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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0YyYaIOIIMNXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHIATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alluil Mup»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIni, B GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIsS M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX pEeAKIUH (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHMUSI XMUMHYECKHX pEeaKIMil (pasyioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Boznyx — cmech ra3zoB. CoctaB Bo3ayxa. O30H — ajuioTpoIiHas MOIU(UKAIUS
KHCIIOPO/JIA.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKUE PEAKLINH.



Monsipablit 00b€M ra3oB. Pacuérsl o0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpileHHbIe M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanys HeopraHWYeCKUX COeOWHEHWW. buHapHBIE CcOoeauHEHUS.
Oxcunpl. Knaccudukaiuss oKCHUIOB: coyieo0pa3yronie (OCHOBHBIE, KUCIOTHBIE,
amdoTepHbie) U HecosieoOpasyroumme. Homenknarypa okcuaoB. duznyeckue u
XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne oKCuaoB.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

HaOoIeHue O00pa3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE
OCOOEHHOCTEM  pacTBOPEHHUS  BEIIECTB C  Pa3IMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOABI C MeETAUIaMU (HATPUEM U  KaJIBIIHEM)
(BO3MOXXKHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPHAIOB), HUCCIENOBaHUE  OOpa3IOB
HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOJIOJEHUE U3MEHECHUS OKPACKU
VHJIMKATOPOB B paCTBOPAaxX KUCIIOT U LIEJI0YEH, NU3YYEHUE B3aUMOICHUCTBUS OKCHUIA
meau (II) ¢ pacTBOopoM cepHOIl KHCIOTBHI, KHUCIOT C METaUlaMH, peaKlun
HEUTpaIN3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 pacTBOpPa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 3374 110 TEME
«BaxHenume KIacCbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKAsl CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHbI, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT aM(pOTEPHBIE OKCHIBI
Y TUPOKCUIBI.



[lepnonnueckunt 3akoH. [lepuonnueckas cucteMa XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[leproguueckon cucteMbl Xumuyeckux 3ieMeHToB 1. 1. MenneneeBa. Ileprnonasr
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxxeHuro B [lepuonnyeckoii cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [lepuoanyeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€HbIi U
IpaKIaHUH.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX

PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.
KoBanentHass (mosiipHass W HEMOJISAPHAsi) CBS3b. JIEKTPOOTPUIIATEIBHOCTH
XUMHYECKHUX 3JIEMEHTOB. Honnas CBSI3b. Crenenn OKHCJICHUS.
OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipomeccel  OKkuClIeHus U
BOCCTaHOBJICHMUSL.

Teopust 3NEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOJIUTHI U HEIIIEKTPOIIUTHI.
KaTnonsl, aHnoHbl. MeXxaHu3M aucCOLMallii BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkuii HOHHOTO OOMeHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUsA peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUH 00 AIEKTPOIUTHUYECCKOM
nucconnanuu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THIAPOIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaAaMHU KHUCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAYYHBIA (PakT, TMIOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, TMEPUOJUIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MvecKre BEIUMYMUHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeECKasi peaKkIus

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHUEM UX ATOMOB.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMUYecKHX peakluid Mo pa3auyHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTb XHWMHUYECKOW pPEaKIUH U TMOJOXKEHUE XHUMHYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocrtaBneHue  ypaBHEHUI

OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi C  HCIOJIB30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

CBoiicTBa KHCJIOT, OCHOBaHUHW M COJeHd B CBETe MNpPEACTaBICHUNA 00
AJIEKTPOJIUTHYECKOU Tucconnannu. KauecTBeHHbIe peakiiuu Ha WOHBL. [loHATHE O
TUIPOJIN3E COJIEH.

Xumuueckuil IKCnepumenm:



UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIMHU OT BO3EHCTBHUS
pa3NuYHbIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOINPOBOJIHOCTH PAaCTBOPOB BEILECTB,
npolecca JUCCOUUALNUA KUCIOT, IIEIOYed M cojieil (BO3MOMXKHO HMCIOJIb30BAaHUE
BUJICO MAaTEpHAOB), TMPOBEJACHUE ONBITOB, WLUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUsl peaklMii MOHHOro oOMeHa (0Opa3oBaHUE OCa/Ka, BBIJCICHHE Ta3a,
oOpa3oBaHWE BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEHHEe, PEAKUUU Pa3JI0KEHUS, COCAUHEHUs),
pacro3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBbIO KAUECTBEHHBIX PEAKIUI Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOTeHOB. XMUMHUYECKME CBOWCTBA Ha INpPHUMeEpe  XJopa
(B3auMoOJIeliCTBUE C MeETalJlaMd, HEMeTalylaMH, LiejioyaMu). XJIOPOBOJOPOI.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHeHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3NYECKHUe CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nueckue U XUMUYECKHE CBOMcCTBa (oOmme Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. ConM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKLUs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue U XMMHUYECKUE CBOMCTBA, NoyyeHne 1 npuMeHnenue. Con aMMOHMS,
ux QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annoTponueie Moaudukamuu ¢ocdopa, (u3HUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKAC U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAM(UKAIIMK, PACIPOCTPAaHCHUE B TPHUPOAE, (PU3NUSCKHE U XUMUYCCKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOJYKTHl WX TMepepadoTku (OCH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoeauHEHHS KpeMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-WOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPpAKAIOIINE (PU3NUESCKHE W XHUMHYCCKHE CBOHCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOCHUE Tpollecca OOYyTIIMBAaHUS caxapa MoJl IeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3otra, ¢ochopa MU HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEPHANIOB), 00Opa3laMu a30THBIX U PocOpHBIX yT0OpeHul, IoJyueHueE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pocdar-woH u mM3ydeHne NMpU3HAKOB
UX IPOTEKaHUsI, B3AUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTayuioB. MeTtamnnyeckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Koppo3uu. CriaBbel (CTajlb, YyryH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (HAa mpuMmepe HaTtpus u kaius). OKcumbl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelue coequHEHHS KalblUs (OKCHI, THIPOKCHI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOoXJIeHUE B npupone. dusznueckne u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTBA *kene3a. Okcuibl, ruipokcubl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUSI OKCHUIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), mexu (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XU3HM 4YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBas momoib npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIEHTpanus Bemects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasiioB MarepuanoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCSI CUCTEMHBIMH JJISI OTAEJIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTI'O LIMKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUiaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocuHTe3, nbixanue, O6mocdepa, IKOCUCTEMA, MUHEPATLHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 TpyJa pa3InyHOTO poJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe wMeTanpeaMETHBIX pE3yJbTaTOB BBIJICISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX NpeAMETOB (GOPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSMH), HWCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, AESAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTUBHOTO MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEJOBATENBCKON J1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB W COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEWCTBUM NPU BBINOJHEHUH 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW oOmactu  «XuMus», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3allulo, KiacCu(UKaIuIo,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHOHAYUYHbIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XUMHUYECKOM  MOCyIoOHW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OMNPEAECITEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIe pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHUH, TMPEAETbHO JOIMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIUM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METaUIMYecKasi) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh U XapaKTEPHU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX NEPUOJOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMAIMM  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopMmyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoanuecTBO 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

HaumeHoBaHue pa3iesioB U TeM
Ne /it KoHTpoJbHbIe IIpakTH4eckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoThbI
bubnunoreka LIOK
1
Baezenue B xumio 6 2 https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
2
ATOMBI XUMHUUYECKUX DJIEMEHTOB 9 1 https://m.edsoo.ru/7f41837¢
bubnuoreka [{OK
3 6
Hpoctere Bemectsa https://m.edsoo.ru/7f41837c
bu6nmorexa LIOK
4 1
CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 15 1 https://m.edsoo.ru/7f41837¢
. N3meHnenus, npoucxoasime ¢ 12 1 1 bubnmorexa LIOK
BeIlleCTBaMU https://m.edsoo.ru/7f41837c
Teopus 3IEKTPOIIUTHUECKON
6 JTIUCCOIMAIIMU U CBOMCTBAa OCHOBHBIX 18 1 2 bubmmoreka IIOK
KJIaCCOB HEOPTraHUYECKUX https://m.edsoo.ru/7f41837c
COCIMHEHU
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 IloBTOpEHNE OCHOBHBIX BONIPOCOB Kypca 8 1 1 1 bubnnoreka [JOK
KJIacca U BBeJleHUe B Kypc 9 kiacca https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 20 1 2
Merastbt https://m.edso0.ru/7f41a636
bubnuoreka [{OK
3 27 1 3
Hemerauibt https://m.edso0.ru/7f41a636
4 O0o01meHne 3HAHNH 10 XUMMH 32 KypC 3 1 1 bubnuotexa [JOK
OCHOBHOH IIKOJIbI https://m.eds00.ru/7f41a636
PesepBHOE Bpemst 2 bubmmorexa [IOK
P P https://m.eds00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 7



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tpenmer xumuu. BemiecTBa u ux cBOHCTBA.

1 XUMHUYECKUH 3JIEMEHT U ()OPMBI €T0 1 bu6nuorexa LHOK
CYILLECTBOBAHNS https://m.edsoo.ru/ff0d210c
[IpeBpamenus Bemects. Hekoropsie Bu6miorexa I[OK

2 HMCTOPUYECKHUE CBEACHUS TTO XUMHH. 1 https://m.edsoo.ru/ff0d227e
[Tepuonuueckas cucreMa XUMHUECKUX

3 snementoB J[.M.MenneneeBa. 3HaKu 1 bubmmotexa [IOK
XUMHYECKHX 3JIEMEHTOB. https://m.edsoo.ru/ff0d23dc
Xumunueckue Gpopmyisl. OTHOCUTEIbHAS Bu6miorexa LIOK

4 aTOMHAS 1 MOJICKYIIApHAs MACCBL. 1 https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Nel «JlaGoparopHoe Bu6motexa IJOK

5 000pyI0BaHUE U TPUEMBI OOPALIIEHUS C HUM». 1 1 https://m.edso0.ru/ff0d28c8
IIpakTnyeckas padora Ne2 «HaGmonenue 3a Bu6mmorexa LIOK

6 i i 1 1
TOPAICH CBEION» https://m.edsoo.ru/ff0d2a6c
OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB. Bu6muorexa IJOK

7 1
HsoTomsl https://m.edsoo.ru/ff0d2be8

8 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

xumuueckux 3ieMmeHToB NeNe 1-20.

MeTammyeckue 1 HeMeTaluInUeCcKe CBOMCTBA

https://m.edsoo.ru/ff0d2a6¢c

9 3JIEMEHTOB U UX U3MEHEHHE B IEPUOANYECKOM bubanorexa LIOK
Tabaume. https://m.edsoo.ru/ff0d2d50

10 HMonHast XuMHUeCKast CBS3b. bubnunorexa LIOK
https://m.edsoo.ru/ff0d2eae

11 KoBanenTHas xumMuueckas CBS3b. bubnunoreka LIOK
https://m.edsoo.ru/ff0d323c

KoBaneHTHas mosipHast XUMHYECKast Bu6uorexa 1JOK
12 CBSI3b.DJIEKTPOOTpULIATENHEHOCTE (D0). https://m.edso0.ru/fod350c

13 Merannudeckas CBI3b bu6nunorexa LIOK
https://m.edsoo.ru/ff0d5230

CucreMaru3anus 1 0000IIeHE 3HAHUH 110 Bu6nnorexa [IOK
14 TeMe «ATOMBI XUMHUYECKHX DJIEMEHTOB. https://m.edsoo.ru/ff0d37fa

Kontpoabnast padora Nel 1o teme «ATOMBI Bu6miorexa I[OK
15 XAMHICCKUX SICMCHTOB https://m.edsoo.ru/ff0d3al6

16 [TpocThie BeiecTBa-MeTaIbl. AJUIOTPOIUS. bu6muoreka [JOK
https://m.edsoo.ru/ff0d3b88

17 IIpocTbie BemecTBa-HEMETAIUIBL. bubnunorexa LIOK
https://m.edsoo.ru/ff0d5708

8 KonuuectBo Bemecta. Monb. MomnsipHas Bu6nnotexa [IOK
Macca. https://m.edsoo.ru/ff0d3f34

19 MoutsipHbIii 00b€M Ta30B. bubnuorexa [JOK
https://m.edsoo.ru/ff0d40c4

20 OCHOBHBIE ¥ TIPOU3BO/IHBIE €THHUIIBI but6mmoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

HU3MCPCHUSA MACChI, KOJIMYCCTBA U o0BeMa
BEIICCTBA.

Pemrenne 3a1a4 ¢ UCITI0JIb30BaHHUEM MMOHSTHHN

https://m.edsoo.ru/ff0d4290

21 «KOJIMYECTBO BEUIECTBA», «MOJISIPHASA Macca», bubmuorexa [IOK
«MOJIPHBIN 00BEMY», «IIOCTOSTHHAS ABOragpo» https://m.edsoo.ru/ff0d448e
Crenens okucienusi. Hauano HOMEHKIATYphI Bu6maorexa LIOK

22 7
OMHAPHBIX COCTMHEHUM https://m.edsoo.ru/ff0d4614

93-24 Okcupl bubnuoreka [IOK

https://m.edsoo.ru/ff0d497a
OcnoBanus. CTeneHb OKUCICHUS U 3apsi/i HOHA Bubmuorexa 1JOK

2526 g cpapiermm https://m.eds00.ru/ff0d4790

97-98 Kucnotsr bu6nmorexa LIOK

https://m.edsoo.ru/ff0d4c4a

99-30 Comu bubmmoteka IIOK

https://m.edsoo.ru/ff0d4ae2
AMop(dHbIE 1 KpUCTAUINYECKUE BEIIECTBA. Bu6miorexa I[OK

31 THIIEL KPHCTAILTHYECKHX PeIIETOK https://m.edsoo.ru/ff0d4ddo
Yucteie BemectBa u cMecu. CocTtaB cMeceit

32 (MaccoBast 1 00bEMHas JOJTU KOMIIOHEHTOB B bubmmorexa IIOK
cMecn) https://m.edso0.ru/ff0d4ddO
Pemenue 3aga4 Ha KOJTMYECTBEHHBIN COCTaB Bu6miorexa LIOK

33-34
CMECH. https://m.edso0.ru/ff0d50d2

35 IIpakTnyeckas padora Ne 3 «lIpurorosnenue bubnuotexa [JOK

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOM JOJICi

KonTpoasnas padora Ne 2 o teme

bubnunoreka LIOK

36 «CoenHEeHUsI XUMUYECKUX 3JIEMEHTOB) https://m.edso0.ru/ff0d4f42

- ®dusnueckue ;IBneHUmI B XMMHUU KaK OCHOBA Bu6miorexa [[OK
pa3iCICHUA CMCCEH. https://m.edsoo.ru/ffod542e

28 HpI/ISHaj(I/I U YCJIOBUSI TEUEHUS] XUMUYECKUX Bu6muorexa [JOK
peaknuu https://m.edsoo.ru/ff0d55a0

3aKOH COXpaHEHUs1 MacChl BELIECTBA. Butmorexa [OK
39 YpaBHEHHs XUMUIECKUX PEaKIUi. https://m.eds00.ru/ff0d5708

40 PacueTsl 10 XUMHUYECKUM YPaBHEHUAM bubmuoteka [IOK
https://m.edsoo.ru/ff0d587a

i Peakuuu pasnoxenus. [lonsatue o ckopoctu Bu6mmorexa [IOK
pCeaKInu 1 Kataansaropax https://m.edsoo.ru/ff0d59e2

4o Peaknmn coequnenns. [loHaTHe o memoukax Bu6mmotexa [IOK
HPEBPALLICHIH. https://m.edsoo.ru/ff0d5b40

43 Peakuuu 3amenienus. Psag aktuBHOCTH Bu6smoreka [JOK
MCTaLIoB https://m.edsoo.ru/ffod5eba

" Peakuuu obmeHa. YcinoBust UX MpOTEKaHUS 110 Bu6miorexa [JOK
KOHIa https://m.edso00.ru/ff0d6342

Tubl XUMHYECKUX PEAKIIMI HA IPUMEPE Bu6mmotexa [IOK
45-46  cpoiict BosL. [oHsTHE O TUAPOIIHN3E https://m.edso0.ru/ffod664e

47 IIpakTyeckas padora Ned «lIpusHaku bubmuotexa [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

XUMUYECKUX PEAKIIUN M X KIaCCH(PUKAIUSD)

KonTpoasnas padora Ne 3 o teme

https://m.edsoo.ru/ff0d664e

bubnunoreka LIOK

48 «V3MeHeHus1, MPOUCXOIAIINE C BEIICCTBAMU https://m.edsoo.ru/ffod67ca
4950 DnekTponuTHdeckas aucconnanus. OCHOBHBIC Bu6mnorexa LIOK
nonoxenus TOJ1 https://m.edsoo.ru/ffod67ca
5150 Kucnots! B cBete TO/] bubmmoreka [JOK
https://m.edsoo.ru/ffOdfee2
53.54 OcnoBanus B cBete TO/, bubnnorexa [IOK
https://m.edsoo.ru/ffOdfee2
55.56 Oxkcuabl bu6nmorexa LIOK
https://m.edsoo.ru/00ad9474
57.58 Comnu B cBete TOJ] bubmuoreka [IOK
https://m.edsoo.ru/00ad9b7c
5 IIpakTnyeckas padora Ne 5 «CpolicTBa Bu6morexa [IOK
SJICKTPOIUTOB» https://m.edsoo.ru/00ad9a50
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEME
«Teopust HIMEKTPOTUTHIECKON AUCCOIMAIINH U Bu6uorexa IJOK
60-61  cpoiicra knaccos HEOPraHUYECKUX https://m.eds00.ru/00ad9ch?2
COCJIMHEHMI
KonTpoubsnas pa6ora Ne 4 o reme «Teopus
62 ANEKTPOIUTAYECKON JUCCOIMALMM U CBOMCTBA bubnunoreka [IOK
KJIaCCOB HEOPTaHHUYECKHUX COETHHEHHID) https://m.edsoo.ru/00ad9ela
63 IIpakTuyeckasi pa6ora Ne 6 bubnmoreka [JOK

«OQKCIepUMEHTaJIbHOE pellleHne 3aa4 Mo

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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T2 »

[ToHsiTHE O TEHETUYECKOU CBS3U MEKIY

bubnunoreka LIOK
64-65  kjaccamu HEOPraHUYECKHUX COCTUHEHHI 2 https://m.eds00.ru/00ada52c
66 Nrtorosoe 3ansiTHE MO Kypcy 8 Kiacca. 1 bubmuorexa [IOK
https://m.edsoo.ru/00ada52c
. bubnnorexa [IOK
7- p 2
67-68 CSCPBHBIN YpOK https://m.edsoo.ru/00ada342
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nem/m | Tema ypoka Koutpoasnbie Ilpakruueckue
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsbl

. XapakTepucTuKa 3J1eMeHTa-MeTalIa 1no . BuGmiorexa LIOK
nonosxenuio B IICX3 JLU.Menneneesa https://m.edso0.ru/00adb59e

, XapakTepucTrKa 3JIeMEHTa-HeMeTallia 1Mo . Bu6muorexa LIOK
nosnoxenuto B [ICXD J[.M.Menneneena https://m.eds00.ru/00adb6b6

KHCITUTEIIEHO- BOCCTAHOBUTEIIHHBI

- OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE , BuGmorexa LIOK
peaKiim https://m.eds00.ru/00adb7e2
CBoiicTBa KUCIIOT U OCHOBAaHUI B CBETE

5 TEOPHUHU DIIEKTPOIUTUYECKON AUCCOLUUALINU U 1 bubimoreka IIOK
TIPOIIECCOB OKHCIICHHUS U BOCCTAHOBIICHHUS https://m.edsoo.ru/00adbacé
CBolicTBa OKCH/IOB B CBETE TEOPHUH

6 AJIEKTPOJIUTUYECKON TUCCOIHAITIN U 1
MIPOIIECCOB OKUCIIEHUS U BOCCTAHOBJICHUS
CaoiicTBa coJiell B CBETE€ TEOPUHU

7 ANEKTPOIUTUYECKON AUCCOLUALIMUA U 1 bubimoreka IIOK
IPOLIECCOB OKMCIIEHHS U BOCCTAHOBJIEHUS https://m.edso0.ru/00adbch0
[IpakTrueckas Ta Nel TBJICHU

g pa eckas pabora Nel «OcytecTBieHue . . Bumnorexa [OK

OECIMMOYKN XUMHYCCKHUX npeBpameHHﬁ»

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

[lepexoausie 3meMeHTH. AMGOTEPHOCTD

bubmuorexa [JOK

o https://m.edsoo.ru/00adc28c

" [Tepuonnueckuii 3aKOH U TIEPUOIUIECKAS Bu6mnorexa LOK
cucrema J1.M1.Menzeneesa https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
11 Konrposeras pabora Nel https://m.edsoo.ru/00adcd68

OO0m1as XxapakTepucTUKa METAILJIOB. Bu6muorexa LIOK
12 Dusnyeckue CBOHCTBA METAILIOB https://m.eds00.ru/00add448

13 CrmutaBbl bubnuorexa [JOK
https://m.edsoo.ru/00add5d8

14-15 XUMHYECKHE CBOMCTBA METAIIJIOB bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

16 ITony4yenue mertamion bubnuoreka [IOK
https://m.edsoo.ru/00add9d4

17-18 Kopposus merannos bubnuoreka [IOK
https://m.edsoo.ru/00addd12

16.20 OO0mmas XxapakTepuCTHKA IETOYHBIX Bu6morexa [OK
MCTaos https://m.edsoo.ru/00addbfa

2199 bepunnnii, MarHuii U NIEJI0YHO3EMENbHBIE Bu6mmorexa [IOK
MCTaIIBI https://m.edso0.ru/00addecO

93-24 AmoMUHUN bubnmoreka [JOK
https://m.edsoo.ru/00addfe2

9596 Kenezo bubnmoreka [JOK
https://m.edso0.ru/00ade104

97 [IPNe2 «Ilomyuenue u cBONCTBA COEMHEHUM bubnuoreka [IOK

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

MCTAJJIOB»

[TPNe3 «DOkcneprMeHTaNbHBIC 3a]1a4U 110

bubmuorexa [JOK

28 Pacro3HaBaHUIO U MOJIYYCHHIO BEIIECTBY https://m.eds00.ru/00ade488
99-30 0000menue 1o Teme «MeTamib bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a
31 KonTponpsHas padora Ne 2 bubnnorexa [JOK
https://m.edsoo.ru/00ade64a
30 OO01as xapakTepucTHKa HEMETauioB. Bo3ayx bubnnorexa [HOK
https://m.edsoo.ru/00ade802
33 Bonopon bubnnorexa [HJOK
https://m.edsoo.ru/00adea28
34-35 I'asmorensl u X COEAUHEHUS bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a
36 Kucnopon bubnuoreka [IOK
https://m.edsoo.ru/00adec8a
37-38 Cepa u ee coequHEHUA bubnuoreka [IOK
https://m.edsoo.ru/00adeea6
o | Sy o
https://m.edso0.ru/00adf004
40 A3zot bu6mmorexa [IOK
https://m.edso0.ru/00adf180
41 Ammuak. Conmi aMMOHUS bu6mmorexa [IOK
https://m.edso0.ru/00adf306
42 Kucnoponnsle coenuHenus azora bubnuorexa [IOK
https://m.edso0.ru/00adf518
43-44 docdop u ero coeAMHEHUS bu6muoreka [IOK

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf68a

45-46 Yrnepon bubnmoreka [JOK
https://m.edsoo.ru/00adfc20
47 Kucnopoanbie coequHeHus yriaepoaa bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c
KpyroBoport yriepoa B npupo/ie.
48 Opraanyeckue BeniecTna
49 [TPNe5 «OkcniepuMeHTANIbHBIC 3a/1a4U 110 Bu6miorexa [OK
Teme «lloArpynna asora u yriepoaa» https://m.edsoo.ru/00adfebe
50-51 Kpemnuit u ero coennHeHus bubnnorexa [JOK
https://m.edsoo.ru/00ae006c
50.53 CuiMkaTHasi IPOMBILUIEHHOCTh bubnnoreka [JOK
https://m.edsoo.ru/00ae027e
5 [TPNe6 «Ilonyuenue, cobupanue u Bu6morexa [IOK
pacriosHaBaHNC ra30B» https://m.eds00.ru/00ae054¢
5556 O6o006menue mo Teme «Hemeramibny bubmuorexa [JOK
https://m.edsoo.ru/00ae080a
57 KonTponpsHas padora Ne3 bubmmorexa [IOK
https://m.edsoo.ru/00ae0bf2
8 ITepnonnueckuii 3akoH u [ICXD B cBere Bu6mmorexa [IOK
TCOpHHN CTPOCHHS aToMa https://m.eds00.ru/00ae0e18
59-60 XUMHYECKHE BelllecTBa bubmuorexa [JOK
https://m.edsoo.ru/00ael103e
61 Xumnueckue peakuuu. CKOpoCTh peakuu bubmuorexa [JOK
https://m.edso00.ru/00ael1156
6 IIPNe7 «®axTopsbl, BIUAIOLNE HA CKOPOCTh bubnuoreka [IOK

https://m.edsoo0.ru/00ael1156
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XAMHUYECKOU PEaKLUI)
63 Kartanuzatopsl u katanus 1 bubmuorexa [JOK
https://m.edso00.ru/00ae1278
665 Knaccudukanus XuMHUYECKUX peaklui mo , Bu6mnorexa [OK
PasiiMiHbIM HpHUSHAKAM https://m.eds00.ru/00ae14b2
66 Wrorosas koHTpoJibHasA paboTa 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae14b2
- PesepBHBbIi }:pOK. AHanu3 ommodok . Bu6muorexa LIOK
KOHTPOJIbHOI paboThl https://m.eds0o.ru/00ae15e8
68 PesepBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1. S-xmacc

2. Bu6muoreka I{OK https://m.edsoo.ru/7f41a636

3. Bbubmmoreka LIOK https://m.edsoo.ru/7f41837¢
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