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IlepBoHauya/bHbIe XUMHYECKHE OHITHUS

IIpenmer xumun. Poinb XMMUH B KWU3HU 4YE€IOBEKa. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. du3nueckre CBOMCTBAa BEIIECTB. ArperarHoe cocrosiuue BeniecTB. [lonsTHe o
MeTo/ax Mo3HaHus B XUMHH. YucTeie BemecTBa u cMecH. CriocoObl pa3/ieNieHust CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3IeMeHThl. CHUMBOJBI XUMHUYECKHX JJIEMEHTOB.
[TpocTeie u croKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAS
Macca. MaccoBast 10JIs1 XHMAYECKOTO AJIEMEHTA B COCTMHCHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIM4YECTBA, MACChl U
quclia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo hopMyrnaMm XMMHUYECKHX COCTUHEHU.

®u3nueckue M XMMHUUYECKHE SIBICHHUS. XUMHUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMHUYECKHEe ypaBHeHUA. Kiaccupukammss XUMHUYECKUX PeaKIuit
(coemmuHeHuUs, pa3I0KEeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJOM, MpaBWIaMH paOOThl B JTaOOpaToOpuu U MpUEMaMu
oOpareHusi ¢ 1abOpaTOpHBIM OOOpPYIOBAaHUEM, M3yYeHHE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HAOMI0IeHne Pu3nueckux (TIaBjIeHUE BOCKA, TassHUE JIba,
pacThpaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAIUs BOJbI) U XUMHUYECKHUX (TOpEeHHEe CBEYH,



MPOKaJIMBAaHUE MEHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTON) SIBJICHUH, HAOII0ICHHE
U ONUCaHME MPU3HAKOB INPOTEKAHMA XMMHUYECKMX peakuuil (pas3jiokeHue caxapa,
B3alMO/JICIICTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapusi, pasioxeHue ruapokcuna meau (II) mpu
HarpeBaHWH, B3auMojeiicTBUe xene3a c¢ pactBopoM conu Menu (II), m3ydenme cmocoGoB
pasfeneHus cMecell: C IOMOUIbI0 MarHura, (pUiIbTpOBaHUE, BbIIAPUBAHME, IUCTHIUISLINA,
xpomarorpadus, TNpPOBEIEHHE OUYUCTKU [IOBApEHHOW COJM, HAOJIOACHHE M  OIMCAaHUE
pe3yiabTaTOB IPOBEICHUS OIBITA, WUIIOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MacChl, CO3JaHHUE
Mozeliel MOJIeKyI (IapOCTEePKHEBBIX).

Ba:xHeiinue npeacTaBuTe M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopol — 37I€MEHT M IIPOCTOE BEILIECTBO.
Haxoxxnenue kuciopoja B mpupoje, Gpu3ndeckue U XUMUYECKHEe CBOMCTBA (peakui FOpEeHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl HOJY4YEHHs KHUCIOpOJa B J1abOpaTopuu MU
npoMbIIIeHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — aIoTpomHas MOAU(UKAIUsL
KHCIIOpO/a.

TennoBoil 3¢pdexkr XumMUUecKoW peakuuu, TEPMOXMMHYECKHE YPAaBHEHHUS, 3K30- H
SHAOTEPMHUUYECKUE peaKkUUU. TOIUIMBO: Yroib M METaH. 3arpsA3HCHHE BO31yXa, YCUJICHHE
HapHUKOBOTO 3 deKTa, pa3pyLUIeHHe 030HOBOI'O CIIOA.

Bomopon — amemeHT M mpocroe BemecTtBo. HaxoxkaeHue Boxopoga B IPHUPOAE,
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI OTy4YeHUs. KUCIIOTHI U COH.

Monsipablii 00bEM ra3oB. Pacy€Tsl Mo XMMUUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrBopurens. PactBopbl. Hacelennsle u
HEHACBIICHHBIE PAcTBOPBI. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas J0Jis BEIIECTBA B
pactBope. XumMudeckue coiicTtBa Bojbl. OcHOoBaHUA. Poib pacTBOpOB B MPHUPOJAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOHBIX BOJI.

Knaccudukanus neopranmueckux coeaunenuid. Oxcunbl. Knaccuduxanus oxcuaos:
coJieoOpasyrolire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpa3yromue. HomeHnkiarypa
okcu10B. DU3nuecKre U XMMUUECKHE CBOMCTBAa OKcHI0B. [loyueHne okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3MYeCKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHWH. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucinor. Homenknatypa kucinor. OU3nuecKue U XUMHUYECKUE
cBoicTBa KUCIOT. Psin aktuBHOcTH MeTtaiuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBoWcTBa cosied. [lomydenue
coJei.

I'eneTnyeckas cBsI3b MEX]y KJIaCCaMH HEOPraHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEENIEHUE COJIEp)KaHusl KUCI0po/ia B BO3JyXe, MOJIyYeHUe, coOupaHue,
pacrmo3HaBaHHe M HM3yY€HUE CBOICTB KHUCIOpOJa, HAOIIOJeHHE B3aUMOJCWCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MPEKpalleHUs TOpeHus (1oxapa), O3HaKOMIIEHUE C
o0Opa3liaMu OKCHJIOB M ONHMCAaHHUE WX CBOWCTB, TOJy4YeHHE, COOWMpaHWe, paclo3HaBaHUE H
M3Y4YEeHHE CBOWCTB BOopoja (ropeHue), B3aumojeiictBue Boaopoda ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJB30BaHUE BUAEOMATEpUaoB), HaOM0IeHHE 00pa3I0B BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHM pacTBOPEHHUs BELIECTB C PA3IMYHOM pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHHE OOPa3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJIOCHNE M3MEHEHHsI OKPAaCKM WHAMKATOPOB B PAcCTBOPAaX KHUCJIOT W IIENIOYEH, M3ydeHHe
B3auMozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOIl KHCIOTHI, KUCIOT C MeETaJUIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHUE HEepPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTaJula IPyTUM U3 PacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BaxHeinmme
KJIACChl HEOPTAHUYECKUX COCUHEHUI».

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
MenneneeBa. CTpoenne aToMmoB. XuMuuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCUPUKALUKM XUMHUECKUX »dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIE€JOYHbIE U IIEI0YHO3EMENIbHbIE METaJlIbl, T'aJOr€Hbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THJIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux 3yeMmeHtos [l M.
MenneneeBa. KopoTtkonepuoaHas u JuiiHHONepuonHas ¢opmbl [lepuoanyeckoit cuctembl
xumuueckux dnemeHToB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. Duznueckuid CMBICT
MOPSAIKOBOTO HOMEpa, HOMEPOB MEePUO/Ia U TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX spaep. M3oromel. OmekTtponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 XUMUYECKHUX 31eMeHTOB [lepunonuueckoil cuctemsl
J. W. MenpeneeBa. XapakTepUCTUKa XMMHMUYECKOTO JJIEMEHTAa IO €ro IOJIOKEHHIO B
[Tepuonuueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U MEPUOIAM.



3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTuku. J[. M. MenzeneeB — y4€HbIN U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DNEeKTPOOTPULATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE — peakuuu. I[Ipouecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHHe OO0pa3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKA C pacTBOpPaMU KUCJIOT U ILEJIOYEH, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOpEHNE, PEaKIIUU PA3JI0KEHUS, COCTUHEHUS).

Meosicnpedmemmbnie cea3u

Peanu3zanus MeXnpeaMETHBIX CBSI3€H NPU M3YYEHHHU XUMHH B 8 KJIaCCE OCYILIECTBIISIETCA
4yepe3 UCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATUH, TaK U IOHATHI,
SIBJISIFOLIMXCSI CACTEMHBIMU J1J1s1 OT/AEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4YHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccu(uKauus,  NEepUOAUYHOCTh,  HAONIONEHWE,  SKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®u3nka: Marepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYINa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelO0, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (PU3NYECKUE BEJIUYMHBI, €AUHUIIBI MU3MEPEHHUS, KOCMOC, IJIAHETBHI,
3BE351, ComHIIE.

buonorus: porocunTes, Apixanue, buocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOJbI, IOJE3HbIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 kaace

BemecTtBo M XUMHYeCKasi peaKnus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYeCcKHX diemMeHToB J[. .
MenneneeBa. CrTpoeHune aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJbIUS U UX COCAUHEHHH B COOTBETCTBHH C
II0JIOKEHUEM DJIEMEHTOB B [lepnonyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemniecTBa: BHJBl XUMHUYECKOW CBA3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKON PEMETKH U BHUJAA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3IMYHbIM KJlacCaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHNYECKHX BEIIECTB.

Knaccugukaius XUMHYECKUX peakil Mo pa3IuYHbIM MpH3HaKaM (110 YUCIY M COCTaBY
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TEMJIOBOMY H(PQeKTy, MO H3MEHEHHUIO CTeleHei
OKHUCJIEHHS XHMHUYECKUX DJIEMEHTOB, 10 OOpaTMMOCTH, MO YYacTHUIO Karajau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudeckoi peakuuu. IloHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. IloHsTme o0 XuMHYecKOM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaklMy U TOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OajaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHHE YpPaBHEHUN OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopust 3IEKTPOIUTHUECKON IHUCCOLMALNMU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHUCCOLMALlMM BEUIECTB C pPa3jMYHbIMM BHJIAMHU XHMHUYECKOH CBS3H.
Crenenp auccounanyu. CuiibHbIE U cl1a0ble IEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YclioBHsI IPOTEKaHUs peakluil HOHHOro oOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBoIlCTBa KHCIIOT, OCHOBAaHUI M COJEl B cBeTe
NPEJCTaBICHUNA 00 SJICKTPOJUTHUECKOW nuccoruanuu. KadecTBeHHBIE pPEaKIMU Ha HOHBI.
[lonsiTHe 0 rugposu3e coneil.

Xumuueckuii IKCHEPUMEHN

O03HAKOMJICHHE C MOJEJISIMU KPUCTAJIMYECKMX PEUIETOK HEOPraHMYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpuUaa HATpus),
UCCJIEIOBAHUE 3aBHCHUMOCTH CKOPOCTHM XUMHYECKOM pEeakUMU OT BO3JEHCTBUS Pa3INYHbIX
(akTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUAILNU
KHUCIIOT, IeJo4Yedl M cojiell (BO3MOXHO HCIOJIb30BAaHUE BHJIEO MAaTEpPHANIOB), IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKaHUs peakiuil MOHHOro oOMmeHa (oOpa3oBaHue
ocajZka, BbIAEICHME Tra3a, o0oOpa3oBaHME BOJbI), OINbITOB, WIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUil (rOpeHue, peakuud pPas3IokKEeHHs, COCTUHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KadeCTBEHHBIX pEaKUUi Ha HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl H X COCIMHECHUSA

OOmast xapakrtepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crereHd okucineHus. CrtpoeHue M (U3MYECKHE CBOWMCTBA IMPOCTBHIX BEIIECTB — TIaJOr€HOB.
XUMUYECKHE CBOMCTBA Ha IMpUMEpe XJopa (B3aUMOJEHCTBUE C MeTajlJlaMH, HEMeTallJlaMH,
miesnoyamu).  Xnoposogopod. ConsiHas KHCIOTa, XHUMHUYECKHE CBOICTBa, TOJy4YEeHUE,
npuMeHeHue. JleficTBrue Xjopa U XJI0pOBOJOPO/ia HA OPraHU3M YeJIoBeKa. BaxHelne XI1opusl
U UX HaXO0XJCHHUE B IIPUPOJIE.

OOmast xapaktepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUecKue CBOICTBAa MPOCTHIX BEIIECTB —
KHUCJIOPOAa M cepbl. AJUIOTPONHbIE MOJIUGUKAIIMY KUCIOPOJa U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBomopoj, CTpoeHue, (U3MYECKHe W XUMHUYECKHe CBOMCTBA. OKCHUIIBI CEephl Kak
MPEICTaBUTENN KHUCIOTHBIX OKCcHIoB. CepHas KucioTa, GU3NYECKHME W XMMHUYECKHE CBOMCTBa
(oOmme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOcO0a MOJIY4YeHUsi CepHOM KHCHoThl. IlpumeHeHue
cepHOil kucioTel. Conu cepHON KUCIIOTHI, KAUECTBEHHAs peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ CcoelMHEHUN B TMpupoae. XHUMHUECKOE 3arps3HEHHE OKpYyKarollehd cpeabl
COEMHEHUSIMH Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEOTBPAILEHMSL.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEeHHE B MpHpoJe, (U3NYECKHEe H
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue u XMMUYECKHe
CBOICTBa, MostyueHue u npumeHeHne. Cou aMMOHHUS, UX (U3NUYECKHE U XMMHUECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbI aMMOHUA. A30THas KHCIIOTa, €€ MOJIy4eHHE,
¢usznyeckue M XHUMHUYECKHE CBoiicTBa (0oOlIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT U
cneunpuyeckue). Mcrnonb3oBaHue HUTPATOB M cOJIed aMMOHHS B KayeCTBE MUHEPAJIbHBIX



ynoopenuit. XuMHueCKoe 3arps3HEHUE OKPYXKAIOMIEH Cpebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
TOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpornHbie MOAU(DUKALUH
docopa, ¢puznyeckne u xumuaeckue cpoiicta. Okcua ¢ocdopa (V) u dochopHas kucnora,
¢dbusznueckue M XMMHUYECKHE CBOMCTBA, moisiydeHue. lcmonb3oBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI0OPEHUIA.

OO6mas xapakTepucTuka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTEIIEHU OKUCIICHUA. YTJIepo/l, alUIOTPOIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHUE B
npupoe, pu3nveckre U XUMHIECKHUe cBoiicTBa. AncopOmus. KpyroBopor yrieposaa B mpupoe.
Oxcunpl yriaepona, ux (pU3MYECKue M XMMHUYECKHE CBOWCTBA, EHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOiieMbl, CBsi3aHHbIe ¢ okcuioM yriepona (IV),
TUIOTE3a II00ANbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBINA 3¢ ¢eKkT. YTonbHas KUCIoTa U e
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TIpuMeHeHue. KauecTBeHHas
peaknust Ha  KapOoHar-uoHbl. Mcmomb3oBaHume  kapOoHaToOB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH M CETTbCKOM XO0351CTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSAX Yriepoia
(MeraH, JTaH, S3TWJIEH, AallE€TUJIEH, 3TaHOJ, IJIMLEPHUH, YKCyCHas Kuciora). IlpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (Yyrojib, NPUPOIHBIA Ta3, He(Th), MPOAYKTHI HX MepepaboTKu
(6eH3uH), UX PoJb B OBITY U MPOMBINLIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BAaXXHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HMX pOJIM B JKU3HU UeJoBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUN.

Kpemuuii, ero ¢usndeckue M XUMHYECKHE CBOWCTBA, IOJIYYCHHE W IPHUMEHEHHE.
Coenmunaenus kpemHusi B mpupone. OOmme mnpexacraBineHuss o0 okcuae kpemuus (IV) u
KpeMHUueBoi kucnote. CHUIIMKAThI, X UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeiinue
CTpOMUTENIbHbIE MaTepuaibl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, ene300eToH. I[Ipobrembl
0€301aCHOTO MCITOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepuUMeHm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHMCIIOTBI, IPOBEJCHHE
KAueCTBEHHBIX peakUui Ha XJOPUI-HUOHBI U HAONIO/IEHNE NMPU3HAKOB UX NMPOTEKAHUs, OMNBITHI,
oTpaxarwlue (pU3NYECKue U XMMUYECKHE CBOMCTBA TajOr€HOB U UX COEIMHEHUH (BO3MOXHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE € OOpa3llaMu XJIOPHUIOB (TaJOreHUI0B),
O3HAaKOMJIGHHE ¢ o0pasuamu ceppl M €€ COCIUHEHHUSAMHU (BO3MOXHO MCIIOJIb30BaHHE
BHJICOMATEpHAIOB), HaAONIOACHHE Tporecca oOOyriMBaHUS  caxapa TOA  JIEWCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KMCIIOTHI, U3y4YeHNE XMMHUUYECKUX CBOMCTB pa30aBiIe€HHOW cepHOMU
KHMCIIOTHI, TIPOBEJCHUE KAauE€CTBEHHOH peakiuu Ha cyiab(paT-MOH U HAOIIOJEHHE NpU3HAKa e
NPOTeKaHMs, O3HAKOMJIEHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M MX COEAMHEHUM
(BO3MOXKHO HCIIOJIb30BAaHHE BUJEOMATEPHAIOB), 00pa3liaMu a30THBIX U (ochHOpHBIX yIo00peHuil,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M H3y4YeHHE CBOMCTB aMMHakKa, I[pPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHMS U ¢docpaT-uOH M H3yYEHHE TPU3HAKOB UX
IIPOTEKAHUs, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO (BO3MOXKHO
HCIIOJIb30BAHNE BMJIEOMATEPHAIIOB), M3yUYEHUE MOJEIEH KPUCTAJUIMUECKHUX PEIIETOK anmMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YITIEM M YCTPOICTBOM IMPOTUBOrasa, MojyuyeHue, cCoOupaHue, pacro3HaBaHHe
U M3y4eHHE CBOWCTB YIJIEKHUCIIOIO rasa, MpOBEJEHHE KAYeCTBEHHBIX peakiuil Ha KapOOHAT H
CWIIMKAaT-HOHbl W H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHHE C MNPOAYKLHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PElIeHHe 3KCIIEpUMEHTANbHBIX 3a/1a4y Mo TeMe «BaxHeimue
HEMETAJIJIbl U UX COEIMHEHUS.



MeTtajliibl M X COCIMHEHUS

OO0mass xapakTepUCTUKA XHUMHUYECKHUX OJIIEMEHTOB — METAaUIOB Ha OCHOBAaHUU UX
nonoxenus B [lepuoanueckoil cucteme xuMuueckux 3neMeHToB . Y. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KPUCTAILINYECKas
peméTka. DIEKTPOXUMUYECKUNA pAJl HaNpsHKEHUH MeTaioB. DuU3MyecKue M XUMHYECKUE
cBoiicTBa MeTayuioB. OOme crocoObl moydyeHust MeTauioB. [IoHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUNA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenoynbie MeTaUIbL: TTOJOKEHUE B [leproanueckoil cuCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJEHHE B Npupoje. OU3NUECKUE U XUMHUYECKHE
CBOIcTBa (Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHui M Kajuplui: noJokeHue B Ilepuogmyeckoit
cucreme xumuyeckux ayemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoje. Pusnueckue U1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHus
Kanblus (OKCHUIT, TUIPOKCUT, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme XumMudeckux anemeHToB [l U.
MeneneeBa, CTpOCHHE aTOMa, HaxOKJICHHE B npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCUIA AlTFOMUHHUS.

Kene3o: mnonoxenue B Ilepuonnueckoit cucremMe xumuyeckux osiementoB . W
MeneneeBa, CTpOCHHE aTOMa, HaXOXKJAEHHE B mpupoje. Pu3nueckrue U XMMUYECKUE CBOKCTBA
xeneza. Oxkcunsl, ruapokcunsl u conu skenesa (II) m sxenmesa (III), ux cocraB, cBoiicTBa u
IIOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OO0pa3laMi METaUIOB W CIUIABOB, WX (DU3MYECKMMH CBOHCTBaMH,
U3Y4YEHHE pe3yNbTaTOB KOPPO3UM METaUIOB (BO3MOXKHO HCIOJIb30BAaHHWE BHJIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KaJbIUs U HATPHUS C BOAOHN (BO3MOXKHO HCIIOJI30BaHUE
BHUJIEOMATEPHAIIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, TpOIEcCcCa TOPEHHs Kele3a B
KHCIIOposie  (BO3MOXHO  MCIOJb30BAaHUE  BHUJEOMATEpPHANIOB), TMPU3HAKOB IPOTEKAHUSA
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KalbllUs, aIFOMUHUS, 1IMHKA, xene3a (I1) u xenesa
(ITI), memau (1), HaGmrofeHne U OMUCaHKUE MPOIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMHU HATpPUS,
Kalusl U Kanblus (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHUAIOB), HCCIeI0BaHNE aM(OTEPHBIX
CBOWCTB THJIPOKCHUAA aJTFOMUHHS U THAPOKCH]IA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTaibl U UX COCIMHEHUS.

XuMuS 4 OKpY:KAa0LIas cpeaa

BemecTtBa 1 Marepuainsl B MIOBCEJHEBHON JKU3HU YeJIOBEKa. be3onmacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas moMomp Npu XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpebl (MpeaenbHas 10mycTuMas KOHIIEHTpaIHs
Benlects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0J0rn4ecKuX mpooieM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pas3IioB MaTEpUaoB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIUMEPHBIE MaTEPHUAIIbI).

Mesicnpedmemmuuoie céazu

Peanuzanus MexXnpeIMeTHBIX CBA3€H IPU M3YYEHHHM XMMHM B 9 Kjacce OCyHIECTBISETCS
4yepe3 UCIHOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TOHSTHIA,
SIBJISIFOIUXCSL CHCTEMHBIMU JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (aKT, TUIOTE3a, 3aKOH, TEOopus,
aHanM3,  CHHTE3,  Kiaccupukanus, MEepUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/JICIIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA YPQEKT, TEXHOTIOTHSI, MAaTePHAIIBI.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIIbI,
paaMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3aps], MPOBOJHUKH, IOJIYIPOBOIHHKH,
IUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BelecTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas peleETka, CIUIaBbl, (U3MYECKUE BEIMUYUHBI,
€IMHULIBI U3MEPEHHUS, KOCMUUECKOE IPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, CoHIIE.

Buonorus: ¢otocunres, apixanue, O6mocdepa, 3KOCUCTEMa, MHUHEpAIbHBIE YHAOOpPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHepanbl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOAHBIE PECYPCHI.



[Lnanupyemble pe3yabTaThl 0CBOEHUSI MPOrPAMMBI 10 XMMHH HA YPOBHE OCHOBHOI'0
o0mero odpasoBanus

JInuHoCTHBIE pe3yabTaThl

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTHTAIOTCS B XOZIe O0YYEHHUsI XMMHUU B €IMHCTBE YU€OHON M BOCIUTATENLHON JIESITEILHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMHU, MPUHATBIMU B OOIIECTBE MpaBWJIAMU U HOPMaMH IMOBEJCHUS U
CIOCOOCTBYIOT IPOLIECCaM CaMOITO3HAHUSA, CAMOPA3BUTHUS M COLIMATHM3AIMN 00yYarOIIUXCA.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M PaCIIMPEHHUE OIbITa JESATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B JKM3HHM COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpMAIueid 0 MepeoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHUSAX 00 yCTpoOiiCTBE
MHUpa 1 00IIECTBa;

2) rpaskIaHCKOro BOCIIUTAHUS

NPEICTaBICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTHU B OOIIIECTBEHHO TMIOJIE3HOH,
y4eOHOUCCIEeI0OBATEIbCKOM, TBOPYECKOM H JPYrUX BHUAAX JESITENbHOCTH, TOTOBHOCTU K
pa3HooOpa3HOi COBMECTHOM AEATEIHHOCTH MPU BHIMIOJIHEHUH YI€OHBIX, TO3HABATEIBHBIX 33/ad,
BBITMIOJIHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHUIO M B3aWMOIIOMOINU B Ipolecce ATONH yueOHOU IesTeNbHOCTH, TOTOBHOCTH
OLIEHUBAaTh CBOE IMOBEJIEHHE W TOCTYINKM CBOUX TOBAapHINEH C MO3UIMHU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O TIO3HAHMSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BELIECTBE UM  XHUMHUYECKOM  peakiuu,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTaBISAIOLINE OCHOBY IS
MOHUMAHUS  CYI[HOCTH HAyYHOW KapTHUHBI MHpa, MPEICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPeNoid, O pojn
XMMUU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEHH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAaHWH IO XHMHH,
HEOOXOAMMBIE [UII OOBSCHEHHS HaOIOJaeMbIX IMPOIECCOB U SIBJICHUHN, I0O3HABATEIILHOM,
MHGOPMAIIMOHHON M YNTATEIbCKON KYJIBTYpBI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpPATypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpPEC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHS O0yUYeHUS B JalbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOT'O OTHOUICHHS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3[IOPOBBIN 00pa3 >KW3HM, OCO3HAHWE TIOCIEACTBUN W HENMPHUATHE BPETHBIX
MpUBBIYEK (YHMOTpeOJeHHUs] aJKOToJis, HApPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHUS



npaBui 0€30MacHOCTH TMpH OOpaIleHUH C XUMHUYECKUMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(ECcCHil  Tpyaa pa3iuvyHOro pojia, yBAKEHHE K
TpyAy W pe3ynbTaraM TpYyJIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IPEIMETHBIX 3HAaHUM 1O XWMMHUH, OCO3HAHHBIH BHIOOpP HHAMBUIYAIbHOH TpaeKTOpPHUU
IIPOAOIDKEHHUsT 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTPeOHOCTEH, yCHemHOW Mpo(ecCHOHAIBHONW JEsITeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIaITUPOBATHCS B MPO(EeCCHOHAIBHOM Cpe/Ie;

6) IKOJIOrHYEeCKOr0 BOCIUTAHMSI:

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CyYIIECTBOBaHMs, IOHUMaHHE LIEHHOCTH 3J0pOBOro M 0e30macHOro odpasa >KM3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil OE30MaCHOT0 MOBEACHUS IPU paboTe ¢ BEIleCTBaMU,
a TaK)Ke B CUTYALUsX, YIPOXKAIOIIMUX 310POBBIO M KU3HU JIIOICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IOJyYaeMble NpPU HU3YyYEHUM XUMHH, JUISI PELICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOi, ISl TOBBIIEHUS YPOBHS SKOJIOTMYECKOU
KYJIBTYpbl, OCO3HaHMs INI00ATBHOIO XapaKTepa SKOJIOTMYECKUX Mpo0iIeM U myTell MX pelieHus
IIOCPEJICTBOM METOAOB XMMHUHU, 3KOJIOIMUYECKOI'0 MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHOW, KOMMYHUKAaTUBHON Y COLMAJIBHON IIPAKTUKE.

MertanpeameTHbie pe3yabTaThbl

B cocraBe MeTanpenMeTHBIX pPE3Yy/IbTAaTOB BBIIEISAIOT 3HAYMMblE i1 (OPMHPOBAHUS
MHUPOBO33pEHUS OOIEHAyYHble MOHATHUS (3aKOH, TEOpHs, NPUHIMI, TUnore3a, (Gakr, cucrema,
IIPOLIECC, IKCIEPUMEHT U APYToOe€.), KOTOPbIE HUCIIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX yUEOHBIX
IpeaMeTax | MO3BOJISIOT Ha OCHOBE 3HAHHN U3 ATHX NMPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4dHON KapTHHE MHUpa, U YHUBEpCaJbHbIE yueOHble NeicTBUs (TO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOpbIE O0ECneyrBarOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JeSTENbHOCTH.

ITo3naBaTe/bHBIE YHHBepcaJbHbIE YueOHbIe 1eliCTBUSA

ba3oBble Jlornyeckue AeicTBuA:

YMEHMsI HCIOJB30BaTh IPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHMM 3HAHUM:
pacKpblBaTh CMBICT XUMHYECKMX TOHATHUH (BBIAEIATH UX  XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSTHUSIMH), UCIOJB30BaTh MOHITUS sl OOBSICHEHUS
OTIEeNbHBIX (DAKTOB U SIBICHWUM, BbIOMpaThb OCHOBAHUSA W KPUTEPUM JUIsl KiacCU(PUKALNU
XMMHMYECKHUX BEILECTB M XMMHUYECKHUX PEaKLUi, YCTAaHABIUBATH IPUUMHHO-CIIEICTBEHHBIE CBA3U
MEXJy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKHE PacCyKACHUs (MHIYKTUBHbIE, TE€TyKTHUBHBIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJBI U 3aKJIIOUEHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HAHUS MOHATUS (MPEAMETHBIE U MEeTalpelMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHHM, MpPeoOpa3oBHIBaTh LIMPOKO
IIPUMEHSIEMbIE B XMMHHM MOJEIbHBIE MPECTABICHUS — XUMUUYECKUN 3HAK (CHMBOJ JIEMEHTA),
xumuueckas ¢GopMysia M ypaBHEHHE XUMHYECKOM peakuud — TpU pelieHud ydeOHo-
MO3HABATENbHBIX 33/a4, C Y4YETOM OSTUX MOJEJIbHBIX MpEACTAaBICHUI BBIBISATH H
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKUX pPEaKUuil, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaE€MbIX MpoLeccaxX U SBICHUSIX.

BbazoBble ucciieqoBaTe1bcKue AeiiCTBUSL:



YMEHME HCIOJIb30BaTh IOCTABJIECHHBIE BONPOCHl B Kaue€CTBE MHCTPYMEHTA IIO3HAHUSA, a
TaK)kKe B KauyeCTBE OCHOBBI [UIs (OPMHUPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHMUI;

IPUOOPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEACHHUIO YYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOA0M IPOIlecca, CAMOCTOSTEIHHO MTPOrHO3UPOBATH €T0
pe3yabTar, (opMyIMpOBaTh OOOOLIEHMS M BBIBOJBI 110 pPE3yJibTaTaM IPOBEIEHHOIO OIBITA,
HCCIIEeIOBaHMs, COCTABIIATh OTYET O IPOJAEIAHHON padoTe.

Pabora ¢ nndopmanmeii:

yMeHUue BbIOUpaTh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIUIO PA3INYHBIX BUJIOB
1 GOpM IpeICTaBICHHS, TOJy4aeMyIO U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIUTEpaTypa
XMMHUYECKOIO COZEp)KaHus, CIpaBOYHbIE I0coOMsA, pecypcbl VIHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHATh Pa3IMUHbIe METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIs1 BBIIOJTHEHUS Y4€OHBIX U IIO3HABATEIbHBIX 3314
OIpeNIeIEHHOr0 THUIa, MPHOOpETeHHEe OIbITa B 00JACTH HCIHOJIb30BAHUSA HHGOPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJOIMM, OBJaJIeHHE KYJIbTYpPOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEACTABICHUS
nHbOpMAMK ¥ WLIIOCTPUPOBATh pEUIaeMble 3a7addl HECIOKHBIMHA CXEMaMH, JuarpamMMaMH,
npyrumu Gopmamu rpaduKu U UX KOMOUHAIUSMUY;

YMEHHE HCIOIb30BaTh W aHAIM3WPOBATH B Ipollecce Y4eOHON W HMCCIenoBaTeIbCKOU
NesITeIbHOCTH HH(OPMALIMIO O BIUSHUYU MPOMBIIUIEHHOCTH, CEIbCKOI0 X034HUCTBA U TPaHCIIOpTa
Ha COCTOSTHHE OKPY’KaIOLIeH IPUPOJHOMN Cpeibl.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIM) JUCKYCCHH) IO CYLIECTBY
o0CcyknaeMoi Tembl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBIIOJIHEHHS
IIPEIOKEHHON 3a/1a4H;

YMEHMSI IPEACTABIIATE MOJIyYE€HHBIE PE3YJIbTAThl I03HABATEIBHON JEATEIIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUI0 pe3yJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIepUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPAaTOPHOM pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHUSl Y4eOHOTrO COTpYIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOW MO3HABaTEIbHON U
HCCIIEIOBATENbCKON JIEATEIbHOCTH IPU PELIEHUH BO3HHUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OoOIIMX HMHTEPECOB M COIJIaCOBaHMS MO3ULUN (0OCYXIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMBI», KOOPAWHALIMS COBMECTHBIX JCHCTBHM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauyecTBa
BBINOJIHEHHON pabOTHI U JPYTHE).

PeryasitTuBHble yHUBepcaibHble YueOHbIe 1eiiCTBUA:

YMEHHME CAMOCTOSTEIBHO ONPENEIATh LENN JEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTEIHHOCTb, BBIOMPATH
HauOonee HPQEeKTHBHbIE CIOCOOBI pemeHHs Y4eOHBIX M TO3HaBaTeNbHBIX  3a37ad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEUCTBUM NpHU
BBITIOJTHEHUM 3aJlaHUM ¢ Y4ETOM TOJY4YeHHs] HOBBIX 3HAaHUM 00 u3ydyaeMbIX OOBEKTax —
BELIECTBAX U pEaKLUAX, OLCHUBAThb COOTBETCTBHE IOJIYYEHHOI'O pPe3yJbTaTa 3asBJICHHOW LIEJH,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUU 3aJaHU.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pE3yNbTAaTOB IO OCBOEHHUIO 0053aTENIBHOTO COJEpKAHMS,
YCTQHOBJICHHOTO JaHHOW (QenepanbHON pabodeil mporpaMMoi, BBIIEISIOT: OCBOEHHBIE



00y4aromMMUCs Hay4Hble 3HAHUS, YMEHHS U CIOCOObI ICWCTBUM, BUABI JESATEIBHOCTH IO
MOJyYeHUI0O HOBOT'O 3HAHUS, €ro MHTEpPIpeTaliy, MOpeoOpa3oBaHUI0 U TPUMEHEHUIO B
Pa3NUYHBIX y4EOHBIX M HOBBIX CUTYaIIHSX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMUMHUYECKUX IMOHSTHUM: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeChb (OJHOpOAHAs W
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKyJsApHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [0Jii XHUMHYECKOTO
DJIEMEHTAa B COCIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHULATEIIEHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi Peaklus, KiIaccupuKaus
peaxkuii: peakluu COeANHEHUs, PEaKuU Pa3IoKEHUs, PEaKIMK 3aMEeLICHH, PEaKIHU
oOMeHa, 9K30- U SHJO0TEPMHYECKHUE PeaKlUU, TeIUIOBOM 3D (eKT peakiuu, siApo atoma,
DIIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTalb, pajnyCc aTOMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEIOJIIpHAas KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI M NPUMEHSTH 3TH
MOHSITUS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHU;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISl COCTaBi€HMsSI (OpPMYJT BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEeIeNIATh BAJIEHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COeIMHEHWH 10 (GOopMyinaM, BHJI XHWMHYECKOW CBS3H
(xoBaJIeHTHAs! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: n1eMOHCTpUpPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiokeHnuss B Ilepmonnyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMS, 3aKOHAa ABOTapo;

ONMMCHIBaTh M XapakTepus3oBaTb TabnuuHyro Qopmy [lepuogudeckoir cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3jNyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnma)» u
«mobounass moarpynna (b-rpynma)», maneie u OoJblIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHusI, KOTopbele UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKUX
aneMeHToB [[. 1. MeHneneeBay ¢ UMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsl fA1pa, oOlee 4YHUCIO DJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKHE
peakiuu (10 YHCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB pa3IMYHBIX
KJIaCCOB, NOATBEp)KJas  ONHMCAHWE NPUMEpPaMH  MOJIEKYJSIPHBIX  YPaBHEHMMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJie COeTMHEHUsI, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOMN peakiuu;



MPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTENIbHON AEATeIbHOCTH — aHalIu3 U CUHTES,
cpaBHEeHHE, 0000IIeHNe, CUCTEeMaTU3alllI0, KIACCU(UKALIMIO, BBIBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSI3€H — Il M3Y4YCHHs] CBOMCTB BEIECTB U XMMHUYECKUX PEaKIui,
€CTECTBCHHO-HAYYHBIE  METOJABl  [O3HaHWUS  —  HAOJIOACHHWE,  HM3MEpPEHUE,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHUYECKOW TMOCYI0Ml U  J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMU 1O BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO
U cOoOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MIPOBOAMUTH XUMHUYECKHE DKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WIENIOUEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHXK U JpyTue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICJII OCHOBHBIX XHMHUYECKUX IOHATHUN: XMMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTS,
3JIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCICHMS, XMMHUYECKas peaklHs, XUMUYeCKas
CBSI3b, TEIUIOBOW 3((eKT peakiuu, Mosb, MOJISIPHBIN 00BEM, PacTBOP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JUCCOLMAIMs, pEeakUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE PpEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJEHHE, aJIOTPONUs, aM(pOTEpHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAs, MeETa/NIMYecKas), KpUCTAJJIMYecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaklMH, TMpeAesbHO JOMyCTUMAas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS ITPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBJICHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACNATh BAJIECHTHOCTh UM CTENEHb OKUCICHMS XHMUYECKHUX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJIJINYECKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA [0 XHWMHUYECKOU
dopmyie, XxapakTep Cpelbl B BOJHBIX PACTBOpaX HEOPraHMYECKUX COCAMHEHWH, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbich llepuoguyeckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro NMOHMMaHME: OMMCHIBATh U XapaKTepu3oBaTh TabnuuyHyo (Gopmy Ilepuonuueckoit
CUCTEMBl XMMHYECKHMX OJJIEMEHTOB: pa3iuyaTh MNOHSTHUS «TJaBHas mnoarpymnmna (A-
rpynna)» u «moboynas mnoarpymmna (b-rpynma)», maneie u Oosibliue MEPUOBI,
COOTHOCHTh 0003Hau€HUs, KOTOphlE HMEIOTCS B NEPUOJUYECKOM Tabmuue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj Aapa, o0Ilee YUCIIo 3JIEKTPOHOB U paclpeiesieHne UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB JJEMEHTOB M UX
COEIMHEHUI B IpelieNax MalbIX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOECHMS
UX aTOMOB;



KJIaccu(puIUpoOBaTh XMMUUYECKHE 3JIEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHE
peakuuu (10 YMUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAaKLMU BELIECTB, 110 TEILIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe W cHenu(uyeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, ITOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHUS JJICKTPOIMTUYECKON JUCCOLMALMU KUCIIOT, LIEJIOUEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEILECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILLIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa M0 (opMysie COeTUHEHNs, MACCOBYIO JOJTIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh IMpaBWja II0JIb30BaHUS XUMHUYECKOW MOCYIOoW U  J1abOpaTOpHBIM
000pyOBaHUEM, a TaK)Ke IpaBUiIa OOpalleHUs C BEUIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJHEHUIO Ja00OPATOPHBIX XUMHUYECKUX OINBITOB IO MOJIYYECHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPKIAAIOIINE KaUECTBEHHBIN COCTAB Pa3jIMUHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI-, OpoMHI-, MOIUA-, KapOoHaT-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ WOHBl H3Yy4EHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AEATEIbHOCTH — AaHAIW3 U CUHTES,
cpaBHEHHE, O00O0OIIeHHEe, CHCTEMaTHU3allii0, BBISBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3y4YEHUsS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUM, €CTECTBEHHO-
HayyHble METOJbl IO3HAaHUS — HaONIOJEHWE, M3MEpPEeHHe, MOJIEINPOBaHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBI).



TeMaTHuyecKoe IVIAHUPOBAHME

8 kiaacce

(2 uaca B Hepmeno, Bcero 68 yaca, 3 yaca — pe3epBHOE BpeMsi)
Ne| HaumenoBanue Koanuecr 90P, IOP Buael gesiteIbHOCTH HesiTeabHoC
pa3aesioB U TeEM BO YaCOB 00yJaroIMXCH Th YYHTEJIS ¢
MPOrpaMMbI y4yerom
MPOrpaMMbI
BOCIIMTAHUS
Pa3znen 1. [lepBonavanbHble XuMUYeckue mousaTus 20 yacos
1. | Xumus — 5 [[bubnunoTeka [JOK PackpriBaTh cMBbICT MIPUBJICKATh
BayKHast 00J1aCTh https://m.edsoo.ru/7f4183 U3Y4aeMbIX IOHATUH. | BHMMaHUME
€CTECTBO3HAHMS 7c]] PackpsiBaTh poib 00yYaroIMXCsI K
1 TIPaKTHYECKON XMMUH B IPUPOJIC U obcykmaeMoil  Ha
JeSATEeTbHOCTH JKU3HH YEIIOBEKa, ¢& ypoKe
YeJIOBeKa CBSI3b C IPYTUMHU uHpopmarmm,
Haykamu. PazmiaaTth AKTUBH3AIHN
YHUCTHIC BEIICCTBA U M03HABATEILHOM
CMECH; OTHOPOAHBIC | NIesITENbHOCTH
HEOTHOPOIHBIC 00y4aroIIHIXCS;
cMmecu. Pa3znnaats no0yKIaTh
dusnueckue u 00yUaroIMXxCcs
XUMHUYECCKUE ABJICHUS. co0mroaaTh Ha
Crnenosarsb YpPOKE  MIPUHIIMIIEI
aJITOPUTMaM y4eOHoi
HCIIOJIb30BaHUA JACIIUIIIIUHBI u
IKCIIEPUMECHTAIILHBIX CaMOOPTaHU3aLIH;
MCTOJOB — NpUMCHATH Ha
HaOJII0CHUS U ypoKe
SKCTICPUMCHTA. HWHTEPAKTUBHbBIE
Habmonats n (GopMbl paboThl ¢
OITHUCHIBATH OOBEKTHI 00y UAIOIIMHUCS:

TIPY [TPOBEICHUH
JIEMOHCTpaLUil 1
71a00PaTOPHBIX
OITBITOB TI0 M3YYECHHUIO
(U3UYECKUX CBOMCTB
BEIIECTB, CIIOCOOOB
paszeneHus cMecei
Bemrects. [IpoBoauTh
XUMHYECKUI
SKCIEPUMEHT TIPU
pa3zeneHun cMeceit
(Ha mpuUMepe OYUCTKU
MTOBApPEHHOM COJIH) B
X0/1€ MPaKTUYECKOU
paboTsr Ne 2.
CrnenoBaTh IpaBHIaM
MIOJIH30BaHMS
XUMHUYECKON MOCY 101
1 1a00paTOPHBIM
o0opynoBaHueM, a
TaKKe IpaBHiIaM
oOpamieHus ¢
XUMHYECKHMH
BEIIIECTBAMH B
COOTBETCTBHUH C
HMHCTPYKLUEH IIpU
BBINIOJIHEHUN
MPaKTUYECKOH PabOTHI
Ne 1. BeictpanBatb

rpynmnoBast pabora
wm  pabota B
napax, KOTOpbIE
y4daT o0yJarouuxcs
KOMaHAHOW paboTe
Y B3aUMO/IEHCTBUIO
c JPYTHMHA
00yJarOIIIMUCS;

TIPUMEHSTH Ha
ypoKe
WHTEPaKTUBHEIC
¢dbopmbI paboThI C
00yJarommuMucst:
BKJIIOUYCHHE B YPOK
WTPOBBIX MPOLICAYP,
KOTOpBIE
CTIIOCOOCTBYIOT
HAJIA)KUBAHUIO
TTO3UTUBHBIX
MEKITHIHOCTHBIX
OTHOLLIEHUI B
KJacce



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

pa3BEpHYTHIE
MMUCHMEHHBIE 1
YCTHBIE OTBETHI C

ONopoi Ha
HHPOPMAITHIO U3
yaeOHHKa U
CIIPaBOYHBIX
MaTEpHAJIOB,
TPaMOTHO
HCTIOJIb30BAaTh
H3yYEHHBIN
TIOHATUMHBIN annapaT
Kypca XUMHH
BemecTtBa u 15 [[bubaroTeka ITOK OmnpenensiTh ® [pHBJIEKaTh
XUMHYECKHE https://m.edsoo.ru/7f4183 MPU3HAKA BHHMAaHHE
peakimu 7c]] XMMHYECKHX PEAKIMH, | oBydarommxcs K
YCIIOBHS UX obcyxmaeMoil  Ha
MPOTCKAHHSL. ypoKe
OOBACHATE CYIHOCTL | pH(OpMAIMH,
¢$u3nIecKux u aKTUBU3ALUU
XUMHUYECKHX SIBJICHUH | 103HaBaTEIBLHOMN
C TOYKH 3PCHUSA JIEATEIIbHOCTU
aTOMHO- 00y4JarOIIHNXCS,;
MOJIEKYIIIPHOTO no0yX1aTh
YUEHHUS. 00yJaroImmxcs
Knaccugunmposarsb COOJIIOIaTh HA
XUMHUYECKUEC pECAKIINN YPOKE IIPUHIMUIIBI

(mo umcny U coctaBy
pearupyroIux u
00pa3yromxcs
BemiecTB). COCTaBIATH
(hopMyibl OMHAPHBIX
BEIIECCTB 10
BaJICHTHOCTH H
OTIPEIeTIATh
BaJICHTHOCTb 10
(hopMysaM BEIIECTR.
PaccraBiats

K03 GHULINEHTHI B
YpaBHEHUSIX
XUMHIYECKUX PEaKITHI.
HaoOmonarts u
OIHCHIBATH OOBEKTHI
TIPH TIPOBEICHUH
JIEMOHCTpALi U
71ab0PaTOPHBIX
onbIToB. [ [poBoauThH
BBIYUCIICHHS 10
hopmymam
XUMHYECKHX
COCIMHEHUI U
YpaBHEHHUSIM
XUMHUYECKUX PEaKIHil.
IIpumensarts
€CTECTBEHHO-
HAy4YHBIC METO/IBI
MTO3HAHUA (B TOM
4uciie HaOIo IeHue,
MO/ITTHPOBAHME,
IKCIICPUMEHT U
OCHOBHBIE OTlepaIyu
MBICITUTEIbHON
JEATCIIEHOCTH

yaeOHOH
JHCIUIUTHHBL 1

caMOOpraHru3anun
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(cpaBHeHUE,
KJIaCCU(UKAITAS)
BricTpauBats
pa3BEPHYTHIE
MMUCHMEHHBIE 1
YCTHBIE OTBETHI C
OIopoy Ha
nHpopmarmio u3
yucOHUKA U
CIPaBOYHBIX
MaTepUaoB,
TPaMOTHO
HCTIONIF30BATh
HU3Y4EHHBIN
TIOHATUMHBIN anmnapaT
Kypca XUMHIH

Pa3nen 2. Baxueiinue npeacraBuTe/n Heoprannyeckux semrects 30 yacos

3

Boznyx.
Kucnopon.
ITonsitre 06
OKCHIaX

6

[[BubmmoTexa ITOK
https://m.edsoo.ru/7f4183
7c]]

Hcnonb3oBats
XUMHYECKYIO
CHMBOJIMKY JUTS
cocTaBieHUs HOopMyIT
BEILECTB,
MOJIEKYJIAPHBIX
YpaBHEHU
XUMUYECKUX PeaKIUn
C y4acTHeM
KUCIIOPOJAA.
XapakTepHu3oBaTh
(omHuCHIBaTH) COCTAB
BO3/1yXa, (PU3NUECKHE
1 XUMHUYECKHUE
CBOMCTBa KHCIIOPO/a,
CHIOCOOBI eT0
TIOTyYeHMs,
MIPUMEHEHHE U
3HAUCHHUE B IPUPOE U
JKU3HH YEJIOBEKA.
CpaBHMBATh peaKLUH
TOPEHUs U
MEIEHHOTO
OKHCIICHUSL.
OOBSCHATH CYIIHOCTh
9KOJIOTHIECKHUX
1po0IeM, CBA3aHHbBIX
C 3arpsi3HEHUEM
Bo3ayxa. CietoBath
npaBuiIaM Oe30TIacHON
paboTHI B
nabopaTtopuu pu
HCTIOJIE30BaHUH
XUMHUYECKON IIOCYIbI
u 000opyaoBaHus, a
TaKKe IpaBUIaM
oOparmieHus ¢
TOPIOYNMU
BEIIECTBAMU.
[Inanuposats u
OCYIIIECTBIIATH Ha
MPaKTHKE
XFMHYECKHE
SKCIIEPUMEHTHI,
TIPOBOANTH

®  OpraHH30BHIBATH
paboty
00yJarommxcs C
COILMAIIBHO
3HAYMMOM
uHpOpMAIHEH 1O
HOBOAY
[0JIy4aeMOM Ha
YPOKE  COLUAIBHO
3HaYMMOMI
uH(pOpManUH -
00CyXath,
BBICKa3bIBATh
MHEHHE;

®  HCMOJB30BaTh
BOCIIUTATEIbHBIC
BO3MO>KHOCTH
coziep KaHus
y4ebHOTOo IIpeaMeTa
yepes noadop
COOTBETCTBYIOIIUX
TEKCTOB JUTS
YTeHHs, 3a/1a4 s
penieHus,
POOIEMHBIX
CUTYyalHi I
00CyXICHUSL B
KJIacce;

® TpPUMEHATH HA
ypoKe
WHTEPAKTHBHBIE
(hopMBI paboOTHI ¢
00yJaroIMMUCs:
rpymmoBast pabora
wm  pabora B
napax, KOTOpBIE
yuar oOyJarommxcs
KOMaHIHOW paboTe
1 B3aHUMO/JICHCTBHIO
c JIPYTAMH
00yJaronmMMucs;

® [pUMEHATh Ha
ypoKe
WHTEPAKTHBHBIE
(opMbI paboTHI C
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HaOIroaeHus, 1eIaTh
BBIBOJIBI TI0
pe3ynbraTtam
9KCIIEpPUMEHTA IIPH
TIPOBEACHUN
71a00PaTOPHBIX
OIIBITOB U
MPaKTUYECKON
pabotsl. Berancnsats
KOJIMYECTBO
BeIeCTBa, 00BEM raza
o opmymam.
VY4acTBoBaTh B
COBMECTHOI1 paboTe B
rpymne. BeicTpauBars
pa3BEPHYTHIC
MTUCEMEHHBIE H
YCTHBIC OTBETHI C
Omopoi Ha
UH(OpPMALHIO U3
yueOHHKA U
CTIPaBOYHBIX
MaTepHaos,
rPaMOTHO
HCTIONb30BATh
HU3YYEHHBIN
MOHATUIHBIN anmapar
Kypca XUMUH.

00YyJaIOIIIIMUCS:
BKJIFOYCHHE B YPOK
UTPOBBIX MPOLIEYP,
KOTOPBIC
CIIOCOOCTBYIOT
HaJIA)KHBAHHUIO
TIO3UTHBHBIX
MEXIIMIHOCTHBIX
OTHOIIICHUH B
Kyacce;

® IIpUMEHATH Ha
ypoKe
HWHTEPAKTHUBHBIC
(dopmMbI paboTHI C
00YyJAIOIIIMMUCS:
y4ueOHbIe
JICKYCCHH,
BUKTOPUHEI,
HACTOJIbHBIC HIPHI,
poJieBBIC UIPBL,
y4eOHBIC TPOCKTHI;
OpraHHU30BBIBATH
medcTBO

Bonopon.Ilonsitu
€ 0 KHCJIOTaX U
COJISIX

[[BubmmoTeka ITOK
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PackpriBaTh CMBICT
W3y4aeMbIX OHATUNA

U MIPUMEHSATH 3TH
TOHATHS TIPH
ONMCaHUU CBOMCTB
BEIIECTB U UX
IIPEBPALLEHU.
XapakTepu30BaTh
(oTTMCHIBATH)
¢uzndeckue u
XUMHIYECKUE CBOCTBA
BOJIOPOJIa, CITOCOOBI
€ro MOJTyYeHHUS,
MpUMEHEHUE.
Cobupats npubop asst
HOJTYYeHHS BOJIOPO/A.
Hcnonb3oBath
XUMHYECKYIO
CUMBOJIHKY JIJIS
cocTaBieHus popmyI
BEIIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHHH
XUMHYECKHX PeaKkLui
C yJ9acTHEM BOZOPO/a.
Breruucnare
MOJISIPHYIO Maccy
BEIIECTB; KOJIMIECTBO
BeIIecTBa, 00BEM
rasa, MacCy BEIIEeCTBa,;
IIpoBoauTh pacuy€Thl
110 YpaBHEHUSIM
XPUMHUYCCKUX PEaKITHi:
KoJIMuecTBa, 00bEMa,
MaccChl BELLECTBA 110

®  pEaJM30BBIBATH
BOCIIMTATCJIbHBIC
BO3MOXKHOCTH B
Pa3IMYHbIX BUaax
JCSATSIILHOCTU
oOyyarommxcss o
CJIOBECHOM
(3HaKOBOIA)
OCHOBO: BBIBOZBI U
JIOKa3aTeIHCTBO
thopmy, aHam3
dhopmyn, pemeHue
TEKCTOBBIX
KOJIMYCCTBCHHBIX 1
Ka4YCCTBCHHbIX
3a4a4, BbIIIOJTHCHUC
3a/1aHAN o
pa3rpaHUUYCHUIO
TOHSITHH;

®  pCaJHM30BHIBATH
BOCITUTATEITHHEIC
BO3MOXKHOCTH B
pa3IMYHBIX  BUIAX
JIESATCIILHOCTH,
oOygarommxcss o
CJIOBECHOM
(3HaKOBOIA)
OCHOBOI:
CUCTEMAaTHU3aIuA
y4eOHOTO
MaTepHaa;

®  pCaJH30BHIBATH
BOCITUTATEITHHEIC
BO3MOXKHOCTH B
pa3MYHBIX ~ BUIAX
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H3BECTHOMY
KOJINYECTBY, 00BEMY,
Macce peareHToB Win
MIPOYKTOB PEaKIHH.
CrenoBatb npaBuiam
Oe3omnacHoi paboTh B
nabopaTtopuu pu
HCIIOJIb30BaHUH
XUMHUYECKOH MOCYbI
1 000pYIOBaHUS, a
TaKKe IpaBUIaM
oOpareHus ¢
TOPIOYUMU
BEILIECTBAMH B OBITY.
IInanuposats 1
OCYIIECTBIISITh Ha
MIPaKTHKE
XHMHUYECKHEe
9KCHEPUMEHTBI,
TPOBOJUTH
HaOIroAeHus, 1eJaTh
BBIBOJIBI TIO
pe3yJbTaTam
9KCTIEpUMEHTA.
VYyacTBOBaThH B
COBMECTHOH padoTe B

rpymmne

JIeSITETTHHOCTH
oOydarommxcss  Ha
OCHOBE BOCHIPHUSTHS
3JIEMEHTOB
JNEHCTBUTEIILHOCTH:
aHaIIN3
POOJIEMHBIX
CUTYAIIHIf;

® MPOCKTUPOBATH
CHUTYaIIH u
coOBITHS,
pa3BHBaroImne
KYIBTYpY
NepEKUBAHUN u
[IEHHOCTHBIC
OpHEHTAITNH
peOeHka;

° OpraHU30BBIBATH
U 00yJaroIuxcs
CUTYyaLUi
CaMOOIICHKU
yueOHBIX
JIOCTHKEHU I
OTMETKaMH, TaK H
MOpAIbHEIX,
HPaBCTBEHHBIX,
TPa’KIaHCKUX
TTOCTYIIKOB);

° OpraHUu30BbLIBATH
B paMKax ypoka
MPOABJICHUA
aKTUBHOM
SKM3HEHHOU
MO3HUIUHN
00yJaroImXxCs;

®  OpraHHM30BHIBAThH
TPYIIIOBBIE (HOPMEI
yueOHOH
JIeSITETbHOCTH;

e omupathcs ~ Ha
LHEHHOCTHBIC
OPHUEHTUPBI
0o0yJaronmxcst c
YYETOM
BOCIIMTATCIIbHBIX
0a30BbIX
HaIHOHATbHBIX
uenHocteit (BHLI);

e ommpaThcs ~ Ha
JKU3HECHHBIA  OIIBIT
o0ydarormmxcs,
YTOYHAA 4YTO OHHU
YUTAKT, YTO OHHU
CJIYIIAIOT, BO 4YTO
OHH UT'PArOT, O YEM
TOBOPST Ha
MePEMEHAX, O YeM
4aTaTcs B CeTAX?;

° IIOMOYb
o0ydJarormMcst
B3[JIIHYTh Ha
YYeOHBI MaTepHal

(xak




CKBO3b TPH3MY
YeJI0BEYECKOU
LIEHHOCTH;

®  YYUTHIBATH
KyJIbTYpHBIE
pazauaust
o0ydaroImxcs,
MOJIOBO3PACTHBIX U
WHIUBUTYaTbHBIX
0COOEHHOCTEN;

e (opmupoBarh y
00yJarommxcs
TpaX1aHCKOU
TTO3UIIVH,
CIIOCOOHOCTH K
TPYLy W KU3HH B
YCIIOBHSIX
COBPEMEHHOTO
MHPa,;

Bona. PactBopsl.
ITonsitue 00
OCHOBAaHHAX

[[BubnuoTeka ITOK
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PackpbiBaTh CMBICI
N3y9aeMbIX OHITHI
1 IPUMEHSATH 3TH
TIOHATHS TIPH
OITMCAaHNH CBOHCTB
BEIIECTB U UX
MIpeBpaILECHU.
XapakTepu3oBaTh
¢busnyeckue u
XMMUYECKUE CBOMCTBA
BOJZIBIL, €€ POJIb KaK
pacTBOpHUTENS B
TIPUPOIHBIX
TpoLeccax.
CocrtaBnsTh
ypaBHEHUS
XUMHYECKUX PeaKIii
C yJacTHEM BOJBI.
OOBACHATH CYIIHOCTh
9KOJIOTMYECKUX
npo0JieM, CBI3aHHBIX
C 3arpsI3HEHHEM
HPUPOJIHBIX BOJ,
CIIOCOOBI OYNCTKH
BOJIBI OT NIpUMeEceH,
MEpHI 110 OXpaHEe BOJ
OT 3arps3HEeHNSI.
[Inanuposats u
OCYILECTBIISATh HA
TIPaKTHKE
XUMHYECKHE
SKCIIEPUMEHTHI,
MIPOBOANTH
HaOIroAeHus, 1eIaTh
BBIBOJIBI T10
pesyibTaTam
9KCIIEpUMEHTA IIPH
MIPOBECHUI
71ab0opaTOPHBIX
OIIBITOB U
MIPaKTUUECKOI
pabote1. CrietoBaTh
npaBwiIaM Oe30TacHo

* moOyXIaTh
00yJarommxcs
co0JroaTe Ha
YpOKe TIPHUHITUITEL
yaeOHOH
TUCTIUTUIAHBL
CaMOOpTaHN3AIH;
® [PUMEHSITH Ha
ypoKe
UHTCPAKTHBHBIC
(opMBbI paboTHI C
00YyJaIOIIIMMUCS:
yueOHBIC
JIICKYCCHH,
BHUKTOPHHEI,
HACTOJIHHBIC HTPHI,
POTIEBBIC UTPHI,
y4eOHBIC MPOSKTEI,
®  OpraHM30BHIBATH
JUTSL 00YYaroIIuXcst
CUTyalun
CaMOOIICHKH (KaK
y4eOHBIX
JOCTHXKEHUI
OTMETKaMH, TaK U
MOpAITBHEIX,
HPaBCTBEHHBIX,
TPaXIAHCKUX
MIOCTYIIKOB);

®  OpraHM30BBIBaTh
TpyNIoBBIe (HOPMBI
yaeOHOH
JIeSTEeIILHOCTH;

® Co31aBaTh
JIOBEpUTETbHBIN
TICUXOJIOTUYECKUI
KJIMAT B KJIACCE BO
BpEMs ypoKa
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paboTHI B
naboparopun mpu
HCTIONb30BaHUN
XUMUYECKOU IOCYAbI
1 000pYIOBaHMUS.
IIpoBonuth
BBIYHCIICHUS C
MIPUMEHEHHEM
TIOHATHS «MAcCOBast
JIOJIS BEIIIECTBA B
pacTBope».
BricTpauBats
pa3BEPHYTHIE
MTICEMCHHBIE U
YCTHBIE OTBETHI C
OIopoy Ha
nHpopmarmio u3
yueOHUKA U
CIIPaBOYHBIX
MaTepUaJIoB,
TPaMOTHO
HCTIONb30BATh
HU3YYEHHBIN
MOHATUIHBIHN anmnapar
Kypca XUMHH

OCHOBHBIE
KJIACChI
HEOPTaHHIECKUX
COEIUHEHUH

11

[[BubmmoTeka ITOK
https://m.edsoo.ru/7f4183
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Knaccudummporats
H3yJYaeMbIe BEeIeCTBa
10 COCTaBy U
CBOICTBaM.
CoctaBisaTh HopMyIIBI
OKCHJIOB, KHCJIOT,
OCHOBaHUU, coJiel U
Ha3bIBaTh UX IO
MEXTyHapOIHOU
HOMEHKJIaType.
IIporuosuposats
CBOMCTBA BEIIIECTB Ha
OCHOBE OOIIHX
XUMHYECKUX CBOMCTB
M3yYCHHBIX
KJIaCCOB/TPYIII
BEIIIECTB, K KOTOPHIM
OHH OTHOCSITCSI.
CocraBisiaTh
MOJIEKYJISIPHBIE
YPaBHEHHUS peaKuui,
WJLTIOCTPUPYIOIIINX
XAMHUYECKUE CBOMCTBA
1 CTIOCOOBI TOTYYCHUS
BEIECTB U3yUYEHHBIX
KJIaCCOB/TPYMIL, &
TaKxKe
MOITBEPKAAIOLIUX
TEeHETUYECKYIO
B3aUMOCBSI3b MEXKIY
HuMmu. [IpousBoauTsb
BBIYHCIICHUS TIO
YpaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.
IInanupoBats u
OCYIIECTBIISTH Ha
TIPAKTHKE
XUMHUUYECKUE

®  OpraHM30BBIBATH
B paMKax Yypoka
TIPOSIBIICHUS
aKTUBHOM
JKH3HEHHOH
MO3ULIUN
00y4JarOIIHNXCS,;

®  OpraHU30BHIBATH
rpyIHoBbie (HOPMBI
yueOHOH
JIeATCIIbHOCTH;

e ommpaThcs ~ Ha
LIEHHOCTHBIC
OpPHEHTHPEI
o0ydJarommxcs C
YIETOM
BOCITUTATEIbLHBIX
0a30BBIX
HAI[MOHAIbHBIX
nenHocreit (BHLI);

e omupathcs ~ Ha
JKU3HCHHBIM  OIBIT
o0ydarormmxcs,
YTOYHSISL YTO OHH
YUTAIOT, YTO OHHU
CJIYIIAIOT, BO 4YTO
OHU WTPAIOT, O YeM
TOBOPSIT Ha
MepeMeHax, 0 4eM
YaTITCA B CETAX?;
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9KCIIEPUMEHTBI,
HPOBOJNTH
HaOJIIOAEHMS, I€TaTh
BBIBOJIBI TT0
pesynabpraTam
9KCTIEPUMEHTA TIPH
MPOBE/ICHUH
71a00paTOPHBIX
OTIBITOB U
MPaKTUYECKUX pador.
CrnenoBaThb IpaBUIaM
6e3omacHoii paboTHI B
nmabopaTopuu Ipu
HCIIONB30BaHUN
XUMUYECKOHU MOCYIbI
1 000pyHOBaHUA.
BeicTpanBath
pa3BEPHYTHIE
IIMCBMCHHBIC U
YCTHBIC OTBCTHI C
OIopoM Ha
nH(pOpMAaIHUIO 13
yueOHUKa U
CIPABOYHBIX
MaTepHanoB,
IPaMOTHO
HCIIOB30BATh
W3YyYEHHBIN
MOHSATUMHBIN anapar
Kypca XUMUHU

Pa3gen 3. Ilepuoauyeckuii 3akoH u [lepnoanyeckas cucrema xumudeckux 3jiemeHToB /I. . Menpgeneena.

Crtpoenue aToM0B. XU

MHYecKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE peakuun 15 yacoB

7 | Tlepmommueckuit
3aKOH U
Ilepuonnyeckas
cucTeMa
XUMHYECKHX
anemeHnToB 1. .
Menpeneesa.
Crpoenue aToma

7

[[BubmmroTexa ITOK
https://m.edsoo.ru/7f4183
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PackpbIBaTh CMBICIT
MIEPUOITIECKOTO
3akoHa. ONuChIBaTH
CTpOoeHUue TaOIUITbI
«Ilepunoanyeckast
CHUCTEMA XMMUUECKUX
anemenToB JI.W.
MenpeneeBay.
MonenupoBatb
CTPOEHHE aToMa,
JHEPreTUIECKUX
YpPOBHEH U
HONYPOBHEH IIpU
MTOMOIITH PUCYHKOB,
ANEKTPOHHBIX
KOH(pUTypanuii n
ANIEKTPOHHOT padYECK
ux popmyir. [osicHAT
(bu3nIecKuil CMBICIT
MOPSIKOBOTO HOMEPA,
HOMEPOB Nepuoaa u
TPYIIIBI DJIEMEHTA.
XapakTepu30BaTh
XUMHUYECKHUE DIIEMEHTHI
HIEPBBIX TPEX
MIepHOJIOB, KAJIUH,
KaJIBIIUHA U UX
COeIMHEHUS 10
MOJIOKEHUIO B
[Teproanyeckoit
cucteme JI.W.

®  OpraHW30BHIB
aThb TPYIIIOBBIE
¢dbopMbl yueOHOM
JIESITETHHOCTH;
®  OmMUpaThCs HA
[IEHHOCTHBIE
OPHEHTHPBI
00y4Jaromuxcs ¢
YIETOM
BOCITUTATEILHBI
X 0a30BBIX
HaLMOHAIILHEIX
LEHHOCTEHN
(BHLL);

®  OmMUpaThCs HA
JKU3HEHHBIN
OIIBIT
00yJarommxcs,
YTOYHSIS 410
OHH YHTAIOT,
4TO OHHU
CITYIIAFOT, BO
YTO OHU UTPAIOT,
0 dYeM TOBOPSAT
Ha MepeMeHax, 0O
4eM dYaTaTcs B
ceTsix?;

®  TIOMOYb
00ydJaroImuMcst
B3[JITHYTh Ha
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Menneneesa.
OOBsiCHATB 001IHEe
3aKOHOMEPHOCTHU B
W3MEHEHNH CBOHCTB
XUMHYECKHX
9JIEMEHTOB
(M3MeHeHne pagycoB
aTOMOB,
MEKTPOOTPHIIATETEHO
CTH, BaJICHTHOCTH) H
HX COCUHEHUII B
npezenax MajibIX
TIEPUOIOB U TIIaBHBIX
MOATPYIII C yYETOM
CTPOCHHUS UX aTOMOB;
VYyacTBOBaThH B
COBMECTHOI1 paboTe B
rape WK TPyTIIe.
BricTpauBath
pa3BEpHYTHIE
IIICHMEHHBIE ¥ yCTHBIC
OTBETEHI C OTIIOPO Ha
HHPOPMALIHIO U3
yaeOHNKA U JPYTHX
HCTOYHHUKOB, B TOM
yucne HTepHeTa

yaeOHBII
MaTepHal
CKBO3b MPHU3MY
YeJI0BEUCCKOU
LIEHHOCTH;

®  YYUTHIBATH
KyJIbTYpHBIC
pa3nuaus
o0ydaroImxcs,
TIOJIOBO3PACTHEI
X u
WHJIMBUTYATbHBI
X
0COOEHHOCTEN;
e  (opmmpoBar
b y
o0ydJaromuxcs
TPpaKIAHCKOM
MO3ULINH,
CITIOCOOHOCTH K
TPpyRy U KU3HHU
B YCIIOBUSIX
COBPEMEHHOTO
MUpAa;

Xumudeckas
CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBHTEIb
HBIE PEAKLUU

[[bubauoTeka [JOK
https://m.edsoo.ru/7f4183
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PackpbiBaTh CMBICI
W3y4aeMbIX OHATHH.
OnpenensiTe BUJ
XUMUYECKOU CBSI3U B
COCJIMHEHUM.
MogenupoBatb
CTPOCHHUE MOJICKYIT
TP TIOMOTITH
PHUCYHKOB, MOJICIIEH,
AJIEKTPOHHBIX U
CTPYKTYPHBIX (pOPMYIL.
Hcnons3oBats
XUMHYECKYIO
CUMBOJIUKY JIJIS
cocTasieHus Gopmyn
BEIIECTB,
AJIEKTPOHHOTO OanaHca
peaxiuii. OnpenensaTh
CTETICHb OKUCIICHUS
ATOMOB XHUMHUYECKHUX
AJIEMEHTOB TI0
¢dopmynam u
COCTABIIATH (POPMYIIBI
OMHApHBIX
COEIMHEHUI 110
CTETICHH OKUCJICHHS
ATOMOB XMMHYECKUX
JIIEMEHTOB.
Onpenensatsh
OKHUCJIUTENb U
BOCCTQHOBUTEIIb.
PaccraBnsatb

K03 HHUIIUCHTHI B
CXeMax MPOCTHIX
OKHUCJIUTENbHO-
BOCCTAHOBHUTEJIbHBIX
peakiuii METOJIOM

® OpraHU30BBIB
aTh B paMKax
ypoka
TPOSIBIICHUS
aKTHUBHOM
JKU3HEHHOM
MO3ULIUN
00yJaroIIHXCs;
®  OpraHH30BHIB
aTh TPYIIIOBEIC
(hopMBI yueOHOM
JIeATCIIBHOCTH;
®  OmMUpaThCs HA
[IEHHOCTHBIE
OPHEHTHPBI
00y4Jaromuxcs ¢
YYETOM
BOCITUTATEILHBI
X 0a30BbIX
HaLMOHAIIbHEBIX
LEHHOCTEH
(BHL);

®  TIOMOYb
obOyJarommmcst
B3MISTHY Th Ha
yaeOHBII
Marepua
CKBO3b MPU3MY
YeJI0BEYECKOU
LIEHHOCTH;

®  YUYUTHIBATh
KYJIbTYPHBIC
pasnuaus
o0ydarormmxcs,
MIOJIOBO3PACTHBI
X H
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SIIEKTPOHHOTO VHIUBU Y TbHBI
6amanca. HaGmonats X
XAUMHWYECKHE OTIBITHI IT0 | 0COOEHHOCTEH;
IUIaHy, AHAJM3UPOBATh | e  (hOPMHpPOBAT
1 JIeNaTh BBIBOJBL. b y
Hcnoab3zoBate UKT 00yJaromuxcs
JUTSL CO3JTaHUS TPaXJIAHCKOU
MOJIeNIe, OATOTOBKU TIO3HUIIHH,
TIpe3eHTalHH, CIIOCOOHOCTH K
JIOKJIAJIOB 110 TEME. TPYAY W KHU3HH
BricTpauBath B YCIIOBHUSIX
pa3BEPHYTHIE COBPEMEHHOTO
IHMCHMEHHBIE U YCTHBIE | MHpA;
OTBETHI C OIIOPOI1 Ha
HHPOPMALIHIO U3
yaeOHHKa U JPYTUX
HACTOYHHUKOB, B TOM
gncne MHTepHeTa
OBIIEE KOJIMYECTBO YACOB IO TIPOT'PAMME - 68
Pe3epBHoe Bpems — 3
9 kmace
(2 gaca B Hezrento, Bcero 68 yaca, 3 yaca — pe3epBHOE BpeMst)
Ne HaumenoBanue Koauuecrs 0P, IOP Buapr JesTeIbHOCTH
pa3aesioB U TeM 0 4acoB JIesATeTLHOCTH YUHTEJS ¢
NMPOrpaMMblI 00y4JaIOIIHXCS yueroMm
MPOrpPaMMBbI
BOCITHTAHUS
Paznen 1. BemecTBo 1 xXumMnieckue peakuuu 17 4.
1 | IloBTopenue n 5 [[BubnuoTeka [TOK XapaxkTepu30BaTh o [PHBIIEKATH
yriryOseHue https://m.edsoo.ru/7f41a636 XAMUYECKHE BHHUMaHHE
3HAHUI OCHOBHBIX 11 JIIEMEHTBI MIEPBBIX oOydarommxcs K
paszenos Kypca 8 TPEX MEPUOJIOB, obcyxaaeMoil  Ha
KJiacca KaJTUsI ¥ KQJTBIIUS 110 ypoke
UX IOJI0XKEHHUIO B uHpOpManuH,
[lepuoanueckoit aKTUBU3ALUN
cucreme /[]. U. MO3HABATEIHLHOU
Menneneesa. JESATSIIEHOCTH
Kraccudummposatsb 00yYarOIIHMXCS;
Y Ha3bIBaTh ®*  moOyxmaTh
HCOPraHN4CCKUue 06yqa}0]_]_[p1xc;[
BEILIECTBA colIroaaTh Ha
HU3y4YCHHBIX YPOKE MPUHIHUIIBI
KJIaCCOB. yqe6H0171
OnuceIBaTh 06LHI/IC JOUCLMILIAHBI u
XUMHYCCKHUC CcaMOOpra"u3anuy,
CBOICTBA BEIIECTB o PUMEHSTh HA
Pa3IMIHBIX ypoke
KJIacCoB, WHTEPaKTUBHbBIC
TIOATBEPKAATH (dhopMBI paboOTHI C
CBOHCTBA 00yJarOIIIMUCS:
npuMepaMu rpymmnoBas paboTa
MOJIEKYJISIPHBIX Wi pabora B
YPaBHEHH1 napax, KOTOpbIE
XUMHYECKHX yuar
peaKIuid. 06yJaromuxcs
OmnpenensaTs BUA KOMAHTHOM
XUMHYECKOM CBSI3U paGote u
U T . B3aUMOICHCTBHUIO
KPpUCTAJITNYECKON C JpYyruMu
pCIHéTKI/I BE€IICCTBA. O6y‘la}OIIII/IMI/IC$I;
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[Ipornosuposats TIPUMEHSTH
CBOIICTBa BEILIECTBB | Ha YpOKe
3aBUCHMOCTH OT X | MHTEPaKTHBHbIC
CTPOEHHS. (hopMBI pabOTHI €
BrictpauBats 00yJaIOIIIIMUCS:
pa3BEPHYTHIC BKITIOYCHHE B YPOK
MUCBMEHHBIC U UTPOBBIX
YCTHBIE OTBETHI C npoLeayp,
OIIOpOH Ha KOTOpBIE
nHpopmMarmo u3 CIIOCOOCTBYIOT
yucOHUKA U HaJIa)KUBaHUIO
CIIPaBOYHBIX TTO3UTHBHBIX
MaTEpHAIIOB, MEKIIMIHOCTHBIX
IPaMOTHO OTHOLLEHUI B
HCTIONIF30BATh KJacce
HU3Y4EHHBIN
TIOHATUNHBIN
anmapar Kypca
XUMUH
OCHOBHBIE [[BubnuoTeka [TOK PackpbiBaTh CMbICTT ® TpUBJIEKATH
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636 M3y4aeMBbIX BHUMAaHHE
XUMHYECKUX 11 MOHATHH U o0yJaromuxcst K
peakuui IPUMEHATD 3TH obcykaaemMoll  Ha

HOHSTHUS MIPU
OIMCaHUU CBOMCTB
BEIECTB U UX
MIpEeBpaILECHUI.
Knaccndummposats
XUMHUIECKHE
peaKuu o
Ppa3NIu4HBIM
NpU3HAKAM.
VYcranaBiuBarh
3aBUCHMOCTh
CKOPOCTH
XUMHYECKOU
peaxnuu ot
Pa3IMIHBIX
(haxTOpOB.
IIporno3upoBatb
BO3MO>KHOCTH
TIPOTEKAHMS
XUMHYECKHX
MpeBpalieHuil B
Pa3IUYHBIX
YCTIOBUSIX.
Onpenensath
OKHCIIUTENb H
BOCCTAaHOBUTEIb B
OBP. CocraBnsth
JNIEKTPOHHBII
OanaHC peakIuu.
IIpousBoauTs
BBIYHCIICHUS TI0
XUMHYECKUM
YpaBHEHUSIM.
VY4acTBOBaThH B
COBMECTHOH paboTe
B I1ape WM TPYIIIIE.
BeicTpauBats
Ppa3BEPHYTHIE
MMUCbMEHHBIE 1
YCTHBIE OTBETHI C

ypoKe
uH(pOpMaInH,
AKTUBH3AIMH
MO3HABATEIBHOMN
JIEATENHHOCTH
00yJaroImXCs;
® o0yXIaTh
00ydJaroIIHIXCs
cobmomaTh Ha
YPOKE TPHHIIUATIBI
yueOHOH
JUCIATITHHBI u
CaMOOpraHu3aIuu
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OTopoit Ha
HHPOPMAITHIIO U3

yaeOHHKa U
CIPAaBOYHBIX
MaTepualloB,
TPaMOTHO
HCIIOJIb30BaTh
H3yYEHHBIN
TOHATHHHBIN
ammapar Kypca
XAMHH
DNEeKTPOIUTHIECKA [[bubmuroTexa [IOK PackphIBaTh CMBICII | @ OpPraHM30BBIBAT
S IACCOLIMALIUS. https://m.edsoo.ru/7f41a636 U3y4aeMbIX b B paMKax ypoka
XUMHUUECKUe 11 MIOHATUH, a TAKXKE MPOSIBJICHUS
peakuuu B CMBICJ TEOPUU aKTUBHOI
pacTtBopax JIIEKTPOIIUTUUECKON JKH3HEHHOU
JIACCOITHAIIHH. TIO3UITUHN
OOBICHATE 00yJaroIHXCs;
TNPUYHHBI ®  OpraHu30BbIBAT
3JIEKTPOIIPOBOJHOCT | TPYNIIOBBIE
U BOJHBIX dopmbl  yueOHOI
PacTBOPOB BEIICCTB, JEATEJIbHOCTH,
pasiauyath caabbic U | o OmMpaThcs  Ha
CUJIbHBIC LICHHOCTHBIC
OJICKTPOJIUTEI. OPUEHTHUPHI
CocTaBIITh o0yJarommxes ¢
YpaBHCHUA Y4ETOM
aucconranu . BOCHUTATEIBHBIX
KHUCJIOT, IIeJIoYeH 1 6a30BBIX
COJIEH, TTOTHBIEC U HAIHOHATBHBIX
COKpAILUEHHBIE uennocreit (BHL);
MOHHbIC YDABHEHUA | o  onppathess  Ha
XAMHYECKUX

peaxkuuii HOHHOTO
oOMeHa, KpaTkue
HOHHBIE ypaBHEHUS
IIPOCTBIX peaKLui
TU/IPOJIU3a COJIEH.
XapakTepHu3oBaTh
001I1e XUMHUYECKHE
CBOWCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB
Ha OCHOBE TEOpUH
ANEKTPOIUTUUECKON
JIVICCOIHALIUH;
TOATBEPXKIATh
CBOWCTBA
puMepaMu
MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUI
XUMHUUYECKHX
peakuuii. Pematp
SKCHEPUMEHTAIbHbI
€ 3a/1a44 0 TEME.
[Inanuposats u
OCYIIECTBIIAT HA
MIPaKTHKE
XIMHYECKHE
SKCTIIEPUMEHTHI,
TIPOBONTH
HaOJIroIeHMS,
JIeTIaTh BBIBOIBI IO
pe3ynbTaram

JKU3HEHHBIM OMNBIT
o0yJaronmxcs,
YTOYHSSL 9TO OHH
YHUTAIOT, YTO OHH
CJIyIIAIOT, BO YTO
OHM UrpaKwT, o
YeM TOBODST Ha
NepeMeHax, 0 4em
YaTITCA B CETAX?;
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9KCTIEPUMEHTA NIPH
TIPOBEACHUHN
71a00PaTOPHBIX
OTIBITOB H
MIPAaKTUIECKHUX
pabot. CnenoBath
TIpaBHIaM
6e30macHoi paboTHI
B J1a00paTOpUH NPH
HCTIOJIb30BaHUU
XUMHYECKOU
TIOCYIBI U
000pyIOBaHUsL.
IIpoBonuth
BBIYMCIICHNS IO
XMMHIECKIM
YPaBHEHUSIM.
VYyacTBOBaTh B
COBMECTHOH paboTe
B [1ape WU TPYyIIIE.
BricTpauBath
pa3BEpHYTHIE
MTICEMECHHBIC U
YCTHBIE OTBETHI C
Omopoi Ha
uHpopMaLuIo U3
yueOHHKA U APYTUX
UCTOYHUKOB
UH(OPMALINH, B TOM
yycie MaTepHera

Pa3znen 2. HeMeTa1bl M UX COeTMHEHUS 254.
Oomas 4 [[bubnmoteka [IOK OOBsICHATD OOINE | @  pPEaNTn30BLIBATH
XapaKTEePUCTHKA https://m.edsoo.ru/7f41a6 3aKOHOMEPHOCTH B BOCIIUTATEIbHbIC
XUMHYECKHX 36]] W3MEHEHUH CBOMCTB | BO3MOKHOCTH B

anemeHToB VIIA-
rpymnnsl. ["anoreHsl

HEMETaJJIOB U UX
COCJIMHEHUII B
npezenax Maablx
MIEPUOJIOB U
TJIABHBIX TTOATPYIIIT
[lepuoanueckoit
CHCTEMBI
XAUMHYECKIX
3JIEMEHTOB C
Y4ETOM CTPOCHUS
HX aTOMOB.
XapaxkTepu3oBaTh
(usnueckue u
XUMHYECKHE
CBOWCTBA NMPOCTBIX
BEIIECTB IaJIOT€HOB
(Ha mpuMepe XJI0pa)
U CIIOKHBIX
BEIIIECTB
(xsmopoBozopoa,
XJIOpHU/Ia HATPH),
CIOCO0BI X

IOy 9eHUS,
MIpUMEHEHHE 1
3HaYCHHUE B IPUPOIE
Y )KU3HU YETIOBEKa.

Pa3IMYHBIX BHIAX
JCSATSIILHOCTU
oOydaromuxcst co
CJIOBECHOM
(3HaKOBOIA)
OCHOBOH: BBIBOJIBI
W JT0Ka3aTeIbCTBO
dopmyn,  aHamm3
(bopmy, pereHue
TEKCTOBBIX
KOJIMYECTBEHHBIX
W Ka4eCTBEHHBIX
3amad,
BBITTOJTHEHHE
3a/laHui o
pa3rpaHUYCHUIO
TIOHSITUH;

®  pCaJHM30BHIBATH
BOCITUTATEITHHEIC
BO3MOXKHOCTH B
Pa3IMYHBIX BUOAX
JEATSIILHOCTH,
oOydaromuxcst co
CJIOBECHOM
(3HaKOBO}A)
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Onpenensith
XJIOpHJ-HOHBI B
pacTBope.
[InanupoBats u
OCYIIECTBIIATH HA
MPaKTUKE
XUMHYECKHE
9KCIIEPUMEHTBI,
TPOBOJIMTH
HaOJIIOICHNS,
JIeNaTh BBIBOABI MO
pesynbpraTam
SKCTIEPUMEHTA ITPH
MPOBEICHUHT
J1a00pPaTOPHBIX
OTIBITOB U
MPaKTUYECKHX
pabot. CrnenoBath
MpaBUJIaM
6e30macHOM paboThI
B J1a0OpaTOpUU IPH
HCTIONIb30BaHUU
XUMHUYECKON
MOCYZbI 1
obopymoBaHUSL.
BricTpanuBatb
pa3BEpHYTHIE
MIICBMEHHBIC U
YCTHBIE OTBETHI C
OIopoM Ha
nH(hOpMAaIHUIO 13
y4eOHMKA U
CIIPaBOYHBIX
MaTepuaos,
IPaMOTHO
HCIIOJB30BATh
H3YyYEHHBIN
MOHATUHHBIN
amnmapar Kypca
XUMHHA

OCHOBOIA:
CHCTEeMaTH3aIHs
yaeOHOTO
MaTepuaa;

®  pCaTHU30BHIBATH
BOCITUTATCIIHHBIC
BO3MOXKHOCTH B
Pa3IHYHBIX BHIAX
JIeSITeNEHOCTH
oOygaromuxcs Ha
OCHOBE
BOCTIPUSTHS
JJIEMEHTOB
JICHCTBUTEIILHOCTH
: aHam3
TPOOIIEMHBIX
CUTYaluii;

¢ TPOCKTUPOBATH
CUTYyaIUH "
COOBITHS,
Ppa3BHUBAIOIIINE
KYIbTYpY
NepeKUBAaHUM U
LICHHOCTHBIC
OpHUEHTALIUH
pebeHka;

¢  OpraHW30BBIBAT
b UL
0o0yJaroImumxcs
CUTYyalui
CaMOOIIEHKHU (KaK
y4eOHBIX
JIOCTHIKEHU I
OTMETKaMH, TaK
MOpaJIbHBIX,
HpPaBCTBEHHBIX,
TPaKIAHCKIX
MIOCTYIIKOB);

¢  OpraHM30BBIBAT
b B paMKaX ypoka
TIPOSIBIICHUS
aKTHUBHOMU
JKU3HEHHOUN
TO3UITUH
oOyuarommxcs;

® OpraHM30BBHIBAT
b TPYIIIOBbIC
dopMBl  yueOHOI
JIeSITEIHOCTH;

e omupaThCs Ha
LICHHOCTHEIC
OpPHUEHTHPEI
oOyJarommxcss €
y4eTOM
BOCITUTATEIBHBIX
6a30BbIX
HAIMOHATBHBIX
nerrocreit (BHLI);
e omupaThCs Ha
JKU3HCHHBIH OTIBIT
00yJaronmxcs,
YTOYHSISI YTO OHU




YUTAIOT, YTO OHHU
CIIyIIAIOT, BO YTO
OHM UIPaKT, O
4eM TOBOpST Ha
nepeMeHax, 0 4eM
YaTITCs B CETAX?;
® [OMOYb
00yJaroIIMCs
B3[SIHYTh Ha
y4eOHBII
MaTepual  CKBO3b
pU3MY
YeJI0BCUCCKOM
LIEHHOCTH;

®  YYUTHIBATH
KyJbTYPHBIE
pazauauns
obyuaromuxcs,
MOJIOBO3PACTHBIX
nu
WHIUBUIYAIIBHBIX
0coOeHHOCTENH;

e (opMupoBathy
o0yJarommxcs
rpakIaHCKOU
MTO3MIINH,
CIIOCOOHOCTH K
TPYLy U JKU3HH B
YCHOBUAX
COBPEMEHHOTO
MHUpa;

OO0mast
XapaKTepPUCTHKA
XUMHUYECKUX
sneMeHToB VIA-
rpymnsl. Cepa u e
COCIMHEHUS

[[BubnmroTexa IIOK

https://m.edsoo.ru/7f41a6

36]]

OO0BACHATH 001IIE
3aKOHOMEPHOCTH B
HW3MEHCHUH CBOVICTB
aneMeHToB VIA-
TPYIIBI U UX
COEJIMHEHUH C
y4€TOM CTPOCHHUS
HX aTOMOB.
Xapaktepu3oBaTh
¢dusndeckue u
XUMHYECKUE
CBOWCTBA IPOCTOTO
BEIIIECTBA CePhI U €€
COEUHEHUH
(cepoBomopona,
OKCHIOB CEPBI,
CEpHOM KHUCIIOTHI,
cynb(haToB),
CIIOCOOBI UX
MOJTYYCHHUS,
MPUMEHECHUE
3HAYCHUE B TIPHPOJIC
Y J)KU3HU YEJIOBEKA.
Onpenensith
HaJm4yue cynbgat-
HOHOB B PacTBOpE.
OOBACHATH
CYIIIHOCTh
9KOJIOTHIECKUX
npobiiem,
CBSI3aHHBIX C

¢  OpraHM30BBIBAT
b B paMKaX ypoka
TIPOSIBIICHUS
AaKTUBHOU
JKU3HEHHOUN
MO3UITUH
oOyuarommxcs;

® OpraHH30BBIBAT
b TPYIIIOBbIC
dopMBl  yueOHOI
JIeSITEIHOCTH;

e omupaThCs Ha
LICHHOCTHEIC
OpPHUEHTHPEI
oOyuarommxcsi ¢
yaeToM
BOCITUTATEIBHBIX
06a30BbIX
HAIMOHATBHBIX
nernocreit (BHLI);
e omupaThCs Ha
JKU3HCHHBIA OTIBIT
o0ydJaronmxcs,
YTOYHSISL YTO OHU
YHUTAIOT, YTO OHH
CIyWIaT, BO YTO
OHM WIPAIOT, O
4eM TOBOPAT Ha
MepeMeHax, 0 4YeM
YaTATCS B CETIX?;
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nepepadoTKO
COETUHEHUH CepBI.
[InanupoBats u
OCYILIECTBIISITH HA
MPaKTHKE
XUMUYECKUE
9KCIIEPUMCHTHI,
MPOBOIUTH
HaOJIIOICHHS,
JICTIATh BBIBOJIBI IO
pe3ybTaram
SKCTIEPUMEHTA.
CrnenoBarth
TIpaBUIIaM
0e3omacHO paboTHI
B 1abopaTopuu mpu
HCTIONTb30BAaHHH
XUMHUUECKOU
MOCYIBl U
000pyIOBaHUSL.
[IpousBoauts
BbBIYUCJICHU 110
XUMHWYCCKUM
YpaBHEHUSIM.
HcnionezoBaTh mpu
BBITTOJTHCHUH
yaeOHBIX 3aJaHAI
TEKCTHI yIeOHHKA,
CIpaBOYHBIC
MaTepUAIIBI
(ITepuognueckyro
CUCTEMY
XUMHUYECCKHUX
anemenToB /. U.
Menneieena,
TaOIHITy
PacTBOPHMOCTH
KHCIIOT, OCHOBaHU
U CcoJIeH B BOJE,
ANIEKTPOXUMHUYECCKU
i psiz HANIPSDKEHUI
METaJUIOB).
Hcnone3oBats ipu
BBITIOJTHCHU U
y4eOHBIX 3aJJaHH 1
B IIpolLiecce
HCCIIEIOBATEIBCKOM
JIeSITeNIEHOCTH
HAy4YHO-
MOMYJISIPHYIO
JTUTEPATYPY
XUMHUYECKOT'O
COJIEpIKAHMS,
CIIPaBOYHBIE
MaTepUaIbI,
pecypcebl UnTepreTa

Oomas
XapaKTEpUCTHKA
XUMHYECKUX
3JIEMEHTOB VA-

rpymmsl. A3oT, hochop
U VX COCTUHCHHUS

[[bubmuoTexa [JOK

https://m.edsoo.ru/7f41a6

36]]

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B
HM3MCHEHHH CBOKCTB
3J1eMeHTOB VA-
TPYIIITBI U UX
COCIUHEHUM C
y4€TOM CTPOCHHUS

WHULIMUPOBATH u
TIOJIICPKUBATh
HCCIIEIOBATEIBCKY
0 JIeATEeJIBHOCTh
oOyuarommxcsi B
pamKax
peanuzanuu
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UX aTOMOB.
Xapaktepu3oBaTh
¢usngeckue u
XUMUYECKUE
CBOWCTBa IPOCTBIX
BEIIIECTB a30Ta
dochopa u ux
COeAMHEeHU
(ammuaxa, coneit
aMMOHHS1, A30THOM
KHUCJIOTBI, HUTPATOB,
okcuna gocgopa
(V) u pochopHoit
KHCIIOTHI,
¢ocdaros),
crocoOBI UX
TIOJTY9eHUS,
MMPUMECHCHUEC U
3Ha4YeHHUE B IIPUPO/IC
Y JKM3HHU YeJIOBEKa.
Onpenensith HOHbI
aAMMOHHA U
dochaTrHoHbI B
pacTBope.
OOBACHATD
CYIITHOCTh
HKOJOTUIECKUX
npo0iem,
CBSI3aHHBIX C
HaXO0XACHUEM
COEAMHECHUH a30Ta U
dochopa B

OKpY Karolei
cpexe.
[TnanupoBath u
OCYILIECTBIIAT HA
MPaKTHKE
XUMHYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOJIIO/ICHHS,
Je€JIaTh BBIBO/bI I10
pesyabraram
9KCIIEPUMEHTA NIPU
IPOBEICHUN
71a00PaTOPHBIX
OTIBITOB H
MIPAKTHIECKON
pabotsl. CrietoBaTh
MpaBUIIaM
6e3omacHo# paboThI
B 1abopaTopuu npu
UCIIOJIb30BaHUU
XUMHUUECKOU
MOCYIbI U
000pyIoBaHMSI.
[TpousBoauth
BBIYHMCIICHUSI IO
XUMHYIECKHM
YPaBHEHUSIM.
Hcnonb3oBaTh pu
BBITIOJIHEHUH
y4eOHBIX 3aJaHui

MU
MHIVBULYaJIbHBIX
U TPYNIOBBIX
HCCIIEOBATEIILCKI
X TPOEKTOB, YTO
JIacT
00yJaroIMMCs
BO3MOXHOCTh
npuooOpecTn
HaBbIK
CaMOCTOSITENTEHOTO
pereHus
TEOPETUYECKON
po0IeMBl,

HHUIMUPOBATH U
MOAJIEP)KUBATD
HCCIIE/IOBATENBCKY
I0/ICSITEILHOCTh
00yUaroImuxcs B
pamMkax
peanuzanuu

MU
WHINBHIYAaIbHBIX
U TPYIIIOBBIX
UCCIIeIOBATENECKA
X MPOEKTOB, YTO
Jact
obOyuarormmmcst
BO3MOHOCTh
npuoodpecTn
HaBBIK
YBa)XUTEIBHOTO
OTHOILCHUS K
GY)KHM HACSAM,
0(OpMIICHHEIM B
paboTtax 1pyrux
HCcIIeZioBaTeNe




TEKCTHI yIeOHHKa,
CIIpaBOYHBIC
MaTepraIbl
(meproTIecKyIo
cucTeMy
XUMHIECKIX
anemeHToB /l. U.
Meneneena,
TaOIHILy
PacTBOPUMOCTH
KHUCJIOT, OCHOBaHUM
H COJICH B BOJE,
ANEKTPOXIMHUYIECKU
i psiA HanpsDKeHUH
METaJIOB

O6mas
XapaKTEepHCTHKA
XUMHUYECKHUX
31eMeHToB [VA-
rpyIbL. YIIepoa u
KPEMHHUH U UX
COCIMHCHUS

[[BubnmoTeka IIOK
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OOBACHATE 00IIIHE
3aKOHOMEPHOCTH B
HM3MEHEHHH CBOMCTB
a51eMeHTOB [V A-
TPYIIITEL U UX
COEIMHEHHUI C
Y4€TOM CTPOCHHUS
HX aTOMOB.
Xapaktepu3oBaTh
¢du3nyeckue u
XUMHYECKHE
CBOMCTBA IIPOCTBIX
BEILIECTB YIJIepoaa U
KPEeMHUS U UX
COEIUHEHUH
(oxcumoB yriepona,
YTOJIHOU KHCIIOTHI,
KapOOHATOB, OKCHA
KPEMHUSI,
KpEMHUEBOM
KHCJIOTEHI,
CHJIKATOB),
CIOCOOBI UX
TIOTY9CHUS,
MIpUMEHCHHE U
3HAYCHUE B TIPHPOJIC
M JKM3HH YeJIOBEKA.
OOBACHATH
MIPUIHHHO-
CJIEJICTBEHHYIO
CBSI3b: CTPOEHUE
BeEIleCTBa —
CBOMCTBA —
MIPUMEHEHHE — Ha
npuMepax
COEIUHEHHUMI
yriaepoaa u
KPEMHHSL.
Onpenensith
KapOoHaT- u
CUJINKAT-UOHBI B
pacTBope.
OOBACHATH
CYIITHOCTh
9KOJIOTUYECKHX
npobiiem,
CBSI3aHHBIX C
HaXO0XKIEHHUEM

¢  OpraHM30BHIBAT
b B paMKaX ypoKa
TIPOSIBIICHUS
aKTUBHOU
JKH3HCHHOMI
MTO3UIUU
oOyuarommxcs;

® OpraHHU30BBIBAT
b TPYMIOBBIE
dbopMBl  yueOHOI
JIeATEIbHOCTH;

e omupaThcs Ha
LIEHHOCTHEIC
OpPHEHTHPEI
oOyJarommxcss ¢
yIeTOM
BOCIIUTATEIbHBIX
0a30BBIX
HaIMOHAJIbHBIX
nerrocteit (BHLI);
e omupaThcsl Ha
JKM3HEHHBINA OIBIT
obOyuaromnmxcs,
YTOYHSS YTO OHHU
YUTAIOT, YTO OHHU
CIIyIIAIOT, BO YTO
OHH WIPAOT, O
4eM TOBOPAT Ha
nepeMeHax, 0 4eM
YaTITCs B CETAX?;
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YTIIEKHCIIOTO Ta3a B
OKpY Karomein
cpere.
[onTBepxknath
0CcOOEHHOCTH
cocTaBa
OpraHuYeCKUX
BEILIECTB
prUMepaMu
MPOCTBIX
coelMHeHui! (MeTaH,
3TaH, STUJICH,
aIleTHIICH, 3TaHOI,
TTIMIEPHH, YKCYCHAs
KHCJIOTA),
B3aHMOCBSI3b
HEOPTaHNIECKHX
COCIMHEHUI
yriepoja u
OpraHuYeCKUX
BEIECTB.
OnwuceIBaTh poJib
6enKoB, XKHUPOB U
YTJIEBOJIOB B
(YHKIIMOHUPOBaHUH
JKMBBIX OPTaHU3MOB,
COCTaB IPUPOJHBIX
HCTOYHUKOB
YTIIEBOJOPOIOB, UX
poJIb B OBITY U
MPOMBIIILICHHOCTH.
IIpoBonuTs
BBIYHCIICHHS 110
YpaBHEHUSIM
XUMHYIECKHX
peaxKuuii.
[TnanupoBatsh u
OCYIIECTBIISITH HA
MpaKTHKe
XUMHYECKHE
IKCIIEPUMEHTBI,
TPOBOJIUTH
HaOJIO/ICHHS,
JieNiaTh BHIBOBI MO
pesyibTaTam
9KCIIEPUMEHTA ITPU
MIPOBE/ICHUH
mab0pPaTOPHBIX
OIIBITOB U
MPaKTUYECKUX
pabor. CiienoBaTth
npaBHiIaM
6e30macHO paboTHI
B 1abopaTopuu npu
UCIIOJIb30BaHUU
XUMHUUECKOU
MOCYAbI U
00opymoBaHUsL.
Hcnonb3oBaTs pu
BBITIOJIHEHUH
y4eOHBIX 3aJaHUi
TEKCTHI y4eOHHKa,
CIPaBOYHBIE




MaTepHabl
(ITepuoanueckyro
CUCTEMY
XUMHYECKUX
anemeHToB Jl. U.
Menpeneena,
TaOIHILy
pacTBOpUMOCTH
KHUCJIOT, OCHOBAHHH
H COJICH B BOJE,

SJIEKTPOXUMHUIECCKHA
U psi HAaNPSKEHUH
METaIoB)
OBILIEE KOJIMYECTBO YACOB IO TIPOT'PAMME - 68
Pe3epBHoe Bpemsi — 3
KasiengapHo-reMaTnyeckoe -njiaHupoBanue 8
KJIacce
(68 uacoB 2 pa3a B He/EIIO)
Ne Tema ypoka Jlara Buabl u popmbl
KOHTPOJISt
1 | IIpeamer xumuu. Ponb XUMHUH B KM3HH YEIOBEKA. YcrHblit onpoc.
Tena u BemecTBa
2 | TloHsATHE O METOMAX TIO3HAHHUS B XUMHU YcTHBIH orpoc.
3 YcTHBIHI onpoc.
o
IIpaxktuueckas padora Ne 1 «IIpaBuia paboTsl B Ilpaxtideckas pabora Ne 1
6 N 6 «[TpaBuna paboTsl B
naboparopuu U NpuéMbl 0OpaIIeHUS C TAGOPATOPUH  TPHEMBI
11abopaTOPHBIM 000PYLOBAHHEM oOparieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM)
4 | Yucreie Beuecta 1 cMeck. Crioco0bl pasieseHus Y CTHBII Ompoc.
cMmecen
5 [IpakTuueckas pabora No
IMpaxtuueckas padora Ne 2 «Pasnenenue cmecei 2 «Paznenenue
. cMmeceill (Ha mpumepe
(Ha mpuMepe OYUCTKU TOBAPEHHOM COJIN)» OYMCTKH MTOBAPEHHOIH
COJIN)»
6 | ATOMBI M MONEKYIIBI YcTHBI O1poc.
7 | Xumuueckue 21eMeHThI. 3HAKU (CHMBOJIb) YerHsrit ompoc.
XUMHUYECKHUX IJIEMEHTOB
8 | IIpocThle U CI0KHBIE BEIECTBA YcrHbIi orpoc.
9 | ATOMHO-MOJIEKYISIPHOE Y4EHHE YCTHBIH orpoc.
10 | 3akon mocTostHCTBA COCTaBa BEILIECTB. YCTHBIH ompoc.
Xumunueckas popmyna. BaneHTHOCTh aTOMOB
XUMUYECKHUX HJIEMEHTOB
11| Ornocurenshas aromuas macca. OTHOCHTENIbHAS VY CTHBINA O1Ipoc.
MOJIEKYJIIpHasl Macca
12 | MaccoBast 10151 XUMHUECKOTO 3JIEMEHTA B YCTHBIN ONPOC. Y CTHBIN
COCIMHEHUH ompoc.
13| Konuuectso Bemecrsa. Mons. MosspHas Macca Y CTHBIN O1IPOC.
14| ®usnyeckue u XMMHUUYECKUE SBICHUS. YcrHbIi orpoc.

XuMHYecKas peakuust




15

[Ipu3HaKy ¥ yCIOBHS MPOTEKAHUS XUMHUYCCKUX
peakimit

VYcTHbI# onpoc.

16 | 3akon coxpaHeHus Macchl BelECTB. XMMUUECKUE VY CTHBIN OMPOC. Y CTHBIH
ypaBHEHHUS OHpOocC.
17 | Borumncnenus KOJINYECTBA, MAaCCHhI BEIIECTBA IO YerHblii onpoc.
YPaBHEHUSAM XUMHUUYECKUX PEAKIIHiA
18 | Knaccuduxanms XuMadeckux peakimii YcTHBIi ompoc.
(coenuHeHus, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA)
19| M. B. JIoMOHOCOB — y4&HBIH-IHIIUKIIOE/THCT. VYcrublii onpoc.
O0001eHne ¥ cucTeMaTh3alus 3HaHUu|
20 KontposnbHas padora Nel
Kontponbnas padora Nel mo Teme «BemectBa u 10 TEME
XUMHUYECKHUE PEAKITUN) <<B6H_[6CTBa U XUMHUYCCKHUEC
peaKIMm»
21 | Boszayx — cmech razos. CocTas BO3ayXa. YCTHBIN ompoc.
Kucnopon — anemenT u npocroe BeuiectBo. O30H
22 | ®dusnueckre U XMMHYECKHE CBOMCTBRA Kuciopoaa VYcrHblii onpoc.
(peakuuu okucienus, ropenue). [lonstue 06
OKCHJIaX
23 | CnocoObl momydeHHs KUCI0poa B 1abopaTopuu yCTHHﬁvOHPOC-
Y IPOMBIIIIEHHOCTH. IIpMEHEHNE KUCI0pOaa TTCHMEHHBIH KOHTPOJE.
24 | TennoBoii >3peKT XUMHIECKOI peaKInH, yCTHHﬁUOHPOC-
TIOHATHE O TEPMOXUMHUUYECKOM YPABHEHUH, K30~ U TTHCLMEHHBIH KOHTPOIb
SHAOTEPMHUECKUX PEAKIUIX
25 | Tonnuso (HedTh, Yrojib U MeTaH). 3arpsi3HEHHE YCTHBIH ompoc.
BO3/yXa, CIIOCOOBI €ro Npea0TBPALICHUS
26 | Tlpaxtuueckas padora Ne 3 no Teme «Ilonyuenue YcTHbli onpoc.
¥ COOMpPaHKe KHCIIOPO/Ia, U3yYEHHE €r0 CBOMCTBY Tpaxtuyeckas pabora Ne 3
27 | Bomopo — 31eMEHT 1 IIPOCTOE BEIECTBO. YCTHBIH ompoc.
Haxosk/ieHne B IPUPOJe [TuchrMeHHBII KOHTPOJTH
28 | dusnueckue U XUMHYECKHE CBOWCTBA BoJIOpoJa. YcrHbIi onpoc.
IIpumeneHue Bonopoaa
29 | TloHATHE O KMCITIOTAX M COMAX YcrHbIH ompoc.
30| Criocoer TIOJTyYEHHNS BOJIOPOJA B JTAGOPATOPHH YeTHbIH onpoc.
31 IIpakTuueckas padota Ne 4
[TpakTiueckas padota Ne 4 o Teme «llonydyenue 110 TeMe
. «[Tomyuenue u cobnpanue
U coOupaHue BOI0pOa, U3y4eHHE €ro CBOMCTB BOJIOpOJIA,
U3Y4YE€HHE €T0 CBOWCTBY
32 MossipHblii 00bE€M razoB. 3akoH ABOraapo YcTHEIH onpoc.
33 | Brrumcienus 06bEMa, KOMMYECTBA BEMIECTBA ra3a Y CTHBI OTIpOC.
0 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU IInCBMEHHBIA KOHTPOIID.
00BEMY
34 | Brruncnenns 065EMOB Ta30B MO yPaBHEHUIO yCTHHﬁUOHPOC-
PEaKIMU Ha OCHOBE 3aKOHA 0OBEMHBIX TT1CbMEHHBIH KOHTPOII.
OTHONIEHUH Ta30B
35| Pusuueckue u xummdeckue croiicTsa BOJIBI 0 ¥ CTHRIH ONpOC.
VCBbMEHHBIN KOHTPOJIb.
36 YcTHBII orpoc.

CocraB ocHoBanuil. [Tonsitue 00 uHAMKaTOpax




37 | Bona kak pacTBOpuTeb. HachleHHbIE 1 YcTHBIH onpoc.
HeHACHIIIeHHbIE pacTBOPHL. MaccoBas 101 TTHCEMEHHBIH KOHTPOITD.
BEILECTBA B PaCTBOPE

38 IIpakTuyeckas padota Ne 5
[IpakTuyeckas padora Ne 5 1o Teme 110 TCMC
«IIpuroToBiieHHE PACTBOPOB C ONPEACIEHHON «lIpurotosnenne

. . . PacTBOPOB C ONPECIIEHHOMN
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA MacCcoBOif f01eit
pacTBOPEHHOIO BEILIECTBA»

39 KonTpoabsHas pabota Ne2
Konrtponsnas padota Ne2 o reme «Kucnopo. 110 TEME
Bomopox. Boga» «Kwucnopoa. Bogopon.

Bona»

40 Oxkcuppl: cocTaB, KiacCU(pUKalus, HOMEHKIATypa ¥ CTHRIH OIPOC,

: > ’ ITrucbMEHHBINM KOHTPOJIb.

41 . YcTHBIM O1poc.
[TonyyeHnue u XUMHUYECKHE CBOMCTBA KUCIIOTHBIX, TTHCEMEHHBIH KOHTPOTb.
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 | OcHoBaHHUS: COCTaB, KJ1accupuKaIms, yCTHHﬁUOHPOC-
HOMEHKJIATypa IInceMEHHBIN KOHTPOJIb.

43 . . Y CTHBIH OIIpPOC.
[TomydyeHnue n XMuMHUUYECKHE CBOMCTBA OCHOBAHUIA TTHCBMEHHBIH KOHTPOI.

44 | KucnoTsl: cocTaB, KIaccHpUKaIus, Y CTHBIH OpOC.
HOMEHKIIATYpa [IuceMEHHBIM KOHTPOJIb.

45 ITonydyenne u XMMUYECKUE CBOMCTBA KUCIIOT ¥ CTHBIH OTIPOC.

ITucbMEHHBIN KOHTPOJIb.

46 | Comu (cpenHne): HOMEHKIIATYpa, CIIOCOOBI YcrHblii onpoc.
HOJIyYEHHUS, XAMUYECKHE CBOMCTBA [TuCHMEHHBIN KOHTPOJID.

47 [Tpaktuyeckas pabora Ne 6.

Pewienne
[TpakTudeckas padora Ne 6. Pemenue SKCTIEPUMEHTATBHBIX 33124
HKCIIEPUMEHTANIbHBIX 33]1a4 10 TeMe «OCHOBHbIE 110 TeMe
KJIACCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)} «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COCJTMHEHUIN

48 | Temernueckas CBA3b MEXKIy Ki1accaMH YcrHslit onpoc.
HEOPraHWYECKUX COCIUHEHUI

49 | OGobmeHNe H CHCTEMATH3aIIS 3HAHMIA YcrneIi onpoc.

50 KonTponbnas pabora Ne3 mo
Kontponbnas padora Ne3 no teme "OcHOBHBIE teme "OCHOBHBIE KIACCHI
KJIaCChl HEOPTraHUYECKUX COCTMHEHUI" HEOPraHUYeCKUX

coeuHeH"

ol [TepBbIie MOMBITKYU KJIACCU(PUKAIIMA XUMHYECKUX YcTHBI onpoc.
snemMeHToB. [IoHATHE O Tpynnax CXOAHBIX
AJIEMEHTOB

92 | Tlepuomuueckwuii 3akoH u [lepuommdeckas YeTHbl# orpoc.
cucreMa XuMuueckux snemenTos /1. U.

MeHnneneeBa
53 Ilepuonsl, rpymisl, HOATPYIIIIbI YcrHBI# onpoc.
54 VYcTHbli ompoc.

Crpoenue atomoB. COCTaB aTOMHBIX SIJIED.
M3otonsl




95 | CTpoeHnme 2J1eKTPOHHBIX 060I04YEK ATOMOB YCTHHHVOHPOC-
snemenToB Ilepuommdeckoit cuctemsi J1. U. TTHCEMEHHBIH KOHTPOITD.
Menpeneena

96 | XapakTepucTiKa XMMHYECKOTO 3IEMEHTA 110 ET0 YCTHBIH Ompoc.
nosnosxeHuo B Ilepuoanueckoii cucreme JI. 1. TTHCEMEHHBIH KOHTPOITD.
Meunneneena

S7 | 3naueHne [Tepuoauueckoro 3akoHa i1 pa3BUTHUSA Y CTHBII ompoc.
Hayku U npaktuku. [{. 1. MenneneeB — y4€Hbli,

NEeJaror ¥ rpaKaaHuH

58 . Y CTHBIN OIIpoC.
PesepBHblii ypok. O60011IeHHE U CUCTEMATHU3AIIHS TTHCHMEHHBIH KOHTPOJIb.
3HaHui / Beepoccuiickas mpoBepoyHas pabora

99 | KonrponbHas pabota Ne4 o teme «CTpoeHue Kontponpnast pabora Ne4

o 10 TeEME
aToMa. Xummu4eckas cBsi3b» / Bcepoccuiickas «CTpoeHme aToma.
IpoBepoyHas pabora XUMHUYECKas CBSI3bY

60 | DiexTpoOTpULIATENLHOCTH ATOMOB XMMUUYECKHX . YCTHBIH O1IpoC.
SJIEMEHTOB HMCBbMEHHBI KOHTPOJIb.

61 " Y CTHBIN OIIPOC.

OHHAasl XMUMHYECKasi CBS3b TTHCEMEHHBIH KOHTPOJ.

62 K Y CTHBIN OIIPOC.

OBAJICHTHAS MOJISIPHAsi XUMHUUECKasi CBSI3b TTHCHMEHHbIiH KOHTPOIb.

63 | KoBaseHTHas HEMOJIAPHASA XUMUYECKAs CBA3b [TncbMEHHBIA KOHTPOJIb.

64 | Crenens okucnenus YcTHBIN OMpoc.

65 OKHCIUTEIBHO-BOCCTAHOBUTEINIBHBIE PEAKIIMU YCTHBIH onpoc.

66 | Oxucmurenu u BoccranosuTem Yerubtii onpoc.

67 PesepBHbIii ypok. O60011eHNE U CUCTeMaTH3AIHS Y CTHBII O1TpOC.
3HaHui 1o TeMe «CTpoeHue aToMa. XUMHUYeCKas
CBSI3b»

68 YcTHBII ompoc.

PesepBHbIit ypok. O600IIeHNE 1 CHCTeMaTU3aINS
3HAHUU

OO11ee KOJIMYECTBO YacoB MO MporpaMme 68 yacos

9 kaacce

(68 yacos 2 yaca B He/IEIIO)

Ne Tema ypoka ara Buabli u ¢popmbl
KOHTPOJIs

1 | Mepuonuuecknii 3akon. Ilepruoanyeckas cucrema Y CTHBIH OTIPOC.
XUMHUYECKUX deMeHToB [[. 1. Menneneesa

2 | 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB YcTHBI onpoc.
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB [TuchbMEeHHBIN KOHTPOJIb.

3 | Knaccuguxanus 1 HOMEHKIaTypa YceTHBI ompoc.
HEOPraHUYECKHX BEUIECTB [TuchbMEeHHBIN KOHTPOJIb.

4 | Byl XUMHYECKOH CBSI3U U THIIBI Y CTHBIH O1poc.
KPUCTAJUTMYECKUX PEIIETOK

S | KonrponsHas pabota Nel no Teme «IloBTOpenue Kontpornberas pabota
1 yriyOJjeHne 3HaHUH OCHOBHBIX pa3zesioB Kypca Nel
8 Kiacca»

6 | Krmaccupukanus XHMHUECKUX PEaKIHi Mo YcTHBI o1poc.

Pa3IMYHBIM ITPU3HAKaAM

IIucbMEHHBIM KOHTPOIIb.




[ToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIINH.
[ToHsITHE O TOMOTEHHBIX U T€TEPOT€HHBIX
peaxKuusx

YcTHbIH ompoc.

8 | Ionsarue o xuMudeckoM paBHOBecuu. DaKTOPHL, IIncbMEHHBIM KOHTPOIIb.
BJIMAIOIINE HA CKOPOCTh XUMUYECKON PEAKLIUU U YcTHBII onpoc.
TOJIOKEHNE XUMHYECKOTO PABHOBECHS

9 [TucbMeHHBII KOHTPOJIb.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU Y CTHDI Ol

poc.

10 | Teopus snexTponuTUYECKOl qUCCONUALIMH. ITucbMeHHBIM KOHTPOIIb.
CunbHbIC U c1a0ble 3JIEKTPOIUTHI VYeTHBli onpoc.

11| Vionusle ypaBHEHHSs peaKuuii

12 | Xummueckue cBolicTBa KHCIOT M OCHOBAHHIA B [TucbMeHHBII KOHTPOJIb.
CBETE MPEICTaBICHUI 00 ANEKTPOIUTUIECKOMN YeTHbII onpoc.
JUCCOLAlU

13 | Xummuueckue cBoiicTBa coneii B cBete [TucbMEHHBIN KOHTPOJIb.
MPEACTABICHUI 00 SJIEKTPOIUTHUCCKOU YcTHBIN ompoc.
JUCCOLIMALIUU

14 . [TucbMeHHBI KOHTPOJIb.
[TonsiTue o runponuse conen Y CTHBII OMPOC.

P

15 . [TucbMeHHBI KOHTPOJIb.

O60061eHre 1 cucTeMaTH3aus 3HaHUH o
YcTHbIi onpoc.

16 | IpakTuueckas padora Ne 1. «Permenne [TpakTuyeckas paborta Ne 1
SKCIEPUMEHTAJIbHBIX 3a]1a4»

17 | KonrponsHas pabora Ne2 1o Teme KonrposnbHas pabora
«QIIeKTpoIUTHYECKas AUccorualus. XuMHU4eCcKHe Ne2
peakLu B paCTBOpPaX»

18 | O6mas xapakTepucTrKa ranoreHoB. XUMHUECKHE 11MCbMEHHBIN KOHTPOJI.
CBOIICTBA Ha MpUMEpE XJI0pa YcTHBli onpoc.

19 | Xnoposonopox. ConsHas KHCIOTa, XUMUYECKHE ITucbMeHHBI KOHTPOIIb.
CBOMCTBA, IIOJIy4EHHE, IPUMEHEHHE Y CTHBIN ompoc.

20 | Tpaxtrueckas pabota Ne 2 o Teme «[lomydenue [TpakTryeckas pabora Ne 2
COJISTHOM KHMCIJIOTBI, U3YYEHUE €€ CBOWCTBY

21 | BelunceHNS 110 ypaBHEHUAM XHMHUUYECKHX [TucbMeHHBI KOHTPOIIb.
peaKIuii, €CIu OJIUH U3 PEareHTOB JIaH B U30BITKE YcrHbli orpoc.

22 | O6mas xapaKTepUCTHKa SIeMEHTOB VIA-Tpymmbl ITCbMEHHBINH KOHTPOIb.

23 | Amnorpomnbie MoxuduKanuy cepsl. HaxoxaeHne YCTHBIH 0mpoc.
cepbl U €€ COCIMHEHUH B IpUpoae. XUMHUUECKUE
CBOJCTBA CEPBI

24 | CepoBomopo, cTpoenue, Gpu3uueckue u [TucbMeHHBI KOHTPOIIb.
XMMHYECKHUE CBOKCTBA YcTHBI onpoc.

25 | Oxcunpl cepbl. CepHas KHCIIOT, (QU3HUECKHE U [TucbMeHHBIM KOHTPOJIb.
XUMHYECKHUE CBOMCTBA, IPUMEHEHNE YcTHBIH ompoc.

26 | Xummueckne peakiiuu, JIeKaIIye B OCHOBE TI1MCHMEHHBIH KOHTPOJIb.
MIPOMBIIIJIEHHOTO C1I0c00a MOTYYEeHUs CEPHOM YcTHBI# ompoc.
KHUCJIOTbI. XUMHYECKOE 3arps3HEHNE
OKpY>KaloIleu cpeibl COEAMHEHUSIMU CEPbI

27 | BoblunciieHre MacCcoBOI JIOJH BBIXOIA MPOYKTa [TucbMeHHBIN KOHTPOJIb.
peakuuu YeTHBII ompoc.

28 [TuchbMEeHHBIN KOHTPOIIb.

OO1m1ast xapakTepUCTHUKA YJIEMEHTOB V A-TpYIIIIbI.
A30T, pactipocTpaHeHue B pupoJie, pruzndeckue

VYcrHblit omnpoc.




U XUMHUYECKHE CBOMCTBA

29 | Ammuax, ero pu3HIECKUE ¥ XHMHYECKHE 1INCEMEHHBIH KOHTPOJIb.
CBOMCTBA, IIOJy4CHHUE U IPUMECHEHHE Yernslit onpoc.

30 | TIpaxTiueckas pa6ora Ne 3 mo Teme «Ilomydenne ITuceMeHHBI KOHTPOIIb.
aMMHaKa, U3y4E€HHUE €ro CBOMCTBY» YeTHbII onpoc.

31| AsorHas kucoTa, €& (pu3MUECKUEe H XUMHUECKHE [TpakTrueckas pabora Ne 3
CBOWCTBa

32 | Mcnonp3oBaHue HUTPATOB H COJleil aMMOHHS B [T1ceMeHHBI KOHTPOJTb.
Ka4eCTBE MUHEPAIbHBIX yJ0OpeHHI. X MUYECKOEe VYceTHBIH onpoc.
3arpsA3HEHUE OKPYKAIOLIEH Cpeibl COeTMHEHUSIMU
a3ora

33| ®docdop. Oxeux pochopa (V) u hocdopHas ITuchbMEHHBIN KOHTPOJIb.
KHCJIO0Ta, PU3NUECKUE U XUMUYECKHIE CBOMCTBA, YeTHbIT onpoc.
I10JIyYEHHE

34 | Vcnonp3osanue hocdaTos B KauecTse [T1cbMeHHBIH KOHTPOJTb.
MUHEpAIBHBIX yI00peHuii. 3arps3HeHne VYerHbll onpoc.
MIPUPOJTHOM cpelbl hochaTamMu

35| Vriepon, pacnpocTpaHeHHe B IPHPO/IE, [T1cbMeHHBIH KOHTPOJTb.
(u3HYECKre U XUMUYECKHE CBOWCTBA YcTHBI onpoc.

36 | Okcup! yriepona, uX GU3MYECKUEe U XHMHUECKHE [T1cbMEHHBI KOHTPOJTb.
CBOMCTBA. DKOJOTUYECKHUE IIPOOIEMBI, CBA3aHHEIE VYCTHBII O1Ipoc.
¢ okcuzoM yriepoaa (1V)

37 . [TuchbMEHHBII KOHTPOJIb.
VYrosbpHas KUCIIOTA U €€ coNn <

YcTHbIi onpoc.

38 | TIpakruueckas pabora Ne 4 o teme "Tonydenne IInceMeHHBIN KOHTPOIIb.
YIJIEKHACIIOrO ra3a. KauecTBeHHas peakuus Ha YcTHBI onpoc.
KapOoHaT-1OH"

39 | TlepBonauanbHBIE TOHATHSA 06 OPTAHUYECKHX [TpakTrueckas padora Ne 4
BElIECTBaX KaK O COEMHEHMSIX yriiepoa

40 K . [T1CEMEHHBIA KOHTPOJIb.

PEMHUI U €ro COeMHEHUS P p—

41 | TIpaxtuueckas pabota Ne 5. Penrenne
JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxHenmue
HEMETAJIJIBI U UX COEITUHEHUS)

42 | KourponeHas pabora Ne3 mo teme «Baxkueiimme [TpakTrueckas padora Ne 5.
HEMETaJIJIbl U UX COCUHEHUS»

43 | Obmas XapaKTepuCTHKA XMMHUECKHX 2JIEMEHTOB KonrposbHas paboTa
— MeTajuoB. MeTtamnyeckas CBsI3b U Ne3
MeTaJlJIn4ecKasi KpUCTAJUIMUecKas peréTka.
dusnyecKre CBOMCTBA METAJLIOB

44 | Xumndeckue CBOICTBA METAJIIOB. ITucebMeHHBIM KOHTPOIIb.
DIEKTPOXUMHUYECKUI Psi/i HAIIPSKEHUN METAJUIOB YcTHBI ompoc.

45 | O6mme croco6s! moTydeHns MeTamioB. CIIaBsL. ITncebMeHHBIM KOHTPOIIb.
Beruncnenus no ypaBHEHUAM XUMHUYECKHX YcTHBIN ompoc.
peaxkiuuii, ecly OIUH U3 PEareHTOB COJEPIKUT
IpUMeECcHU

46 [TMCHMEHHBIA KOHTPOJIb.
[TonsiTre 0 KOPPO3UU METATUIOB v o

CTHBIN OTIpoC.
47 [TuchbMEeHHBIN KOHTPOJI.

IIleno4ynbie METaIbI

Y cTHBIN onpoc.




43 ITicEMEHHBI KOHTPOJIb.
OxcuIpl U TUAPOKCUIBI HATPUS U KaTTUs VerHbiii onpoc
49 IllenoyHO3eMeNbHBIC METAIBI — KaJIbLHUN 1 HHCBMCUHHHH KOHTPOJIb.
MATHUi YeTHbI onpoc.
50 . [TucbMeHHBI KOHTPOIT.
Baxkneiiime coequHeHUs KalbIUsI v o
CTHBIH o1poc.
ol . ITucbMEHHBIH KOHTPOJIb.
O06001IeHre U cucTeMaTU3alus 3HAHUH v "
CTHBIH o1poc.
52 R N [ TuchMEeHHBIN KOHTPOJIb.
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEeHUs! VCTHEIH ompoc
53 | TIpaxTtuueckas pa6ora Ne 6 mo Teme "YKécTkoCTh [TpakTrueckas padora Ne 6
BOJIbI M1 METO/IbI €€ ycTpaHeHus"
o4 . [TuCHbMEHHBII KOHTPOJIb.
AnmroMuHuN v o
CTHBIU OMpocC.
95 . [TucbMeHHBIM KOHTPOJIb.
AmM@oTepHbIe CBOWCTBA OKCHIA U THAPOKCHIA v o
CTHBIU OMpocC.
56 [TucEMEeHHBI KOHTPOIT.
Keneso v o
CTHBIH Ompoc.
S7 | Oxcumsl, ruApoKcHaB! 1 comn xene3a (11) u [TuchbMEeHHBIN KOHTPOJIb.
xenesa (I11) YcTHBIH onpoc.
58 0606 . ITucbMEHHBIN KOHTPOJIb.
00I11IeHHE U CUCTEMATU3AIIMS 3HAHUI VeTHbIi ompoc.
99 | IIpaxtrueckas pabora Ne 7. Pemenue [TpakTtuyeckas pabota Ne 7
SKCIEPUMEHTANIBHBIX 3aa4 10 Teme «Baxueiiime
METaJIJIbl U UX COCTUHEHUS
60 | Brruncnenns no ypaBHeHHAM XUMHUECKHX [TucbMeHHBI KOHTPOJIb.
peaxkuuii, eciii OJIMH U3 PEareHTOB JjaH B U30bITKE VYerHbIM onpoc.
WM COIEPXKUT MpuMecu. BorurcneHnus: MmaccoBoit
JIOJIA BBIXOJ1a TIPOJIYKTA PEAKIIUU
o1 O06001enre U cucTeMaTHU3alus 3HAHUI HuChMEHHBII KOHTPOIIE.
m I VeIl onpoc.
52 | KourponbHas pa6ota Ne4 1o Teme «Baxneiimme Kontponeras pabora
METaJUTbl U UX COCAMHECHUS Ned
63 BemecTBa u Mmatepuanisl B MOBCEAHEBHOM KU3HU [TucbMEHHBIN KOHTPOJIb.
YeJI0BeKa YTl ompoc.
o4 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLLEH CpeIbl ITHCEMCHHEIH KOHTPOI.
p Py ten cpe YTl onpoc.
65 | Posnb XuMME B peIlIeHHH YKOJIOTHYECKHX TIPo0OieM
66 | PesepHsIii ypok. OG06IIEHNE U CHCTEMATH3AINS IInceMeHHBIN KOHTPOIIb.
3HaHUU YcTHBI onpoc.
67 | PesepBHsIii ypok. OG06IIEHNE M CHCTEMATH3AINS IInceMeHHBIN KOHTPOIIb.
3HaHUU VYcTHblii omnpoc.
68 | PeseprHEIil ypok. O600IIEHNE N CHCTEMATH3aIIs IIncbMEHHBIM KOHTPOIIb.
3HaAHUU VYcTHblii omnpoc.
OO0r11ee KOJUTMYECTBO YacoB I0 Tiporpamme 68

IIpoBepsiemble TpeOOBaHUSA K pe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM

8 Kiacce

MPOrpamMMmblI




Kon

npoBe
psieMo IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
ro o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJ
bTaTa
1 I[To Teme: «IlepBoHauanbHBIE XUMUYECKUE TIOHATHS
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHSATUN: aTOM, MOJEKYIIa,
XUMHYECKHHM 3JIEMEHT, IPOCTOE BEIIEeCTBO, CJIOXHOE BEIECTBO, CMECh
(ogHOpOOHAs M HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHAs MU
MOJIEKYJISIpHAsi Macca, KOJMYEeCTBO BEIleCTBA, MOJIb, MOJSpHAs Macca,
11 MaccoBasl JI0JII XMMHUYECKOTO 3JIEMEHTa B COCIUWHEHUHU, MOJISIPHBIA OOBEM,
XUMHUYECKasl peaklus, KilacCuPUKAIUs peakuil: peakuuud COeIUHEHUS,
peakuuu pa3ioXKeHUs, pPeaKklUUM 3aMEIleHus, peakuuu oOMeHa, 3K30- U
SHAOTEPMHUUYECKUE pEaKlUH, TEIIOBOM 3((eKT peakiuu, pacTBOp, MaccoBas
JI0JIs1 BellecTBa (MPOIIEHTHAs KOHIIEHTpAllUs1) B pacTBOpe
12 WJUTIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMHUECKUX MMOHATUA U TPUMEHSTh
' STHU TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MIPEBPAILICHUMA
13 HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB U
' YpaBHEHUN XUMHUYECKUX peaKnui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEILECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo
15 OTIpEeeIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
KJIacCU(UIUPOBATh XUMUYECKHE PEAKIHH (TI0 YUCITY ¥ COCTABY YYaCTBYIOIINX
16 B PEAKIMH BEILIECTB, MO TEIIOBOMY 3P hEKTY)
1.7 BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUUCIIATh MAacCCOBYIO JOJIF0 XHMHYECKOTOo JJeMeHTa 1o (dopmyne
' COCTMHCHMS,
19 BBIYHCIIATh MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHBIE METOABl TO3HAaHUS — HAOIIOJCHHE,
1.10 U3MepeHHne, MOICTUPOBAaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBI )
2 ITo Teme: «BaxkHeilne npeacTaBUTENIM HEOPTaHUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATHUNA: OKCHUI, KHUCIOTA,
' OCHOBaHHE, COJIb
59 ONpeNeNiTh  NPUHAUIEKHOCTh  BELIECTB K  ONpPENeN€HHOMY  Kjaccy
' coeMHeHu 1o Gpopmynam
2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKHE BEIIeCTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIICCTB
2.4 pa3IMYHBIX KIACCOB, MOJATBEPKIas OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN
MPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOIO
2.5 COCTaBa, BO3MOKHOCTH MPOTEKaHUsI XUMHUECKUX MPEBPAIICHUI B Pa3IUUHBIX
YCIOBHSIX
CJIeIOBaTh MpPaBHJIaM MOJIb30BAHUS XUMUYECKOW MOCYI0W M J1a0OpaTOPHBIM
2.6 obopymoBaHMeM, a TaKXe TMpaBwiiaM OOpalieHuss C BeIeCTBAMU B

COOTBCTCTBUH C MHCTPYKIIUAMMU I10 BBIIIOJIHCHUTO na60paT0pHHx XUMHNYCCKUX




OTIBITOB IO TIOJYYCHHUIO M COOMpAHUIO T'a3000pa3HBIX BelIeCTB (BOAOpOJA H
KHCJIOPO/ia), TIPUTOTOBJICHUIO PACTBOPOB C OMPENCIEHHON MAacCOBOW JI0JIeH
pacTBOPEHHOIO  BEIIECTBA, IUTAHUPOBATH W  NPOBOAHWTH XUMHUYECCKHE
AKCIIEPUMEHTEHI 110 PACIIO3HABAHHUIO PACTBOPOB MIEIIOUEH U KUCIOT C TOMOIIBIO
WHIUKATOPOB (J1akMyc, peHodrarenH, METUIOPaHK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peaKLuu

ITo teme: «llepuomnueckuii 3akoH U llepuoamdeckas cucremMa XUMHYECKUX
snemeHToB [[. M. MenneneeBa. CrTpoeHue atomMoB. XHUMHUYECKas CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI

3.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHX TTOHATHH: AApo  aTroma,
BHGKTpOHHHﬁ cJiou aToMa, aTOMHasiz 0p6I/ITaJ'IB, paanyC aroMa, XHUMHUYCCKasa
CBA3b, noJsipHad u HCIMoJIsIpHad KOBaAJICHTHAaA CBA3b,
OJICKTPOOTPHULIATCIBbHOCTG, HMOHHAA CBA3b, HWOH, KaTHWOH, AHHOH, CTCIICHb
OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC JJICMCHTBI

3.3

OIMCHIBATH M XapakTepu3oBaTh Tabimnunyto Gopmy [leproanyeckoii cuctemMbl
XMMHUYECKMX JJIEMEHTOB: pa3inyaTh IOHATUS  «IJIaBHAsg  IOArpYIIa
(Arpynma)» u «mobounas noarpynma (brpymma)», «Mambie» M «OONbIIHE)
HEPHO/IbI

34

packpeiBath  cMmbicn  Ilepmoguueckoro  3akona .M. Mengeneesa:
JIEMOHCTPUPOBATh I[OHMMAaHUE TEPHOJNYECKON 3aBUCHUMOCTH  CBOWCTB
XHMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B [lepuoauyeckoii cucrteme

3.5

COOTHOCHUTH 000O3Ha4YeHUsI, KOTOpble MMEITCs B Tabmuie «llepuoamueckas
cucteMa XxuMuueckux anemeHToB J[.M. MenjaeneeBa» C  YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHMSI aTOMOB XHWMHMYECKHX 3JIEMEHTOB (COCTaB M
3apsin spa, O0IIee YHUCII0 JIEKTPOHOB U PACIIPEICICHHE UX TI0 3JICKTPOHHBIM
CIIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

3.7

OTpENeNATh BHUJ XWMHUYECKOM CBs3W  (KOBaJeHTHassT M HWOHHAasA) B
HEOPraHUYECKUX COECIMHEHUAX

9 KUIACC

Kon

NPOBEPsIEMOro
pe3yJabTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

IIo Teme: «BeliecTBo U XUMHUYECKast pcakuusg»

pacKpbIBaTb CMBICI OCHOBHBIX XHMUYECKUX TIOHATUH: PpacTBOp,
ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs HCCOLMALINS,
peakiMu MOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpatumblie )51 HeoOpaTHUMBbIe peaxuuu,
OKHCIIUTEITbHOBOCCTAHOBUTENIBHBIE peaKiyu, OKHCIIUTEID,
BOCCTAHOBUTENIb, OKHCIIEHME M BOCCTAHOBJIEHUE, AaJUIOTPOIMS,
aMQOTepHOCTh,  XUMHUYECKas CBA3b  (KOBaJIEHTHAs, HOHHAsd,
MeTaJlJIn4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOPOCTh
XUMHYECKON pEeaKINH

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLBIX XHUMHWYCCKUX MMOHATUU U




MNPUMCHATH OTU MOHATUA TP ONIMCAHNU BCIICCTB U UX HpeBpameHHﬁ

13

COCTABJIATh YPABHEHUS DJICKTPOJIUTHUECKOW IMCCOLMALUM KHUCIOT,
LIEJIOYEN M COJIEH, IOJHBIE W COKPAIIEHHBIE YPaBHEHHUs pPEaKLMH
HMOHHOT0 0OMeHa

14

PaCKpbIBaTh CYHNIHOCTb OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ
IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX pCaKHI/Iﬁ

15

IIPOBOJUTH PACUETHI [10 YPABHEHUIO XMMUYECKOHN peaKkLuu

Ilo temam: «Hemetaiipl U uMX coeauHeHUsI» U «MeTauibl U HUX
COEIMHEHU S

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U CTIENU(PUIECKUE XUMUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, MOATBEP)KIAs OIMCAHHE
IIpUMEpaMyu MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX
XUMHMYECKHUX PEAKLINH

2.2

COCTaBJIAITh YPABHCHUSA peaKuHﬁ, MNOATBCPIKAAOIMUX CYIIECCTBOBAHUC
TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTU IIPOTEKAHUSA XUMUYECKUX IPEBPALLCHUN B Pa3IMYHbIX
YCIIOBUSX

24

CIEAOBaTh MpPABUJIAM IIOJb30BAaHHUS XUMUYECKOM TIOCYIOW H
nabopaTopHbIM 00OpyIOBaHUEM, a TaKKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
mabOpaTOPHBIX XMMHUYECKHUX OIBITOB MO TOJYyYEHUIO W COOMpaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a)

2.5

NPOBOANTH PEAKIMH, MOATBEP)KAAIONINE KAueCTBEHHBI COCTaB
pa3NMYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaupa, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THJIPOKCUINOHBI, KATHOHBI aMMOHWSI, WOHBI H3YYEHHBIX METAJLIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB

1o Teme: «XHUMHsI 1 OKpY’KAOLIAs CPEAA»

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XuUMHUYeckux moHstui: [IJIK
BEILIECTBA; KOPPO3US METAIIOB

3.2

MPUMEHITh OCHOBHBIE OINEpPAlMi MBICIUTEIbHON JI€ATEIbHOCTH —
aHaM3 W CUHTE3, CpaBHEHHEe, OO0O0OIIeHne, CHCTEMaTHU3aluIo,
BBISIBJICHHE [PUYMHHO-CIEACTBEHHBIX CBA3€M — [ U3ydyeHus
CBOMCTB BELIECTB M XUMHYECKMX pEaKIMH; €CTECTBEHHOHAyUYHBIE
METOJIbl TO3HAaHUS — HaONIOAEHHE, H3MEpPEeHHEe, MOJEIMPOBAHUE,
HKCHEPUMEHT (peasIbHbI U MBICIICHHBIH )




ITPOBEPAEMBIE 9JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHA

11

[Ipenmer xumuu. Ponb xumuu B KM3HHM 4YeJoBeka. XUMHS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATpEraTHoe COCTOSTHUE
BEIIIECTB

1.2

[TonsiTre o MmeToaax no3HaHusi B XxuMuu. UncTtele BemecTBa U cMecu. CriocoOsl
paszaeneHus cMecen

13

ATOMBI M MOJEKYNbl. XHUMHUYeCKHe dieMeHTbl. CHUMBOJIBI XMMHUYECKUX
251eMeHTOB. [IpocThie U Cc10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

Xumnueckas (popmyina. BaleHTHOCT aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTeNnbHAas ~ aTOMHas — Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOr0 2JEMEHTa
B COCAMHEHUU

15

KomnuectBo BemectBa. Mosb. Moisipaas Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacuérer mo dopmynam
XUMHUYECKUX COCTUHEHHMA

1.6

@u3nyeckue U XMMHUYECKUE SABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUECKUe ypaBHeHus1. Kinaccudukanus
XUMUYECKHUX peakluil (COeAMHEHUs, pa3ioKeHUs, 3aMelIeHus, 0OMeHa)

1.7

XHUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYJI0H, C MpaBUIaMU
paGotel B saboparopur u mOpuéMamMu oOparieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, M3yYEHHE M ONHUCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BELIeCTB, HaOIIoAeHHe (U3NUeCKuX (IUIaBJIEHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYINKe, KUIEHHE U KOHJEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, NPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOM) SIBIIGHUW, HAOMIOJEHUE W OINUCaHUe
NPU3HAKOB MPOTEKaHMs XUMMYECKMX peakuuid (pasjoXkeHue caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHue
rugpokcuaa Meau(ll) mpu HarpeBaHuu, B3aUMOJIEHCTBUE JKeJe3a ¢ pacTBOPOM
conmu meau(1l), uzydenue cnocoboB paszzeneHus: cMecel (C TOMOIIbI0 MarHUTa,
¢ubTpOBaHMe, BBIAPUBAHUE, AUCTHIULALMA, Xpomarorpadus), MpoBeAcHUE
OUYHMCTKHU MTOBapEHHOM cOM, HAOJIIO/IEHUE U ONMCaHUE PE3yJIbTaTOB MPOBEICHHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOAEIEH
MOJIEKYI (IIapOCTEP>KHEBBIX )

Baxwueiiue NpEACTABUTCIIM HCOPTraHNYICCKHUX BCILICCTB

2.1

Bo3nyx — cmeck razoB. CoctraB Bo3ayxa. Kucimopon — sineMeHT W mpocToe
BemiecTBo. Haxoxaenue kuciopoaa B mpupoze, (pu3MuecKue U XMMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrnocoOsbl
MOJIyYeHUsI KHUCIIOpoJia B JIAOOpAaTOpPUU W TNPOMBIIUIEHHOCTH. Kpyrosopor
KHciopo/a B mpupojie. O30H — alIoTporHas Moau(UKaIys KUCIOpoaa

2.2

TennoBoit 3 ekt XuMUIECKON peakluy, TEPMOXUMHUECKUE YPaBHEHHUS, IK30-
U SHAOTEPMHUUYECKUE peakuu. TOIUIMBO: Yyroib U METaH. 3arpsA3HEHNUE BO3yXa,
yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOSI




2.3

Bonopon — anement u npoctoe BemuiectBo. Haxoxaenue Bogopoaa B mpupoJe,
bU3MYeCKe W XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE, CIOCOOBI IOJYYCHHS.
Kucmorte! u commn

2.4

ModsipHblii 006EM Ta30B. Pacu€Tsl 0 XMMUYECKUM ypaBHEHHSIM

2.5

®dusznyeckue CcBoMcTBa BoAbl. Boma kak  pactBoputenb.  PacTBOpBHI.
Hacreimennsie 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBasg nons Bemecrsa B pacTBOpe. XMUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpoJie M B KM3HU 4eloBeka. Kpyroropor
BOJbl B MpHUpPOAE. 3arps3HEHHE MPUPOIHBIX BOJA. OXxpaHa M OYUCTKA
MIPUPOJTHBIX BOJT

2.6

Knaccudukanus Heopranmueckux coeaumHeHnid. Oxcuapl. Knmaccuduxarms
OKCHJOB: cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM{QOTEpHBIE) U
HeconeoOpazyromue. Homenknarypa okcugoB. dusmueckne U XUMHUYECKHE
cBoKcTBa OKCHIOB. [losryueHne okcuaoB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMI: MIETOYM M HEPAaCTBOPUMBIE
ocHoBaHus. HomeHnknaTypa ocHoBaHUM. PU3NYECKHE U XUMUYECKHE CBOKCTBA
ocHoBaHuil. [lomydyenue ocHoBaHUM

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. @usudeckue u
XUMHUYeCcKHe cBoMcTBa KHcaOT. Psan aktuBHoctn MetauioB H.H. bekerosa.
[Tonyyenue kucior

2.9

Comu. Homenknatypa cosneil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.
[Tonyuyenue coneit

2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XHWMHMYECKUN  OJKCIIEPUMEHT: KAayeCTBEHHOE  OIPENEIICHUE  COACP/KAHUS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclio3HaBaHUE U M3Yy4YEHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJAECUCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHS BO3HUKHOBEHUS U MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3llaMi OKCHUJIOB M OIKMCAHUE UX CBOMCTB, IMOJy4YeHUE, COOMpaHHe,
pacro3HaBaHMe W HM3y4eHHME CBOWMCTB BOJOpoJia (FOpeHHE), B3aHMMOJEHCTBHE
Bogopoaa ¢ okcunom meau(ll) (Bo3aMOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmtozeHne oOpa3loB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEeIOBaHHE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PAa3IMYHOW PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MACCOBOW JOJIEW PaCTBOPEHHOIO
BELIECTBAa, B3aUMOJACHCTBHE BOJAbI C MeETallaMd (HAaTpUEM U KaJlbL[UEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), ONpEAEICHUE pPacTBOPOB
KHCIIOT M IIEeJIoYel C TOMOIIbI0 HHAMKATOPOB, HCCIEIOBaHUE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE HW3MEHEHUs
OKpPAacKM HWHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJ0YeH, Hu3ydyeHue
B3aumojeiictBus oxkcuga Menu(ll) ¢ pactBopom cepHON KHCIOTBI, KHUCIOT C
METaJUIAMH, PEAKINHA HEUTPAIU3alHH, TIOJy4€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajula JpyruM W3 pacTBOpa COJM, peElICHUe
SKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BaxHeilmme Kiacchl HEOPraHUYECKHX
COCIUHEHUI»

[lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XMUMUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMA XUMHYECKUX dJeMeHTOB. [loHsTHe O
Ipynmax CXOJIHBIX AJIEMEHTOB (IEIOYHBbIE U IIEIOYHO3EMETbHbIE METaJlIbI,
TaJIOTeHBI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphie 00pa3zyroT amMdOTEpHBIE




OKCHUABI U TUAPOKCHIbL

3.2

[Tepuonuueckuii 3akoH. [lepuoandeckasi cucrema XuMuueckux saeMmenToB 1. M.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOHAS bopmbI
[lepuonuueckoit cucteMbl xumudeckux osnemMentoB [[.M. Menngeneena.
Ilepuonsl u rpynnbl. PU3MYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB
MEepUOJIa U TPYIIIbI dJIEMEHTA

3.3

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB IMepBbIX 20 XHUMHUYECKHUX DIIEMEHTOB
IIepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOTO
3JIEMEHTa Mo ero nonoxxeHuto B [lepuoauyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI paJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u Ilepuonnyueckoil cCUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTHUsS Hayku U npaktuku. V1. MenneneeB — y4€Hbld U
rpaXIaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (HojsipHass ¥ HEMOJIApPHAs)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3h

3.6

Crenenn okucieHUs. OKUCIHTEIFHOBOCCTAHOBHUTEIIBHEIC pe€aKuuu. HpOHCCCbI
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIM U BOCCTAHOBUTEIN

3.7

XUMHUECKUI 3KCIIEPUMEHT: M3y4YeHHe OO0pa3lloB BEIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE THIPOKCHAA LHMHKA C PACTBOPAMH KHCIOT H
1IeJI04e, IPOBEACHUE ONBITOB, WIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX peakluil (rOpeHue, peakliuu pas3iokKeHHsl, COeIMHEHU)

9 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

BemecTBo 1 xumnueckas peakuus. [lopropenue
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[Tepnonnueckuit 3akoH. Ileprnoauyeckas cucrema XuMU4eCKUX dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kaiuus, KalbIUi H HX
COCIIMHEHUI B COOTBETCTBHUM C IIOJIOKEHUEM 3JeMEHTOB B llepuommyeckoit
CUCTEME U CTPOECHHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHMIbI XMUMHYECKON CBA3U. THUIBI KpHUCTaNIMYECKUX
pPEETOK, 3aBUCHMOCTDh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMHUYecKol cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKuX
BEUIECTB (MEXAYyHapoAHas U TpUBHAIbHAs). XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIMXCA K PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHH,
TE€HETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB

13

Knaccugukanus XMMUYECKHX PeakiMid 1Mo pa3IudHbIM MpU3HAKaM (TI0 YHCTy U
COCTaBy Yy4YacTBYIOIIMX B pEaKlMU BEUIECTB, MO TeIoBoMYy 3(ddexTy, mo
M3MEHEHMIO CTENeHeH OKHCICHHMS XMMMUYECKHX JJIEMEHTOB, 1O OOpaTHUMOCTH,
[0 y4yacTHUIO KaTaiu3aropa). OK30- U DJHJIOTEPMUYECKHE PpeaKkluH,
TEPMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUECKOHN peakliuu
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[Tonsite 06 oOpaTUMBIX M HEOOpPATHUMBIX XUMHYECKHX peakuusx. [lonsTtue o
TOMOTE€HHBIX U I'€TepOreHHbIX peakuusax. [loHaTne 0 XuMu4ecKoM paBHOBECHUH.
@dakTophl, BIUAIOLUIME HA CKOPOCTh XHUMHUYECKOW peakUuu U IMOJIOKEHHE




XUMHNYCCKOT'O PaBHOBCCHA
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OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIC peaKIuy, JICKTPOHHBIN Oayianc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHOW ~ peakuud.  COCTaBlICHHE  ypaBHEHHI
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIMid C HCIOJb30BAaHUEM METO/a
AJIEKTPOHHOTO OasiaHca

1.6

Teopust 2JIEKTPOIIUTUUECKONW IUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JUCCOLMALMU BELIECTB C Pa3IU4YHBIMU BUIAMU
xuMudeckol cBsa3u. Crenenp auccouuanyy. CUiIbHBIE U ClIA0ble HJIEKTPOJIUTHL.
Peakuun noHHOrO OOMEHA. YCIIOBUSI MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIEHHBIE HOHHBIC YpaBHEHMs peakuuid. CBONCTBa KHUCIIOT,
OCHOBAaHMH W COJNEHl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOM
nucconuanuu. KadectBeHHbIe peakiuu Ha HOHBL. [loHATHE O rMApOIM3E cosen

1.7

XUMHAYECKUU OKCIICPUMCHT: O3HAKOMIJICHHC C MOJACISAMU KPUCTAINYCCKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB W HEMeTawioB (Tpadura u
anmMasa), CJIO0KHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCICIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHWMHUYECKOW pEaKIMH OT BO3JCHCTBUS PAa3IUYHBIX (PAKTOPOB;
WCCIIC/IOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMN  KUCIIOT, WIeJo4Ye ©  coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); TIPOBEJACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
MPOTEKAHMS PEeaKIuii HOHHOTO 0OMeHa (00pa30BaHUE OCAJKa, BBIICICHUE Tra3a,
0o0pa3oBaHHE BOJBI); ONBITOB, WLIIOCTPHUPYIOIIUX MPUMEPHl OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUN (TOPEHHE, PEaKIUU Pa3IOXKCHHS, COCIHMHCHUS);
pacrno3HaBaHWe HEOPTaHUICCKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIIHIA
Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

HewmeTtannel 1 ux coequHEeHUS

2.1

OO6miast  xapakTtepucTuka TaJoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue U pu3nyeckre cBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOZEHCTBUE C METaJIaMH, HeMeTallJlaMH, IiejaodaMmu). XJIOPOBOAOPOI.
ComnsiHast KUCI0Ta, XMMHUUECKHUE CBOWMCTBA, MOJIy4eHHe, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBeKa. BakHeWIue XJIOpHIbl U UX
HaXO0XJIEHHUE B IPUPOJIE

2.2

OObmass xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTeneHu okucieHus. CTpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BELIECTB — KHUCIOpPOJa M cepbl. AJUIOTPOIHbIE MOIU(UKALNN
KHCIIOpoZia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckne M XUMHUYECKHE cBOMCTBA. OKCHIBI Cepbl KaK IPeACTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3NYECKHe M XUMHUYECKHE CBOMCTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduyeckue). XuMHUUYEeCKHe
peakiuu, JeKalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOIyd4eHUs: CepHOM
kucinoTel. Ilpumenenue. Conu cepHOM KHCIIOTBHI, Ka4eCTBEHHAs peakuus Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIUHEHUH B MpHUpOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCTUHEHUSIMH Cephl (KHUCIOTHBIC JTOXKIIH,
3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS

2.3

OOmast xapakTtepucTuka HJeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacClpOCTpaHEHUE B IPUPO/IE,
¢usnyeckre U XUMUUeckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaKk,
ero (usnueckue M XMMHUYECKHE CBOMCTBA, MoJydyeHHe U npumeHenue. Coiau
aMMOHMS, HX (U3MYeCKMe U XHUMHYECKHE CBOICTBA, MpPUMEHEHHE.




KauecTBeHHast peakuus Ha MOHBl aMMOHUSA. A30THasl KUCJIOTa, €€ IOJy4YeHHE,
¢usnyeckue M XMMUYECKHE CBOMcTBa (00IIME Kak IpeICcTaBUTENs Kiacca
KUCIOT U cnenupuyeckue). Vcnoap3oBaHue HUTPATOB M COJCH aMMOHHUS B
KayecTBE MHUHEPAJIbHBIX YJOOpeHuil. XMMHUECKOE 3arpsi3HEHUE OKpYXKarollen
Cpelbl COEAMHEHUSIMM a30Ta (KUCIIOTHBIE JJOXKIH, 3arps3HEHUE BO3/1yXa, I0UBbI
1 BOJIOEMOB)
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docdop, amtorpornnasie Mogupukauu Gocdopa, GU3NIECKUEC U XUMHUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINYECKUE W
XMMHAYECKHE CBOWMCTBA, moiydeHue. lcmonb3oBanue ¢ochaToB B KayecTBe
MUHEPAIbHBIX YA00peHHi

2.5

O6mas xapaktepuctuka 3iemMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHUSA. YTIJIEpOA, aJUIOTPOIHBIC
Moau(UKaIMKM, paclpocTpaHeHHe B Mpupone, (QpU3MYecKue U XUMHUYECKUE
cBoiicTBa. Ancopbums. Kpyrosopor yriepona B mpupojae. OKcuabl yriepoaa,
uX (U3NYECKHe M XUMHUYECKHE CBOMCTBA, /IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTydeHUE U TMPUMEHEHUE. DKOJIOTHUUECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona(lV); rumotesa rmno0aibHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
apdekr. YroipHas KUCIOTa W €€ CONMU, WX (U3HYSCKHE U XUMHUYCCKUE
CBOICTBa, MonyyeHUe W mpumMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO0351CTBE

2.6

[lepBonavasibHbIe TIOHATHS 00 OPTaHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX
yriaepona (MeTaH, 3TaH, STHIEH, AalleTUJICH, STaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Ix cocraB m xumuueckoe crtpoeHue. llonstue o Ouomornyecku
BAKHBIX BEILIECTBAX: XHUpax, OelKax, yrieBoJax — U HMX pPOJU B KU3HU
yeyoBeka. MarepuanbHOE €IUHCTBO OPraHMYECKHMX U HEOPraHMYeCKHX
COEIMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, IMOJy4YCHUE W
npuMenenue. CoenuHeHUs KpemMHHUsi B mnpupoje. OOmmue mpeacraBieHus 00
okcuzae kpemHusA(IV) u kpemauneBoii kuciaore. CUIMKATHI, UX UCIOIB30BaHUE B
OBITY, MEIHMIIMHE, TPOMBINIIICHHOCTH. BakHEWITHEe CTPOUTEIHHBIC MaTePHAITB:
KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, xene300eToH. [Ipobrmembl OGezomacHOro
WCIIOJIb30BAHUS CTPOUTEIILHBIX MaTEPUAIOB B IOBCETHEBHOMN KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3[0B HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEIEHNE KAYECTBEHHBIX PEAKLUI HA XJIOPHU[-
WOHBl W HaONIOJICHWE MPU3HAKOB HX IMPOTEKAHHUS; OIBITHI, OTpaKarollue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoT€HOB U UX COETUHEHUH (BO3MOKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3laMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl U €€ COeIUHEHHSIMHU
(BO3MOKHO  HCHOJB30BAaHUE BUJEOMATEpPHANIOB); HaONOJEHUE Ipoliecca
oOyIJIMBaHUs caxapa IMoJ JeHcTBUEM KOHILIEHTPUPOBAHHOM CEpHOW KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBI€HHOW CEpHOIl KHUCIIOTHI, MPOBEICHUE
KayeCTBEHHOH peakuuud Ha cCcynb(par-HoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (U3NYECKUMU CBOMCTBaMH a30Ta, pocdopa u ux
COeMHEHUIl (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3lamMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHHE, COOMpaHe, pacliO3HaBaHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHHMA U ¢docpaT-uOH U U3YYEHHE NPU3HAKOB MX IMPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHMCIOTHI C MENbI0 (BO3MOKHO
UCIIOJIb30BaHNUE BUAECOMATEPUAJIOB); H3Y4YEHHE MOJAENEH KPHUCTAIMUECKUX




peméTok anmaza, Tpadura, (QyiepeHa; O3HAaKOMIIEHHE C  IPOIECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOra3a; IOJIydeHue, coOMpaHHe, paclo3HaBaHUE U H3YYEHHE CBOMCTB
VIJEKUCIOro Tra3a; IpOBEIEeHHWE KAuyeCTBEHHBIX peakIHil Ha kapOoHAT- U
CWIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKaHMs; O3HAKOMIIEHUE C
MPOJAYKIIMEH CHUIUKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE KCIEPUMEHTAIbHBIX
3az1a4 1o TeMe «BakHel1ne HeMeTaIbl U UX COSTUHEHUSD)

Mertamisl 1 uX COCAMHCHUA

3.1

OO6m1ast XapaKTEePUCTHKA XUMUUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX
nojoxxenus B llepumoamdeckoid cucteMe XuMHYecKux diaeMmentoB J[.A.
MenneneeBa u ctpoeHust atroMoB. CTpoeHue MeTamioB. Meraminueckas CBA3b U
METAUINYECKass KPUCTANIMYECKas PpelIETKA. DJEKTPOXUMHYECKUM  psif
HaIpsKEHUN METaJUIOB

3.2

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. O0IMe croco0bl MONTy4eHUs
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBIILJICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucteMe XMMHUYECKHUX
aemeHToB JI.M. MeHieneeBa; CTpoeHHE UX aTOMOB; HAaXOXJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpud U Kanus). OKCUIbI U
TMJIPOKCUABI HaTpusd U Kanus. lIpuMeHeHue MLIeNOYHBIX METaNIOB U X
COCAMHEHUN

3.4

[IlenmoyHo3eMeNbHBICE  METAIbl MarHuii W KajblUi: IOJOXKEHHUE B
Ilepuonuueckoi cucreme xumuueckux anmemeHToB /.M. MeHneneesa; ctpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. OU3nyecKue M XUMHYECKHUE CBOMCTBA
MarHus W Kaublus. BakHeline coequHeHUs Kaiablus (OKCHA, THIPOKCH],
conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs
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AmoMuHui: nonoxxkenue B [lepuonnueckoll cucteMe XMMHUYECKUX 3JIEMEHTOB
.. MeHneneeBa; CTpOEHUE aTOMa; HAXOXJAEHUE B npupoae. Ouzndeckue u
XUMHYECKHE CBOWCTBA alTfOMUHMSL. AM(OTEpHbIE CBONCTBA OKCHUJIA U TUAPOKCHIA
AITFOMUHUA

3.6

Keneszo: nonoxenne B [lepnoanueckor cucreme XuMuyeckux 3nemeHToB J[.M.
MenzeneeBa; CTpoe€HHE aTroMma; HaxoXKJeHWe B mnpupoge. Dusmdeckue u
XMMHYECKHe CcBoMcTBa jxene3a. Okcuipl, ruapokcuisl u coiu xkenesa(ll) u
xene3a(Ill), ux cocras, cBOMCTBA U MOJTyuYeHUE

3.7

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIIABOB,
X (pU3nMUeckUMM CBOMCTBaMM; H3Y4YEHHE pE3YyJbTaTOB KOPPO3UM METAJIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); HMCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIMi Ha HOHBI
(MarHusi, Kanblus, adroMuHuUs, uuHKa, xeneza(ll) u sxenesa(Ill), memu(Il);
HaOJI0ZICHNEe U OINMCAaHKWEe MPOIIECCOB OKpAIMBAaHUS IJIAMEHM MOHAMHU HaTpHs,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJNBb30BaHHE  BHJIEOMATEpPHANIOB);
UcclieloBaHle aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHMHHUS M THIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeine MeTansl 1
UX COEAVHEHUSD)

XHMHS M OKpPY’KAKOIIasl cpena
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Hosble maTepuansl u TexHonoruu. BeliectBa n marepuaibl B MTOBCEAHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBasi moMoIp NMpU XUMHYECKHX OXKOTaxX U
OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHU# SKOJIOTHUSCKUX MPOOIIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEePEPaOdOTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUI KCIIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepUasoB (CTEKIIO, CIJIaBbI
METaJIJIOB, ITOJINMEPHBIE MaTEPHaJIbl)




ITPOBEPAEMBIE HA OI'2 ITIO XUMHWHU TPEBOBAHHUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TIO3HABAEMOCTH SIBIICHWW TNPUPOJbI, MOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyabTYpbl W IMPaKTHYECKOU
NESITeIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITIOHUMAaHHE MECTa XUMHUU CPEIN IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAY4YHbIX MCTOJAAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUA BCIICCTB U U3YUCHUSA
XHUMHUYCCKUX peaKHHﬁ; YMCHHC HCII0JIb30BaTh MOACIN JUIA
00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cdepax npodecCHOHATHHON NEATETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMM Ha JOCTHKEHUSAX
XUMHUYECKOM HAyKH, YTO IO3BOJIUT OOYYaroOLIUMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoeil Oyayuieil mpodecCuoHaIbHOM NesSTEIbHOCTH
W ClenaTh OCO3HAHHBIM BBHIOOP XMMHH KaK MPOGWIBHOTO MpeaMeTa
MIpH MEPEXO0/I€ HAa YPOBEHb CPEAHETO 001Iero 00pa3oBaHus

Bianenne cucteMoll XMMHMYECKMX 3HAHUMM M yMEHHUE IPUMEHSTh
CUCTEMY XMMHWYECKUX 3HAHUH, KOTOpask BKIKOYACT:

2.1

BAKHEHIINE XUMUYECKHE TOHATUSA: XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJHAsl CMECh, OTHOCUTENIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpPEeaHss), XUMUYECKas
peakuus, peaklUU COCOUHEHMs, DPEAKLUH Pa3JIOoKEHUS, PEaKIUu
3aMeIleHMs], peaklu oOMeHa, TEerIoBoW 3(@eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLUH, PAacTBOp, MaccoBas J0JII XMUMHUYECKOTO
3JIEMEHTa B COEIMHEHNH, MacCOBAas J10JI U MPOLIEHTHAs! KOHIIEHTPAIs
BELIECTBA B paCTBOPE, PO aTOMa, JIEKTPOHHBIH CJIO aTOMa, aTOMHast
opbuTanp, paaMyc aroma, BaJEHTHOCTb, CTENEHb OKUCIICHMUS,
XMUMHUECKAsI CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIIPHASL U HEMOJISIPHAS
KOBAaJICHTHAasA CBA3b, HOHHAas CBA3b, METaAJIJIIMYECKas1 CBs3b,
KpUCTaJIIMYEcKasi pemérka (aToMHas, HWOHHAs, MeTaJlJIn4ecKas,
MOJ'ICKy.TISIpHaSI), HOH, KaTWOH, aHHWOH, JJICKTPOJIUT W HEIJICKTPOJIHUT,
NIEKTPOJIMTUYECKAs JAMCCOLMAIMS, pPEAaKIMU HOHHOrOo OOMEeHa,
OKHUCIHNTECIIBHO-BOCCTAHOBUTCIILHBIC pcaKkuuu, OKHUCJIHNTEIIb n
BOCCTAaHOBUTENb, OKHUCIEHHWE W BOCCTAHOBJIEHHUE, DJIEKTPOJIM3,
XUMHUYECKOE paBHOBecHE, OOpaTHUMble U HEOOpaTHUMbIE pEaKIHH,
CKOPOCTb XMMMUYECKOM peakuuu, karanusatop, IIJK, xopposus
METaJIJIOB, CIUIaBbI

2.2

OCHOBOIIOJIAararomure 3aKOHLBI XWUMHU: 3daKOH COXPAHCHUSA MACCHI,




nepuoguueckuii  3akoH J(M. MeHnneneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTaipo

2.3

TEOpUU XHUMHHU: ATOMHO-MOJICKYJIApHasd TEOpUs, TCOpHUA
BHGKTpOHHTquCKOﬁ JUCCoanmn

BJ'Ia,Z[CHI/Ie OCHOBaMH XHMHUYECKOM I'PaMOTHOCTH, BKJIIO‘I&IOH.[Cﬁ:

3.1

YMEHUE MPaBUIILHO UCIIOIh30BATh U3YUYCHHBIC BEIIECTBA U MATEPUAITBI
(B TOM 4YHClle MHHEpaJbHBIC YIOOpEHHS, METAUIbl M CIUIABBHI,
MPOIYKTHl TEpepadOTKH TMPUPOAHBIX HMCTOYHUKOB YTIIEBOIOPOIOB
(yrmst, mpupogHoro raza, HeTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE M TOHWMAHUE 3HAYCHUS XUPOB, OCIKOB, YIIIEBOJOB
JUIs. OpTaHMU3Ma YeJIOBEeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIECCOB HA OPraHM3M YEJIOBEKa U OKPYKAIOIIYIO

MIPUPOIHYIO CPey

3.2

YMEHUE WHTETPUPOBATH XUMHUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTHX
y4eOHBIX MPEIMETOB

3.3

HaJIW4Yue OMbITa pabOThl C Pa3IMYHBIMH MCTOUYHHMKAMU WH(MOpMaLUU
0 XMMHMU (HayyHass U HAYYHO-TIOMYJIApHAs JUTEepaTypa, CIOBapH,
CIPAaBOYHHUKHU, UHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OIIEHWBAaTh WH(POPMAIUIO O BEIISCTBAX, HX
MpEeBpalIeHUSIX M NPAKTHYECKOM  MPUMEHEHHMH UM yMEHHE
HCII0JIb30BaTh €€ JIJIs pellieHus yueOHO-1103HaBaTEIbHbIX 3a/1a4

Bianenne ocHoBaMM IOHATHMHOIO anmapara U CHMBOJIAYECKOIO
A3bIKa XMMHUHU JJIS1 COCTaBICHUS (POpPMyJ HEOPraHMYECKUX BELIECTB,
YpPaBHEHUH  XMMMYECKMX  PEakUMi; OCHOBAMM  XHMHYECKOU
nomeHknarypsl (IUPAC u TpuBHanbHOiN)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUs dieMeHTa B [lepuoauueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOliee 4ucio
9JIEKTPOHOB), pAcClpesieIeHueM 3JIEKTPOHOB IO 3HEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJIOB, KU U KAJIbLUS

[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX DJIEMEHTOB (paJyCc atoMa, 3JEeKTPOOTPUIIATEIHLHOCTH),
MPOCTBIX W CIIOKHBIX BEIIECTB OT IOJIOXKEHUS DJIIEMEHTOB B
[lepmonmnueckoit cucreme (B MajblX TEpPHOJAX H  TJIABHBIX
MOATPYIIAax) U JIEKTPOHHOTO CTPOECHHUS aTOMa

YMeHue KinaccupuIUpoBaTh:

7.1

XUMHUYCCKHUC IJICMCHTEI

7.2

HCEOPraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUC PCAKIIUN

YMeHHE OnpeneisarTh:

8.1

BAJICHTHOCTb W CTCIICHL OKUCJICHUA XUMHUUYCCKUX BJICMCHTOB, 3apAal
HOHa

8.2

BUJ XHMHYECKOW CBSI3M M THUI KPUCTAJUIMYECKOW CTPYKTYpPhI B
COEIMHEHUSIX

8.3

XapakTep Cpebl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTECIIb U BOCCTAHOBUTCIIb

YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:




MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadur, ammas,

9.1 KpeMHHH, a3oT, Qocdop, cepa, XJiop, HATpPHUil, KaJlWid, MarHu,
KaJIBIIMH, A TFOMUHHM, KEJIe30)
CIIO)KHBIX BEHIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIbI U TUIPOKCHUIBI
9.2 MetaiioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u
I1), oxcunpr yraepona (I u IV), kpemuns (IV), azora u pocdopa (111
u V), cepst (IV u VI), cepuucras, cepnas, a3orucras, a3o0THas,
dhochopnas, yrojipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOHCTBa  BEIIECTB B
9.3 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHS, NMPHUMCHEHUE BEIICCTB B
' 3aBHUCHUMOCTH OT UX CBOWCTB, BO3MOXXHOCTb IIPOTEKAHUSI XUMUYECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIC U HOHHBIE YPaBHEHUS pPeaKIIUii, B
TOM YHUCIIE:
10.1 peakmuii HOHHOTO oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX/Ty HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTH PAacu€Thl):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYFO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 AJIEMEHTA B COSTUHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJUTh KOJINYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB peaKluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJaMH  HAy4YHOTO  TO3HaHUsA (HaOIIOJeHue,
5 HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) TIPU U3YUEHUH BEIIECTB U
121 XUMHUYECKHX SIBJICHUH; YyMeHUEe CcHOpMyIHpoBaTh MpoOieMy U
MIPENTIOKUTH MYTH €€ PEIICHUS
1292 Oe3omacHOil paboOThl C XUMHYECKHMMH BEIIECTBAMH, XMUMHUYECKOM
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBuUiiaMy 0€30T1aCHOTO 0OpaIlleHUs C BEIIeCTBAMH, UCIIOJIb3YEMbIMU
B TIOBCETHEBHOM KM3HU, TIPaBUIIaMH MTOBEJACHUS B LIEsIX cOepekeHus
123 30pPOBbSI M OKPYXAIOWIEH NPUPOAHOW Cpelbl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTuyecKuX HABHIKOB IUIAHUPOBAHUS M OCYLIECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3YYCHHE U ONMCaHUe (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE
131 ¢  Gu3uyecKMMH M XUMUYECKHUMH  SIBJCHUSIMU,  OIIBITHI,
WJUTIOCTPUPYIOIIHE MPU3HAKH MPOTEKAHUS XUMHUYECKHUX PEaKIIHid
13.2 M3y4eHne CIIOCOOO0B pa3/ieNIeHUs CMecei
13.3 MOJy4YeHHE KHCIOpOJa W W3YYEHHE ero CBOWCTB; IIONy4YEeHHUE




BOJIOpOJa U U3YUYEHHUE €r0 CBOMCTB; IMOJYYEHHUE YTIEKUCIOr0 rasa u
M3Y4YEHHE €ro CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHHUE PpACTBOPOB C ONpEAeNEHHONM MaccoBOW  Joieit
pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHCHHE HWHIUKATOPOB (;rakmyca, METHJIOpaHIKa u
(deHondTanenHa) I ONMpEeICHUsT XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U ILEJI0YEN

13.6

UCCIIEIOBAaHNE M OIMCaHHEe CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHbIX KJIACCOB; U3YYEHHUE B3aUMOACHCTBHSI KHCIOT C METaJUIaMU,
OKCHUJAaMH  METaJUIOB,  PAacCTBOPUMBIMH ¥  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrdM M3 pacTBOpa  COJIH;
uccienoBaHre amM@pOTEepHBIX CBOMCTB THUIPOKCHUIOB AIIOMHHHS H
IIUHKA

13.7

PCUHICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHn4CCKux COGI[I/IHGHI/IfI)); <<3JICKTpOJII/ITI/I‘-I€CKa$I
AUCCoLanus», «BakHelmye HeMETaAUIBI M HX COCOAMHCHUA),
«Baxnelmuye MeTajIbl 1 UX COCAUHCHMUA»

13.8

XMMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIME  HPU3HAKH
NPOTEKaHMs PEaKluii MOHHOTO OOMEHA; KaueCTBEHHBIC PEAaKIUU Ha
NPUCYTCTBYIOIIME B BOTHBIX PACTBOpaX HOHBL XJIOPHI-, OPOMUI-,
womua-, cyiabdar-, ¢ocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJblUs, aJFOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), LuHKa

14

VYmenue:

14.1

NPEACTaBIATh pE3yJbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaONUI M BBIABIATH SMIHUPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIO,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCaAaMH, ITPOUCXOAAINIUMA B MaKpO- U MUKPOMUPCE,
O0OBICHATH MMPUYINHBI MHOFOO6paBI/I5{ BCIICCTB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA OCHOBHOM
IroCYaIZAPCTBEHHOM 3K3AMEHE 110 XUMUH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1

HepBOHaanBHBIC XUMHYCCKHUC ITOHATUA

11

YucTelie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMEI U MOJICKYIJIBI. Xumudeckue 3JeMEHTBH. CHMBOJBI XUMHYSCKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

13

Xumuyeckass QGopmyia. BaleHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB.
CrerneHp OKHUCIECHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHOocuTeNnbHAsA aTOMHas Macca.
OtHOCUTEIbHAS MOJICKYJISIpHasA  Macca. MaccoBasgs [0S XHUMHYECKOIO
9JICMCHTA B COCAMHCHUN

15

KomnyectBo BemiectBa. Moabs. MossipHas Macca. MoJsIpHBI 00BbEM Ta30B.
B3auMocCBA3b KOIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA

1.6

dusznuecKkre U XUMHAYECKUE SBICHUSA. X UMHUICCKast pCaKknus u eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

[Iepnoanueckuii 3akoH u [lepuoanueckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepnoanueckuii 3akoH. llepuoanyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
.. Menneneesa. Ilepuonsl u rpynnel. @PU3MYECKUN CMBICI MOPSIKOBOIO
HOMEpa, HOMEPOB IIEPUOAA U IPYIIILI JIEMEHTA

2.2

Crtpoenue aromoB. CoctaB aTOMHBIX siziep. M3otonsl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JMI0UeK aroMoB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepnognueckoii cucremst /.M. Meneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBbIX
TPEX IIEPHOJIOB, KaJIns, KaJIbLIWS (pagunyca aTOMOB,
AJIEKTPOOTPHULIATEILHOCTH, METAJNIMYECKUX M HEMETAITIMUECKUX CBOMCTB) U
UX COCAUHEHUH B COOTBETCTBHM C TIOJIO)KEHHEM JJIEMEHTOB B
[Ieproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB

Crtpoenue BeniecTsa

3.1

Xumuueckasg cBs3b. KoBaieHTHas (HOJ’IﬂpHaH u HCHOJ'IHpHaH) CBA3b.
3H€KTpOOTpI/IHaTeJII>HOCTB XUMHYCCKHUX OJICMCHTOB. Honnas CBA3b.
Metannuueckas CBI3b

3.2

Tumel KpUCTAUIMUECKUX PEMIETOK (aTOMHasl, WOHHAs, METaJUIn4YecKas),
3aBHCUMOCTbH CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U BUIA
XAMHUYECKOU CBA3U

Baxueiiiine MNPpEACTAaBUTCIIMN HCOPIraHNMYCCKUX BCIHICCTB. Hemerannel u ux
COCOAMHCHUS. Mertamisl 1 UX COCIUHECHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX COEIMHEHMH: OKCHIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBbIC) u
HecoJieo0pa3yrolre; OCHOBAaHUM (IIENOYM M HEPACTBOPUMBIE OCHOBAHMUS);
KUCIOT (KUCIOpOJCOJepKaliie M OeCKUCIOPOJIHBIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CPEeTHUX U KUCIIBIX)

4.2

dusnueckue W XUMHUYECKHE CBOWCTBA TMPOCTBIX  BEIECTB-HEMETAJUIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




4.3

dusnyeckue U XUMUYECKUE CBOMCTBA NPOCTHIX BEIIECTB-METAJUIOB: JINTUS,
HaTpus,  Kajlusd, Mariuss W KajupUus,  QJIIOMHMHMS,  JKeJesa.
DNEKTPOXUMHUUECKHUN psijl HAIIPSHKEHUH METaJIIOB

4.4

@u3nyeckue W XMMHYECKHE  CBOMCTBA  BOJOPOAHBIX  COEAMHEHUH
HEMETAJIOB: XJIOPOBOAOPOJA, CEPOBOAOPOAA, aMMHAKA

4.5

®dusnveckue U XUMMHUYECKHE CBOMCTBAa OKCHIOB HeMeTaiuioB: cepol (IV, VI),
azota(ll, IV, V), docdhopa(lll, V), yrmepoma(ll, IV), xpemumsa(IV).
[ToryueHnue OKCHI0B HEMETAIIOB

4.6

Xumnueckue cBoiictBa okcu10B: MetamuioB |A—IA rpymnm, nunka, meau(1l) u
xkenesa(ll, III). I[TomydeHne oKCUI0B METAILIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX T'MJIPOKCUAOB (Ha
IpuMepe TUIPOKCUIIOB allOMHUHHUS, *Kele3a, HuHKa). [lonydeHnue ocHoBaHM
U aM(OTEPHBIX IMJIPOKCUIOB

4.8

O6mmue XUMUYECKUE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOIHOM,
CEPOBOJIOPOHON, CEPHUCTOM, CEPHOH, a30THOH, PochopHOH, KPEeMHHEBOH,
yrosibHON. OcoOble XMMHYECKHUE CBOWCTBA KOHILIEHTPUPOBAHHOW CEPHOU H
a30THOM KUCJIOT. [lonydyeHune Kucior

4.9

O61mue xuMuyeckue ceoiicTBa cpeanux coseil. [lonyuenue coneit

4.10

[Tonyuenue, cobupanue, paclo3HaBaHWE BOAOPOJA, KHCIOPOJAa, aMMHUAKa,
YIIIEKUCIIOro Ta3a B JabopaTopuu
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HonyquI/Ie aMMMaKa, cepHoﬁ M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH.
O6H_[I/Ie CII0COOBI MNOJIYYCHUA MCTAJIJIOB

4.12

I'enernueckas cBA3b MCXKAY KJIaCCaMH HCOPIraHNYCCKUX CO€III/IH€HI/H>'I

XUMUYECKUE PeaKIUU

5.1

Knaccugukarus XuMiUuecKux peakiyii o pa3aMyHbIM IpU3HAKaM: M0 YUCITY
U COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3PQEKTy, Mo
U3MEHEHUIO CTEIICHEH OKUCIICHUS XUMUYECKHUX JIEMEHTOB

5.2

TemoBoil 3(h(PeKT XUMUUECKON peaklnH, TEPMOXUMUYECKUE YpaBHEHHUS.
OK30- U DHIAOTEPMUYECKUE PEAKIIUU. TEepMOXUMHUYECKUE YPABHEHMS

5.3

OKHCIUTEIbHOBOCCTAHOBUTEIbHbIE peaxium. Oxucnurenu U
BoCcCcTaHOBUTENHU. [Ipoleccel OKHCIEHHUS M BOCCTAHOBJICHUS. DJIEKTPOHHBIN
0aaHc OKUCIUTEIbHOBOCCTAHOBUTENIBHOM peaKkIiu

5.4

Teopuss ~ SIEKTPOJUTHYECKONM  JTUCCOLIMALWH. Katunownsl, AHHWOHBI.
DNEKTPOIUTH U HEINEKTPOIUTHI. CUIIbHBIE U clabbie 3MeKTPOoIuThl. CTeneHb
JUCCOLAIINN

5.5

Peakiiuu nonHoro oo6MeHa. Y CJIOBHsI MPOTEKAHMS peaKI[iii HOHHOTO 0OMEHa,
MIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHUS PEaKLUN

X¥MHus ¥ OKpyXKarolias cpesa

6.1

BemecrBa 1 marepuanbl B ITOBCEJHEBHOM JKM3HU 4elIOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKHX DPEaKIHUi B J1abOpaTopuu U OBITY.
IIepBas moMomuips Ipy XUMUYECKUX 0KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYXKAWIIeH cpeasl (KUCIOTHBIE —JTOXKH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CITOCOOBI €ro MPeIoTBpaIICHUs
[IpenenvHas momyctumasi koHmentparus semectB (IIIK). Ponp xumuu B
PEIICHUH JKOJIOTHYECKUX TpoOsieM. YcuieHue mapHUKoBoro 3¢dekra,
pa3pylIeHHE 030HOBOT'O CJIOS




[Ipumenenwue cepsl, azota, hocdopa, yriepoaa, KPEMHHS U UX COSTUHCHHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue

6.3 METaJUIOB M CIUIaBOB (CTajb, YYr'yH, IIOPATIOMUHUHA, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH WX CcoeAuHEeHWH. [loHsATHE O KOppO3MH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [IpupoaHble HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTH),
MPOIYKTHI MX NepepadboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH
[TepBoHauabHBIC TOHATHSI 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHECHUSX

6.5 yriepoja (MeTaH, 3TaH, ATHUJICH, AlETUJICH, ATAHOJ, TJIHMIEPHH, YKCYCHAas
kucinota). [loHsATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNKax,
YIIEBOJIaX — U MIX POJIH B KU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o popmynaM XMMHUYECKUX COSAMHEHUIN

7.2 Macchl (MaccoBOM) JIOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XMMHYECKUM YPAaBHEHHSIM
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