MArHUS, KaJIbLHWs, AIFOMUHUA, MHKA, JKEJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHYE W ONTMCAHUE MPOIIECCOB OKPAITHBAHHSI
IJJaMEHH MOHAaMU HATpUsl, Kalusd W Kalnblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMHHUS
Y TUJIPOKCHUJA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Baxknelume
METAJUIBI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtea m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoinp npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeenbHas I0mycTuMast
KOHIIEHTpalus Beilects, nainee — [1/IK). Poiap Xxumuun B pemieHnu 3KOJI0TMYECKUX
pooIeM.

Xumuueckuii Ikcnepumenm:

M3yueHHe OOpasIloB MaTepuUajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesrcnpeomemmunie ceasu



Peanuzanus MexnpeaMeTHBIX CBsS3€l NMpU HM3y4eHHMM XMUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BaHWE KakK OOIIMX eCTeCTBEHHO-HAYUYHBIX
NOHATUMN, TaK U TOHSATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCU(pUKaLuUs, I[EPUOJIUIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
3 deKT, TEXHOTIOTUsI, MaTEPHUAITBI.

dusmka: Mmartepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIMYECKAs
peméTka, CruiaBbl, (PU3MUECKHE BEIMYWHBI, CAUHHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dbotocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIHHBIC
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIIAEMBbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO  OOIIIETO
0o0pa3oBaHMsI JOCTUTAIOTCS B X0J€ OOYy4YeHHS XMMUU B €IAUHCTBE Y4YEOHOU U
BOCIIUTATEJILHOM JIEATEIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIMOKYJBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, TMPUHSITHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEJIEHUS M CIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIMAIIA3AIUN O0yYarOIINXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OTpPakalOT  TOTOBHOCTH  OOyYaromIMUXcs
PYKOBOJICTBOBATbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAllUH W
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYeCKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEeIuI0, TOHUMaHUs 3HAYCHHUS XUMHUUYECKONM HayKH B >KHU3HU
COBPEMEHHOT0 OOIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU HH(OpMaiueit o
NEPEJOBBIX JOCTUKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 0OIIECTBA;

2) rpaskAaHCKOT0 BOCTIMTAHUSI:

MpEACTaBICHUS] O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENLCKOW, TBOPYECKOM W JIPYTUX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]lay, BBITIOJTHEHUH XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHON NESITENHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TOBEJECHHE U TMOCTYNKU CBOMX TOBAapHIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIOLIUE
OCHOBY JI1 TMOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
IMPUPOJIHOM CPENOil, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbIE MOTHBBI, HAIIPABJIICHHBIC HA TOJIyYE€HHWE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE IJi1 OOBSCHEHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHU,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIE
HABBIKOB CaMOCTOSTENIbHOM paboThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYMMHBIMA TEXHUUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JTIOO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IPOEKTHOM M  HMCCIEI0BaTEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTU W YPOBHS OOyUEHHS B
JTaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHME TOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOMMOCTH  COOJIOJEHUST TIPaBWJI OE30MaCHOCTH IMPU  OOpallleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHE K TPyAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IMPUMEHEHHUS TMPEAMETHBIX 3HAHWW MO0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCreuHou npodeccuoHanbHOM eITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHATBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTUUECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIeCTBOBaHUS, MIOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0pas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3rUecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUAX,
YTPOXKAIOIIHUX 3JI0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pPELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHONU CPENOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIIeHUs] MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKATUBHOW U COIIUAIIBHOMN TTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAUYMMBIE JJIS
dbopMHUpOBaHUA MHUPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHILINI, TUIIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIC
UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpPEAMETaX U MO3BOJIAIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEeaMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIC eWCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIE), KOTOphIE 0O0ECIeunBalOT (QOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOMU
NEeSTETHHOCTH.

ITo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHMHA: PACKPBIBATH CMBIC XUMHWYECKHUX IMOHATHN (BBIACIATh MX XapaKTEpPHBIC
MPU3HAKK, yYCTAHABIMBATh B3aWUMOCBSI3b C JPYTUMHU TOHATHSIMH), HCIIOJIb30BaTh
TOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB W SBIICHUMN, BRIOUPATh OCHOBAHUSA U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (NPEAMETHBIE U
MeTarnpeJMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHIEMbIC B XUMHUHA MOJICIIBHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaAK (CHMMBOJ JJIEMEHTa), XuMudeckas ¢(opmylia W ypaBHEHUE
XUMUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 3a71a4, C YIETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3HM U
MIPOTUBOPEYHS B MU3yIACMBIX TIPOIIECCAX H SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHHWA, a TaKXKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI IIO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKICHU;

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYCHHUYECKNX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJAOM TIpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (GOpMyIHUpPOBaTH 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHMS, COCTABIISITh OTYET
0 MpO/IeJIAaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIIOB U (HOPM MPECTABICHUS, MOJIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JMUTepaTypa XUMHUYECKOrO COJEpX aHUs, CIpPaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHSTh Pa3Iu4HbIE METOJABl W 3aMpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX [JISi BBINOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeAEHHOrO TUIIA, MPUOOPETEHHUE OMbITA B
00JIacTM  MCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHU,
OBJIAJICHUE KYJbTYypOH aKTUBHOI'O MCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMpATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh peIlllaéMble 3a7aud  HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpaduKi U UX KOMOUHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBaTh B Ipouecce Yy4eOHOH U
HCCJIEIOBATEILCKON JEATENHPHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSHHE OKPY>KAroIIell MpUpOIHON
Cpelpbl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

YMEHHUsI 3aJilaBaTh BOIPOCHI (B XOJe Juajgora W (WJIh) JOUCKYCCHUHU) TIO
CylecTBy  oOcyXnaemMoil  Tembl, (OpPMYyIHPOBATh  CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPEITI0KEHHON 3a/1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIbHON
NESATENbHOCTH B YCTHBIX W NHUCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALNIO
pE3yJbTATOB BBINOJHEHUS XMMHUYECKOr0 3KCIepuMeHTa (1adopaToOpHOro OIbITa,
1abopaTopHOI pabOTHI IO HCCIICIOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHUsI y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JCSITENIbHOCTH  TPU  pEUICHUHU
BO3HMKAIOIIUX NpOOJeM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3uliuii (00CyX)aeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUH, ONpPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHUE CaMOCTOATENbHO ONPENENsITh LENH JEATeIbHOCTH, MJIaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
JeSITeHbHOCTD, BHIOUPATh Hanbosee d(pPpeKkTuBHBIC CIIOCOOBI pelieHusl y9eOHbIX U
MO3HABATENbHBIX 3a/a4, CaMOCTOSTEIbHO COCTABJISITH WJIH KOPPEKTUPOBATh
NPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHMM 3aJaHUM C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pE3yJbTaTa 3asBJICHHON LIE€NU, YMEHHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraéMbI€ B YCIOBUU 3aIaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX PE3yJNbTATOB [0 OCBOCHHUIO 00S3aTEIBHOrO
coJiepKaHUs, YCTAHOBJIEHHOIO JaHHOW (enepasbHONM paboyeil mporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JnedcTBUM, crenuuueckue g TPEAMETHON  o0macTu  «XHUMHS», BHJIBI
NEATENIbHOCTH 10  IOJIYYEHHID HOBOI'O  3HAHUS, €ro MHTEpIpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy o0ydenus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaXKaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOHAS ¥ HEOJAHOPOHAsS), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas I0JIsI XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHUS, PEaKIMu pa3JIOKEHUs, pEaKIuu 3aMeleHus, peaKuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU AP (EKT peakiui,
AIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOUTaNlb, PAIUYC
aToMa, XMUMHYECKas CBs3b, MOJSPHAA U HEMOJSpHAs KOBAJIECHTHAsl CBA3b,
HMOHHAs CBs3b, UOH, KATMOH, aHHOH, PacTBOpP, MAaccoBas J0Js1 BEIIECTBA
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIOJNB30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEIIIECTB ¥ YPAaBHEHUN XUMHUUECKUX PEAKIIHA;

e OINpENENsATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTETICHb  OKHCJICHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpeBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHAa ABOrajipo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpymnma (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuoauueckass cuctema Xxumudeckux osiaemeHToB J[. U.
MeHnneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sApa, 001iee Yuciio dJIEeKTPOHOB
Y PaclpeAesieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOINMHME XMUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUN B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrO0 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OINEpPALMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTU3aluio, Kiaccu(uKaiuio,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBA3EU — JUIsI U3YyUYECHHUS! CBOMICTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

cienoBaTh — TpaBUJiaM  TOJB30BaHUS ~ XUMHUUYECKOM  TOCYJIoH |
1a0opaToOpHBIM  00OpYyJIOBaHMEM, a TakKe IpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHMIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K konIy o0ydenus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX TOHATHUW: XHWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTMOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, XUMUYecKas CBs3b, TEIUIOBOU ekt
peakuud, MOJb, MOJISIpHBIA ~ 00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTHYECKAsT IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMEHa, Karamu3atop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTaHOBJIEHUE,
alnoTponus, aM(pOTepHOCTh, XUMUYECKasd CBA3b (KOBAJIEHTHAas, MOHHAs,
METAJUIMYECKasi), KpUCTAJUIMYECKass peHIETKka, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MPEeaeiIbHO JOMYyCTUMAs
koHuentpamusa [I/IK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH 1o ¢opmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CHCTEMBl XUMHYECKHX JSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnoOodHas
noarpynna (b-rpynma)», manele u OojbllIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee 4YUCIO DJICKTPOHOB H
pacmpeneseHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHUH B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00mMEe W crenuduueckue XUMHUYECKHUE
CBOMCTBa MPOCTBIX M CIJOXHBIX BEILIECTB, MOJTBEPKIas ONHUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIUM;

COCTaBJSITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE M COKPALIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MIPOTHO3WPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO  MAacChI
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHUYECKOTO »JJIeMeHTa 1o (opMmyIie
COEIIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKON PEAKITHH;

coONroaTh  MpaBWJIa  TOJIb30BAaHUSA  XUMHYECKOH  TOCYIOH |
7a0opaTOpHBIM  O0OPYJIOBaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH,  IOATBEPKIAMOIMINEC  KAYCCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHUI-,
noau-, KapOoHat-, ¢ocdar-, cuIHMKaT-, cyiab(har-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTCIBHON JISATCILHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHUE, OO0OOIIEHUE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH — NI M3Y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KUIIACC
KosamnuecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHbBIe (LM(pPOBbIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE OHATHUS
XuMust — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' HPAKTHYCCKOMN e TEITBHOCTH https://m.edso00.ru/7f41837c
YeJIoBeKa
12 BemecTBa u xumMuieckue 15 1 bubmuoreka [JOK
' peaxImu https://m.edsoo.ru/7f41837c
Wroro o pazneny 20
Pa3nea 2. Bakneiimne npeacTaBuTe I HEOPraHMYECKHUX BelleCTB
51 Bosnyx. Kucnopon. [Tonarue 6 bub6mmorexa [IOK
' 00 oKcHaax https://m.edso00.ru/7f41837¢c
Bonopon.Ilonsitue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COMAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torstue 06 5 1 1 bu6mmorexa [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJTaCChI 11 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COEAUHEHHM https://m.edso00.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMH


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

[lepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

3.1 XUMHYECKHX 31eMeHToB /1. H.
Mengene-eBa. CTpoeHue aroma
XumMu4decKas CBS3b.

3.2 OKHUCIIUTEITBHO-

BOCCTAaHOBUTCIIBHBIC PCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

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

bu6mmorexa [IOK
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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

BemecTBO 1 XUMHYECKHE peakuuu

[ToBTOpeHue u yriayOneHue 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuui

9J'IeKTpOJ'H/ITI/I‘ICCKa$I Jucconuanus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M X coeTUHEHUS

OOm1ast XapaKTePUCTHKA XUMHYECKUX
anemeHToB VIIA-rpymmsl. ["agorenst
OO01mmas XxapakTepruCTHKa XUMUIECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé€
COCMHEHUS

0611_[8.51 XApPaKTCPUCTHKA XUMHUYCCKUX

aneMeHToB VA-rpynisl. A30T, pochop 1 ux

COCAUHCHUA
O61ua;1 XApaKTCPUCTHKA XUMHUUCCKUX

anemeHToB |VA-rpynmel. Yriepon u
KPEMHUH U UX COSTMHECHUS

Uroro no pazgeny

KoanuyecTBO 4acos

Bcero

17

25

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
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

Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU ST

3.1 OO61Me CBOMCTBA METAJLIOB

3.2 Baxxneime MeTaiuibl 1 UX COEIUHEHUSI

Uroro no pazgeny

Pa3nea 4. Xumus n oKpy:Kapmas cpeia

41 BemectBa u MaTepuainsl B )KM3HU 4€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
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







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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