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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOT'O O0IIEro o0pa3oBaHuUsl COCTaBJIEHA HA OCHOBE
TpeOOBaHUII K pe3yybTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOW MPOTPAMMBI OCHOBHOTO
obmero o6pazoBanusi, npeacrabieHHbx B @I'OC OO0, a Takke Ha OCHOBE (eaepalibHOM
paboyeil mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHLIEMIMH MPENOJaBaHus y4eOHOro npeamera
«Xumus» B 00pa3zoBaTelbHbIX opranu3ainusix Poccuiickoit denepanuu.

[Iporpamma 1o xumuu Aa€T TpeACTaBICHHE O LEJsAX, OOIIel cTparerud OOydeHUs,
BOCIIUTAHUSA W PAa3BUTHSA OOYyYalONIUXCA CPEJACTBAMU Y4YEOHOTO TMpeIMeTa, YCTaHABIUBAET
o0si3aTeNbHOE TIPEIMETHOE CONlepKaHUE, IPEelyCMaTpruBaeT pacipeielieHue ero mno Kjiaccam H
CTPYKTYpPHpPOBAHHUE 1O pa3JenaM U TeMaM NPOrpaMMbl IO XUMUH, ONPEAEISIET KOJIMYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJEP)KAHHSA, PEKOMEHIYEMYI0 IIOCJIEI0BaTEIbHOCTD
U3YYCHUSI XUMUU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TIOTMKUA y4eOHOTrO
npoIecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaroluXcs, OMpenessieT BO3MOXKHOCTH MpeAMeTa
Uil peanu3anudd  TpeOOBaHMU K pe3yiabraraM OCBOEHHUSI OCHOBHOW 0Opa3zoBaTesbHOU
MporpamMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a TakKe TpeOOBaHUM K pe3ysibTaTaM
oOyueHuss XUMUU Ha YpOBHE IIeJied H3y4YeHUs MpelIMeTa M OCHOBHBIX BHUIOB Yy4eOHO-
N03HABATEJIbHON JEATENBHOCTH 00YHaIOUIErocs o OCBOEHUIO yUeOHOTO COAEepKaHUS.

3HaHUE XUMHH CITYXUT OCHOBOM 7151 (GOPMUPOBAHUS MUPOBO33PEHUS 00YyYaIOIIErocs, ero
NpECTaBICHUH O MarepuaibHOM €IMHCTBE MHUpPA, BAXHYIO pOJb WUrparoT (Gopmupyembie
XUMHUEN IPeICTaBIEHUS O B3aUMOIIPEBPALIEHUSAX SHEPTUHU U 00 BOJIIOLIMH BEIIECTB B MPUPOJIE,
0 MyTSX pelIeHUs] MIOOANbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBON U 3KOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealin3aliii BO3MOXHOCTEH I CaMOpa3BUTHsI U POPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ o01el U GPyHKIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHUE MBILIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEHN 00yJaromuxcs,
HaBBIKOB HUX  CaMOCTOATENbHONM  y4eOHOM  JEATETbHOCTH, OKCIEPUMEHTAJbHBIX H
UCCJIEIOBATEIIbCKUX YMEHHM, HEOOXOJUMMBIX KaK B TIOBCEJHEBHOM KU3HM, TaK H B
npodeccuoHaIbHON AeSTENBHOCTH;

3HAKOMUT CO CHNEUU(PUKOW HAyYHOIO MBILUICHUS, 3aKIaJblBA€T OCHOBBI LIETOCTHOTO
B3MVISiJa HA €IMHCTBO MPHUPOABI M YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM HTalloOM B
(OopMUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4YarOIINXCS;

CHOCOOCTBYET (POPMHUPOBAHMIO LIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAy4YHbIM
3HaHMUSIM, K TPUPONE, K YEJIOBEKY, BHOCHUT CBOM BKJAJ B JKOJIOIMYECKOE O0Opa3oBaHME
00y4Jarouuxcsi.

JlanHble HampaBiieHUs B OOYyYEHHUH XMMHUU OOECIIEYMBAIOTCS CHENU(UKON copepKaHus
y4eOHOTO MpeaMeTa, KOTOpBIM SBISETCS NEeAarornyeckd aJarnTUPOBAHHBIM OTPAKEHUEM
0a30BOM HAyKW XMMHUU Ha OMPEACIEHHOM 3Tare e€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHHUE
00y4aroIUMHCS CUCTEMBI IEPBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB HEOPTAHUYECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHSATUA OPTaHUYECKON XUMUMU.

CrpykTypa cojepkaHus MporpaMMbl MO XUMHUHU C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k €€ m3yuyeHuro. CoaeprkaHue CKJIaAbIBAETCS U3 CUCTEMBI MOHATHH O XHUMHYECKOM
DJIIEMEHTE W BEIIECTBE W CHUCTEMbI TMOHATHUH O XUMHYeCKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO NPHUHLMITY MOCIEAOBATEILHOIO Pa3BUTHs 3HAHMA HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUA PA3HOIO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUM;

— YYEHHUS O CTPOCHUHU aTOMA U XUMUYECKOU CBA3H;

— TIPEJICTABICHUH 00 ANMEKTPOIUTHUSCKON AUCCOIMAIINN BEIIECTB B PACTBOPaX.

Teopernuecknue 3HAHMS pacCMaTpUBAIOTCS HA OCHOBE HMIIMPUYECKU TMOJYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO YPOBHS K JPYyromy,
BBITIONHSSL (DYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJTYUYECHUSI U3y4aeMbIX BEIIICCTB.

OcBoeHre TPOrpaMMbl MO XUMHUU CHOCOOCTBYET (POPMUPOBAHUIO TPEACTABICHHUS O
XAMHUYECKOM COCTABJISAIOIICH HAYYHOW KAPTHUHBI MHpPa B JIOTUKE €€ CUCTEMHOW NPUPOJBbI,
LEHHOCTHOT'O OTHOLIECHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HAHUS B Hayke. M3ydueHue xumuun
OPOUCXOUT C TPUBJICUCHHEM 3HAHUM W3 paHEe U3YYCHHBIX YUEOHBIX TMPEAMETOB:
«Oxkpyxarouuid Mup», «buonorus. 5—7 knacce» U «Du3nka. 7 Kiacc.

[Tpu n3ydeHnn XuMuK MPOUCXOAUT (OPMUPOBAHUE 3HAHUIA OCHOB XUMUYECKON HAyKU KaK
001acTH COBPEMEHHOIO €CTECTBO3HAHUS, PAKTUUECKON IEITEIbHOCTU YEJI0BEKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOU KyJNbTYyphl. 3ajaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU
CUCTEMBbl XUMUYECKUX 3HAHUN — Ba)KHEHIIMX (DaKTOB, MOHSATUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYNMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
NPUOOIICHUH K HAYYHBIM METOJ[aM MO3HAHUS TP U3YYCHHUH BEIIECTB M XUMHUYECCKUX PEAKIIHM,
B (OpPMHUPOBAaHMU M PA3BUTUM [IO3HABATEIBHBIX YMEHHM M WX TNPUMEHEHUU B YyueOHO-
MO3HABATENIHHON U yUeOHO-UCCIENOBATENBCKON IEATEIbHOCTH, OCBOCHUH MPaBUJI O€30MacHOr0
oOparieHus ¢ BEIIeCTBaMHU B MMOBCETHEBHOM KU3HHU.

[Ipy u3yyeHMHM XMMHUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXKHOE 3HAYCHUE
nprOOpENr TaKue Meld, Kak:

— (opMuUpOBaHHE WHTEIUIEKTYalbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJTHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSTUIO PEIICHUN, CIOCOOHOM aaanTHUpoOBaThCS K
OBICTPO MEHSIFOIIMUMCS YCIIOBUSM >KU3HH;

— HampaBJIEHHOCTh OOYY€HHsSI HAa CHUCTEMaTH4YeCcKoe IMpHUOOIIeHHE OOydJaronuxcs K
CaMOCTOSITEJIBHOM  TMO3HABATEJIIbHOM  JESATEIbHOCTH, HAy4YHbIM  METOJAM  IIO3HAHWS,
(GOopMHUPYIOIIMM MOTHBALIUIO U PA3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHne YyCJIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYaloIIUMHUCS OIbITa
pPa3HOOOpa3HOW NEeATETLHOCTH, TTO3HAHUS W CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJITIOUYEBBIX
KOMIETEHIIN ), UMEIOIUX YHUBEPCAJIbHOE 3HAUCHUE JIJIs1 PA3JIMUHBIX BUIOB JIEATEIbHOCTH;

— ¢opmupoBanme 00meH GYHKITMOHAITBHONW M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yuclie YMEHUN OOBSCHATH W OLEHUBAThH SIBJICHUS OKPYXKAIOIIETO0 MUpPA, UCIOJb3YS 3HAHUS U
OMBIT, TOJYYEHHbIE NPU H3YUYCHUU XUMHUH, NPUMEHATh HUX NPH peleHud mnpobieM B
IIOBCETHEBHOM KU3HU U TPYIOBOU EATEIBHOCTH;

— ¢opMHpoOBaHUE Y O0YUYAIOIIUXCSI TYMAHUCTUUECKUX OTHOIIEHUM, TOHUMAHUS [ICHHOCTU
XUMHUYECKUX 3HAHWKA JIJIT BBIPAOOTKH SKOJOTHUYECKH IEIeCO00Pa3HOTO TOBENCHUS B OBITY H
TPYAOBOU NESATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbSI M OKPYXAIOLIEH HPHUPOIHOM
cpensl;

— pa3BUTHE MOTHBAIMM K OOyYeHHIO, CHOCOOHOCTE K CAMOKOHTPOII H
CaMOBOCITUTAHUI0O HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MPOQWIIS ¥ HAMPABICHHOCTH JAJIbHEHUIIIEro 00ydeHusI.

OO6miee 4Kciio YacoB, OTBENEHHBIX /I M3YyUYEHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBaHusi, cocTapisgeTr 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Henen0), B 9 kiacce —
68 yacoB (2 yaca B HEZEINIO).



COIEPKAHHUE 8 KJIACC

IlepBoHa4YaIbHBbIE XUMUYECKUE IOHATHSA

[Ipeamer xumun. Poib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATrperaTHO€ COCTOSHUE
BeuiecTB. [loHaTue o Merogax mo3HaHUsS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
CnocoObl pa3aeiacHus CMECEH.

ATOMBI WU MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMUYECKUX
31eMEeHTOB. [IpocThie U CI0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas hopmysia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAsE arToMHasi macca. OTHOCUTENIbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 10J1si XUMHUYECKOTO 3JIEMEHTA B COEIUHEHHHU.

KomnuectBo BemectBa. Monbs. Monsipas macca. B3aumMocCBsI3b KOJIMYECTBA,
Macchl W 4YHUCJa CTPYKTYPHBIX eAuHUIl BemiecTBa. Pacuérsl mo dopmynam
XUMHYECKUX COCUHEHUN.

PuU3NUECKHE U XMMHUUYECKHE ABICHUS. XUMHUUECKash peaklus U €€ MPU3HAKH.
3aKkOH COXpaHEHUsI MacChl BEHIECTB. XUMHUUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PeaKuuii (COeUHEeHUs, Pa3JIOKEHHs, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBmwiaMu paboThl B jaboparopuu u
npuéMaMu 00palleHus: ¢ Ja00paTOpHBIM 00OPYTOBAHUEM, U3YUCHUE U OIMHCAHUE
GU3NYEeCKUX CBOWCTB OOpa3llOB HEOPraHMYECKUX BEHIECTB, HAOIIOACHUE
¢usznueckux (IJIaBJIeHUE BOCKa, TasHHUE JbJa, PACTHUpPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAIlMs BOJIbI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBUE MeJia ¢ KUCIIOTOW) sIBJICHUM, HAOIIONeHne U
OMHMCAaHUE TPHU3HAKOB IMPOTEKAHUSI XUMUYECKUX peakiui (paszjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUIAPOKCHIA
meau (II) mpu HarpeBanum, B3auMojeHCTBHE Kejeza ¢ pacTBopoM comu meau (II),
U3yYEeHHE CHOCOOOB pa3lesieHHs CMECEl: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHILISAIMSA, XpoMaTorpadusi, MPOBEACHUE OYNUCTKUA MOBAPEHHOMN
COJlU, HaOMIOJACHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJAEIEH MOJEKYI
(I1apoCTep>KHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3myxa. Kucnopon — anemMeHT U mpocroe
BemiecTBo. HaxoxzaeHwe kuciopoga B Mpupoae, (HU3MUECKHEe M XUMUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunpl. Ilpumenenue xwucinopona. CrocoObl
MOJy4YeHUsT KUCTopona B Jaboparopud W MpoMbliluieHHOCTH. Kpyrosopor
KHciopojia B npupojie. O30H — aJUTOTpOIHAsT MOAU(DUKALIUS KUCTOPOa.

TernmoBoit 3PdeKkT XUMUYECKOW peakIuh, TEPMOXHMUYECKUE YpaBHECHHSI,
9K30- U JHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroib W MeETaH. 3arpsi3HEHHE
BO3/yXa, YCHJIEHHE TAPHUKOBOTO A (deKTa, pa3pymieHne 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocToe BemiecTBO. HaxokleHne Bogopona B
npupoae, (QU3NUECKHUe W XUMHUYECKHE CBOWCTBAa, MPUMEHEHHUE, CIOCOObI
nosrydyeHus. Kucmorel u conu.

MosnsipHbiii 00bEM 1a30B. PacuéThl M0 XUMHUYECKUM YpaBHEHUSM.



Ousnueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBopsI.
HacelllieHHBIE M HEHACBIIIEHHBIE PacTBOpPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BEIECTBA B pacTBOpPE. XMMHUUYECKHE CBOMCTBA BOJIbI. OCHOBAHUS.
Ponb pacTBOpOB B MpupoJie U B XKU3HU 4enoBeKka. KpyroBopot Bombl B MPUPO/IE.
3arpsi3HEHHE PUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOJIHBIX BO/I.

Knaccudukamus neopranmdecknx coeaumHeHuil. Oxcunbl. Knaccudukarms
OKCHJIOB:  colieoOpasyromue (OCHOBHBbIC, KHCJOTHBIE, aM{(OTEepHBIE) U
HecosneoOpazyrome. Homenknarypa okcuioB. DPuU3MUECKHE U XUMUYECKHUE
CBOMCTBa OKCUIOB. [lomyyeHne okcuaos.

OcHoBanus. Knaccudukauus ocHOBaHWM: IENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHnkiarypa ocHoBaHuU. PU3MYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHrne oCHOBaHU.

Kucnorel. Knaccuduxanusa kucnor. Homenknarypa kucior. Ousznueckue u
XMMHYECKUE CBOMCTBA KHUCIOT. Psan aktuBHocTm MetaimnoB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coneil. @u3nueckue U XMMHUYECKHE CBOICTBA COJECH.
[Tonyuenue coen.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCAUHECHU M.

Xumuueckuit IKCnepumenm:

KAYECTBEHHOE ONPEAECICHUE COJICPKAHUS KUCIOPOAa B BO3AyXe, MOTyUYEHHUE,
coOupaHue, paclno3HaBaHWE€ U HW3YUYEHHE CBOWCTB KHUCIOpOAa, HaOII0IeHNE
B3aUMOJICIICTBHS BEIIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHUS U
IMpeKpalieHusi TopeHus (moxkapa), O3HaKOMJIEHHE ¢ oOpa3laMu OKCUAOB U
OMHCAaHUE WX CBOMCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHHE M HW3YUYCHHE
CBOWCTB BOJIOpoja (ropeHue), B3aumonercTBue Boaopoaa ¢ okcugom menu (II)
(BOBMOXHO WCTIOIB30BaHUE BHUJICOMATEPHUATIOB), HAOMIOACHHE OOpa3llOB BEIICCTB
KOJTM4ECTBOM | MOJb, HCCleOBaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPHUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOMN
MAacCOBOM JI0JIEd PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJIIaMU
(HaTpueM ®  KajblueM) (BO3MOXHO  MCIIOJIb30BAHHWE  BHUJICOMATEPUAIIOB),
UCCJIEIOBaHUE O00pa3lioB HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJI0IeHe U3MEHEHUsI OKPACKU MHJIMKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH,
u3ydyeHue B3amMmopeicTBus okcuga meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUUil HeUTpalu3aluy, MOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHUM, BBITECHEHUE OJHOTO METajlla JIPYTHMM W3 PacTBOpa COJH, PELICHUE
SKCHEPUMEHTAIIBHBIX 3a1ady MO TeMe «BaxHenmue KIacchl HEOPraHWYECKHUX
COEIMHEHUI.

IMepuonuvecknin 3axkoH u Ilepumoagmueckass cucrema XHUMHYECKHX
yremeHToB JI. U. MenneneeBa. CrpoeHne aroMoB. XHMHYECKasi CBSI3b.
OKHCJIUTETbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

[TepBbie MOMBITKH KIACCH(PUKAIMA XUMHYECKUX 3JeMeHTOB. [loHsaTne o
rpynmnax CXOIHBIX 3JIEMEHTOB (IEJIOYHbIE W MIEJIOYHO3EMENIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE ra3bl). JIEMEHTbI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUIBI
U TUAPOKCH/IBI.



[lepnonnueckuii 3akoH. llepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkoneproanas u ajMHHONIepruoaHas hopmbl [lepuoanueckoi
cucreMbl xumuuyeckux sneMeHrtoB JI. M. Menneneesa. Ilepuoasl m rpymnmsl.
PuU3NYECKUM CMBICII IOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOA U I'PYIIIIBI JJIEMEHTA.

Crpoenune atomoB. CocTtaB atoMHbIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04YeK aroMOB mepBbIX 20 XUMHUYECKHX  3JIEMEHTOB
[Tepuonnueckont cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nonoxkeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aroMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPYIIIAM U IEPUOLAM.

3nauyenue [lepuonnyeckoro 3akoHa u Ilepruognueckoid CUCTEMbI XUMHUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku U mpaktukd. . M. MenpeneeB — y4y€HbIM U
IPaKIaHMH.

Xumuueckasi CBsA3b. KoBaneHTHass (MOJsipHAss M HENOJSpPHAs) CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMUUYECKHUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucineHusi.  OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
[Ipoueccsl OKUCIEHHS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3yyeHue OO0pa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aHUMOJAEHUCTBUE
TUAPOKCUIA LMHKA C pacTBOPAMHM KHUCJIOT WM WIENOYEH, IMPOBEACHUE OIBITOB,
WUIFOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUU
(ropeHue, peakiuu pa3aokKeHus, COeTUHEHUS ).

Mesicnpeomemmnuie ceasu

Peanuzanust MeXnpeIMETHBIX CBS3€M MpPU H3YYEHUH XUMHUUA B & Kiacce
OCYILECTBIIICTCS Ye€pe3 MCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK U MOHATHUH, SBJISIONIMXCS CUCTEMHBIMU JUJIA OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0mre ecTecTBEHHO-HAYYHbIE MOHSTHS: Hay4HbIH (DaKT, rUNOTE3a, TEOPHUs,
3aKOH, aHalii3, CHHTE3, KilacCHpUKamusa, IEepHOAUIHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOMBbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUIN 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHME BEIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, TUIAHETHI, 3B€311b1, COJHLIE.

buonorus: dotocunTes, apixanue, onocdepa.

I'eorpadusi: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC
MCKOTIa€MBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaTbl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTUTAIOTCS B XOe OOy4YeHUs XMMHH B €IMHCTBE y4eOHOU WU
BOCITUTATEIIBHON JICSITCIIBHOCTH B COOTBETCTBUU C TPATUITMOHHBIMU POCCUHCKUMHU



COIIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSMH, MPUHATHIMH B
oOlecTBe MpaBWJIaMM M HOPMaMM TOBEJEHHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMAIU3AIUU O0YUYaOLIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl ~ OTPAXAlOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOM TMO3WUTHMBHBIX IIEHHOCTHBIX OpHUCHTAIlUH W
pacIIMpeHue OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOIO OTHOILLIEHMSI K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPHUYECKOMY
U HAy4YHOMY HACJEAWI0, TOHMMAaHWA 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOI0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEpHON HH(pOpMalmeit o
NEPEOBBIX JOCTUKEHUSAX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTY B HAYyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U MpaBWIaX MEKIUNYHOCTHBIX
OTHOUIICHUI B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO
NOJIE3HOW,  Y4EeOHOMCCIIEOBATENbCKOM,  TBOPYECKOM WM JAPYTHX  BHJAAX
JeSITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM MAESITENbHOCTH TMpHU
BBITIOJIHCHUU Y4YEOHBIX, TIO3HABATEJIbHBIX 3aJla4, BBHIMIOJIHEHUU XHUMHUYECKHUX
IKCIIEPUMEHTOB, CO3IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOILIM B MPOLECCE JTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHUE M IIOCTYIIKM CBOMX TOBAPHILEW C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKOW PEaKILUH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKW M COCTABIISIOIINE
OCHOBY JIJISI TIOHUMAHUSI CYIIHOCTA HAYYHOW KApTHUHBI MHpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOAbI, B3aUMOCBSI3SIX YEJIOBEKa C
MPUPOIHON CPENOiA, O POJIM XMMHUHU B NMTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHMBBI, HAIIPaBJIEHHbIE HA MOJYyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIC ISl OOBSICHEHUs HAOIIOaeMbIX IPOIECCOB W SIBICHUMH,
NO3HABAaTEIbHON, MHMOPMAIMOHHOM W YHMTATENIbCKOM KYIBTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4yeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypoil, JOCTYNHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTU;

UHTEpEC K OOYyYEHHIO M TO3HAHUIO, JI0003HATENIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa3OBaHUIO, MPOEKTHOM M HCCIEN0BATEIbCKON
NeSTETbHOCTH, K OCO3HAHHOMY BBIOOpY HANpPAaBICHHOCTH U YPOBHS OOy4YeHHs B
JlaIbHEHIIIEM;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME UEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >XKU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUITUE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB, KypEeHHUs),
HEOOXOAMMOCTU COONIONCHUS TMpaBWi O€30MacHOCTH TMpU  OOpalieHuu C
XUMHUYECKUMH BEIIECTBAMU B OBITY M pEabHOM KU3HMU;

5) TpynoBOro BoCUTAHMSA:



MHTEPEC K MPAKTUYECKOMY U3YyUEHHUIO MPOPECcCUuil U TpyAa pa3iudHOIO poja,
YBOXECHHE K TpPyLy W pe3ysbTaram TPYHOBOM JEATEIbHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIA BBIOOP
MH/IMBUIyaJIbHOM TPaeKTOPHH MPOAOKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCHenHo! npodeCcCHOHATBHON ASSITEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTbH a/IalITUPOBATHCS B MPOPECCHOHATBHON CPELE;

6) IK0JI0rM4eCKOro BOCIIMTAHUSA :

HKOJIOTHUECKH 1IeJIeCO00pa3HOE OTHOILIEHHE K MPHUPOJAE KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBaHMUs, MOHUMAaHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyeckoMy M TNCHUXUYECKOMY 37I0pOBBIO, OCO3HAHHE LIEHHOCTH COOIIOACHUS
npaBu 0€30MaCHOTO MOBEACHMSI IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaLIUAX,
YTPOKAIOIIUX 370POBBIO U XKU3HH JIIOACH;

CIIOCOOHOCTH NPUMEHATh 3HAHUSA, NOJTy4YaeMble IPU HU3YYEHUU XUMHH, HJIs
peleHns 3aaad, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPENOH, I ITOBBIICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJIbTypbl, OCO3HaHUS IVIO0AJIBbHOIO  Xapakrepa
AKOJIOTMYECKUX MpoOJIeM M MyTe HMX pPEIIeHUs MOCPEICTBOM METOAOB XHMUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B IIO3HABATEJILHOM,
KOMMYHMKAaTUBHOM U COLIMAIIbHOU IPAKTHUKE.

METANPEIMETHBIE PE3VYJIBTATBI

B cocraBe MeTanpeaMETHBIX pEe3yJbTAaTOB BBIACIAIOT 3HAYMMbIC JUIS
(bopMUpOBaHUS MUPOBO33pPEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOPHUs, IPUHIIUI,
runore3a, (akr, CcucTema, Ipolecc, OSKCIEPUMEHT U JApYyroe.), KOTOpbIE
UCIIONIL3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HAHMUU U3 ITHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHON
HAy4HOH KapTHHE MMpa, U YHUBEpPCaJbHble yueOHbIEe AeMCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATUBHbBIE, PETYISITUBHBIE), KOTOpble 00OecneynBaroT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHHPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
e TENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

Ba3oBble Jornueckue aeMcTBUSA:

YMEHHSI HCMONb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAHMI: PACKPBIBATH CMBICI XUMUYECKUX MOHATHH (BBIIEIATH MX XapaKTEPHBIE
NPU3HAKY, YCTaHABIMBATb B3aUMOCBS3b C JIPYIMMM IOHSTHUAMHU), HCIIOJIB30BaTh
HOHATHUS JJIs1 OOBSICHEHUSI OTACNbHBIX ()aKTOB U SIBICHUHN, BHIOUPATh OCHOBAHUS U
KPUTEPUU JUIsl KJIaCCUPUKAIMM XMMHUYECKHX BELIECTB M XMMHYECKHUX pEaKLuH,
yCTaHaBJIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIYy OObEKTaMU H3y4YEeHUS,
CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHBIE, AEIYKTUBHbIE, [10 AHAJIOTUN),
JIeNaTh BHIBO/BI U 3aKJIFOUEHUS;

YMEHHE MPUMEHATh B IpOLEcCe IO3HAHWA NOHATUS (NPEAMETHBIE U
METanpeaAMETHbIE), CUMBOJIMUYECKHUE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHBIE MPEICTABICHUS —
XUMHYECKHI 3HAaK (CHUMBOJI D3JIEMEHTa), XuUMHUYeckas ¢GopMmMyna U ypaBHEHUE
XUMHUYECKOW peaKIuu — MPHU PelICHUH y4eOHO-TIO3HABATENbHBIX 33/1a4, C YUYETOM



ATUX MONETBHBIX MPEICTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIE
NPU3HAKH U3YYaeMbIX OObEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEaKIuH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJICICTBCHHBIE CBS3M U
MPOTUBOPEYHS B U3y4aeMbIX MIPOIIECCaxX U SBJICHUSX.

BazoBble ucciienoBaTeabcKue JeiiCTBHS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI 7151 (HOPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
NIPABWIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpUOOPETEHHE ONbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEICHUIO
YYCHHYECKUX OKCIICPUMEHTOB, YMCHHE HaOMIOaTh 3a XOJIOM IpoIiecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €T0 Pe3yNbTar, (GOopMyaupoBaTh OOOOIICHUS U
BBIBOJIBI TI0 pE3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUSA, COCTABIATh OTUET
0 MpoJieTaHHOU padoTe.

Pabora ¢ undgopmanueii:

yMEeHHE BBIOUpaTh, AaHAJIM3UPOBATH U HHTEPHPETUPOBATH HH(POPMALIUIO
Pa3TUYHBIX BUIIOB U (OPM TPEACTABICHHS, TIOTYyYaeMyI0 U3 Pa3HBIX MCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl ~ JIMTEparypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC
nocobus, pecypcbl HMHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPCUUBYIO U
HEIO0CTOBEPHYIO MHPOPMAIIUIO;

YMEHHE TPUMEHSTh Pa3IUYHBIC METOABI M 3alpOChl TIPH TIOUCKE M O0TOOpE
WHGOPMAIIMA W COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOMUMBIX I BBITIOTHCHUS
y4eOHBIX W TO3HABATENbHBIX 3a7[a4 ONpPEACNIEHHOTO THUIA, MPUOOPETEHUE OIbITa B
007acT  WCIONB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIBTYPOU aKTUBHOTO MCIIOJIH30BAHUS PA3TMUYHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (OPMY MpEACTaBICHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIIaeMbIe 3aJlaud  HECIOKHBIMU CXEMaMH, JharpaMMaMu,
IpyruMu popMamu rpauku U UX KOMOUHAIIUSIMU;

YyMEHHE WCIOJB30BaTh M aHAIM3UpPOBaTh B TMporecce Y4YeOHOW U
UCCJIEIOBATEIIbCKON JEATENHHOCTH MHGOPMAIMIO O BIMSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SHCTBA W TPaAHCIOPTAa HA COCTOSHHE OKPY)KAIOIICH MPHUPOTHOMN
CpEIbL.

KoMMyHukaTuBHBIE YHUBEPCaJIbHbIE Y4eOHbIe 1eldCTBHUSA:

yMEHHUS 3aJlaBaThb BONPOCH (B XoAe Auanora U (Wiau) JUCKYCCHHU) TIO
CYIIECTBY  OOCyXkmaemMoil  Tembl, (OPMYTUPOBATH  CBOM  MPEIJIOKCHHS
OTHOCUTEJILHO BBITIOJIHEHUSI MPEIOKEHHON 3a/1a4H;

YMEHHUS  TPENCTaBIsATh  IONYYEHHBIE  pPE3YJIbTaThl  IMMO3HABATEIHLHOMN
NESATETPHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeliaTh MPE3CHTAINIO
PE3YIABTaTOB BBITIOJIHEHUS XWMHUYECKOTO JKCIEpUMEHTa (J1a00opaToOpHOTO OIIbITa,
n1aboparopHOi paboThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIPHOW W WCCIIEJOBATENbCKOM  JCATENBPHOCTH TPU  PEHICHUU
BO3ZHUKAIONIMX MpPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COIIACOBAHUS
no3uruii (00CyXIeHnusl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbID», KOOPJIHHAIIHS
COBMECTHBIX JE€HCTBUW, OMpeNeiIeHUEe KPUTEPUEB IO OICHKE KayecTBa
BBITIOJTHEHHOM pa0bOTHI U IPyTHE).



PerynsiTuBHBbIe YHHBepcaJbHbIe yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIIbHOCTH, IJIAHUPOBATh,
OCYIIIECTBISATh, KOHTPOJMPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeLHOCTD, BRIOUpaTh Harbosee 3(hPeKTUBHBIE CIOCOOBI pelieHus] y4eOHbIX U
MO3HABATENIbHBIX 3aJla4, CaMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEAVIOKEHHBIM  AJITOPUTM  JIECTBUM TMPU BBIIIOJIHEHWU 33JaHUM C Y4ETOM
MOJTy4YEeHUsS] HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIMAX,
OIICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjibTaTa 3asBICHHOW €U, YMEHHUE
UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCIOBUU 3aaHUM.

INPEJIMETHBIE PE3YJIBTATbI

B cocraBe mpeaMeTHBIX pPE3yabTaTOB 10 OCBOCHHIO 005S3aTEeIHLHOTO
COJIEpP)KaHUs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOl paboueid MmporpaMmmon,
BBIJICJISIIOT: OCBOCHHBIC OOYYalOIIMMHUCA Hay4yHbIE 3HAHUS, YMEHHS U CHOCOOBI
nercTBuil, crenupuyYecKue JUIS  NPEAMETHOH o0macTu  «XHMHS», BB
NEATEIbBHOCTH 1O  TOJNYyYEHUI0O HOBOTO  3HAaHWS, €ro  HWHTEpPIpETALUU,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYAIUSIX.

K xoHiy oOyuenuss B 8 kjacce mpenMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYUAIOITUXCSI YMEHHUIA:

-pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHUX TIOHSATHUH: aTOM, MOJIEKYJa,
XMMHYECKUN  BJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOMHOPOJHAs), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIApPHAs Macca, MaccoBas
JIOJISI XUMUYECKOTO 2JIEMEHTAa B COCIMHEHUU, MOJSPHBINA 00bEM, OKCUII, KUCIIOTA,
OCHOBaHHUE, COJIb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
peakius, KiacCuUKaIus peakiuii: peakiiui COSAMHEHUS, PEAKIIUA Pa3I0KEHNUs,
peakuy 3aMEIIEHHUs, PEeaKIMu OOMEHa, 3K30- W JHIAOTCPMHUYECKUE PEaKInH,
TErIoBOM 3P GEeKT peakuuu, sSApo aroMa, IJIEKTPOHHBIM CJIOW aroma, aToOMHas
opOuTanb, paauyc aroMa, XHUMHYECKas CBsA3b, TMOJSpHAs U HEMOJspHAas
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasl A0S
BelllecTBa (IIPOLICHTHAs! KOHIIEHTpAIIKs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSIThH 3TU
MOHATHSA IPU ONMCAHUY BEIIECTB U UX NPEBPALICHU;

UCIIOJI30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIi COCTaBlieHUs] (popMys BELIECTB U
YPaBHEHUU XUMUYECKUX PEAKLINM;

-OMpeIeIsATh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTETICHb
OKHUCJICHHS DJIIEMEHTOB B OMHAPHBIX COCIUWHEHUSX, NMPUHAICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIACCy COEAMHEHHM 1o (opMmylaMm, BUJ XUMHUYECKON CBSA3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX;

-packpeiBatb  cmbicn  Ilepuogmueckoro  3akona . U.  Menneneesa:
JEMOHCTPUPOBATh  IMOHMMAHUE  [EPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WX MoJjiokeHus B Ilepuonnueckoil cucteme, 3aKOHOB
COXpPaHEHHsI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHOTO
y4EHHUS, 3aKOHa ABOraapo;

-OMUCHIBaTh U XapakTepu3oBaTh TabiaumunHyio ¢opmy I[lepuogndeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: Pa3JInuaTh MOHATUS «IJaBHAs MoArpynmna (A-Tpymmna)» u



«mnoboynas noarpynna (b-rpynmna)», Maneie u OonblIME NEPHOABI, COOTHOCUTH
o0o3HaueHusi, KoTopble uMeroTcss B Tabmuue «llepuoguueckas cucrema
XuMHu4deckux asemeHtoB [[. M. MeHnneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKaAMHU
CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsija sapa, oOlIee YUCIIo
AIIEKTPOHOB U PACIIPEICIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

-KJ1accu(UIUpPOBaTh  XUMHUYECKHE JJIEMEHThI, HEOPraHWYEeCKUE  BEIECTBa,
XUMHYECKHE peaklnu (10 YUCIy U COCTaBy YYacTBYIOLIUX B pEaKIUU BEUIECTB, O
TEII0BOMY 3P deKTy);

-XapakTepu3oBarb (OMUCHIBATH) OOIIME XHMMHUYECKHE CBOICTBA  BEILIECTB
pa3NUYHBIX KJIACCOB, TMOJTBEpXkAasi OMNHCAaHUE NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

-IPOTHO3MPOBAaTh CBOWCTBAa BELIECTB B 3aBHCHUMOCTH OT HMX Ka4eCTBEHHOIO
COCTaBa, BO3MOXKHOCTH NPOTEKAHHUS XUMUYECKHX MPEBPAILICHUN B pa3IMYHBIX
YCIIOBUSX;

-BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJSPHYIO MacChl BELIECTB,
MacCOBYIO JIOJNIO XHMHYECKOTO 3JeMEeHTa 1Mo (opMylne COEAUHEHHUS, MAacCOBYIO
JIOJIF0 BEIlECTBA B PAacTBOPE, NMPOBOAUTH PACUETHI M0 YPAaBHEHHIO XHMHUYECKON

peaKmum;
-IIPUMEHSATH OCHOBHBIC OTEPAIlUU MBICIIMTEIIBHOW JEATCIbHOCTH — aHajdu3 H
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEeMATHU3allMI0, KIaCCU(DUKAIINIO, BBISBICHUE
NPUYUHHO-CIICICTBCHHBIX CBS3€H — 11 M3Y4YEHUS CBOWCTB BEIIECTB U

XUMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbI€ METO/bI MMO3HAHMS — HaOII0ACHHE,
U3MEpPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN);
CJeloBaTh TpaBUJIaM IIOJIb30BAHUSI XHMHUYECKOW TMOCYIOoM U JaboparopHbIM

000pyIOBaHHEM, a TAKXKe MPaBHJIaM OOpAIEHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU IO BBIMOJIHEHUIO J1A00PaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (BOAOpOAA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOM MAacCOBOW [JOJIEM pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBAaTh M MPOBOJIUTH XUMHYECKHE HKCIEPUMEHTHI  T10
pacrlo3HaBaHUIO PACTBOPOB INEJIOYEH W KUCIOT C TIOMOIIBI0 WHIUKATOPOB
(makmyc, heHondranent, METUIIOPAHK U APYTHE)



TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
No Koan4yecTBO yacoB
. | HaumMeHoOBaHHe pa3iejiOB U TeEM IpakTuye | JJIEKTPOHHBIE (IM(pPOBDLIE)
n/ KonTpoabh
NMporpaMmabl Bcero CKHe o0pa3oBartejibHbIE PeCYpPChI
L bie padoThI
padoThI
Pa3znea 1. IlepBoHayajibHble XMMHUYECKHE TOHATHS
11 | eorectsosmanes # npasmsccrol ; , | Bubmorexa LIOK
' p https://m.edsoo.ru/7f41837¢
JEATEILHOCTH YEJI0BEKa
bubmmoreka [JOK
1.2 BemecTBa n XUMU4YECKHE peakiuu 15 1 https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjnen 2. BaxkHeHiuye npeacTaBuTe M HEOPraHuYeCKUX BelleCTB
bu6nmuoreka [IOK
2.1 Bo3nyx. Kucnopon. ITonsitue 06 okcuaax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopon.Ilonsitue o KucioTax u Consix 8 1 https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonstue 06 5 1 1 bubmmoreka [IOK
) OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTraHUYECKUX 1 1 1 bubnuoteka [{OK
' COETMHEHNH https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30

Pa3zgea 3. Ilepuonnueckuii 3axoH u [lepuognueckas cucrema xumudeckux ieMeHToB /. U. Menaesieesa. CTpoeHue aToMoB.
Xumnueckasi cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHBbIE PEAKIIUU

3.1

ITepuonnueckuii 3akoH u llepuognueckas
CHUCTEMa XMMHYECKUX dnemeHToB /l. 1.

7

bubmoreka [IOK
https://m.edsoo.ru/71f41837¢c
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MenneneeBa. CTpoeHne atoma
39 Xumudeckas cBa3b. OKUCIUTENBHO- 3 1 bubnuoreka [JOK
' BOCCTAaHOBUTEIHHBIC PEAKITUU https://m.edsoo.ru/7f41837¢
Uroro no pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4 5
ITPOT'PAMME
IHoypouHoe miIaHUpPOBaHUE
Ne Bceer
JJIeKTPOHHBbIE HU(PPOBbIE
n/ Tema ypoxa N [ara oOpa3oBare/ibHbIE PeCypChl
n 4aco
B
| IIpenmer xumuu. Posb XMmMuu B )KU3HU YernoBeka. Temna u | bubnuoreka HOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsaTHe 0 MeTONAX MTO3HAHUS B XUMUU 1 bubmmorexa OK
https://m.edsoo.ru/ff0d227¢
3 [Tpaktuueckas padora Ne 1 «I[IpaBusna paGotsl B 1aboparopun 1 bubmuoreka [JOK
U IpuéMbI oOpallieHusl ¢ JIabOpaTOpHbIM 000PYI0BAHUEM) https://m.edsoo.ru/ff0d23dc
4 UYuctele BemecTBa u cMecu. CriocoObl pasfiesieHus: cMecei 1 Bubmorexa [IOK
' https://m.edsoo.ru/ff0d26c¢ca
5 [Ipaktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnuoreka LHOK
IpUMeEpe OYHUCTKHU TTOBAPEHHOMN COJIM )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTBI. 3HaKH (CUMBOJIbI) XUMHUECKHUX 1 bubnauoreka [{OK
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3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOXKHBIE BEIIECTBA bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJEKYJIIPHOE YUEHUE bubmmorexa IIOK
https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa BeIIeCTB. XUMHUYecKas hopmyria. bubmuoreka [JOK
10
BaneHTHOCTE aTOMOB XMMHUYECKHUX 3JIECMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocuTenbHas aTomMHas Macca. OTHOCUTEIbHAS bubnuoreka [JOK
MOJICKYJIsIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JI1 XUMHYECKOTO 3JICMEHTA B COCAUHEHUH bubmorexa LHOK
https://m.edsoo.ru/ff0d350¢
13 KonnuectBo BemecrBa. Moiib. MonsipHas macca Egggﬁ;;?gsgo(f; 1£0d5230
14 DU3UYECKUE U XUMUYECKUE SABICHUA. XUMUYECKasl peaKius Eubmrorexa [JOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycIoBUs MPOTEKAHUS XUMUYECKUX PeaKIIHil bubmorexa [TOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHUS MACCHI BEMIECTB. XUMUYECKUE YPABHEHHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88
17 Brruucnenus komuecTsa, Macchl BEIIECTBA 110 YPABHEHUSM bubmmoreka [JOK
XUMHUYECKUX peaKlui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMUUeCKUX peakuui (COeTUHEHNUS, bubnuoreka [HOK
Pa3NIOKEHUsI, 3aMEIICHUsI, 0OMEeHa) https://m.edsoo.ru/ff0d3{34
19 O000111IeHNE U cUCTEMATU3AIAA 3HAHUN E‘?tgg:?/ﬁ.eg((?sgo?rﬁ /04404
20 KontponbHas padora Nel o teme «BemecTBa u XuMu4eckue bubmmoreka [JOK
peaKIum https://m.edsoo.ru/ff0d4290
1 Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — bubmuoreka [JOK

QJICMCHT M IMPOCTOC BECUICCTBO. O30H

https://m.edsoo.ru/ff0d448e¢
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2 ®duznyeckre 1 XMMUYECKHE CBOMCTBA KUCIOpoaa (peakuun bubnuoreka HOK
OKHcJIeHusl, ropeHue). [lorstue 06 okcumax https://m.edsoo.ru/ff0d4614
73 CrocoObI moTy4eHus: KUCI0pOo/ia B TaOOpaTOpuu 1 bubnuoreka [IOK
IPOMBIIIEHHOCTH. [IpuMeHenue Kkucaopoaa https://m.edsoo.ru/ff0d497a
34 | Tepmormmstron ypasen, S50 1 AToTepMICCKIX Bufmiorera LIOK
’ https://m.edsoo.ru/ff0d4790
peaKIMsIX
75 TomnuBo (HedTh, yroib U METaH). 3arpsi3HEHNE BO3TyXa, bubnuoreka [{OK
CIOCOOBI €0 MPEIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a
2% [Ipaktuueckas padora Ne 3 o teme «Ilonyuenue u bubnuoreka [JOK
coOupaHue KUCI0poja, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Beniectso. Haxoxaenue B bubnuorexka HOK
IPUPOJIC https://m.edsoo.ru/ff0d4dd0
78 dusnuecKkue U XUMHUYECKUE CBOMCTBA BOJOPOAA. bubnuoreka [{OK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KHCIIOTAX U COJAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco0Opl TToTyueHus BOJIOPoia B J1a00paToOpun bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padora Ne 4 no teme «Ilonyuenue u bubnunoreka LHOK
coObupaHue BOIOPOJIa, N3YUYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
. , bubnnoreka [{OK
32 MonsipHblii 00bE€M ra3oB. 3aKoH ABOraapo https://m.edsoo.ru/f0d542e
33 Brruncienus 00b€Ma, KOJIMYECTBA BEIIECTBA T'a3a IO €ro bubmmoreka [JOK
U3BECTHOMY KOJIMUECTBY BEIIECTBA WK 00bEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenust 00bEMOB ra30B M0 YPaBHEHUIO PEaKIMU Ha bubnuoreka [[OK
OCHOBE 3aKOHAa OOBbEMHBIX OTHOIICHHH Ta30B https://m.edsoo.ru/ff0d5708
. bubmmoreka IIOK
35 du3nyecKkre 1 XMMHUUYECKHE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a
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bu6mmoreka IIOK

36 CocraB ocHoBanuii. [TonsiTue 00 MHAMKAaTOpax https://m.edsoo.ru/f0d59e2
37 Bona xak pactBopurens. HacblllieHHbIE M HEHACHIIICHHBIE bubnuoreka [IOK
pacTBopbl. MaccoBas J10Jisl BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTudeckas padora Ne 5 mo treme «IIpurorosnenue
38 paP;TBopOB c onI;)e):[enéHHoﬁ MAaCcCOBOM z[pomﬁ PacTBOPEHHOTO bubmmorexa OK
https://m.edsoo.ru/ff0d5eba
BEILIECTBa»
39 KontponbHas padota Ne2 o teme «Kucmopoa. Bomopor. bubnuoreka [{OK
Bonga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: coctaB, KiaccupuKaims, HOMEHKIATypa Eubmaorexa [JOK
’ ’ https://m.edsoo.ru/ff0d664e
41 [TosmyuyeHne U XMUMHUYECKUE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U bu6nmuoreka IIOK
aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: COCTaB, Kiaccudukaiys, HOMEHKIIaTypa bubmmorexa OK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnne u XUMUYECKUE CBOMCTBA OCHOBAHUN Bubmmorexa [TOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: cocraB, kinaccudukaiys, HOMEHKIaTypa bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XUMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa OK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHme): HOMEHKJIATypa, CII0COOBI TOTyYCHHMS, bubnnoreka [{OK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
o
7 | Moo s o § P oy B LOK
. https://m.edsoo.ru/00ad9b7c
COEAMHEHUI»
48 I'eneTnueckas cBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX bubnunoreka LHOK
COETMHEHUN https://m.edsoo.ru/00ad9a50
49 O060061IeHNE U CUCTeMaTH3allus 3HAaHUH bubmuoreka [{OK
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https://m.edsoo.ru/00ad9cb2

Kontponbnas padora Ne3 no teme "OCHOBHBIE KJIaCChI bubnuoreka HOK
50 <
HEOPTaHMYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KITACCU(PUKAIINN XUMHUYECKUAX DJIEMEHTOB. bubnuoreka [{OK
51
[ToHsaTHE O rpynmax CXOAHBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Iepnonnueckuit 3akoH u [leproguueckas cucrema bubmuoreka [JOK
xumuueckux anemeHnToB /1. 1. Menpaeneena https://m.edsoo.ru/00adaS2c
53 [Iepuonasbl, rpymnmbl, HOATPYIIIBI Bubmmorexa [OK
’ ’ https://m.edsoo.ru/00adasS2c
bubmnoreka LIOK
54 Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00ada342
55 CrtpoeHue IeKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB bubmnoreka [{OK
[Tepuonnuaeckoii cuctemsol JI. 1. Menneneera https://m.edsoo.ru/00adabbc
56 XapakTepuUCTUKAa XUMHUECKOTO 3JIEMEHTA 10 €T0 MOJ0KESHUIO bubnuoreka [{OK
B [lepuoauueckoii cucteme J[. 1. Menneneena https://m.edsoo.ru/00ada&24
3nauenue [leproguyeckoro 3aKoHa Jisg pa3BUTHS HAYKH U
57 MIPAKTUKHU. I[.pI/I. I[NICHI[GJ'ICGB — yqéII[{Hﬁp negaror u g Eubmrorexa [JOK
’ https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 DIEKTPOOTPHUIIATEIEHOCTh aTOMOB XUMHYECKUX IJIEMEHTOB bubmmorexa [OK
https://m.edsoo.ru/00adaab8
59 HNonHas xumuueckas CBs3b bubmmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nojsipHas XUMHYECKasl CBA3b bubmmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHasi XuMH4YECKas CBSI3b Bubmmorexa [TOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmmorexa [OK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKITUU bubnuoreka [[OK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

https://m.edsoo.ru/00adb076

64 OKHCIINTEIN U BOCCTAHOBUTEIIHN 1 Bubmeorexa HHOK
https://m.edsoo.ru/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue aroma. | bubnuoreka [{OK
XUMHYECKas CBIA3D) https://m.edsoo.ru/00adb486
. bubmuoreka [{OK
66 O00011eHNEe U cUCTEMATU3AN 3HAHWI | https:/m.edsoo.ru/00adb33c
. bubnuoreka [JOK
67 O00011eHNe U cUCTEMATU3ALNS 3HAHUI 1 https:/m.edsoo.ru/00ad9ch?
68 O000111IeHNE U cCUCTEMATU3AIAA 3HAHUN 1 Bubmzorexa HOK

https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB II10 I[TPOI'PAMME

68
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YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
Xumusi. 8 knacc: yueO. s obmeoOpaszoBarenbubix yupexaenuit / O.C.
["aGpuensH. - 3-e uzn., ctpeotun. - M.: lpoda, 2022. - 286 c.

Xumus.  Kiacc: yude0. s oOimreoOpazoBarenbHbix yupexaeHuit / O.C.
["aGpuensH. - 3-e uzn., ctpeotut. - M.: llpoda, 2022. - 288 c.
METOANYECKHUE MATEPUAJIBI JJJIAA YUYUTEJIA

Beenure

1. I'abpuensa O. C., Bocko6oiinukoBa H. I1., fmrykoBa A. B. HactonbHas
KHHUra yuurtens. Xumus. 8 k.. Meronuueckoe nocooue. - M.: [Ipoda, 2021.
2. T'abpuensu O. C., SAmykoBa A. B. Tetpanp nis 1a60paTropHBIX OMBITOB U
npaktuueckux padort. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiaccy.
M.: Hpoda, 2022.
3. I'abpuensn, O. C. Metoguueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumust». 8 knacc / O. C. T'abpuensn. — M. : poda, 2021. — 109.
4. Xumus : TexHonoruueckue kaptol K yueouuky O. C. ['abpuensina «Xumus.
8 kimaccy : metogumdeckoe mocooue / JI. . AcanoBa. — M. : [poda, 2020
5. Xumus. 8 wii.: KoHTponbHbIE ¥ mpoBepouHble padboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa
u ap. - M.: Jlpoda, 2022. nannbie

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

Brenurenanusichttp:// www.chemnet.ru I'azeta « Xumus» U calT IJI yduTes
«A 15918% Ha YPOK XUMUU»
http://him.1september.ru Equnas xomnexkmust [{OP: IlpenMernas kosuiekius
«XUAMU»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcriepuMenThl: xumusi. Kommekmust Poccuiickoro o61ieo0pa3oBaTeibHOTO
nopraina

http://experiment.edu.ru =~ AJIXUMUK:  caitr  JLKO.  AnuxbGepoBoi
http://www alhimik.ru Bcepoccuiickas onuMmmnuana MIKOJIHBHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuueckass XuMusi: JIEKTPOHHBIA YYEOHUK s

CpenHen IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: BIIEKTPOHHBIN YUEOHHUK
http://www hemi.nsu.ru OTKpBITHIN KOJUTCIIK: Xumust

http://www.chemistry.ru  JucranmumonHas oAMIIHAAa 10  XUMHU:
TEJIEKOMMYHUKAITUOHHBIN o0pa3oBaTebHbIN np
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