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[TporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTaBIEHA
Ha OCHOBE TpeOOBaHMN K pe3yJabTaTaM OCBOECHHMS OCHOBHOH 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOT'O 001iero oOpaszoBanus, npeacrarieHHsix B ®I'OC 000, a
TaKkK€ Ha OCHOBe (ejaepanbHON paboueld mporpamMmbl BOCIHUTAHUS U C Y4ETOM
KOHLIETILIMK TMpenojaBaHus Yy4eOHOro mnpenMera «XuMHs» B 00pa3oBaTesbHBIX
opranmnsanusx Poccuiickon denepannn.

[Iporpamma 1o xumMuu Aa€T MPEACTABICHUE O IMEJAX, OOIIeH CcTpaTeruu
00y4eHMs1, BOCIIUTAHUS U PA3BUTHUSI 00YUaIOIIUXCS CPEICTBAMH y4€OHOTO MpeaMeTa,
yCTaHaBJIMBaeT 00s3aTelIbHOE  TMPEIMETHOE  COJEp)KaHue, MpeaycMaTpUBaET
pacnpeneneHue ero o KijaccaM M CTPYKTYpUpOBaHME [0 pasfeliaM U Temam
OporpaMmMbl MO  XUMHUH, ONPEIENseT KOJIMYECTBEHHbIE M  KAYECTBEHHBIE
XapaKTEPUCTHKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYEHHS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, TOTUKU Y4e€OHOTrO
poliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs, ONpeAesieT BO3MOMXHOCTH
npeaMera s peanu3alud  TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbHON MPOTPaMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TAKXKe
TpeOOBaHMI K pe3ynbTaTaM OOyUeHHs] XUMUU Ha YPOBHE LieJiel U3ydeHHs MpeaMeTa
U OCHOBHBIX BHJOB Y4€OHO-TO3HABATEIbHOM JE€ATENLHOCTH OOYy4Yarolerocss Io
OCBOECHHIO yUeOHOTO COJIepKaHUSI.

3HaHMEe XHMHHM CIYXXUT OCHOBOHM i (HOPMHUPOBAHHUS MHUPOBO33PECHUS
o0y4aromerocs, ero NpeCTaBiICHUd 0 MaTepUaIbHOM €IUHCTBE MUPA, BAXXHYIO POJIb
UTrPaloT GOpMUPYEMbIE XUMHUEN MPEACTABICHUS O B3aMMOINPEBPAIEHUSX YHEPTUU U
00 DBOJIIOIMU BELIECTB B MPHUPOAE, O MYTAX peIIeHUs Io0aIbHBIX MpoOseM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPrE€TUYECKOW, MUIIEBOM U
IKOJIOTUYECKOM 0e30macHOCTH, MpoOIIeM 3ApaBOOXPAHEHHUS.

N3ydenne xumuu:

CIOCOOCTBYET pealii3allii BO3MOXHOCTEH JJ1sl caMOpa3BUTHSI U (POPMHUPOBAHUS
KyJbTYPbI IMYHOCTH, €€ 00111el U (YyHKIIMOHATLHON rPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHWE MBIIUICHUS W TBOPYECKUX CHOCOOHOCTEM
oOy4aromuxcsi, HaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOH  JEeSATENbHOCTH,
HKCIIEPUMEHTAJILHBIX M  HCCIEOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHEeIU(UKON HAYYHOIO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVISiAa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOLINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
o0Opa3oBaHue 00yUJarOIIUXCA.

JlanHble HampaBieHHs] B OOYYEHHMM XUMHH OO0ECIEeUMBaAIOTCA CHEHUupUKON
colepkaHus  y4eOHOTO  mpeaMera, KOTOpBIA  SIBISIETCA  MENaroruuecku
aJIalTUPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHM XUMHH Ha ONpENETIEHHOM dTamne e
pa3BUTHSL.



Kypc xuMum Ha ypoBHE OCHOBHOIO OOIEro OOpa30BaHHsS OPHUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMBI TEPBOHAYAIBHBIX TMOHATUH XHUMHH, OCHOB
HEOPraHW4YEeCKOM XMMHUM UM  HEKOTOPBIX  OTHENbHBIX 3HAYMMBIX  IOHATHU
OpraHN4eCKON XUMUH.

CTpykTypa colepskaHus HporpaMMbl IO XMMHHM C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOTO mojxojaa K €€ u3ydeHuro. ColepKaHHe CKIIaJIbIBAE€TCS U3 CUCTEMBI
MOHATHM O XMUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI NOHATUA O XMMHYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpHO OpPraHU30BaHbl IO MPHUHLHUILY
IIOCJIEIOBATEILHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOHN CBA3U;

— NPEACTABIECHUH 00 3JIEKTPOIUTUUECKON TUCCOMALIMY BELLIECTB B pACTBOPAX.

Teopernyeckne 3HaHUSA  PACCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKU
MOJyYEHHBIX M OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JIPYTOMY, BBIMOIHSIS (YHKIIMH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUS U BO3MOXHOCTEW MPAKTHYECKOI'O IPUMEHEHUS U IOJYyYEHHs U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMmbl MO  XHMHUH  CIIOCOOCTBYEeT  (POPMHUPOBAHUIO
IIPEACTABICHNUS] O XMMUYECKOW COCTABIIIOLIEH HAyYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPUPOJbI, HEHHOCTHOIO OTHOLIEHWS K HAYYHOMY 3HAHHMIO M METOJAM
IIO3HaHUA B HayKe. M3ydyeHue XuMuu MpoUCXOJUT C IPUBJICUCHUEM 3HAHUN U3 paHee
U3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKkpyxarouuii Mmupy», «buomnorus. 5—7 knaccb» u
«®Duspnka. 7 Knacey.

[Tpu u3yueHun XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM
HayKM KakK OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUUECKON IESATEIbHOCTH
4eJ0OBEKa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada yuyeOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBl XMMHUUYECKUX 3HAHUN — Ba)KHEHUIINX
(bakToB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHHUM, TOCTYMHBIX 0000LICHUIA
MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B MPHOOIIEHNN K HAYYHBIM METOAaM
NO3HAHUS MPU U3YYEHUU BEUIECTB U XUMHUYECKHMX peakuuil, B (OPMHUPOBAHUM U
pPa3BUTHN NO3HABATEIbHBIX YMEHUN U MX MPUMEHEHUHU B y4eOHO-IIO3HABATEIbHON U
y4e0HO-UCCIEeIOBATEIbCKON  IEATEIbHOCTH, OCBOCHMHM TPaBHJI  0€30MacHOTro
oOpallieHus1 ¢ BEIIeCTBAMHU B TOBCEIHEBHOM JKU3HU.

[Ipy m3ydyeHHHn XMMHUU Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHsS Ba)KHOE
3HaYEHUE NPUOOPENN TaKue 1eNIH, KaK:

— (opMupOBaHHE UHTEIJICKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbBHOMY NPHUHATHIO PELIECHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;



— HaIpaBJIEHHOCTh O0YyUEHHUsI HA CUCTEMATUYECKOE MPUOOIIEHHE 00YyHarOIINXCS
K CaMOCTOATEJIbHON MO3HABATEIBHOW AESTENbHOCTH, HAYYHBIM METOAAM IO3HaHMUS,
bopMHPYIONTUM MOTHBAIIAIO M PA3BUTHE CTIOCOOHOCTEH K XHUMHH,

— obecrnieyeHre YCJIOBHUHM, CIIOCOOCTBYIOIIUX MPUOOPETCHHUIO O0YYArOITUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, IMO3HAHMUS U CaMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONUX YHUBEPCAILHOE 3HAYEHUE IS
pa3TUYHBIX BUJOB JIESTEIILHOCTH;

— ¢QopmupoBanue o0mel (QYHKIMOHAILHOW ©  E€CTECTBEHHO-HAYyYHOU
TPAaMOTHOCTH, B TOM YHUCJI€ YMEHHUI OOBSCHITH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTBIT, TOJTYYCHHBIC IPU N3YUCHUU XUMUH, TPUMEHSIThH UX
[P pelIeHUH POoOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM ACSTEIbHOCTH;

— ¢opMupoOBaHUE y 00YUAIONMIUXCS TYMaHUCTUYECKUX OTHOIIEHUHN, TTOHUMAHUS
[EHHOCTH XUMHWYECKUX 3HAHUU [JI1 BBIPAOOTKM SKOJOTMYECKU IEJI€CO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTU B LIESX COXPAHEHUSI CBOETO 3/I0POBbSI
Y OKPYXKaroIIEeH IMTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CHOCOOHOCTEW K CaMOKOHTPOII H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY MPO(DHIIS M HATIPABICHHOCTH JIaTbHEHIIIETO OO yICHHMS.

OO011ee 9rCiIo YacoB, OTBEIEHHBIX IS U3YUYEHUSI XUMHUHM Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBisieT 136 ugacoB: B 8 kimacce — 68 gacoB (2 gaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHavyaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YEJIOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemectBa. DU3WUYECKHE CBOWMCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHocuTenbHAs MOJIEKYJIsipHas Macca. MaccoBast J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTUHEHUM.

@u3NUeCKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHsS MAacCChl BEIIECTB. XHUMHUYeckue ypaBHeHHs. Knaccubukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHHS, 0OMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuUiiaMu paboThl B JabOpaToOpuu U
npuémMamu oOpallleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3nYecKuX CBOWCTB 0OO0paslOB HEOPTAHWMYECKUX BEIIECTB, HAOJIIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJACHCAIMsl BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3ioKeHHe TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILISALMSA, XpoMaTorpadus, NpoBeeHue OYUCTKU MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(IapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — ayemMeHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUpoae, (Pu3Mdeckne W XUMHUYECKUE
cBorictBa (peakmuu rTopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoObI



MOJYYEHHs] KHUCIOpOJa B Jabopatopud H HOpombilieHHOCTH. Kpyrosopot
KucIopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOpoa.

TernnoBoil 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpoctoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3NYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HaceimieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B IpUpoJ€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHre NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHenmit. Oxcupmpl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, amMQpOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumdyeckne uU XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loryuenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu MmertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KUCIOPOAA B BO3AYyXE, MOJIYYCHHE,
cobupaHue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMM OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PACIO3HABAHUE M H3yUYEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaeicTBue Bojoposa ¢ okcupoM meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUEOMATEPUAIIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCcOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMH
(HatpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB Pa3IMYHBIX KIACCOB,
HAOJIFOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCJIOT W IIEJIOYCH,
uzydeHue B3zaumopeictBus okcuga mean (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHy, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOTO METAJla JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEUHEHUID.

[Hepuoauueckui 3axkoH u Ilepumoguuyeckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsThe o
rpyInnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JIUHHONEpHOAHas  (opmbl
[Tepronnueckoit cucrembl xumuueckux aemMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. DOu3znyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHnueneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpPHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU ).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHMM XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIINUXCSA CUCTEMHBIMU Ul OTAEJIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIM (akT, rUrnoTe3a, Teopus,
3aKOH, aHaJM3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MYECKUe BETUUYMHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaius, KalblUsi M HX
COCIMHEHU B COOTBETCTBHHM C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUNA KPUCTAIUIMYECKOW PEIIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakivii o pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETECHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOCTHM XuUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTePOTeHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumudeckoM paBHoBecuu. PakToOpHI,
BIIMAIOLNIME HA CKOPOCTh XUMHUYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue YpaBHEHUMN



OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ PEAaKIUMM C  HCHOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYecKoil cBsizu. CteneHb auccouuanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIe B CBETE€ MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIN3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BENIECTB, IMPOLECCAa AUCCOUMAIMU KHCJIOT, IIEJI0YEe H COJeH
(BO3MOXHO  HCHOJB30BAHME BHUJEO MaTEpHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOMIMX —~ MPHU3HAKA  MPOTEKaHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue ocajaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COEIMHEHN), PAaClIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OO6mast xapakrepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMUMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/laMU, HEMeTajllaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBa
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUe U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTENM KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @QuU3HYEeCKHMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKHUE PEaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha



cynb¢ar-uoH. Haxoxaenue cepbl u €€ COEAMHEHUH B NpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKAalolel cpelbl COeNWHEHUSMU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

OOmmast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
¢dusnyecKkne u XMMHUYECKHE CBOMCTBA, MOMyuyeHue U npuMenenue. Conu aMMOHus,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHUYEeCKOe 3arps3HEHNE OKPYIKAOIIEH CPElbl COSTMHEHHISIMU a30Ta
(KUCJTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, Guznueckne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUE U XUMUIECKHUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpAaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopouusa. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, UX (pU3nyecKkue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue u npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaX, yriieBoJax — U UX
poiid B OKM3HM 4eloOBeKa. MarepuaibHOEe €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, MOJIyYEHUE H
npumeHeHnue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKaThl, UX UCIOJIH30BAHHUE B
ObITy, B MPOMBIIUICHHOCTU. BajkHelllline cTpouTeNbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OC€TOH, *Kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOMIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OMBITHI, OTpaKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOT€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€ COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIC€HHOI CEepHOM KUCIOTHI, MPOBEICHNE KAYECTBEHHON PeaKIMi Ha CyIb(aT-
MOH W HAOJIOJeHWEe NpHu3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (PHU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NPU3HAKOB
UX IPOTEKaHHUSI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZeNen
KPUCTAIUIMUECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no teMe « BaxxHenme HeEMETaJUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckor cucreMe XUMUYECKUX 3ieMmeHToB [J[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHre MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYEecKasi  KpUCTaUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWMCTBa MeTaiioB. OOiue
CrocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3WHM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[[lenounble mMeTamuibl: MONOXKEHUE B llepuonnueckoil cuCTeMe XUMHUUYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJIECHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuiabl u



TUIPOKCUABl HATpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIUHEHUU.

[llenouHno3emMenbHbIE METa/UIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucreMe xumuueckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJI€HHE B Ipupoe. PU3nyeckrue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coelUHEHUS Kanblus (OKCHJA, TUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUI: TI0JI0)KEeHUE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. N. MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. Okcuibl, rTuApoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METalIOB U CIUIaBOB, WX (HHU3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HMH  METaUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUAECOMATEPHATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPECHUS KeEJe3a B KUCIOPOJE
(BO3MOXHO ~ MCIIOJB30BAHME  BHUJAEOMATEPHUAJTIOB), IPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMU HATpus, Kalus U Kaidblus (BO3MOXHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxHernume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XM3HM 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momorns npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpanus BeulecTs, Aaiee — [1/IK). Ponp xuMun B pelieHHH 3KO0JIOTHYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBSI3ed NMpU HM3yYEeHUH XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, ABJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKaluusg, MNEePUOAUYHOCTb, HAOIIOEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
s ek, TeXHOIOTUSI, MaTEPHUAIIBI.

®dwusuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH, ~AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeN0, OO0BEM,
arperatHoe COCTOSIHHE BEILECTBA, Ia3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI M3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XHUMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMUA B
oOlIecTBe MpaBUiIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTAUUd WU
pacUIMPEHME OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NOHMMAaHUS 3HAYEHHUS XWMHYECKOW HAayKH B IKU3HHU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJANETh TOCTOBEPHOW HMH(OpMaIuein o
NIEPENOBBIX JOCTW)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTU MpPH
BBIMIOJTHEHUH YYE€OHBIX, TO3HABATENbHBIX 3a]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJECHWE M TMOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33pPEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISIOLINAC
OCHOBY ISl IOHUMAaHHs CYIIIHOCTH HAay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS NPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENOH, O POJIM XMMHUU B ITO3HAHUM 3TUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMbIE Il OOBSCHEHUS HaOMIOJAaeMbIX MPOLIECCOB U SIBICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYHMHBIMH TEXHHUUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM W  HCCIEA0BATENIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOODY HANpAaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pPOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHHUS aTIKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJIO/IGHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMHYECKHMH BEILIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY U3yUEHHUIO Tpodeccuil u TpyJa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MNPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WH/IMBUIYAIbHON TPACKTOPUH MPOJOJIKEHHS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodecCUOHATBHON AeTEILHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalITUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXMYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
npaBu O€30MaCHOTO MOBEIEHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAKOIIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, JJIs ITOBBIIICHNUS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOAJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUSA PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHUS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, cCUCTeMa, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE AEHUCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUICHUS IPUA OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUSI 711 OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCH(PUKANNA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHUECKHE PACCYKJIeHHS (MHIYKTUBHBIE, JE€yKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIFOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C yUETOM
ATUX MOJEIBHBIX MNPEACTABICHUN BBISBISATh U XapPaKTEPU30BATH CYLIECTBECHHbBIC
MPU3HAKN U3y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TIPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIEHO MPOTHO3UPOBATH €T0 Pe3ynbTar, (OpMYIUPOBaTh 000OIICHHS U
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pasTUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHYECKH OIEHUBATh IPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE TPUMEHSATh Pa3IudHbIe METOIbI U 3aIPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIMX JIAaHHBIX, HEOOXOIWMBIX MJI BBITIOJHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHIA,
OBJIQJICHUE KYJbTYPOM aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOPMY MpEeACTaBICHUS HHPOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu opmamMu rpaduKu U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh MW aHAJM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY>KAIOLIEH NPUPOIHON
CpeIIbI.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiiCTBUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHH) IO
CylecTBy  oOcCyXIaeMoill  TeMbl, (OPMYJIHPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKECHHON 3a/1a4H;

YMEHUS  TPENCTaBIATh  TOJYYCHHBIC  pe3yJabTaThl  ITO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yAbTAaTOB BBHIMOJHEHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHALUSA
COBMECTHBIX JCHCTBHI, OMNpeAeNecHUEe KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW paOOThI U JPYTHE).

PeryasiTuBHbIE YHHMBeEpCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENENATh LN JACSTeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(peKTUBHBIE CIIOCOOBI PeIIeHUsT yUeOHBIX U
MO3HABATENIbHBIX 3a7[a4, CaMOCTOSITEJIPHO COCTaBISITh WM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOEHHUIO 0053aT€NbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMUCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crnenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHECHHIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K xon1y oOydenus B 8 kiacce npeiMeTHbIE pE3yiIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COEIMHEHUU, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHUYECKasl Peakius, KIacCH(PUKAUS PEaKIHil: peaxkiuu
COCAUHEHHUs, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdekT peakuumu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS WM HENOJAPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHas: KOHLIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUA U
MIPUMEHATH T MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHNU;

e WCIMOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHUS (Hopmyn
BEILIECTB U YPABHEHNU XMMHUYECKUX PEAKIIMIA;

e ONpENEesATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNMPEACIEHHOMY KJIIACCY COEAMHEHUU 10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbicia Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B [lepuonmyeckoil cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATh U XapakTepuszoBaTh TabMuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4yaTh TMOHATHS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbI€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema xumuueckux snemeHtoB [ W.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO AIEKTPOHOB
U pacmpeeeHUe UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacCTBYIOUIUMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D PEKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIMA MBICTUTEIHHONU EITEIbHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allU0, KIacCU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHMs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peayibHBI U MBICIICHHBIN);

cleloBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMUYECKOM  MOCyAOH U
7a0b0paTOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECTEHHOW MAaCCOBOW JIOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHl IO
pacno3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 6a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT JTUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOe paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIIoOTpoNus, aM(pOTEepPHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYEcKas), KpUCTAJUIMYECKass pemérka, KOoppo3us METalIoB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKUUH, NPENEIbHO IOIyCTHMas
xoHuentpanus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPUA ONIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBieHUs (opMyIl
BEILECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIN;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHNSI XMMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeEHHOMY KJIACcCy COEIMHEHU 1o (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XUMHUUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAVUHEHUN, TUI KPUCTAIINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica [lepuommueckoro 3axkona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy lleproanueckoil cUCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEITCSI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEpUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AIIEMEHTOB (COCTaB M 3apsia sAapa, oOOIee YMCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWMCTB JJIEMEHTOB U MX COCAVUHEHUHN B
Ipenesiax MajblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIEHUS
XMUMHYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJIIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPaBHEHHs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAOININX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEAKIIMA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0Ml U
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkKar-, cyibdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OMEpPALMd MBICITUTEIbHONU JI€SITEIbHOCTU — aHAIM3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEJICTBEHHBIX CBSI3€d — U1 M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlnid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —
HAOIOICHNE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHue pa3iesioB KosaunvecTBo JyeKTpoHHbIE (LM poBbIE)
n/nm | TeM NporpamMmabl 4acoB o0pa3oBaTe/ibHbIE pecypchl
Pasznea 1. [lepBoHayaibHbIE
XUMHUYecKHe MOHATHS
Xumusi — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 6 bubnunorexa [IOK
) MPAKTUYECKOU ESITEILHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BeitecTBa 1 XuMHU4eCcKue 14 bubnunorexa [IOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20

Pa3znen 2. BaxxHeiiliue npeacTaBuTeId HEOPraHUYeCKUX BelleCTB

21 Boznyx. Kucnopon. Ilonstue 5 bu6nuorexa [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonstue o 5 bubnmoreka [JOK
KHCJIOTaxX U COJSX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsr. [Tonsitue 06 10 bubnmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 12 bubnuorexa [{OK
HEOPraHUYECKUX COEAUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 32

Pa3nen 3. [lepunoanueckuii 3axkon n [lepuoguyeckas cucrema xumuieckux 3jaementon /1. U.
MenpgesieeBa. CTpoenne aToMoB. XuMHYecKasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[lepronuueckuii 3aKOH U
IIepuoanueckas cucrema

but6mmoreka [IOK

31 XMHQE{ZEZZI;I:Z.BS:;&;:;;: A 1. 7 https://m.edsoo.ru/7f41837¢
aroma
Xumuyeckas CBs3b. Bu6miorexa LOK
32 OKHCIHTEBRO- 6 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro no pasziery 13 ngs?;/lr?::;sigrou}iﬂl%k
PeszepBHoe Bpemst 3 bubmorexa TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME




9 KIIACC

Ne HaumeHoBaHue pa3aeioB Kouan4yectBo JyeKTpoHHbIE (LM poBbIE)
n/n 4acoB o0pa3oBaTe/bHbIE PeCypChl
Pa3zgea 1. BemecTBO H XUMH4YeCKHE peaKIun
ITosTOpeHue u yriryoienue
1.1 3HaHI/II71p OCHOBH}I:XyaS eJIOB 4 buGnnorexa LIOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubanoreka HOK
' XUMHUYECKUX PEaKIUI https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAS
1.3 rcconuanusa. XUMHIECKUE 8 bubmorexa [IOK
) A THATH. https://m.edsoo.ru/7f41a636
peaKkInu B pacTBOpax
16

Hroro no pazneny

Pa3gen 2. HeMeTaJJILI M X CO€XHHEHUS

OOm1ast xapaKTepUCTHKA

Bbu6nmuoreka [IOK

2.1 XUMHUYECKUX 31eMeHTOB VIIA- 4 hitps://m.cdsoo.ru/7f41a636
rpynmnsl. ['anorensl
OO0mas xapakTepuCcTHKa
2.2 XI/II\I/-ILII/IHGCKII/)IX Z-)JISMGHTOB VIA- 7 bubmorexa HOK
. https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeqMHEHUs
OO6mras xapakTeprucTUKa
23 XUMHYECKHX 3JIEMEHTOB VA- 6 bubmuorexa [JOK
' rpymisl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6mras xapakTepucTuKa
54 XAMHYECKHX 3JIeMEHTOB [V A- 1 bubmnorexa [JOK
rpynmnsl. YTaepoa U KpEMHHUN U https://m.edsoo.ru/7f41a636
WX COCMHCHUS
28

Hroro no pazneny

Pa3zgen 3. MeTaJsIbI M X COETUHEHUS

Bbu6nuoreka [IOK
3.1 06 I 3
HIHME CBONCTRA METAILTOB https://m.edsoo.ru/7f41a636
19 Baxwuerime meTamibl U UX 15 bubmnorexa [JOK
) COEMHEHHUS https://m.edsoo.ru/7f41a636
18

Hroro no pazgeny

Pasznen 4. Xumusa n

OKpY:Kaloas cpeaa

4.1

BGH_[CCTBa " MaTCpurajbl B )KU3HU
YCJI0BCKa

3

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

Hroro no pazneny

3




Pa3nes 5. O6001menne 3HAHNH 32 KYPpC OCHOBHOMH IIKOJIbI

51 BemiectBa 1 xXuMu4deckue ) bubnmorexa [JOK
’ peakImn https://m.edsoo.ru/7f41a636
Htoro 2
PezepBHOE Bpems 2 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 kinacc/ 'adpuensu O.C., OctpoymoB WU.I'., CnagkoB C.A., AKIIHOHEpHOE
obmectBo «M3natenbctBo «IIpocBemienne»

» Xumusi, 9 kimacce/ I'abpuensa O.C., Octpoymo W.I'., Cnagkos C.A.,
AxrmmonepHoe o6mecTBo «M3natenbetBo «lIpocBemenuer

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

CaBunkuna E.B. COopHuK 3a/1a4 1 ynpaxxHEHHUH 10 XUMUU: 8 Kiacc: K yueOHuky O.
C. l'abpuensna «Xumus 8 kiaccey.- M.: MU3gatensctBo «k3amen», 201010 -189 c.
[TaBnoBa H.C. KoHTpoJibHBIE U CAMOCTOATENbHBIE pa0OTHl IO XUMHUHU: § KIIACC: K
yueonuky O.C. 'aOpuensin «Xumus. 8 kinaccy/ 2-e uzf. nepepad. u gom. — M.:
M3narenscTBO «OK3amen»,2011.- 221 c.

[TaBnoBa H.C. KonTpoibHbIE 1 caMOCTOATENbHBIE pa0OTHI MO0 XUMHUU: 9 Kitacc: K
yuebnuky O.C. 'abpuensan «Xumus. 9 knacen— M.: U3natenscTBo
«Ox3amen»,2012.- 119 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. http://www.fipi.ru ITopran ®UIINU — DenepanbHbIil HHCTUTYT
NIEJTarOTMYECKUX U3MEPEHUM.
2. http://www.ege.edu.ru Ilopran EI'D (undopmarmonnoit noanepxku EI'D)
3. http://school-collection.edu.ru/ - eaquHas KOJUTEKIUS HUPPOBBIX

obpazoBarenbHbIX pecypcoB (TOP)
4. https://m.edsoo.ru
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