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COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHa4Ya/JbHbIE XMMUYECKHE TOHITHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YelOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BelecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATperatHoe cocTosiHue BemiecTB. [loHsitue o
METOJIaX MO3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pasiesieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumudeckass ¢dopmysna. BajleHTHOCTP aTOMOB XMMHYECKHX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAsE aTOMHAst Macca. OTHOCUTENbHAs MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUH.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHCclla CTPYKTYPHBIX €MHHUIL BelecTBa. Pacu€Tsl mo popmynam XuMUUYECKHX COEIUHEHUH.

DuU3NYeCKMe W XUMHUUYECKHE SIBJICHUS. XUMHUUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXpaHEHHS MACChI BEIIECTB. XUMUYEeCKHe ypaBHeHUs. Kinaccudukaiums XUMHUECKUX peaKInii
(coenMHEHUS, PA3I0KECHHSI, 3aMEILICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYJOH, MpaBmwiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHusi ¢ 1a0OpaTOpHBIM OOOpPYIOBAaHUEM, M3yYEHUE M OMHCAHHWE (DU3MUYECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHHE (PU3NUecKuX (TUIABJICHHE BOCKA, TAsTHHE JIbA,
pacTHpaHue caxapa B CTyIKe, KMIIEHHE W KOHJAEHCAIUs BOJAbI) U XUMUYECKUX (TOpeHUE CBEYH,
MPOKAJTMBAaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) sIBJICHUH, HAOII0IeHNE
W OINKCAaHWE TPHU3HAKOB TMPOTEKAHUs XHUMHUYECKMX peakuuid (pasjioKeHue caxapa,
B3aMMO/ICHCTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crmocoOoB
pasleneHus CcMecedl: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BBIAPUBAHHUE, TUCTHIUISALMS,
xpomaTtorpadusi, TMpPOBENEHHWE OUYUCTKUA TMOBAPEHHON CONMM, HAONIOJACHHE U ONHCAHHE
pe3yabTaTOB MPOBEJCHUS OMNbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE
MoeIel MOJIEKYIT (IITapOCTEP KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gpu3nueckue 1 XUMUIECKHE CBOMCTBA (PEaKI[uu TOPEHUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl TMOMydeHHUS KHUCIOpPOAa B JlabopaTopuu H
npoMbIIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aloTponHas MOAU(pUKALUs
KHCJIOPO/JIa.

TennoBoil 3¢ ¢deKkT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHUS, 9K30- U
SHAOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yrojib M METaH. 3arps3HeHHe BO3JyXa, YCUJICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bomopon — »smemeHT M mpocroe BemecTBO. HaxokneHue Bogopoga B MPUPOJE,
dusznyecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNydeHus. KucioTer u comu.

MoutsipabIiii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM YpaBHEHUSIM.
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dusnueckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopbl. HackimieHHble u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMoCTh BewiecTB B Boie. MaccoBas 1ojs BEIIECTBA B
pactBope. XuMHuecKue cBoiicTBa Boabl. OcHOBaHMA. Poiib pacTBOpPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHui. Oxcuapl. Kimaccudukanust OKCHIOB:
cojeoOpa3ymomnue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpazyromue. HomeHnkinaTypa
oKkcu10B. DU3NUECKUEe U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydyeHne okCuaoB.

OcHoBanns. Kiaccudukanust ocHoBaHMiA: MENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanmii. dusndeckue U XHMHUYECKHE CBOMCTBAa OCHOBaHUU. llomydenwue
OCHOBAaHM.

Kucnotel. Knaccuduxkamus kucior. Homenknatypa kucinot. @u3ndeckue U XUMHIECCKUE
cBoiicTBa kuciot. P aktuBHoctu metamioB H. H. bekerosa. [losnyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJIENIEHUE COAEPKaHMsI KUCIOpoa B BO3yXe, MOJydeHHue, COOUpaHue,
pacro3HaBaHHE W H3YYE€HHE CBOMCTB KHCIIOpOJa, HAONIOJCHHE B3aMMOACWUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TopeHus (moxapa), O3HaKOMIIEHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE HMX CBOMCTB, NOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3Yy4eHHE CBOWMCTB BoAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOYHO HCIIOJIb30BAHHUE BHICOMATEPUAIIOB), HAOIIOEHIE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 Momb, HccneaoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JI0J€H pacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJABI C MeETaUIaMU (HAaTpUEM U KajblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAaX KHUCIOT U ILEJIOYell, u3ydyeHue
B3aumoeicTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuuy HEeUTpanu3anuy, I0JIYy4EeHUE HEPACTBOPUMBIX OCHOBAaHUMN, BBITECHEHHE OIHOTO
MeTajlia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aj]1a4 o TeMe «Baxkueliue
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Iepunoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4deckux jiemenros /[, HU.
Menpaeseea. Ctpoenune aToM0B. XMMH4YeCKasl CBSI3b. OKHMCJIUTE]bHO-BOCCTAHOBHTEIbHbBIC
peakuuu

[lepBble TOMBITKM KJIACCU(PUKALNUK XUMHUECKUX dyieMeHToB. [loHsitHe o rpynmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U MIETIOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, MHEPTHBIEC T'a3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yloT aM(OoTepHBIE OKCUIBI M THIPOKCUIBI.

Ilepuognueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux odnemeHros [[. H.
MenneneeBa. KoporkomepuoaHass u yMHHONEpUoaHAs ¢opmbl [lepronnyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynnbl. DU3NUECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CocraB artoMHbIX saep. M3oromsl. OnektpoHsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKUX dJeMeHTOB Ileproanyeckoi cucTeMbl
. W. MeHnneneeBa. XapaKTepHCTUKAa XHMHUYECKOTO JJIEMEHTa II0 €ro IMOJOXKEHUIO B
ITepnonnueckoii cucreme [I. . Menneneesa.
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3aKOHOMEPHOCTU U3MEHEHHUs paJuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJIIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOJaM.

3nauenue [lepuoguueckoro 3akoHa u lleproguyeckoil CUCTEMbl XUMUUYECKHUX 3JE€MEHTOB
JUIs1 pa3BUTHS HAyKU U npakTuku. Jl. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBS3b. KoBasieHTHAas1 (monsipHas u HEMoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs1 CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHUAA
[MHKAa C pacTBOpaMU KUCIOT M IIEJI0oYel, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (ropeHNe, peakuu pa3ioKeHUs, COSTUHEHHUS).

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€M MPU U3YYEHUH XMMHUHU B § KJIacCe OCYIIECTBIISIETCS
4yepe3 WCIMOIb30BAaHUE KaK OOMIMX €CTeCTBEHHO--HAYYHBIX TMOHITHIA, TaK W TOHSITHH,
ABJISIFOLIIUXCSI CACTEMHBIMM JIJIS1 OT/IEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIe TOHATUSA: Hay4YHBIH (akT, THIOTe3a, TEeOopHus, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCH(pUKalusi,  IMEPUOJUYHOCTh,  HAONIONEHUE,  OKCIICPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usmka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUI, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, SJEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIWYHHBI, CTUHHUIBI U3MEPEHHS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npxanue, ouocdepa.

['eorpadms: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHYeCKas peakuus

Ilepuonnueckuit 3akoH. llepmogmyeckass cucrema XuUMHUYeCKHX »diemeHtoB [, .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLIUS U HMX COCAUHEHUH B COOTBETCTBUU C
MOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoii cucteMe U CTPOEHHEM HX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHUYECKOH CBA3U. THUNBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEETKH M BHJA XUMHYECKOU
CBSI3U.

Knaccudukanmss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K PAa3IMYHBIM KJIaCCAM HEOPTaHMYECKUX COEIMHEHMI, N€HEeTHYeCKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudpukanus XuMUYeCKUX peakluid 1Mo Pa3IndHbIM MPU3HAKaM ([0 YHUCTY U COCTaBY
YYaCTBYIOIIMX B pEaKUuu BEIIECTB, IO TEMJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHeH
OKHUCJICHHS XHMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTanuzaTtopa). JDK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHUSI.

[lonarue o ckopoctn XxuMuueckoil peakiuu. [loHarue o6 oOpaTHMBIX M HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. IloHsTme o0 XuMuyeckoM paBHOBeCHMHM. DaKTOphl, BIMSIONME HA CKOPOCTh
XUMUYECKON PeaKklUy U MOJIOKEHNUE XUMUYECKOTO PABHOBECHSI.
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OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBlIEHHE YPAaBHEHHM OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAHIUEM METO/Ia AIEKTPOHHOIO OasiaHca.

Teopust PIEKTPOTUTAYECKON AUCCOIMALIMK. DJIEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanyu. CHIBHBIC U CIA0BIEC AIEKTPOIIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUS NMPOTEKaHHUs peakMii HOHHOTrOo OOMEHa, MOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpeCTaBICHUH 00 BJIEKTPOIUTUYECKON auccoruanu. KauecTBeHHblE peakIMu Ha HOHBI.
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUaa HaTpHsl),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTM XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIEIOBAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIECCa IHCCOLMALNT
KHUCJIOT, IIejo4Yell M cojeil (BO3MOXKHO HCIIONb30BaHUE BHIEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NpPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHue
ocaJka, BbBIACIEHHE Tra3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIFOCTPUPYIOUINX TMPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN (FOpEeHHEe, PeaKlMu pPa3joKEHHUs, COCIUHEHHUS),
pacno3HaBaHHEe HEOPraHWYEeCKHX BELIECTB C TOMOIIbIO KaYeCTBEHHBIX pEakUUid Ha HOHBI,
pelIeHre SKCIIePUMEHTAIbHBIX 3aay.

HemeTanibl 1 uX coeUHEHNS

OO0mass xapakTepucTUKa TraJoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJJIaMH, HEMETaJllIaMH,
nienoyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. [[eicTBre X1opa U XJIOpOBOJOPOa Ha OPraHu3M 4esloBeKa. BaxkHenmue xiopuasl
U UX HAXO0XJECHUE B IPUPO/IE.

OO6mas xapaktepucThka dJeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHUSI aTOMOB,
XapaKkTepHble CTerneHu okucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa M Cephl. AJUIOTPONHBIE MOIU(MUKAIMKA KUCIOPOJa W CePbl. XUMUYECKUE CBOMCTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe M XHUMHYEeCKHue CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOume Kak MpencTaBHTENsl Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
JeKallde B OCHOBE MPOMBIIUICHHOTO CIOc00a TMOMy4eHHUs CepHOMl KucIoThl. I[IpumeneHue
cepHoii kucaoTbl. Com cepHOM KUCIOTHI, KAaUeCTBEHHAS peakIus Ha cynbdaT-uoH. Haxoxnenue
ceppl M €€ CcoeAMHEHH B Tmpupoae. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpebl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JTOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBpPALCHUSI.

OO6mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OCoOCHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIECHHA. A30T, paclpoCTpaHEHHE B NpUpone, (QHU3UYECKHe U
XUMHUYecKre cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero GuU3N4ecKiue U XUMHISCKUE
CBOICTBa, Moy4YeHHe u nmpuMeHeHne. Cou aMMOHWMSI, UX (PU3MUECKHe U XUMUYECKIE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peakuusi Ha MOHBl aMMOHUS. A30THAas KUCIOTa, €€ TMOJy4YeHHeE,
bu3ndeckue W XHWMHYECKHE CBOMCTBa (OOIME Kak TPEACTaBUTENS Kiacca KHCIOT |
cnenuduyeckne). Mcnonb3oBaHWE HHUTPATOB M COJIGH aMMOHHSI B KA4eCTBE MUHEPATBHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH Cpeabl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBbI U BOAOEMOB). Docdop, ammoTpornHble MOIUPUKAIIH
doctopa, ¢pusndyeckue u xummuueckue cBorctBa. Oxcun ¢ocdopa (V) u pocdopHas xkucnora,
bu3ndecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue (ocharoB B KadecTBe
MUHEPATBHBIX YIO0OPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHU OKUCIICHUS. YTJIEPO/, AJUIOTPOIHBIE MOAU(DHUKAIINY, PACIPOCTPAHCHHE B
npupoje, huzndeckue 1 XuMuIeckue cBocTBa. Ancopouus. KpyroBopot yriepoaa B mpupoze.
Oxkcupasl yraepoaa, ux pU3NYecKue U XMMUYECKHE CBOWCTBA, JCMCTBHE HA KUBbIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ okcuoM yriepona (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUS KIIMMaTa, NapHUKOBBIN 3¢ dexr. YrompHas kucinora u eé
conu, X (U3MYEecKHe M XHMHUYECKHE CBOICTBa, MONydeHHe U npumeHeHHe. KadecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonp3oBaHwe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX Yriepoaa
(MeraH, »TaH, OSTWIEH, alETWIEeH, STaHOJ, TIJHUIEPUH, YyKCycHas kuciuota). [Ipupoanbie
WCTOYHHMKHU YTJIEBOJOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTH HX TEpPepadOTKH
(OeH3uH), UX pOJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, YriaeBoJax — W HMX pOJIM B KU3HU YEIOBEeKAa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHUYECKUX COCTUHEHHH.

Kpemunii, ero ¢usmyeckne M XHMHUYECKHE CBOWCTBA, MOJYYCHHE W TPHUMEHCHHUEC.
Coenunenuss kpemHusi B npupone. OOmme mnpeacraBineHuss o0 okcune kpemuws (IV) u
KpEeMHUEBOM kuciioTe. CHIIMKATHI, UX HCIIOIH30BAHKE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpoGnemsr
0€30MacHOr0 UCTOIb30BaHMUS CTPOUTEIBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3yueHHe 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX PEeaKkluil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajoOreHOB M MX COEIMHEHHUI (BO3MOXKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pa3laMH XJIOPUIOB (TAJIOTCHUIOB),
O3HAKOMJICHHE ¢ o0pasuamMu cepbl U €€ COCIUHEHMAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEpPHAIIOB), HAONIOJCHWE mporecca OOyriauBaHMs  caxapa MO JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YYECHUE XUMHUYECKUX CBOMCTB Pa30aBICHHOUN CEpPHOMU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOH peakmuu Ha Ccyib(paT-HOH W HaONIoJeHHEe MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (M3UUECKUMHU CBOMCTBAMM a30Ta, (pocdopa M UX coeauHEHHH
(BO3MOXHO HCTIONB30BaHUE BUIEOMATEPHAIIOB), 0OpasamMu a30THBIX B (OCHOPHBIX yIOOpEHUI,
nojlyueHue, cobupaHue, pacro3HaBaHHME M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha WOH aMMOHUS U ¢ocar-uOH U HU3YYCHHE NPHU3HAKOB HX
IPOTEKAaHUs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yYEHUE MOJIeNed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢QymiepeHa, O3HAKOMIIGHHE C TPOIECCOM aJCOpPOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTa3a, MoMyuyeHUe, coOupaHue, pacro3HaBaHue
U U3YyYCHHE CBOWCTB YIIIEKHCIIOTO rasa, MPOBEJCHHE KAaYeCTBEHHBIX PEakIuil Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3y4YEHHE TPU3HAKOB UX TMPOTEKaHMs, O3HAKOMIICHHE C TNPOAYKLHEH
CHWJIMKAaTHOW MPOMBIIIJICHHOCTH, PELIEHHE SKCIEepUMEHTANbHBIX 33Jau Mo Teme «Baxueilmue
HEMETAJUIBl U MX COCTUHEHUS.
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MeTajiibl M UX COEAMHEHUS

OO0mass xapakTepUCTHUKAa XHUMHYECKHX OJIIEMEHTOB — METaNIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux snemeHTos . . Menaeneesa u crpoeHus
atroMoB. CTpoeHME MeTAIOB. MeTtamnuyeckas CBSI3b M METAIMYECKas KpHUCTaUIMYecKast
peuméTKa. DJNEKTPOXUMUYECKUN psa HaANpsOKeHW MeTauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTayoB. OOmue crmocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTajib, YyT'yH, JIOPATIOMUHAN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TTONOkKeHUE B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIE€HHE B mnpupoje. OU3NUYECKUE U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[[lenoyHo3emMenbHBIE METAIBI MarHui W Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAXOXICHHE B
npupozae. OU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHus U Kaiblus. BaxkHenmue coeauHEeHHs
KaJIbIHs (OKCHI, THAPOKCHU, COIH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHECHUSI.

AnmoMuaui: monoxkeHue B Ilepumomgmyeckoil cucteme Xumuyeckux snemeHtoB [, U.
Mengeneesa, CTpOEHHE aTOMa, HaXOXJAEHUE B npupoae. PU3nYecKue U XUMUYECKHE CBOKMCTBA
amroMuHuS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoid cucrteme xumuuyeckux »saeMentoB JI. U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKAEHUE B Mpupojae. Pu3nueckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu kenesa (II) m xenmesa (III), ux cocras, cBolcTBa U
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, MX (PU3WYECKHMMH CBONCTBaMHU,
U3Y4YEHUE PEe3yIbTaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAHUE BHIEOMATEPHUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HCIIOIB30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB >XECTKOW BOJBI, IpoOIlecCa TOPECHHs Keje3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKLMi Ha MOHBI: MarHus, Kalblus, AIIOMUHUS, LKMHKa, xene3a (I1) u xenesa
(III), memu (II), HaGmrOIEHUE W OMKCAHKE MPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMU HATpUS,
KaJIisg ¥ KaibIs (BO3MOXKHO HCIIOIB30BAaHHUE BUICOMATEPHAIIOB), UCCIeAOBaHUE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHUIA AIFOMUHMS U THAPOKCUJIA IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33a/1a4 110
TeMe «BakHeuIme MeTaJuIbl U UX COSTUHCHUS.

XuMus M OKpyKamoLas cpeia

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIOJIb30BaHUE
BCIIECTB M XHWMHUYECKHX peakiuii B ObITy. [lepBas moMomp NpW XUMHYECKHX OXKOTax M
OTpAaBJICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpe/ibl (TpeesibHas JOMyCTUMasi KOHIICHTPAIHs
BemecTs, Aanee — [1/1K). Poib xuMun B penieHuu 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3ioB MaTepuayioB (CTEKIIO, CIIaBbI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceazu

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPU U3YYCHUU XMMHUHU B 9 Kilacce OCYILECTBISETCS
4yepe3 HKCIOJb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMIOHATHNA, TaK U TIOHATHH,
SIBJISTFOLLMXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.
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OOmme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAyYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTh,  HAONIONEHHE,  SKCIECPUMEHT,
MOJICIUPOBAHKE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Ousnka: Martepusi, aTroM, OJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, W30TOIBI,
paZMOaKTHBHOCTh, MOJIEKYJIa, DJIGKTPHYECKUH  3apsii, TPOBOJHUKH, IOJIYIPOBOIHUKH,
JTUBIICKTPUKH, (HOTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BELIECTBa, TIas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass peIETKa, CIUIaBbl, (PU3MUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocuHTes, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIbHBIE YAOOpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE MOPOIBI, MOJE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOmIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YYEeHUsI XMMHUU B €IUHCTBE YU€OHOH M BOCIIMTATEIBHOMN JCATEIHHOCTU B
COOTBETCTBUM C TPAAULMOHHBIMH  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIaMH M HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMU 00Y4arOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHUEHTALMN U PACHIMPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUUECKOMY M HayYHOMY
HACIIE/IMIO0, TIOHUMaHMS 3HAYCHUS XMMHUYECKOH HAayKM B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh TOCTOBEPHON MH(pOpMaIell O MEepeaoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSX 00 yCTpOHCTBE
MUpa U 00IIeCTBa;

2)rpa:;kIaHCKOro0 BOCIIMTAHUSA:

NPEJICTaBICHUS O COLMAIbHBIX HOpPMax M MpaBWJIax MEXKJIMYHOCTHBIX OTHOULICHHH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIbHOCTH MPU BHIMOJIHEHUH YY€OHBIX, TO3HABATENIbHBIX 3a/ad,
BBIMOJTHEHUH XUMHYECKHX JKCIHEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce ITON y4yeOHOU AesTebHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEJIEHHWE U IIOCTYNKM CBOMX TOBApHUIIEW C IMO3ULMU HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMUS MOCIEACTBUN ITOCTYIIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33pEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHYECKOW  peakiu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIJISIIOIIME OCHOBY JJIs
NOHMMAaHHUA  CYIIHOCTH HAayyHOW KAapTUHBI MHUpPA, TMPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aMMOCBA3SIX YEJOBEKa C MPUPOIHONU CPeoi, O posu
XUMHH B IO3HAHUHU ATHX 3aKOHOMEPHOCTEIH;

[I0O3HABATEIIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXonuMBbIe Uil OOBSICHEHMs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUHN, IO3HABATEIILHOM,
MH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMH TEXHHYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOyYeHHMIO M TO3HAHUIO, JI00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHuIO, IPOEKTHON M MCCIIEAOBATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHs O0y4YEHHS B HajbHEHIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHWE LIEHHOCTU >KM3HHM, OTBETCTBEHHOIO OTHOLIEHHMS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbI 00pa3 JKW3HM, OCO3HAHHE IIOCIEJACTBHUI W HENPUSTHE BPEIHBIX
MPUBBIYEK (YMOTpEOJICHUST aJKOToJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOCHUS
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mpaBuj OE30TaCHOCTH TIPU OOpAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUECKOMY M3YyUeHUI0 Mpodeccuii U TpyAa pa3iInyHOro poja, yBaKeHHe K
TpyAy M pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMW TI0 XWUMHHU, OCO3HAHHBIM BBIOOP WHIWBUIYATBbHOW TpPaeKTOPUU
NPOJOHKCHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPOQPECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHHUM, TOTOBHOCTh a/IalITUPOBATHCA B MPO(ECCHOHANILHOM Cpejie;

6)3K0J1I0rMYeCKOr0 BOCTIUTAHUS

HKOJIOTHUYECKH TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emIie,
OCHOBE €€ CyILEeCTBOBaHUS, MOHUMAHUE IEHHOCTU 3JI0pPOBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHUXHYECKOMY 310pPOBBIO,
OCO3HaHHE IIEHHOCTH COOJIOACHUS TPaBUI 0€30MaCHOTO MOBEACHHS P paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPH H3YYEHUU XUMHH, AJS PEIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOUIEH MPUPOJHON CPEOH, ISl TIOBBIICHHS YPOBHS dKOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMATIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MerampenMeTHBIX pPe3yabTaTOB BBIACISAIOT 3HAYUMBIC IS (HOpMHpPOBAHUS
MHUPOBO33PEHHUsSI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTE3a, (HaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 3THX MPEAMETOB (hOPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAyYHOW KapTUHE MHpA, W YHHBEpcajbHbIe yueOHbIE NeWcTBUA (TO3HABaTEIbHEIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE O0OecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jloruyeckue 1ecTBUA:

YMEHHsSI UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUN (BBIIEISATH HX XapaKTepHble IMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUAMHU), UCTIOJIb30BaTh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUN, BHIOMPATh OCHOBAaHUS W KPUTEPUH JUISl KIACCU(PUKAIUN
XUMHYECKHUX BEIIECTB M XMMHUUYECKUX PEaKIUi, YCTAHABIMBATh MPUINHHO-CIICICTBEHHBIC CBSI3U
MeXy 00bEKTaMU U3Y4EHHUS, CTPOUTH JOTHUECKUE PacCy ACHUS (MHIYKTUBHBIC, Ae1yKTUBHBIE,
10 aHAJIOTHH), JeJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHITh B MpOIecce TMO3HAHUS MOHATUS (MPEAMETHBIE W METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, WCIOJIb3yeMble B XUMHUHU, NPeoOpPa30OBBIBATH MIMPOKO
IPUMEHSEMbIE B XUMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass (GopMyla M ypaBHEHHE XUMHYECKOW peakUuh — TpU pEIIeHUU YydeOHO-
MO3HABATENBHBIX 33/a4, C Y4Y€TOM OTHX MOJENbHBIX MPEJICTAaBICHUN BBIABISATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIESCTB U
XUMHUYECKHX PEaKIi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B U3y4ae€MBbIX MpOIEccaxX U SBICHUSIX.

ba3zoBble ucciienoBarebCKue AeMCTBUSA:
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YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €r0
pe3yabTar, (HopMyaHpoBaTh OOOOIICHHS M BBIBOJABI 0 pPE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUJIOB
1 GOpM IPEJICTABICHHUS, TTOJTYyIaeMYIO U3 Pa3HBIX HICTOYHUKOB (HAYYHO-TIOMYJSIPHAS TUTEpaTypa
XMMHUYECKOTO COJIEpKAaHUs, CIpaBOYHbIE MOcoOMsa, pecypchl HHTepHeTa), KPUTHUUYECKH
OLICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO MH(DOPMALINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JIJIsl BBIMIOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 3374
OTIpeNIeIEHHOT0 THUIMA, MPHOOpPETeHHE OIbITa B 00JACTH HCMOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOi aKTUBHOI'O HCIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (QOpPMYy MpeACTaBICHUS
uHPOPMALIMKM ¥ WUIIOCTPUPOBATH pEIIaeMble 3a/ladydl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHME HCMOJIb30BaTh W aHAJIM3UPOBATh B MpoOlEcce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIIiCTBa U TpaHCIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH IPUPOJHON CPEBI.

KoMMyHHKaTHBHBIE YHHBeEPcAIbHbIE YUeOHbIE eliCTBHUS:

YMEHHUSI 3aJlaBaTh BOIPOCHl (B XoJe AWaiora W (WIH) IUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHSI IPEJICTABIIATH MOJIYYCHHBIC PE3YJIbTAThHI IO3HABATEILHON JESTEIILHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JAeNaTh IMPE3EHTALHUI0 PEe3yJbTAaTOB BBIMNOJHEHUS XHUMHUYECKOTO
AKCTIEpUMEHTa (JJa0OpaTOPHOTO OIbITa, JTA0OpaTOpPHONW pabOTHI MO HCCIACAOBAHHIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENBCKON NEeATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MNpoOJieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COTVIACOBAHMS TMO3UIMI (0OCYKIeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALUSA COBMECTHBIX AECHCTBUM, ONpEAEICHIE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHSL:

YMEHHE CAMOCTOATEIBHO OMPENENITh LeNu AeSITeNbHOCTH, JIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOonee dSddexTuBHBIE CMOCOOBI pelmIeHHs Y4eOHBIX M IO3HABaTEIbHBIX 33724,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUM ¢ Y4ETOM IMOJIYYeHHMs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIECHUBATh COOTBETCTBUE IMOJIyYEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMbIe B YCIIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB [0 OCBOCHUIO O053aTEIBHOIO COAEpIKAHMUS,
YCTAHOBJICHHOTO JaHHOH (enepanbHO pabodeld MporpaMMoMl, BBIICISIOT: OCBOCHHBIC
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oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBH, crienuduueckue s
npeaMeTHo obnactu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYaIIHsX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHITHI: aTOM, MOJEKyJa, XUMUYECKHUIT
BJIEMEHT, TPOCTOE BEIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAA U
HEOJTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHAs M MOJICKYJSpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas [0S XUMHYECKOIO
9JIEeMEHTa B COEJUHEHHH, MOJSPHBIA OOBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peakius, KIacCUuPUKAIHS
peaKUuii: peakluy COSAMHECHUS, PEaKIUU PA3NIOKEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIH
oOMeHa, K30- U IHIOTEPMHUYECKUE PEAKIINH, TEIUIOBON 3P EKT peakiuu, aapo aToma,
JMIEKTPOHHBIA CJION aToMa, aToMHasi opOWTaib, paAuyC aToMa, XWMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIApHAas KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas 0 BeliecTBa (IPOIEHTHAS KOHIICHTPAIHsl) B PACTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHSITHA W TPUMEHSTH ITH
MIOHSITHS TIPU OMTUCAHUH BEIIECTB U MX MPEBPAICHHUIA;

® CIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (OPMYNI BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

® ONpeleNsTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHCHUSX, CTCTICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHEHUSX, MPUHAICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEOUHEHHM 1o ¢opmyaaMm, BHI XHUMHUYECKON CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPTaHMYECKUX COCTMHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT HX
nonokeHuss B [lepuonuyeckoil cucreMe, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATH M XapakKTepu3oBaTh TabMuuHyro ¢opmy I[lepuoanyeckoil CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpynmna (A-rpymma)» u
«mmobounass moxarpynmna (b-rpymma)», Mameie W OOJBIIME TMEPUOABI, COOTHOCHTH
00o3Ha4YeHHsI, KOTOphIe UMEIOTCsl B Tabnuie «lleprogudeckas cucteMa XUMHUYECKUX
anemeHToB [[. 1. MeHeneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COcTaB MW 3apsia sapa, oO0Ilee YHCIO 3JIEKTPOHOB H
pacnpeeseHne ux Mo 3JIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMUUECKHE JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUUECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKLUUU BEIIECTB, MO TEIJIOBOMY
spdexry);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJATBEPXKJash  ONWCAaHWE TPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaYECTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEILHYIO MOJICKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMUYECKOTO AJIEMEHTA M0 (hOpMyIie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XMMHUECKOHN peaklny;
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® [PUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBLHON AESATENbHOCTU — aHANW3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMAaTH3AINIO, KIacCU(UKAIINIO, BBISIBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — Ui U3Y4YEHHUs CBOWCTB BEIIECTB M XMMHUUYECKUX PEaKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHUS  —  HAOMIOJAeHWEe,  M3MEpEHHeE,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIH);

e cCleloBaTh MpaBWjiaM IMOJIb30BAHHUS XHMHYECKOM TMOCynol U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMHU TIO BBIIOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPENEIEHHON MACCOBOM J0JIEH pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 10 PACO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIILI0 MHIUKATOPOB (JTakmMyc, peHodTanent, MeTUIOpaHK U APYTHE).

K koHnmy obydenus B 9 kJjiacce mpeIMeTHBIE pPe3yJabTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YJAIOUTUXCS YMEHHIA:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUNA: XUMUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
3NEKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XUMUYEcKas peakiusi, XUMHUYecKas
CBSI3b, TEIUIOBOHN 3(PEeKT peakiuu, Mojb, MOJSPHBIA 00BEM, pacTBOP, IIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOIMAIUS, pEaKlud WMOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIC pEaKIIHH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponusi, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasl, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas peméTka, KOoppo3us
METaJVIOB, CIUIABBl, CKOPOCTb XUMHUYECKOM peaKIUu, TMPEeaeiabHO JOIMyCTUMAas
koHneHnTpauus [1JIK BemecTna;

® JUUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATUA U MPUMEHATH 3TU
MOHSITHS ITPU ONTUCAHUH BEILIECTB U UX MPEBPALICHHUIA;

® CIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS (OPMYNI BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIIUM;

® OmnpeleNisaTb BAJIEHTHOCTb U CTENEHb OKHCIEHUS XHUMHUYECKUX JJIEMEHTOB B
COCIMHEHUSX PaA3IUYHOIO COCTaBa, MPUHAAJIC)KHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCcCy COEJMHEHUH 1Mo Gopmynam, BUA XUMUYECKOW CBs3W (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCJAMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIECTBA,

e packpbiBaTh cMbich [leproanueckoro 3akona . 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMaHME: ONUCHIBATh M XapakTepu3oBaTh TabianuHyo popmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUS «TJaBHas mnoxarpynma (A-
rpymnna)» u «mnobouyHas mnoarpymmna (b-rpynma)», manble W OONbIINE TMEPHOMBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOphlE HMEIOTCI B MEpPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsin Aapa, 00IIee YUCIo SJIEKTPOHOB U PACIPEICTICHUE HX 10 SJIEKTPOHHBIM CIIOSM),
OOBSCHATH OO0IIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUI B MpeJenax MajbIX MMEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;
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e raccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HECOPTAaHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIONIMX B pPEaKUUU BEIIECTB, MO TEIJIOBOMY
3 exTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHX AJIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME W CHEIUPUISCKHEC XHUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

® COCTaBJISITh YPABHEHHMS AIEKTPOJIUTHYECKOW ITUCCOLMALMU KUCIIOT, IIEJI0YEN U COJIEH,
NOJIHBIC U COKpAIIEHHBIC YPAaBHEHUS pPEaKMii HOHHOTO OOMEHa, YpaBHEHUS pEeaKIuii,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BEIECTBAMU
Pa3JIMYHBIX KJIACCOB;

® PpACKpPBIBATH CYHIHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca dTUX PEeaKLui;

® [IPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHUsSI XUMUYECKUX MTPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 10 (popMysie COeTUHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

e coOmOIaTh TpaBWIA TOJNB30BAHUS XUMHYECKOW TOCyAod W 1ab0opaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHuss C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHuIo ra3000pa3HbIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOTo Tra3a);

® TPOBOJUTH PEAKIUH, NMOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JINYHBIX BELIECTB:
pacmo3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpoMHI-, MOAMI-, KapOoHat-, ¢docdar-,
CWJIMKaT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI HU3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHMUECKUX BEIIECTB;

® [PUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBLHON ACSATENBHOCTU — aHAIW3 U CUHTE3,
CpaBHEHME, 0000IleHHEe, CHUCTEeMAaTH3allhio, BBISIBICHHWE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUIsI M3YYEHMsS] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKLMi, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHHS — HaOJIOJEHHE, U3MEpPEeHUe, MOJCIUPOBAHHE,
AKCIEPUMEHT (peabHbIN U MBICICHHBIN).
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Y IPAKTUYECKOM JEeSATEIHbHOCTH YEIOBEKa 7
bu6mmoreka [IOK
1.2 BemiecTBa 1 XuMHUECKUEPEAKIIUT 15 1 https://m.edsoo.ru/7{4183
7c
Nroronopazneny 20
Pa3znen 2.BaxHeiinmne npeacTaBUuTe 4 HEOPraHU4eCKUX BellecTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopona. [Tonsarue 06 okcuaax 6 https://m.edsoo.ru/7{4183
7c
Bbu6munoreka [IOK
2.2 Bopopon.ITonsitue 0 KUCIOTaxX U COIAX 8 1 https://m.edsoo.ru/7{4183
7c
Bbubnmmoreka [IOK
23 Bopa. PactBopsl. [TonsaTre 06 0OCHOBaHHSX 5 1 1 https://m.edsoo.ru/7{4183
7c
OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COCTHE bubmmoreia LOK
2.4 . 11 1 1 https://m.edsoo.ru/7f4183
HUH 7e
[lokymeHT co3aaH B anekTpoHHon chopme. Ne 88.29 ot 21.06.2024. VicnonHutens: Nanumos U.P. B I/IEKTPOHHbBINA

Crtpanuua 15 n3 20. CtpaHuua cosgara: 21.06.2024 14:55 =¥ TATAPCTAH



Hroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuognueckasi cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEPEAKIMHU

ITepnoanueckuit 3axoH u [lepuognueckas bubmumoreka [JOK
3.1 CHUCTEeMa XMMUYECKUX AeMeHToB J]. 1. 7 https://m.edsoo.ru/7f4183
Mengene-eBa. CTpoeHreaToma Tc
Xumuueckas cBsizb. OKHCIUTEIBHO- Bubmorexa LIOK
3.2 8 1 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbHBIE PEAKIIUU e
bu6mmoreka [IOK
Hroro no pazmeny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
Tc
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOIT'PAMME
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9 KJIACC

N KonuvecrBouyacoB JIEKTPOHHbIE
n/- HaumeHoBaHuepasaejioB u Konrpoar IIpakrunueck  (uugposbie)
o TeMIIPOTrPaMMbI Bcero  HbIe ne o0pa3oBaTejbHbIe
padoThbI padoTsI pecypchl
Paznen 1.BemecTBO U XMMHYECKUE PeaKIUU
II 0 i
1.1 OBTOPCHHC 1 YTIYOICHHE SHAMHMH 5 1 bu6nmuoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/eioB Kypca 8 kjiacca
o
1.2 HI:;IIOBHHegaKOHOMepHOCTHXHMquCKHXpeaK 4 Bbu6muoteka LIOK https://m.edsoo.ru/7f41a636
C) .
13 FICKTPOTMTHHCCKAS IMCCONHALHA 8 | | Bu6maorexa LIOK https:/m.edsoo.ru/7412636
XVMHYECKUE peaklluy B pacTBOpax
Hroronopazneny 17
Pa3zgen 2.HeMeTaJILI M UX COETUHEHUS
06
2.1 HH1as XaparTeprCTHia XHMITICCIX 4 1 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmsl. ["anorensl
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmuoreka [{OK https://m.edsoo.ru/7t41a636
e€CcoeIMHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmuoreka [{OK https://m.edsoo.ru/7t41a636
COETMHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX
24 anemMeHToB [VA-rpynmsl. Yriepoa u 8 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHECHUS
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Hroronopazneny 25
Pa3znena 3.MeTa/liILI H X COeTUHEHUS
3.1 OO01I1ECBONICTBAMETAIIOB 4 but6mmoreka IIOK https://m.edsoo.ru/7f41a636
32 Baxkneiime Metaiuisl 1 UX COETUHEHUS 16 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pasznen 4.Xumus n okpyskawmas cpeia
4.1 BemectBa 1 MmaTepuainbl B )KH3HU YEIOBEKa 3 bu6moreka IIOK https://m.edsoo.ru/7f41a636
Uroronopaszneny 3
PezepBHOECBpEMS 3 bubmuoteka [{OK https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

Xumusi. 8 kimace: yae0. ais oomeoopazoBatenbHbiX yapexaeauit / O.C. ['abpuensH. - 3-e u3a., crpeorur. - M.: Jlpoda, 2022. - 286 c.

Xumus. 9 kiacc: yae6. s obmeoOpaszoBarenbHbx yupexaenuid / O.C. ['abpuensn. - 3-e uza., crpeotur. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHWE MATEPHAJIBI 1J151 YUUTEJIA

1. I'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacronpHas kaura yunrens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: JIpooa,
2021.
2. I'abpuensn O. C., Smrykosa A. B. Tetpaap ai1st 1a00paTopHBIX ONBITOB U NpakTudeckux padot. 8 k. K yuebnuky O. C. 'abpuensna «Xumus. 8
kiace». M.: [lpoda, 2022.

3. N'abpuensu, O. C. Metogudeckoe nocodue k yueouuky O. C. I'abpuensna «Xumusi». 8 knacc / O. C. IN'abpuensn. — M. : [lpoda, 2021. — 109.
4. Tabpuensn, O. C. Meroanueckoe nmocodue k yueonuky O. C. 'abpuensna «Xumus». 9 kinace / O. C. IN'abpuensa. — M. : Jlpoda, 2021. — 108.
5. Xumus : TexHoiornyeckue kapTol K yueOHuky O. C. ['abpuensna «Xumus. 8 knacey : meroanyeckoe nocobdue / JI. . AcanoBa. — M. : lpoda,
2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenurenannsiehttp:// www.chemnet.ru I'azera « Xumusi» u caiit 1yist yaurens «5 uay Ha ypoK XUMHM
http://him.1september.ru Equnas xomexmus LIOP: [IpenMernast Kommekust « XM
http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4HbIe SKcniepuMeHThI: xumust. Komnekus Poccuiickoro
00111e00pa30BaTeILHOTO MOpTAJIa

http://experiment.edu.ru AJIXUMUK: caiitr JI.FO. Anuk6epoBoit

http://wwwalhimik.ru Bcepoccuiickas onmumnuaga mKoJI-HUKOB MO0 XUMUHN

http://chem.rusolymp.ru Opranudeckas XuMHus: JICKTPOHHBINA YUSOHUK AJIsI CPETHEH IKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJEKTPOHHBIA YICOHUK

http://wwwhemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru /luctaHiimoHHas OJIMMITHA/IA 110 XUMHUU: TEICKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHbIN MPOSKT
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Jlnct cornacosanus k gokymeHTy Ne 88.29 o1 21.06.2024
WHnunaTop cornacoBanus: Manuvos W.P. OQupekTop
CornacoBaHune nHnyumnposaHo: 21.06.2024 14:55

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 fanumos U.P. A

21.06.2024 - 14:56
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