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Pabouas nporpamma

1o ydyeOHOMY npeaMeTy « XuMHMs»



I'po3nbiii - 2023

PabGouast nporpamMmma nmo yue0HOMy npeamery « XuMus»» (0a30Bbli YPOBEHbB).

PabGouas nporpamMma mo ydeOHOMY mpeameTy «XuMus» (0a30BbI YPOBEHD)
(npenmetHas o0nacTh «EcTecTBEHHO-HAyUYHBIE TPEAMETHI») (1ajlee COOTBETCTBEHHO —
nporpaMma Mo XMMHH, XUMHS) BKIIOYAET MOSICHUTENIbHYIO 3alMCKy, COAEp>KaHue
oOy4deHusl, INTAHUPYEMbIE PE3YJbTaThl OCBOECHHUS MPOTrPaMMBbI IO XUMUHU.

IHosicHuTEeIBLHAA 3alIMCKA.

[Iporpamma no XMMUM Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHusl COCTABIICHA
Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOUN
IporpaMMbl OCHOBHOTO o01miero oOpasoBanus, npezactaBieHHsx B @I'OC OO0, a
TaKkke Ha OCHOBe (enepanbHON paboyell MporpaMMbl BOCHHUTAHUS M C Y4ETOM
KOHIENIMU TpenojaBaHusl ydyeOHOro mnpeamera «XuMus» B 00pa30oBaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[IporpaMma no xuMuu pazpaboTaHa ¢ LHENbI0 OKa3aHUs METOANYECKON TOMOIIN
YUUTEI0 B CO3JJaHUH paboveil MporpaMMbl 10 yUeOHOMY MPEAMETY.

[IporpaMma mo xuMuu [Ja€T NpPEACTaBIEHHE O LENsIX, oOuiell crpareruu
o0yuyeHUs, BOCIIUTAHUS U PA3BUTHUS 00Yy4arOIIMUXCs CPeACTBaMU y4eOHOro IpeaMera,
yCTaHaBIMBAeT o00s3aTeIbHOE MPEAMETHOE  COJAEp)KaHHUE, IpeaycMaTpUBaeT
pacupeseseHue €ro Mo KjaccaM M CTPYKTYpUPOBAaHHME II0 pas3jieliaM U TeMaMm
OpOrpaMMbl 10  XMMHH, OINpEAEISIET KOJIMYECTBEHHBIE W KaueCTBEHHBIC
XApAaKTEPUCTUKU COAEPKAHUSA, PEKOMEHIYEMYIO IOCIEIOBATEIBHOCTh H3yUYEHUS
XUMHUHU € YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JOTUKU y4EOHOTO
Iporiecca, BO3PACTHBIX OCOOCHHOCTEH OOyJaromUXCs, OINPEAeisieT BO3MOXKHOCTH
npeaMeTa A peanu3alud  TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHuUs, a TaKKe
TpeOOBaHUI K pe3yJibTaTaM 00yYeHUsI XMMHUH HAa YPOBHE LEJNEeH U3yUYEHHUs IpEAMETA U
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOW JAESATENBHOCTH OO0y4aroumlerocss 1o

OCBOECHUIO YUEOHOTO COAEp KaHUsI.



3HaHME XHMHH CIYXUT OCHOBOW 11 (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, ero nNpeACTaBICHU O MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMuUpyeMble XUMHUEN MPECTABICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U
00 »HBOJIIOIIMM BEIIECTB B MPUPOJE, O MyTAX peuieHUs TI00aNbHBIX MpoOIeM
YCTOMYUBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOW, NUIIEBOU U
HKOJIOTMYECKOM 0€30MacHOCTH, TPOOJIeM 3APaBOOXPAHEHHUS .

HN3yuyenue xumum:

CIIOCOOCTBYET peann3aliii BO3MOKHOCTEH J1sl caMOpa3BUTHUS U GOPMHUPOBAHUS
KYJbTYPbI JUYHOCTH, €€ o01Iel U GyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HUX  CaMOCTOSTENbHOM  Y4eOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M  HCCJIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B MPO(HECCUOHATBHON NeTEeIbHOCTH;

3HAKOMHUT CO CHeHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsi[la HA €IUHCTBO MPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
3TarnoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH 00YYarOIUXCS;

CHocoOCTBYyET (GbopMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K
€CTECTBEHHO-HAay4YHbIM 3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B
AKOJIOTHUYECKOE 00pa3oBaHue 00yUYarOIIUXCS.

JlaHHble HampaBJIeHUS B OOYUYEHHHM XHMHUU OOECICUMBAIOTCS CIEIM(PUKON
COJEp)KaHUsl ~ yuyeOHOro  mpeaMeTa,  KOTOpPbI  SBISETCS  MEeAaroruyecku
aJlalITUPOBAHHBIM OTpaKCHHEM 0a30BOM HAyKH XMMHUU HA ONpEAENIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu na ypoeme ocnosHozo obwezo 0b6pazo8anus OpueHmuposan Ha
oceoeHue 00y4arWUMUCA CUCTEMbl NEPEOHAYANIbHBIX NOHAMUN XUMUU, OCHO8
HeOp2aHUu4ecKou XumMuy U HeKOmMopsbIX OMOeabHbIX 3HAYUMBIX NOHAMUL OP2AHUYECKOU
XUMUU.

CTpykTypa coep:kaHusi IPOrpaMMbl 0 XUMHUHU c(hopMHpOBaHA Ha OCHOBE

CUCTEMHOIr0 Ioaxoga K €€ HN3YYCHHUIO. Coz[epxcaHHe CKJIaAbIBacTCA H3 CHCTCMBbI



MOHATUN O XMMHYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBI MOHITUNA O XUMUYECKOU
peakiuu. OO0e O3THU CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl MO MPUHIUIY
MOCJIEIOBATENILHOTO PAa3BUTHSI 3HAHWKM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunognueckoro 3akoHa /[.11. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

peACTaBICHUN 00 DJIEKTPOJIUTUUECKON NUCCOIMAIIMN BEIIECTB B paCTBOpaXx.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUUYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJIHOTO
YPOBHS K JPYroMY, BBIMOJHSAS (DYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TMOJYUYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHre  TporpaMMbl IO  XHUMHU  CHOCOOCTBYeT  (pOPMHPOBAHUIO
IPEACTABICHUS O XUMHYECKON COCTABISAIONICH HAYYHON KapTUHBI MUpa B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3ydyeHne XuMuu IPOUCXOOUT C MPUBJICUEHUEM 3HAHUW U3 paHee
U3YYEeHHBIX yU4eOHBIX npeameToB: «Okpysxatoniuii Mupy, «buosnorus. 5—7 kinacce» u
«Du3uka. 7 Kmaccy.

[Tpu n3yueHnn XUMUH MPOUCXOIUT (POPMUPOBAHHUE 3HAHUNM OCHOB XUMHUYECKOM
HAayKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW IEATEITHHOCTU
YeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTyphbl. 3ajadya y4eOHOro
MpeaMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMBI XUMHUYECKUX 3HAHUI — BaKHEUITUX
($akToOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUU, TOCTYIMHBIX 0000IIEHUHN
MHPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B MPUOOIIEHUN K HAYYHBIM METOIaM
MO3HAHUS TPU U3YYCHUW BEIIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U
Pa3BUTUHU MO3HABATEJbHBIX YMEHUN U UX MPUMEHEHUH B y4E€OHO-TIO3HABATEIbHOU U
y4e0HO-MCCIIeIOBATEILCKON  JICSITEIBHOCTH, OCBOGHHM TMpaBui  0€30MacHOTO

O6paIHeHI/I}I C BCIICCTBAMU B HOBCGI{HCBHOﬁ KH3HU.



[Ipy uM3yyeHUM XUMHHM Ha YpOBHE OCHOBHOIO OOLIEro OOpa30BaHMs Ba)KHOE
3Ha4YCHHUE TPUOOPETU TaKHe 1IEJIH, KaK:

dbopMupoBaHUE  WHTEIUVICKTYadbHO  Pa3BUTOM  JIMUHOCTHU, TOTOBOM K
caMoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TIPUHSATUIO PEIICHU,
CIIOCOOHOM aIlanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

HaIPaBJIEHHOCTh 00YYEHHUS HAa CUCTEMATUUECKOE MPUOOIICHUE O0YIAIOITUXCS K
CaMOCTOSITEJIbHOM TO3HABATEIBHON JIESITEILHOCTH, HAYYHBIM METOJaM TO3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

obecrieyeHUe YCIOBUM, CIOCOOCTBYIOIIUX MNPUOOPETEHHIO OOYyYaroIUMUCS
OMbITa PA3HOOOPA3HOW JEATETBHOCTH, IIO3HAHUS W CaMOIIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JCATEIbHOCTH;

dbopmupoBanue  oOmield  GQYHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBSICHATH U OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOJIb3YS 3HAHUS U OIBIT, IOJYYEHHBIE IPU U3YUEHUN XUMUH, IPUMEHSATh HX
IIpU pelIeHUH MpooJieM B MOBCETHEBHON KU3HU U TPYJOBOM NESITEIbHOCTH;

dbopMupoBaHue y 00y4arOUIUXCsl TYMAaHUCTUYECKUX OTHOIICHHM, MOHUMAHUS
[IEHHOCTH XHUMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJIOTHMYECKH 1eJIeco00pa3HOro
NOBE/ICHMSI B OBITY M TPYAOBOM JESITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYKaroIEH NPUPOJHOU CPEIBIL;

pa3BUTHE MOTUBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS O0IIEUETTOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOQ WIS ¥ HAPABIEHHOCTH JTaTbHEHIIIETO 00 YICHHUS.

O6miee yncio ansa n3ydeHus xumuu — 136 gacos: B 8 kinacce — 68 yacos (2 yaca
B HeJZelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Conep:xanue o0yuenus B 8 kiacce.

Ilepeonauanvuvie xumuueckue nOHAMUA.

[IpenmeT xumun. Ponp XMMUHK B KU3HU YEIOBEKA. XMMUS B CUCTEME HayK. Tena

n BemecTBa. Du3nmyeckne CBOMCTBA BEIIECTB. ArpEeraTHOE COCTOSHHUE BEIIECTB.



[lonsiTue 0 MeTonax mMo3HaHWS B XUMHHM. YucTble BemiecTBa U cMmecu. CrocoOsl
pas3zesieHusl CMECE.

ATOMBI U MOJEKYIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumnueckas ¢opmyina. BaleHTHOCT, aTOMOB XUMHUUECKUX IJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTeNbHass aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTa B COSAMHEHUMU.

KonnuectBo BemiectBa. Monb. MossipHass macca. B3auMocBsi3b KOJTUYECTBA,
MacChl ¥ YMciia CTPYKTYPHBIX €IMHUI] BerlecTBa. Pacuétel mo popMynam XUMHUYECKUX
COCIMHECHUH.

dusnyeckue U XUMUYECKHUE SIBICHUS. XUMUYECKash peakiusi U e€¢ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BelecTB. XuWMHUYecKue ypaBHeHus. Kraccudukanms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

XUMHUYECKUNA IKCIIEPUMEHT: 3HAKOMCTBO C XMMUUYECKOM MOCY0H, paBUIaMu
paboThl B 1abopaTropuu U npuéMamu oOpalleHus ¢ J1abopaTOpHbIM 000PYI0OBAaHHEM,
U3y4YeHHE U OMNMUCaHue (PU3NYECKUX CBOWCTB OOpa3IlOB HEOPraHUYECKUX BEIECTB,
HaOmonenne ¢u3nueckux (IJIaBIeHWE BOCKA, TasHHE JibJla, pacTUpaHUE caxapa B
CTyNKE, KHUIIEHHWE U KOHJIEHCAlMs BOJbI) M XUMHYECKUX (TOpeHHEe CBeuH,
MPOKAJIMBAHUE MEIHOM IPOBOJIOKU, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIICHUH,
HaOJII0/ICHNE U OTIMCAaHKE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEAKIHM (pa3ioKeHue
caxapa, B3aUMOJICMCTBHE CEpPHOM KHUCIOTHI C XJOPUIOM Oapwusi, pa3iIoKeHUe
ruapokcuaa meau (ll) nmpu HarpeBaHuu, B3aUMOJIEUCTBUE JKEJI€3a C pACTBOPOM COJIH
Menu (Il), w3ydenwe cmocoOOB pa3ieneHus cMeced (C TOMOINbI0 MAarHuTa,
bunpTpoBaHUe, BEIIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus ), MPOBEICHHE OYUCTKU
MOBapeHHOW COJIM, HAONIOIEHWEe M ONUCAaHUE pEe3yIbTaTOB IPOBEJCHHS OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHMs MacChl, CO3JaHUE MOJEJEeH MOJIeKYI
(1rapocTep>KHEBBIX ).

Baoicneiimue npeocmagumenu nHeop2anuiecKux eeuiecma.

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciaopom — aieMeHT U mpocToe



BeliecTBo. HaxoxkaeHue Kuciopo/ia B mpupoie, Pu3ndeckue 1 XUMUYECKHe CBOMCTBA
(peakuuu ropenusi). Oxcupawl. Ilpumenenue xkuciopoga. CrnocoObl MOIy4YEHUS
KHUCJIOPOJIa B Ta0OPaTOPUU U MPOMBIIIUIEHHOCTH. KpyroBOpoT KHCIIOpoaa B IPUPOJIE.
O30H — ajutoTponHas MOAU(UKALIMS KUCIOPOa.

TemnoBo# 3 (HeKT XUMUYECKON peaKIuU, TEPMOXUMHUYECKUE YPABHEHHUS, K30~
U DHIOTEPMUUYECKHUE pEaKUuH. TOIIMBO: Yrojib U METaH. 3arpsA3HCHUE BO3/yXa,
yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sanemMeHT u nipoctoe BelecTBo. Haxoxienue Bogopoia B Mpupoe,
bu3nYecKue U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOKI nmoyueHus. KucioTsl u
COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOWCTBa BOJAbl. Boaa kak pacTBopuTenb. PacTBOpBHI.
HaceblllieHHbIE W HEHACBHIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOJAbI. OCHOBaHWSI.
Ponp pacTBOpOB B Ipupoze M B KU3HHU 4yesioBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOIHBIX BOJ.

Knaccuduxanus nHeopranuuyeckux coeauHeHuil. Oxcuasl. Krnaccudukamms
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHbIe,  aM{(OTEepHBIE) U
HecoseoOpasyromue. Homenkmatypa okcumoB. @usnyeckue 1 XUMUIECKUE CBOHNCTBA
okcuaoB. IlonyyeHne okCuoB.

OcHoBanusi. Knaccudukanuss oOCHOBaHMIA: MIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. Homenkmartypa ocHoBaHui. PU3NUECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccuduxarnus kucnor. Homenkmarypa kucinor. dusmdeckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHoctm MetaiuioB H.H. bekerosa.
[Tony4yenune Kucior.

Conu. HomeHnkiatypa couneil.

DU3NYECKUE U XUMHYECKHE CBOMCTBA cosei. [lonydyenne conen.

I'eneTnueckas CBA3b MCXKAY KiIaCCaMH HCOPraHNMYCCKHUX COGHHHGHHﬁ.



XUMUYECKUNA  DKCIIEPUMEHT: KAyeCTBEHHOE OIPEHEIICHUE  COACPKaHUs
KHCIIOpOJa B BO3/yXe, OJYYEHUE, COOMpaHKe, pacClioO3HaBaHUE U MU3yUYECHUE CBOMCTB
KHCIIOpOAa, HaOJII0JEHUE B3aUMOJEHCTBUSA BEIIECTB C KHUCIOPOJOM U YCIOBHS
BO3HUKHOBEHUSI W TPEKpallleHus ropeHus (moskapa), 03HaKOMJIeHHE C¢ oOpasuamu
OKCHU/JIOB M OITUCAHUE UX CBOMCTB, MOJIyYeHHE, COOMpPaHHE, paClIO3HABAHUE U U3YUEHHUE
CBOWCTB BojJOpoja (ropeHue), B3amMojcicTBue Bomopoaa ¢ okcugom wmeam (1)
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUAIOB), HaOJIOJCHUE OOpAa3I0B BEIIECTB
KoJMuecTBOM | Monb, HcciaeAoBaHME OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IUYHON PACTBOPUMOCTHIO, PUTOTOBIICHUE PACTBOPOB C ONpPEEIEHHON MacCOBOM
JI0JIEM pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJABI C MeTajulaMU (HAaTpUEM U
KaJbIueM) (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB), UCCIEOBaHIE 00pa3lioB
HEOPTraHMYECKUX BEIICCTB PA3UYHBIX KJIACCOB, HAOJIOJCHUE M3MEHEHHUS OKPACKH
WHJUKATOPOB B PAcTBOpax KHUCJIOT W IIEIOYCH, M3YUYEHHUE B3aUMOJICUCTBUS OKCHJIA
meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C MeETaJUlaMH, peakIui
HEWUTpanu3alny, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO
MeTajula IpYyruM W3 pacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/lad MO TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN».

Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema XumMuyeckux 2J1eMeHMO8
U Menoeneesa. Cmpoenue amomos. Xumuyeckas c6a3b. OKUCIUmMenbHoO-
80CCMAHOBUMENbHBLE PEAKYUU.

[lepBbie TOMBITKM KIACCU(PUKAIUA XUMHYECKUX JJIeMEHTOB. [loHaTtne o
IPYIIax CXOAHBIX 3JIEMEHTOB (LIEJIOUYHBIE U IETOYHO3EMETbHBIE METAILIIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). OIJIEMEHTHI, KOTOphIe O00pa3yloT amMQpOTepHbIE OKCUABI U
TUAPOKCUBIL.

[lepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XHUMHUYECKUX DSIIEMEHTOB
JI.11. MenneneeBa. KopoTkonepuoaHas u jymnHHOIIEproHas popMel [leproauaeckoit
cucrembl xumuyeckux dnemeHtoB J[.M. Menneneesa. Ilepuoabsl W rpynmimsl.
Du3NUeCcKUi CMBICI MOPSIAKOBOIO HOMEPa, HOMEPOB MepUoAa U TPYIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnektponsl. CtpoeHue



AIEKTPOHHBIX 000JI0YEK aTOMOB TEPBbIX 20 XuMUYeckux nemMeHToB [lepuoanueckoit
cucrembl JI.M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOI'O OJJIEMEHTa II0 €ro
nonoxkeHuto B Ilepuognueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTM H3MEHEHHUSI paguyca aTOMOB XHMHUYECKHUX BJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB IO IpynnaM M NepuoAaM. 3HAYCHHUE
[Tepuonnueckoro 3axkoHa U [leproanuecko CUCTEMbI XMMUYECKUX DJIEMEHTOB JJIs
pa3BuTHs HayKu U nipaktuku. .M. MenneneeB — yu€HbIl U TpaXKJaHUH.

Xumudeckass CBs3b. KoBajieHTHass (moisipHass U HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucieHuss. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Tponeccsl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUNA OKCIEPUMEHT: H3y4YeHHE OOpas3IoB BEIIECTB METALIOB U
HEMETAJIOB, B3aUMOJACHCTBUE THAPOKCHIA IMHKA C pAaCTBOPaAMHU KHUCJIOT U LIEIOYEH,
IPOBEJICHUE OTIBITOB, WJUTIOCTPUPYIOITUX MIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEeHUE, PEAKUHUH Pa3JIoKEHUs,
COCTMHEHUS ).

Mesrcnpeomemmnbnie cea3u.

Peanuzanusa MeXnpeaIMETHBIX CBS3€H NpPU HM3yYEHUHM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W TOHATHUM, SIBISAIOLIMXCA CHUCTEMHBIMM JUISl OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTecTBEeHHO-HAy4YHbIE TMOHSATHSA: HAy4YHBIA (DaKT, THUIOTE3a, TEOPHS,
3aKOH, aHaJdW3, CHHTE3, KIacCU(UKAIUI, TEePUOIUIHOCTh, HAOJIOJICHHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: MmaTrepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJISKTPHUYCCKUW 3apsij, BEIICCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, ra3, (U3NUECKUE BEIUUYNHBI, €IUHUIIBI U3MEPEHHUS,
KOCMOC, IIaHEeThI, 3BE31bI, CoHIlE.

buonorus: dorocunres, apixanue, onocdepa.



I'eorpadus: atmocdepa, rugpocdepa, MUHEpAIIbI, TOPHBIE MMOPOJBI, MOJE3HBIE
HCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

Conep:xxanue o0yuenus B 9 Kiacce.

Bewecmeo u xumuueckan peaxyus.

Ilepuonnueckuin 3akoH. Ilepuonuyeckas cucremMa XHUMHUYECKUX DIIEMEHTOB
JI.1. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPUOIOB, KaNUs, KLU U UX COCTUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B lleprnoanueckoil CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHABI XUMHUUYECKOW CBA3U. THIBI KPUCTATIMYECKHX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIETKH U BUAA
XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K Ppa3IU4HbIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4YeCKUX peakivii Mo pa3iIndHbIM MpU3HAKaM (110 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, MO TEIIOBOMY 3P deKTy, 10 N3MEHEHUIO
CTeTNICHEH OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajau3aropa). DK30- U S3HIOTEPMHUUECKHUE PEAKIIUN, TEPMOXHUMHYECKUE YPABHEHHS.

[TonsiTHe 0 CcKOpOCTH XHMMHYECKOW peakiuu. [loHstne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX U TeTEPOreHHBIX
peakuusx. Ilonarue o karanmuse. [loHATHE O XMMHUUYECKOM paBHOBeCHMU. DaKTOPBI,

BJIIMAIOIIUMEC Ha CKOPOCTHb XUMHYECKOU pPCakin MW IIOJIOKCHHC XHMMHYCCKOI'O

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  pPEaKIMM,  DJIEKTPOHHBIA  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU pEaKUnH. CocraBnenue YpaBHEHU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BaHHEM  METoja
3JIEKTPOHHOTO OajaHca.

TeOpI/IH BHGKTPOHHTHHCCKOﬁ JUucconuanmnu. SHCKTpOJ'H/ITBI N HCOJICKTPOJMNTHI.



Kartnonsl, aHnoHel. MeXaHM3M JUCCOLMALMM BEIIECTB C PA3IUMYHBIMA BHIAMH
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu monHoro oOMeHa. YcioBusi MPOTEKAHUS peaKIMii MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIC MOHHBIE YpaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUI
U Ccollel B CBETe MPEACTaBICHUH 00 BIEKTPOJIUTUYECKOM JUCCOLIMALINH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

XHAMHUYECKAA SKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISMH KPHUCTALIMYECKUX
pEeIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HeMeTasuloB (Tpadura U anmasa),
CJIIOXHBIX BEIIECTB (XJIOpHIAa HATpUs), HCCIAEAOBAHHE 3aBHUCHUMOCTH CKOPOCTHU
XUMHYECKOM peakluud OT BO3JAEUCTBUS pa3IMYHBIX (PAKTOPOB, UCCIEIOBaHUE
AIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MPOLECCA TUCCOLNALINY KUCIIOT, IIET0YeH
U coyieil (BO3MOXKHO HCIIOJIb30BaHUWE BHUACOMATEPUANIOB), TMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKAHUSI peaklnii HOHHOTO oOMeHa (0Opa3oBaHuE
ocaJika, BblIJIEJICHUE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB, MIUTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEeHUE, PEAKUHUH Pa3JIoKEHUs,
COEJIMHEHHUS ), paCTIO3HABAaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO0 KaYECTBEHHBIX
pEaKLHil Ha MOHBI, PELICHHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hememannwt u ux coeounenus.

OO6mrast xapakTepucThka TamoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHune W (pu3myecKkue CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MpUMEPE XJIopa (B3aUMOJICUCTBUE C
MeTajlaM{, HeMeTaulamMH, 1enodamu). XiopoBogopona. ConsiHasg KHUCTIOTA,
XUMHUYECKHUE CBOMCTBA, MOJYYEHUE, IPUMEHEHHE. [[efCTBUE XT0opa U XJIOPOBOAOPOAA
Ha OpraHU3M 4eJIoBeKa. BakHenue XJIopuasl U UX HAX0KIEHUE B IPUPOJIE.

O6mrast xapakrepucTtrka 371eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTETIEHU OKUCIICHMUS.

Crpoenne U (pU3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEPBIL.
ANnoTponHble MOAM(PUKAIIMK KHUCIOPOJAa U Cepbl. XMUMHUYECKUE CBOMCTBA CEPBHI.

CepoBoaopoa, crpoeHne, GU3NISCKHEe U XUMUYeCKHe cBOKCcTBA. OKCHIIBI Cephl Kak



MPEJCTABUTENIN KUCIOTHBIX OKCcHIOB. CepHas KuciaoTa, (GU3NYECKUE U XUMUYECKUE
cBolMcTBa (OOIIME Kak MpeJACTaBUTENsI Klacca KUCIOT U crnenuduueckue).
XUMUYECKHE PEaKIMK, JIekKal[ue B OCHOBE MPOMBIILICHHOTO CIOC00a MOJydeHUs
cepHoil KUCNOTHI. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAsI pPEaKLHs Ha
cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHUN B Mpupojae. XUMUYECKOE
3arps3HEHUE OKPYXKAIOIIeW Cpelbl COCIUHEHUSIMU CEpbl (KUCIOTHBIC JOXKH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPalCHHS.

O6mas xapakrtepuctuka 3ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B MpUpOje, (PU3MUECKHE W XHUMHUYECKHE CBOMCTBA.
KpyroBopot azota B npupoje. AMMuak, ero (pu3n4eckrue U XMMHUYECKHUE CBOMCTRA,
noyiydeHue u npuMenenue. Coau aMMOHUSI, MX (PU3NUECKUE U XUMUYECKHIE CBOMCTBA,
npumeHeHne. KadecTBeHHas peakiius Ha HOHBI aMMOHUS. A30THas KHUCJIOTa, €6
nojiydeHue, Gu3nyeckrue u XMMHUIECKHUEe CBOMCTBA (00IIMe KaK MpeICTaBUTEIsI Klacca
KucnoT u crnenuduueckue). McnonbzoBaHne HUTPATOB U COJIEH aMMOHHMSI B KaUueCTBE
MUHEPAIbHBIX  yaoOpeHuid. XHUMHUYECKOe 3arpsA3HEHUE OKpYXaroleh cpeiabl
COEIMHEHUSAMHU a30Ta (KUCIOTHBIE JOK/IH, 3arpsi3HEHHE BO3/IyXa, TOYBHI U BOJIOEMOB).

®docdop, amtorponHsie Mogudukanuu ocdopa, huzndeckrue U XUMHUIECCKHE
cBoiictBa. Okcua docdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUIECKUE
CBOiicTBa, monydeHue. Mcmonb3oBanue ¢GochatoB B KauyecTBE MHUHEPAIbHBIX
yIo0peHuH.

O6mrast xapakrtepucTtrka 371eMeHTOB IV A-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

VYrnepon, amioTpornHble MoAU(UKAIUKM, PACHpPOCTpaHEHHE B MPHUPOJE,
bu3nUecKre U XuMHUYECKHe cBOMCTBA. AncopOorus. KpyroBopoT yrieposa B mpupo/ie.
Oxcunpl yriepona, ux (Gpu3nyeckne U XMMUYECKHUE CBOMCTBA, JCHCTBUE HA JKUBBIC
OpraHU3MbI, MOJIYYEHHUE W MNPUMEHEHHE. DKOJOTMYEeCKHUe MpoOJIeMbl, CBSI3aHHBIE C
okcuaoMm yriepoja (IV), rumoresa riobaabHOr0 MOTEIVICHHUS KJMMaTa, MapHUKOBBIN

addekr. YroapHas KuciIoTa U €€ ColM, MX (PU3MUECKUEe M XUMHYCCKHE CBOKMCTBA,



noixyyeHue W npuMeHenwe. KauecTBeHHass peakuuss Ha  KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHLCKOM
XO35MCTBE.

[TepBoHauaabHbIE MOHITUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, IIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHble UCTOYHUKH YTIIEBOIOPOIOB (YTOJb, MPUPOAHBIN ra3, HEPTh), MPOTYKTHI
ux nepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

[TonsiTe 0 OMOTOTMYECKU BaXKHBIX BEIIECTBAX: XKUpaX, O€IKax, yriieBoaax — u
UX PpOJIUM B OKU3HM 4YeJIOBeKa. MarepualibHO€ €JAMHCTBO OPraHMYeCKUX U
HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TOJy4eHUE U
npumeHnenne. CoequHeHus: KpeMHus B npupoje. OOiue npeIcTaBieHus 00 OKCUJIe
kpeMausa(1V) u xpemuueBoit kucimote. CHIMKATBI, WX HCIOJB30BaHUE B OBITY,
MEJUIIMHE, MPOMBIIIUICHHOCTH. BakHeWIlne CTpOUTEIbHbIE MaTepualibl: KepaMHKa,
CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. [IpoGireMbl Ge30macHOr0 WMCHOJb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

XUMHUYECKUI SKCIIEPUMEHT: H3ydeHHe o0paslloB HEOPTraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJOTHI, IPOBEJICHNE KAYECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U
HAOJIIOICHNE TPHU3HAKOB WX MPOTEKAHMs, OMBITHI, OTpakawmue (U3NUYECKUEe U
XUMUYECKHE CBOMCTBAa TAJION€HOB M HX COECIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), O3HAKOMJICHHE C O0O0paslaMu XJIOPUIOB (TaJOTCHHJIOB),
03HAKOMJICHHE C 00pa3uaMH Cepbl U €€ COCAUHEHUSIMU (BO3MOYKHO HCIOJIb30BAaHHE
BUJIEOMATEpUAIOB), HAOIIOIEHNE TMpoIlecca OOYIIIMBAHUS caxapa IOJ| JEHCTBUEM
KOHIIEHTPUPOBAHHONW  CEPHOM  KHUCIOTBI, H3Y4Y€HUE  XHMHUYECKUX  CBOWCTB
pa30aBIEeHHOM CEPHON KUCIIOTHI, POBEICHNE KAUYeCTBEHHOW PEaKINK Ha CYIb(paT-HOH
1 HaOIr0IeHNe TIpU3HaKa e€ MPOTEKaHMsI, 03HAKOMIICHUE C PU3NYECKUMH CBOHCTBAMU
azora, gochopa U UX coeqUHEHUN (BO3MOKHO HCIMOJIb30BaHWE BHUICOMATEPHUAIOB),
oOpasmlamu  a30THBIX W (GOCPOpPHBIX  YAOOpEHHH, TMONy4YeHHE, COOMpaHue,

paciio3HaBaHC U U3YUYCHUC CBOMCTB dMMHaAKa, IIPOBCACHHUC KAa4YCCTBCHHBIX peaKum“I



Ha WOH aMMoHus u ¢docdaT-uOH U U3YUYEHHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aMMOJIEUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO
WCIIOJb30BaHUE BHUICOMATEPHUAIOB), U3YUYECHHUE MOJENIEH KPUCTATUIMYECKUX PEHIETOK
anmasa, rpadurta, QyiepeHa, 03HaKOMJIEHHE C MPOIECCOM aIcCOPOIIMK PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM H YCTPOWCTBOM MPOTUBOrasa, IMOJIYYEHHUE,
coOupaHue, pacro3HaBaHUE W U3YyUYECHHE CBOMCTB YTJIEKHUCIIOrO Tas3a, MPOBEJCHUE
KQUueCTBEHHBIX PEAKIUA Ha KapOOHAT M CWIMKAT-WOHBI M M3Y4YEHHUE MPU3HAKOB HX
MPOTEKAHHUS, O3HAKOMJIEHHUE C MPOYKIIMENH CHIIMKATHON MTPOMBIIIIEHHOCTH, PEILICHUE
AKCIIEPUMEHTAIbHBIX 3a/]a4 10 TeMe «BakHelne HEMETaITbl U UX COSTUHEHUS.

Memannwl u ux coeounenus.

OO6m1as XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosioxkeHus B [lepuoanyeckoil cucteme xumuueckux snementoB .M. Menpaeneesa u
cTpoeHus atomMoB. CTpoeHue MeTauioB. MeTtajuinueckasl CBsI3b M MeETaJTMYeCKast
KpUCTAJUIMYECKAsT PEIIETKA. DJICKTPOXUMUUYECKUM PSAJl HANPSHKEHUHM METaIJIoB.
dusnyeckne W XUMHUYECKHE CBOMCTBa MeTaioB. OOIue crocoObl MOJYyYeHUS
mertauioB. [loHATHE O KOPpPO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIUThl HUX OT
koppo3uu. CriiaBsl (CTaldb, YyT'yH, TIOPATIOMUHUAN, OPOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[lenounble metaiuibl: nojoxeHue B llepuomndeckorl cHUCTEME XMMHUYECKHX
snemeHtoB J[.M. MeHneneeBa, CTPOEHHE HMX aTOMOB, HAXOXKJIECHHUE B MPUPOJE.
du3nyuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCHUIBI U
TUAPOKCHUIBI HATPUS U Kanus. [[pyuMeHeHne meI0YHbIX METAJUIOB U UX COCTMHEHHM.

[[lenoyHo3eMenbHBIE  METAUIBI  MAarHuii W KaJbUUW: TMOJIOKEHUE B
[Tepuoguueckoit cucteMe xuMudeckux 3ieMeHToB /.M. MeHneneeBa, CTpOCHUE UX
aTOMOB, HAaxOXJeHuEe B npuponae. OU3NYeCKUe U XUMHYECKUE CBOWCTBA MarHus W
Kanbls. BaxkHelie coeTuHeHUs KalbIus (OKCHU, TUAPOKCHUI, coiin). KECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AnroMuHMN: TonoxkeHue B [lepruoandeckol cucTeMe XMMHYECKUX 3JIEMEHTOB

JI.U. MenneneeBa, CTpOEHME aroMa, HaxoXJAeHuWe B mnpupone. Pusnyeckue u



XUMUYECKHE CBOMCTBa amtoMUHUS. AMDOTEpHBIE CBOMCTBAa OKCHIA M THUIPOKCUJA
AJTIOMUHHUS.

XKenezo: monoxenue B Ilepuogumyeckoil cuCTEME XMMHUECKUX HIIEMEHTOB
J.W. MenneneeBa, CTpO€HHE aroma, HaxoXAcHUE B Ipupoac. Dusuyeckue u
XUMUYECKHEe CBOMCTBA xkeieza. Okcuabl, TUAPOKCUAL U coyu conu xkeneza (I1) u
xenesa (l1l), ux cocras, cBolicTBa U MOTyYEHHUE.

XUMHUYECKUN IKCTIEPUMEHT: 03HAKOMJICHUE ¢ 00pa3ilaMu METAJIJIOB U CILUIABOB,
uX (U3NYECKMMH CBOMCTBAMH, U3Y4YEHHUE pE3yJbTaTOB KOPPO3UH METaJIOB
(BO3MOKHO HCIOJIb30BAaHHE BHACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS
OKCH/JIa KaJbIUs W HATPHUS C BOJOW (BO3MOXHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB),
UCCJICJIOBAaHNE CBOMCTB JKECTKOM BOJIbI, IMpOIlECCa TOPEHHS >Kelie3a B KHUCIOPOJE
(BO3MOXKHO  HCIOJB30BaHHWE  BHUJEOMATEpPUATIOB),  INPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJIbIHs, ATFOMUHMS, [IMHKA, keme3a (1) u
xenesa (1), menu (1), HabnroneHre ¥ onMcaHue MPOLIECCOB OKPAITUBAHMS TIJITAMECHH
MOHAMM HATpHUA, Kallds M KaJblusi (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPHATIOB),
uccieaoBanie aMm(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS U THAPOKCHIA ITUHKA,
pellIeHNE HKCIEPUMEHTAJIbHBIX 3ajad 1o Teme «BaxkHeWline MeTalibl U HX
COEZTMHECHUSD.

Xumus u okpyxcarowan cpeoa.

BemecTtBa m Marepuanibl B IIOBCEIHEBHOM JKM3HM 4YelioBeKa. be3omacHoe
UCITOJIb30BaHUE BEIECTB M XMMHUYECKMX peakiuii B ObITy. IlepBas momoms npu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HCHHE OKpYKaloled cpeanl (mpeaenbHas JAOoMmycThUMas
KoHIeHTpanus BemniectB (Aanee — IIJIK). Poib XuMuUM B pElICHUH 3KOJIOTHUYECKUX
mpooIeMm.

XHAMHUYECKAH IKCIIEPUMEHT: U3yYCHHE 00pa3Il0B MaTESPHAIOB (CTEKIIO, CIIABBI
METaJJIOB, OJIMMEPHbIC MaTepHUabl).

Mexcnpeomemmunie ceazu.

Peanuzamus MeXnpeaMETHBIX CBSI3€M NpU M3YyYEHUM XUMHM B 9 Kiacce



OCYIIECTBIISICTCS] Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSATHH,
TaK W TIOHATHH, SBISIOMIMUXCS CHCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IOHSATHSA: HAay4YHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHWs, aHaW3, CHUHTE3, KIacCHPUKAIUA, TEePUOJANYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHE, TAPHUKOBBINA 3P QeKT,
TEXHOJIOTHUSI, MAaTECPHAIIBI.

dwusnka: MaTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIU, H30TOIIBI,
PaAMOaKTHBHOCTH, MOJICKYJIA, SJIEKTPUICCKUN 3apsijl, POBOIHUKH, TTOJTYIPOBOIHUKH,
JUDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHC
BEIECTBA, Ta3, PAcTBOP, PAaCTBOPUMOCTh, KPHUCTAIMYCCKAs pEMIETKA, CILUIABHI,
(du3HUECKHE BETUIHHBI, ¢TMHHUIIBI K3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTAHETHI,
3BE3161, CoJHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yI0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MMOPOJIBI, MMOJIE3HbIE
HCKOIIaeMbl€, TOIUITMBO, BOJHBIE PECYPCHI.

Ilhanupyemoie pe3ynomamel 0C60eHUA NPOPAMMBL HO XUMUU HA YPOBHE
OCHOBHO20 00We20 00pa3zoeanus.

N3yyenue XxuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHus HANpaBIIEHO HA
JOCTIKEHUE OO0YYaIOUMUCA JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
PE3YNIBTATOB OCBOCHUS yUeOHOTO TPeIMETA.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHTAIOTCS B XOAe¢ OOyYeHHS XUMUU B €IUHCTBE Y4eOHOU U
BOCITUTATEIHPHON JIESITEIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHUCKUMU
COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B
oOIecTBe TpaBWIAMH M HOPMAaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIUATTU3AINH 00yUYaOIIUXCSl.

JInyHOCTHBIE pe3yJIbTaThI OTPaXarT  TOTOBHOCTH o0ydJaronmxcs



PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIECHHOCTHBIX OPUEHTAIIMN U PACIIUPEHUE
OMbITa AEATEIIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

LHEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U
HAy4YHOMY HACJIE€AWI0, TOHUMAHUS 3HAYCHUS XUMHUYECKOW HAyKh B KU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(MOpManuen o
MEPEIOBbIX JOCTUKEHHUSIX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 0OIIIECTBA;

2) TpaXkJaHCKOTO BOCITUTAHUS:

NPEACTABICHUS O COLUMAIBHBIX HOPMAaxX U TMpaBUJaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeIOBATEILCKON, TBROPUECKON U APYTUX BUAAX JAEATCIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOMU ACATEILHOCTH MPU BHITIOTHEHUU YUCOHBIX,
MO3HABATEJILHBIX 3a7]ay, BBIMOJIHEHUM XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIIIU B MPOIIECcCe
ATOW y4yeOHOM AESTENHHOCTU, TOTOBHOCTU OLIEHMBATh CBOE MOBEIECHHE U MOCTYNKHU
CBOMX TOBapHUUIEH € MO3UIMNA HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
NOCJIEICTBUHM MTOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MMO3HAHHMS

MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XMMHUYECKON pEaKIUU,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOLIUX OCHOBY
JUIsl IOHMMAaHUsl CYIIHOCTH HAayYHOW KapTHUHBI MUpPA, MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI, B3aUMOCBSA3SX YEJIOBEKA C PUPOTHOMN CPENOH,
O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIX MOTHMBOB, HAIIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUU II0
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0OJaeMBIX TIPOIIECCOB U SIBJICHUM;

NO3HaBaTENbHOM, NH(POPMALIMOHHONW U YUTATENIbCKON KYJIbTYpPbl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSATEIBHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOU

JIUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU CpeICcTBaMU  HMH(OPMALMOHHBIX



TEXHOJIOTHH;

MHTEepeca K OOYy4YeHHI0 M TO3HAHMIO, JIOO03HATEILHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K caM0OOpa30BaHUI0, IPOEKTHOW U MCCIE0BATEIbCKON NEATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTH U YPOBHS 00y4YEeHHS B JaJIbHEHUIIEM;

4) hopMHUPOBAHUS KYJIbTYPBI 3J0POBbS:

OCO3HAHMSI LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37]0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 »U3HHU, OCO3HAHUSA TMOCIAEACTBUH W HENPUITHS
BpPEAHbIX  OpHBbIUEK  (YymoTpeOJieHusT  aJIkoroJig, HAPKOTUKOB,  KypeHHS),
HEOOXOIMMOCTH COOJIIOIeHHSI TPABUII O€30MACHOCTH MPHU 00PAILEHNUN C XUMUUYECKUMU
BELIECTBAMU B OBITY U pealibHOM KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

MHTEepeca K MPaKTUYECKOMY U3YUYEHHIO npodeccuii U Tpyaa pa3iIudyHoro poja,
yBaKEHHE K TPYIY U pe3ysbTaTaM TPYJAOBOH NEATENTbHOCTH, B TOM YUCJIE Ha OCHOBE
NPUMEHEHHS MPEAMETHBIX 3HAHUN M0 XMMHUHU, OCO3HAHHOTO BHIOOPA MHANBUAYATbHON
TPACKTOPUU TPOAOKEHUST 00pa3oBaHHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHENHON
npodeccuoHaIbHON NeATEeIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOTUYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOT0 OTHOIIEHUS K MMPUPOJIE KaK UCTOYHHUKY KH3HU
Ha 3emie, OCHOBE €€ CyYIIECTBOBaHUS, TMOHUMAHMS IIEHHOCTH 3JI0pPOBOTO U
O0e3omacHOro o00pas3a >KH3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(u3nYecKOMY U MICUXUUECKOMY 3/J0POBBIO, OCO3HAHUS [IEHHOCTH COOII0ACHUS TPABUII
0e30MacHOro MOBEIEHUS IMpU paboTe ¢ BEUIECTBAMM, a TaKXkKe B CHUTyalUsX,
YTPOKAFOIIMX 3/I0POBBIO U )KU3HU JIOIEH;

CHIOCOOHOCTH TMPHUMEHSTHh 3HAHMS, MOJydaeMble NMPU H3yYECHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEH TPUPOTHON CPENOM, TOBBIIIECHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHHUS TJO00ANbHOTO XapakTepa 3KOJOTHYECKHX

mpo0JIeM M MyTel UX PEIICHUS IMTOCPEACTBOM METOJIOB XUMUH,



HKOJIOTMYECKOTO  MBIIUIEHHUS, YMEHHUS  PYKOBOJCTBOBAaTbCA UM B
[I03HABATEIIbHOW, KOMMYHUKATUBHON U COLIUAJIBHOMN IIPAKTHKE.

MeranpenmeTHble pe3ysbTaThl. B cocTaBe MeTanmpeIMETHBIX pe3ylbTaTOB
BBIICNIAIOT 3HAYMMBbIE JUJIs1 (DOPMHUPOBAHUS MHUPOBO33PEHUsS OOIICHAYYHBIE MOHSATHUS
(3aKoH, Teopus, NPUHIMUI, TUNOTE3a, (PaKT, cUCTEMa, MPOLECC, IKCIEPUMEHT U
Jpyroe.), KOTOpble MCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUM W3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
LEJIOCTHOM HayyHOW KapTUHE MHpa, M YHHUBEpCajbHble YyueOHbIE JEeUCTBHS
(mo3HaBaTeNbHble, KOMMYHUKATUBHBIE, DPETYJIATHBHBIE), KOTOpbIE OOECIEUYHBAIOT
(dopMHUpOBaHUE TOTOBHOCTH K CAMOCTOSATEILHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO
y4eOHOU esTeIbHOCTH. MeTanpeaMeTHbIe pe3ysibTaThl OCBOEHUs 00pa30oBaTEIbHON
IPOrpaMMbl MO XUMHUHU OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBbHBIMU MO3HABATEIbHBIMU
JNEUCTBUSIMU, B TOM YHUCJIE:

1) 6a30BbIC TOTUYCCKUE NECUCTBUS:

YMEHUE UCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHWM: PACKPBIBATH CMBICT XHMHUYECKUX MOHSATUH (BBIACIATh UX XapaKTEpHbIE
NpU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMH TOHSTHSIMH), HCIIOJIb30BaTh
NOHSTHS 1711 OOBSACHEHUSI OTHCNBbHBIX (DAKTOB W SIBICHHI, BHIOMPATh OCHOBaHUS U
KPUTEpUH I KJIACCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKUX PEAKIUH,
YCTaHABIMUBATh TNPUYUHHO-CICACTBEHHBIE CBSI3U MEXIYy OOBEKTaMU U3y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTHBHBIE, NEAYKTUBHBIC, MO AHAJIOTHH),
MIPOBOJIMTH BBIBOABI U 3aKIIFOUECHUS;

YMEHHE TMPUMEHATh B NPOLECCE IMO3HAHUSA TNOHATHS (IPEIMETHBIE M
METaIPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, UCIOJIb3YEMbIE B XUMHH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XHMHUH MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJ DJJEMEHTa), XuMuuyeckas (opmylla U ypaBHEHHUE
XUMUYECKOM PEeaKIiy — IIPH PEeIICHUH yueOHO-TI03HABATEeIbHBIX 3a/1a4, C YIETOM 3THX
MOJIEIbHBIX MIPEACTABICHUN BBISIBIATh U XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKU

HN3y4aCMbIX 00BEKTOB — XHMMHYCCKUX BCIICCTB N XMMHWYCCKHUX peaKHHﬁ, BBIABJIIATD



o0IIue 3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIE CBSI3M W MPOTUBOpPEYHUS B
M3y4aeMbIX Ipolleccax U sIBICHUAX;

2) 6a30BbIE€ HCCIIEIOBATEILCKUE ICUCTBHUS:

YMEHUE UCIOIb30BaTh TMOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, & TAK)KE B KAUECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHue OmbITa M0 I[UJIAHUPOBAHUIO, OpPraHMU3alldd U TMPOBEIACHUIO
YUCHUYECKUX OJKCICPUMEHTOB: YMEHHE HaOMoJaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJILHO TMPOTHO3UPOBATh €ro pe3ylbTaT, (PopMynHpoBaTh OOOOIICHHUS U
BBIBOJIBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTYET O
NpoJieIaHHON padoTe;

3) pabora ¢ uHbopmaIe:

yMEHUE BBIOWpATh, aAHAIWU3UPOBATH W HWHTEPIPETHUPOBATH HHQPOPMAITUIO
pPa3IUYHBIX BUJAOB W (OPM MPEACTABICHUS, MOJy4aeMyl M3 pa3HbIX HCTOYHUKOB
(Hay4yHO-TIONYJIIpHAs JINTEpaTypa XUMUUYECKOTO COJIEp KaHMs, CIIPAaBOYHBIE MTOCOOUS,
pecypcel UHTEepHeTa), KPUTHYECKH OIEHUBATH MPOTUBOPEUYHUBYIO U HEAOCTOBEPHYIO
uH(}OpMaIHIo;

yMEHHE MPUMEHSTHh pazlIMyHble METOABl W 3alpoChl MPH TOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a7a4 OINPEJCIEHHOIO THUIIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  MCTONB30BaHMS ~ MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUMH,
OBJIQJICHUE KYJIBTYpPOW AKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATh ONTUMAJIBbHYIO (HOpPMY MpeacTaBiIeHUS HHPOPMAIMHA U
WJUTIOCTPUPOBATH PEIIaeMBbI€ 33/1a4U HECTIOKHBIMU CXEMaMU, TUarpaMmMaMu, IPYyTUMH
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;

YyMEHUE HCHOJIb30BaTh M  AaHAJU3UpOBaTh B Mpolecce ydyeOHOH U
MCCJIEI0OBATEILCKON NIEATETbHOCTH HWH(GOPMAIMIO O BIUSHUW TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH MIPUPOIHON CPEBI;

Y oobyuarowezoca o0yoym copmuposansvt ciedyrouwue ynugepcaibHbvle



KOMMYHUKAMUBHbIE OCUCMEUA:

yMEHUE 3aJ1aBaTh BOMPOCHI (B XOJ€ TUaora u (Wih) TUCKYCCUHU) MO CYIECTBY
obcyxnaeMoit  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBITIOJTHEHUS TIPE/IJIOKCHHOM 3a1a4H;

npuoOpeTeHNUe OMbITa MPE3CHTAIIUU PE3YyJIbTaTOB BBHIMIOJIHEHUS XUMHYECKOTO
sKcrepruMeHTa (J1abopaTOpHOro OIbITa, JTaOOPATOPHOU PadOTHI MO HCCIIEAOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOMW CO CBEPCTHUKAMM ITO3HABATEIHHOW W
UCCJIeI0BATENbCKOM JAEATENBHOCTU MPU PEIICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE
yuéTa 00IIMX UHTEPECOB U COTJIACOBAHUS MO3UIMI (00CYXKIeHHs, 0OMEH MHEHUSIMH,
«MO3TOBBIC IITYpMbD», KOOpPJWHAIIMS COBMECTHBIX JEWUCTBUH, OIpeeeHue
KPUTEPHUEB MO OIEHKE KaueCTBa BBITTOJTHEHHON pabOTHI U APYTHUE);

Y obyuarwowezoca o0yoym cgopmuposanvl cnedyrouwue yuusepcanvHvle
pecynamuenvle 0elicmeus:

YMEHHE CaMOCTOSITEIbHO OIpeAeNATh UEeNH JeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BHIOMpaTh Hambojee 3(PEeKTUBHBIE CIIOCOOBI pEIIeHUs YYEOHBIX U
MO3HABAaTEIbHBIX 3a/la4, CAMOCTOSITENIbHO COCTaBIsATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIA AJITOPUTM JIEMCTBUI NIPU BBIMIOJTHEHUH 33JIaHUN C YYETOM MOJTYUYCHUSA
HOBBIX 3HAaHWU 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHE MOJTYYECHHOTO Pe3yJIbTaTa 3asiBICHHON 1IeIH;

YMEHUE KCIIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU
3aJlaHUI.

IIpeaMeTHBIe pe3yJabTaTbhl OCBOCHUSI MPOrpaMMbl 0 XHMHH Ha YPOBHeE
OCHOBHOI0 00111ero 00pa3oBaHus.

B coctaBe mnpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEIbHOIO
CoNepKaHMsl, YCTAaHOBIEHHOTO JaHHOW (demepasbHON paboyeill MmporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIONIMMHUCS HAy4yHbIE 3HAHUS, YMEHUS U CIIOCOOBI

NEeUCTBUM, cielupruUecKue sl TPeaAMETHOM 001acTH « XUMUS», BUIBI AEATCIHBHOCTH



[0 TMOJYyYEHUIO HOBOTO 3HAHUS, €ro MHTEPOpPETAIUuU, MNpeoOpa30BaHUIO0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K konuy ooyuenua ¢ 8 knacce y oodyuawuezoca 0yoy cghopmuposarsl
cnedyroujue npeomemHusle pe3yiomanmpl O XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMOHSATHM: aToOM, MOJIEKyIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECH (OAHOPOIHAS U
HEOJHOPOJIHAsI), BaJICHTHOCTh, OTHOCHTEJbHAs aTOMHasi W MOJIEKYJISpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas [0JII XUMHYECKOIo
AJIEeMEHTa B COCJMHEHUHU, MOJSPHBIA O0BEM, OKCHJ, KUCIIOTAa, OCHOBAHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIeHb OKHUCIICHUS, XUMUYECKasi  peakIius,
KJaccu(puKaIUsl peakiuid: peakiuu COCAUHEHUs, PEAKIUU PA3JIO0XKECHUS, pPeaKiuu
3aMeleHus, peakIiuu 0OMeHa, 9K30- U YHJAOTEPMHUUCCKHE PEAKINH, TETIOBOM AP ekT
peakiuu, siApo aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTallb, painyCc aToMa,
XUMUYECKas CBSI3b, MOJISIPHAS U HEMOJISIPHAS KOBAJICHTHAsI CBSA3b, MOHHASI CBSI3b, UOH,
KaTHOH, aHUOH, PacTBOp, MaccoBas J0JiA BellecTBa (MPOLEHTHAs KOHUEHTpALHUs) B
pacTBopeE;

WJUTFOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATUN U MPUMEHSTh
AT MOHATHUSA NPU ONUCAHUM BELIECTB U UX MPEBPAILCHHI;

UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJI COCTaBICHHUS (OPMYI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUM;

OTpEENSITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTETICHb OKMCJICHUS 2JIEMEHTOB B OMHAPHBIX COSTMHEHUSX, TPUHAIIICKHOCTH BEIIECTB
K OMNpenenéHHOMY KJacCy COCAMHEHUN 1o QopMyninaMm, BHUJ XHMUYECKOW CBS3U
(KOBaJIEHTHAsI MU MOHHAs) B HEOPTAHUYECKUX COCAUHEHUSIX;

PacKpbIBaTh CMBICII Ilepnoanueckoro 3akoHa  JI.W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX
AJIEMEHTOB OT UX NoJiokeHus B [lepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS] MACChI
BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUs, 3aKOHA ABOTaapo,

OMKCHIBATh W XapakTepu3oBaTh TaOmuuHyto Qopmy Ilepuoamdeckoit cucTeMbl



XUMHYECKUX 3JIEMEHTOB: pa3jiuyaTh MOHATHUS «TJIaBHAas noAarpymnmna (A-rpynmna)» u
«mobouynas noarpynna (b-rpymma)», manbsle ¥ OoJblIME MEPUOJBI, COOTHOCUTH
0003HaueHus1, KOTOpble UMeroTcs B Tabnuie «llepuoguueckas cuctema XuMUYECKUX
aneMeHToB .M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sApa, OOIlee YUCIO 3JIEKTPOHOB U
pacnpeiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIlECTBa,
XUMHYECKUE peakuuu (10 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEILIECTB, 1O
TeroBomy 3hdexry);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHbBIX KJIACCOB, OJTBEPK/1asi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKIIHIA;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUI B pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYKO MacChl BEUIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 10 (OpMyJie COeTMHEHHUS, MAaCCOBYIO JIOJIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKOM pEeaKlny;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON NESITENbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 000O0IIEeHHE, CHCTeMAaTH3alHIO, KJIacCHU(UKAIMIO, BBHISBICHHE
IPUYMHHO-CIIEICTBEHHBIX CBA3EH — I U3YUYEHUSI CBOICTB BEUIECTB M XUMHUYECKHUX
peakiuii, ecTeCTBEHHO-HAayYHbl€ METOJbl MO3HaHWS — HAOJIOJCHHE, H3MEpEHHE,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN);

CJIEIOBaTh MpaBUJIaM TOJIb30BAHMSI XMMHMUYECKON MOCYN0il M J1abopaToOpHBIM
o0opyl0BaHHEM, a TaKXke MpaBWwiaM OOpallleHusi C BEIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIITOJIHEHHIO JJAOOPATOPHBIX XUMHUUYECKHUX ONBITOB O MOJIYYEHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEUIECTB (BOJOPOJA M KUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM 10U PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH

Y IPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB IIEIOUEH U



KHCJIOT C TIOMOIIIBI0 MHANKATOPOB (JIakMyC, (heHoNn(TaeuH, METHIIOPAHK U APYTHE).

K konuyy ooyuenusa ¢ 9 knacce y ooyuarowezoca 0yoy cgopmuposansi
cnedyroujue npeomemubsle pe3yibmamol O XUMUU:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMUUYECKUX MOHSITHH: XUMUYECKHUI SJIEMEHT,
aToM, MOJIeKyJia, MOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIIONKHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKIlus,
XUMHYECKasi CBS3b, TEIUIOBOM 3PPEKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IIEKTPOTUTHYECKAS JUCCOIUAIINS, PEAKIIUU HOHHOTO
oOMeHa, KaTaiu3aTrop, XUMHUYECKOE paBHOBEcHe, OOpaTUMble U HEOOpaTUMBbIE
peakiuu, OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC peaxiuu, OKHUCITUTEb,
BOCCTAHOBUTEIIb, OKHCJICHHE UM BOCCTAaHOBJIEHHUE, aUIOTPONusi, aM(OTEpHOCTb,
XUMUYECKasi CBs3b (KOBAJCHTHAs, HWOHHAs, MeETaJUIMYecKas), KpUCTaJUIMYecKas
pemeéTka, KOppo3us METAIJIOB, CIJIaBbl, CKOPOCTh XUMHUYECKON peakiluu, MpeaeabHO
nonycrtumast konuentpanusa [1/IK BemiecTsa;

WJUTFOCTPUPOBATh B3AUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U MPUMEHSThH
AT MOHATHUSA MPU ONUCAHUY BELIECTB U UX MPEBPAILCHHI;

UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJIA COCTaBiIeHUS (GOpMYI BEIIECTB U
YPaBHEHUN XHUMHUUYECKUX PEAKIIUH;

ONpENENATh BAJECHTHOCTh U CTENEHb OKHUCICHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAMJICKHOCTb BEIIECTB K OMNPEACIEHHOMY
KJIACCy COEIWHEHUH 1Mo (popmynaMm, BHII XMUMHUUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJUIMYECKasi)) B HEOPraHWYECKUX COCIMHEHUSX, 3aps] HOHA MO XUMHYECKOU
dbopmyIe, xapakTep cpeabl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX COCIUHEHUU, TUTI
KPUCTAJJINYECKOW PEIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMbici  llepuonmueckoro  3akona .M. MenaeneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAaHWE: OIMHCHIBATh W XapaKTePU30BaTh TAOIMYHYIO
dopmy Ilepmomamueckoid CUCTEMBI XUMHYECKHUX JJIEMEHTOB: DPAa3iHYaTh TMOHSITHS
«rnaBHas noarpynmna (A-rpynmna)» u «mnobouHas noarpynna (b-rpymnma)», maneie u

OoubIIINE nepruoabl, COOTHOCHUTDH 0603Ha‘-IeHI/I$I, KOTOPBIC NMCIOTCA B HCpHOI[H‘—ICCKOfI



TabauIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX 3JIEMEHTOB
(coctaB u 3apsa sapa, o0OIIEe YUCIO OJJICKTPOHOB M paclpeieiieHue UuX II0
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB
AJIEMEHTOB U MX COEJMHEHUM B Mpejerax MajblX MEePUOJIOB U TJIABHBIX MOATPYIII C
YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO
TerI0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTETICHEN OKUCIEHUSI XUMUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOMHUE U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, MOATBEPKJasl ONHUCAHUE MpUMEpaMu
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHA;

COCTaBJISITh YPABHEHUS JICKTPOJUTUUECKON TUCCOIUAIIMK KUCIIOT, IMEI04YeH 1
COJICH, TIOJTHBIC U COKpAIIEHHBIC YpaBHEHHS peakIuii MOHHOTO OOMEHAa, ypaBHEHUS
peakiui, TMOJATBEPKIAIOIMINX CYIIECTBOBAHHE TI'€HETUYECKOW CBSI3M  MEXIY
BEILIECTBAMU PA3JIMUYHBIX KIACCOB;

pacKpbeiBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUIM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOECHUS,
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUIN B pa3JIUYHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOT0 dJIeMeHTa 1o (hopMyJie COeTMHEHHSI, MaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU PEAKIINH;

coOJIfoIaTh TIpaBHJIa TIOJB30BAHUS XUMHUYECKOM TOCY/IOH M J1abopaTOPHBIM
o00Opy/IOBaHMEM, a TAaKXKe IpaBWja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIHSAMU TI0 BBITIOJIHCHHIO JJa00PaTOPHBIX XUMHUUECKHX OIBITOB I10 TIOJYICHHUIO
1 cOOMpPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIIIEKHUCIIOrO rasa);

MPOBOAUTh PEAKINM, MOATBEPIKIAIOIINE KAaYECTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIIECTB: PACMO3HaBaTh OMNBITHBIM MYTEM XJIOPUAOPOMHA-, HOAMA-, KapOOHAT-,

docdar-, cunmkar-, cynabdar-, TUAPOKCHA-WOHBI, KATHOHBI AMMOHHUS W WOHBI



M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOJHBIX pPAaCTBOpPaX HEOPTaHUUYECKHUX
BCILICCTB;

MPUMEHSATh OCHOBHBIC OIEpaIliy MBICTUTEIBHONW ACATSIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHUE, 00001IeHHE, CHCTEMAaTHU3aIIHIO, BBISIBIICHHC
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — JUIsl U3YYCHHUS CBOWCTB BEIIECTB M XUMHUYECKHX
peakinii, €CTeCTBCHHO-HAYYHBIE METOJBI IIO3HAHHWS — HAOJIOJCHHWE, H3MEpPEHUE,

MOJICJIUPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3fieyioB U TeEM Bcer | KoHTpOJIbH IIpakTH4eck
o0pa3oBaTte/ibHbIE
n NporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
Xumus —
BayKHast 001acTh
€CTECTBO3HAHUS U bubmorera [JOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 37c
e TETHHOCTH —
YeJIoBeKa
BemecTBa n bu6moteka [IOK
1.2 XUMUYECKUE 15 1 https://m.edsoo.ru/7f418
peakuuu 37¢c
Hroro mo pazueny 20

Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB

Bo3nyx.
Kncnopot bu6moreka [IOK

2.1 ' 6 https://m.edsoo.ru/7f418
ITousttre 00

37c

OKCHIAX
Bonopon.Ilonsitu bubnuoreka [IOK

2.2 € 0 KHCIIOTax U 8 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bopna. PactBopsr. bubnuorexa [JOK

2.3 ITousarue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAaHUAX 37c
OCHOBHBIE
KIIACCL bu6mmoreka [IOK

2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHMYECKUX 37¢
COEIUHEHNN —

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucreMa XUMHUYECKHX 3J1eMeHTOB /I,
N. MenneneeBa. CTpoeHue aToM0OB. XUMH4YeCcKasi CBsA3b. OKMCJIANTETBLHO-
BOCCTAHOBHMTEJIbHbIEC PeAKIIUA

3.1

[lepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f418
37c



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

anemeHToB [[. 1.
Menneneena.
Crtpoenue atoma

Xumuaeckas
CBSI3b. bubmuoreka [IOK
3.2 OKHCIIUTEIBHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIBH 37c
bIC pEaKIUU
bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f418
37c
bubmmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBULIEE
KOJIMYECTBO 68
YACOB IIO

[TPOI'PAMME



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

9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ | pa3ienoB M TeM Bcer | KoHTpoabH IIpakTHyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznes 1. BemecTBo U XUuMH4YeCKHe peaKUMu
[ToBTOpEHUE N
T1yOJIeHHE
yHLy . bu6mmoreka [{OK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHEBIX
a636
pasnesnoB Kypca 8
KJ1acca
OcHOBHEIE
3aKOHOMEPHOCTH bubmmorexa [JOK
1.2 4 https://m.edsoo.ru/7f41
XUMHUYECKUX
. a636
peakimit
DIIEKTPOJIUTHYEC
Kas
MCCOLMAITS bu6moreka [IOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41
XuMuyeckue
a636
peakiuu B
pacTBopax
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
Oo6r1mas
XapaKTEPUCTHKA
Y- bu6mmoreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41
aneMeHTOB VIIA-
a636
TPYIIIBIL.
T"amorensr
O0mas
XapaKTEPUCTHKA
y— bubmuoreka [JOK
2.2 6 https://m.edsoo.ru/7f41
a1neMeHTOB VIA- 2636
rpynnsl. Cepa u
€€ CoeIMHEeHU
OO0mas
XapaKTepUCTUKA
XUMHYECKUX bu6mmoreka [JOK
2.3 sneMeHTOB VA- 7 1 https://m.edsoo.ru/7f41

rpynmnsl. A3oT,

¢dochop u ux
COCIMHECHUS

a636



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

Oomas

XUMHNYCCKHUX

24
TPYIIIBIL.

Yraepoa u
KPEMHHH U UX
COCIMHECHUS

XapaKTepUCTUKa

3nemMeuToB |V A-

bubmuoreka [IOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Pazgen 3. Meraiaiabl 1 1

X COCIMHCHHUA

OOGmue cBoicTBa bubmorexa [JOK
3.1 4 https://m.edsoo.ru/7f41
METaJIJIOB
a636
Baxueiimme bubmmorexa [{OK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41
COCIUHCHUS 2636
Hroro mo pazmeny 20

Pa3znen 4. Xumus v oOKpy:Kamomas cpeia

BemecTBa n bu6moreka [IOK
4.1 MaTtepuabl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJ0BeKa a636
Hroro mo pazgeny 3
bu6moreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBILEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME



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