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MHNOACHUTEJBHAS 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTensHOI TPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHMsl, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (erepalibHOI paboyeil mporpaMMbl BOCITUTAHUS
U C Y4Yy€TOM KOHLEMIMU TMpernojiaBaHusi ydeOHOro rmnpeaMera «XUMHS» B
oOpa3zoBaTeIbHBIX Oopranu3amusax Poccuiickoit deaeparuu.

[Iporpamma mo xumuu AA€T TPEACTABICHHE O IENSIX, OOIIel cTpareruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMU Y4EOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNbHOE IPEAMETHOE COJIEpKaHue,
MpeaycMaTpUBAET paclpe/ieieHHe €ro Mo KjiaccaM M CTPYKTypHpOBaHUE IO
pazjielnaM M TeMaM MpPOorpaMMbl MO XUMHHU, OMNPEACNSICT KOJIMYECTBEHHBIE U
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
NOCJEN0BATEIbHOCTh M3YYEHHUS] XHUMUU C YU4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOrOo IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3yibTaTam 00y4eHUs XUMUW Ha YPOBHE LieJieH M3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-IIO3HABATEIBHON JIESITEIbHOCTH OO0YYalolIerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUSI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM il (OpMHUpPOBAHUS MHUPOBO33PECHUS
0o0yyJaroIierocs, €ro MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpA, BAXKHYIO
poJib UrparoT (GOopMUPYyEMbIE€ XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUs Tiao0aabHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM,
MUILEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH NIl CcaMOpa3BUTHS U
dbopMupoBaHUs KYJIbTYPhI TUYHOCTH, €€ 001Iel U GyHKIIMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEMH
oOydJaronmxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM JESITEIbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEICKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
sTanom B (OpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIoCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HaYYHBIM 3HAHUSIM, K IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTUUYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBieHUS B OOyYEHUU XHUMHUU OOECMEUYMBAIOTCS CHEIH(PHUKON
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIETr0 00pa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNW XWMHUU, OCHOB
HEOPraHWYECKOM XMMHUM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUUN
OPTraHUYECKON XUMHH.

CrtpykTypa coaepxaHusl MpOrpaMMbl MO XUMHUHU CHOPMUPOBaHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ u3ydeHuro. CoJepikaHue CKIAAbIBACTCS U3 CHUCTEMBI
HOHATUN O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHIATUN O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O NPHHIMITY
MOCJIEIOBATEIBLHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHsI O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpEeACTaBIEHUN 00 HIIEKTPOJIUTUYECKOW AMCCOLMAIlMM BEUIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE ASMIIUPUYECKU
MOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSL (YHKIIH OOBSICHEHHS U IPOTHO3WPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXXHOCTEN MPAKTUYECKOr0 MPUMEHEHHS U TIOJIYYCHHS N3y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS O XUMHYECKOM COCTABIISIIOIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOI NPHUPO/bI, HEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAaHHUIO U METOJaM
MO3HaHUs B Hayke. V3ydyeHne XMMHUM MPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3
paHee M3y4YEHHBIX YYEOHBIX MNpeAMETOB: «OKpyX aroUumil MHUp»,

«buonorus. 5—7 knacce» U «Pu3nka. / Kiacey.

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (OPMUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HayKd Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
JesITeIbHOCTH YeJI0OBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3agaua
y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaXHEUINX (PAKTOB, MOHITUM, 3aKOHOB M TEOPETUIECKHUX MOJIOKEHUH, IOCTYITHBIX
0000IIEHNI MHPOBO33PEHUYECKOIO XapakTepa, s3bIka HayKd, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHWS TMpPU HU3YyYEHUU BEUIECTB U
XUMHUYECKUX PeakKiuii, B (OPMUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON U Yy4eOHO-HCCIEAOBATEIBCKOM
JESITeIbHOCTH, OCBOCHHHM TMPaBHJI 0€30MacHOro oOpaieHus ¢ BellecCTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJd, KaK:

— (GOpMHUPOBaHHE WHTEIJICKTYallbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsI Ha CHCTeMaTH4eckoe MpuoOIeHue
oOydJaronmxcsi K CamMOCTOSATEIbHOM MO3HABATENLHON JEeATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIOIMIMX MPUOOPETCHUIO 00YUYAIOIIIMMUCS
OTbITa Pa3HOOOPa3HOW MAESITENbHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUECHUE IS
pa3IMYHBIX BUOB JESATEIBHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH U OLEHUBATH SIBJICHUS
OKpPY>KaIoIIeT0 MHpPA, WCIONB3YysS 3HAHWUS U OMBIT, MOJTYYCHHBIE MPU W3YYCHUU
XUMHH, IPUMEHATh UX IIPU PELIEHUH ITPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOI
JesITeIbHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHYECKUX OTHOILEHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKHMX 3HAHWHA [JIsl BBIPAOOTKH HSKOJIOTHUECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEeH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMs  OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUiIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOy4eHwUsl.

Oo0111ee yncIio 4acoB, OTBEAEHHBIX JIS1 U3YYEHHSI XMMUU Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanwmsi, coctaBisieT 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUS

8 KJIACC

IlepBoHaYaIbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumun. Poiib XUMHUM B KU3HHU YelIOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOAax MO3HAHMS B XMMHH. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyiia. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHAasg macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBast 40JIs1 XMMHUYECKOTO 3JIEMEHTA B COCUHECHHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérsl mo Qopmyiam
XUMHUYECKUX COCTUHEHUN.

Pu3znyecKre U XMMUYECKUE SIBJICHUS. XUMHUUYECKAsl PEaKUs U €€ MPU3HAKY.
3aKOH COXpaHEHMsI MACChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKINI (COeAUHEHUS, PA3IOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYIOH, NMpaBUjIaMu padoOThl B J1a0OpaToOpuu U
npuémMamMu oOpailieHus ¢ 1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHHUE U OMHCAHUE
¢u3nueckux CBOWCTB 0O0pa3llOB HEOPraHMYECKUX BEIIECTB, HAOII0/ICHUE
¢usnyeckux (IUIaBlIEHWE BOCKA, TasHUE JbJla, PAacTUpPAHHUE caxapa B CTYIIKE,
KUAIMIEHUE M KOHJIEHCAIUsl BOJbI) U XMMHUUYECKHX (TOpEHHE CBEYM, NMPOKAIWBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa C KHCIOTOW) SIBIICHUH, HaOII0IeHUE U
ONMKCaHUE NPHU3HAKOB MPOTEKAHMUS XMMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aUMOJEMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe TMAPOKCHAA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopom coiu meau (II),
U3y4YeHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (QUIbLTPOBAHMUE,
BbIIIapUBaHUE, AUCTWUISALUSA, XpoMaTorpadusi, MpoBEJEHUE OUYUCTKH NOBapEHHOU
colid, HaOJIOJEHWE W  ONUCAHHWE  pe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JaHUE MOJENEH MOJEKYJ
(IIapOCTEPIKHEBBIX ).

BaxHeiiiuue npeacTaBuTe/ M HEOPraHUYEeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopox — 3neMeHT M MpoCToe
BeniecTBo. Haxoxxaenuwe kucinopoia B mpupojne, (pu3nueckue U XUMHUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenue kucnopona. CrocoObl
MOJIy4eHHUST KHCIIOpoja B JabopaTopud W MpoMbIIUIeHHOCTH. KpyroBopor
KHcJIopoa B mpupoze. O30H — ajuIoTpOITHAS MOAUGUKAITIS KACIOPOa.

TernoBoit 3¢h(dekT XUMHUYECKON peakluu, TEPMOXUMHUYECKHUE YpPaBHEHWS,
9K30- M JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHUE
BO3/IyXa, YCWJICHHE MAapHUKOBOTO 3(pdeKkTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — anemenT u ipoctoe BemecTBo. Haxoxaienne Bogopoia B ipupoie,
du3nUecKre 1 XUMUIECKUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI TTOTydeHHs. KHCITOThI
Y COJIH.

MonsipHbiii 00bEM ra30B. Pacy€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpEL
HacelllieHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUUYECKHE CBOMCTBA BOJIbl. OCHOBAaHMUS.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4esnoBeKa. KpyroBopoT BOJbI B NPHUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHbIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Dusmdyeckue u XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanusa. Knaccupukauuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMW. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousznueckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenkinarypa cosneil. @U3ndyeckue U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnyeckas CBSI3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COSUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOJIYyUYCHHUE,
coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOMCTB KUCIOPOJa, HAOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUA U
MpeKparieHus ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu OKCHIOB M OTIMCAHKE
WX CBOMCTB, TTOJTy4eHHUE, COOUpaHue, Paclo3HaBaHNE U M3yUYE€HUE CBOMCTB BOAOPO1a
(ropenue), B3aumoneiicTBue Bojoponaa ¢ okcugoM wmeau (II)  (Bo3zmokHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHHE 00Pa3IloB BEIIECTB KOJUYECTBOM
1 ™Momb, uccireqoBaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3TMYHOU
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHONM MAaCCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aWMOJICMCTBUE BOJIBI C METAJIIAMU



(HaTpueM ©W  KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEPHAJIOB),
uccaeoBaHle  00pa3LioB HEOPraHWYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
HaOII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPaxX KHUCIOT U IIEJIOYEH,
n3y4yeHue B3auMoaeicTBus okcuaa meau (I11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METaJUIaMH, pEaKUUi HEUTpaIu3aluu, MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajlla JpyrMM W3 pacTBOpa COJIM, pEUICHUE
DKCHEPUMEHTAIBHBIX 3a/1ad MO TeMme «BaxHeUIMe Kiaccbl HEOPraHWYECKHUX
COCIMHEHUIY.

IMepuognueckuid 3axkoH u lIlepumogmyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBpie MOMBITKM KiIacCU(PUKAIIMM XUMUYECKUX d3JeMeHTOB. [loHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepnonnyeckuit 3akoH. Ilepuoauyeckas cucrema XuMHUYECKUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u qnmuHHonepuoaHas hopmsl [leproauyeckoi
cucteMmbl xumuueckux dneMeHtoB [l M. Menneneesa. Ilepuonsl w rpynmsl
@U3HYECKUI CMBICI MTOPSIAKOBOrO HOMEPA, HOMEPOB IIEPUOA U TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepnommueckonn cucremnl [[. 1. MenaeneeBa. XapakTepUCTUKa XHMHYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO rPYIaM U NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u llepuoguueckoi CUCTEMBbI XUMUYECKHAX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. J[. M. MenneneeB — y4€HbIM U
IPaKJIaHVH.

Xumuueckass cBsa3b. KoBaneHTHass (TojisipHass M HEMOJsIpHAsi) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKHUX DJIEMEHTOB. MIOHHAas CBA3b.

Crenenp  okucneHus.  OKHCIUTENIBHO--BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OKucaeHus 1 BOCCTaHOBIICHHS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA LHUHKA C PACTBOPAMHM KHCJIOT M WIEJNOYEH, IMPOBEICHHUE OIIBITOB,
WUIFOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peaklMy pasioKeHUs], COSTUHEHU).

Mesrcnpeomemmunie ceasu



Peannzanus mMeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMUU B 8§ Kjacce
OCYIIIECTBJISIETCS 9epe3 MCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO--HAyYHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMUXCA CUCTEMHBIMU JIJIsl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI0 ITUKJIA.

OO01re ecTecTBeHHO--HAYyUHbIE TTOHITHS: HAyYHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MepUOJUYHOCTb, HAOIIOJICHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3nka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsisi, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYHUHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, AbIXanue, ouocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TIOPOJIbI, TOJIE3HbIE
MCKOIIa€MbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XuMHUYeCcKas peakuust

[lepnonmueckuit 3akoH. [leprnoanueckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHU CBOMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KU, KATbIU U UX COSAUHECHUM
B COOTBETCTBUU C TIOJIOKEHHUEM »3JIeMEHTOB B Ilepuoamdeckoid cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKUA U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanys XuMuueckux peakimii Mo pa3IunyHbIM MpU3HaAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTEMEHEW OKHMCIICHUSI XMMUYECKUX 3JIEMEHTOB, N0 OOpaTUMOCTH, MO
yYaCTUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUS.

[TonsiTie 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusx. [[oHsITHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakiusx. [lonstue o karanuse. I[losaTrne o xumMmuyeckoM paBHoBecuu. DakTopshl,
BIUAIONIME HAa CKOPOCTh XHMHYECKOW pEaKIUU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJCKTPOHHBIM  OayiaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHON  PEaKIIUH. CocraBieHue  ypaBHEHUH



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C HCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALINU. DIIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMH BUIAMHU
xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHBIE U CIa0bIe SJIEKTPOIUTHI.

Peaxiuun nonHoTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMiA HOHHOTO OOMEHA,
MOJIHBIE M COKpALUIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBAa KHCIOT,
OCHOBaHH U CoJIeH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTUYECKON JUCCOLMALINH.
KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHWYECKUX
BEIIECTB — METAJJIOB W HEMeTaIoB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpus), UCCIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUUECKON pEeaKIIUU OT
BO3JICUCTBHS  pa3IMYHBIX  (DAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MpoOIiecca JUCCOLMALIMH KUCIIOT, IEJI0UeH U cosel (BO3MOKHO
UCIIOJb30BaHUE BUAECO MATEPUATIOB), MPOBEACHHE OIBITOB, WJUIIOCTPUPYIOLINX
OpU3HAKU TPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OcCajKa,
BBIJICJICHHE Ta3a, 0Opa30oBaHUE BOJIbI), OIbBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHHEe, pPEaKUUu pPa3I0KEHUs,
COCIMHEHHMSI), PpACIIO3HABAHME  HEOPraHWYECKHX  BEIIECTB C  [OMOUIBIO
KA4E€CTBEHHBIX PEAKLIUNA HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTaJyibl 1 X COeIMHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOIEHCTBHE
C MeTaulaMM, HEMETaJUlaMH, IeraodaMu). XiopoBopopod. ComsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4Ye€HUE, TMpumMeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPOJIa HA OPTAHU3M YeJIOBEKa. BakHEHIINe XTOPUALl U UX HAXO0XKJICHUE B
IIPUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTepHblEe cTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(DHUKALINN KACTOPOAA
U cepbl. XUMUYeCcKue cBoicTBa cepbl. CepoBoAOpOa, CTpoeHHUE, (PU3UUECKUE U
XUMUYECKUEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, Gu3NYECKUe U XMMUUYECKHE CBOWCTBA (00IIKE KaK IPEICTaBUTEINS
KJlacca KUCJIOT U crneurduueckue). XUMHUECKUE PEaKIMM, JIeKallue B OCHOBE
IPOMBIIIEHHOTO Croco0a MoJy4yeHus cepHOW Kuciotbl. [IpuMeHenue cepHo
KHUCJIOTHL. CONM CEpHOM KHUCIIOThI, KAUECTBEHHAS PEaKIUs Ha



cynbdar-uoH. HaxoxmeHue cepbl U €€ COCIUHEHHH B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COEIWHEHHUSIMH cepbl (KHCIOTHBIE O/,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIEHU OKUCIECHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJE,
duznyeckue U xumMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €T0
¢usnyecKkue U XMMHUUECKHE CBOMCTBA, MoyueHue U npuMeHenne. Coam aMMOHUS,
uX pU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHMS. A30THasi KHUCIIOTa, €€ MOJIyueHue, (PU3NUEeCKHEe U XUMHUYECKHE
cBOMcTBa (0OlIME KaK INPEACTaBUTEN Kiacca KHCIOT M clenupuueckue).
Hcrnonbs30BaHre HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPAIbHBIX YI0OPEHUH.
XHUMHUUYECKOE 3arpsI3HEHNUE OKPYKAOLIEH Cpeibl COEAUHEHUSMHU a30Ta (KUCIOTHbIE
JOXIHW, 3arps3HEHHE BO31yXa, IMOYBbl M BOAOEMOB). Dochop, amaoTponHbie
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Okcua dochopa
(V) u dochopnas kucnora, Gu3MUECKHEe U XUMHYCCKHE CBOWMCTBA, TOIyYCHHE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

Ob6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIICHUSA. Y TIIEpO/l, AJNIOTPOIHbBIE MOAU(UKALINH,
pacnpocTpaHeHUe B MPUPOJE, PU3NUECKHE U XMMUUECKHE CBOMCTBA. AcopOIus.
Kpyrosopor yrinepoma B mnpupoge. Oxkcuibpl yriaepoaa, HX (QU3NYECKHE H
XUMUYECKUE CBOMCTBA, JEHCTBUE HAa JKUBBIE OpPraHU3Mbl, MOJIYYEHUE H
MpUMEHEHUE. DKOJIOTrMYecKrue NpoOsieMbl, CBA3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUINO0TE3a TJIOOAIBHOTO MOTEIJICHUSI KJIMMAaTa, MapHUKOBBIA 3(dekt. YronbHas
KHUCJIOTa U e€ Ccoyd, UX (PU3NYECKHMEe W XUMHUYECKHE CBOMCTBA, MOJIyuY€HUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHaT-uMOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO31CTBE.

IlepBoHayanbHbIE TOHATHA 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, IJIUIEPUH, YKCYCHasi KUCII0Ta).
[IpupogHbie HCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOJHBIM Ta3, HEPTH),
MPOJYKThl UX MepepaboTku (O€H3WH), UX pOJib B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, YIJIeBoIax — U UX
poJii B KM3HM 4eJlOBeKa. MarepuaJlbHOE €AUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCIMHCHUN.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJy4YeHUE U
npumeHenue. CoemHennsa KpeMHus B npupoje. Oo1ue npeacrapieHus o0 OKcHuie
kpemaus (IV) u kpemaueBoit kuciaore. CUIUKaThl, UX UCIOJIB30BAaHUE B OBITY, B
POMBIIIEHHOCTH. BaxkHelme cTpouTenbHble MaTepuaibl: KepamHka,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 0€30macHOrO HMCIOJIb30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOreHUI0B), O3HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUSAMH (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HaO0JI0/ICHKE TIpoliecca 00yIIIMBaHU caxapa Mojl ICUCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOM KHUCIJIOThI, U3yYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOUN KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHON Peaku Ha Cyib(aT- HOH U HAOJOIeHUE TPpU3HaKa €&
OPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U HX
COETMHEHUM (BO3MOKHO MCIIOJIb30BAaHUE BHUECOMATEPHATIOB), 00Opa3laMu a30THBIX
u pochopHbIX ynoOpeHui, MoaydyeHue, cCOOUpaHue, pacrlo3HaBaHUE U U3YUCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAUYECTBEHHBIX pEaKUWid HAa HOH aMMOHHUS U
dochaT-MOH W H3y4yEHHE TNPU3HAKOB UX [MPOTEKAHUs, B3aUMOJECHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbI0 (BO3MOXHO HCIIOIb30BaHHUE
BUJCOMATEPUATIOB), H3Y4YEHHE MOJENEH KPUCTAIIMUECKUX PEIIETOK anmasa,
rpaduta, (QymuiepeHa, O3HAKOMIICHHE C MPOLECCOM aJcOpOIMU PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOrasa, IMOJIy4YEHHE,
coOupaHue, pacro3HaBaHUE M U3yUYE€HHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, MPOBEIACHUE
KayeCTBEHHBIX peakiuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
OPOTEKAaHUs, O3HAKOMJIEHWE C TNPOAYKLUMEH CHUJIMKATHOM MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTAIbHBIX 3ajad Mo Teme «BakHeiiline HeMeTamibl U UX
COEIMHEHHUSI.

MeTtasiibl 4 HX COCAUHEHUS

OO0mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [[. U.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTayuioB. MeTtainyeckas CBs3b U
METAJNINYECKasl  KPUCTAJUIMYECKAasl  peIETKa.  DJEKTPOXUMUYECKHA  pAX
HanpsDKeHU MeTaiioB. du3nyeckue U XMMUYECKUE CBOMCTBA MeTaiuioB. O0mue
CIoCOOBI TMOdy4YeHUs: MeTamioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHbBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTalIbl: MOJNOXeHUE B lleproguyeckoil cucreMe XUMHUYECKHX
aneMmeHToB . M. MenneneeBa, CTpOeHHUE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUIBI HATPUS U Kaiusl. [ [puMeHeHne EeI0UHbIX METAIIOB U UX COEUHEHUM.

[I{enoyHO3EeMENbHBIE METAUIBI MarHMil H  KaJblMU: TIOJIOKEHHE B
[Teprnoanyeckoii cucreMe XuMu4ecKkux 3seMeHToB 1. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaXOXJECHHUE B IIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus U
Kanblus. BaxkHeiire coefuHeHns Kanbius (OKCUT, TUIPOKCU/T, coJin). KECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEHHUS!.

AJIFOMHUHUN: NOJIO)KEHUE B [leprondeckor CUCTEME XUMUYECKUX JIEMEHTOB
JI. 1. MenpneneeBa, CTpoeHHE aToMa, HAaXOKIECHHME B npupone. Pusnyueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIIA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HAXOXKICHHE B npupone. Pu3MUECKHE H
XMMHYECKHE CBOMCTBA jkene3a. OKCHIIbI, THAPOKCH B 1 comu xkene3a (I1) u sxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpaslamMud METalIOB W CIUIaBOB, HUX (U3HUUECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
Kalbllud W HATpPUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKENe3a B KHUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAaHME  BHUJICOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMil HAa MOHBI: MAarHUs, KaJIbLUS, AIFOMUHUS, IUHKA, JKeJe3a
(IT) u xeneza (I1I), menu (1), HaGnrOIEHME M OMIMCAHKE TIPOLIECCOB OKpAIIMBAHUS
IUTAMEHU HWOHAMHM HATpus, Kaiuus ¢ Kajablusg (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCClieI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 3a/1ad Mo Teme «BaxHenime
METaJUIbl U UX COCIUHEHHUS.

XMMHUA M OKPYKAKOIIAS cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCTIOJIb30BaHKE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi J0MmycThuMast
KOHIIeHTpanus BeiecTs, aaiee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJJIOB, MOJMMEPHBIE
MaTepuarbl).

Mesrcnpeomemmunie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€M NpU HM3YYEHHH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJIb30BaHHE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SABISIOMMUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OOmiue ecTecTBEHHO-HAayuYHblEe NMOHATHA: Hay4YHBIA (PakT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTh, HaOIIOCHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
a¢hdexT, TEeXHOTOTHSI, MAaTEPHAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PalnOaKTUBHOCTb, MOJIEKyJIa, AIIEKTPUUYECKUI 3apsiz, POBOTHUKH,
HOJYIPOBOIHUKY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, CAWHHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunrtes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
yI10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE OPOJIbI, TOJIE3HbIE
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHMsI JOCTUTalOTCS B X0/€ OOy4YeHHS XMMHUMU B €AUHCTBE Yy4eOHOU u
BOCIUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COLIMAIIA3AIIUN O0yHArOITUXCS.

JIn4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpHOTHYECKOTO BOCTIUTAHMSI:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUYECKOMY
U HAaydyHOMY HACIEOUI0, MOHUMAHUS 3HAYCHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTHU BJIAAETh JOCTOBEPHOW HH(MOpMAaIuen o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLUMAIbHBIX HOPMax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOW U JAPYTUX  BHJAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATETLHOCTH TpU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIMIOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
¥ B3aUMOTIOMOIITY B TIPOIIecce 3TON yueOHOM NeATeTbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE MOBEJEHUWE M TMOCTYNKH CBOMX TOBApHUIIEH C MO3ULMH HPABCTBEHHBIX U
PAaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIECTBUI TOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 MO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJIAIOIINC
OCHOBY JIJIs1 TIOHUMAaHUSI CYIIHOCTH HAyYHOM KapTUHBI MHUpA, TPEACTaBICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUN IO
XUMUU, HEOOXOAMMBIC I OOBSICHEHHUS HaOJI0/IaeMbIX MPOIECCOB U SIBJICHU,
MMO3HABATENIbHON, WH()POPMAITMOHHON W YUTATEIHCKOW KYyJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIHHON paboOThl C Y4YEOHBIMU TEKCTaMU, CIPABOYHOU



JUTEPATYpPOM, JOCTYMHBIMM TEXHUYECKUMHU CpPEACTBAMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TMO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0OOpa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIBCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YpOBHSA OOydYeHHUS B
JaJIbHEUIIIEM;

4) hropMHUPOBAHUS KYJIbTYPHI 310POBBSI:

OCO3HAHHE ILIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUA K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBbI 00pa3 »W3HH, OCO3HAHUE TMOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  O€30MACHOCTH TpuU  OOpareHuu ¢
XUMUYECKUMH BEIIECTBAMHU B OBITY U PEANIbHOW KU3HH;

5) TPy10BOT0 BOCIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO TPOPECCUI U TPyla pa3InyHOrO PoJa,
YBaXXEHUE K TPYAY U PE3YJIBTATAM TPYIOBOM EATEIBHOCTH, B TOM YUCIIE HA OCHOBE
OPUMEHEHUsT TNPEAMETHbIX 3HAHUM 1O  XMMHMM, OCO3HAaHHBIH  BBIOOp
WHJUBUTyJIbHOW TPAaeKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTIeIHOW Mpo(eCCUOHATBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJalTUPOBATHCA B MPO(ecCHOHANIBHOM cpeie;

6) IKOJIOrM4eCKOT0 BOCIIMTAHHUS:

AKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emie, OCHOBE €€ CyIIeCTBOBaHHUS, MOHUMAHUE LEHHOCTU 3J0POBOTO H
O6e3zomacHOoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3nYecKkoMy MU TNCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIOACHMUS
npaBuiI 0€30MacHOrO MOBEIEHU MPU paboTe C BEUIECTBAMHU, a TAK)KE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAaHUA, MOJTY4YaeMble MPU WU3YUYEHUU XUMHUH, IS
pelIeHus 3aa4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJHON CPENOH, IS TTOBBILICHUS
YPOBHSI  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HaHHS TJI00AIbHOIO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTed HMX pPEIICHUsS MOCPEICTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaIMETHBIX pe3yJbTAaTOB BBIACNSIOT 3HAYUMBbIE MJIs
(dbopMHpOBaHKS MUPOBO33pPEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHUsl, PUHILIUII,
runoresa, (QakT, CUCTEMa, NPOLECC, OIKCIEPUMEHT U JpYyroe.), KOTOopbIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IMpEeAMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHWH U3 3TUX MpPeIMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAy4YHOU KapTHUHE MHpa, U YHUBEpCaJIbHbIE yueOHbIE IeCTBUS (IT03HABATENbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHWIO W OCYIIECTBIICHUIO y4eOHOM
e TETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1elicCTBUSs

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUS WCTOJB30BaTh NPHUEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOSHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TIOHSITHH (BBIICTSATH UX XapaKTEpPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSMH), HCIIOIH30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUPATh OCHOBAHUA U
KPUTEPUH ISl KIACCU(PUKAUU XMMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBCKTaMH H3yYCHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSEMBIE B XUMHUH MOJICIBHBIC MPEACTABICHUSI —
XUMUYECKUU 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIENIbHBIX MPEICTABJICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECCTB M XUMUYECKUX PEaKIIHi,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUIMHHO-CICJACTBEHHBIC CBSI3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble ucciieqoBare/bcKue J1eiiCTBUSL:

YMEHHUE HCIIOJIb30BaTh IMOCTaBJIEHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MMO3HAHMUS, @ TAK)KE B KAUECTBE OCHOBBI JIs1 POPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NpPUOOPETEHHE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHUE HaOJoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMYyJIUPOBaTH 00OOIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIISATh OTUET
0 MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJIYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nmocobus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHUE TPUMEHSTh pa3inyHble METOIbl U 3aIpPOChl NPHU MOUCKE U 0TOOpE
UH(GOPMALlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX IS BBINOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3ajau ONpeNeIEHHOrO THIIA, MPUOOPETEHHE OTbITa B
00JJaCTH  MCHOJIB30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIAJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (pOpMY MpecTaBlIeHUs HHGOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECJIOXHBIMH CXEMaMH, JuarpaMMami,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

yMEHUE UCIOJIb30BaTh M aHaJIM3UpoBaTh B TIpolecce Yy4eOHOM U
UCCJIeI0BATEIHCKON JEATEIbHOCTH MH(MOPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYXKAroIIed MNpUpOIHON
Cpellbl.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE AeiiCTBUSA:

YMEHHS 3a]1aBaTh BOMPOCHI (B XO€ auasiora u (Min) IUCKYCCUH) MO CYIIECTBY
oOcyxxnaemMoi Tembl, (OPMYIUPOBATH CBOU NPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHUS  NPEICTaBIATH  MOJYYEHHBIE  pEe3yJbTaThl  ITO3HABATEJILHOM
NEATEIbHOCTH B YCTHBIX W NHMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M HCCIENOBATENbCKOM  JCSITEIBHOCTH  IPU  pPEUICHUHU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3utuii (00CyXIeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, ONPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC yHUBEPCAIbHbIC y4eOHbIE 1eICTBHA:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LETu AEATENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSTEeNbHOCTh, BBIOMPATh Hanbosee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl yUeOHbIX U
NO3HABATENIBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBJISATh WIM KOPPEKTHPOBATH
IMPEIJIOKEHHBIA QITOPUTM  JEUCTBUUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIUSX,
OLICHHBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW II€JId, YMEHHE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 33IaHUN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHUIO 00SA3aTENBHOIO
collepKaHMs, YCTAHOBJEHHOTO JAaHHOW (enepanbHO paboyeil mnporpaMMmon,
BBIJICJIIIOT: OCBOEHHBbIE OOYYalOIIMMKCS HAay4YHbI€ 3HAHUS, YMEHHUS M CIIOCOOBI



nercTBul, crnenuduUueckue A IPEAMETHOM 001acTH  «XUMHS», BUJbBI
NEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoniy oOydenus B 8 Kjacce npeMeTHbIEC pe3yIbTaThl HA 6A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMECh
(oHOpOIHAsT M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCu(UKaIus peakiuid: peakiuu
COCIMHEHUSA, PEaKIUU Pa3JIOKEHUs, PEaKIUu 3aMelIeHUs, pPeaKIuu
oOMeHa, HK30- U SHJIOTEPMHUECKHE PEAKIINH, TETJIOBOM 3 (PEeKT peakiuu,
SJIpO aToMa, HIEKTPOHHBIHN CIION aToMa, aTOMHAast OpOUTalIb, PAANYC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJEHTHAS CBSA3b, HOHHAS
CBSI3b, WOH, KaTWOH, AaHUOH, pacTBOpP, MaccoBas JOJs BEIEeCTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY [JiI CcOCTaBieHUs (opmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMPEACIEHHOMY KJIACcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJiokeHus B llepuoanueckoit cucreme,
3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUECHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckas cucreMa XuMU4Yeckux odnmemeHtoB J[. .
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsil sApa, OOLIEE YUCIIO AIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOIIMX B peaklUu
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOWMCTBA BEIIECTB
pa3IMUYHBIX KJIACCOB, MOATBEPK/Iasl ONMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpaIlllCHUNA B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMyre COeAHMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlny;

IPUMEHATHh OCHOBHBIE OTI€paIIM MBICITUTEILHOM JESTEIbHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUEe, CHUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO--CICACTBCHHBIX CBSI3€H — MMl M3YYCHHsI CBOICTB
BEUIECTB M XUMHUYECKUX pEaKUud, €eCTECTBEHHO-HAYyYHbIE METOIbI
NO3HaHUs — HAOJIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIeJIOBATh MPABUIIAM MIOJIF30BAHUS XUMUYECKON MOCYI0M 1 JTaOOPaTOPHBIM
o0opylnoBaHUEM, a Takke mpaBHiaM oOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBIIIOJHEHUIO JabOpaTOpPHBIX
XUMHUYECKHX OMBITOB IO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB
(Boopoia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACTIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMHUYECKHE SKCHEPUMEHTHI M0 Pacro3HaBAaHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, (peHONIPTaNIEeHH, METUIIOPAHXK

U Ipyrue).

K xoHny oOyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHMYECKHX MOHSATHNW: XWMHWYECKH
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, AaHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYecKas CBs3b, TEIJIOBOU >PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  ANEKTPOJIUTHI,
HEDBJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS IHCCOLMAIMSA, PEAKIMH HOHHOIO
oOMeHa, KaTaJiM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAs,
MeTaJTMYecKas ), KpUCcTaJInyeckasi peneTka, Koppo3usi METaNIOB, CILIABHI,
CKOPOCTh XUMHUYECKOW pEeaKUuu, MPEAEIbHO IOMYCTUMAs KOHLIEHTPALMS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHHIA;
UCIIOJB30BaTh XHUMHYECKYI0 CHUMBOJIMKY JUISl COCTaBJIeHUSI (opmys
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IMPUHAIIEHKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAMHEHUW, TUI KPHUCTAILIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. WM. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
Tabnuynyo Gopmy [lepuoguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TMEPHUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MEPUOANUECKON TaOJIUIIE, C YHUCIIOBEIMU
XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee 4YHCI0 DJEKTPOHOB U paclpelesieHhe HUX II0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaesax MaJlbIX NEpPUOJOB U
[JIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJ1acCU(PUIIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly U COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKIasi OMHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTHUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMEHa, ypaBHEHUS peaKUuud, MOATBEPKIAIOIIMX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —peaKIun
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKiui;
MPOTHO3UPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TPEBPANIEHUNA B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »dJeMeHTa Mo (opmylie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHH IO
XAMHUYECKON pEeaKIuu;

co0JII01aTh MPaBUiIa MOJIb30BAHUS XMMHUECKOH MOCYI0M U 1a00paTOPHBIM
o0opyJoBaHUEM, a TakKe IpaBuja oOOpalieHusi C BElIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIUSIMH TI0 BBITIOJHEHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkHucIiioro rasa);

TIPOBOIUTH PEAKITNH, TIOITBEPKAAIONTNE KAU€CTBEHHBIM COCTaB Pa3IMUHBIX
BEII[ECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cynbdar-, TUAPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSTH OCHOBHEBIE OTIEpaITiy MBICTUTEIILHON IESITEIBHOCTH — aHAIN3 1
CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEeMAaTU3aIINIO0, BBISBIICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJI U3YYCHHSI CBOWCTB BEIECTB M XUMHUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJIbl TIO3HAHUS — HaOJIOACHHE,
U3MEpEHHe, MOICIIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN).



TEMATHYECKOE INIAHUPOBAHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB u JyIeKTPOHHBbIE (HU(pPOBHIE)
KouTtpoJbHbie IMpakTuyeckne
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHavajibHbIe XUMUYECKHE MOHATHUS
Xumusi — BaXkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK

' MPAKTUYECKOU JIEATETLHOCTH https://m.edsoo.ru/7f41837c

YyeJsioBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nunoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c¢

Hroro no pazgeny 20

Paznen 2. BaxkHelimme npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopon. Ilonstue 6 bubnnoreka [IOK

' 00 oKcHaax https://m.eds00.ru/7f41837c¢
99 Bonopoa.Ilondrue o kuciaorax 8 1 bubnnorexa [IOK

' H COJIAX https://m.edso0.ru/7f41837¢
93 Bopna. PactBopsl. [Tonsitue 006 5 1 1 bu6nunotexka [IOK

' OCHOBaHUSAX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837c

Hroro 1o pa3aeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiementToB JI. U. MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH 1

31 [lepnoauueckas cucrema 7 bu6mmoteka LIOK
XHUMHYECKHX djieMeHToB /I, 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

12 | Crmemmenrnr ! bimnorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUN
bu6mmoteka [IOK
Hroro mo paszeny 15 https://m.edsoﬁru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB IIO 68

[NPOIT'PAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne /o P Kontposbnbie | IIpakTnyeckne (icpp )
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKMH
11 [loBTOpEeHME U yriaybieHne 3HaHUH 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTanabl M MX COeIMHEHUS
21 OO6m1ast XapaKTEPUCTUKA XUMUYECKUX 4 1 bubamnoreka [IOK
' snemenToB VIIA-rpymmbr. [anoreHs: https://m.eds00.ru/7f41a636
OO6m1ast XapaKTEPUCTUKA XUMUYECKUX
2.2 3H€§CHTO§ VIAI-)r nbl. Cepa u e€ 6 bubmorexa HOK
' PYTHEL. L-€p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01ast XxapakTepUCTUKA XUMHYECKIX
2.3 aseMeHTOB VA-rpynnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHIBL ’ P https://m.edso00.ru/7f41a636
COeTMHEHUS
OO01mmas xapaKTepUCTHKA XUMHUICSCKIX
2.4 3HC§€HTO§ IVAI-)r TIbl. YTIepoa u 8 1 2 bubmorexa HOK
' . PYHIIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAUHECHUS
Hroro no pazaeny 25



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

Pa3gen 3. MeTa/liibl M X COeMHEHUS

N bubmmoreka [IOK
31 Obumwe CBOHCTEa METANIOB 4 https://m.edso0.ru/7f41a636
bubnuorexa [IOK
2 B I 1
3 AKHEHUIINE METAIUIBL U UX COCIUHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus U oKpy:kawias cpeaa
bubnuoreka [JOK
41 BemmectBa 1 MaTepuabl B )KU3HH YeIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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










YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

o Jluams YMK Xumus. 'a6puensn O. C., Octpoymos U. I'., Cnagkos C. (8-9)

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
Xumus. 8-9 knaccel. ba3zoBeiil ypoBeHBb. MeToInuecKue peKOMEHIAINN K

yuebHukam ["abpuensna O.C., Octpoymona U.I'., Cnankosa C.A..

Xumust 9 kimace. KoHTpoIbHBIE U CaMOCTOSITEIbHBIC PA0OTHI K yUCOHUKY
O.C. T'abpuensina, 1U.I'. Octpoymona, C.A. CnagkoBa. YMK T'abpuensana. K
HoBomy ODITY. ®I'OC. IlaBnoBa Hartanbs CrenaHoBHa

[oypounsie paszpaborku mo Xumuu k YMK Ta6puersua. 8 xiracc HOBBIN
®I'OC. Actpebora Onbpra Hukomaepna

IMNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

http://all-met.narod.ru - «3aHrMaTenEHAS XUMHS: BCE O METAILIAXY. PEAKHX
meTaiioB. http://www.xumuk.ru - «XuMuKk - caiiT 0 XUMHUH JJI1 XHMHKOBY.

http://school-collection.edu.ru

http://him.1september.ru

http://him-school.ru BupryansHast XuMudeckas mkosia

http://chemistry.narod.ru KpaTkwuii kypc xumuun



https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/
http://all-met.narod.ru/
http://www.xumuk.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://him-school.ru/
http://chemistry.narod.ru/

