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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
COCTAaBJICHA HA OCHOBE TpEOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3zoBaTeIbHON pOrpaMMbl OCHOBHOTO o01ero oOpa3oBaHus,
npencraBieHHbix B PI'OC OO0, a Takke Ha OCHOBe (eaepaabHON pabouei
IpPOrpaMMbl BOCITUTAHUS M C Y4YETOM KOHIICTIIIMM MPENOJaBaHUs Y4eOHOTO
npenMmera «XuMHS» B 00pa3oBaTelbHBIX  opraHuzanusx Poccuiickoit
QPenepauuu.

[Iporpamma mo XumMuu maéT TMPEACTABICHUE O IEJAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCIUTAHMUS W PA3BUTHS OOY4YaIOIMIUXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeIyCMaTpPUBAET PACIPEIECIICHHE €ro Mo KjaccaM M CTPYKTypUpOBaHHUE IO
paszenaM W TeMaM MPOTPaMMBI MO XUMHH, OIMPEAENseT KOJUYECTBEHHBIC U
KauyeCTBEHHbIC XapaKTEePUCTUKHU CoJIep KaHMs, PEKOMEHTyEMYIO
MOCJICIOBATEIBbHOCTh M3YYEHUS] XUMHUU C YYE€TOM MEXKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO TMpoIiecca, BO3PACTHBIX
0COOCHHOCTEM O0OydYarolmmxcs, OMNpeaesieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOMN
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, a Takke TpeOOBaHUM
K pe3yJbTaraM OOydYeHHsS XMMHHM Ha YPOBHE IEeH H3Yy4YeHHUs MpeaMeTa U
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIHLHON NEITEIHHOCTH OOYYarOIIETrocs 0
OCBOEHUIO yUeOHOTO CO/IEP KaHUS.

3HaHWEe XWMUU CIY>KUT OCHOBOWM JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00yJaroIerocsi, ero NpeCTaBICHU 0 MaTepUATHHOM EIMHCTBE MHUPA, BAXKHYIO
pOJIb UTPAIOT (HOPMHUPYEMBIC XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
HEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYyTAX PEIICHHS TII00ATbHBIX
npo0sieM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTrEeTUUECKOM,
NUIIEBOM U KOJOTHUYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peanu3allii  BO3MOXKHOCTEH 1T CaMOpPa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpbl JIMYHOCTH, €€ oOmed u QPYyHKIHOHATHHON
IPaMOTHOCTH;

BHOCHUT BKJIAJ] B (JOPMUPOBAHUE MBIIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HaBBIKOB WX CaMOCTOSITEIBHOW y4eOHON N1eATeTbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJIEAOBATENbCKUX YMEHHM, HEOOXOIUMBIX KaK B
TTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATLHOM IESITEITHOCTH;



3HAaKOMHUT €O CIeUU(UKON HAay4YHOTO MBIIIJICHUS, 3aKJIaJblBAa€T OCHOBBI
LEJIOCTHOTO B3TJIsiJa HA €AMHCTBO TMPUPOJbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUMU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
00yYarOIIMXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-
HAyYHbIM 3HAHMUSM, K TMPUPOJE, K UYEIOBEKYy, BHOCHUT CBOW BKIaJ B
9KOJIOTHYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

JlanHbie HarpaBieHUs B 00YYECHUH XMMUHU 00ECTIEUUBAIOTCS CHEIU(DUKOM
colepkaHusi y4eOHOro IpeaMeTra, KOTOpBIM SBISIETCS  IE€Iaroru4ecKu
aJanTUPOBAHHBIM OTpa’keHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare
e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHME OOYYAIOIMMUCS CHCTEMbI MEpBOHAYAJIbHBIX IOHATHI XUMUH,
OCHOB HEOPTraHMYECKONH XMMHUU M HEKOTOPBIX OTAENIbHBIX 3HAYMMbBIX MOHSATUN
OPTraHUYECKON XUMHH.

CTtpykTypa coaepkaHHs IPOrpaMMbl 110 XUMUU c(hOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTO0 Noaxoaa K e€ uzydeHuro. ConepKaHue CKIIAJIBIBACTCS U3 CUCTEMBI
HNOHATUH O XHWMHMYECKOM DJIEMEHTE U BEIIECTBE M CHUCTEMBbI TMOHITHH O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHBI II0
IPUHIUIY ITOCJIEI0BAaTEIbHOIO Pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHYECKHUX
IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona [[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHMCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH
IOJyYEHHBIX W OCMBICICHHBIX (AKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHSAA (QYHKIUM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHUYECKOIrO
IPUMEHEHUS U TIOJyYECHHS U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHM CHOCOOCTBYET (POPMHPOBAHUIO
IIPEICTABICHUS O XHMUYECKOM COCTAaBIAIOIIEH HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CHCTEMHOM PUPOABI, IEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
¥ METOJaM I03HaHMs B Hayke. M3yuyeHne XMMHUH IPOUCXOIUT C IPUBJICYEHUEM
3HaHUH W3 paHee H3YUYEHHBIX YUYEOHBIX HpeameToB: «OKpyX)aroumii Mupy,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.



IIpy wu3ydyeHUM XUMHMHM TPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak  00JlacTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IIPAKTUYECKOM JECATEIBHOCTH 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOI KyJbTYyphl. 3ajaya y4eOHOro mpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMbl XMMMUYECKHUX 3HAHUN — Ba)KHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYHNHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO
XapakTepa, SA3blKa HayKH, B MPUOOIIEHUH K Hay4YHbIM METOJAaM IO3HaHUS NpU
U3yYEHUU BEIIECTB U XMMMUYECKHUX peakluuid, B (OPMUPOBAHHWU U Pa3BUTHU
[O3HABATEJIbHBIX YMEHMH W UX TNPUMEHEHHM B Y4eOHO-IIO3HABATEIbHOW U
y4€0HO-UCCIIE0BATENbCKON JEATEIBHOCTH, OCBOECHUHU IpaBUiI OE€30MACHOTO
oOpaleHus ¢ BEIeCTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
BaYXHOE 3HaYECHHE NMPUOOPENN TAKUE 11U, KaK:

— (GOpMHpPOBAHHWE HWHTEJUIEKTYaJIbHO DPA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HamnpaBJICHHOCTh OOy4YEHUs Ha CHCTEMATHYECKOE MpHOOIIEHHE
oOydJaronmxcsi K CaMOCTOSITENIbHOW MO3HABATEIbHON NIEATEITbHOCTH, HAyYHBIM
MeTOoJaM MO3HaHUs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

—  oOecriedyeHHe  YCJIOBHIA, CIOCOOCTBYIOLMX  MPUOOPETEHUIO
oOyJaronMMucsl  OmbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS U
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), HMEIOIINX
YHUBEPCAIBHOE 3HAYEHHUE JUIS PA3JIMYHBIX BUIOB ACATEIBbHOCTH;

— (opmupoBanue oOuel (yHKIMOHATBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHH OOBSICHATh W OLCHUBATH SBJICHUS
OKpPY>KaroILEro MUpa, UCMOJb3ysl 3HAHUS U ONBIT, IIOJYYEHHBIE IIPA U3YYEHUN
XUMHH, TPUMEHSATh WX NPU pEHIeHHH NpoOjeM B TMOBCEIHEBHOW JKHU3HU U
TPYIOBOU EATEIILHOCTH;

— (dopmupoBaHre Yy OOYyYalOIIUXCA TyMaHUCTUYECKUX OTHOIICHU,
NOHMMaHUsl HEHHOCTH XUMHUYECKUX 3HAHMM JUIs BBIPAOOTKH 3KOJOTHYECKH
1€JIECO00PAa3HOro MOBEACHUS B OBITY M TPYNOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 30POBbs U OKPYKAIOLIEH IPUPOJIHOU CPEJIbI;

— pa3BUTHE MOTUBALUU K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYEOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tmpoduiss U  HampaBlI€HHOCTH
JaJIbHENIIET0 00yUYEeHMSL.



OOmiee 4yMcaO 4yacoB, OTBEAEHHBIX [UIsl M3YYEHUS XMMHUU Ha YpPOBHE
OCHOBHOI0 00111ero o0pa3zoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Henento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYCCKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HU YETOBEKA. XUMUs B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemlecTB. [[oHsTHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CriocoObI pa3jiesieHrs CMeCeH.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX AIIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OtHOcuTENnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 1011 XUMHYECKOTO AJIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemecrBa. Mons. MonsipHas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M 4YHUCJIA CTPYKTYPHBIX €IMHMI] BellecTBa. Pacué€rel Mo
dbopmysiaM XUMUYECKUX COSTUHECHUM.

dusnyueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpPaBHEHUS.
Knaccudukanus xuMmuyeckux peakiui (CoeTMHeHUs, pa3IoKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON TOCYJI0M, MpaBuiaMu pabOThl B TabopaTopun
u npuéMmamu oOpaileHus ¢ Ja00paTOPHBIM OOOpPYJOBaHUEM, H3YyUYECHHE U
onucaHue (PuU3UUEeCKUX CBOMCTB 00Opa3OB HEOPraHUYECKUX  BEIIECTB,
HaOmtoeHne (pu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJACHCTBHE MeJa C KHUCIOTOM)
SBJICHUHM, HAOJIOJICHUE U ONHCAaHWE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHUX
peakiuii (pa3nokeHue caxapa, B3auMOJACHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuu, B3auMOJEHCTBUE
xesnesa ¢ pactBopom conu meau (II), uzyuenue cnocoOoB paszzeseHus cMeceil: ¢
MOMOIIBI0O ~ MarHuTa,  (UIBTPOBAHUE,  BBIMAPUBAHUE,  JUCTUJUISAIIUS,
xpomatorpadus, TPOBEIACHHE OUYMCTKA MOBAPEHHOW CONM, HAONIOACHHE U
OMMCAaHUE PE3yJbTATOB MPOBEACHUSI OIbITA, WLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHUE MOJIeNIel MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Ba:kHeililue nmpeacTaBUTe/ M HEOPTaHMYECKHUX BelllECTB



Bo3nyx — cmecsh razos. CoctaB Bo3ayxa. Kucimopoa — aneMeHT U nmpocroe
BellecTBO. HaxoxkaeHue kuciopona B mpupoje, (GU3MYECKUe U XUMHUYECKHUE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoOb!
MOJIYYCHHSI KHUCJIOpoaa B JabopaTopuud W MpOMBIILIEHHOCTH. KpyroBopot
Kucinopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOa.

TemnoBoit 3pPexT XMMUYECKON peakuu, TEPMOXUMUYECKHE YPAaBHEHUS,
9K30- U SHJIOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUe
BO3/lyXa, yCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpoctoe BemecTBO. Haxoxzaenue Bomopona B
npuposie, (GU3MYECKUE U XHUMHYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOOBI
nosyuyeHuns. Kucnorsl u conmu.

MosipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

duznueckue CBOWCTBAa BOJbL. Boma kak pactBoputelsb. PacTBOpBI.
HacelllieHHbIE ¥ HEHACBIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nmons BewiecTsa B pacTBOpe. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B MpHUpOAE U B KU3HU yenoBeka. Kpyrosopor
BOJbI B IPUPOJIE. 3arpsA3HEHNE NPUPOAHBIX BoJ. OXpaHa M OUUCTKA MPUPOIHBIX
BOJI.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kitaccudukanums
OKCHJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCJIOTHBIE, aMQpOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuoB. DPuU3MUECKHME U XUMUYECKUE
cBoucTBa OKCUAOB. [lonydyeHne okCuaoB.

OcHoBanusa. Knaccudukaruss OCHOBaHMA: METOYM M HEPACTBOPUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znuecknue U XMMAYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Kimaccuduxanus kucinor. Homenknatypa kucior. @usnyeckue
Y XUMUYECKHE CBOMCTBAa KUCIOT. Pan aktuBHOCcTHM MetaimnoB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conmu. Homenkiarypa coneil. ®duznyeckue M XHUMHYECKUE CBOWCTBA
conei. Ilonyuenue comen.

['eneTnueckas CBSA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHHUM.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OIPENETICHUE COACPKAHUS KHUCIOpOoJa B  BO3IYXE,
MoJIydyeHue, coOupaHue, paclo3HaBaHWE U H3Yy4YCHUE CBOWCTB KHUCIOPOJA,
HAOMIOJICHUE  B3aWMOJICMCTBUS ~ BEHIECTB C  KHUCJIOPOAOM H  YCIOBHUS
BO3HUKHOBEHUSI M TNpEKpalleHus TropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3llaMl OKCHUJOB W OIMCAHUWE HX CBOWCTB, IIOJy4YeHHE, COOUpaHHe,
pacro3HaBaHMEe U H3YyYEHHE CBOWCTB BOJOpoOJia (FOpEeHHE), B3aUMOJICHCTBUE



Bogopoa ¢ okcuaoM meau (1) (Bo3MOKHO MCIOIB30BaHKE BUIEOMATEPUATIOB),
HaO/oIeHre 00pa3lloB  BEIIECTB KOJIMYECTBOM | MOIJb, UCCIEIOBaHUE
OCOOEHHOCTE PAacTBOPEHHsS BEUIECTB C PA3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOW JOJEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOABI C MeETAUIaMU (HATPUEM M KaJIbIIEM)
(BO3MOXXKHO HCIOJIb30BAaHUE BHUAECOMATEPUAIOB), HCCIEI0BaHUEe 00pa3loB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIJIACCOB, HAOIIOJEHUE H3MEHEHUs
OKpacCKM HWHIMKATOpPOB B pPAacTBOpax KHUCJIOT U IIEI0YeH, H3y4yeHHUe
B3aumojerictBus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
MeTaJlJIaMU, peaKUUid HEUTPAIU3aliH, ITOJyYEHHE HEPACTBOPUMBIX OCHOBAaHHUM,
BBITECHEHME OJHOIO0 MeETaJula JPYyTMM W3 pacTBOpa COJIM, pEUICHUe
DKCIIEPUMEHTAIBHBIX 3a7a4y 10 TeMme «BaxHeninne Kiacchl HEOPraHWYECKUX
COEIMHEHU.

Iepuoanueckuii 3akoH u Ilepuogmyeckass cucreMa XHUMHYECKHX
jaemenToB JI. . MenneneeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIUU

[lepBbie MONMBITKH KiIacCUPUKAIMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNIax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE M LIEIOYHO3EMEIbHBIE METAILIbI,
raJlorTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbI U TUIPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KoporkonepuogHas W JAJIMHHONEPHOIHAA (DOPMBI
[leppnognueckoir cucrembl xumudeckux dnemMeHtoB J[. M. Menneneesa.
[lepuonsl u rpynnbl. OU3HMYECKUN CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB
NepuoJa U rPynIibl JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sfep. M30Tombl. OIEKTPOHBI.
CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMUYECKUX AIIEMEHTOB
[Tepuomnueckoit cucremsl /1. 1. MenaeneeBa. XapakTepucTUuKa XUMHAYECKOIO
3JIEMEHTA 110 ero nonoxeHur B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs pajguyca aTOMOB XWMHMYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM ¥ NEpUoaaMm.

3nauenue Ilepmoamueckoro 3akoHa u llepuomnueckoil  cUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTHUS Hayku U npaktuku. /. 1. Mennenees —
YUYEHBIN U TPaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyiipHas M HENOJISIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE — PEAKIIUU.
[Iporniecchl okucneHns U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.



Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA [IMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIMX TPUMEPBl  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIMA
(ropeHue, peakuu pas3yioKeHUs, COETUHEHUS).

Mescnpeomemmnoie ceazu

Peanmmszanust mMexnpeaMeTHbIX CBA3EH NMPU M3YyYEHMM XMMUU B 8 Kiacce
OCYIIECTBIISIETCS uYepe3 MCHOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TMOHATHW, SBISIOIIMXCA CUCTEMHBIMU JUII OTAEJBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe TMOHATHS: Hay4dHbIi (akT, THIoTe3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEepPUOJUYHOCTD,
HaOJII0ICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIIBI, PAAUOAKTHUBHOCTH, MOJIEKYJA, J3JIEKTPUYECKUU 3apsl, BEIIECTBO,
TeNo, 00BEM, arperaTHoe€ COCTOSIHME BEIeCTBa, a3, (U3NYECKUE BEITUYMHBI,
€IMHMIIBI U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3bI, CoHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKasi peakuus

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalMs, KalbLuid MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuomnueckoin
CHUCTEME U CTPOCHHEM MX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHYECKOW CBSA3M. THIBI KPUCTAIUNIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH
U BUJIa XUMHUYECKOU CBSI3U.

Knaccudpukanms ©  HOMEHKIaTypa  HEOPraHMYECKHX  BEIIECTB.
XVAMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3IM4YHbIM KJaccam
HEOPraHWYECKUX COCINHEHNN, TCHETUYECKAs CBSA3b HEOPIraHMYECKUX BEILECTB.

Knaccudukanuss XuMUYECKUX pEaKUUid MO pPa3IMYHBIM IMpHU3HaKam (Mo
YHCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIUNIOBOMY 3 (eKTy,
[0 HU3MECHEHUIO CTEIEHEW OKHUCIEHHS XHMMHYECKMX DJJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aTopa). OK30- M DHJIOTEPMHUYECKHE
peaKliK, TEPMOXUMUYECKHE YPABHEHUS.



[Tonsatue o ckopocTn XuMuuecko peakiuu. [loHarre o6 oOpaTUMBIX U
HEOOpATUMBIX XUMHYECKUX peakiusax. [loHsTHEe O TOMOTEHHBIX U
rereporeHHbix peakuusx. llonsarne o karanuze. lloHATHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOpbI, BIUAIOIMIME HA CKOPOCTh XUMHUYECKOM pPEaAKIUU U
MOJI0’KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKUCIUTETBPHO-BOCCTAHOBUTEIIBHBIC  PEAKIUM, JJICKTPOHHBIM  OanaHC
OKHUCIIUTENIbHO-BOCCTAHOBUTENRHON  peakuuu.  CocTaBieHUE  ypaBHEHUM
OKHMCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUM C HCIOJIb30BAaHUEM METOJAA
3JIEKTPOHHOTO OajaHca.

Teopust  DJIEKTPOJIUTUYECKOW  JUCCOLUALNM. OJIEKTPONMUTEl U
HE3JIEKTPONUThl. KaTuoHbl, aHWMOHB. MeEXaHW3M AUCCOLMALUKA BEIIECTB C
Pa3IMYHBIMUA BUJIAMU XUMHUYECKO# cBsizu. CteneHpb auccoruanuu. CUiabHbIE U
ciabbIe PIEKTPOITUTHI.

Peakiium moHHOrO oOMeHa. YCIOBUS MNPOTEKAaHUS PEAKIU HOHHOTO
oOMeHa, MOJIHBIE M COKpall€¢HHbIE HOHHBIC ypaBHEHHs peakuuid. CBoiicTBa
KHUCIIOT, OCHOBAaHUHN M COJIEH B CBETE MPEJCTaBICHUN 00 DJIEKTPOJUTHYECKON
nucconmanuu. KadecTBeHHbIE peakiiuu Ha MOHBL. [ToHATHE O TUAPOIH3E COMEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJESMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BCILIECTB — METAJIOB U HEeMeTauioB (rpadura U ajiMasa), CIIOKHBIX BEIISCTB
(x7mopuma HaTpHs), HCCIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHUCTBUSL  pa3IMYHBIX  (PAKTOpPOB,  HCCIEIOBaHUE
3JIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, IMpOLECCa NUCCOLUUALMU KHUCIOT,
IeJa04€ei U cojieit (BO3MOXKHO MCIIOJIb30BaHUE BUICO MAaTEPUAJIOB), MPOBEACHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKUA MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa
(oOpazoBaHue ocajaka, BBIJICJICHUE Ta3a, OOpa30BaHHWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX MNPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakiuu pa3I0KECHUS, COCJIMHEHUS), pacro3HaBaHue
HEOPraHUYECKUX BEIIECTB C MOMOIIBI0O KAaYECTBEHHBIX pEAKIMi Ha HOHBI,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTaabl M MX COeIMHEHUS

OOmiass xapakTepucTuKa TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U Pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoOreHoB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpEe XJopa
(B3auMoO/IeIICTBUE C MeTallylaM{, HEMETa/llaMH, IiesoyaMu). XJIOPOBOAOPO.
CongHasi KMCI0Ta, XUMHUYECKHE CBOMCTBA, MOJlydyeHue, npumeHenue. Jleicraue
XJIOpa U XJIOPOBOJIOPOJA Ha OpraHU3M 4YesoBeKa. BakHeHline XJI0puabl U UX
HaXOXJCHHUE B MPUPO/IE.



O6mast  xapaktepuctuka dyeMmeHToB  VIA-rpynmel.  OcobeHHOCTH
CTpOCHHsI aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHue u pusmdeckne
CBOMCTBa TPOCTBIX BEUIECTB — KHUCIOpPOJAa U Cepbl. AJIOTPOIHBIC
MOIU(PUKALUKA KUCIOPOJIa U cephl. XUMHUECKHE CBOMCTBA cephbl. CepoBOAOPOI,
cTpoeHue, ¢Gu3MUecKue | XUMHUYeckhe cBoicTBa. OKCHIBI Cepbl  Kak
NPEICTaBUTENI KHUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (QHU3NYECKHE U
XUMHUYECKUE CBOMCTBa (OOmIME Kak MpPeACTaBUTENs Kilacca KUCIOT H
cnenupuueckne). XuMUYECKUE PEaKIUu, JeKaIlhe B OCHOBE MPOMBIITUICHHOTO
crocoba mnosy4yeHust cepHoil kucnotsl. [Ipumenenue cepnoit kucinotel. Conu
CEpHOI KUCIIOTHI, KaYeCTBEHHAsI peaklns Ha Cyib(aT-uoH. HaxoxaeHnue cepsl
U e€ COeTMHEHHUI B MpHpoae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIe cpesibl
COCIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAIECHUS.

O6mas xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B
npupoze, Gu3ndecKue U XMMHUIEeCKue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero pu3nyeckue U XUMUUYECKHE CBOIMCTBA, MOJIy4YeHHEe U TPUMEHEHHE.
Comn amMMOHUS, WX (U3MYECKHE W XUMUYECKHE CBOWCTBa, NPHUMCHCHHE.
KauecTBeHHast peakius Ha MOHBI aMMOHHs. A30THas KUCJIOTa, €€ MOJTydeHue,
dbusznyuecknue W XUMUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U creuuduueckue). Vcnoap3oBaHre HUTPATOB U COJIEH aMMOHUSI B
KaueCTBE MUHEPAIbHBIX YAOOpeHUIl. XUMHUECKOE 3arpsi3HEHUE OKpY Karolen
Cpebl COCMHEHUSIMH a30Ta (KUCIOTHBIE TOK/IH, 3arpSA3HEHHE BO3AyXa, TTOYBBI
u BogoémoB). Docdop, amutoTponnbie Moaudukanuu docdopa, Gusndeckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3uYecKre U XMMUYECKUe CBOMCTBA, osryueHue. Mcnonb3oBanue ¢hochartoB B
KauyeCTBE MUHEPATbHBIX yI00PCHHM.

O6mrast  xapaktepuctuka odyeMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTIEepOJ, allFIOTPOIHBIE
MOJMU(UKAIINNA, PACTIPOCTPAHCHHE B TPHUPOAC, (HU3UUYECKHE M XUMUUYCCKUC
cBoricTBa. Ancop6uusa. KpyroBopot yriepona B npupoje. Okcuabl yriaepoaa,
uX (QU3NYeCKre U XUMHUYECKHE CBOMCTBA, JCHCTBHE HA >KUBBIC OPraHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBI3aHHbBIE C OKCUIOM
yriepoaa (IV), rumoreza rioOalbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM
ahdexr. YrompHas kuciaora u €€ coid, WX (PUINUECKHE U XUMUUYCCKUC
CBONMCTBa, MojyueHue W npuMmeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.



[lepBonavasibHble TIOHATHS OO0 OpPraHMYECKUX BEIIeCTBaX Kak o
COEIMHEHMSIX yIiiepojaa (METaH, 3TaH, 3TWUJICH, aleTHJIEH, 3TaHOJ, TJIULEPHH,
yKCycHast kuciota). IIpupogHble HCTOYHUKH  YIIIEBOJAOPOAOB  (YroOJib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX TepepadoTku (OEH3MH), UX POJb B OBITY
U NpoMbIieHHOCTH. [loHsATHEe 0 OMOJIOrMYecKr Ba)KHBIX BEIIECTBaX: >KUpax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMOJYyYCHHUE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOume npeacraBieHuss o0
okcunie kpeMuus (IV) u kpemaueBoit kuciaore. CUIIMKAThI, UX UCIOJIL30BAHNE B
OBITY, B IPOMBINLICHHOCTH. BaxxHelilie CTpouTeIbHbIE MaTepUalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kKeje300eToH. [IpobieMbl 6e30MmacHOro UCIoIb30BaHUs
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3ydeHHe O00pa3lloB HEOPTraHMYECKHUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, TPOBEJICHUE KAaUeCTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI U HaOJI0IeHNE
MPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xaroume GU3nIecKue U XuMUYECKUe
CBOMCTBAa TaJOM€HOB M HMX COCIUHEHUN (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOO0pasliaMu XJIOpUJIOB (TaJoreHUIOB),
O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeAUHEHUsSMU (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEpHUATIOB), HaOIO/IeHHe TMpoiecca OOYTIUBaHUS
caxapa moJ JACHUCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIIOTBHI, HU3y4YCHUE
XUMUYECKUX  CBOWCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHUE
KaueCTBCHHOW peaklud Ha CyabpaT-uoOH W HaOMIoJeHUEe TMpu3HaKa e¢
pOTEKaHMsl, O3HaKOMJIeHHE ¢ (U3NMUECKUMU CBOWMCTBaMH a3oTa, pocdopa u nx
COCIMHEHH (BO3MOXKHO HCIOJIb30BAaHUE BUJEOMATEPHUATIOB), oOOpa3LaMu
a30THBIX U (OCPOPHBIX yIOOPEHHUIA, TOTyICHHE, COONpaHne, paclio3HaBaHUE U
W3YYEHHUE CBOMCTB aMMHUaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUil Ha HOH
aMmMoHust U ¢ochaT-MOH U HU3YYEHUE TPU3HAKOB HUX MPOTEKAHMUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHON a30THON KHMCIOTHI C MEIbIO (BO3MOXKHO
UCIIOIb30BaHUE BUIACOMATEPUATIOB), HU3YUYECHHE MOJCNIECH KpPUCTALITUYECKUX
pem€Tok anMmasa, Trpadura, ¢dyiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7CcopOIMM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
IpOTHBOrasa, MojJy4yeHue, COOMpaHHe, PACIO3HABAaHUE U M3YUYEHHE CBOMCTB
VTIEKHUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX pEAKIUid Ha KapOoOHAT W
CUJIMKAT-WOHbl W H3yYEHUE IMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
MPOAYKIMEN CHIMKATHOW NPOMBIIIJIEHHOCTH, PEHIEHHUE 3KCIIEPUMEHTAIbHBIX
3aj71a4 1o TeMe «BakHelnmne HeMeTaJuIbl U UX COSIUHCHUS.



MeTasuiibl 1 KX COeTUHEHMSI

OOmiass xapakTepuCTUKa XUMHUYECKHX DJJEMEHTOB — METaUIOB Ha
OCHOBAHUWU UX IMOJ0XEHUS B [lepronueckon cucteMe XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTayuioB. MeTaminueckas
CBSI3b M METAJUIMYECKAs KPUCTALIMYECKAS PEHIETKA. DIEKTPOXUMUYECKUN PsiT
HalpsDKEHUM MeTauioB. Pu3nyeckue M XUMHUUYECKHE CBOWCTBA METAJLIOB.
O6mme crocoObl momydyeHuss MeTawioB. lIoHATHE O KOppPO3MM METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTBIl HMX OT Koppo3uu. CruiaBbl (CTanb, YYTYH,
JTIOPATTIOMUHUN, OPOH3a) U UX MIPUMEHEHHE B OBITY U ITPOMBIIIJIEHHOCTH.

[[lenounsle  meTamabl: TONOXKeHHWEe B llepuoauueckor  cucreme
xuMudeckux aneMeHToB /. 1. MenneneeBa, cTpoeHMe UX aTOMOB, HAX0XKICHUE
B mpupojsie. Pusnueckue W XUMHUYCCKHE CBOMCTBA (Ha MpUMEpPE HATpUI U
kanust). Okcuapl U THAPOKCHABI HaTpusl W Kanus. [IpuMeHeHue IeToYHbIX
METAIJIOB U UX COCIMHCHHUM.

[[lenoyHO3EMENBHBIE METAUIBI MarHuil W KAJIbIHM: IIOJIOKCHUE B
[lepuonnueckont cucreme xumudeckux d3meMeHToB J[. WM. Menneneena,
CTPOEHHUE HMX aTOMOB, HAXOXJCHHWE B MNpupoje. PU3NUYECKUE U XUMUUYECKUE
CBOMCTBAa MarHus W Kaubllus. BakHeiiine coeauHEeHHS Kaiablus (OKCHI,
TUAPOKCU]I, COJHN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmomMuHuii: nosoxkeHue B llepuonnueckoil cucteMe XHMHYECKUX
snemeHToB JI. M. MeHneneeBa, CTpOCHHME aToOMa, HAaXOXICHHE B MPHUPOJE.
dusznyueckue M XUMUYECKHE CBOMCTBA aMtOMUHHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJA U TUAPOKCHIA ATFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoO€HHE aTOMa, HaXOXKIACHUE B npupoae. Pusndeckue u
XUMUUYECKue cBoMcTBa xkene3a. Okcuiabl, rTupokcubl u conu xenesa (I1) u
xenesa (III), ux cocta, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METaJUIOB M CIIaBOB, MX (U3UYECKUMU
CBOMCTBAaMH, H3YYECHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOIb30BaHUE BHJICOMATEPHUANIOB), OCOOCHHOCTEH B3aUMOJIECHCTBUS OKCH]IA
KaJIbIMsI M HAaTpUs C BOJIOM (BO3MOKHO MCIIOJIB30BAaHME BHACOMATEPUAIIOB),
MCCJIEIOBAaHUE CBOMCTB JKECTKOM BOIBI, TPOIIECCA TOPEHUS JKelie3a B KUCIOPOIE
(BO3MOXKHO UCIIOJIB30BaHUE BHJICOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUs
KQUEeCTBEHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbLHs, A TIOMUHHNS, IUHKA, KEJIe3a
(I) u xenesa (III), memu (II), HaOmrOmEHWME U OMUCAaHUWE TMPOIIECCOB
OKpallluBaHUsl IUIAMEHHM HWOHAMM HaTpHUs, Kaausd M Kaublusd (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHAIOB), HCcieAoBaHUE aM(pOTEPHBIX CBOMCTB



TUAPOKCUAA AIIOMHUHHUS M THUAPOKCHAA IIUHKA, PELICHHE 3KCIIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelnme MeTaljbl U UX COSTUHECHUSY .

XuMuUS ¥ OKpY:Kaoias cpeaa

BemecTtBa m Marepuaiibl B TTOBCEIHEBHOM XU3HM 4YEJIOBEKA. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMUUYECKHUX peakiuii B ObITy. [lepBas momoip npu
XUMUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIoIIe cpebl (MpeenabHas JomyCcTuMast
KOHILIEHTpanusi Bemects, panee — [IJIK). Pomp xumMum B penieHuun
AKOJOTUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3iioB MaTEPUAIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, MIOJTUMEPHBIC
MaTepualbl).

Mescnpeomemmuuie ceazu

Peanuzanus MexXnpeaMETHBIX CBs3EH MPU M3YUYEHHH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCA Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUM, TaK W TIOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH I OTHEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEeHHO-HAayYHbIE TTOHSATHS: HaAy4YHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIU3, CHUHTE3, KilacCU(UKalus, NePUOIUIHOCTh, HAOJIIOJICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHHUE, W3MEPEHUE, MOJECIb, SBJICHUE, MAPHUKOBBIN
3 dekT, TeXHOIOTUSI, MAaTEPHUAITHI.

dusnka: MaTepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, JUDJICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€  COCTOSIHME  BEUIECTBAa, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJTMYECKasi pemETKa, CIUIaBbl, (PU3NUECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, npixanue, 6mocdepa, IKOCUCTEMa, MUHEPATHHBIC
yA00pEeHHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHbBIE MOPOIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOI'O OOILIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJ¢ OOy4eHHs XUMHUH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JI€ATEIBHOCTH B COOTBETCTBUH C  TPaJULUOHHBIMU
POCCUNCKUMHU COLMOKYJbTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMaMu IMOBEAEHUS U CHOCOOCTBYIOT
npoleccaM CaMONO3HaHUs, CAMOPA3BUTHA U COLTUATM3ALUN O0YyUYarOIINXCS.

JIMuHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYyYaroUIMXCs
PYKOBOJICTBOBATbCA CHUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OpPHEHTAUUWA H
pacIIMpEHNE OIbITa ACATEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

LIEHHOCTHOIO  OTHOLIEHUS K  OTEYECTBEHHOMY  KYyJIbTYpHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO, NTOHMMAHUS 3HAYECHHUS XMUMHUYECKOU
HAyKW B KU3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOM
uHbopManmein O TEepPeOBBIX JOCTIDKCHHUAX U OTKPBITUSAX MHUPOBOM U
OTEYECTBEHHOM XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NPEICTAaBICHUS O COIMAIBHBIX HOPMax M NPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEIOBATEIbCKON, TBOPUECKOM M JPYTUX
BUJIAX JIESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATENBHOCTH
IIPU BBINIOJHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIEPUMEHTOB,  CO3JJaHUM  Y4YEOHbIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMOINOHUMAHMIO W  B3aMMOIIOMOIM B  Tpolecce JTOM  yueOHOM
NEATENIbHOCTH, TOTOBHOCTH OIIEHUMBATH CBOE ITOBEJICHHE U TOCTYNKHA CBOUX
TOBApHILEH ¢ MO3ULMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUI ITOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH U COCTABIISIOIINE
OCHOBY JIJIsl HOHUMaHUS CYIIIHOCTH Hay4YHON KapTHHBI MUPA, IPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEN;



MIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUI
M0 XUMHHM, HEOOXOJIWMMBbIEC I OOBSICHEHUS HaOII0/IaeMbIX MPOLECCOB U
SBJICHUH, MO3HABATEIbHON, MH()DOPMALIMOHHONW U YUTATENBCKON KYJIBTYpHI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YeOHBIMM TEKCTaMH,
CIIPAaBOYHON  JINTEPATypOM,  JOCTYHNHBIMHM  TEXHUYECKHMMH  CpPEICTBAMHU
UH(OPMAIMOHHBIX TEXHOJIOTHI;

uHTepec K OOyYeHHI0 W TO3HAHHIO, JI0003HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa30BaHWIO, TIPOEKTHOW H  HUCCIEI0BATEIbCKOU
NEeSITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHSI OOyUYEHUS B
JTaTbHEHIIIEM;

4) popMupoBaHKs KYJAbTYPhI 310POBbS:

OCO3HaHUE IIEHHOCTU >XU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKU HA 3JI0POBBII 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUNA U
HENpPUATHE BPEIHBIX MNpPUBBIYEK (YMOTpeOJEHUs aJKOroJii, HApPKOTHUKOB,
KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBwi  OE30MAaCHOCTU  MpHU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B OBITY U peajbHOU KU3HU;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHHIO Mpodeccuil W Tpyaa pa3IudyHOTO
poJia, yBaXK€HUE K TPYIy U pe3yibTaTam TPYIOBOM AESATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUU 10 XUMHH, OCO3HAHHBIM BHIOOD
WHIAVMBUIYAIbHOM  TPAaeKTOPUHM TPOJOJDKEHHUsT 00pa3oBaHUsT C  Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEH, yCHemHoH NpohecCHOHATBHOW IEATETHPHOCTH W Pa3BUTHSA
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBaThCi B MpodeccroHaTIbHOM
cpene;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU I1eJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KaK HCTOUYHUKY
KU3HH Ha 3emile, OCHOBE €€ CYIECTBOBAHMSI, TOHUMAHUE LIEHHOCTH 310POBOI0
u Oe3omacHoro obpasza »U3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOCHUS
npaBul OE30MacHOTO TOBEIEHUS TpH paboTe C BEIIECTBAMH, a TaKXe B
CUTYALMSIX, YTPOXKAOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, 15
pelIeHuss 3aaad, CBA3AHHBIX C OKPYXKAIOLIEW IIPUPOAHOM CpENOW, It
NOBBIIICHNS YPOBHS 3KOJIOTHUECKOW KYJNbTYPhl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 53KOJOTMYECKMX MpoOJiieM U MyTed HX peuleHHsl IMOCPEICTBOM
METOJOB XMUMUH, IKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pPE3yIbTATOB BBIACISAIOT 3HAYMMBIC JUIS
dbopMupoBaHUsS MHPOBO33PEHHsI OOIICHAYYHbIE MOHSITHS (3aKOH, TEOpHs,
OPUHLMI, TUNOTe3a, (akT, CUCTeMa, MpoIecC, SKCIEPUMEHT U JIpYyroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax u
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NOpeaMeroB  (HOpMHUPOBATH
IPEACTABICHUE O LEIOCTHOM HAyYHOM KapTHHE MHPA, U YHUBEPCAIBHBIC
y4yeOHble JeUcTBUS (TO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC, PETYJSTUBHbBIC),
KOTOpbIEe oO0ecrneunBaloT (POPMUPOBAHHUE TOTOBHOCTU K CaMOCTOSTEIHLHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU IEATETbHOCTH.

IHo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIEC Y4eOHbIe 1eHCTBUSA

ba3zoBble 1oruueckue AecTBUs:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTHUECKOTO MBILIJIEHUS MPH OCBOEHUU
3HAHUMN: PACKPBIBATH CMBIC XUMUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHbBIC
MPU3HAKU, YCTAHABIUBATH B3AaUMOCBS3b C JIPYTUMH MOHATHUSIMU ), UCTIOJIB30BATh
MOHATHS JJ1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUMN, BHIOMPATh OCHOBAHUS
U KpUTEpUM [UIsl KJIaCCU(PUKAIMK XUMUYECKUX BEHIECTB M XUMHUYECKHUX
peaklMii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY OOBEKTaMHU
U3YUYCHHUSI, CTPOUTH JIOTUYECKHE PACCYX IACHUSA (MHIYKTUBHBIC, NETyKTUBHBIC,
110 aHAJIOTHH), eaTh BBIBOJIbI M 3aKJIFOYEHUS,

yMEHUE TMPUMEHSTh B IMpoOIlecCe IMO3HAHMUS TMOHATUSA (TPEeIMETHbIE U
METanpeMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, HCHOJb3yeMbIE B
XUMUH, TpPeoOpa3oBbIBATh IIUPOKO TPUMEHSEMbIE B XHWMHH MOJICTHHBIC
MIPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEeMEHTa), XUMU4eckasi opMmyna
U ypaBHEHUE XUMHUYECKOM peaklMM — MpPHU PELICHUU Y4eOHO-MTO3HABATEIbHbIX
3a1a4, C y4€TOM OTUX  MOJEIBHBIX IPEACTABICHUM  BBIABIATH WU
XapaKTepu30BaTh CYIIECTBEHHbIE MPHU3HAKA U3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M XMMHYECKHUX PpEaKIui, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TMPUYUHHO-CICJCTBEHHBIE CBSI3M W NPOTHBOPEYUS] B
M3Y4aeMBbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBareJbCcKie AeCTBHUSA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHl B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KadyecTBE OCHOBBI il (OPMHUPOBAHUS TUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUM;

npuoOpeTEeHNE OMbITa MO IUIAHWPOBAHUIO, OPTaHMU3AIMH U MPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJOM IIpoliecca,
CaMOCTOATENbHO MPOrHO3UPOBATH €r0 pe3yibTaT, PopMyIupoBaTh 0000IIEHUS



U BBIBOJIBI IO pe3ysibTaTaM MPOBEAEHHOTO OMbITA, HCCIIEOBAHUS, COCTABISATh
OTUET O MPOJICNIAHHOMN padoTe.

Pabora ¢ uHpopmanmei:

yMEHUE BBIOMpATh, aHAJU3UPOBATH W WHTEPHPETUPOBATH WHOOPMAIUIO
pa3NUYHBIX BUAOB W (GOPM TPEACTABICHUS, TMOJIy4aeMYyl0 M3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-MOMYJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMUS,
CIpaBOYHbIE MOCOOMs, pecypcbl IHTepHeTa), KpPUTHYECKHM OLEHUBATH
IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMALHUIO;

yMEHUE NMPUMEHSATh Pa3jIndHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpE
uH(pOpMAaIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX [JIsl BBIIIOJIHEHHUS
y4eOHBIX U IMO3HABATEJIbHBIX 3374 OMPEACIEHHOTO TUIIA, TPHOOPETEHHE OIbITa
B 00JIaCTH HCIIOJIb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MMOMCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO (OPMY NpENCTaBICHUS
uHbOpMAIIMU U WLIIOCTPUPOBATh pelIacMble 33aJa4d HECIOKHBIMH CXEMaMH,
TuarpaMMami, IpyrumMu opmamu rpaduki 1 iX KOMOWHAISMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCJIeI0BATENbCKOM NeSATENbHOCTH uH(pOpMaIIo 0 BITUSTHAN
IPOMBIIIEHHOCTH, CEJIbCKOIO XO034iCTBA W TPAHCIOPTa HAa COCTOSHHE
OKPY’KaroIIEH MIPUPOJHOU CPEBI.

KoMMmyHHMKaTHBHbBIE YHHBepPcaibHbIe YueOHble 1eliCTBUSA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora U (WiIM) TUCKYCCHUH) IO
CYWIECTBY 0OCyXkmaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEATIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS NPEJIOKEHHOM 3a1a4H;

YMEHUSI TPEACTABIATh TMOJYYEHHbIE pe3yibTaThl IMO3HABATEIbHOU
NESATENbHOCTY B YCTHBIX W THUCBMEHHBIX TEKCTaxX; JeNaTh MpPE3eHTALUIO
pE3yNbTaTOB  BBINOJHEHUS XHMHUYECKOrO JKCIEpUMEHTa (1abopaToOpHOro
OTbITa, J1a00PaTOPHOI pabOThI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4€OHOTO
MIPOCKTA);

yMEHUsl y4eOHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJILHOM W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH TMpPU  PEIICHHUH
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE ydé€ra OOIIMX MHTEPECOB U COIJIACOBAHMS
no3utuid  (oOcyXzaeHus, OOMEH MHEHHUSIMH, «MO3TOBbIE  IITYpPMbD»,
KOOpJIMHALIMA COBMECTHBIX JIEUCTBHUI, OINpEAEICHUE KPHUTEPUEB IO OIEHKE
KauecTBa BHITIOJTHEHHON pabOTHI U APyrue).

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHUE CaMOCTOSITEJIbHO OINpPEACNATh IENH ACSITENIbHOCTH, MJIaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO



JeATeNIbHOCTh, BEIOMpATh Hanbosee 3(ppeKTUBHBIE CIOCOOBI PEIICHUS YUeOHbIX
Y TO3HABATEJIbHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABJIATH WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JEUCTBUM NPU BBINOJHEHUH 33aJaHUM C y4ETOM
MOJTyY€HUs] HOBBIX 3HaHUN 00 M3y4yaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHMBATh COOTBETCTBHUE MOJYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEMJIaracMble B YCIOBHH
3a1aHUM.
HHPEJMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO O0S3aTEIBHOIO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOHN (enepanbHON padboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OO0YYaIOUIMMUCS HAyYHbIC 3HAHUS, YMEHHSI M CIIOCOOBI
JNEUCTBUM, BHUABI JEATEIBHOCTH II0 IIOJY4YEHUIO HOBOIO 3HAHMS, €ro
UHTEPIpETalUY, NMPeoOpPa30OBAHUIO0 U MPUMEHEHHUIO B PA3IMUYHBIX YYEOHBIX U
HOBBIX CUTYAaIUsX.

K koHumy oOydenuss B 8 kJacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCT Yy 00YUAIOIINUXCS YMEHUM:

e PpAacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECH
(oTHOpOIHASI U HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIApHAas Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpHAs
Macca, MaccoBas JOJ1I XHMHYECKOrO JJIEMEHTA B COEAUHEHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHMCJIOTA, OCHOBAHME, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUs, XUMUAYECKash pPEaKLus,
KJIaCCU(PHUKAIUS PeaKIMi: peaKluu COSUHEHMSI, pEaKIIUN pas3IoKeHus,
peakiuMu 3aMenieHusi, peakiuu OOMEHa, JK30- U JIHIOTEPMUYECKUE
peakiuu, TerioBoi 2(pdeKT peakiuu, Sapo aToMa, JIEKTPOHHBIA CI0M
aToMa, aTOMHas oOpOuTandb, paAUyC aToOMa, XUMHYECKas CBA3b,
NOJISIpHAst W HEMNOJIspHAs KOBAJECHTHAs CBSA3b, MOHHAsA CBs3b, HOH,
KaTUOH, aHWOH, PAcTBOpP, MaccoBas JOJs BellecTBa (MpPOIECHTHAs
KOHLIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHMYECKHX NOHATUHA U
IIPUMEHSTH 3TH NOHATHUSA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;

e HCIOJB30BAaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OMNpEAeNATh BaJEHTHOCTh aTOMOB  DJJEMEHTOB B  OMHApHBIX
COCMHEHMSIX, CTENEeHb OKHCIIEHUS JJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy



COEJIMHEHUN 1o (popMysiaMm, BUA XUMHUYECKOW CBSI3M (KOBaJCHTHAs U
HMOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

packpeiBath cMbIci [lepmommueckoro 3akona J[. M. Mengeneena:
JEMOHCTPUPOBATh MMOHUMaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX JJIEMEHTOB OT UX MOJoxeHus B [lepuoanueckoi cucreme,
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4E€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKkTepu3oBaTh Tabmuunyio Qopmy [lepmonnueckoit
CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3jiMyaTh IOHATHS «TJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnmna)y, mansie
U OOJIbIINE MEPUOJbI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B
tabiuie «llepuogumyeckas cucrema XuMHUYecKuX sjeMmeHTtoB JI. .
MeHnpeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsj sijapa, oOIIee YHUCIIo
AJIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CJIO0SIM);
KIaccu(UIMPOBAaTh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YHUCTY M COCTABY YYaCTBYIOLIUX B
peaKIuy BEIIEeCTB, M0 TeIIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIHNE XUMHUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAcCOB,  MOATBEpXkIas  ONUCAHUE  MPUMEpPAMHU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KAueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX
MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYK) MOJEKYISIPHYIO W MOJSIPHYKO MAacChl
BEILIECTB, MAacCOBYIO [IOJIF0 XHUMHUYECKOrO JJIeMeHTa 1o ¢opmylie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BEHIECTBA B pPacTBOpPE, MPOBOIUTH
pacy€Thl IO YPABHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTENBHON ESITENBHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHEe, 0000IIeHrne, CHUCTeMaTU3aIuIo,
KJIacCU(UKAIMIO, BBISIBIICHUE NPUYMHHO-CIICICTBEHHBIX CBSI3€H — A
W3YUYEHHSI CBOMCTB BEHIECTB M XHUMHYECKUX PEAKIUN, €CTECTBEHHO-
HAay4HbIE  METOJIbl  TO3HAHUS —  HaONIOJIeHHe, HU3MEpEeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

CI€NOBaTh IpPaBWIaM TMOJIb30BAHUS XMMHYECKOM TOCYIOH W
1abopaTopHbIM 000OpYyJOBaHUEM, a TakKKe MpaBUiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMU IO BBIIOJHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPaAHUIO



K

ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHCIOPOZA), MPUTOTOBICHUIO
pacTBOPOB €  ONPENCIEHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHAE IKCIICPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB MIENOYEH U KHUCIOT C  TIOMOIIBIO
WHIUKATOPOB (JakMyc, peHondTaaeut, METUIOPAHX U IPYTHE).

KOHI[y oOydeHHs B 9 KJiacce TpEIMETHBIE pe3yNbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaThb c(POPMHPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHUN: XUMUYECKHIl
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJI0’KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHCJICHUS, XHMHUYECKas pEeaklHs, XUMHYECKas CBA3b, TEIIOBON
ahdeKT peakuuu, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAS TUCCOUUALNS, PEAKIIUM NOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHMCJIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHWE U  BOCCTaHOBJICHME,
ainotponusi, amMQpOTEepPHOCTh, XHUMHUYECKass CBI3b (KOBaJEHTHa,
MOHHAs, MeTaJUIM4ecKasi), KpUCTAJUTMYECKass pemérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUU, MPEaAcIbHO
nonyctumas konnenrpanus [1/IK BemecTsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHSATHA U
MPUMEHSITh 3TH TIOHSTHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY IS COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUI;

ONpPENENIATh BAJEHTHOCTh M CTEINEHb OKHUCIECHUS XUMHUYECKHUX
AJIEMEHTOB B COEIWHEHUAX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUH Mo Qopmyiam, BUT
XUMUYECKON CBs3M (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKasi) B
HEOPTraHWYECKUX COCTUHEHUSIX, 3apsil MOHA MO XUMHUYECKON (Gopmyiie,
XapakTep Cpelbl B BOAHBIX PAaCcTBOPAX HEOPTaHUYECKUX COEAUHECHUH,
THN KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCHIBATh U XapaKTepHU30BaTh
TabauuHyto Gopmy Ileproanueckoil CUCTEMbl XUMUUECKUX AJIEMEHTOB:
pa3nuyarh NOHATHUS «rJlaBHas noArpynna (A-rpynma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbsie U OONbIINME TMEPHOJbI, COOTHOCUTH
0003HaueHHUsA, KOTOphIE HUMEIOTCS B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKUX



AJIEMEHTOB (COCTaB W 3apsija sapa, oOIlee 4YHCIO BJIEKTPOHOB U
pacmpenielieHde HX IO JJICKTPOHHBIM CJI0sIM), OOBSCHATH OOIINE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJMHEHUI B
npeAenax MajiblX MEepUOAOB U IIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh  XUMHUUYECKHE  DJIEMEHTHI,  HEOPraHUYECKUE
BEILECTBA, XUMUYECKHE PEAKINH (IO YHUCITY U COCTABY YYaCTBYIOLIUX B
peaKiMK BEIIECTB, MO TEMIOBOMY d(DQeKTy, 0 M3MEHEHHIO CTereHen
OKHUCJICHUS] XMMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBAThH) OOIIKME U CHEIU(DUUECKUEe XUMUYECKUE
CBOMCTBa TMPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
IpuMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIInii;

COCTaBIIATh YPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMAIUMU KHUCIOT,
HIEJI0Yed M COJIEH, TOJIHBIE W COKpAIlEHHBIE YPAaBHEHUS PEAKLIHAN
MOHHOTO  OOMEHa, YypaBHEHMsI  peaKIuii,  MOATBEPKIAIOIINX
CYILIECTBOBAHUE T€HETHUECKOW CBA3U MEXK]y BEIECTBAMH Pa3IUUYHBIX
KJIACCOB;

PacCKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca ITHX PeaKIuii;
MPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTH TPOTEKaHUs XUMUUYECKUX MPEBpAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAacCOBYIO JIOJI0 XHMMHUYECKOTO »3JeMeHTa 1o Gdopmysie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOIUTH
pPacy€Thl MO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONOaTh  MpaBWa  TOJB30BAaHUS  XMMHUYECKOW  TOCYIOW U
nabopaTopHbIM 000OpYJIOBaHMEM, a TaKXke MpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKHUX ONBITOB IO TOJIYYEHHUI0O W COOHMPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa M YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMHU, TMOJATBEPKAAIONIME KAueCTBEHHBIM COCTaB
pa3JIMUHBIX BEIECTB: PACMO3HABATh OINBITHBIM MYyTEM  XJOPHU/I-,
Opomun-, womua-, kapbonar-, ¢ocdar-, CcuIHKar-, Ccyiabdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEIIECTB;



e TMPUMCHATH OCHOBHBIC OICPAIMHM MBICIUTCIIBHON JCATCIBHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHHEe, 0000IIeHrne, CHUCTeMaTU3aIuIo,
BBISIBJICHUE TIPUYUHHO-CJIC/ICTBCHHBIX CBSI3CH — JJIST U3YUYCHUSI CBOMCTB
BCIICCTB M XHMHUYCCKHX PEAKIIUHA, €CTeCTBEHHO-HAyYHBIC METOIbI
MO3HAHUS — HAOJIOJIEHNEe, U3MEPEHUE, MOJICTUPOBAHHUE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosaunuyectBo yacos
DJIEeKTPOHHBIE
HaumenoBanue pa3jiesioB (uudposBbie)
I KoHuTpoubH IIpakTHyeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIC
/ ble padoThI ue padboTbl
I pecypcnbl

Pa3nea 1. IleppoHavyanbHble XUMUYECKHE OHATHS

XuMusa — Ba)kHast 00J1aCThb

1. €CTECTBO3HAHMS U 5 5 https://m.edsoo.ru/
1 [IPaKTUYECKOU YNVIX660G
NEeATEILHOCTH YEI0BEKA
1. BemecTBa 1 xXumMmudueckue 15 1 https://m.edsoo.ru/
2 pcaxkuuu ONNXRI1VFO0
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacTaBuTe M HEOPraHMYECKUX BelleCTB
2. Boznyx. Kucnopoa. 6 https://m.edsoo.ru/
1 ITousitne 06 oxkcumax D5SBORTY30
2. Bonopoa. Ilonsitue o 2 1 https://m.edsoo.ru/
2 KHCJIOTaX U COJIAX SD61JZ6PS
2. Bopa. PactBopsl. [lonsiTue 5 1 1 https://m.edsoo.ru/
3 00 OCHOBaHUAX M1315KJBM
2. OCHOBHBIE KJIACCHI 11 1 1 https://m.edsoo.ru/




HCOPTaHNYCCKUX OTSASMOWT

COE€TUHEHUN

Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx iemeHToB /I. U. Menpaesneena.
Ctpoenue atomoB. XumMuieckasi cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeAKIIHI

[Tepuoanueckuii 3aK0H U
IIepnonnueckas cucrema
3. https://m.edsoo.ru/
) XUMHUYECKUX AIEMEHTOB /. 7 TCBIBVWEZ
N. MenpneneeBa. CtpoeHue
aroMma
XuMudeckas CBS3b.
3. OKHCIIHTEIBHO- 2 ) https://m.edsoo.ru/
2 BOCCTAHOBUTEJIbHBIC F6AOASDPF
peakuuu
FiToro 1o paseny 15 https://m.edsoo.ru/
LRYWBJPES
PesepBHOE BpeM 3 https://m.edsoo.ru/
KQBD02J69
OBIIEE KOJIMYECTBO 68 5 5
YACOB I10 TTPOTPAMME




9 KUIACC

VIIA-rpynnel. ['anorenst

Ne KoanyecTBO 4acoB
DJIEeKTPOHHBIE
HanmenoBanmue pa3jiesioB (uudposBbie)
n Kontpoabsn IIpakTH4eck
U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI ue padoTbl
pecypchl
n
Pa3nen 1. BemecTBO 1 XMMU4eCKHe PeaKIH
[ToBTOpEHME U yTIITyOJICHHE
L 3HAHUN OCHOBHBIX Pa3IeiIOB 5 1 hupes modsoon
1 pasit EQETUT35Z
Kypca 8 kiacca
1. OCHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/
2 XUMHUYECKUX PEaKIui AFN4LWG7U
DNEKTPOIUTUYECKAS
L ucconuanyst. XuMHYECKHUE 8 1 1 huipesmdsoor
3 | AMcconHatiL KODUR50VV
peakiuu B pacTBOpax
Hroro no pazneny 17
Pa3znea 2. HeMeTa/JIBI M HX COeTMHEHHUS
OOm1ast xapaKTepUCTHKA
2. https://m.edsoo.ru/
XUMHUYECKHUX DIIEMEHTOB 4 1

ZTNI1F700I




OO6mrast xapaKTepuCTHUKA

2. XHMHYECKHUX 3JICMECHTOB 6 https://m.edsoo.ru/
2 VIA-rpynmel. Cepa u eé P3DHMFB09
COEeIMHEHHNST
OOm1ast xapaKTepUCTHKA
2. XUMHYECKUX DJIIEMEHTOB 7 https://m.edsoo.ru/
3 VA-rpynmsl. A3oT, pocdop VOXDOUX2S8
U UX COEIUHEHUS
OO6mr1ast xapakTepuCTHKA
2. XHMHYECKHX 3JIECMEHTOB 2 https://m.edsoo.ru/
4 IVA-rpynnel. Yriepon u JPJ200VIX
KpPEMHUU U UX COCTUHEHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/JILI M BX COeIHHEHUS
3. 06 . 4 https://m.edsoo.ru/
) II[1i€ CBOMCTBA METAJIOB GHVILENTS
3. Baxxneiinmme MeTauibl 1 UX 16 https://m.edsoo.ru/
2 COEIMHEHN EFKQWO9HZI
Hroro no pazneny 20

Pasnen 4. Xumus u oxkpy:kamomas cpeaa




4. BeuecTBa 1 Marepuaisl B

https://m.edsoo.ru/

1| sxusmn wenosexa 3 TFNBWEF7Y
Hroro no pazaeny 3
p 3 https://m.edsoo.ru/
€3epBHOE BpeMs FYSRY75R9
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME







ITHOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
Ne KosmuecTBo yacos
DJIeKTPOHHBIE
Jlara P
n Kounrtpoas | Ilpakrnuec uugposbie
Tema ypoka Hsyve
/ Bceero HbIe KHe o o0pa3zoBaTesb
Iy padoThbI padoThbI HbI€ pecypchbl
[Ipeamer xumun. Poss xumuu B hitpsci

1 T 1 m.edsoo.ru/
YKU3HU YesoBeka. Tena 1 BeniecTsa L62DS2CZR
[TonsaTue o MeTroax MO3HAHUS B bipes

2 1 m.edsoo.ru/
XHMIH 9ZJAEW050
[Ipaktuyeckas padora Ne 1 «IIpaBuna

ab0ThI B 1a00paTOpUU U MPUEMBI bpe:

3 p6 p6 P P 1 m.edsoo.ru/
oOpareHus ¢ 1a00paTOPHBIM LSEW4353D
000pyI0BaHHEM)

https:
Yucrrle BentecTBa 1 cMecu. CriocoObI hitps://

4 . 1 m.edsoo.ru/
pazaeneHus cmeceit 6TME2 [FWS
[IpakTuyeckas padora Ne 2 https:/

5| «Pa3genenue cmeceli (Ha npumepe 1 m.edsoo.ru/
OYMCTKH [IOBAPEHHOM COJIN)» K3LSSMCRY

6 | ATOMBI U MOJIEKYJIBI 1 https://




m.edsoo.ru/
BLS04WTBS

XUMHUYECKUE AIIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB

https://
m.edsoo.ru/

AH3D4DNAX

IIpocTsle U CIOKHBIE BELIECTBA

https://
m.edsoo.ru/

DXJBSTJ95

ATOMHO-MOJ’ICKyanHOC YUCHUC

https://
m.edsoo.ru/

IMOBJ3QZ5

3aKOH MOCTOSHCTBA COCTABa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHUYECKHX 3JICMEHTOB

https://
m.edsoo.ru/

IMC496FX6

OTtHocuTENbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca

https://
m.edsoo.ru/

PIZPCIMDX

MaccoBas J0JIs1 XUMHYECKOIO
9JICMCHTA B COCIMHCHHUHA

https://
m.edsoo.ru/

GHV58QMVE

KomanuectBo BemecTsa. Moib.
MomnsipHast macca

https://
m.edsoo.ru/

368UNLS5Y?2

®u3nYecKue U XUMHUYECKHE SIBJICHUS.
XuMHU4YecKash peakus

https://
m.edsoo.ru/

YZMB8S6ATH

[Ipu3Haky u yciioBUs NPOTEKAHUS

https://




XUMHUYCCKUX peaKuHﬁ

m.edsoo.ru/

N6DVNIKQS
https://
3aKOH COXpaHEHUsI MacChl BEIIECTB. TS
X m.edsoo.ru/

MMHWYECKHE YPABHEHUS MSDSATHVM
BrrunciaeHus Komm4yecTBa, MacChl https://
BEILECTBA 10 YPABHEHUSIM m.edsoo.ru/
XUMHUYECKHX PEaKIHii LUY9U3EQE
Kiaccudukanmst XuMuaecKux https:/
peakuuii (CoeAMHEHNUs, Pa3JI0KEHNUS, m.edsoo.ru/
3aMeIIeHHs, OOMeHa) L4807LAGB
M. B. JIoMOHOCOB — y4€HBIi1- https:/
sHIMKJIoNeuCcT. O600IeHne U m.edsoo.ru/
cucTeMaTu3alus 3HaHu! PIWARH3AB

https:
KonrtponsHas padora Nel no reme hutps/

B m.edsoo.ru/
«BemecTBa 1 XUMUYECKUE PEAKLIUN» ON62SNERU
Bo3ayx — cmech ra3zos. Cocras https://
Bo3ayxa. Kucinopoa — sneMeHT u m.edsoo.ru/
npoctoe Beuectso. O30H XONONRNI1P
DU3NYECKUE U XUMUYECKUE CBOMCTBA https://
KHCIIopo/ia (peakiuu OKUCIICHUS, m.edsoo.ru/
ropenue). [lonsarue 06 okcumax FBS1JRKMB




CriocoObI oTy4YeHus1 KUCIIOPO/ia B https://
1a60paTOPUU U TIPOMBIIIIICHHOCTH. m.edsoo.ru/
[Tpumenenue kucmopoaa VIWB6A2RD
TennoBoit 3¢ ekt Xumuueckoi
https://
peaKkiu, MOHATHE O
m.edsoo.ru/
TEPMOXUMHUYECKOM YPaBHEHUHU, HK30- PNMKJZHKX
U SHAOTEPMUYECKUX PEAKIIUSIX
TomuBo (HedTh, yroias U METaH). https://
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 m.edsoo.ru/
IPEAOTBPALIECHHUS USNYSUUW2
[IpakTrueckas padota Ne 3 o Teme https://
«Ilonyuyenue u cobupanue m.edsoo.ru/
KHCJIOPO/Ia, N3Y4YEHHUE €r0 CBOWCTBY» 5516UHX3R
https:/
Bonopon — snemeHT u mpocrtoe RS
u m.edsoo.ru/
BemecTBo. HaxoxaeHue B mpupoe WD392ACWE
DuU3NYECKUE U XUMUYECKUE CBOMCTBA Biip-.
m.edsoo.ru/
Bogopoja. [Ipumenenue Bogopoaa 0S728450R
https://
[ToHsiTHE O KHCIIOTAX U COMSAX m.edsoo.ru/
TMWNIVC43
CriocoOslI MmosTy4eHus BOAOPOIa B https://
m.edsoo.ru/

nabopaTopuu




CITOIUCIP

[IpakTuyeckas pabora Ne 4 o Teme
«ITony4yenue u cobupanue BOAOPOA,
W3Y4YEHHUE €ro CBOMCTB)»

https://
m.edsoo.ru/

SS3IWAX33K

ModnsipHblii 006EM Ta30B. 3aKOH
ABoraapo

https://
m.edsoo.ru/

M3KSO10DQ

Brrunciienus o0béma, KOJIMYECTBA
BEIIIECTBA T'a3a 10 €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIN 00BEMY

https://
m.edsoo.ru/

MXGOY304M

Brruncienus o0bEMOB ra3os Mo
YPAaBHCHUIO PCAKIIHMU HAa OCHOBC
3aK0HA 00BEMHBIX OTHOIIIEHHI Tra30B

https://
m.edsoo.ru/

9TQSAXABY

dusnueckre U XUMHUECKHE CBOMCTBA
BOJIbI

https://
m.edsoo.ru/

7AOGFZK4R

Cocras ocaoBanuii. [lousatue 00
WHIUKATOpaX

https://
m.edsoo.ru/

IXB2W6IVL

Bopna xak pacTBopuTEND.
HaCI)IIIICHHLIC 1 HCHACBIIICHHBIC
pacTBopbl. MaccoBast 107151 BelecTBa
B pacTBoOpe

https://
m.edsoo.ru/

MKHXPOFH4




[IpakTrueckas padota Ne 5 o Teme

«ITpuroroByiieHue pacTBOPOB C }ﬁp—z// /
m.edsoo.ru
onpeacnEéHHON MacCOBOM JToeH WXUKPAUOA
PacTBOPEHHOTO BEIIECTBAY
Kontponbnas padota No2 o teme h—ttl%// /
m.edSo0.1u
«Kucnopoa. Bogopoxn. Boga» IM7935DRY
Oxkcupspl: cocTaB, KacCu(pUKAIUS, :ﬂ—ttﬁo o/
HOMEHKJIaTypa STFSIINAY
ITonyuyeHue u XMMHUYECKUE CBOMCTBA https:/
KHUCJIOTHBIX, OCHOBHBIX U m.edsoo.ru/
aM(pOTEPHBIX OKCHJIOB 8JIAZ9YWS2
OcHoBaHHUS: COCTaB, KJIacCU(DUKALINSA, h—m%// /
m.edsoo.ru
HOMEHKJIaTypa SU39THUSC
[Tony4yenue 1 XuMHUYECKHUE CBOMCTBA }ﬁp—;// /
> m.edsoo0.1u/
OCHOBaHMM GDYA2SROE
Kucnotsr: cocras, kiaccudukanms, h—ttl%// /
m.edSo0.1ru
HOMEHKJIaTypa D6U4WEBK7?
[Tonydyenue 1 XuMHYECKHUE CBOMCTBA hitpsci
m.edsoo.ru/

KHUCJIOT

Z2GCRN45W




Conu (cpennue): HOMEHKIIATypa, https://
CIOCOOBI MOTYYCHUS, XUMUYECKUE m.edsoo.ru/
CBOWCTBA JSNUIMO9TI
[Ipaktrueckas padota Ne 6. Permenue

https:/
SKCHEPUMEHTAIIbHBIX 33/a4 110 TEME medsoo.ru/
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 5éD13 Jf7V
COCTUHEHUI»

https://
I'eneTnueckas cBsI3b MEXKy Kilaccamu p /

m.edsoo.ru
HEOPraHUYECKUX COCIMHEHUN YDS6ZRE31

https://
O06o0061IeHre U cucTeMaTu3amus q /

. m.edsoo.ru
SHAHHH S7TBUOEEYN
KontponsHas padora Ne3 o reme https://
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX m.edsoo.ru/
COeIMHEeHHIT" AFA7IDULD
[lepBbIie MOMBITKY KJIACCH(PHUKAIINN https:/
XUMHYECKHUX 31eMEHTOB. [loHsTHE O m.edsoo.ru/
IpyMIax CXOAHbBIX 3JICMEHTOB COV3CC214
[Iepnonnueckuil 3aK0H 1 hitos.//
ttps:

[Tepronnueckas cucrema i /

m.€dso0.1ru
XUMHYECKUX 3eMeHToB Jl. U. XOFINR3US

Menneneena

[lepuonpl, TpyIIIBI, TOATPYIIIHI

https://




m.edsoo.ru/

NOMWWIRXN
https://
Crpoenne atomoB. CocTaB aTOMHBIX :
m.edsoo.ru/
anep. N3otomnsl IMUDOMRSH
CtpoeHue 2JIeKTPOHHBIX 000JI0UeK https:/
aTOMOB 3J1IeMeHTOB [leprnoauyeckoii m.edsoo.ru/
cucremsl J1. 1. Meneneena T9SYNV8B2
XapaKTepucTuKa XUMHIECKOTO
https://
3JIEMEHTA MO €ro MOJO0KEHUIO B
- . " m.edsoo.ru/
epuoaunyeckon cucreme . U. YIP04OMDX
Menneneera
3navenue [leproauyeckoro 3akoHa
https://
JUTSL pa3BUTHS HAYKH U MPAKTUKH. J].
1M Lo m.edsoo.ru/
. MenneneeB — y4€HbIN, IEAAroT U SZDSXE00P
TpaKIaHUH
PesepBHeIil ypok. O6001IeHNE 1 https://
cUcTeMaTH3aIis 3HaHUH / m.edsoo.ru/
Bcepoccuiickas npoBepodHas pabora ZCQTRPO8Y
KontponsHast padora Ne4 o reme
https://
«Ctpoenne atoMa. XuMHUUYECKast
/B . m.edsoo.ru/
cBs3b» / Beepoccuiickas FTIZFOOWF

MpoBepoyHas pabora




DNEKTPOOTPULIATEIIBHOCTh ATOMOB
XUMUYECKUX IJIEMEHTOB

https://
m.edsoo.ru/

HZA110EDS8

HMonnHasg xumuyeckas CBI3b

https://
m.edsoo.ru/

3SY1RJKVI

KoBanenTHas MoJsipHasaA XUMHUYICCKasd
CBA3b

https:/
m.edsoo.ru/

EOL3MT2AE

KoBanientHas menonsipHas
XUMHYECKasl CBSI3b

https://
m.edsoo.ru/

9YVR3FUXI

CreneHp OKUCICHUA

https://
m.edsoo.ru/

RA6CVXM66

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

https://
m.edsoo.ru/

ZXNCA7TDOZ

OxuciIuTelIn 1 BOCCTAHOBUTEIIN

https:/
m.edsoo.ru/

QPS46Z5PU

PeseprubIil ypok. O600meHIE 1
CHCTEeMaTU3alMsl 3HaHUH 110 TEME
«Ctpoenue atoma. XuMHUecKas
CBSI3b)»

https://
m.edsoo.ru/

4RH7M35NF

PesepBHelit ypok. O60011eHNE 1
CUCTeMaTH3allHsl 3HAaHHUH

https:/
m.edsoo.ru/

7DNRBZ948
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9 KUIACC

Ne KounyecTBo 4acoB
JJIeKTPOHHBIE
Jara P

n KourTpoan uudposbie
Tema ypoka IMpakTuuec H3y4eH

/ Bcero HbIe o0pa3oBaTeibH

KHue padorpl | HA

L padoTbI ble pecypchl

[lepnonnueckuil 3aK0H. httog/
ttps:

Ilepnonnueckas cucrema S

1 T 1 m.edsoo.ru/
XUMHYeCKHX 31eMeHToB Jl. U. ECRKA9OAY
MenneneeBa
3aKOHOMEPHOCTH B hitos.//
W3MEHECHUU CBOWCTB Altps:/;

2 1 m.edso0o.ru/
XI/IMI/I‘ICCKI/{X 3JIEMEHTOB GNJPEROFB
MEPBbIX TPEX MEPUOIOB
Knaccudukanus n https://

3 | HOMEHKIaTypa 1 m.edsoo.ru/
HEOPraHUYECKUX BELIECTB WTO1WRA2
Buabsr xXuMHu4decKkou CBA3U U https://

4 | THUIBI KPUCTAIIMYECKUX 1 m.edsoo.ru/
perérok UI4YSCFRV




Konrtponsnas padora Nel mo

teme «IloBTOpenue u https://
yriyOJIeHe 3HAHUMA m.edsoo.ru/
OCHOBHBIX Pa3JIeiioB Kypca 8 JAX8ZN212
KJIacca»
Knaccudukanus xumuaeckux https://
PEAKLHIA MO Pa3IUYHBIM m.edsoo.ru/
HpU3HAKaM X8XAET7E2]
ITonsiTHE O CKOpOCTH httog/
o ttps:
XUMUYECKON PEaKLIHH.
i m.edsoo.ru/
OHSITUE O TOMOT€HHBIX U CVLXCYYTN
TE€TEPOrE€HHBIX PEAKIIHIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. PaKTOpHI,
https://
BIISIOIINE HA CKOPOCTh
. m.edsoo.ru/
XUMUYECKON PEaKIUU U HAFHTNZNM
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
https://
OxucauTenpHo- RUPSi
m.edsoo.ru/

BOCCTAaHOBUTCIIBHBIC PCAKIITUN

648V11026




Teopust 3IEKTPOIUTUYECKON https:/

nuccoranui. CUIbHEIE U m.edsoo.ru/

cl1aOble SIEKTPOIUTHI 2KCYCLZ16
https://

HonHbIe ypaBHEHUS peaKLUil m.edsoo.ru/
VN2SBONIR

XHUMHYECKHE CBOMCTBA KHUCIOT

1 OCHOBAHUH B CBETE https://

MpeACTaBICHUIN 00 m.edsoo.ru/

AIEKTPOIUTHYECKOMN SHH81YVXI

JuccoLanyu

XHUMHYEeCKHE CBOMCTBA CoJIek b p

B CBETE MpeEJCTaBICHUN 00 Attps:/

N m.edsoo.ru/
ANEKTPOIUTUYECKON ETD50TS4G
JUCCcOoLaINU

https://
[TonsaTHE O THIpONIH3E CONEN m.edsoo.ru/
9JFRAVE’W
https:
O0001enue u s
o m.edsoo.ru/
cUcTeMaTH3aIus 3HaHuH FEEIZRMBG
[TpakTnyeckas padora Ne 1. https:/
«Pemenue m.edsoo.ru/
T7VXTFHIT4

SKCIICPUMCHTAJIbHBIX 3a1a4Y»




KonTponbnas pabota Ne2 no

https:/
TeMe « IJEKTPOTUTUYECKAS DS
m.edsoo.ru/
IUCcCcOoIraIys. XUMHIECKHE ORKLZDNUX
peaKkuu B pacTBOpax»
OO0mmas xapakTepuCTHKa https:/
rajgoreHoB. XUMHYECKIE m.edsoo.ru/
CBOMCTBA Ha IIPUMEPE XJI0pa NNYKYZF12
XnopoBogopoa. ComnsiHas
https://
KHCJIOTa, XUMHYECKHE
. m.edsoo.ru/
CBOMCTBA, MOJIyYEHHE, CWVSHLCDIM
MIPUMEHEHNE
[IpaxTuyeckas padora Ne 2 o
o https://
teme «llosyuenue consiHOU
. m.edsoo.ru/
KHCIIOTBI, U3y4YeHHUE e& PVEXIYWEG
CBOMCTBY
Brruucnenus no ypaBHEHUAM
. https://
XMMHYECKUX PEaKIui, eciiu
m.edsoo.ru/
OJIMH U3 PEarcHTOB JIaH B ABISHO7OF

N30BITKE




OO01as xapakTepucTHKa

https://

VIA m.edsoo.ru/
AIIEMEHTOB -TpyTNIIbI VMWKERSEP
AnnoTtponHbie MoIU(DUKALIMN

.. https://
cepbl. HaxoxeHue cepsl 1 e€

. m.edsoo.ru/
COEIMHEHMI B an:Ipoz[e. CX10EUSPO
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE, https://
bu3HYECKUE M XUMUYECKHE m.edsoo.ru/
CBOWCTBA ECGX2B4O0W
Oxkcuppl cepsl. CepHast

https://
KUCIIOTa, (PU3NIECKUE U
. m.edsoo.ru/
XUMHUYECKHUE CBOWCTBA, ULRFLCHH]1
MpUMEHEHNE
XUMUYECKUE PEAKIIUH,
JeKaIUE B OCHOBE
MPOMBIIIIEHHOTO CII0c00a https://
MOJYYEHUSI CEPHOM KUCIIOTBHI. m.edsoo.ru/
XUMHYECKOE 3arpsi3HCHUE H7FT3NON4
OKPYXaIoIIeH Cpeabl
COCTMHCHUSIMU CEPBI
. https://
Brruncnenue maccoBoil 1o
m.edsoo.ru/

BbIXOJla ITPOAYKTA pCaKIIUN

HSJE186WN




OO01mas xapakTepucTHKa

anemMeHToB VA-rpynmnsl. A30T, https:/
pacupoCcTpaHeHUE B IIPUPOLE, m.edsoo.ru/
buznyecKue 1 XUMUIECKHE WAHRMB976
CBOICTBA
Ammuak, ero pusnyeckue u https://
XHUMHYECKHE CBOMCTBA, m.edsoo.ru/
HOJTyYEHHE U IPUMEHEHHE HZAYESF13
[TpakTuyeckas padora Ne 3 o https:/
teMe «llonyyenue ammuaka, m.edsoo.ru/
W3yYEHHUE Er0 CBOMCTB) JORP64IFJ
A3oTHas KACIO0TAa, €€ https://
(bu3HYeCcKre U XUMHIECKHE m.edsoo.ru/
CBOICTBA U2DYEDMYE
Hcnonp3oBaHre HUTPATOB U
coJIell aMMOHHS B KQUECTBE
MUHEPAJIBHBIX Y100PEHUIA. Lpe
m.edsoo.ru/
XUMUYECKOE 3arpsi3HEHNE SHBKCIOCB

OKpYXaIoIIe Cpeabl
COEJIMHEHUSIMH a30Ta




®docdop. Oxcua pochopa (V)

https://
u ochopHas KucioTa, HPS.IL

m.edsoo.ru/
(1)H3flqecxne 1 XUMUYECKUE GDOJSO3WP
CBOMCTBA, MTOJIyYEHUE
Hcnons3oBanue GochaTo B

https://
KaueCTBE MHUHEPATbHBIX

6 53 m.edsoo.ru/

Y0 peHI/II/Iv. arpsi3sHEHUE UAZ3HUGSV
MPUPOJTHOM cpeapl hocharamu
Yrnepon, pacripocTpaHEeHUE B https:/
npupojie, PU3NIECKUe u m.edsoo.ru/
XMMHYECKHUE CBOMCTBA DWOM6SUUL
Okcuabl yraepojaa, ux
(bu3HYEeCcKre U XUMHYECKUE https://
CBOMCTBA. DKOJIOTMYECKUE m.edsoo.ru/
po0JIEMBbI, CBSI3aHHBIE C OXQAPGNCF
okcuyioM yriepona (IV)

https://
YronpHas KUCI0Ta U €€ COU m.edsoo.ru/

OHQHDG6IPA




[Tpaktrueckas padora Ne 4 mo
teme "l[lonyyenune
YIJIEKHUCIIOro Ta3a.
KagecTBeHHas peakuus Ha
KapOoHaT-1oH"

https://
m.edsoo.ru/

G2HZXQGCS

[TepBoHavabHBIC TOHATHS 00
OpPraHNYECKHUX BELIECTBAX KaK
0 COEIMHEHHUAX yTiepoa

https://
m.edsoo.ru/

30TIZ109Z

Kpemuuii u ero coeauHeHust

https:/
m.edsoo.ru/

75JXNHOIS

[TpakTuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAILHBIX 33/1a4 10
TeMe «Bakaenmme
HEMETAIUIBL U X COCAUHCHUS

https://

m.edsoo.ru/
O7EZDOD7Z

Konrponsnas padora Ne3 o
TeMe «BaxkHenmue
HEMETAILIBI U X COCTUHEHMS

https://
m.edsoo.ru/

S85J9UGH3




OO61mas xapakTepucTHKa
XMMHYECKUX 3JIEMEHTOB —

MeETaJUI0B. MeTayuindeckas https:/

CBA3b U METAITHYECKAS m.edsoo.ru/

KpUCTaJUIMYECKas peléTka. XKI1GYPCO1

dusndeckue CBONCTBA

METaJI0B

XHUMHUUYECKHE CBOICTBA

METaJIJIOB. ) i—t‘fg_;:s/éo‘m /

3JI€KTp0XI/Il\fI/IquKI/II/I pan Z7YRNPAEW

HaIpsHKEHUN METaJIOB

O61mue crnocoOb! MOTy4YeHHs

MeTaiioB. CIijiaBbl.

Brruncnenus no ypaBHEHUSIM hite:

. m.edsoo.ru/

XUMUYECKUX PEAKIUHU, ECIH G54GDOI2D

OJINH U3 PEAreHTOB COAECPKUT

puMecHu

ITonsiTE 0 KOppO3UHU hups:
m.edsoo.ru/

METaJI0B AFIGDOWOW
https://

IIenounkie MeTaIbI m.edsoo.ru/
X1B4BPUW?2

Oxcuapl ¥ THIPOKCHIBI https:/

m.edsoo.ru/




HAaTpUA U KaJiusd

Q4DX0G3U9

[Ienoyno3eMeIbHbBIE METAILIBI
— KaJIbIIUHA U MarHui

https://

m.edsoo.ru/
REOCDY0K6

Baxueiinie coenuHeHN
KaJIbIHS

https://
m.edsoo.ru/

CIJIR96CMZA

0O000m1eHne n
cUCTeMaTHU3alus 3HaHUU

https://
m.edsoo.ru/

O5PXGGIBE

JKécTtrkocTh BOABI U CIOCOOBI
€€ yCTpaHeHHUs

https://

m.edsoo.ru/
WEMBFTTTP

[IpaxTuyeckas padora Ne 6 o
teme "XKEcTkocTh BOJBI U
MeTO/Ibl €€ ycTpaHeHus"

https://

m.edsoo.ru/
NF1ROKBS8J

ATIOMUHAN

https://

m.edsoo.ru/
9ZJ8RDITV

AmMdoTepHbIe CBOICTBA
OKCHJIa U THJIPOKCH]IA

https://

m.edsoo.ru/
NISKIIOJ5

Kenezo

https://
m.edsoo.ru/

F20NJRSSR




OKCI/IHBI, THAPOKCUABI 1 COJIN

https://

m.edsoo.ru/

xenesa (I1) u xenesa (11I) |RTUBLAMP
O6o0meHue u hitpec

. m.edsoo.ru/
cHUcTeMaTH3aIrs 3HaHUN NAONGHGKZ
ITpakTrueckas padota Ne 7.
Penrenne https:/
3KCTIEPUMEHTAIIBHBIX 33/1a4 M0 m.edsoo.ru/
TeMe «Baxuelnme MeTaisl 1 ZN7G0QSMX
WX COCIUHEHUS
Boeruucnenus no ypaBHEHUAM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 pEarcHTOB J1aH B https://
U30BITKE UITU COICPKUT m.edsoo.ru/
npuMecH. Beruucinenus AYD2HESIY
MacCOBOM J0JIM BBIXOJa
MPOAYKTA PEAKIUU
O060061IEHNE U hitps://

. m.edsoo.ru/
CHCTEeMaTH3alus 3HAHUH BSTOVTKOP
KonTponsHas padora Ne4 1o https://
TeMe «BakHele MeTaibl U m.edsoo.ru/

703C804GN

UX COCIUHCHUI




6 BemecrtBa u maTepuaiel B https:/

3 IOBCEIHEBHON KU3HU 1 m.edsoo.ru/
9eIoBEKa OFI32JMTO0

6 | Xumudeckoe 3arpsi3HEHHE fitps./

4 y 1 m.edsoo.ru/
OKPYXKaroIIeH cpeIbl 9ANGYEYOI

6 | Posnb xumuu B perieHun huttps/

5 ) . 5 1 m.edsoo.ru/
IKOJIOTHYECKUX MPOOIEM 180203Y28

6 | PesepsHbIif ypok. O6001meHe hitps:/J

6 y 1 m.edsoo.ru/
U CHCTEeMaTu3allns 3HaHU! DTI1BAS5U4

6 | PesepBHbIii ypok. O600IIEHNE hitps:/

7 y 1 m.edsoo.rw/
U CHCTEeMaTu3alus 3HaHU! PSITIZNXV

6 | PesepBHbIil ypok. O6001IEeHNE s/

Q y 1 m.edsoo.rw/
U CHCTEeMaTu3allus 3HaHU! TMK36TIZG
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOI MTPOI'PAMMBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI
OCHOBHOTI0 00111er0 00pa30BaHuUs

1

IIo Teme: ((HepBOHa‘-IaJII)HBIG XUMHWYCCKUC ITIOHATHUS»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATHI: aTOM, MOJEKYJa, XMMHUYECKUN 3JIEMEHT, MPOCTOe
BEILIECTBO, CJOKHOE BEILECTBO, CMeCh (OJHOPOAHAS W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAS
aTOMHass M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MOJSpHAas Macca, MaccoBasl J10Jis
XUMHYECKOT0 JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasl peakIus, Kiaccupukamms peakimii:
peakiMy COEAMHEHUS, pEeaKIUU Ppa3JIOKCHHUs, PEaKIUH 3aMEIICHHs, peakuuu OOMeHa, OK30- U
SHAOTEPMHUYECKUE PEAKINH, TEII0BOM 3 (EeKT peakiuu, pacTBOp, MAaccoBasi J0Js BellecTBa (MPOIEHTHAS

KOHIICHTpAllKs) B paCTBOpPE

1.2

HUIIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATUH B IIPUMCHATH O3THU IIOHATHUA IMIPHU OIMHMCAHUU

BEILECTB U UX IIPEBPALLECHUN




HCIIOJIb30BATh XMMHYCCKYIO CHUMBOJIMKY IJII COCTAaBJICHHUA (1)0pMy.TI BCIUICCTB U ypaBHeHI/Ifl XUMHNYCCKHUX

1.3 .
peakuuit

14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsI MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO
Y4€HHUs, 3aKoHa ABOrapo

1.5 OTIpEIEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

L6 KJacCU(UIUPOBATh XUMHUYECKHE peakiuu (MO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO
TETI0BOMY 3P PEKTY)

1.7 BBIUUCIIATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO H MOJISIPHYFO MacChl BEIIECTB

1.8 BBIUUCIIATH MaCCOBYIO JOJTF0 XUMHUYECKOTO AIIEMEHTa 0 (hOpMyJIe COCTUHEHNS,

1.9 BBIUUCIIATH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE

110 MPUMEHSATh €CTECTBEHHOHAayYHBIE METOABI TIO3HAHUS — HaOJIOJeHUE, W3MEpPEeHHEe, MOCITUPOBAHMUE,
AKCTIIEPUMEHT (peaIbHBIA U MBICIICHHBIN )

2 ITo Teme: «BaxxHelune npeacTaBUTETN HEOPIraHUYECKUX BEILIECTB»

2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHI: OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb

2.2 OTIpeAeATh IPUHAJUICKHOCTD BELIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUN 1o popmyaam

23 KJ1acCU(UIUPOBATh HEOPTAHUYECKUE BEIIECTBA




XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB, IMOATBEPXKIAS

24
ONMCaHKUE TPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIINil

5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX Kauye€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX
CJIeIOBaTh TpPaBHUJIaM TIOJL30BaHUS XMUMHUYECKON TOCYAO0H W 1ab0paTOpHBIM O0OpYyIOBAaHUEM, a TaKKe
npaBujiaM OOpaIIeHHs ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX

Y XUMHYECKHUX OIBITOB MO TMOJYYCHHIO W COOMpaHHWIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEd PaCTBOPEHHOIO BENIECTBA, MJIAHUPOBATH U
MPOBOJIUTh XUMHMUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB WIEIOYEH U KHUCIOT C MOMOILBIO
UHAMKATOPOB (JaKkMyc, (heHosTaaer, METHIOPAHK U IPYTHe)

2.7 MPOBOJIUTH PACUETHI [0 YPABHEHHIO XUMHYECKOUN peaKInu

3 [To Teme: «Ilepuogmueckuit 3akoH u [lepuoanueckas cucrema xumudeckux anementos [. 1. Menneneesa.

CTpOGHI/IC aToMoOB. XuUMHYECKas CBA3b. OKUCIUTEIFHO-BOCCTAHOBUTEIIHHEIC peakuumn»




PaCKpbIBaTb CMBICIT OCHOBHBIX XHUMHYECKUX TTOHATHH: AApO aroMma, BHCKTPOHHBIﬁ CIIOM aToMa, aToMHas

3.1 opOuTans, paauyc aroma, XHUMHUYECKas CBS3b, TMOJSIpHAs ¥ HEMOJsApHas KOBaJCHTHas CBS3b,
QJICKTPOOTPULATCIIBHOCTh, MOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHb OKHUCJICHUA
3.2 KJIacCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
ONKCHIBATh U XapaKTepu3oBaTh TaOiuuyHyio (opmy Ileproanueckoil cucTteMbl XMMHYECKHUX 3JIEMEHTOB:
33 pasnuyath MOHATUS «TJaBHas moarpymma (Arpymma)» u «mobouyHas noarpymma (brpymnma)», «manbiey» u
«OoJbLINE» NEPUOIBI
packpeiBaTh cMmbica [lepuonnueckoro 3akona J[.M. MeHnngeneeBa: JOE€MOHCTPUPOBATh IOHMMAHUE
34 MEPUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKMX 3JEMEHTOB OT WX mnojiokeHus B llepuomnueckoi
cucreme
COOTHOCUTh O0O3HAYECHHsS, KOTOphIe HMeIoTca B TaoOmuie «llepumomuueckas cucteMa XHUMHUYECKHX
3.5 snemenToB J[.M1. MeHieneeBa» ¢ YUCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB
(coctaB u 3apsia spa, o0IIee YUCIIO IIEKTPOHOB U PACTIPECIICHUE UX T10 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEIIATh CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
3.7 OTIPECTATh BUJ XUMUYECKOW CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSAX




9 KUIIACC

Kox nposepsiemoro
pe3yabTara

IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTI0 00111eT0 00pa30BaHus

ITo Teme: «BemecTBO U XUMUYECKasi PEAKIUS

1.1

pPacCKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MMOHSATHUH: pacTBOp, OSJICKTPOJIUTBI, HCIJICKTPOJIUTHI,
SJIICKTPOIUTHYECCKAA AuCCcoOnranusi, pCakKiun MOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHUYCCKOEC PaBHOBECHUC,
06paTI/IMBIe n H606paTI/IMLIe pCaknur, OKHUCIHUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIIUH, OKUCIUTCIIDb,
BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM(bOTepHOCTI), XUMHUYCCKasa CBA3b
(KOBaHeHTHaﬂ, HOHHAas, MCTaJ'IJ'II/I‘{CCKaSI), KpUCTAJUINYCCKaA peméTKa, CILIIaBbl, CKOPOCTH XHMHYSCKOM

peakiuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H MNPUMCHATH 3THU MNOHATHUA IIPU

OIIMCaHUU BEUIECTB U UX MPEBPALICHUI

1.3

COCTaBJIATh YPAaBHEHUS DJIEKTPOJMTHYECCKOW JHCCONMAIMKA KHUCJIOT, IEJIOoYed W COJIeH, IONHBIC H

COKpAIlIEHHbIC YPaBHEHUS peakuil HOHHOTO 0OMeHa




PacCKpbeIBaTh CYHIHOCTb OKHCIIHMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKIII/If/'I moCcpeACTBOM  COCTABJICHUA

14
AJICKTPOHHOTO OajaHca 3TUX PEeaKIuid

1.5 MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU pEaKLIMU

2 ITo Tremam: «HemeTanasl ¥ UX coeqUHEHUSI» U «MeTalluIbl U UX COeIUHEHUSDY
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUIECKIE XUMUYECKUE CBOWCTBA MPOCTHIX M CIOXKHBIX

2.1 BEILIECTB, MMOJATBEPK/1asi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKUX PeaKIui

25 COCTAaBJIITh YPABHEHMs PEAKLMM, MOATBEPKAAKOLIMX CYIIECTBOBAHUE T'€HETUYECKOU CBSA3U MEXKIY
BEILIECTBAMM PA3JIUYHBIX KIAaCCOB

)3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUS
XMMHMYECKUX MPEBPALLICHUIN B PA3JIMYHBIX YCIOBUAX
CJIeIOBaTh TMpaBUJIaM TOJB30BAHUS XUMHUUYECKOW TOCYJ0W W JIaOOpaTOpHBIM 000PYIOBAaHHWEM, a TaKKe

4 MpaBuJiaM 0OpAaIlIeHHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJIHEHUIO Ta00PATOPHBIX

XUMHUYECKHUX OIBITOB IO MOJIYYCHHIO U COOMPAHUIO ra3000pa3HBIX BEMISCTB (aMMHAKa M YTIICKUCIIOTO

rasa)




MMPOBOAWUTL PECAKIHHU, MMOATBCPKIAAIOIINC KaueCTBEHHBINA COCTaB Pa3JIMYHBIX BCHICCTB: PACIIO3HABATH

OMBITHBIM MyTEM XJOpUA-, OpomMua, uoaun, kapooHat, docdar, cuinmkar, cyiabdaT, TUAPOKCUIUOHBI,

2.5
KaTHOHBI aMMOHUS, HWOHBl H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIECTB
3 [To Teme: «XuMus 1 OKpy>Karolas cpeiar
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMUUYeckux noHsATuii: [1JIK BemecTBa; koppo3us MeTaioB
MPUMEHSATh OCHOBHBIE OIEpAllMU MBICIUTEIBLHON JESITeIbHOCTH — aHallu3 M CHUHTE3, CpPaBHEHHE,
19 0000111IeHIE, CUCTEMATH3AITUIO, BRISIBJICHUE MPUINHHO-CIIEACTBEHHBIX CBS3€H — JIJIi M3yYEeHHs] CBOWCTB

BCIICCTB 1 XUMHNUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTOJbI [TO3HAHUS — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 [IepBoHavaibHBIE XUMUYECKUE TTOHSATHS

11 [Ipeamer xumun. Posb XumMuu B )KM3HU YenoBeKa. XUMUS B cUCTeMe HaykK. Tena u BeniectBa. Pu3nyeckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2 [TonsiTue 0 MeTo/Iax Mo3HaHUsS B XUMUHU. YncThle BemecTBa U cMecu. CriocoObl pa3aesieHus cMecei

13 ATOMBI U MOJIEKYJIbI. XUMHUYECKHE d7eMeHThl. CHMBOJIBI XUMHYECKUX AJIEeMEHTOB. [IpocThie U ClioKHBIE BEIIECTRA.
ATOMHO-MOJIEKYJIIPHOE YUEHUE
Xumuueckass Gopmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.

1.4 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBast 10151 XMMHUYECKOTO AJIEMEHTa B
COEIMHEHUH

15 KonuuectBo BemectBa. Moabs. MossipHast Macca. B3auMoCBsI3b KOJIMUECTBA, MACChl M YHUCIA CTPYKTYPHBIX €IUHUIL
BemiecTBa. Pacuérel mo popmyniaM XUMHUYECKUX COCTUHEHUM




1.6

du3nueckue U XUMUYECKUE SBIICHUSA. XHUMHYSCKA pcaKkuus u eé IMPU3HAKH. 3aKkoH COXPAaHCHUSA MACChl BCHICCTB.

Xumunyeckue ypapHeHus. Kiaccudukanus XuMHUUECKUX peaklui (COeIMHEHUS, Pa3I0KEeHHs, 3aMeIIeHUs, 0OMeHa)

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH TOCYI0H, ¢ MpaBuiIaMu paboThl B 1a00OpaTOpUU U MpuEMamMu
oOpamieHust ¢ J1Ta0OpaTOpHBIM O0OPYJOBaHHMEM, H3Y4YCHHE U ONHCAHWE (PU3UIECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HAOM0IcHHE (PU3NYECKHX (TUTABJICHHE BOCKA, TAsTHHE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE,
KUIICHUE U KOHJCHCAIUMs BOJAbI) MU XHUMHUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCIIOTOH) SIBIICHHMH, HAONIOJCHUE W ONHCAaHUE NPU3HAKOB MPOTCKAHHUS XUMHUYECKUX
peakuuii (pas3iokeHHe caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpUIOM Oapusi, pas3lioKeHHe THUAPOKCUAA
Menu(Il) mpu HarpeBanuu, B3auMozeiCcTBHE Keje3a ¢ pactBopom conu meau(ll), nzydenne cnocoOoB pasaencHus
cMeceil (C TOMOIIbIO MarHuTa, GUIBTPOBAaHUE, BHIIAPUBAHKE, JUCTUIUISIINS, XpoMaTorpadus), MpoBEACHUE OUNCTKU
MOBAPEHHON COJM, HAONIOJCHHE W ONKMCAHUE PE3yJIbTaTOB TPOBEICHHS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH

COXPaHEHHUS MAcCChl, CO3/IaHHE MOJIeTe MOJIEKYJI (IapOCTEPKHEBBIX )

Baxwueiiue MMpEaACTaBUTCIIN HCOPTAaHNYUCCKHUX BCIICCTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3nyxa. Kucinopoa — aneMeHT u npocTtoe BemecTtBo. HaxoxaeHue kuciaopoja B
npupoe, pusnueckue U XuMudeckue cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopona. CrnocoOsl
MOJIyYeHUsl Kuciopoja B jabopaTopuud M HpoMblIIeHHOCTH. KpyroBopor kuciaopoga B mpupoae. O30H —

AJUTOTPOTTHASE MOJU(PHUKAIMS KUCIOPOIa




TernoBoit >PPeKT XUMHUECKOW PeaKInH, TEPMOXUMHYECKHE YPaBHEHHs, 5K30- M JHJOTEPMUYECKHE PEaAKIIHU.

2.2
TomnuBo: yroiabs 1 MeTaH. 3arps3HeHHue BO3yXa, YCUICHHE TapHUKOBOTo 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS
)3 Bonopon — snemeHT u npocroe BemiecTBo. HaxoxieHue Bopopoaa B IpHpoze, pu3nueckre U XMMHUYECKUE CBOMCTBA,
[IpUMEHEHUE, cr1ocoObl nomy4eHust. Kucinotsl u conu
2.4 MounsipHblii 00BEM razoB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM
®dusunyeckre cBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBopbl. HackllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI.
5 PacTtBOoprMOCTH BelECTB B Bojie. MaccoBas 10151 BELIECTBa B pacTBOpe. XMMHUECKHUE CBOWCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOpOB B MpHpOJE U B KU3HHU yesoBeka. KpyroBopoT Bojabl B mpupoze. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ 0YUCTKA MPUPOJHBIX BOJ
Knaccudukanus Heoprannueckux coenunenuid. Oxeuasl. Kiaccudukanus okcuaos: conaeodpasytomye (OCHOBHbIE,
2.6 KHCIIOTHEIC, aM(OTepHBIE) U Hecoieoopasyromue. HomeHkiatypa okcuaoB. Ou3nueckne U XUMUYECKHE CBOMCTBA
okcuoB. [lomydyeHne okcuioB
57 OcHoBanus. Knaccudukanuss ocHOBaHMM: INENOYM M HEpAacCTBOPHMbIE OCHOBaHMA. HoMmeHkiaTypa OCHOBaHMH.
@usnyecKkre U XMMHYECKHE CBOMCTBA OCHOBaHMM. [lonydeHne ocHoBaHUI
Kucnotel. Knaccuduxarnus kucinor. Homenknatypa kuciaor. Ou3nyeckne M XUMHUYECKHE CBOMCTBAa KUCITOT. Psif
2.8
aktuBHocTH MeTauioB H.H. bekerosa. [lonyuenue kucinor
2.9 Conu. Homenkiatypa coneil. @uznueckue U XuMudeckue cBoictsa coseil. [lonydyenue coneit




2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMHUYECKUH DSKCIEPUMEHT: KadeCTBEHHOE ONPENEICHUE COJAEPKAHMS KHUCIOpPOJa B BO3AYyXE, IIOJIy4YECHHUE,
coOupaHue, paclo3HaBaHUe U U3YYEHHE CBOMCTB KHUCIOPO/ia, HAOII0JeHIEe B3aUMOIEHCTBHUS BEIIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHHKHOBEHHSI M MPEKpaIleHusi ropeHus (moxapa), 03HaKOMJICHHE C 00pa3lamMu OKCHJIOB M ONHMCaHUE
UX CBOICTB, MoOJlyueHue, coOupaHue, paclio3HaBaHUE U M3yYeHUE CBOWCTB BOJOpOJa (TOpeHue), B3aUMOJACHCTBHE
Bojtoposia ¢ okcunoMm meau(Il) (Bo3MOXKHO HCHOJIB30BaHUE BUIEOMATEPHATIOB), HaOIIOJEHHE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIECTB C pPa3IMYHON pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA, B3aUMOJEHCTBHE BOJBI C
MeTaJulaMH (HaTpueM U KajbIlieM) (BO3MOXKHO HUCIIOIb30BaHUE BUIEOMATEPUAIIOB), OMIPEINIEHHE PACTBOPOB KUCIIOT
U 1IeJouel ¢ MOMOIIbI0 MHAWKATOPOB, UCCIIEIOBAaHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3jIMUHBIX KIIACCOB,
HaOJI0IeHNEe U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCJIOT M LIEN0OYEH, N3yueHHe B3aUMOICHCTBHS OKCHIA
meau(Il) ¢ pactBopoM cepHOM KHCIOTBI, KHUCIOT C METajUlaMd, peakuuil HelTpaiu3anuu, MOoIyYeHHe
HEPACTBOPUMBIX OCHOBaHHWH, BBITECHEHUE OJHOTO MeTalla JApYyTMM M3  pacTBopa COJHM, PpELICHHE

SKCHEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHeNmne KJ1acChl HEOPraHUYECKUX COCTUHEHUID)

HepI/IOI[I/IquKI/Iﬁ 3aKOH 1 HepI/IO,Z[I/I‘leCKaSI CUCTEMA XUMHUYCCKUX 3JICMCHTOB Z[I/I MeHnpeneeBa. CTpOCHI/Ie aTOMOB.

Xumunueckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuuu




3.1

Hemee HOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XHMHYCSCKHX 3JIeMEHTOB. IloHsATHE O Ipynmnax CXOJHbIX 3JICMCHTOB (HIGHO‘-IHI)IG n
IICJIOYHO3CMCIIBHBIC MCTAJIbI, I'aJIOIT'CHbI, HHCPTHBIC rasm). BJ'ICMeHTLI, KOTOPELIC 06pa3y}0T an)OTepHBIC OKCHIBI U

TUIPOKCH/IBI

32

Ilepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux aiaemeHToB .M. Menneneesa. Koporkonepuoanas u
mmHHONIepruoaHas (opmer [lepmonnueckoit cuctrembl xummdeckux anemeHTtoB .M. MenaeneeBa. Ilepuonsr u

I'pyHIIbI. Du3nuecKuil CMBICIT MMOPAAKOBOI'0O HOMEPA, HOMEPOB IICPHUOJa U I'PYIIIIbI 3JICMCHTA

33

Crpoenue atomoB. CocTtaB aroMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbIix 20 xumuyeckux snemeHToB llepnoanueckoit cuctemsl [[.J. MenneneeBa. XapakTepucTuka XUMHUYECKOIO

3JIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme .M. Menneneena

34

3aKOHOMepHOCTI/I HN3MCHCHHA paanyca aTOMOB XHUMHUUYCCKHUX OJSJICMCHTOB, MCTAUIMYCCKUX MW HCEMETAINIMYCCKHUX
CBOMCTB IO I'pylmnaM H“ 1epuoaaMm. 3HadyeHne HepI/IOIII/I‘IeCKOFO 3aKOHa " Hepnonﬂqecxoﬁ CUCTCEMbI XMMHUYCCKHUX

3JIEMEHTOB JUIS Pa3BUTHs HayKu U npakTuku. JI.11. Mennenees — yu€Hslil ¥ rpaklaHuH

3.5

Xumuyeckasi cBsizb. KoBaneHTHas (HOJSpHAs M HEMOJSPHAs)) CBA3b. OJIEKTPOOTPULIATEIHHOCTh XHMUYECKUX

3neMeHTOB. oHHAs CBI3b




36 Crenens oxuciaeHus. OKUCIUTCILHOBOCCTAHOBHUTCILHBIC pCaKkmuu. Hpoueccm OKHCJICHHUS MW BOCCTAaHOBJICHUA.

OKHCIIUTEIIN ¥ BOCCTAHOBUTEIIN

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3lioB BEILECTB METAVIOB U HEMETAUIOB, B3aUMOJCHCTBUE THIPOKCH]IA
3.7 IIMHKa C PACTBOpAaMHM KHUCJIOT M IIEJI0Yed, MPOBEAECHUE OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-

BOCCTAaHOBUTEJbHBIX peakluil (TOpeHue, peakliuu pas3iioKeHUs, COCIUHEHUS)

9 KUIIACC

Kon IIpoBepsieMblii JJIEeMEHT COEePKAHUSA

1 BemectBo n xumunyeckas peakuus. [loBropenune

Ileprnonnueckuii 3akoH. Ilepuonnyeckas cucrema xumudeckux ayeMeHToB JI.M. MenneneeBa. CtpoeHne aTOMOB.
1.1 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB INEPBBIX TPEX MEPUOMOB, KalMsl, KaJbLUsi U UX

COG,I[I/IHCHI/Iﬁ B COOTBETCTBHH C ITOJTOKCHUEM DJICMCHTOB B HCpHO,I[PI‘IGCKOfI CUCTEME U CTPOCHUEM UX aTOMOB




1.2

CrpoeHue BeliecTBa: BUJIbl XUMUYECKOM CBSI3U. THIIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT THIA KPUCTAJUIMUYECKOU PEeETKHA M BUJAa XUMUYECKOH cBsi3u. Kitaccudukanmsi 1 HOMEHKIIaTypa HEOPTraHMIECKUX
BellleCTB (MEXAYHApPOAHASI U TpUBHAJIbHAS). XHUMHUUECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3IMUHbIM Kjlaccam

HCOPTraHNYCCKUX COG,I[I/IHeHI/II\/’I, FCHECTUYCCKAA CBA3b HCOPraHMYCCKNX BCUICCTB

1.3

Krnaccudukanus XUMHUYECKUX peaklUuid MO Pa3IMYHBIM MpH3HAKaM (10 YHUCIY M COCTaBY YYacTBYIOIIUX B PEAKIUU
BEIIECTB, 1O TeIIOBOMY 3 (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
[0 y4YaCTHIO KaTalu3aTropa). DK30- U JHIOTEPMHUYECKHE DPEaKIMH, TepMOXHMMHYeckue ypaBHeHud. llonsatue o

CKOpPOCTH XUMHUYECKOH peakuuun

1.4

[lonatue 00 OOpaTHUMBIX M HEOOPATHMBIX XUMHUECKHX peakuusxX. [IoHSATHE O TOMOTeHHBIX M T'€TEePOr€HHBIX
peakuusax. [lonsatne o xmMuueckoM paBHOBeCcHMH. DakTOpbI, BIMAIOMIME HAa CKOPOCTh XMMHMUYECKOW pEakuuu W

TIOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHA

1.5

OXUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC pCaKuuu, BHGKTpOHHLIﬁ 0ajgaHC OKHCIHMTEILHO-BOCCTAHOBUTEILHOM pC€aKIuu.
CocraBicHue ypaBHCHI/If/'I OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BAHWECM MCTOAA 3JICKTPOHHOI'O

OaylaHca




1.6

Teopust 2IEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI W HEINEKTPoIuThl. KaTHOHBI, aHMOHBL. MexaHu3M
JIMCCOLIMALMKN BELIECTB C PA3IMYHBIMU BUJAAMHU XUMHUYecKOW cBszu. Ctenenp auccouuanuu. CunbHble U ciadble
ANEKTPONHTHL. Peakunm WOHHOTO OOMEHa. YCIOBHSA TPOTEKAaHWs pEaKUuidi HOHHOrO OOMeHa, TIOJNHBIE H
COKpaIlléHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOIlCTBa KHCIOT, OCHOBaHMH U coJIel B CBeTe MpeACTaBIeHU 00

3JIEKTPOJUTUYECKON Aucconuannu. KauecTBeHHbIE peakiiuy Ha UOHBL. [loHATHE O ruaposn3e conen

1.7

XHUMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJAEIISIMH KPUCTAIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIECTB —
METAJUIOB M HEeMETaJJIoB (rpaduta W anMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHS); UCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW peakluu OT BO3JIEHCTBUS pPA3IMYHBIX (DAKTOPOB; HCCIIEIOBaHUE DSJIEKTPOIPOBOIHOCTH
pacTBOpOB  BEWIECTB, Ipollecca JUCCOLMALMU KUCJIOT, IIeJouedl U cojedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJIEOMATEPHAIIOB); MPOBEJCHUE OIBITOB, WIIIOCTPUPYIOMIUX MPU3HAKK MPOTEKAHUS Peakuil MOHHOro OoOMeHa
(obpazoBaHMe Ocajika, BbIJIEIIEHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, UTIOCTPUPYIOLIMX MPUMEPbI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUUi (FOpeHHE, peaklUy pa3joKEHUs, COECIUHEHMs); pacllO3HABaHUE HEOPraHMYECKUX

BCHICCTB C IOMOIIIBIO KAYCCTBCHHBIX pea1<u1z1171 Ha MOHBI; pCIICHUEC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranne 1 ux COCIMHCHUA




2.1

OOm1ast xapakTepucTuka ranoreHoB. OcoOeHHOCTH CTPOCHUSI aTOMOB, XapaKTepHble CTeneHn okucieHus. CtpoeHue
u (usmyeckue CBOWCTBA TPOCTHIX BEIIECTB — TaJOT€HOB. XWMHUYECKHE CBOWCTBA Ha TpHUMEpPe XJjopa
(B3auMozeHCTBUE C MeTalllaMM, HEMETaulaMH, IenodamMu). XiaopoBojaopol. CoinsHas KUCIOTa, XMMHUYECKHE
CBOMCTBA, IIOJy4Y€HHUE, NPUMEHEHHE. [lelicTBHE XJIopa M XJIOPOBOAOPOJA HAa OpraHM3M 4esoBeKa. BakHeinmue

XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 3memMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTePHBIE CTETICHU
okucnenus. CrpoeHue M (U3NYECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOpPOJAa U Cepbl. AJUIOTPOIHBIE
Moau(UKAIMK KHUCIIOpoAa U cepbl. XHUMHUYEcKHe CcBoiicTBa cepbl. CepoBoJaopon, CTpoeHHe, (u3HuecKue u
XUMH4eckre cBoicTBa. OKCHIIBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3NYECKUe U
XMMHAYECKHe CBOWCTBa (0OIIME Kak MpEeACTaBUTENs Kiacca KHCIOT M cnenuduyeckne). XUMHUYECKUE PEaKIHH,
JeKallye B OCHOBE IIPOMBIIIIEHHOIO clloco0a nomydeHus: cepHoil kuciotsl. [Ipumenenune. Comu cepHOIl KUCIOTHI,
KayecTBEHHasl peakiys Ha cynbdar-noH. HaxoxaeHue cepsl U €€ COeMHEHUH B MpUpoe. XUMHUECKOE 3arpsi3HEHUE
OKpYy Karollel cpeibl COeAMHEHUSIMHU Cephl (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3AyXa M BOJAOEMOB), CIIOCOOBI €ro

IpeaAOTBPAILLICHUA
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OOmast xapakTepucThka 3j1eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTPOGHHS aTOMOB, XapaKTepHbIe CTENEHH
OKHCIICHHS. A30T, paclpocTpaHeHHe B Hpupoze, (pu3mueckrue W XUMHUYECKHe cBoicTBa. Kpyroeopor asora B
npupoae. AMMHAK, ero (U3NYeCKue U XUMUYECKUE CBOWCTBA, MOJNyueHHE M NpuMeHeHue. Colu aMMOHUS, UX
¢u3nveckue 1 XUMUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas: peakiusi Ha MOHBI aMMOHUS. A30THAs KUCIIOTA,
e€ mosryueHue, Gu3nuecKre ¥ XUMHIECKHE CBOMCTBA (00IHe KaK MPeICTaBUTENS Kilacca KUCIIOT U crienuduaeckue).
Hcnonp3oBaHne HUTPATOB M COJEH aMMOHMSA B KayecTBE MMHEPAJbHBIX YIOOpeHHH. XHMHUYECKOoe 3arps3HEeHUue

OKPY’KaIOIIEeH Cpeibl COCAMHEHUSIMHU a30Ta (KUCIOTHBIC JTOK/IU, 3arPSI3HEHUE BO3/IyXa, ITOYBHI M BOJIOEMOB)
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®ocdop, ammorpormnbie Moaudukanuu Gocdopa, dusmueckne m xumudeckue cpoictBa. Oxcun docdopa(V) u
dochopras kucinora, GpU3MIECKHe ¥ XUMHUYECKHE CBOMCTBA, mosydeHue. Mcnonb3oBanue ¢GochaToB B KavyecTBe

MUHEPAJIbHBIX YI00peHHit




2.5

OOmast xapakTepucTuka 3jeMeHTOoB I[VA-rpynnbsl. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHH
OKHUCJIEHUA. YTJIEepoJ, aIOTPONHble MOAU(UKALNU, PACIPOCTPAaHEHUE B MpHUpOAE, (U3NYECKHEe U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBopor yriepoaa B mpupoje. Okcuisl yriepoja, UX (pU3HUECKHe M XUMHYECKHE
CBOWCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI, ITOJIyYEHHE M MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMBbI, CBS3aHHBIE C
okcugoM yriepona(IV); runoresa riio0anbHOro NOTENJICHUs KIMMaTa; MapHUKOBBIM 3¢ ¢deKkT. YroiabHas KUCIoTa U
e€ con, uX (pU3NUECKUEe U XUMHUECKUE CBOMCTBA, MOJTyYeHHEe U MpuMeHeHue. KauecTBeHHas peakius Ha kKapOoHaT-

nouksl. Mcrons3oBanne Kap60HaTOB B 6I)ITy, MCIUIHUHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SICTBE

2.6

HepBOHa'-Ia.]'H)HI)Ie MOHATHS 00 OpTraHNYC€CKUX BCHICCTBAX KaK O COCAMHCHUAX Yrijepoa (MeTaH, 9TaH, OTUJICH,
AllCTUJICH, 3TAaHOJI, INIMICPUH, YKCYCHaA KI/ICHOTa). Hx cocTaB 1 XUMHYECKOE CTPOCHUC. [ToHsiTHE O OMOJIOTUYCCKHU
BAXXHBIX BCHICCTBAX: XKHpaAX, 6em<ax, YriaeBogax — M HUX pPOJIM B KHU3HH 4YCIOBCKA. MaTepI/IaJ'H)HOC CANHCTBO

OpPraHN4YCCKUX U HCOPTaHUYICCKHX COGI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero pusnueckre u XuMHUYECKHUE CBOMCTBA, MOJydyeHUe U npumeHeHne. CoeTMHEeHUs] KpEMHUS B IPUPO/IE.
OO6ume npencraBienus o0 okcune kpeMHUA(IV) n kpemHueBoil kucinore. CUIMKAThI, UX UCIOJIb30BAaHUE B OBITY,
MEJUIMHE, MPOMBIIIJICHHOCTH. BakHeliue CTpOUTENbHbIE MaTepuajbl: KEpaMUKa, CTEKJIO, LEMEHT, OETOH,

JKeJIe300€TOH. HpO6J’ICMBI 0€301I1aCHOTO MCIT0Ib30BaHUS CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCI[HGBHOﬁ KHN3HU




2.8

XUMUYECKUN 3KCIEPUMEHT: M3yuyeHUE O00pa3loB HEOPraHWMYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI;
IpOBEJCHNE KAayeCTBEHHBIX pPEaKIUil Ha XJIOPHA-UOHBI U HAOJIOJCHHE NPU3HAKOB WX MPOTEKAHUS; OIBITHI,
oTpaxkaromue (U3NYecKue W XMMUYECKHE CBOMCTBAa TaJlOTEHOB M UX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3liaMu XJIOPHUIOB (TAJOTEHUIOB); O3HAKOMJICHHE ¢ 00pasmamMu cephl u e
COEMHEHUSAMH (BO3MOXKHO HCIOJb30BAHUE BHUJEOMATEpHANOB); HAOMIOJIEHHE Mpoliecca oOyriauBaHUs caxapa I0J
JeICTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yUYEHHE XUMUYECKUX CBOICTB pa30aBIeHHON CEPHOM KUCIIOTHI,
IpOBeJCHIE KauyeCTBEHHOW peakinH Ha cynb(arT-uoH W HaONIOJCHHE TpU3HAKa €€ MPOTeKaHWUs; O3HAKOMJICHHE C
¢us3nueckuMu CBOMCTBaMH a30Ta, (ochopa W UX COSAMHEHHU (BO3MOXKHO HCIOJIL30BAHUE BUIACOMATEPHUATIOB),
obOpasmamu a30THBIX U (pocopHBIX ymaoOpeHUil; moydeHue, coOMpaHue, paclo3HaBaHWE W W3YYEHHE CBOWCTB
aMMMaKa; TpOBe/IeHHEe KaueCTBEHHBIX peakUuil Ha HOH aMMOHHMS U (ocdar-uOH M H3yyeHHE NPU3HAKOB HUX
MPOTEKaHUs, B3aUMOJAEUCTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); U3yUYECHHE MOJeNel KPUCTATMYECKUX PelIETOK anMasa, rpaduTta, QyiepeHa; 03HaKOMICHHE C
IPOLIECCOM aJICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTHUBOra3a; MoIy4eHHeE,
coOupaHue, pacrno3HaBaHUE W HM3yUEHUE CBOMCTB YIJVIEKHCIIOTO Tra3a; MPOBEJCHHE KAYECTBEHHBIX pEaKIHil Ha
KapOOHAT- M CHWJIMKAT-MOHBl U M3y4YCHHE NPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIIGHHE C MPOAYKLUHUEH CHUIMKATHOM

MIPOMBINIIICHHOCTH,; PEIICHUC OKCIICPUMEHTAIIBHBIX 3a4a4 10 TEME «Baxxneinine HeMeTaJIbl U UX COCAUHCHU




MeTamisl 1 uX COCIUHCHUA

3.1

061113;1 XapaKTCPUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHMMU HX IIOJIOKCHHUSA B HepnoanquKoﬁ
CUCTCMC XHMMHUYCCKHX OJOJICMCHTOB I[I/I MeHz[eJIeeBa H CTPOCHUS aTOMOB. CTpOGHI/IC MeTaJUIOB. MeTaymnyeckas

CBSI3b U METAJNINYECKasi KpUCTAJUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUH psAJl HAPSKEHUI METaNIOB

3.2

dusznueckue U XUMUYECKHE CBOMCTBAa MeTauioB. OOmue crmocoObl moiaydeHus meTauioB. [loHsTHE O KOppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT Koppo3uu. CraBel (CTallb, YyTyH, MIOPATIOMUHHUMI, OpoH3a) M UX

MPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH

3.3

[llenounbie MeTaiIbL: NTOJ0XKEHUE B [lepuoanyeckoii cucteMe xumudeckux snemeHToB .M. Menzaeneesa; ctpoeHue
HX aTOMOB; HaxoxaeHue B npupojae. Gusnyeckue u XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIBI

U TUAPOKCHUIbI HATPHUA U KaJIWs. HpI/IMCHeHI/Ie MICJI0OYHBIX METAJIJIOB M UX COCI[I/IHCHI/Iﬁ

3.4

[[lenoyHO3eMENBHBIE METAIIBI MAaTHUHM U KaJIbLIMI: MOJ0KeHUE B [leproinueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.. MeHneneeBa; CTpOCHUE UX aTOMOB; HaXOXJI€HUE B mpupojie. PU3ndeckue 1 XUMUYECKUE CBOMCTBA MarHusi u

KaJblMsa. Baxkneimme coeguHeHus KanbIust (OKCHI, THAPOKCU, coii). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs




3.5

Amomunuii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux snemeHToB JI.M. MenzaeneeBa; cTpoeHHE aToMa;
HaxokJeHue B mpupone. dusznyeckue M XUMHYECKHE CBOWCTBA amtOMHHUA. AMQOTEpHbIE CBOMCTBa OKCHIA U

THUAPOKCHU A aJITIOMHUHUS

3.6

XKenezo: monoxxkenue B Ilepuonmyeckoii cucreme xumuueckux snemeHToB .M. MenzeneeBa; cTpoeHHE aTOMa;
HaxoJieHue B npupoje. Dusznyeckre 1 XUMUUECKHE CBOMCTBA xene3a. OKCUIbl, TUIPOKCUIbI U comu xkerne3a(ll) u

xene3a(Ill), ux coctas, CBOMCTBA 1 TIOJTyYCHHUE

3.7

XUMHUECKUI AKCIEPUMEHT: O3HAaKOMIJIEHHE C o0pa3lamMH METalIOB W CIUIABOB, WX (M3WYECKHMMHU CBOHCTBAMU;
W3y4YCHHE pEe3ylbTaTOB KOPPO3MH METAIOB (BO3MOXKHO HCIOJIB30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCHU/Ia KAJIBIIUS M HATPHUS C BOAOH (BO3MOXKHO UCIIOJIL30BaHUE BUICOMATEPHAIIOB); UCCIICAOBAHNE
CBOWCTB *ECTKOHM BOJIBI;, MpoIlecca TOPEHUs Kejie3a B KHCIOPOAe (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPUAIIOB);
MPU3HAKOB TPOTCKAHUS KAYECTBEHHBIX pPEAKIMiA HAa WOHBI (MarHus, KajbIlUs, aTlOMUHUS, uHKa, xenesza(ll) u
xenesa(lll), meau(Il); naGmrogeHre W OMHMCAHHWE MPOIECCOB OKpAIIMBAaHUS IJIAMEHW WOHAMHU HATpHs, Kalus U
Kanblusl (BO3MOXKHO HCIOJIB30BaHHE BHUACOMATEPUATIOB); HCCIENOBaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHIA
QTIOMHUHMS W THJIPOKCHJA ITMHKA; PENICHHE JKCIICPUMEHTAIBHBIX 3aJad M0 TeMe «BaxkHeWimme MeTautbl M WX

COCOUHCHU A

XUMHUS U OKpY’Karolas cpena




HoBeie MaTtepuansl U TeXHOJIOrMU. BeliecTBa 1 MaTepuansl B IOBCEAHEBHON KU3HU YEJIOBEKA. XUMUS U 310POBbBE.

4.1 be3omnacHoe ncnonbp30BaHue BEMIECTB U XUMUYECKUX peakluil B ObITy. [lepBasi momolps mpu XUMUYECKUX OXKOrax U
OTpaBJICHUAX
OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XUMHUYECKOE 3arpsisHeHue okpysxaromer cpenpl [IJIK. Pons xumuu B

4.2 pelIeHNH SKOJIOTHYeCKuX mpobieM. IIpupoaHble MCTOUYHUKH YTJIEBOJOPONOB (Yyroyib, NPUPOAHBIA ra3, He(Th),
MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

43 XUMHUYECKUH 3KCIIEPUMEHT: U3y4YeHUE 00pa30B MaTepHAIOB (CTEKIIO, CIUIaBbl METAJIIIOB, MOJIMMEPHbIE MaTepHAaIbl)




MPOBEPAEMBIE HA OI'D 10 XUMUU TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOI MPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUSA

Koa npoBepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBAHMSA K NMPeEIMETHBIM pPe3yJIibTaTaM 0230BOr0 YPOBHS OCBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

0 II03HABACMOCTHU SIBIICHUM npupoanl, MOHWMAHHEC OO0BEKTUBHOM 3HAYMMOCTU OCHOB XUMHYECKOM
HAayKH KaK obiactu COBPCMCHHOT'O €CTCCTBO3HAHU, KOMIIOHCHTA O6H.I€I>i KYJbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTHU YCJIOBCKAa B YCJIIOBHUAX COBPEMCHHOI'O 06IlI€CTBa; MNOHMMAaHHUEC MCCTa XUMHU CPCaAU

APYyTux €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IIO3HAHHUA, B TOM YHUCIIC OSKCIHCPUMCHTAJIBHBIX H TCOPECTUYCCKUX METOHAX
HCCIICA0BaHHA BCIICCTB W HU3YUYCHHA XHUMHUUYCCKHX peaKHHfI; YMEHHUEC HCIIOJIB30BaTh MOJACIHU JIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI




0 cdepax mnpodecCHOHATbHON JEATENbHOCTH, CBS3aHHBIX C XHUMHEH M COBPEMEHHBIMH

TCXHOJOIusiMHu, OCHOBAaHHBIMH Ha AOCTHXXCHHAX XUMHYECKOM HAayKH, YTO IO3BOJIUT 06yqa101u1/1M051

1.3 paccMaTpuBaTh XMMHUIO Kak cdepy cBoei Oyaymiel nmpodecCHOHANIBHOW NEATeTbHOCTH U CHCNATh
OCO3HAHHBIM BBIOOP XMMHUHM Kak NpO(UIBHOrO MpeaMeTa IMpH IMepexojie Ha YpPOBEHb CPEIHETO
oO1mero oopasoBaHus

) BianeHne cucTeMOM XMMHYECKUX 3HAHUW U yMEHUE IIPUMEHATH CHUCTEMY XUMHUYECKUX 3HAHUU,

KOTOpas BKIIFOYACT:




2.1

BaKHEWIINE XUMUYECKHUE IMOHSITUSA: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIEeCTBO, MPOCTOE U
CJIOHO€ BELIECTBO, OJTHOPOJAHAS U HEOJHOPOAHASI CMECh, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJISIpHAS
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa,
OCHOBaHME, CONb (CpeAHsAsf), XUMHUYECKas peakius, Peakluu COCTUHEHHUS, PEaKIUU Pa3ioKeHUs,
peaKIy 3aMelICHUs, Peakiuu OOMEHa, TEIIoBOM A((EKT peakiuu, DK30- U SHIAOTCPMUYCCKUE
peaxIu, pacTBOp, MaccoBas J0JIi XMMHYECKOTO JJIeMEHTa B COEAMHEHUM, MaccoBas JONs H
MPOLIEHTHAs! KOHLIEHTPALUs BEIIECTBA B PacTBOpE, SAPO aTOMA, 3JIEKTPOHHBIN CIION aToMa, aTOMHast
opOuTanb, paaduyc  aToOMa,  BAJEHTHOCTh, CTENEHb  OKUCJICHHUS, XUMHYECKas  CBS3b,
3NEKTPOOTPULATENILHOCTh, MOJIApHAsT W  HENOJIsIpHasT KOBAJECHTHAsh CBsS3b, MOHHAs  CBS3b,
METaJTMYECKas CBSI3b, KPUCTAIUIMYECKAs PEIIETKA (ATOMHAs, HOHHAsA, METAIIMYECKAast, MOJICKYJISIpHAs),
WOH, KaTHOH, aHHMOH, JJIEKTPOJUT U HEDIEKTPOJIUT, SJICKTPOIUTHYECKAsl IUCCOLUAIMS, PEaKIUU
MOHHOTO OOMEHA, OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC PEAKIMU, OKHUCIUTENh W BOCCTAHOBHTEINb,
OKHCJICHHE U BOCCTAHOBJICHHE, DJIEKTPOJIU3, XMMHUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE

pCaKnu, CKOpOCTb XHUMHYECKOM PpCaKlnu, KaTajin3aTop, HI[K, KOppO3ua METAJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIATalOIIM€e 3aKOHbl XMMHH: 3aKOH COXPaHEHUs Macchl, nepuoandeckuii 3akon JI.W.

MeHJ:[eneeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po
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TEOPUU XUMHUU: aTOMHO-MOJIEKYJIIpHAsi TEOPHUs, TECOPUS DJIEKTPOITUTHUECKON AUCCOIHALINU

Brnangenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITIOUAIOIIEH:

3.1

yMEHHUE MPaBUILHO MCMOJIb30BaTh U3YUYCHHBIC BEIIECTBA U MAaTE€pUasbl (B TOM YKCIIE MUHEpAIbHBIC
yn00peHusi, MeTaJljIbl U CIUIAaBbl, MPOAYKTHI MepepaboTKU MPUPOAHBIX UCTOYHHUKOB YTJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CENTLCKOM XO3SHCTBE, Ha MPOW3BOJCTBE W MOHUMAaHHE
3HAYEHHSI )KUPOB, OCIKOB, YIJIEBOJOB JUIsl OpraHU3Ma YeJIOBEKa; YMEHUE MPOTHO3UPOBAThH BIIMSHHE

BCIICCTB U XUMHUYCCKUX ITPOLECCCOB HA OPTraHU3M YCJIIOBCKA U OKPYKAOIIYIO IIPUPOAHYIO CpEaY

3.2

YMCHHUEC UHTCIPUPOBATD XUMHNYCCKNUEC 3HAHNA CO 3HAHUAMU JPYTUX y‘-I€6HBIX npeamMcToB

3.3

HaJIMYHUEC OIIbITa pa60TBI C pa3JIMYHbBIMHU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I 10 XMMHH (Haqua;I U HAy4YHO-

MOMyJIsipHas JUTepaTypa, CJI0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLICHHBATh MH(OPMALIMIO O BEIIECTBAX, MX NPEBPALICHUSIX U MPAKTUYECKOM

NPUMCHCHUH U YMCHUC UCII0JIb30BATh e€ mis peuicHu-d y‘-Ie6HO-H03HaBaTeJ'ILHBIX 3aaad




Bnagenne ocHoBamu MMOHATHIHOT'O alIrapara 1 CUMBOJIMYCCKOI'O A3blKa XUMHUHU IJII COCTABJICHUSA

4 (dhopMyJT HEOPraHWYECKHX BEIICCTB, YPABHCHHN XUMHUYECKHX PEAKIMi; OCHOBAMHU XHMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOi)
YMeHue OOBSCHSATH CBS3b TMOJOKEHHUs dJeMeHTa B llepuoamueckoil cucTeMe C YHCIOBBIMHU
s XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUUYECKHX AJIEMEHTOB (COCTaB M 3apsi sAzpa, O0IIee Ynucio
JMIEKTPOHOB), PACIpeAeICHHUEM 3JEKTPOHOB MO SHEPreTHYECKHM YPOBHSM aTOMOB IMEPBBIX TPEX
MEPUOJIOB, KAJIUA U KAJIBIIHS
[IpencraBneHune o MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB (paguyc atoma,
6 3JEKTPOOTPHUIIATENBHOCTD), TMPOCTBIX M CJIOXHBIX BEIIECTB OT TIOJOXKEHUS DJIEMEHTOB B
[leproauueckoii cucteme (B MalbIX MEPUOJAX M TIABHBIX MOATPYININAx) U AJIEKTPOHHOIO CTPOCHUS
aToma
7 YMenue knaccuuupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTHI
7.2 HEOPraHUYECKHE BEIIEeCTBA
7.3 XUMHUYECKHE PeaKuu
8 YMeHue onpeiensTh:
8.1 BAJICHTHOCTH U CTETICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsi HOHA




8.2

BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPhI B COETUHEHUSX

8.3 XapakKTep CPebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHA)
8.4 OKHCJINTENIh 1 BOCCTAHOBUTEIIh
9 YMeHne xapakTepu30BaTh (PU3NUECKUE U XUMUIECKHUE CBOWCTBA:
91 MIPOCTHIX BEMIECTB (KUCIOPO, 030H, BOJOPO, TpaduT, anma3, KpeMHHH, a30T, ¢pocdop, cepa, Xiop,
HATpUH, KaJui, MarHUi, KaJIBIIMH, aTFOMUHUH, JKeJIe30)
CIOXKHBIX BEIIECTB, B TOM 4YHCJIE HX BOJHBIX PAacTBOPOB (BOJa, aMMHaK, XJOPOBOJAOPOI,
92 CEPOBOJIOPO, OKCUJIBI U TUIPOKCU Bl MeTauioB [-IIA rpynn, amtomunus, meau (II), nmunka, xenesa
(IT u III), oxcunpr yraepona (I u IV), xpemuus (IV), azota u docdopa (Il u V), cepur (IV u VI),
CEpHHUCTAs1, CepHasi, a30TUCTAas, a30THas1, GocopHasi, yroibHast, KpEMHUEBAsT KUCIOTA M UX COJIH)
MMPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHHSI,
9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh MPOTEKAHHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3TUYHBIX YCIIOBUAX
10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIE M HOHHBIC YPaBHEHUS PEAKIIUA, B TOM YHCJIE:
10.1 peakiuii H'OoHHOro 0OMeHa
10.2 OKHCIIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIHI




10.3

WUTIOCTPUPYIOUINX XUMHUECKHUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYIIN) HEOPraHUYECKUX BEIIECTB

10.4 MOJTBEPKIAIONIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKy HUMHU
11 YMeHne BIYUCIATH (IPOBOAUTE PACUETHI):
11 OTHOCUTEIIFHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
JJIEMEHTa B COCTUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ira30B
114 10 YPaBHEHHSIM XUMHUYECKUX PEAKIUN U HAXOUTh KOJUYECTBO BEIIECTBA, O0BEM U MAcCy peareHTOB
WJIH TIPOJTyKTOB peaKluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO TMO3HaHUS (HAONMIOJIEeHWE, U3MEpEHHe, OKCIEPUMEHT,
12.1 MOJICIUPOBAaHUE) TMPH HM3YYCHUH BEUIECTB M XUMHUECKUX SBICHHH; yMeHHE c()OpMyInpoBaTh
poGsieMy U NMPEAJIOKUT YTH €€ perIeHUs
122 Oe30macHOil pPabOTHl ¢ XUMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOW IOCYIOW U 1ab0paTOpHBIM

obopytoBaHUEM




IIpaBUJIaMU 0e301macHOro O6paH_IeHI/IH C BCHICCTBAMM, HUCIIOJIb3YCMBIMU B HOBCCI{HGBHOﬁ JKHN3HU,

NpaBUJIaMHU TIOBEJCHHMS B ILENAX COEpeKeHUs 370POBbS M OKPYXKAIOWIEH NPUPOTHOU Cpeibl;

12.3
MOHMMaHUE BpeJa (OMacHOCTH) BO3JAEHCTBUS HA JKUBBIE OPraHU3Mbl OMNPEICNIEHHBIX BEIIECTB,
CHoco0OB YMEHBUICHHUS U NIPEIOTBPAILEHHs UX BPEAHOTO BO3CHCTBUS

3 Hanuyue npakTHYeCKUX HABBIKOB IJIAHUPOBAHUS M OCYILECTBIICHUS CIEAYIOUIMX XMMHUYECKHX
IKCIEPUMEHTOB:

13.1 HU3Yy4YCHUC W OIIMCAaHHUC (1)I/ISI/I‘I€CKI/IX CBOMCTB BEIICCTB, O3HAKOMIJICHHUE C (i)I/ISI/I‘-IeCKI/IMI/I u
XUMHYECKUMH SIBIICHUSIMU; OTBITHI, WIUTIOCTPUPYIONINE MPU3HAKY MPOTEKAHHUS XUMUYECKUX PEaKInil

13.2 u3ydeHue crnocoO0B pa3aeneHus cmecen
MOJIyYeHHE KUCIIOPOJa M H3yYEHHE €ro CBOMCTB; MOJIyu€HHE BOJOPOJA M H3YYEHHE €ro CBOMCTB;

13.3 MOJIyY€HHE YTJIEKUCIIOro ra3a W M3y4YeHHE €ro CBOMCTB; MOJy4YeHHE aMMHaKa U H3Y4EHHE €ro
CBOMCTB

13.4 MPUTOTOBJIEHHUE PACTBOPOB C ONPECTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA




13.5

NpPUMEHEHHE WHIUKATOPOB (JlTakMyca, MeTHIOpaHka © (eHoJ(TanenHa) [uis OIpeIeIeHUs

XapaKTepa Cp€abl B paCTBOpax KUCJIOT U menoqeﬁ

13.6

HCCIACOOBAHNEC W OIIMCAaHUC CBOMCTB HCOPTaHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB; HU3YUCHUC
B3aUMOJCHCTBUS KHUCJIOT C MCTaJUIaMHU, OKCHUAaMHU MCTAJJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAaHHMsAMH, COJLIMH, IIOJTYYCHHE HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OIHOI'O MCETalla

JPYTUM U3 pacTBOpPA COJIM; UCCIIEOBAaHHE aM(pOTEPHBIX CBOWCTB T'UAPOKCHUIIOB AIOMUHUS M IUHKA

13.7

PEIICHUE OJOKCICPUMCHTAJIBHBIX 3ada4 IO TEMaM: «OCHOBHBIE  KJIACCHI HCOPTaHNUYCCKUX
COG,I[HHCHPIﬁ»; ((3J'IeKTpOJII/ITI/I‘-IeCKaH JUCCOLManusI «Baxwneiimuye HeMeTalIbl U UX COCIUHCHUA,

«Baxuenme MeTalIbl U UX COSTUHEHUA

13.8

XUMHYECKHUE SKCIIEPUMEHTHI, WITIOCTPUPYIOIINE MPU3HAKU MPOTEKAaHUs peakluii HOHHOTO OOMeHa;
KayeCTBEHHbIE pEaKIMM Ha NPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpaxX HOHBI: XJOPHUI-, OpOMUJ-,
nomua-, cyiabdar-, ¢pocdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHWUS,

MarHus, KaJblus, aTIOMHHMS, jkele3a (2+) u xkenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

OpeaACTaBJIATbL PE3YyJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJAOB, JOKa3aTCJIbCTB, Fpa(bI/IKOB n Ta6J'II/II_[ u

BBIABJIATH OMIITMPUYCCKUC 3aKOHOMCPHOCTU




14.2

YCTaHaBJIMBATh CBA3U MCKAY PCAJIBHO Ha6J'IIOI[aCMLIMI/I XUMHUYCCKUMU SBJICHUAMU WU MMPOLCCCAMU,

MPOUCXOIIIMMHU B MAKPO- U MUKPOMHUPE, OOBSICHATH TIPUYIUHBI MHOT000Pa3Hsi BEIECTB




INNEPEYEHD 2JIEMEHTOB COAEPKXAHUS, TIPOBEPAEMbIX HA OCHOBHOM
I'OCYJAPCTBEHHOM DK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 [lepBoHavaibHBIE XUMUYECKUE TOHSATHUS

1.1 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX AJIeMEHTOB. [IpOCThIE U CIOKHBIE BEIIECTBA.

1.3 Xumudeckasi popMyiia. BaleHTHOCTh aTOMOB XUMHYECKHX 3JIeMEHTOB. CTEIeHb OKUCIICHUS

14 3aKkoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNnbHAs aromMHas Macca. OTHOCUTENbHas MOJIEKYJsipHash Macca.
MaccoBast 1011 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUH

s KomnuecTtBo BemectBa. Monb. Monsipaast Mmacca. MosnsipHblii 006EM Ta30B. B3anMOCBs3b KOMMYECTBA, MACChl U YUCIA
CTPYKTYPHBIX €IMHUII BEIIECTBA

L6 ®u3nuecKkue M XUMUYECKHE SBJICHHMS. XUMHUYECKas peakuus U €€ NPHU3HAKU. 3aKOH COXPAHEHUsT MacChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

2 ITepuoanueckuii 3akoH u [lepronnueckas cucrtema xumMmuueckux snemMenToB J[.M. Menaeneesa. CTpoeHue aToMOB




IIepnognueckuit 3akoH. Ilepuonnueckas cucremMa xumuuyeckux sneMeHTOB /.M. Menneneesa. Ilepuonsl U rpymnmsl.

2.1
OuU3nYeCcKuil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIIbI dJIeMEHTa
25 Crpoenne atomoB. CoctaB aToMHBIX siaep. M3otonsl. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumnueckux 3nemeHToB [lepuoanueckoit cucrems! .. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB XMMHUYECKUX DJIEMEHTOB INEPBBIX TPEX NEPUOMAOB, Kaylud, Kanblus (paguyca
23 aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH, METANIMYECKUX U HEMETAJUTMUYECKUX CBOMCTB) U UX COEMHEHUI B COOTBETCTBUH C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuonnueckoil cucTeMe U CTPOEHUEM UX aTOMOB
3 Crpoenue BemiecTna
11 Xumnyeckas cBsi3b. KoBaneHTHas (1osispHas ¥ HEMOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB.
WNonnas cBs3p. MeTtamnueckast cBs3b
15 Tunel KpUCTALIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJUIM4YecKasl), 3aBUCMMOCTh CBOWCTB BeIIECTBA OT THUIA
KPUCTAJUIMYECKON PEMIETKN 1 BUJIa XUMUYECKOH CBS3U
4 Baknelimue npencraBuTeN HEOpraHMUECKUX BelecTs. HemeTansl u ux coequHeHus. MeTauibl 1 UX COEIUHEHUS
Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYEeCKUX COEIUHEHMI: OKCUIOB (Colieo0pa3yrolire: OCHOBHbIC, KUCIOTHEIE,
4.1 am(poTepHbIE) W  HECOoJeoOpasyrolue; OCHOBaHWM  (MIENOYM W HEPACTBOPUMBIE  OCHOBAHHS),  KHCIIOT

(kuciopoacoaepKaye 1 OECKUCIOPOAHBIC, OTHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJIEH (CPEeTHUX M KUCIIBIX)




®usnueckue M XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOpPOAA, XJOpa, KUCIOPOJa, CEphl, a30Ta,

4.2
docdopa, yriaepona, KpeMHUS

43 ®u3nueckue M XMMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPHS, Kajdus, MarHus W KaJbIlus,
AJTIOMUHHUS, KeJe3a. DIEKTPOXUMUYECKUHN Psiji HANPSKEHU METaJlIOB

4 ®u3nueckue M XUMHUYECKHE CBOMCTBAa BOJOPOJHBIX COEOUHEHUN HEMETAJJIOB: XJOPOBOJIOPOJA, CEPOBOJIOPOJA,
aMMHaKa

45 ®dusnueckue W XMMHYECKHE CBOWMCTBa OKcumoB HemeTtawioB: cepbl (IV, VI), aszora(ll, IV, V), docdopa(lll, V),
yraepoaa(ll, IV), kpemuus(IV). IlonyueHne okcuaoB HEMETAIIOB

46 Xumunyeckne cBoiictBa okcunoB: MetawioB IA—IIIA rpymm, munaka, meau(ll) u >xenesza(Il, III). Tlomyuenue okcumoB
METaJUIOB

47 XVWMUYECKUE CBOMCTBA OCHOBaHUI M aM(pOTEPHBIX THIPOKCHIOB (Ha TpHUMepe THIPOKCHIOB ATIOMHUHUS, KeJe3a,
nuHka). [lonmyuenne ocHoBaHuil 1 aMGOTEPHBIX THIPOKCHUIOB
OO0mme XMMHYECKHE CBOMCTBA KHCIJIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOJHON, CEPHHUCTOM, CEPHOW, a30THOM,

4.8 dbocdopHOii, KpeMHHUEBOH, YyroinbHONH. OcoObIe XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHON U a30THOM KHCIIOT.
ITomyuyenue kucaot

4.9 OO0mre XUMHYECKHE CBOMCTBA cpenHux colied. [Tomyyenue comneit

4.10 [Tomyuenue, coOupanue, pacro3HaBaHUE BOAOPO/IA, KHCIOPO/Ia, aMMHUaKa, YIJIEKUCIIOro ra3a B JabopaTopun




4.11

[Torydyenne amMmmuaka, CEpHON M @30THOM KUCJIOT B IPOMBILUIEHHOCTH. O011Ke criocoObl MOIyYeHUs] METAJIOB

4.12 ['eneTnueckas CBSA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COSTUHEHUIN
5 XUMUYECKUE peakinu
51 Knaccudukanus XMMHYECKUX pPEAKIUH M0 pa3IudHbIM MpPHU3HAKAM: IO YHCIY W COCTaBY YYAaCTBYIOIIMX B PEaKIIUU
BEIIECTB, 10 TEIJIOBOMY 3(PEKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMHUIECKUX HIIEMEHTOB
55 TennoBoit 3(PEeKT XUMHUYECKOW peaku, TEPMOXMMHYECKHE YpPaBHEHHs. DK30- W DHIOTEPMHUYECKHE PEAKIUU.
TepmMoxuMuuyeckre ypaBHEHUS
53 OKHUCIUTETbHOBOCCTAHOBUTENbHBIE — peakuuu. OKUCIUTENIM U BOCCTaHOBUTeNH. [Ipolecchl  OKUCIEHUS U
BOCCTaHOBJICHUS. DJICKTPOHHBINA OaaHC OKMCIMTEIbHOBOCCTAHOBUTEILHOW pPEaKIIMU
54 Teopust 2MEKTPOTUTUYECKON JAUccorManui. KaTHOHBI, aHHOHBL. DJIEKTPOIUTH U HEdNEKTpoIuThl. CuUibHBIC U clalble
ANEKTPOSUTHI. CTENEHb AUCCOIHAIIIT
55 Peakiuu moHHOrO OOMeEHa. YCIIOBHSA TPOTEKAHWS PEaKIUi HOHHOTO OOMEHA, TOJHBIE M COKpalIEHHbIE HOHHBIE
YpPaBHEHUS peaKUuid
6 XuMUA 1 OKpYy’Karomas cpeaa
61 BemectBa 1 martepuanbl B MOBCEAHEBHON >KM3HM YEJIOBEKA. be30macHOe HCIONb30BaHHUE BEIIECTB M XUMHUYECKHX

peaKHI/Iﬁ B J'Ia60paT0pI/II/I u 6BITy. HepBa;I IIOMOIIb IIPpU XUMHUYCCKUX OXKOT'aX U OTPABJICHUAX




XUMHYECKOe 3arps3HEHHE OKpY’Karolleil cpelpl (KUCIOTHBIE MOXAM, 3arps3HEHUE IOYBBI, BO3AyXa M BOJOEMOB),

6.2 crocoObl ero mpenorspamieHus [IpenensHas nomyctumas xonmentparus Bemects (I[1K). Pons xumuu B perienun
AKOJIOTHYECKUX TIPOoOIeM. Y ciiieHrne MapHUKOBOro 3 dekra, pazpyiieHrne 030HOBOTO CJIOS
[Tpumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHHUS ¥ UX COSAMHEHUH B ObITY, MEIUIMHE, POMBIIIJICHHOCTH U

6.3 CEIbCKOM XO3sicTBe. [IpUMEHEeHHEe METa/uIOB W CIUIaBOB (CTajb, YYTYyH, IIOpaTIOMHHHHN, OpoH3a) B OBITY H
HPOMBIIIJICHHOCTH UX coeruHeHuil. [TonaTue o Koppo3un MeTaljIoB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT KOPPO3HH

64 [IpuponHble UCTOYHUKH YTJIEBOAOPOIOB (yrojib, MPUPOAHBINA Ta3, HE(PTH), MPOAYKTH MX MepepaboTku (OEH3UH), UX
pOJIb B OBITY U IPOMBILIUIEHHOCTH
[lepBoHayanbHBIC MOHATHS 00 OPraHMYECKUX BEIECTBAX KAK O COCAMHEHHAX yriepoja (MEeTaH, 3TaH, STUJICH, alleTHIICH,

6.5 ATAHOJI, TJIUIIEPUH, YKCyCHast KUcIoTa). [loHATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OenKax, yriaeBojaax — M ux
POJIH B KU3HH YeJIOBEKa

7 Pacuérsr:

7.1 o popMysIaM XUMHYECKUX COSTUHEHUN

7.2 Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMHYECKUM yPaBHEHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Ia6puensu O. C., Octpoymos U. I'., CrankoB C. A. «Xumus. 8 kiaccey. «Xumus. 9 kimacey.

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Metoandeckue nocobus k yueOnukam nmuauu O. C. ['abpuensina ans 8—9 xnaccos
COOpHUKH KOHTPOJIBHO-U3MEpHUTENbHBIX MaTepuanoB (KMM) mo xumuu ass 8—9 kinaccos:
TEMaTUYECKHE TECThI, BAPUAHTHI KOHTPOJIbHBIX U CAMOCTOATENBHBIX padOT, 3aJaHus IS
HOJTrOTOBKU K IPOMEKYTOUHON aTTeCTallUH.

[Tocobust Mo opraHu3ai XMMUYECKOT0 SKCIIEPUMEHTA: MHCTPYKIMH U TEXHUKA
0€301acHOCTH 151 JIAOOPATOPHBIX U MPAKTUUYECKUX paboT, KPUTEPUU OLIEHUBAHUS

YYEHUYECKUX OTYETOB.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

«Poccuiickas anexkrponnas mkona» (PO, resh.edu.ru) — BuIeOypOKH, KOHCIEKTHI U
TPEHUPOBOYHBIE 3aJaHUs IO TEMAM XUMUH 8—9 KIIacCOB.

bubnuoreka mudposoro odpazoBatensHoro koHteHTa (LIOK) B ®PI'MC «Mos
IIKOJIa» — I'OTOBBIE CLIEHAPUH YPOKOB, MeAaMaTepHalibl, BUPTYaJIbHbBIE IEMOHCTPALIH
XMUMHUYECKHX OIBITOB .

Pecypch! s otpaboTku HaBbIKOB U KOHTpouis: [Topran ®UIIU (fipi.ru) — OTKpHITHII
0aHK 3aJjaHMii, 1EMOBEPCHH, CIICIU(DUKAITUH.






