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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWI K pe3yidbTaTaM OCBOCHUS OCHOBHOM
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (denepanbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YYETOM KOHLETIIUU MPEenofaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMum ma€T TPENCTABICHHUE O IIENSAX, OOIIEH CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s3aTeNbHOE IPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET pPACIpPENEIEHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM MPOrpaMMbl O XHMHUHU, ONPEIENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKH CoAEpKaHUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YU4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4alolUXcs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4ueHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JI€ATEIbHOCTH OO0YYarolerocss Mo OCBOEHUIO
y4e0HOTO Co/IepKaHusl.

3HaHWE XWMHUH CIYXXUT OCHOBOW il (HOPMHUPOBAHHS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib UrparoT (popMUpPYyEMbIE€ XUMHEH MpPEICTaBICHUs O B3aMMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00aIbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIQJ] B (JOPMHUPOBAHUE MBINLJICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIIUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHHU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COolCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpBIH  SIBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TMOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
TIOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWU HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

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

— [lepuonnueckoro 3akona J{. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYCCKOM IUCCOIMAIMMA BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METO/IaM MO3HAaHUSA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPH,
«buonorus. 5—7 knaccel» U «Pu3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (POopMHUpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
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OpuOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHUS TMPU HU3YYCHHH BEIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOro OOpallleHusi C BEIECTBAMHU B
MOBCEHEBHOM >KH3HHU.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GOopMHUPOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne ycaoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPa3HON MAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysSd 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YHYECHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1[€JeCO00pa3HOro TMOBEICHUS B OBITY W TPYIOBOM JESITEILHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOILIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(duIis W HANpaBICHHOCTU AAJIbHEUIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. Du3nueckue CBOWCTBA BEIMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrnocoObl pa3zesnenust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcCUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COCIUHEHHNH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérbl mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Ou3nuecKue U XUMUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS MAacCChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEaKIUil (COeMHEHUS, PA3JI0KEHNUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1a00paTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
(bU3MYeCKUX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEHOW MPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCJIOTOMN) SIBICHUM, HAOIIOICHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHUEe CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBEICHNUE OYUCTKH TTOBApPEHHON
coid, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M MpOCTOe
BemecTBO. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoicTtBa (peakiuu ropeHus). Oxcuzapl. [lpumenenue kucinopoga. CrocoObl
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MOJIyYeHHUST KHUCIIopoJa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOT0 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3MYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noxyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojAe U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknatypa oxcumoB. @Du3ndeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coien.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAaHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMoaencTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUaioOB), HAOIIOAEHHE 00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJTIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
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WCCJIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX  KJIACCOB,
HaOJIIOICHNE M3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHy, pPEakUWil HEUTpalM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JPYTMM W3 PacTBOpa COJM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckui 3axkoH u Ilepuognueckasi cucremMa XUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Iepronnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MeHneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIHbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHUsI K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpas3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C pPAacTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiu pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXnpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHKJIA.

OO61ue ecTecTBEeHHO--HAyUYHbIE TTOHATHS: HAy4YHBIN (akT, rurmoresa, TEOpusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaudHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, GU3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX HJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaJdblLMs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHUYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PAa3JWYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHU, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEaKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIuioBoMYy 3¢ (deKTy, Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonarne o ckopoct XxuMuueckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [IonsTue 0 xumuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pPEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUU,  JJIEKTPOHHBIA  OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBneHue  ypaBHEHUI
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OKHCJIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccouuanuu. CHIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakinu noHHoro ooMeHa. Y ciaoBUs IPOTEKaHUS peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOTUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSITHE O TMapOSIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPOIPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMpPOLECCA AMCCOLMALMUA KHCIOT, WIEJIOYEd W COJIEU
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  MPOTEKaHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHnue ocanaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COCIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 1 MX COeIMHEHHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CcTpoeHue, pu3nyYecKue u
XUMUYECKHE cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QuU3MYEeCKHMe M XUMUYECKHE CBOWcTBa (00mMe Kak
NpEeACTaBUTENS KJacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEAaKLUs Ha
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cynbdar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelbl COENWHEHUSMU cepbl (KUCIOTHBIE MOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmmast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
dusznyecKkrue u XMMHUYECKHE CBOMCTBA, MOMyyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUYECKUE
CcBOMCcTBa (0OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U chenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMUYeCcKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCJIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBorictBa. Ancopbrus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOrO NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noisyuyeHue W mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJiib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKaThl, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKA,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lO0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karouiue (PU3NYECKUEe M XUMHUYECKHUE CBOWMCTBA
TraJOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCHOJIb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3laMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOCHUE TIpoliecca OOyTIMBaHUs caxapa MoJ JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICeHHOI CEepHOI KUCIOTHI, MPOBEICHUE KaYECTBEHHON PeakIui Ha Cyib(aT-
MOH M HAOJI0JIeHWe MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, mogydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWCTB aMMHaKa, MPOBEACHHE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ochaT-MOH U M3yUCHHE NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENen
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7COPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE M U3yUEHUE
CBOMCTB YTJIEKHCIIOTO rasa, MpOBEJICHHE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX MPOTEKaHUS, O3HAKOMIJICHHE C
OPOAYKUMEH CHIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XuMUYECKUX 3yeMmeHToB [J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBA3b U
METajUIMYecKass  KpUCTAIMYECKass  pelIETKa.  JJIEKTPOXUMUYECKHH  pAl
HaMpspKeHUH MeTaioB. U3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. OOiiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Kopposuu. CrmaBel (CTanb, YyTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[{enounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XUMHUUYECKUX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuabl u
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TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIUHEHUN.

[[lenoyHno3emenbHble METAJUIbI MarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0JIeHHUE B Ipupoie. PU3nyecknue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUs Kaiblus (OKCHJA, THUIPOKCUI, COJIM).
XKécTtrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0)KeHHE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nydeckue u
XUMHUYECKHE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMUHHS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpus, KaJlus U Kaldblusad (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl K KX COCOUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (MpeaeiabHas AOMycTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mesicnpeomemmnuie ceasu
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Peanuzanusi MeXImpenIMeTHBIX CBsI3ed NpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PekT, TeXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJYPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAlOTCS B XOJ€ OOYy4YEeHMs] XMMHM B €IMHCTBE YYEOHOH MU
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe MpaBUjIaMHM M HOPMamMH TIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYy4aroIIUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAaUN W
pacIIMpeHne ONbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
YU Hay4YHOMY HACJECIHI0, NOHMMAaHUS 3HAYECHHUsS XWMHUYECKOW HAayKH B JKU3HHU
COBPEMEHHOr0 OO0IIeCTBa, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluei o
NIEPENOBBIX JOCTVMIKEHHMSIX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIEOBAaTENbCKOM, TBOPUECKOM UM  JAPYrUX  BUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUM Y4€OHBIX, [O3HABATEJIbHBIX 3a7a4, BBIIOJHEHHMH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpolLlecc€ OTOM y4yeOHOW [eATeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEIECHHE M IIOCTYIIKM CBOMX TOBApMUINEHM C MO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WM COCTaBIISIOLINE
OCHOBY JUIsl IOHUMAaHHS CYIIHOCTH Hay4HON KapTUHBI MHUpa, IpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA IPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOMUMbIE UIsI OOBSICHEHWS HAOII0JAEMBIX IMPOIECCOB W SIBICHHM,
MO03HABATENbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITENIbHOM paboOThl C Yy4e€OHBIMM TEKCTaMH, CHPABOYHOU
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JUTEPATypOil, MOOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U HMCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUIA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTH COOJIO/IEHNUsS TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
yYBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUI,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$uznyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ O€30MACHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, AJIs ITOBBIIEHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO0ATbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTeHd HMX PEIIEHUs MNOCPEACTBOM METOJOB XWMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEPCATbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
JIEATEILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornueckue aeiicTByA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS IPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIBbHBIX (PAaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKJCHUS (MHIYKTHUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI U 3aKJIIOUCHUS;

YyMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEeMEHTa), XuMudeckas GopMmysia W ypaBHEHHUE
XUMHUYECKOW PEeaKIui — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3aa4, C yUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XapPAKTEPU30BATH CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJSITh  OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMBIX MPOIIECCAX U ABJICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TII0
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE ONbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJO0M IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €TI0 pe3yibTaT, GOpMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIETaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPENICTABICHHUS, MTOJIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJEPKAHUS, CIPABOYHbBIC
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nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUMUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIHio;

yMEHUE TPUMEHSATh Pa3IUYHbIe METOIbI U 3aIPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIWMBIX JMJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
00JlacTH  MCTMOJIB30BaHUS  WH(DOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJbTYPOW aKTUBHOTO MCIIOJIb30BAHUS PA3TUIHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIIbHYIO (POpMY Mpe/CTaBIeHUsT HH(MOPMAIUKN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIIOJIb30BaTh W aHAJIM3WpPOBaTh B TIpolecce Y4YeOHOW U
WCCJIEIOBATEILCKONU JEATEILHOCTH MH(POPMAIUIO O BIUSHUHA MPOMBIIIICHHOCTH,
CEJIbCKOrO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHOU
Cpenpbl.

KoMMyHMKATHBHbIE YHHMBeEPCAJIbHbIE YUeOHbIE TeiCTBUA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XoJie Juanora W (WiIM) OUCKYCCHUHU) IO
CymecTBy  oOcyxkmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBISATh  MOJIYYEHHBbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeJiaTh MPE3EHTAIUIO
PE3YNIBTATOB BBHITIOJHEHUS XHUMHYECKOTO AKCIIEPUMEHTa (J1Ta0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI MO HCCIIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3unuid (00CyX aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JE€HUCTBUW, OMNpEeNeIeHUEe KPUTEpPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATeIIbHOCTh, BRIOMpaTh HanboJiee 3(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM MPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHE
UCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.
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HPEIMETHBIE PE3YJIBTATHBI

B coctaBe mpeamMeTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENBLHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl pabdouel mHporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
JneucTBul, crneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHWI0O HOBOI'O  3HAaHWs, €r0  HMHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XMUMHUYECKas peakius, KiaccuuKamus peakuui: peaxiuu
COCAUHEHHUsI, PEaKUMU PAaA3JIOKEHUs, PEaKUUMN 3aMELICHUs, peaKuuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TETUIOBOM 3((deKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroma, aToMHas OpOuTalb, pPaaNyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAcCOBasl JOJI BEIIECTBA
(IpolieHTHAasi KOHILIEHTpAaIusi) B paCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHITUH H
MPUMEHSTH 3TU NOHATHS MPU ONUCAHUY BELIECTB U UX MPEBPALICHUN;

® UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (Hopmys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

® OMpeAeNaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTEMEeHb  OKHUCICHHS  DJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dopMynaM, BHI XUMHYECKOM CBA3M (KOBaJeHTHAas U HOHHas) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojokeHusa B Ilepuonnueckoi cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

® ONKUCHIBATH M XapakTepuszoBaTh TaOMUuHyr0 Qopmy Ilepuonnyeckon
CUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh TMOHATUS «IJIaBHas
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
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OoJbIlIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnmune «llepuonnyeckass cuctema xumudeckux saemeHtoB [ .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 00Iliee YUCIO 3IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIUPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHAE peaknuu (M0 YUCITy W COCTaBY YYACTBYIONIUX B PEAKIIUN
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

® XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIL;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

® BBIYUCIATH OTHOCHUTEIBHYIO MOJCKYJISPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (dopmyie
COEIMHEHMsI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

® TPUMEHATH OCHOBHBIE OTIEPAIMHA MBICIUTEIHHOU NESITEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTEeMAaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3€H — JJIsl M3Y4YEHUs CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bl
NO3HAHUS — HaAONIOJCHUE, W3MEpPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

e CJIENOBAaTh  IpaBWJaM  MOJIb30BAaHUS ~ XMMHYECKOW  TOCYAOM U
7abopaTOpHBIM 000pYy/IOBaHWEM, a TaKXKe TMpaBHIaM OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMH TIO BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), HPUTOTOBICHHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMONIbI0 MHANKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JPYyTHUe).

K konIy oOydenus B 9 kiacce npeMeTHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

® pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHUH: XUMHUYECKUN
JJIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHMOH, IPOCTOE BEIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 PexT
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peaknuu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT THUCCOIMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, MOHHAs,
METaJUTMIecKasi), KPHUCTAIMYECKass pemeéTka, KOpPpOo3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XHWMHUYECKOW peakluu, MpelesbHO JI0mycTHUMas
koHueHTpanusa [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHSITHH U
NPUMEHSTH ATH MOHSITHS MPU OMUCAHUU BEUIECTB U UX MPEBPAICHUI;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHHS (HOpPMYyI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

OTIPEIETISATh BAJIGHTHOCTh M CTENIEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCMMHECHMSIX PA3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1Mo (opmyliaM, BUJ XUMHUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCMMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOW (opMyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTAHWYECKUX COCTMHECHHM, TUI KPUCTALTUICCKON
PEHIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHS «TJaBHas moarpymnma (A-rpynma)y U «mododyHas
noarpynma (b-rpynma)», mambie u  OOJbIIKE TEPUOABI, COOTHOCHUTH
0003HAauEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XMUMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJIEKTPOHOB H
pacnpeneneHne WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB JJIEMEHTOB M MX COCAMHEHUIN B
npenaesiax MajbX MEPUOJO0B U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMUYECKHAE peaknuu (M0 YHUCITy W COCTaBY YYACTBYIONIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CHeNUu(PUIECKHE XUMHUYECKHUE
CBOMCTBAa TMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
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IpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHUHA COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISTh YPaBHEHUS DJCKTPOJMTUYECKONW JAUCCOLMAIMHA  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKAAIOIIMX CYIIECTBOBAaHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEAKIIHA;
MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COCIMHEHWSI, MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  MOJB30BAHUSI ~ XMUMHYECKOW  TOCYIOM |
7abopaTOpHBIM  00OpYIOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUS-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHS Y HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIHOCTH — aHAIHN3
W CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMATHU3aIUI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIi WM3Y4YEHHUS CBOWCTB BEIIECTB M
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAyYHbIE€ METOJbl TMO3HaHUS —
HaOJI0ICHUE, M3MEpEHHEe, MOJECIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH).
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