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COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE BJIEeMEHTbl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENbHAS MOJIEKYJISIpHAsi Macca. MaccoBas JoJIsl XMMUYECKOTO 3JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nyeckue W XUMUYECKHE SBJICHUsS. XUMHUYECKass peakuuss U eé
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYIO0MU, MpaBWIaMu paboThl B jabopaTopuu
U npuéMamu oOpallieHus C JIaDopaTOPHBIM OOOpYAOBaHHEM, H3yYECHHUE U
onucanue (HU3UYECKUX CBOMUCTB 0Opa3lloB HEOPraHUYECKUX BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBieHue BOCKa, TassHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIEHUE W KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOPEHHUE CBEYH,
NpOKaJIMBaHUE MEIHOW TPOBOJIOKH, B3aUMOJEHCTBME MeNla C KHCIIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICUCTBUE
xenesa ¢ pactBopom cosrt meau (1), uzyueHne cnoco0oB pa3ziesieHusi CMECei: ¢
NOMOIIBI0O  MarHuTa,  (WIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
OMMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MaCChl, CO3[JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. Haxoxxnmenue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOsl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W TPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemoBoit AhPexT XUMUIECKON pPEeakIui, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peakiuu. TOMIMBO: Yrojib U METaH. 3arps3HEHUe
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Ponb pacTBOpOB B MpUPOAE U B KU3HU 4YesnoBeka. KpyroBopor
BO/JIBI B PUPOJIE. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCHUJIOB: cojieoOpa3ytoniue (OCHOBHBIC, KHUCJIOTHbIE, aM(pOTEpHbIE) W
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHuil. [lorydenrne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnyeckas CBsi3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HMKHOBEHHUSI M TIPEKpallieHus TropeHus (moxkapa), O3HAKOMJICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE WX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bojopojia ¢ okcuaoM meau (1) (Bo3MokHO MCOIB30BaHKUE BUACOMATEPUATIOB),
HaOJtoleHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuognuecknit 3akoH u Ilepuogmueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U WIEJIOYHO3EMENbHBIE METAJLIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbIE 00pa3yroT ampOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymnmbl. DU3NYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aroMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cucrtemsl JI. 1. Menaeneesa. XapakTepUCTUKa XUMHUUYECKOIO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepmonnueckoro 3axkoHa u llepuonnueckoil  cuUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIMM.
[Tpouieccrl OKUCIEHUS! U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX — PEaKIU
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHI, TaK W TOHSATHUM, SBISIIOIIMXCA CUCTEMHBIMU IS OTACJIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0IeHNE, SKCTIEPUMEHT, MOJICTMPOBAHHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, COJIHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepuonnueckuit 3axoH. [leppoanueckas cucreMma XMMHYECKUX AJIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTANIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakUid MO pa3IMYHbIM MOpHu3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



rereporeHHbix peakuuax. llonstue o karanuze. IloHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJIAMU XMMHUYECKOU CBsi3U. Ctenens aucconuanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
miesioue u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPHUPYIOIINX MPHU3HAKK MPOTEKAHUSI PEaKIMii MOHHOTrO OOMeHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3auMozeiicTBUE C METaJJIaMH, HEMETaJUIaMH, LIeJo4aMH). XJIOpPOBOAOPO.
ComngHas KuUCI0Ta, XMMUYECKHE CBOMCTBA, MOJydyeHUue, npumMeHeHue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mrast  xapakrtepuctuka d1meMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIE
MOAU(PUKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHe CBoMCTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢Gu3MUecKue MW XUMH4Yeckue cBocTBa. OKCHUIBI CEpBl  Kak
MPEACTaBUTENN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JISKAIUe B OCHOBE MPOMBITINICHHOTO
crioco0a mosydeHus: cepHol Kucinothl. [IpumeHenue cepHoil kuciotbl. Conu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNUHEHHI B NpUpoAe. XMMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

O6mias xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJYYeHUE U MPUMEHEHHUE.
Conu amMoHUs, HX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIJIOTa, €€ IMOIy4YeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOLIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonp3oBaHue HUTPATOB U CoOJied aMMOHHS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOYBbI
u BonoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyecknue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOJ, ajsIOTPOIHbIE
MoauUKaIMK, PacHpOCTpaHEHUE B TpUpoJe, (Pu3nueckue U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKCuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEeMbl, CBI3aHHBIE C OKCUAOM
yraepoaa (IV), rumoreza rio0ajibHOrO MOTEIUVICHUS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMYECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoOHart-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [IpupoiHble HCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOIHBIN ra3, HedTh), MPOAYKTHI UX MepepadoTku (OCH3HUH), UX POJb B OBITY
U npomblnieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IOJYUYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoxae. OOmue mpencraBieHusi o0
okcuae kpemHus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BaHHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobiembl 6€30MacHOT0 UCIIOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAKAIOIMNE (PU3NUECKHE U XUMHUYECKHE
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpHUANIOB), HAOMIOIEHWE Tmporiecca OOyTIMBaHMS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Yy4YEHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiui Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMIICHHE C (PHU3NYECKUMHU CBOMCTBaMU a30Ta, hochopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUIEOMATEpHUAIOB), oOpa3lamMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



ammoHust u  (QochaT-uOH W U3yYEeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
a7copOIMKN pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIUMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHelmre HeMeTaUIbl U UX COETUHEHMUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. Metajuinueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKEHU MeTaioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTaUioB. [loHSATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alIUTBl MX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXOXKICHUE
B mpupojge. duznueckue M XUMHYECKHE CBOWCTBA (Ha MpUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IeToYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHME HMX aTOMOB, HaxoxJeHUe B npupoae. Duznmyeckne M XUMHUUYECKHE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: Tojio)keHue B Ileproanyeckoil CcUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHUE aTOMa, HAXOXIACHHE B IPHUPOJE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHSA. AMQOTEpHBIE CBOWMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MennaeneeBa, CTpOEHUE aTOMA, HaXOXKJAEHUE B npupoae. Ousndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOpaslaMd METAIOB M CIUIaBOB, MX (PU3HUYCCKUMH
CBOWMCTBaMH, HW3Yy4Y€HHE pE3yJIbTaTOB KOPPO3UUM METAIOB  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOKHO HCIOJIb30BaHWE BHJCOMATEPUATIOB), TMPU3HAKOB IMPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEIe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kadusg U Kajablusd (BO3MOXKHO
HCIIOIb30BaHUE BHUACOMATEPHAIOB), HCCIICIOBaHHEe aM(OTEPHBIX CBOMWCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momolps npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHHN, TaK W TOHSATUM, SBISIIOIIMXCA CHUCTEMHBIMH JJIsl OTAEIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsj]l, MPOBOJHHKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHoO€  COCTOSIHME  BEIllecTBa, Ia3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEMIETKa, CIUIaBbl, (PU3MUECKUE BEJIMYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATBIMUA B OOIIECTBE MPaBWJIAMH U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopMalMer O TEePeNOBBIX JOCTIKCHUSX U OTKPBITUAX MHPOBOH W
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIE0BATEIbCKOM, TBOPYECKOW M APYTHUX
BUJIAX JIEATEITbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  Y4E€OHBIX  TPOEKTOB,  CTPEMIJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM00Opa3OBaHUIO, IMPOEKTHOM U  HUCCIIEI0BATEIbCKOM
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUUYECKOMY HU3Y4YEHUIO Mpodeccuit v Tpyaa paziIuyHOTO
poja, yBaXeHUEe K TPYAYy U pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJVMBUAYaIbHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIICCTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YyCHemHol TpoPeCCUOHANBHOW HEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMS MpU padOTe ¢ BEIIECTBAMU, a TakKXkKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa SKOJOTHYECKUX IMPOOJeM U MYTeH X PEIICHHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 JTUX TNPEIMETOB  (HOPMHUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETbHOCTH.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOJIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUM, BHIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXIYy OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh IMUPOKO TPUMEHSIEMbIE B XUMHUU MOJEIbHBIC
MPEACTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyiia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBCHHBIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yYMEHHUE HUCTIOJIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJig (hOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKHUX OSKCIIEPUMEHTOB, YMEHHME HaOJI0JIaTh 3a XOJIOM IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001EHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HUHTEPIPETUPOBATH HHEOOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3JIMYHbIE METOJIbI U 3aPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B Xoj€ Auaiora U (Wiu) AUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil TeMmbl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh MPE3CHTALMIO
pPE3YNBTATOB  BBIMIOJHEHUS XMMHUYECKOTO OJKCIepuMeHTa (1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH TMPU  PELICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjsiTUBHBbIC YHUBepCaJIbHbIe YYeOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI NEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEILHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BATh W AHAJU3UPOBATH KOHTEKCTHI, NIpejaracéMble B YCJIOBUHU
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
JNEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETALNH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHAsS
Macca, MaccoBas 0N XHUMHUYECKOTO »JJEMEHTa B COCIUHCHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1acCU(pUKAIUS PEaKIUii: peakIuy COSAUHEHUSI, PEaKIIUU PA3JIOKEHUS,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE W HEMOJIsIpHAash KOBAJEHTHAsl CBs3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJUKY JUIsI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy
COCIMHEeHUN 1Mo (opmylaM, BUJ XUMHUUYECKOUN CBs3M (KOBaJeHTHas U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUs MACChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHWYECKUX JJIEMEHTOB: pa3iauyaTh IOHATUS «TJIaBHas
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)», Maneie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsaja  sapa, oOIee 4Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CJIO0SIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XMMHUECKHUE PEaKIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKIuu BeIleCTB, MO TeII0BOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEpXKJas  OMHCAHHWE  MpPUMEpPaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIN;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JieMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTENILHON JEATEIbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIs
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4YHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICITHPOBAHKE, YIKCIIEPUMEHT (peabHbIi U MBICTICHHBIN ),

CIeIOBaTh  MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH |
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYUYECHUIO U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOJAOPOJA U KHCIOPOJa), MPUTOTOBICHHIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM J10Jedl  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB MIEJOYEH W  KHCIOT C  IOMOIIBIO
UHIUKATOPOB (TakMmyc, peHondTanenH, METUIOpaHK U IPYTHE).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKMX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTD, DJIEKTPOOTPUIATEIHHOCTD, CTEIECHB
OKHUCJICHHS, XUMHUYECKas peaklus, XUMHUYecKass CBs3b, TEIUIOBOM
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HERJICKTPOJIUTHI, ICKTPOIUTHUECKAsT TUCCOIHAIUS, PEAKIIUd HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeOoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENb, BOCCTAHOBUTENh, OKUCICHHWE H  BOCCTAHOBIICHUE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAs, METa/UNINYeCcKasi), KpHUCTAJUIMUECKass pemeTka, KOoppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHWMHUUYECKOW pEaKIHUH, TMPeAeTbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WLTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHNH U
NPUMEHSTH ITH MOHSATHUS MPU ONMMMCAHUH BEIIECTB M UX MPEBPAICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIS COCTaBICHHUS (Dopmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

OTpENENsITh BaJIGHTHOCTh M  CTEMEHb OKHUCJICHHS XUMUYECKHUX
AJIEMEHTOB B COCIWHEHUSAX pa3IMIHOTO COCTaBa, MPUHAIJIC)KHOCTH
BEIIECTB K OINpPEACIEHHOMY KIIACCy COEAMHEHHWH MO (opMyliaMm, BUT
XAMHYECKOW CBsI3M  (KOBAJICHTHAsl, WOHHAS, METAINYECKasi) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
TUIl KPUCTAUIMYECKON PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMmbIci llepuognueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPhIE HUMEIOTCS B NEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakiuu BEUIECTB, MO TEIJIOBOMY 3(QeKTy, Mo U3MEHEHHUIO CTeNeHeH
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITb YPABHEHHS DBJIEKTPOJIUTUYECKON [HUCCOLMALMHU KHUCIOT,
HIeJI0Yed M COJIel, IOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuui
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDPHYO M MOJISIDHYKO MAacCChI
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJb30BAHUS  XHMHUYECKOW TIOCYIOM U
nabopaTopHbIM OO0OpYZOBaHHEM, a TaKXKe IMpaBuja OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: PACMO3HABaTh OIBITHBIM MNYTEM  XJIOPHUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHON AEeSTEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUs — HaOJIIOJIEHUEe, U3MEPEHUE, MOJIECIMPOBAHKUE, SKCIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE IOHATHS
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6nmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB I, . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6mmorteka [IOK

3. 1 XUMHNYCCKHUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKHuCIUTETHHO- 3 5 bu6moreka [IOK
' BOCCTaHOBHTEJILHBIE https://m.edsoo.ru/7f41837¢
peakiuu
TITOro 16 DasLen 15 bu6moreka [IOK
pasieity https://m.edsoo0.ru/7f41837c
bu6moreka [IOK
Pe3epBHOE Bpemst 3

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

OBIIEE KOJIMYECTBO

YACOB I10 [TIPOTPAMME 68 5 5



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

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHEe peaKLUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUM . ! bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHEIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUUYECKUX pPeaKIHil
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 )
XHUMUYECKUE PEaKIU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO0111ast XapaKTepPUCTHKA
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO0111ast XapaKTepUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u e€



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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
docdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiime MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636



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

8 KUIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposbie
n| Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3y4eHusl odpa3oBaTejibHbIE
/ padoThI padoThl
0 pecypcsl
[Ipenmer xumuu. Poms xumun B bu6moreka [IOK
1 KW3HM 4enoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsTHE O METOJAX TIO3HAHMUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
e
[TpakTrueckas padorta Ne 1
bu6mmoreka [IOK
«[IpaBmiia paboThI B 1ab0paTOpun
3 R 1 https://m.edsoo.ru/ff0d23
U IpUEMBI OOpAIEHUS C dc
J1a00paTOPHBIM 000PYI0BAHUEM)) T
bu6mmoreka [JOK
UYucThble BElecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cMmecei ca
[IpakTueckas pabora Ne 2 bubnnoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6c



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

XUMHUYECKHE PJIEMEHTBI. 3HAKH bu6mmoreka [IOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bub6mmoreka [{OK
8 IIpocTsie 1 CI0KHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyra bubmorera [JOK
10 ) Py, https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB .
XUMHUYECKUX DJIEMEHTOB -
OTHOcHUTENNbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OtHocuTenbHAs MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
dJIeMEHTa B COCTMHCHUHT 0c
bu6mmoreka [JOK
K . Moub.
13 OJIITIECTEO BEIIECTEA https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKrue 1 XUMUUYECKHE bubmotera [JOK
14 https://m.edsoo.ru/ffod37f
SIBJICHUS. XUMHUYECKast peaKius 3
15 IIpu3Haky u ycinoBUs IPOTEKAHUS bubnuoreka [IOK

XUMHWYCCKUX peaKquI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKoH COXpaHEHHUs MacChl

bubmmoreka [{OK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Beruncnenus koanuecTBa, MacChl bubmmoreka [{OK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUI 08
Knaccudukanus xumuaeckux

€aKIHi (COeMHEHUS bubnmorexa LHOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3JoXKeHus, 3aMeIIeHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 | suuuknoneauct. O6o0LIIEHNE U https://m.edsoo.ru/ff0d40
crCcTeMaTH3aIHs 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cMmech razos. CocraB bu6mmoreka [JOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznYecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmotera [JOK

22 P b https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcumax =

23 CriocoOblI mosTydeHus: KUCIopo/ia bubnunoreka [JOK

B JabopaTopuu

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

poMBbIIIIEHHOCTH. [IprMeHnenue
KHCII0pOJa

TennoBoit 3¢ dexT XuMIIecKoit
peaKnuu, IOHSITHE O

bubmmoreka [{OK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
3K30- ¥ SHJOTEPMHUYECKUX 90
peaKIusx
Tonnuso (He(Th, Yroiab U METaH). bubnuorexa [JOK

25 | 3arpssHeHue BO3yxa, CIIoCOObI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs 4a
[IpakTiueckas padorta Ne 3 no
teme «llomyuenne u cobupanme bubmorexa HOK

26 i P https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO )
CBOMCTB» B
Bonmopon — anemeHT 1 mpocToe bubmuorexa [JOK

27 | BemectBo. HaxoxxneHue B https://m.edsoo.ru/ff0d4d
npupose do
dOu3nYeCKUe U XUMUYCCKUC bubnuoreka [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubnuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJIIX https://m.edsoo.ru/ff0d50
d2

CriocoObl MoTy4eHus BOJAOPO/Ia B bubmorexa HOK

30 i HOPO https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



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

[Tpaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bubmmoreka [{OK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpOJIa, U3yUCHHUE ETO 9
CBOUCTBY» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00n€Ma, KOJIMYeCTBA
bu6mmoreka [{OK
BEIIECTBA I'a3a [0 €r0 H3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJ'[I/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o
bu6mmoreka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _
bu6mmoreka [IOK
dusnyeckre 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BObI
7a
CocraB ocHoBauuii. [loustue 00 Bubmrorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax
e2
Bona kak pactBopuTes.
bubmuoreka [JOK
HacrplleHHbie 1 HEHACKIILICHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE T
38 IIpakTtuyeckas padora Ne 5 mo bubnuoreka [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



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

C ONpeAcIEHHOM MAacCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponsnas padora Ne2 no teme

bub6mmoreka [{OK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bubmmoreka [{OK
Oxcuppl: cocTaB, KilaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [IOK
41 | cBOWMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(UKaus, HOMEHKIIaTypa ca
bu6mmoreka [IOK
[Tosnydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHMIA ca
. bu6mmoreka [JOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(UKaus, HOMEHKIIATypa )
bubmuoreka [JOK
[Tomyuenue u XuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT )
Conu (cpenHue): HOMEHKIATYpa, bubnunoreka [JOK
46 | crmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOIMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenne skcniepruMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTrmueckas CBA3b MCKOY

bub6mmoreka [{OK

48 | xmaccaMu HEOpraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CUCTEMATH3AIMS BubmroTexa HOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTpomasnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6mmoreka [IOK
KJIaccu(PUKaIUu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax P
CXOJIHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHu4ecKux djaeMmeHToB 1. U. 2¢
Menneneesa -
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOATPYIIIIBI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTas brbmiorexa LJOK
54 p ' https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H30T018I

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubmmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHeneeBa o
XapaKkTepuCTUKA XUMHUIECKOTO
bubmmoreka [{OK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3nauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHA JUIS Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
YVYEHBIH, IeIaroT U IpaxJTaHuH _
PesepBueliil ypok. O0001IEHNE U
P P . bu6mmoreka [IOK
CUCTEMATH3aINA 3HAaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepoccutiickas mpoBepoyHas 3c
pabota *
KontponbHas padota Ned4 o teme
bu6mmoreka [JOK
«Ctpoenue atoma. XuMHYECKas
59 . https://m.edsoo.ru/00adb4
cBs3by» / Beepoccuiickas 36
poBepoyHas pabora —
bubmuoreka [JOK
DIEeKTPOOTPUIIATEIILHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUYECKUX DJIEMEHTOB b3
bu6mmoreka [JOK
61 | HMounas xumuyeckas CBA3b https://m.edsoo.ru/00adac
34
62 | KoBaneHTHas noJyisipHas bubnuoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKas1 CBA3b

https://m.edsoo.ru/00adaa
b8

KoBanentnas HenoJssipHas

bubmmoreka [{OK

63 1 https://m.edsoo.ru/00adaa
XUMMUUYECKAs CBA3b b3
bu6mmoreka [IOK
64 | CreneHb OKUCIECHUSI 1 https://m.edsoo.ru/00adae
28
OKuCIUTENHHO- bubmmorexa [TOK
65 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHTEJIHHBIC PEAKIIHH 26
bu6moreka [IOK
66 | OKHUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.edsoo.ru/00adb0
76
Pesepsusblil ypok. O000IIIEHNE U
P P EH bu6moreka [IOK
CHUCTEMATHU3ALNA 3HAHUN I10 TEME
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenue atoma. XuMHYECKas b2
CBSI3b» T
. bu6mmoreka [JOK
P . O600menne
68 C3CPBHRI YPOK © EH e 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3ALHU 3HAHUI o6
OBIIEE KOJIMYECTBO YHACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsl
n
[lepnoanueckuil 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB B
Knaccudukanus u bubnuoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buael XuMHU4eCKO CBSI3U U bu6moreka [IOK
4 THUIBI KPUCTATUTUNYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
o reme «IloBTopenue u
5 yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3felioB Kypca
8 Kkiacca»



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

Knaccudukarus bubnmoreka [JOK
6 XUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM ITPAU3HAKAM 0
[TonsaTHe 0 ckopocTr
. bu6mmoreka [IOK
XUMHUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IloHATHE O TOMOTE€HHBIX U .
TeTEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPBHI,
bu6mmoreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
IIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTAaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6moreka [IOK
AIEKTPOJTUTUYECKON
10 https://m.edsoo.ru/00adcd6
nuccormanuyu. CUJIbHEIE U g
cia0ble AJIEKTPOIUTHI -
bubmuoreka [JOK
WoHHble ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpeCTaBICHUH 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpencraBienuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITUAITIN
bu6moreka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwere 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cucreMarui3anust 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padorta No2
o TeMe
bu6moreka [IOK
«DJEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubnuoreka [JOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha mMpUMepe 9
XJopa h
19 | Xunoposogopoa. ConsiHas bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel10
4

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6moreka [IOK
YPaBHCHUSIM XUMHUYECKHX
21 N https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH 3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANIOTpONHBIE
MOAU(DUKAIINH CEPBI.
d P N bu6mmoreka [IOK
Haxosxnenue cepsl u eé
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIE. N
XuMHJecKrue CBOCcTBa -
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 | ¢uzuYecKue U XUMHYECCKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUEe U Eubmiorexa OK
25 ’ https://m.edsoo.ru/00adea2

XUMHNUYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIe)KaIe B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | ToIy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMHUYECKOE a
3arpsi3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrauncienne MmaccoBoit bu6moreka [IOK
27 | oy BBIXOJA MPOIYKTa https://m.edsoo.ru/00adec8
peaxIu a
OO01as xapakTeprucTuKa
3JEMEHTOB V A-TpyIIbI. bubnuorexa [JOK
28 | A3sor, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWMCTBA
AMMHmak, ero pusnyeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4Ye€HUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa [OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, U3y4yeHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubnuoreka [JOK
31 | ¢usuueckue U XMMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnunoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCcTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHNUAMU
azoTa

|co

®docdop. Oxcnn pochopa
(V) u pocdopnas kucnora,

bu6moreka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYecCKre U XUMUICCKHE 3
CBOWCTBA, MOJTy4EHUE -
Hcnonws3oBanne docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpeHwuii. 3arpsi3HEHHE https://m.edsoo.ru/00adfc2
HPHPOTHON CPEBI 0
dbocdharamu
Yraepon,
bu6moreka [IOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOICTBA -
Oxcunpl yriaeposa, ux
buznyecKkue 1 XuMU4eCcKHe bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMBbl, CBSI3aHHBIE C e
okcuoM yriepona (IV)
. bu6mmoreka [JOK
YronpHas KUCIOTa U €€
37 https://m.edsoo.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o teme "[lonydenue

bu6mmoreka [IOK

38 | yruekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUANBHBIE TIOHATHUS
bu6moreka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O o
COCIMHEHUSIX yTiepoia B
. bu6mmoreka [IOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemrenue
bubmoreka [IOK
AKCIIEPUMEHTAJIbHBIX 33724
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX o
COEIMHEHUSD
KontponbHas padoTa Ne3
. bu6moreka [IOK
o teMe «Baxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETaJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. Metautndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIIMYCCKaA

KpucTajllinuecKas peméTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHEe CBOMCTBA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN DS 6
HaNpsHKEHUM METaIOB h
OG6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHMSIM XUMHUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTUH W3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edsoo.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILITBI https://m.edsoo.ru/00ael4b
2
OKCHUIBI ¥ THAPOKCHIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[lenovyHO3eMENBHBIC bubnunoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O06o0611eHNE U

51
CHCTEMAaTH3alMs 3HAHUH
JKécTkoCcTh BOABI U Bubmrorexa HOK
52 . https://m.edsoo.ru/00ae188
CHocoObl €€ yCcTpaHeHUs 6
[IpakTueckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "JKEcTKOoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPaHEHHUS " 8
bu6moreka [IOK
54 AnroMuH#i https://m.edsoo.ru/00aelc6
4
AmMmdoTepHbIe CBOICTBA bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THIPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubnuorexa [JOK
57 cosm xkene3a (I1) u xxenesa https://m.edsoo.ru/00ae35e
) 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTtuyeckas padora Ne 7.
PewrcHe bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucienus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuid, €Clii OJUH U3

bu6mmoreka [IOK
peareHTOB JaH B U30BITKE
60 https://m.edso00.ru/00ael75
WM COACPKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTH BBIXOJIa TIPOIYKTA
peaxIu
61 O06001eHne 1
cUcTeEMaTHu3alys 3HaHuH
KontponsHas padota Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM XKU3HU https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6moreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKpY’KaIoIlel cpe/bl 0
bubnuoreka [JOK
Ponbs xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 PesepBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIis 3HaHUHN a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHbIi ypoK. bubnuoreka [JOK

68 O06o0061IeHuE U 1 https://m.edsoo.ru/00ad9ch
CHCTEMAaTH3aIis 3HAaHUH 2

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30oBaTe/ibHOI NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUs

1

Ilo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHI: aTOM, MOJIEKYyJa, XUMHYECKUHA AIIEMEHT, MpPOCTOe
BEIIIECTBO, CJOXKHOE BEIEeCTBO, CMECh (OJHOpPOIHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs
aTOMHas M MOJIEKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Jis
XMMHUYECKOTO 3JIEMEHTa B COSMHEHUH, MOJIIPHBIA 00bEM, XUMHUUECKasl peakius, Kiaccupukalus peakui:
peaKiuu COCAMHEHMS, pEeaKUHUUd pas3JoKEHUs, peakluu 3aMelleHHus, peakinuu oOMeHa, O5K30- U
SHAOTEPMHUECKUE PEaKIUU, TeIIOBON 3 (deKT peakiuu, pacTBOp, MaccoBasi JA0Js BellecTBa (IIPOICHTHAS
KOHIIEHTpALUs1) B pacTBOpE

1.2

HIUIIOCTPpUPOBATb B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IMPUMCHATH 3THU IOHATHUA ITPU OIMMCAaHUHN
BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJICHUS (OPMYN BEIIECTB M YPAaBHEHUN XUMHUYECKHX
peakuui

1.4

PaCKpbIBATb CMBICII 3dKOHOB COXpPAaHCHUA MACChl BEIICCTB, MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYIIAPHOI'O
YUYCHHUS, 3adKOHA ABOF@.I[pO

1.5

ONPpCACIIAATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX




KJaccu(UIMpoOBaTh XMMHUYECKHE peakiuu (M0 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUH BEIIECTB, IO

1.6
TETIOBOMY (P EKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJIIPHYIO MAcChl BEIIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO 3JIEMEHTa 10 (hopMylie coeTnHeHus,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSATh E€CTECTBEHHOHAyUHbIE METOJbl TIO3HAHUS — HaOMI0/IeHWe, H3MEpeHue, MOJICITUPOBAHKE,
' AKCIIEPUMEHT (peabHBIA U MBICTICHHBIN )
2 ITo Teme: «BaxkHeimume npeaCcTaBUTENN HEOPTaHUUECKUX BEILIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHI: OKCU/I, KUCIIOTa, OCHOBAHHUE, COJTb
2.2 OTIPENIeTSATh MPUHAICKHOCTh BEIIECTB K ONPEIeIEHHOMY KIIacCy COSAMHEHUH 10 opMyiaM
2.3 KJIacCU(PUITMPOBATh HEOPTAaHMYECKUE BEIECTBA
54 XapaKTePH30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPIKIAs
' OIHCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUMA
95 MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX Kaye€CTBEHHOIO COCTaBa, BO3MOXHOCTHU
' MPOTEKaHUS XUMUYECKUX MTPEBPAILLICHUI B PA3JIMUHBIX YCIOBUAX
ClIeoBaTh MpaBWJIaM IOJIB30BAHUS XHMHUYECKOW TOCYAOM M J1abopaTOpHBIM OOOpYJOBaHHUEM, a TaKXKeE
npaBujaM oOpalieHHs ¢ BEIIECTBAaMH B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBITIOJIHECHHIO JIAOOPATOPHBIX
26 XMMHYECKUX OIBITOB MO TMOJYYEHHUIO M COOMpaHHIO Ta3000pa3HbIX BeEHIECTB (BOJAOpOJa M KHCIOpPOAa),
' MIPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA, IJIAaHUPOBATh U
MPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IEJIOYEH U KUCIOT C MOMOIIbIO
UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U IPYTUe)
2.7 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOU PEaKLUu
3 [To Teme: «llepuonnueckuit 3axkoH u [lepuonnueckas cucrema xumuyeckux aneMeHToB 1. M. Menneneesa.

CTpOGHI/Ie aTOMOB. XHMUYECKas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIHHBIC pCaKum




PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUMN: AJIpO aToma, 3JEKTPOHHBIM CIIOM aroma, aTOMHas
3.1 opbuTanp, paauyc aroma, XHUMHUYECKas CBS3b, IHOJSpHAas U HENOJsSIpHAs KOBAJIEHTHAs CBS3b,
JIEKTPOOTPHULIATENILHOCTh, HOHHAS CBA3b, MOH, KATUOH, AHUOH, CTEIIEHb OKHCIIEHUS
3.2 KJIacCU(UIIMPOBATh XUMUYECKHAE DIIEMEHTHI
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy lleproanueckoit cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
3.3 pasnuyath MOHATHUS «TJlaBHas noarpymnmna (Arpynma)» u «mobouHas noxarpynmna (brpynma)», «mansie» u
«00JIbLITNEY IEPUOIBI
packpsiBaTh cMbIch [lepuomanueckoro 3akona J[.MI. MeHneneeBa: N€MOHCTPUPOBATH MOHUMAHHUE
3.4 MIEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB OT UX IosoxeHus B [lepmoanueckoit
CUCTEME
COOTHOCHUTh 000O3HaueHusi, KOTopble uMerorca B Tabmuue «llepuonnyeckas cuctemMa XUMHYECKUX
3.5 aemenToB JI.M1. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX HJIEMEHTOB
(cocTaB u 3apsj sipa, oOIee YUCiIo JIEKTPOHOB U paclpeieICHUE UX 110 AIEKTPOHHBIM CIIOSIM)
3.6 OIpENIENATh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEANHEHHIX
3.7 OIpeNIeNATh BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAS U MOHHAs) B HEOPIraHUYECKUX COCMHEHMSIX

9 KIIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
pe3yJabTara OCHOBHOI'0 00111er0 00pa30BaHus
1 [To Teme: «BemniecTBo u XUMHUYECKask pEAKIUS»
11 pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHATHH: pacTBOP, AJIEKTPOJIUTHL, HEIIEKTPOIUTHI,
' ANEKTPOJIUTUYECKAS TUCCOIMAIINS, PEaKIIUd MOHHOTO OOMEHa, KaTaau3aTop, XMMHYECKOe paBHOBECHE,




O6paTI/IMLIe n HeO6paTI/IMbIe pCakuur, OKHCIHUTCIbHOBOCCTAHOBUTCIILHBIC PCAKIIMH, OKHCIIHUTECIIb,
BOCCTAaHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM(bOTepHOCTI), XUMHYCCKass CBA3b

(KoBajieHTHas, NOHHAs, METAJUIMYECKas), KpUCTANINYeCcKasi PeléTKa, CIIaBbl, CKOPOCTh XMMHUYECKOM

peaxkuuu
12 WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUECKHX MOHITHH M TPUMEHSTH ITH TOHITHS IIPH
' OTIMCAaHWUH BEIIECTB M WX MPEBPAIICHUI
13 COCTaBJIITh YPaBHEHUS DJIEKTPOJUTUYECKON IMCCOIMAIMM KHUCIOT, INEIOYed W COJIeH, MOJHBIE M
' COKpaIIE€HHbIE YpaBHEHUS pEaKIiii HOHHOTO 0OMeHa
14 pPacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMA TIOCPEJICTBOM  COCTaBJICHUS
' 5JIEKTPOHHOTO GalaHca STHX PeaKiuii
1.5 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKON peaKun
2 [To Temam: «HemeTtasuibl 1 UX coequHEHUs» U «MeTalljIbl U X COeTUHEHUS
XapaKTepH30BaTh (OMHUCHIBATh) OOIIHE W Clienu(PUUecKre XMMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
2.1 BEIECTB, MOATBEPKasi ONMCAHUE TPUMEPaMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX peaKlni
99 COCTaBIISAITh YPaBHEHMsI PEaKIUil, MOATBEP)KIAIOUIUX CYIIECTBOBAaHHE T'€HETUYECKOW CBSA3M MEXIY
' BEIIECTBAMH PA3IUYHBIX KJIACCOB
23 IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH IPOTEKaHUS
' XUMHYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
clieIoBaTh MpaBWJIaM TOJB30BAHUS XUMUYECKOW MOCYI0M U J1abopaTOpHBIM OOOpPYJOBaHHEM, a TAKKeE
24 paBUJiaM 0OpaIIeHUs C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
' XUMUYECKHUX OTBITOB IO IMOJYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YIJIEKUCIIOTO
rasza)
2.5 IPOBOJIUTH PEAKLUH, MOATBEPKIAIONIME KAaueCTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB: PAClO3HABATh




OTBITHBIM IIyTEM XJIOpUA-, OpoMH[I, HOAW[, KapOoHaT, Qocdar, cuimkar, cynb}ar, THIPOKCHINOHBI,
KaTHOHBI AaMMOHHS, HWOHBI HW3YYCHHBIX METaUIOB, MPHCYTCTBYIOIIME B BOJHBIX pacTBOPax

HCOPraHN4YCCKUX BCUICCTB

3 ITo Teme: «Xumus 1 OKpyXKaromas cpeaa»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemecTBa; koppo3ust MeTanioB

IIPUMEHATh OCHOBHBIE OIIEPAllMA MBICIIMTEIIBHON JESATEIBHOCTH — AaHAJIW3 WM CHHTE3, CpPaBHEHMUE,
39 0000111eHNe, CUCTEMATHU3allMIO, BBISIBJICHUE NPUYUHHO-CIEICTBEHHBIX CBA3€H — U1 U3y4eHHs] CBOMCTB

BEHIICCTB U XUMHNUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABI ITIO3HAHUA — Ha6J'II-OI[€HI/I€, HN3MCEPCHUC,

MOJENUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA




8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHaLIaJ'IBHBIG XUMHNUYECCKHUE ITOHATUA

1.1

[Ipeamer xumun. Posib XUMHH B )KM3HU YesIOBEKa. XUMUs B cUCTeMeE HayK. Tena u BemecTBa. @U3n4ecKue CBOMCTBA

BCIICCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

[Tonsatue o MeTo1ax mo3HaHus B XUMUU. YucThie BemecTBa U cmecu. CrmocoObl pa3aesieHust cMeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U ClloKHBIE BEUIECTBa.

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

1.4

Xumudeckass ¢Gopmyna. BameHTHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTAaBa BEIIECCTB.
OtHocuTenbHas aTomMHas Macca. OTHOCHTEIbHAS MOJICKYJIsipHas Macca. MaccoBasi 107151 XUMHUYECKOTO JJIEMEHTa B
COEIUHEHUU

1.5

KonnuecTtBo BemectBa. Mosbs. MonsipHas macca. B3auMOCBSsI3b KOJIMYECTBA, MACChl M YHUCIIA CTPYKTYPHBIX €IWHUIIL
BelecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COSTUHEHUI

1.6

Ou3nyecKkue U XUMUYECKHE SBICHUS. XUMUYECKasl peakius U e€ MpU3HAKH. 3aKOH COXPaHEHUS MacChl BEIECTB.
Xumuyeckue ypapHeHus. Kiaccupukanus XuMHUecKuX peakiuuii (CoeMHEeHHsI, pa3oKeHus, 3aMellleHus, 00MeHa)

1.7

XUMHUUECKUI 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCY 101, ¢ MpaBmiiaMi paboThl B 1JaOOpaTOpUU U MpUEMAMU
oOpamieHus ¢ JabopaTOpHBIM OOOpYAOBAaHUEM, HW3ydeHHME M ONHUCaHHE (PU3NYECKUX CBOWCTB 00pa3loB
HEOpPraHM4eCcKUX BEIIEeCTB, HaO0IeHne (pu3ndYecKuX (IJIaBJIeHUe BOCKA, TasHUE JIb/la, PACTUPaHME caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCAlMsl BOJbI) M XUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIMBAHWE MEIHOM IPOBOJIOKH,
B3aMMO/ICHCTBHE MeJa C KUCJIOTOM) sBJIEHUH, HaOMIOJAEHUWE W ONMCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakuuii (pas3yiojkeHHe caxapa, B3aUMOJCHCTBHE CEpHOM KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKEHHE THMAPOKCHAA
meau(Il) nmpu HarpeBaHuu, B3aumoJelcTBue xene3a ¢ pactBopoM conu menu(Il), nzyuenne cnoco6oB paszaeneHus




cMeceil (¢ MOMOIIBI0 MarHuTa, GUIbTPOBAaHKE, BBIIAPUBAHUE, TUCTHIUIALINSA, XpOMaTOTrpadus), MPOBEJCHUE OUYUCTKH
[IOBAPEHHON COJM, HAONIOJCHHE M OIUCAHHME pPE3yIbTaTOB IIPOBEACHUS OIbITA, MIUIIOCTPUPYIOILErO 3aKOH
COXPAHEHHUSI MACChl, CO3AAHNUE MOJIEIEH MOJIEKYI (LIapOCTEPHKHEBBIX)

2 Baxneiimme npeacraBuTean HEOPraHUIECKUX BEIIECTB
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemMeHT U mpoctoe BemiecTBo. HaxokeHue kucioponaa B
21 npupoje, pusnueckue U XxuMudeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CrocoOsl
' MOJIyueHHUs1 Kucjiaopoja B JabopaTopuu M IpoMbliieHHOCTH. KpyroBopor kucinopoma B mpupoge. O30H —
AIJIOTPOTHAS. MOAU(PHUKALUS KUCIOPOIa
29 TennoBoit 3 heKT XUMHYECKOW peakiuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, DK30- M DHIOTEPMUUYECKHE PEaKIIHH.
' TonnuBo: yronb U MeTaH. 3arpsi3HeHHE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOS
53 Bonopon — snemenT u mpoctoe BemiectBo. HaxoxkneHune Bosopoaa B mpupojie, GU3NIECKHE U XUMHUYECKUE CBOMCTBA,
' MIPUMEHEHHE, CII0COObI MoydeHus. KuciaoTsl u comm
2.4 Monsipablit 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM
dusznueckue cBOWMCTBa BOoAbl. Boma kak pactBoputenb. PactBopbl. HachlllleHHbIE M HEHACHIIIEHHBIE PACTBOPHI.
95 PactBopuMocTh BeniecTB B Boje. MaccoBasi 10715 BEIIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
' Ponp pactBOpoB B mpupoje u B KU3HU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE. 3arpsi3HEHUE NPUPOAHBIX BOJI.
OxpaHa 1 0YUCTKA MPUPOJHBIX BOJ
Knaccudukanus neoprannueckux coeauHenuid. Oxcuapl. Kinaccuduxanus okcuioB: cojaeoOpasyroiiue (OCHOBHbIE,
2.6 KHCIIOTHBIE, aM(pOoTepHbIe) U HecolieoOpazyomue. Homenknarypa okcunoB. @usndeckre U XUMUYECKUE CBOMCTBA
okcu10B. [losyuenne okcuaos
97 OcHoBanus. Knaccudukainus ocHOBaHUM: MIENOYM U HEPAcTBOpPUMBbIE OCHOBaHMs. HoMmeHkiaTypa OCHOBaHUM.
' Du3nyecKue 1 XMMUYECKUE CBOWCTBA OCHOBaHUM. [lonyyenue ocHOBaHuUi
)8 Kucnotel. Knaccudukanus xucnot. Homenknatypa kucnoT. dusudeckre M XUMUYECKHE CBOMCTBa KHUCTOT. Psin

aktuBHocTh MetasuioB H.H. bekerosa. [lonyuenue kucnor




2.9

Conu. Homenxknarypa coneil. @usnueckue u XuMudeckue cBoiictsa coieil. [lonydyenue coseit

2.10

I'enetmueckas CBA3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OIPEENICHUE COAEpKaHMsI KHUCIOpoJa B BO3AyXE, IOJIyYEHHE,
coOupaHue, pacro3HaBaHe U U3yYeHUE CBOMCTB KUCIIOPO/1a, HAOIIOIeHHE B3aNMOACHCTBHS BEIIECTB C KHCIOPOIOM
Y YCIIOBUS BOSHUKHOBEHHS U TIPEKPAIICHHS TOPEHUS (TT0Kapa), 03HAKOMIICHHE C 00pa3iiaMu OKCHUIOB U ONIMCAHUE UX
CBOWCTB, TOJlyue€HHE, coOMpaHue, paclo3HaBaHWE W HM3y4ye€HHE CBOWCTB BOJOpoJa (TOPEHHE), B3aMMOJICHCTBHUE
Bojiopona ¢ okcuaoMm meau(ll) (Bo3aMOXKHO HCMONB30BaHHE BUICOMATEPHUATIOB), HAOMIOJACHUE OOpa3IOB BEIIECTB
KOJIMYEeCTBOM 1 MOJb, HcciaenoBaHUE OCOOEHHOCTEW pPACTBOPEHMsI BELIECTB C pPa3jIMUYHOM pPacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOW JT0JIEM PaCTBOPEHHOIO BEIIECTBA, B3aUMOJEUCTBUE BOJIBI C
MeTajlaMu (HaTpueM U KajiblieM) (BO3MOKHO MCIIOJIb30BaHHE BUJIEOMATEPUANIOB), OIIPEIEIEHHE PACTBOPOB KUCIOT
U 1IeNovel ¢ MOMOUIBI0 MHAMKATOPOB, HCCIEeIOBaHUE OOpa3lOB HEOPraHMYECKHX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0IeHNe U3MEHEHHS OKPACKU MHIMKATOPOB B PaCTBOPAX KUCIIOT U LIEI0YEH, H3ydyeHUe B3aUMOJAECHCTBUS OKCUIa
menu(Il) ¢ pacTBOpOM CEpHOW KHCJIOTHI, KHCJIOT C METaUIaMH, pEaKIui HEeHUTpalu3aIi, IOIyICHHE
HEpPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHWE OJIHOTO MeTajjla JpyrMM M3 pacTBopa COJIM, pellIeHue
SKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BaxkHelme Kiiacchl HEOPraHMYECKUX COCTMHEHHI

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumMmudeckux sneMenToB [[.. Menneneea. CtpoeHue aTOMOB.
Xumu4aeckas cB3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKITUN

3.1

[TepBbie MOMBITKY KJIACCU(DHUKAITMA XUMHAYECKHUX AJIeMEHTOB. [ToHSATHE O TpyIIax CXOHBIX 3JIEMEHTOB (IEJI0OYHbIE U
IIEJI0YHO3EMEIIbHBIE METAILJIbI, TAJIOTCHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aMm(OTEpPHBIC OKCUIBI 1
TUAPOKCHIBI

3.2

[Tepuoauueckuii 3axoH. Ilepuonnueckas cucrema xumuieckux anmeMenToB JI.M. MenneneeBa. KopoTkonepuoanas u
JurHHOTIepuoAHas ¢opMmbl [lepuoawdeckoit cuctembl xumudeckux anmemeHToB J[.M. Menneneea. Ilepuoapl u
rpynnbl. uznyeckuii CMbICT NOPSIKOBOIO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIHI AJIEMEHTa

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX Aaep. H3oTomHI. 9HeKTpOHI:>I. CTpOGHI/Ie QJICKTPOHHBIX 000JI0YEeK aTOMOB
TICPBBIX 20 XMMHUYECKHX 3JIEMCHTOB Hepnonnqecxoﬁ CHUCTCMBI Z[I/I MeHaeneena. XapaKTepI/ICTI/IKa XUMHUYCCKOI'O




3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMEPHOCTU HM3MEHEHHUs paJuyca aTOMOB XMMMUYECKHUX JJIEMEHTOB, METAIMUYECKUX U HEMEeTaJTIMYEeCKUX
CBOWCTB IO TpymmaM u nepuoaaMm. 3HaueHue [lepuommyeckoro 3akona u [lepuoaudeckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [[.1. MenneneeB — y4€HbIN U IpaKJaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (moJispHass M HEMOJISIPHAs) CBSI3b. OJEKTPOOTPUIATENBHOCTh XUMHYECKHUX

yneMeHTOB. loHHas CBA3b

3.6

Crenens okucieHusa. OKHCIHUTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOHCCCI)I OKHCJIICHHUA W BOCCTAaHOBJICHHA.

OKHUCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3lioB BELIECTB META/NIOB M HEMETANIOB, B3aMMOJACHCTBHE THIPOKCUIA
LIMHKAa C pacTBOpaMH KHUCJIOT M IIEJouYeH, MPOBEJCHHE OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPbl OKHUCIUTEIbHO-
BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeIMHEHU)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemecTBo 1 xumMudeckas pcaknuusi. HOBTOpCHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux iemeHTtoB .M. MenzaeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHYECKHX AJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalvsl, KaJblUs U UX
COCIMHCHUH B COOTBETCTBHH C IOJIOKEHUEM 3JIeMEHTOB B [leprnonueckoil cucteMe U CTPOCHUEM X aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BUBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX peI_HéTOK, 3aBHCHMOCTH CBOMCTB BEIIIECTBA
OT THIIA KpHCTﬁJ’IJ’IH‘-ICCKOﬁ peH_IéTKI/I U BUJA XUMHUYECKOM CBS3H. KHaCCH(bHKaHHH W HOMCHKJIATYpa HCOPraHNYICCKUX
BCIICCTB (MC)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K pAa3JINYHBIM KilaCCaM
HCOPraHNYCCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCUICCTB




1.3

Knaccugukanus XuMHUECKUX peakuuil M0 pa3IuyHbIM IpU3HAKaM (110 YUCIY M COCTAaBY YYacCTBYIOIIUX B PEAKIIUU
BEILECTB, N0 TEMIOBOMY (P (EKTyY, 10 U3BMEHEHHIO CTENIEHEW OKHCIEHUSI XUMUYECKUX JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4YacCTHIO KaTaau3aropa). ODK30- M HSHAOTEPMUYECKHE peakluu, TepMOXUMHYecKue ypaBHeHHs. [loHsTHe o

CKOPOCTH XMMHYECKON PEaKLIUU

1.4

Ilousitne 00 O6paTI/IMBIX n H€06paTI/IMI>IX XUMHUYCCKHUX PpPCaKIUAX. IToasaTne 0 TOMOTEHHBIX M TCTCPOTCHHBIX
pCaKknusix. IlonsTHE O XMMHUYECKOM PaBHOBCCHUMU. q)aKTopI)I, BJIMAOIIHUE Ha CKOPOCTH XUMHYSCKOU p€aknun u

ITOJIOKCHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HBIe peaKIII/II/I, BHCKTpOHHBIﬁ 6anch OKI/ICJ'II/ITGJ'II)HO-BOCCT&HOBHTGJ’IBHOﬁ peaKHI/II/I.
CocraBiicHHE ypaBHEHUH OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C WCIOJH30BAHUEM METOJA AJICKTPOHHOTO
OastaHca

1.6

Teopust NEKTPOTUTHYECKON TUCCOUMALMU. JIEKTPOIUTHI M HEIIEKTPOJUTHl. KaTHOHBI, aHMOHBL. MexaHu3M
JTUCCOITMAIIMN BEIIECTB C PA3IMYHBIMH BUJAMU XMUMHYECKOH cBsi3u. CtemneHb aucconmanui. CUIbHBIE W Clla0ble
ANEKTPOJUTHL. Peaknuu WOHHOTO oOOMeHa. YCIOBHS TPOTEKAaHHWs pEaKIWi HWOHHOTO OOMEHa, TIOJHBIE |
COKpamiéHHbIe MOHHBIC ypaBHEHMs peakiuii. CBOWCTBa KHUCIOT, OCHOBAaHWW W COJIEHM B CBETE MPEICTaBICHUH 00
3IEKTPOJIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakiiuy Ha HOHbL. [loHaTHE O ruaponnse conein

1.7

XUMUYECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHUX BEIECTB —
METaJJIOB U HEMETAJJIOB (rpadura U anmasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATpHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOM peaklUuyd OT BO3JCUCTBUS pPa3IMUYHBIX (HAaKTOPOB; HCCIENOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOpOB  BELIECTB, Mpoliecca JUCCOLMALMU KUCIOT, IIenoueil U coyied (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIHil MOHHOTO oOMeHa
(oOpazoBaHue ocajka, BbIIEICHHE T'a3a, 00pa30BaHUE BO/JIbI); OMBITOB, UIUTIOCTPUPYIOMIUX IPUMEPHI OKUCIUTENHHO -
BOCCTAaHOBHUTEJIBHBIX DPEAKIHI (TOpeHue, peakiu pPa3ioKeHHs, COSAHMHEHMS); paclo3HaBaHUE HEOPraHUYECKUX
BEILIECTB C MIOMOIIbIO KAUECTBEHHBIX PEAKLU Ha MOHBI; PEIIEHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6H_Ia$I XapaKTCpUCTHUKA I'aJIOT'CHOB. OcoOeHHOCTH CTPOCHUS aTOMOB, XapAKTCPHBIC CTCIICHU OKHCJICHHI. CTpOeHI/Ie




U (u3MYecKHe CBOWCTBAa MPOCTHIX BEHIECTB — TallOTEHOB. XHWMHYECKHME CBOWCTBA Ha TNpUMEpe Xjopa
(B3auMozelicTBUE C METaUIaMM, HEMeTajulaMu, mienodamu). XsopoBogopond. CossiHas KUCIOTa, XUMUYECKUE
CBOWCTBA, IOJy4YeHHUE, NPUMEHEHHE. [[elicTBHE XJOopa M XJIOPOBOJOPOJA HA OpraHM3M 4eloBeKa. Bakuelmue

XJIOPUABI U KX HAXOXICHUC B IPUPOJLC

2.2

O6mrass xapaktepucTuka 3eMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTpOEHHS aTOMOB, XapaKTEpHBIC CTENEHU
okucinenus. CTpoeHue U (QU3MYECKHE CBOICTBA NPOCTBIX BELIECTB — KUCIOpPOJa U Cepbl. AJUIOTPOIHBIE
MOAM(UKAIIMU KHUCJIOpOJa M cepbl. XUMHUYECKHe cBoHcTBa cepbl. CepoBOaOpOJ, CTpoeHHE, (u3NUecKue u
XUMHUYecKUe cBoiicTBa. OKCUIBI Cepbl KaK MPEACTAaBUTENM KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKUE U
XMMHUYECKHE CBOMCTBa (00LIME Kak IPEACTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUYECKUE PEaKIIUH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO crioco6a nmojaydeHus: cepHoit kucioTsl. [Ipumenenue. Conu cepHON KUCIIOTHI,
KauecTBEHHas peaklius Ha cyib(aT-uoH. HaxoxieHue ceprl U €€ COeJMHEHU B MPUpoie. XMMUUECKOE 3arps3HeHHE
OKpYKarollel cpeiibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JI0KHU, 3arps3HEHHE BO3QyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPAILCHUS

2.3

OO6mrast xapaktepuctuka »yeMeHTOB VA-rpynmbl. OcCoOCHHOCTH CTPOCHHS aTOMOB, XapaKTE€pHBIC CTENEHU
OKHUCJIEHHS. A30T, pacmpocTpaHeHue B mpupoje, (u3nyeckue M XHMMUYecKue cBoicTBa. Kpyrosopor azora B
npupoae. AMMHaK, ero (u3MYecKue M XUMHUYECKHUE CBOICTBa, mojiydeHue U mnpumeHeHue. Coiau aMMOHHS, UX
¢dbuznyeckue U XUMHYECKHUe CBOICTBa, mpuMeHeHue. KauecTBeHHast peakius Ha HOHBI aMMOHHUS. A30THas KHCJIOTa,
e€ nmoaydyenue, (pU3MUECKUe U XUMHUYECKHE CBOMCTBA (001Me KaK MMPeICTaBUTENs Kilacca KUCIOT U celupUIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHS B KaueCTBE MHMHEPAIbHBIX yHOoOpeHHil. XuMHUYecKoe 3arps3HeHue
OKpY’KaIoIel Cpebl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE BO3AyXa, TOUBBI  BOJOEMOB)

2.4

®ocdop, amnorponnsie Mogudukanuu docdopa, dusnueckue u xumudeckue cpoiictBa. Okcun docdopa(V) u
dochopHas kucnoTa, U3NUESCKUE U XUMHUYECKUE CBOWMCTBA, TojydeHHe. cmosib3oBaHue (ochaToB B KauecTBe

MUHEPAIbHbIX YA00peHHit

2.5

OOmast xapakrepuctuka 3i1eMeHToB IVA-rpynmel. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHBIE CTENEHU
OKHCIICHHsI. YTJepoJi, auNIOTPOIHbIe MOIU(HKALMU, paclpoCTpaHEeHHe B MpUpoje, (U3NYeCKHe M XUMHUYECKHe




cBoiictBa. Ancop6Oums. KpyroBopor yriepona B mpupone. OKCuabl yriiepona, WX (PU3NYECKHE U XUMUYECKUE
CBOI\/JICTBa, HeﬁCTBHC Ha XUBBIC OPraHMU3MbI, IMOJIYYCHHUC U IIPUMCHCHUC. DKOJIOTHYECKHUE HpO6JI€MBI, CBA3aHHBIC C
okcuaoM yrieponaa(IV); runoresa rinodanbHOTO MOTEIUIEHUS KJIMMaTa; NapHUKOBBIN 3P QeKT. YrojibHas KUCIOTa U
e€ con, uX U3NYECKUEe U XUMUIECKHE CBOWCTBA, MMOJIydeHNEe U IpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-

noHel. Mcnonn3oBanne Kap60HaTOB B 6I)ITy, MCIUIHUHE, TPOMBIINIJICHHOCTU U CCJILCKOM XO3SMCTBE

2.6

[lepBoHauanbpHbBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHMSIX yriepoja (MeTaH, dTaH, STHIICH,
alleTUJIEH, 3TaHOJI, TJIMIEPHUH, YKCYCHas Kuciota). VX coctaB u xumuueckoe crpoenue. [lonsarue o Ononoruvecku
BAXKHBIX BEIECTBAX: >XUpaX, OelKax, yrieBoJaXx — W WX POJU B KU3HMU dYelloBeKa. MaTepualbHOE €IMHCTBO

OPraHn4Y€CKUX U HCOPTaHUICCKUX Coe)II/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusundeckre 1 XMMHYECKHE CBOMCTBA, MOyuyeHue U npuMeHeHue. CoeIMHeHNs KPEMHHUS B IPUPOJIE.
O6mme npeacrasieHus: 00 okcuae kpemHUsA(IV) u kpemuueBoit kucnore. CUIMKATHI, UX UCIOJIH30BaHUE B OBITY,
MEAULMHE, IMPOMBIIUICHHOCTH. BaxkHeliine CcTpouTenbHblE MaTepuallbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpoGiieMbl 6€3011aCHOTO MCIIOJIB30BAHNS CTPOUTENIBHBIX MATEPUATIOB B TOBCEJHEBHON KU3HU

2.8

XUMHYECKUN DKCIIEPUMEHT: H3ydeHHE OOpa3IoB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI;
MIPOBEJICHUE KAueCTBEHHBIX pEaKIUi Ha XJOPUA-HUOHBI U HAONIOJEHWE TMPU3HAKOB HUX MPOTEKaHUs; OIBITHI,
oTpaxaromue (QU3nYeckrue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COCIUHEHHI (BO3MOXHO HCIIOJIb30BaHHE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE ¢ 00pa3liaMy XJIOPUIOB (TaJIOTeHUA0B); O3HAKOMIIEHHE ¢ 00pa3laMu cepsl U e
COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE BHJICOMATEPHANIOB); HAOOEHUE Ipoliecca OOyrJIMBaHUs caxapa IO/
JeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI; U3YyYeHHE XMMUYECKUX CBOMCTB pa30aBIeHHON CEpPHOM KUCIOTHI,
MPOBEJICHUE KAaueCTBEHHOW peakiuu Ha cynb(aT-uoOH W HaONIoJIeHUE MpU3HAKa €€ MPOTEKAHUS; O3HAKOMIIEHUE C
¢dbuznueckuMu cBONCTBaMH a30Ta, (ochopa M uX coeauHEHMH (BO3MOYKHO HCIIOJIb30BaHHWE BHEOMATEPHAIIOB),
oOpa3uamu a30THBIX U (pochopHBIX ymoOpeHHil; moiaydeHue, coOHpaHue, pacrno3HaBaHHE M HU3Y4YCHHE CBOWCTB
aMMUaKka; TMPOBEJCHHE KAYeCTBEHHBIX pEaKIuii Ha WOH amMMOHuA U QocdarT-HOH W H3ydeHHE NPU3HAKOB UX
MPOTEKAHUSI, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOW Aa30THOW KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPHUANIOB); U3YYCHUE MOJIENe KPUCTAIUTMUECKUX PEIETOK anMmasa, rpadura, ¢ymiepeHa; 03HaKOMIIEHUE C
MIPOLIECCOM aACOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM M YCTPONUCTBOM MPOTUBOTa3a; MOTydeHHE,




COGI/IpaHI/Ie, pacro3HaBaHEC W HU3Y4YCHUC CBOMCTB YIJICKHUCIIOTO Tra3a; HPOBCACHUC Ka4YCCTBCHHBIX peaKL[I/Iﬁ Ha
Kap6OHaT- U CUJIMKAT-UOHBbI U HM3YYCHUC IPHU3HAKOB HUX IMPOTCKAHHWA, O3HAKOMIJICHUC C HpOIIyKIIHCfI CHIIMKATHOM

MMPOMBIINIJICHHOCTH; pCIICHNUEC SKCIICPUMCHTAJIbHBIX 3a/ia4d 110 TEMC «Baxxneimue HeMeTalIBI ¥ UX COCOAUHCHU S

Merannsl 1 ux COCANHCHUA

3.1

O6H1a${ XapaKTCPUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJUIOB Ha OCHOBAHUH HUX IIOJIOKCHHA B HepHOI[quCKOﬁ
cucteMe xumuuecknx sneMmentoB .M. MenpaeneeBa u crpoeHusi aromoB. CTpoeHHe MeTayioB. MeTtamindeckas

CBSI3b M METAJUINYECKasl KpUCTAJUINYECKas! peETKA. DIEKTPOXUMUYECKUM psiJ] HAPSHKEHUH METaJlsIoB

3.2

duznyeckue U XUMHUYECKHE CBOIicTBa MeTayioB. OO0mue crnocoObl moiydyeHus MmeramuioB. [loHsTue o kopposun
METaJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOoppo3uu. CraBbl (CTajb, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX

MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTauIbl: MoJioxkeHue B [lepuoanueckoil cucreme xumuueckux snmemMeHToB .M. Menaeneesa; ctpoeHue
WX aTOMOB; HaxokJeHue B npupoje. Ouznueckrue u XuMUYECKUEe CBOMCTBA (Ha MpuMepe HaTpus U Kanust). OKCHIbI
Y TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne ea0YHbIX METAJIIOB U UX COEAMHEHUI

3.4

[[lenouHO3eMENBHBIE METAIIBI MATHUN U KallbLIMK: MoJiokeHue B [leproandeckoil cucteMe XuMHYECKUX AJIEMEHTOB
J.. MeHneneeBa; CTpOEHUE UX aTOMOB; HaXOACHUE B npupoae. Pu3ndecKue U XMuMHYECKHUE CBOMCTBA MarHusl U
Kanblus. BaxkHelmme coemMHeHns KanbIus (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHCHHS

3.5

Amomunuii: nosioxkenue B Ilepuoanueckoil cucreMe xumuueckux siaemeHToB .M. MenpaeneeBa; crpoeHue aroma;
HaxoxjaeHue B mpupoje. Dusnueckue W XUMHUYECKHE CBOMCTBA altOMUHHMSA. AMQOTEpHBIE CBOMCTBA OKCHAA H
THJIPOKCH/IA ATTFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xumuyeckux sneMeHToB [[.M. MenneneeBa; cTpoeHHE aTroma;
HaxoxaeHue B npupoje. Ousndeckue U XMMUYECKHE CBOMCTBa xkene3a. OKCuabl, THAPOKCHAbl U conu xene3a(ll) u
xenesa(Ill), ux cocras, cBOICTBA U MOTyYCHHE

3.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMIJICHUC C O6p33LIaMI/I MCTAlJZIOB M CIIIaBOB, HX q)HSH‘leCKI/IMI/I CBOﬁCTBaMH;
HU3YUCHUC PE3YJIIbTATOB KOPPO3NU MCTAJIJIIOB (BOSMO)KHO HCIIOJIb30BaHUC BI/I,[[eOMaTepI/IaJ'IOB), 0COOCHHOCTEH
B3aHMOJICHCTBUS OKCHJIA KaJbIUsI U HaTpusd C BOJIOM (BO3MO)KHO HUCIIOJB30BaAHHUEC BI/IHGOMaTepI/IaHOB); HCCICIOBAaHUC




CBOMCTB KECTKOM BOJBI; Ipoliecca TOPEHUs xKele3a B KUCIopoJie (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUATIOB);
MPU3HAKOB TMPOTCKAHUS KAYCCTBCHHBIX PEAKIMH HAa WOHBI (MarHus, KaJbIHs, TIOMUHHS, IUHKA, xene3a(ll) u
xenesa(lll), mequ(Il); mabmrogeHre M OmMMCAHHWE MPOIECCOB OKpAIIMBAaHUS IJIAMEHM WOHAMHU HATpHs, Kajaus U
KambIusl (BO3MOYKHO HCIIOJIb30BAHHUE BHUACOMATEPUAJIOB); HCCIECIOBaHHEC aM(OTEPHBIX CBOWCTB THIPOKCHIA

AIIOMHMHUA W THAPOKCHAA HUHKA, PCHICHUC ISKCICPUMCHTAJBHBIX 3aJad IO TEMCE «Baxxneimue MeTalibl M WX

COEJIMHEHUS»
4 XHUMHS ¥ OKpYKarolias cpeia
Hossie maTepuansl 1 TexHoNornu. BemecTBa 1 MaTepuanbl B TOBCETHEBHOM JKU3HHU YEJIOBEKA. XUMHUS U 3]I0POBBE.
4.1 be3onacHoe ncmonp30BaHNe BEMIECTB U XUMUUYECKUX Peakiuii B ObITy. [lepBas mOMONIs TPU XUMUYECKUX 0KOTax U
OTpPABJICHUSIX
OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XHMHYECKO€ 3arpsisHeHue okpyxaromied cpenasl I1/IK. Pons xumum B
4.2 peIIeHNN SKOJIOTHUECKHX mpoosieM. [IpuposHbie MCTOYHWKH YriIeBOAOPOJOB (Yrojib, MPUPOMHBIN Ta3, HE(PTH),
MIPOJIYKTHI UX NepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH
4.3 XHUMHUYECKUHN HKCIIEPUMEHT: N3ydeHHEe 00pa3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MaTEPHAIbI)




MPOBEPAEMBIE HA OI'3 IO XUMUU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHHUsI K MPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOT0 00111ero o6pa3oBanust Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TO3HABAaEMOCTHU SIBJIICHUH MPHUPOJAbI, TOHUMAHUE OOBEKTHMBHONW 3HAYMMOCTH OCHOB XMMHYECKOMN
HayKH Kak 00JacTh COBPEMEHHOI'0 €CTeCTBO3HAHUS, KOMIIOHEHTa 00IEell KyIbTypbl U MPaKTHUYECKON
JeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOIEeCTBa; MOHMMAaHUE MECTa XUMHUHU Cpelu
JPYTUX €CTECTBEHHBIX HayK

1.2

0 HAY4YHBIX METOAAX IIO3HAHHA, B TOM YHUCIIC SKCIHCPUMCHTAJIBHBIX H TCOPECTHUYCCKUX METOJAX
HUCCICa0BaHusA BCIICCTB W H3YUYCHUSA XHUMHUYCCKHX peaKHHﬁ; YMCHHUEC HCII0Jb30BaTh MOJCIIN IJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npodheCCHOHATBLHOW JCSATEILHOCTH, CBS3aHHBIX C XHMHEH W  COBPEMEHHBIMHU
TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX XHMHYECKOW HAYKH, YTO IMO3BOJIT OOYyYarOIUMCS
paccMaTpuBaTh XHMMHIO Kak cdepy cBoer Oyaymied npodeccHoHalbHON ACSITEILHOCTH U CACTIATh
OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQHIBHOTO IpeaMeTa IMPH Iepexojie Ha YPOBEHb CPEIHETO
o01ero o6pa3oBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC INPUMCHATHL CHUCTCMY XHUMHUYCCKUX 3HaHI/II71,
KOTOpasA BKIKOYACT:

2.1

Ba)KHEHIIINE XMMUYECKHE ITOHATHS. XUMHYCCKUN QJICMCHT, aTOM, MOIJICKYJIa, BCHICCTBO, IIPOCTOC U
CJIOKHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMECh, OTHOCHUTCIIbHBIC ATOMHAsl U MOJICKYJISIpHAsA
MacChbl, KOJMYECTBO BEIICCTBA, MOJIb, MOJIIpHAdA Macca, MOJ'IHpHBIfI O6’béM, OKCHJI, KHCIIOTa,
OCHOBAaHHE, COJIb (cpe):[Hsm), XUMHYCCKasd peaklusa, pCakiuuu COCIUHCHUA, PCAKOHUU PA3JIOKCHUS,
pCakiuu 3aMCHICHUA, PCAKINU O6MeHa, TEIJIOBOM B(I)(I)CKT pCakru, 5K30- U OSHAOTCPMHUYCCKUC




peaKkiuu, pacTBOp, MaccoBas JO0JISI XMMHUYECKOrO 3JIEMEHTA B COCIMHEHHWH, MAacCcOoBas JOJdS U
MIPOLICHTHAs! KOHIIEHTPALIMs BEIIECTBA B PACTBOPE, SIAPO aToOMa, NEKTPOHHBIA CIIOM aroMa, aTOMHAs
opOuTanb, paadyc  aroma, BAJICHTHOCTb, CTENEHb  OKUCJCHMS,  XHMHUYECKasi  CBs3b,
3JIEKTPOOTPULIATEBLHOCTh, TOJIAPHAs W  HENOJISIPHAs KOBAJICHTHAs CBsI3b, HOHHAs  CBS3b,
METaJUIMYECKas CBsI3b, KPUCTAIIIMYECKAs penIéTka (AaTOMHAs!, MOHHAS], METANINYECKasi, MOJICKYIsIpHast),
WOH, KaTHOH, aHWOH, JJIEKTPOJUT W HE3JIEKTPOJIUT, SJEKTPOJUTHYECKAs IUCCOIMAlUs, PEaKIUU
MOHHOTO OOMEHA, OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIh U BOCCTAHOBUTEIbD,
OKHCJICHHE U BOCCTAHOBJICHUE, AJIEKTPOJIU3, XUMUYECKOE PAaBHOBECHE, OOpaTMMbIe M HEOOpaTUMBIE
peaKIuu, CKOPOCTh XUMUYECKON peakinu, karanuzarop, [IJIK, koppo3us MeTajisioB, CIIaBbl

OCHOBOIIOJIArarole 3aKOHbl XWMHH: 3aKOH COXPAaHEHUsS Macchl, mnepuoauyeckuil 3akoH [[.U.

22 MenperneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJipo
2.3 TEOPUH XHUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHS], TECOPHS AIMEKTPOITUTUICCKON TUCCOUAIINN
3 Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:
YMEHHUE MPaBWIBHO MCIOJIb30BATh M3yYCHHBIC BEIIECTBA M MaTepUAIIBI (B TOM YUCIIC MHHEPAJIbHBIC
yIoOpeHusi, METaJUTBl M CIUIABBI, MIPOAYKTHI MepepabOTKH MPUPOJHBIX HCTOYHUKOB YIIIEBOJAOPOIOB
3.1 (yrns, mpupomHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SMCTBE, Ha IMPOU3BOJICTBE M IOHUMAaHHE
3HAYCHUS KHUPOB, OCIIKOB, YIJICBOJIOB ISl OPraHM3Ma 4YeOBeKa; YMEHHUE MPOTHO3HPOBAThH BIHSHUC
BEIIECTB ¥ XMMHYECKHX IPOIIECCOB HA OPraHU3M YEJIOBEKa M OKPYKAIOIIYIO PHUPOIHYIO CPEIY
3.2 YMEHUE MHTETPUPOBATh XUMUYCCKHUE 3HAHUSI CO 3HAHUSIMH JIPYTUX YYEOHBIX MPEJIMETOB
3.3 HAJIMYKE OIbITAa PabOTHI C Pa3IMYHBIMA MCTOUYHMKAMU MH(OPMAIUH M0 XUMUU (HaydHAs] ¥ HAYYHO-
' HOIYJISIPHAS JINTEPATYpa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHUE OOBEKTHBHO OIICHMBATh MH(OPMAIIUIO O BEIIECTBAX, MX MPEBPALICHUIX U MPAKTUICCKOM
' NPUMEHEHUU U YMEHHE UCTIOIh30BaTh €€ I pelieHus] y4eOHO-T03HABATENbHBIX 3a/1a4
4 Brnagenue ocHoBaMHM NMOHATUHHOTO ammapaTa ¥ CHUMBOJHYECKOTO SI3bIKa XUMHUU I COCTABIICHUS

(I)OpMy.]'I HCOPraHMYCCKUX BCHICCTB, ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ; OCHOBaMHM XMMHYECKOMN




HomeHknarypbl (IUPAC u TpuBHasibHOIN)

VYMenue OOBICHATH CBS3b IIOJIOKEHHUS JJIEMEHTa B Hepnonnqecxoﬁ CUCTEME C YHCJIOBBIMHU

XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XMUMHUUYCCKHUX 3JICMCHTOB (COCTaB " 3apiaa aapa, O6HICC YucCJIo

> AJIEKTPOHOB), paclpeieiiCHUEM 3JICKTPOHOB IO JHEPreTUYECKHM YPOBHSIM aTOMOB IEPBBIX TPEX
TIEPHOJIOB, KAJTUS ¥ KAJIBIIUS
[IpencraBieHre 0 MEPUOTUICCKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX JJIEMEHTOB (paJHyC aTroma,
6 IEKTPOOTPHUIIATEIILHOCTD), TPOCTBIX W CJIOXHBIX BEIIECTB OT TIOJIOKCHHS DJJIEMEHTOB B
[Tepuomuveckoii cucteMe (B MalbIX MEPUOJAX M TIABHBIX MOATPYIIAX) U JIEKTPOHHOTO CTPOCHUS
atoma
7 Ymenue kinaccuuuupoBarth:
7.1 XUMHUYECKHE JIEMEHTHI
7.2 HEOPraHMYECKHE BEIECTBA
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKHUX JIEMEHTOB, 3apsi] HOHA
8.2 BHJT XUMUYCCKOH CBSI3U M THI KPUCTALIUYCCKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapaKTep cpeibl B BOJHBIX PaCTBOpPAX BEMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb
9 YMeHHe XapakTepr30BaTh PU3NUECKUEC U XUMUYECKHUE CBOWCTBA:
o1 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJAOPO, Irpadut, ammas, KpeMHHH, a30T, ¢ocdop, cepa, XJIop,
' HATPUU, KT, MarHUii, KaabIUi, aTIOMUHUH, JKENe30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCI€ HX BOJHBIX pacTBOpoB (BOJa, aMMHakK, XJIOPOBOJOPO/I,

CEpOBOAOPOI, OKCUABI U THApOoKcuapl MeTanmnoB I-IIA rpynn, amomunus, menu (II), nuHka, sxenesa




(IT u III), okcumst yraepona (II u 1IV), kpemuus (IV), azota u docdopa (III u V), cepsr (IV u VI),
CepHUCTAs1, CepHasi, A30THCTAas, a30THAA, PochopHast, yrojbHasi, KPEeMHHEBAsI KUCIIOTA U X COJIN)

IIPOTrHO3UPOBATHE U XaAPAKTCPU30BATH CBOMCTBaA BCUICCTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOCHMUS,

9.3 NPUMCHCHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTH MPOTCKAHUS XUMHYECCKHX
MIPEBPAIEHUH B PA3INIHBIX YCIOBUIX
10 YMeHue COCTaBIATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIT
10.3 WUTFOCTPUPYIOMIMX XUMHYECKHE CBONUCTBA H3YICHHBIX KJIACCOB (TPYI) HEOPTaHUIECCKHIX BEIICCTB
10.4 MTOATBEPKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO [OJIF0 XMMHYECKOTO
' JJIEMEHTA B COCIMHEHUHT
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €ro Maccy, 00beM Ira3oB
114 10 YPaBHEHUSAM XUMHUYECKHX PEaKIMil 1 HAXOIUTh KOJIMYECTBO BELIECTBA, 00bEM U MacCy peareHTOB
' WIH NIPOJIYKTOB PEaKIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4yHOTO TMO3HaHUS  (HAOMIOJEeHHE, HW3MEpEHHe, HKCIEPUMEHT,
12.1 MOJICTTUPOBAaHUE) TPU HM3YYCHUH BEIIECTB W XUMUYECKUX SBJICHMI; yMeHue chopMynupoBaTh
npoOiieMy U MPeAIOKUTh MYTH €€ pelieHus
122 Oe3omacHOM pabOThl ¢ XUMHUYECKHMMH BEIIECTBAMHM, XUMHUYECKOM TMOCYAOH U J1abopaTOpHBIM

00opynoBaHUEM




MpaBUJIaMH Oe30MacHOro OOpalieHus C BEIIECTBAMH, MCIOJIB3yeMBbIMH B IOBCETHEBHOW >KH3HH,
IpaBWIaMU IOBEAECHUS B LEIAX COEpexeHUs] 3J0pOBbS U OKpYXKAIOLIEH IPUPOIHON Cpenpl;

123 NMOHUMaHUE Bpena (OMAaCHOCTH) BO3JEWUCTBHUS Ha >KMBBIE OPraHM3Mbl ONPENCIEHHBIX BEIIECTB,
CHOCO6OB YMCHBIICHUSA U ITPEAOTBPAICHUA UX BPEAHOT'O BO3HCﬁCTBHﬂ
13 Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBJIICHHUA CICAYIOINHUX XUMHUYCCKUX
IKCIIEPUMEHTOB:
13 1 HU3Yy4YCHUEC U OIIMCAHUC (1)I/IBI/I‘~I€CKI/IX CBOHCTB BEIICCTB, O3HAKOMJICHHE C (1)I/ISI/IIICCKI/IMI/I n
’ XUMHUYCCKUMHU SABJICHUAMM, OIIBITHI, NJUTFOCTPUPYIOIIHEC ITPU3HAKHU IMTPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ
13.2 M3y4deHHue CrocoO0B pa3ziesieHus: cMecen
MOJTyYeHUEe KUCIIOPOJia M M3YYCHHE er0 CBOMCTB; TMOJYYCHHE BOJOPOJA U M3YyUCHHE €TI0 CBOMCTB;
13.3 MOJTyYEHUE YIJICKUCIIOr0 ra3a M W3ydeHHEe €ro CBOMWCTB; IMOJyYeHHE aMMHaKa M W3ydeHHE ero
CBONCTB
13.4 MIPUTOTOBJICHHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIECTBA
135 MPUMEHECHHE WHIUKATOpOB (JIaKMyca, METHJIOpaHka © (eHoJTalienHa) Uisl ONpeaeICHHS
' XapakTepa cpesibl B pacTBOpax KUCJIOT U IeJIoueit
UCCJIEIOBaHNE M OIMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIaCCOB; H3YUCHHE
13.6 B3aUMOJICUCTBUS KHUCJOT C METaJUlaMH, OKCHJAMH METaJIOB, PacTBOPUMBIMH M HEPaCTBOPHUMBIMU
' OCHOBaHUSIMH, COJISIMM; IIOJy4Y€HHE HEpPAaCTBOPUMBIX OCHOBAHHil; BBITECHEHHE OJHOTO MeTasia
JIPYTUM U3 pacTBOpa COJIH; Hccien0BaHre aM(pOTEPHBIX CBOWCTB THAPOKCH]IOB AIFOMUHUS U ITUHKA
pellleHne OSKCIEePUMEHTANbHBIX 3amady 1o TemaMm: «OCHOBHBIE KIAcChl HEOPraHMYEeCKHX
13.7 COeIMHEHUI; «DIEeKTPONIUTUYECKAs AUCCOLUAIsy; «BaxHellne HeMeTallIbl U UX COCTUHEHUSD;
«Baxkneiilme MeTamibl U UX COSIUHEHUSD
13.8 XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKUA MPOTEKAHUS peakluii HOHHOTO OOMeEHa;

Ka4YCCTBCHHBIC PCAKIHUHU Ha IMPUCYTCTBYIOMIMEC B BOJHBIX PACTBOPAX HOHBI! XJIOPpUI-, 6p0MI/II[-,




uoaua-, cynbdar-, dhocdar-, kapboHAT-, CUIUKAT-AHHOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJlbllKs, alloMUHKs, xkee3a (2+) u kenesa (3+), meau (2+), uunka

14 YMeHnue:

14.1 NPEACTaBIATh PE3YJIbTAThl KCIIEPUMEHTa B (JOpME BBIBOAOB, JI0KA3aTEIbCTB, IPapuKoB 1 TaOIHIl U
' BBIABIIATH BMHI/IpI/I‘-ICCKI/Ie BaKOHOMepHOCTI/I

14 2 yCTaHaBJ'II/IBaTB CBs3H MC)KI[y pe&HBHO Ha6J'IIOI[a€MI>IMI/I XUMHUYCCKUMHU SIBJIICHUAMU U HpOHGCC&MI/I,

MIPOUCXOISIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OCHOBHOM
IoOCYIAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMUUYECKHUX IJIEMEHTOB. [IpOCThI€ U CIIOKHBIE BEIIECTBA.

1.3 Xumudaeckas opmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTETIeHh OKUCIICHUS

14 3aKk0oH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHAs aromMHass Macca. OTHOCHTENbHAas MOJEKYJISIpHAs Macca.
' MaccoBast 107151 XAMUYECKOTO 3JIEMEHTA B COSAMHCHUHT

15 KonuuectBo BemecTBa. Moisib. Mossipaas Mmacca. Mossipabiii 00bEM Ta30B. B3anMOoCBs3b KOJTMYECTBA, MAcChl U YHCIIA
' CTPYKTYPHBIX €JUHUIL BEIIECTBA

16 @u3nuecKkue M XUMHUYECKHE SIBICHHUSA. XMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
' XUMHUECKHE yPaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xuMmudeckux aemenToB .M. Menneneea. CTpoeHrne aToMOB

91 [Tepuonnueckuii 3akoH. [lepuonuueckass cucrema xumuueckux siaeMeHToB J[.M. Menneneesa. [lepuoasl U rpynimsl.
' @uU3NUECKU CMBICII OPSIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI AIEMEHTA

99 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnexTpoHbl. CTpoeHue 3JeKTPOHHBIX 000JI0UYEeK aTOMOB MEPBBIX
' 20 xumuyeckux eMeHToB [lepuonnueckoit cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, Kanblus (paauyca
2.3 aTOMOB, 2JIEKTPOOTPUIIATEILHOCTH, METAJUIMYECKUX M HEMETAITIMYECKUX CBOMCTB) U UX COCIMHEHUI B COOTBETCTBUH C
MOJIOKEHUEM AJ1eMEHTOB B [leproanueckoii cucteme U CTPOCHUEM UX aTOMOB

3 CrpoeHue BelecTa




Xumuueckas cBs3b. KoBasieHTHas1 (MOJsipHAs U HEMOJISIPHAsS) CBSI3b. DJIEKTPOOTPULIATEILHOCTh XMMUUECKUX DJIEMEHTOB.

31 HNonnas cBsa3b. MeTtammueckast CBS3b
39 Tunsl kpuctainyeckux pemerok (aromMHasi, MOHHAsA, METaJNIM4yecKas), 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA
' KPUCTAJUIMYECKOMN PEIIETKY U BUIA XUMUYECKON CBA3U
4 Bakneiiue npeactaBuTeIM HEOpraHMUECKUX BemlecTs. HemeTansl u ux coequHeHus. MeTaibl U UX COeIMHEHUs
Knaccugukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX COEIMHEHUMN: OKCHIOB (CcoJe00pa3yromire: OCHOBHbIE, KUCIOTHBIE,
4.1 ampoTepHble) U  HecojeoOpasyroliue; OCHOBaHMM  (WENOYM M HEPacTBOPUMBIE  OCHOBAHUS);  KHUCIOT
(kucmopoacoiepkare u 0ECKUCIOPOIHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCITBIX)
42 Ouznyeckue U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJ]A, XJIOpa, KHUCIOpPOJa, Cephl, a3oTa,
dbocdopa, yraepoa, KpeMHH
43 Ouznyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATpUs, KaJlMsd, MarHus M KaJbLIUs,
' AITIOMUHUS, JKeJie3a. DJICKTPOXUMUYECKUUN psifi HAIPSIAKEHUN METalIoB
44 @u3nueckue MW XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHHM HEMETaUIOB: XJIOPOBOJOPOJAA, CEPOBOJIOPOAA,
' aMMHaKa
45 dusnveckue M XUMHYECKHE CBOWCTBa OKcuaoB HemeTawioB: cepbl (IV, VI), aszora(ll, 1V, V), docdopa(Ill, V),
yraepona(ll, IV), kpemuusa(IV). Ilonydenne okcu10B HEMETAIOB
46 Xumudeckue cBoictBa OkcuaoB: MmetawioB [A—IIIA rpymm, muaka, memu(Il) m xenesa(Il, II). Ilomyuenue oxcumos
METaJIOB
47 XUMUYECKUE CBOICTBA OCHOBaHUN W aM(OTEPHBIX THAPOKCHAOB (HAa MpHUMEpEe THAPOKCHIOB ATIOMHUHUS, Kele3a,
' uuHka). [lomydenne ocHoBaHMiA U aM(OTEPHBIX THAPOKCUIOB
OO0mue XUMHYECKHME CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEpOBOJOPOIAHON, CEPHUCTOM, CEpHOM, a30THOM,
4.8 ¢bochopHOii, KpeMHUEBOH, yroyibHOW. OcoOble XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KHUCIIOT.
Ilonyuenue kucnor
4.9 OO01ue XuMHUYeCKue CBOMCTBa cpeaHux coneil. [lonyuenue coneit




4.10

[Monyuenue, coOupanue, pacrno3HaBaHKe BOJOPO/Ia, KHCIOpOJia, aMMUaKa, YIIIEKHCIIOro ra3a B J1adopaTopuu

411 [Tomydenne aMmMuaka, CEpHON M a30THOM KUCIIOT B MPOMBIIIIIEHHOCTH. O0IIHe CriocoOb! MOTy4eHHsI METAIIJIOB
4.12 I'eneTnueckas CBsI3b MEXAY KJIACCAMH HEOPTaHUYECKUX COCTMHEHUIN
S) XHWMHUYECKUE PEAKLIUN
51 Knaccugukammss XMMUYECKUX pEaKIUil 10 Pa3IMYHbIM TPH3HAKAM: 110 YHCIY M COCTaBy YYacCTBYIOUIMX B PEAKIHH
' BEIIECTB, 110 TeIUIOBOMY d((EeKTy, IO N3MEHEHHIO CTETICHEH OKHUCIICHUSI XUMHUECKUX DJIEMEHTOB
5.9 TernnoBo#t AhGEeKT XUMHYECKOH peakiiH, TEPMOXMMUYECKHE YpaBHEHHs. OK30- M DHIOTEPMUYECKHE pPEaKIUH.
' TepMoxuMHUYECKHE€ YpaBHEHHS
5.3 OKHUCITUTETFHOBOCCTAHOBUTENbHBIE  peakuuu. OKHCIUTEeTM W BOocCTaHOBHUTENW. [Iporiecchl  OKHCICHHS U
' BOCCTAHOBJICHHSI. DJICKTPOHHBINA OaJlaHC OKMCIUTEIHHOBOCCTAHOBUTEIBHOM PEaKIINU
5.4 Teopus snekTpoauTHUecKor auccounanui. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U HEANEeKTPoJuThl. CUlbHBIE U clladble
' 1eKTpoIUThL. CTeNeHb AUCCOLUAIIU
55 Peakiun noHHOro oOMeHa. YcIOBHsA NPOTEKaHWs PEAKIHMH HOHHOIO OOMEHa, MOJHbIE U COKpallEHHbIE HOHHBIE
' ypaBHEHHs peaKLii
6 XUMUS U OKpyXKarolas cpeaa
6.1 BemectBa u Marepuansl B NOBCEIHEBHOW >KM3HU 4YeJIOBEKa. be3omacHoe HMCMOJIb30BaHME BEUIECTB M XMMHMUYECKHX
' peakuuii B 1aboparopuu u ObITy. [lepBast momMoub NpU XUMHUYECKUX 0KOTaxX U OTPABJICHUSIX
XUMHUECKOe 3arps3HEHHE OKpYKarolleld cpelbl (KUCIOTHBIE J0XKIM, 3arpsA3HEHHE IOYBBI, BO31yXa U BOJOEMOB),
6.2 cniocoObl ero npenotpauienus [IpenensHas nomycrumas koHueHtpauus BemecTB (IIJIK). Ponb xumum B pemenun
9KOJIOTHYECKUX MTpoOIieM. Y cuiieHne napHukoBoro 3¢dexra, pazpyiieHue 030HOBOTO CJIOS
[Ipumenenue cepsl, a3orta, Gocdopa, yriepojsa, KpeMHUS U UX COCTUHEHUIN B ObITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U
6.3 cenbCKOM Xxo3siicTBe. IlpuMeHeHuMe MeTalloB M CIIAaBOB (CTajb, YYTyH, JIOPAaTIOMMHUN, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeuHeHuH. [IoHsaTHEe 0 KOPPO31U METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 ITpupoiHBIE MCTOUHUKHU YTIIEBOJOPOJOB (yroiib, MPUPOJHBIN ra3, HEPTh), MPOAYKTHl UX MepepaboTKu (OeH3HMH), MX




POJIb B OBITY ¥ IPOMBIIUIEHHOCTH

[lepBoHavyanbHBIC MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX yriiepoja (MeTaH, 3TaH, STHJICH, alleTHJICH,

6.5 9TAHOJI, TJIMLEPUH, YKCYCHast KUCI0Ta). [ToHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKUpax, Oelkax, yriieBogax — H MX
POJIH B )KHU3HU YEJTOBEKa
7 Pacuérsr:
7.1 10 popMyinaM XUMUYECKHX COETMHEHUN
7.2 Macchl (MacCoBOM) JIOJIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM




