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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1O XUMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTeibHON MpOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHsix B PI'OC OO0, a takxke Ha OCHOBE (hepepalbHON paboyeil MporpaMMbl
BOCIIMTAHUS U C Y4€TOM KOHIETIWHU IPEToIaBaHus y4eOHOTO IMpenMeTa «XUMUs» B 00pa3oBaTeNbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XxuMuu Aa€T MpEACTABICHHUE O IIENsAX, OOUIel cTpaTeruu oOydeHHsI, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJCTBAMH Y4EOHOTO NpEAMETa, YCTaHABIMBACT 00S3aTEIbHOE IMPEIMETHOE
coJiep’KaHue, IpelyCMaTpUBAET pacIipeie]IeHUE €ro Mo KJ1accaM U CTPYKTYpUPOBAHUE IO pa3/ienaM U TeMaM
MPOrpaMMbl MO XHUMUH, OINpPENEISET KOJUYECTBEHHbIE M KAaYECTBEHHbIE XapaKTEPUCTHKU COJEp)KaHus,
PEKOMEHAYEMYIO [TOCIIEI0BATEILHOCTD U3YUEHUS XUMHUHU C YIETOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JOTMKHU y4eOHOT0 MpoLecca, BO3PAaCTHBIX 0COOEHHOCTEN 00y4aroIMXCsl, ONPeIesieT BOZMOXKHOCTH
npeaMeTa JJis peajinzaluuy TpeOoBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs, a Takke TpeOOBaHUM K pe3yiapTaTaM OOydeHHs XMMHM Ha
YpOBHE Iiesield M3y4eHHUs MpeIMeTa U OCHOBHBIX BHAOB Y4eOHO-NIO3HABATENIbHOM JESATEIbHOCTH
00y4JaroIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHHUs.

3HaHME XUMHH CIYXUT OCHOBOM [uis (opMHpOBaHUS MHPOBO33pEHUsI OOYy4aromerocsi, €ero
MpEJICTaBICHU O MaTepuaJbHOM €IUHCTBE MHpa, BAXKHYIO pPOJb UrparoT (opMUpYyeMble XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALEHUSX YHEPTHU M 00 IBOJIIOLUU BELIECTB B MPHUPOJIE, O MYTAX PELICHUS
I00ABHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, dHEPTETUUECKOU, THUIICBON H
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peaan3allii BO3MOXKHOCTEH JIIsl caMOpa3BUTHA U GOPMUPOBAHUS KYIbTYPbI IUYHOCTH,
e€ oOmiel u GYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEN 00yUaromuxcs, HaBbIKOB UX
CaMOCTOSITENIbHOM  y4eOHOM e TENIbHOCTH, SKCHEPUMEHTAJIbHBIX M HCCIIENOBATENbCKUX YMEHUH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCUOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3IJIsia Ha
€IMHCTBO MPUPOBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAllOM B ((OPMUPOBAHUU €CTECTBEHHO -HAYYHOU
IrPaMOTHOCTH O0yYarOIINXCS;

CrocoOCcTBYeT (POPMUPOBAHUIO EHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBiieHUs B 0OOy4yeHUU XUMHH 00eCreYMBarOTCs cHelUuUKOil coiepxaHus y4eOHOTO
npeaMeTa, KOTOPBIM SBJIseTCs MeAaroru4ecky aJalnTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAyKH XMMHUHU Ha
OTPENICIIEHHOM 3TaIe €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o00IIero o0Opa3oBaHUS OpPUEHTHPOBAH HA OCBOCHHUE
00y4aIOUIUMUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPraHU4EeCKOW XUMUU U HEKOTOPBIX
OT/EJbHBIX 3HAYMMbIX NOHATHI OPraHM4YECKON XUMHUH.

CrpykTypa cofepKaHus MPOrpaMMbI 0 XUMHUH C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a K €&
n3yueHuto. CoaeprkaHue CKIAIbIBACTCA M3 CHUCTEMbl NMOHATUA O XMMHUYECKOM 3JIEMEHTE U BEILECTBE U
CHCTEMBI MOHATUH O XUMUYecKoll peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OPraHHW30BaHbl MO MPUHIUITY
IIOCJIENOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX NIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YUYEHHSI O CTPOEHUH aToMa U XMMHYECKOU CBS3H;

— MpeACTaBIEHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKH NOJYYEHHBIX M OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOJHSSA (QYHKIIMH OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXHOCTEH IPAKTUYECKOTO NPUMEHEHHUS U IOIY4YECHHUS
M3Yy4aeMbIX BELIECTB.



OcBoeHue MpOrpaMMbl MO0 XMMHHU CHOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKOMH
COCTaBJISIFOILIEH HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPUPOJbI, HEHHOCTHOIO OTHOUIEHUS K
Hay4yHOMY 3HaHHUIO U METOJaM IO3HAaHUA B HayKe. M3yueHne XuMuM NpOUCXOIUT € IIPUBJICYEHUEM 3HAHUM
U3 paHee U3yYEHHBIX y4eOHbIX NpeaMeToB: «Okpyxkarouuii Mmupy», «buonorus. 5—7 knacce» u «®dusnka. 7
KJIace».

[Tpu M3y4eHnn XUMHUH TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XUMUYECKON HAYKH KakK 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUUECKOMN JIEATEIbHOCTU YEJIOBEKA U KaK OJHOrO U3 KOMIIOHEHTOB
MUPOBOM KyJbTYpHI. 3a7a4a y4eOHOTO IPEeMETa COCTOUT B (POPMHUPOBAHUHU CHCTEMBl XUMUYECKUX 3HAHUI
— Ba@XHEWMMX (PAaKTOB, NOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJIOXKEHUM, NOCTYNHBIX 0000IIEeHn
MHUPOBO33PEHYECKOTO XapaKTepa, sA3bIKa HAyKd, B MPHOOMICHMM K HAyYHBIM METOJaM MO3HAHUS TpU
W3YyYEHHUH BEIIECTB U XUMUYECKUX PEaKIHid, B (JOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUH M MX
MPUMEHEHUH B y4eOHO-TI03HABATEIbHON U y4eOHO-HUCCIIEeI0BATENbCKON e TEIbHOCTH, OCBOCHUH MPABUII
0e30macHOTO OOpaIeHus ¢ BEIECTBAMHU B MIOBCETHEBHOM KU3HH.

[Ipn n3ydyeHun XMMUU Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs BaXXHOE 3HAUEHHE MpUOOpenn
TaKHe LEeNH, KaK:

— (opMHpOBaHHE HWHTEIUIEKTyaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K caMooOpa3oBaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY IPUHATUIO PEUIEHUH, CHOCOOHON aganTUpoBaThCsl K OBICTPO
MEHSIOLIUMCS YCIOBHSM JKU3HH;

— HAIpPaBJIEHHOCTh 00Y4YEeHUs Ha CHCTEMaTH4YecKoe MPHOOIIeHne 00yJalouXCcsl K CaMOCTOSTEIbHON
MO3HABATEIbHON JIEATEIIbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (JOPMUPYIOLUIUM MOTHBALMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— o0ecrieueHre YCIOBHM, CTIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yUYaIOIIUMICS OTIBITa Pa3HOOOpa3HOI
NeSITeIbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), MUMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBanue o0me (GyHKIIMOHATLHONW U €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC
YMEHHUM OOBSICHATh U OLIEHUBATH SIBJICHUSI OKPY)KAIOIIET0 MUPA, UCIIOJIB3Ysl 3HAHUS U OIBIT, MOJTYyYCHHbIE
NPy U3YyYEHUH XUMUHU, MPUMEHATh WX MPU PEIICHUU MpoOJieM B MOBCEAHEBHOW KU3HU U TPYyIOBOI
NEeSATENbHOCTH;

— (dopmupoBaHue y oOyyaroluxcs TYMaHUCTUYECKUX OTHOIIEHUHN, IOHMMaHUs LEHHOCTU
XMMHYECKUX 3HAHUU JUIs BBIPAOOTKH SKOJOTMYECKHU 11€71eco00pa3HOro MoBelIeHUsI B OBITY M TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOTHON CPEibl;

— pa3BUTHE MOTHBALIMU K O0Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis U
HAIPaBJICHHOCTH JAJIbHEUIIETO 00yUYEeHHUSI.

Oo011ee yncino 4acoB, OTBEAEHHBIX 7S M3YUSHHsI XUMHUH Ha YPOBHE OCHOBHOTO 00I111ero 00pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieqo), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KU3HU YENOBEKA. XHMMHS B CUCTEME HayK. Teja M BELIECTBa.
®dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe cocTtosiHue BemiecTB. [loHsTHe 0 MeToaax IO3HAHUS B
xumun. Yuctele BeniecTBa U cMecu. CriocoObl pa3zesieHusi CMeceil.

ATOMBI M MOJICKYJbl. XUMHYECKUE 3JeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH TIOCTOSTHCTBA COCTaBa
BemecTB. OTHOcHuTeNnbHas aTomHass Macca. OTHOcHUTENbHAs MOJIEKYJsIpHas Macca. MaccoBast 10Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemecrBa. Mousb. MomsipHass macca. B3anMoOCBs3b KOJMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo hopmynaM XUMUYECKUX COCIUHEHUH.

dusnueckue U XUMUYECKUE SIBIICHUSA. XUMUYECKas peakuus U e€ Mpu3Hakud. 3aKOH COXpPaHEHUS
MacChbl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukaruss XUMHYECKHUX peakiuil (COeTuHEHUs,
pasNoKeHus1, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU TIOCYI0H, MpaBHJIaMH pabOTHI B Jab0paTopuu U mpuéMamu oOparieHus
c 7nabopaTOpHbIM O00OpYJIOBaHWEM, W3yYeHHE W ONMUCaHWe (PU3NYECKUX CBOWCTB O0Opa3IoOB
HEOPraHMYECKHX BEIIECTB, HaOmoAeHNE (pr3nyeckux (TIaBJIeHUE BOCKA, TasTHUE JIbJIa, PACTHPAHHE caxapa
B CTYIKE, KWUIEHHE W KOHICHCAITUS BOJBI) U XUMHUUYECKHX (TOpEHHE CBEYM, MPOKATMBAHUE MEIHOMU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SIBJICHHWM, HAOJIOJCHHWE W OINWCAaHUE TPU3HAKOB
MPOTEKAaHUS XUMHYECKUX PEaKiui (pa3ioxkeHne caxapa, B3auMOJCHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM
Oapus, paznoxxenue runpokcuaa menu (1) mpu HarpeBaHuu, B3aUMOJCHCTBHE JKeJie3a C PaCTBOPOM COJITH
menu (Il), m3ydeHue crmoco6oB paszeseHus CMeCe: C TIOMOIIBI0 MarHuTa, (PHIIBTPOBaHKE, BHITIAPUBAHUE,
TUCTUIUTSIIMS, XpomaTorpadus, NpoBeIeHHE OUYUCTKU TMOBAPEHHOW COJIM, HAOMIOJeHHE U ONHCaHUE
pe3ynbTaTOB MPOBENEHHUS OIBITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JIaHUE MOJenen
MOJIEKY (ITapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — anemeHT u npoctoe BeuiectBo. Haxoxienue
KHCITIOpOo/ia B pUpojie, GU3NYECKUe U XUMHUECKUe cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciaopoaa. CrocoObl TOMy4eHHS KHUCIOpoJa B JIaOpaTOpUU U MPOMBIIIIEHHOCTH. Kpyrosopot
KHcaopoaa B npupoae. O30H — aloTponHas MoAU(UKALIHS KUCIOPOa.

TennoBoi 3P PeKT XMMHUUECKON peakliuy, TEePMOXUMHUYECKUE YPaBHEHUS, K30~ U SHJIOTEPMUYECKHE
peakiuu. TOIUIMBO: Yroib U METaH. 3arps3HeHHE BO3/yXa, YCUIICHHE TaPHUKOBOTO dPdeKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — snement u mpocTtoe BemiecTBO. HaxoxaeHue Bojopona B mpupoje, (pusnueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydyeHus. KucaoTel u conu.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopel. HacklieHHbIE 1 HEHACBIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B BOJie. MaccoBasi 1015 BEILIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA
BoJibl. OcHoBaHus. Ponb pacTBOpoB B mpupone U B KU3HU yesnoBeka. KpyroBopoT Bojabl B mpupoje.
3arps3HeHre TpUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJL.

Knaccudukamuss  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
coneoOpa3yromire (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromiue. HoMeHkaTypa OKCHIOB.
du3nueckre 1 XMMHUYECKHe CBOMCTBA OKCUIOB. [lomyuenue okcuios.

OcHoBanus. Knaccudukanus ocHOBaHUI: METOYN M HEpACTBOpUMBIE OCHOBaHMs. HomeHkaTypa
ocHOBaHUM. DU3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0CHOBaHUM.

Kucnotel. Knaccudukarus kucnot. Homenknarypa kucioT. @u3ndeckre 1 XUMHYECKHE CBOMCTBA
kucnoT. Pan aktuBHoctu metasuioB H. H. bekerosa. [losyuenue kucior.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa cosiell. [lonmydenune coseit.

I'eneTnueckas CBsI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUH.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIpECICHUE COJEpP)KaHUsd KUCIOpoJa B BO3JyXe, IIOJIydeHHE, COOMpaHue,
pacro3HaBaHKe U U3YYCHHE CBOMCTB KUCIOPO/a, HaOII0IeHIE B3aMMO/ICHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCJIOBHS BO3HHUKHOBEHHUS M IpPEKpalleHHUsl TOpeHus (Iokapa), 0O3HaKOMJICHHE ¢ 00pa3liaMu OKCHAOB U
OTIFICAHME MX CBOMCTB, TIOJyIeHHE, COOMpaHue, paclio3HaBaHNE U U3yYCHHE CBOMCTB BOIOpoIa (TOpEeHHE),
B3auMojeiicTBue Bogopoaa ¢ okcugom wmeau (IlI) (Bo3MoOkHO wHCHONB30BaHHE BHAEOMATEPUATIOB),
HaOroieHue 00pas3IoB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBAaHHUE OCOOEHHOCTEH pPacTBOPEHHS
BEIIECTB C Pa3IMYHOW PACTBOPUMOCTBHIO, PUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MACCOBOM JI0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHME BOJBI C METaUIaMU (HATPUEM U KallbIieM) (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUAIIOB), HCCIEOBaHHE OOPa3I0B HEOPraHMYECKHX BEIIECTB Pa3IHIHBIX
KJIacCOB, HAONIOJICHHE W3MEHEHHsI OKPACKd WHIUKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, M3ydeHHE
B3auMoeiicTBus okcuaa meau (1) ¢ pactBopoM cepHOW KHCIOTHI, KUCIOT C METajUlaMH, PEaKIui
HENTpadu3aliy, IOJIydeHHE HEPAaCTBOPUMBIX OCHOBAHHil, BBITECHEHHE OJHOIO MeTallla JPYrUM U3
pacTBopa COJM, pelIeHHe SKCIEPUMEHTAIbHBIX 3a/a4 1o TeMe «BakHelne Kiacchl HEOPraHUYECKUX
COCTMHEHU .

IMepuonuveckuii 3axkoH u Ilepumoguveckas cucremMa xuMuU4YecKux 3jemenros JI. MW
Menpeneesa. Crpoenne aroMoB. Xumuueckasi cBfi3b. OKHCINTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TOTMBITKM KJIAaCCHU(UKAIIMU XUMHUYECKUX dJeMeHTOB. [loHsATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (IIeJIOUHBIE U [IeJIOYHO3EMENTbHbIE METAILJIbI, TaJ0TeHbl, HHEPTHBIE I'a3bl). DIIEMEHTbI, KOTOphIE
00pa3yroT am(pOTEpHBIE OKCUBI U TUIAPOKCHIBI.

[Iepnoanueckuit 3akoH. Ilepumonnueckas cucrema xumuudeckux aneMmeHToB J[. M. Menneneesa.
Kopotkonepuoanast u jyinaHonepuoHas ¢popmsl [leprnonndyeckoil cucTeMbl XUMHUUYECKUX IEMEHTOB /1.
N. Menneneesa. Ileproaer u rpynmnbl. @U3NYECKUI CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEpHOAA U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siaep. M3oTombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000710ueKk aToMOB TepBhIX 20 XUMHUYECKUX 3IeMeHTOB llepuommueckoit cuctembr JI. M. Menneneena.
XapakTepuCTUKa XUMHUYECKOrO 3JIEeMEHTa Mo ero mnoJjiokeHuto B Ilepumomnueckon cucreme [ U.
Meunneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMHUYECKHX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue Ilepumoanueckoro 3akoHa W IleprognMueckoil CUCTEMBI XUMHUYECKHUX AJIEMEHTOB JUIS
pa3BuTHs Hayku U ipakTuku. [. . MeHnneneeB — yd€HbIi U rpakJaHuH.

Xumuyeckas cBs3b. KoBaneHTHast (NoJisipHAash M HEMOJISIpHAsi) CBS3b. DJIEKTPOOTPULIATEIBHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl OkuciaeHus u
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IxKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAUIOB M HEMETANIOB, B3aUMOJICHCTBUE THUAPOKCHUAA LIUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPBl OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuu pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUM XMMHUHU B § KJIacce€ OCYIIECTBISETCS 4epe3
WCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAYYHbIN (DaKT, THIIOTE3a, TEOPUS, 3aKOH, aHAIIU3, CHHTE3,
KIaccuuKaIus, NepUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, HU3MEPEHUE, MOJIENb,
SIBJICHUE.

®du3nka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, DJIEKTPUYECKUI 3apsj, BEIIeCTBO, TeNo, OObEM, arperaTHoe COCTOSIHHE BEIIeCTBa, Tas,
(u3nuecKre BeINUMHBI, eUHUIIBI H3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: atmocdepa, ruppocdepa, MUHEpAIbl, TOPHbIE MOPOIbI, IMOJIE3HBIE HCKOMAeMEbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYECKas peaKkIus

Ilepnoanueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux sineMeHTOB [[. M. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMMHMUYECKHX JJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KaJIMsl, KajdbllUd M HMX COCJUHEHUH B COOTBETCTBHU C TIOJIOKEHUEM DJJIEMEHTOB B
IIepnoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUABI XUMUUECKOW CBS3U. THIIBI KPUCTAUTMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOM CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKHUX BEIISCTB. XMMHUYECKHAE CBOWCTBA BEIICCTB,
OTHOCSIIIIUXCS K PA3JINYHBIM KJIACCaM HEOPTraHUYECKUX COCTMHEHHH, TeHETHYECKas CBSI3b HEOPraHUYECKUX
BEIIIECTB.

Knaccudukanus XUMUYECKHX peaKIUid MO0 pa3IudyHbIM TMpU3HAKaM (M0 YHCIYy MU COCTaBYy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3()QeKTy, M0 HU3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, MO0 OOpPaTUMOCTH, MO YYACTHIO KaTajau3aropa). DK30- U IHIAOTEPMUUYECKUE
peaKkIfy, TePMOXUMUYECKHE YPABHECHHUS.

[Tonsatue o ckopocTr XuMu4eckoit peakiuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX
peaknusax. [loHsATHE O TOMOTEHHBIX M TETEPOTeHHBIX peaknusax. [loustue o karamuze. [lomstue o
XUMUYECKOM paBHOBeCHH. DAKTOPHI, BIHSIONIME HA CKOPOCTh XMMHYECKOW PEaKIWH W TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUM,  DJIGKTPOHHBIH  OajaHC  OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHOW peakiuu. COCTaBJICHHE YPAaBHEHHN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
WCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust >IEKTPOJUTHYECKON NUCCONMAIAN. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C Pa3IMYHBIMU BUJIAMH XUMHUYECKOW CBsI3H. CTENEHb IUCCOLUALUU.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peaknun wnonHOTO OOMEHa. VYCIOBHS TPOTEKAHUS pEaKIMid HWOHHOTO OOMEHa, TOJIHBIE |
COKpaIllEHHbIE HOHHBIC YypaBHEHUs peakuuil. CBOHCTBa KHCIOT, OCHOBAHUMW M COJIEM B CBETE
MIPEACTABICHUI 00 3JEKTPOMTHYECKOW nuccormanui. KadecTBeHHbIe peakiuu Ha WOHBL [loHsATHE O
TUPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMIJIEHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAJIOB U
HeMeTaiyioB (rpaduTa M anmMmasa), CIOKHBIX BELIECTB (XJIOpuAa HATpHs), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMHUYECKOW peakluy OT BO3JCHCTBUS  Pa3lIMYHBIX  (PAKTOPOB, HCCIEIOBAHUE
AJIEKTPOTPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOIUAIIMH KUCIIOT, IIEI0Yel U coyel (BO3MOKHO
UCIOJIb30BaHME BHUIEO MAaTEpHANOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKH MPOTEKaAHUs
peakiuii MOHHOrO oOMeHa (oOpa3oBaHME OCajKa, BBIIEICHHE Ta3a, O0pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEakIUil (rOpeHue, peaxiuu
pa3ioXKeHUsl, COCNWHEHUs), PAcClO3HABaHWE HEOPraHWYEeCKHX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaklMil Ha MOHBI, PELIEHUE FKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl M UX COeAUHEHUS

OOmiass xapakTepucTHkKa TranoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEHCHH
okucinenus. Ctpoenue u GU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMUYECKUE CBOKCTBA HA
npuMepe Xjopa (B3auMOJICHCTBUE ¢ METalJIaMH, HEMeTallJlaMH, Iienodamu). Xaopoojopona. ComnsHas
KHCIJIOTA, XMMHUYECKHE CBOICTBA, MOJy4YeHUE, NpUMeHeHue. [lelicTBHe Xjopa M XJIOpPOBOJAOPOJA Ha
OpraHu3M 4YenoBeka. BaxkHeillre XJI0puabl U UX HAXOKIEHHUE B IPUPOJIE.

Oobmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
crenenn okucineHus. CtpoeHne W (pu3MuUecKWe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJA M CEpHI.
AnnoTpomnHbie MOIU(UKAIIMKA KHCIOPOa U cepbl. XUMUYECKHe cBOKCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢buznueckue U XuMu4yeckue cBoicTBa. OKCHIIBI Cephbl KaK MPEICTaBUTENN KHCIOTHBIX OKCUAOB. CepHas
KHCToTa, (U3NYECKUE M XHMHUYECKHE CBOMcTBa (00IMME Kak MpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). XUMUYECKUE PEaKlUd, JIeKAIINe B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOJyd4eHUs



cepHoil kucnotsl. [IpuMenenue cepHoit kuciaoTbl. ConM CEPHOM KUCIOTHI, KAUECTBEHHAs peaklus Ha
cynbdar-uon. Haxoxxnenue cepbl u € CoeAMHEHMI B IpUpoae. XUMHUECKOE 3arpsi3HEHHE OKPYKaIoLIeH
Cpeabl COCAMHEHUSMH Ccepbl (KHCIOTHBIC M0KIH, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
IIpEeIOTBPALLECHUS.

OO6mas xapaktepuctuka 3meMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
CTETIEHH OKHUCIIEHHs. A30T, paclpoCTpaHCHHE B NpUpOJe, (PHU3UYECKUE W XHUMHUYECKHE CBOWCTBA.
KpyroBopoT azora B mpupoie. AMMHUaK, €ro (u3NYecKHe M XHMHUYECKHE CBOICTBA, IMOJyYCHHE H
npuMeHenne. Coim aMMOHUS, WX (pU3MUYECKHEe M XMMHYECKHE CBOMCTBa, mpuMeHeHHne. KadecTBeHHas
peakiusi Ha MOHbI aMMOHHUA. A30THas KUCJOTa, €€ IoJylydyeHue, QU3NYeCKue M XMMUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHCIOT W cnenupudeckue). Mcmonp3oBaHWe HUTPATOB M COJIEH
aMMOHMSI B KauecTBE MMHEPAIbHBIX yN0OpeHHil. XMMHUYECKOE 3arpsi3HEHUE OKpYXKarolled Ccpebl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JO0KJIM, 3arps3HEHUE BO3AyXa, HOYBbI U BoA0EMOB). dDocdop,
ajutoTpornHbie Moaudukanuu Gocdopa, dpuznueckre u xummuueckue cpoictBa. Oxcun docdopa (V) u
dbochopHas kucioTa, PU3MUECKHE W XUMUUYECKHE CBOMCTBA, mojyueHue. Mcmons3oBanue ¢ocdartoB B
KayecTBE MUHEPAIbHBIX Y100pEHUH.

O6mas xapakrepuctuka 35eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE
CTENEeHU OKHUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIE MOJU(PHUKAIIMH, PACIPOCTPAHEHHE B MPUPOJE, (PU3HUECKUE
U XUMHYeckue cBoiicTBa. Ancop6bums. Kpyrosopor yriepona B mpupoje. OKcuisl yriepoia, HUX
¢busznueckue M XUMHUYECKHE CBOICTBA, NEHCTBHME HA KMBBIE OPTaHU3MBI, MOJTYYE€HHUE M TPUMEHEHHE.
DKoJjoruueckre npobieMspl, cBsizaHHbIE ¢ okcujoM yriepona (1V), rumnoTesa rio6asbHOr0 MOTEIJICHUS
KJIUMaTa, NapHUKOBBIN 3((eKT. YrosibHasg KUCIOTa U €€ COJH, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
nosiyueHue U npumeHeHue. KayecTBeHHas peakuus Ha kapOoHaT-voHBI. Mcronb3oBaHue kapOOHATOB B
ObITY, MEUIIMHE, TPOMBILIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAaX KAaK O COENMHEHUSX yriepoaa (MeTaH,
3TaH, 3TUJICH, alleTHIIEH, ATAHOJ, TJIMIEPHH, YKCYCHas KucioTa). [IprupoaHble HCTOYHUKH YTIIEBOAOPOIOB
(yronp, mpupomHBIA Ta3, He(PTh), MPOAYKTHI HUX TepepaboTku (OEH3WH), WX pPOJb B OBITYy U
npoMblieHHOCTH. [loHsTHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBojgax — M HX
POJIK B )KM3HU YeloBeka. MaTepuaibHOE €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCAUHEHUH.

Kpemunii, ero ¢Qusmyeckne m XUMHUUYECKHE CBOWCTBA, TMOJy4YeHHE U TpuMeHeHue. CoeauHEHUs
KpeMH#us B ripupoe. O6mme npeacrabienns 06 okcuae kpemuus (1V) u kpemuueBoit kucinore. CHIIMKATHI,
UX HCIOJb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeilline cTpouTenbHble MaTepHalibl: KEpaMUKa,
CTEKJIO, LIEMEHT, OeToH, xene300eToH. [IpoOnembl 0e€30macHOro HCMOIB30BAaHUS CTPOUTEIBHBIX
MaTepHajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ikcnepumenm:

U3yueHHe 0O0paslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHCJOTBI, IPOBEICHUE
KaueCTBEHHBIX peakUuid Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB HX MPOTEKAHHS, OIbBITHL,
oTpaxaromue (u3n4Yeckue M XUMHUYECKHE CBOWMCTBA TaJIOTEHOB U HUX COEJUHEHHH (BO3MOYKHO
UCIIOJIb30BAHME  BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C oO0pa3lamMu XJOpUAOB  (TaJIOT€HU]IOB),
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB),
HaOo/IeHNe Mpoliecca OOyrIMBaHUS caxapa IMoJA ACWCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIOTHI,
M3Y4YEeHHE XUMHYECKUX CBOMCTB Pa30aBIIEHHON CEpHOI KUCIOTHI, TPOBEJICHHE KaUeCTBEHHON PEaKuu Ha
cynbdaT-uoH 1 HabII0eHHe IpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHUE ¢ (PU3NYEeCKUMH CBOMCTBAMHU a30Ta,
dochopa u ux coeauHEHUH (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANOB), 0Opa3liaMy a30THBIX U
¢dochopHbIX ynoOpeHui, MoylyyeHHe, COOMpaHME, paclo3HaBaHHE W M3Y4YEHHE CBOICTB amMMHMaka,
MIPOBEJICHUE KAYECTBEHHBIX pEaKUMid Ha MOH aMMOHHUSA U ¢ochaT-MOH U M3YyuYeHHE MNPU3HAKOB HX
NPOTEKaHMsl, B3aUMOJICWCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHCIOTBI C MeAbl0  (BO3MOXKHO
UCIOJb30BAHUE BUAEOMATEPUAIOB), U3YUEHHE MOJEeH KpUCTAUIMYECKUX DPEUETOK anMasa, rpadura,
¢bynnepeHa, 03HAaKOMJIEHHE € MIPOLIECCOM a/ICOPOLIMU PACTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHUBOra3a, MoJlydeHHe, coOupaHue, paclo3HaBaHUE M U3y4EHUE CBOICTB YIJIEKHCIIOTO
ra3a, IpoBeJeHNE KAYeCTBEHHBIX peaklMii Ha KapOOHAT M CUJIMKAT-HOHBI M H3y4eHHE MPHU3HAKOB HX
NPOTEKaHMs,  O3HAKOMJICHHME C  MNPOAYKUMEH  CHWIMKATHOW  NPOMBIIUIEHHOCTH,  pEIICHHUE
AKCMEPUMEHTAIBHBIX 3334 10 TeMe «BaskHel e HeMeTalTbl U UX COSTUHEHUSD).

MeTtanjibl 1 UX COeTMHEHHS



OOmiast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMU WX TOJIOXKCHHUS B
[lepuoanueckoit cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa u crpoenusi atomoB. CtpoeHue
MeTayIoB. MeTajnueckas CBsA3b U METAININYECKasi KpUCTAIIIMYECKas peIETKA. DIEKTPOXUMUYECKHUM Psift
HaNpsDKeHUH MeTayuioB. OU3MUYeCcKre U XMMHUYECKUE CBOMCTBAa MeTayutoB. OOIIme crnocoObl MOTydeHus
MeTayuioB. [ToHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBhl (CTalb,
9YyT'yH, JIOPATIOMUHUHN, OpPOH32) U UX IPUMEHEHUE B OBITY U TIPOMBIIIIICHHOCTH.

[[leounble MeTamibl: NoJIOXKeHHE B llepmoamveckoid cucteme XuMudeckux snemeHToB [ .
MenneneeBa, CTpOEHHE UX aTOMOB, HaXoKJeHUE B npupoje. dusnueckue 1 XUMHUYECKUE CBOICTBA (Ha
npuMepe HaTpust U Kains). OKCUJIBI M TUAPOKCHIBI HATpHs U Kanus. [[puMeHeHne mea0uHbIX MEeTauioB U
HX COCMHECHUM.

[IlenoyHO3eMeNbHBIE METAUIBI MAarHvii M Kajablui: noJiokeHue B Ilepumonmueckoi cucreme
xuMuueckux 3neMeHToB . 1. MeHeneeBa, cTpoeHME UX aTOMOB, HaXOXKJIeHHE B ipupoe. Puznueckue
1 XMMUYECKHE CBOICTBA MarHus U Kajiblys. BaxHeine coeinHeHns Kablus (OKCUI, THIPOKCU, COJIN).
XécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunnil: nonoxxenue B [lepronnueckoit cucreme xumudeckux sneMeHToB /. M. Menneneesa,
CTpOEHHE aTOMa, HaXx0Xk/IeHue B ipupojie. Pusndeckre 1 XMMUYECKUE CBOMCTBA alFOMUHUS. AM(OTEpHbIE
CBOMCTBa OKCHJIAa U THAPOKCH/IA ATFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuonnueckon cucreme xumuyeckux sieMeHtoB [[. M. MeHnneneesa,
CTpOEHHE aToMma, HaxoxkJaeHue B mnpupoje. dusznueckue um XuMHyYecKue CBOMCTBa xene3a. OKCuubl,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMu METauIOB U CIUIABOB, MX (U3NYECKUMH CBONCTBaMH, H3yueHUE
pe3ynbTaTOB KOPPO3WUH METAJUIOB (BO3MOKHO WCIOJIb30BAaHHWE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUS OKCUAA KalbLMsI U HATPUS C BOAOM (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IIpollecca TOPEHHUs jKele3a B KUCIOpoJe (BO3MOXKHO
MCI0JIb30BAHNE BUJEOMATEPHATIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HAa MOHBI: MarHus,
KaJIbIIMsl, alTFOMUHMS, IMHKa, xkene3a (1) u xeneza (111), mequ (1), HabmroneHne U onmMcanue MPOIECCOB
OKpalllMBaHUs [JIaMEHH HOHAMU HaTpUs, Kallus U KaJabIus (BO3MOKHO UCIIOJIB30BaHUE BUICOMATEPHUATIOB),
uccienoBaHue aM@OTEPHBIX CBONCTB THAPOKCHAA ANIOMUHHUS M THAPOKCHAA IIMHKA, pelIeHue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COCTUHEHUS.

XuMHUSA 4 OKPYKAaKIIas cpena

BemectBa u MmaTepuaibl B IOBCEAHEBHOM KM3HU YesIOBEKa. be3onacHoe ncnoib30BaHue BEUIECTB U
XUMHYECKUX peakluii B ObITy. [lepBas mOMOIIb MPH XUMHUYECKHUX 0KOTaX U OTPABICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYXKarollel cpelibl (IIpeaenbHas JOMyCTUMasi KOHIIEHTPaI|s BEIIeCTB,
nanee — [1/1K). Ponb XuMuu B perieHUH 3KOJIOTHYESCKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHrue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3EH NPU M3YYEHMM XMMHHM B 9 Kilacce OCYLIECTBISIETCA 4epe3
MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecCTBEHHO-HAYYHbIE TOHATH: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CHHTE3,
KJaccuguKanus, NepUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIEINb,
SIBJIICHUE, TAPHUKOBBIN 3(h(HeKT, TEXHOIOTHsI, MaTepUaIbl.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOMbl, PaAUOAKTUBHOCTD,
MOJIEKYNa, OJJEKTPUYECKUI 3apsii, MPOBOIHHUKH, IOJYPOBOJHUKH, ITUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperatHoe COCTOSHHME BELIeCTBa, Tra3, pPacTBOp, PacTBOPUMOCTS,
KpUCTAJINIMYECKass pem€Tka, CIaBbl, (U3MUECKHWE BETUYMHBI, €IUHUIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, TJIaHETHI, 3BE3/1b1, COJIHIIE.

buosorusi:  ¢dorocuHTe3, abIxaHue, Ouocdepa, SKOcHCTEMa, MHHEpabHBIE YAOOpEHMS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHHS IPOTPAMMbI OCHOBHOTO 00IIIero 00pa3oBaHUs JOCTUTAIOTCS B
Xxone OOy4YeHHsT XUMHH B €IUHCTBE Y4E€OHONW M BOCHHMTATENILHOW MAEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
MIPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHM MOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAOT TOTOBHOCTh OOYYAIOLIMXCSI PYKOBOJICTBOBATBHCS CHUCTEMOI
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIbITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHMYECKOMY M HAyYHOMY
HaCJIEIUI0, TOHUMAaHMsI 3HAU€HUsI XMMHUYECKON HayKu B JKU3HM COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEPHOW HH(pOpManueld O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOM H
OTEYECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUSX 00 yCTpOWCTBE MHpa U 00ILECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAIbHBIX HOPMaxX W MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIE3HOU, YYEOHOHUCCIIEIOBATEIHCKON, TBOPUECKOM
U JpYyruxX BHUJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHON JEATENbHOCTH MpH
BBITIOJIHEHUH Y4eOHBIX, IMO3HABATENbHBIX 33/a4, BBIOJHEHUU XHMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIOHMMAHHUIO M B3aUMOIIOMOLIM B Ipoliecce 3TOW yuyeOHOM
JESTEIIbHOCTH, TOTOBHOCTH OLICHMBATH CBOE IMOBEACHHWE M IOCTYIKH CBOMX TOBApUIIEH C MO3ULMH
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € Y4ETOM OCO3HAHHUS MOCIIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIIAIOIIME OCHOBY JUISl IOHMMAaHUS CYIIHOCTH HAYYHOU
KapTUHBl MHpa, MpPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTUS HPUPOIBI, B3aUMOCBS3AX
4eJI0BEKA C IIPUPOJIHON CPENOl, O POJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MI0JIy4YeHHE HOBBIX 3HAHUI IO XMMHH, HEOOXOAUMBIE
i OOBSICHEHUS HaONIONaeMbIX IIPOLECCOB U SIBICHUH, I03HABaTeIbHON, HMH(MOPMAIMOHHON H
YUTATENICKOM KyJIBTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMHU,
CIPaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH NH(OPMALIMOHHBIX TEXHOJIOT U]

uHTepeC K OOY4YEeHHI0O M IO3HAHHIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTh M CHOCOOHOCTh K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHMs B JlaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LICHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHHs), HEOOX0 IUMOCTH COOIIOICHUSI TPABUII O€30MIaCHOCTH IIPU 0OpaIleHHH C
XMMUYECKUMU BEIIEeCTBAMH B OBITY M peabHON JKU3HU;

5) Tpya10BOr0 BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3Y4YEHUIO NMpodeccHii 1 Tpyaa pa3IudHOro pojia, yBaXXeHHe K Tpyay U
pe3yspTaTaM TPYIOBOM NEATENbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHHUS NPEIMETHBIX 3HAHWH IO
XMMUHM, OCO3HAHHBIN BBIOOp HHIAMBHUIYAIIbHON TPAaeKTOPUHM MPOJOJDKEHHs 00pa3oBaHUs € Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH, YCIIETHOM
npoeccHOHATBbHON JIEATENILHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh a/JaliTUPOBATHCS B
npoeccuoHaIbHOU cpesie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



IKOJIOTHYECKH 11e71ecO000pa3HOe OTHOIICHHE K MPUPOIC KaK HCTOYHHKY )KH3HU Ha 3eMIIe, OCHOBE €€
CYIIECTBOBaHMS, TOHMMAaHWE IIEHHOCTH 3I0pPOBOTO M Oe30macHoro o0pasa >KHW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXMYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH
coOnrofieHusT TIpaBWJI OE30IIaCHOTO TMOBEJACHUS TpU PadOTEe C BEMIECTBAMH, a TAaKKE B CHTYyAIHSX,
YIPOKAKOLIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUWs, TOJydaeMble TPH H3YYCHUW XHMHH, JUIS PEIICHUS 3ajad,
CBSA3AHHBIX C OKPYXAIOLIEH NPUPOJHON CPENOM, Ul INMOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYJIbTYpHI,
OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U IyTeH UX PEIICHUs TOCPEICTBOM METOJIOB
XUMHUHU, DKOJIOTHUYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBAaTHCA WM B  II03HABATEJIBLHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yAbTATOB BBIACIAIOT 3HAYUMBIE JUIsI  (POPMUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYyYHbIE TTOHATUS (3aKOH, TE€OpHUs, MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIeCC,
OKCIIEPUMEHT W JIPYroe.), KOTOPBhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
TO3BOJIIIOT Ha OCHOBE 3HAHWI M3 3TUX MPEaMETOB (OPMHUPOBATH MIPEICTABICHUE O LETOCTHOW HAyYHOU
KapTUHE MHUpa, W YHUBEpPCAIbHbIE Yy4YeOHbIC JeHCTBUs (TIO3HABATENbHbIE, KOMMYHHKATHBHBIC,
peryasiTUBHBIC), KOTOpble oOOecreyuBalOT (QOopMUpPOBaHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBIICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble Jornveckue aelcTBUS:

YMEHHUS UCIIOJIB30BaTh MPUEMBI JJIOTHUECKOTO MBIIICHHS IPU OCBOCHUN 3HAHUM: pACKPBIBATH CMBICIT
XUMUYECKUX TMOHITHH (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIWBATH B3aUMOCBS3b C JPYTHMU
TIOHSATUSMH), WCIOJB30BaTh TMOHATHS I OOBSICHEHHS OTACIbHBIX (DAKTOB W SIBJIICHWU, BBIOUpATh
OCHOBaHHUSI M KpUTEpUU I KIacCU(UKAIIMM XUMHYECKHUX BEIIECTB W XHMHYECKHX PEaKIUH,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBCHHBIC CBS3M MEXKIYy OOBEKTAMU HW3y4YEHUsS, CTPOUTH JIOTUYCCKUE
paccyxieHust (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH), IeJIaTh BBIBOJIBI U 3aKJIFOUCHHS;

yMEHHE TPUMEHATh B TPOILECCe IMO3HAHMS TOHATHS (MPEIMETHBIE W METamnpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEMbIE B XUMUH, MPE0OPa30BhIBATH IIIUPOKO MPUMEHSIEMBIE
B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMHUUYECKHI 3HaK (CUMBOJI DJIEMEHTA), XUMU4ecKas GpopMylia u
ypaBHEHHE XUMHUYECKOW PEAKIMW — TPH PEIICHWH YYEOHO-TTO3HABATEIBHBIX 3aJad, ¢ y4ETOM OTUX
MOJICJIbHBIX TMPEACTABICHUM BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3y4YaeMbIX
00BEKTOB — XHMHUYECKHX BEIIECTB M XHMHYECKHX pEaKIHMi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICICTBEHHBIC CBSI3U M TPOTUBOPEYUMS B U3y4aE€MbIX ITPOIECCAX U SABJICHUSX.

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

YMEHHME HCMOJIb30BATh MOCTABJICHHBIE BOIMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B
KauyeCTBE OCHOBBI 7151 (JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)K ICHHIA;

NpuUOOpeTeHUe OMbITa [0 IJAHUPOBAHUIO, OPraHu3allud ¥ TMPOBEACHUI0 YUYEHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HAONI0JaTh 3a XOJOM IIPOIlecca, CaMOCTOSITENLHO MPOTHO3UPOBATH €0
pe3ynbTaT, GopMynupoBaTh 0000IIEHNS U BBIBOIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEI0OBAHMS,
COCTaBJISATh OTUET O MPOJCIIaHHOK padoTe.

PaGora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATh HH(GOPMAIIUIO PA3TUYHBIX BUIOB U (hopm
MPEACTABJICHUS, MOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-MOMYJSpHAs JIMTEPATypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIE TTOCOOMS, pecypchl HTepHeTa), KpUTHUECKU OIICHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPHUMEHSITh Pa3UYHbIE METOIbl M 3alpoChl MPH TMOUCKE U OTOOpe HHPOpMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJMMBIX Ui BBHITIOJHEHHS Y4eOHBIX M IIO3HABATENBHBIX 33]a4
OTpeNeNnéHHOr0 TUIA, MNPUOOpPETeHHe OmbITa B OO0JIACTH  WCMONB30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJIAJIECHUE KYJIbTYpOM AaKTUBHOIO MCIOJb30BaHUS Pa3IMYHBIX
MTOUCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh OMTUMANbHYIO (OpMY MpeacTaBieHHs] WHOOPMALUU U



WLTIOCTPUPOBATH PelIaeMble 3ajaui HECTIOKHBIMHU CXeMaMHU, JHarpaMMaMu, ApYyruMu (popmMamu rpapuku
M UX KOMOMHALUAMIU;
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B MPOLIECCE YUEOHOM M NCCIIEA0BATEIBCKOM NS TEILHOCTH
MHGOPMALMIO O BIIMSHUHM TPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHCTBAa W TPAaHCIOPTAa HA COCTOSHUE
OKpYKaroLEel MPUPOTHOM CPELBI.
KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:
YMEHHMS 33/1aBaTh BOIIPOCHI (B X0/1€ AMAIOTa U (MIN) AUCKYCCHH) IO CYILIECTBY 00CYX/1aeMOM TEMBI,
(bopMynHpOBaTh CBOM NPEAIOKEHHSI OTHOCHTEIHHO BBHITIOJIHEHHUS IPEATIOKEHHOH 3a1a4H;
YMEHHS TPEACTABIATh IOJYYEHHbIE PE3YyNbTaThl MO3HABATENBHOW JESITENbHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaX; JeJaTh IMPE3EHTALUIO0 PE3yIbTaTOB BBIIIOJHEHUS XUMHYECKOIO SKCIEPUMEHTa
(JtabopaTopHOTO OTBITA, Ta00PATOPHOU PAOOTHI MO MCCIIEAOBAHNIO CBOMCTB BEIIECTB, YUCOHOTO MPOCKTA);
YMEHHSI Y4e€OHOrO0 COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIbHOW U
UCCIIEIOBATENIbCKON JESITEIbHOCTH TPU PELICHUHM BO3HHUKAIOUIMX MpPOoOJieM Ha OCHOBE yuyéTa OOMIMX
MHTEPECOB M COIVIACOBaHUS MO3uLui (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIUSI COBMECTHBIX JCWCTBMM, OIpENeleHUEe KPUTEPUEB IO OLEHKE KauecTBa BBIIIOJHEHHOU
paboThl U ApyTrHE).
PeryasiTuBHble yHMBepcaJIbHbIe YUeOHblIe AelicTBUA:
YMEHHE CaMOCTOSATENbHO OIpeaeisTh LEIu JeSTeNIbHOCTH, IUIaHUPOBaTh, OCYILECTBIATH,
KOHTPOJMPOBaTh M IPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO NESATENLHOCTb, BHIOMpATh Hambojee
s dexTuBHBIEC CITOCOOBI pelieHUsT y4eOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEIOKEHHBIM aITOPUTM ACUCTBUI MPHU BBIOJIHEHUH 33JJaHUNA C YYETOM IMOITY4EHUS
HOBBIX 3HaHHM 00 U3y4aeMbIX 00bEKTaxX — BEIIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBHUE MOJYyYEHHOTO
pe3ynbTaTa 3asBJICHHON LEeNIH, YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaracMblie B
YCIIOBUHM 3aJJaHU.
HNPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 00SI3aTEILHOTO COAEP KaHMsI, YCTAaHOBJIEHHOTO
TaHHOM (enepanbHON paboveid mporpaMMON, BBIIEISIOT: OCBOCHHBIE 00yJYaIOIIUMHUCS HayIHBIC 3HAHUS,
YMEHHS ¥ CLIOCOOBI AeUCTBUM, crieliupruecKue Ui MpeAMEeTHON o0nacTu «XUMHUs», BUIbI JESITEIbHOCTH
[0 TIOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEpIpETaluu, MpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.
K xonuy oOyuenus B 8 kiiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXkaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
® PACKpBIBATH CMBICI OCHOBHBIX XMMHUUYECKHX MOHSATUI: aTOM, MOJIEKYJa, XUMUUECKHUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHTEJIbHAs aTOMHAs U MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIlIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi [Nl XMMHYECKOrO 3J€MEHTAa B COCIMHEHHH, MOJSPHBI 00bEM, OKCHI, KUCIOTa,
OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas peakuus,
KJIacCU(pUKAIUs PEaKuii: peakuu COCIUHEHUS, PEaKIMK Pa3JI0KECHUS, PEaKIUU 3aMEelICHHS,
peakiuu oOMeHa, 3K30- ¥ SHI0TEPMHUYECKHE PEaKIuu, TeIoBON 3 (PEeKT peakiuu, aapo aToMa,
AIIEKTPOHHBIN CIIOM aToma, aTOMHas OpOUTalb, pauyc aToMa, XUMHUUYECKasi CBS3b, MOJSPHAs U
HETOJISIpHAsl KOBAJEHTHAs CBsI3b, MOHHAS CBS3b, HOH, KATUOH, AHUOH, PacTBOP, MaccoBas J0Jis
BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPALMs) B paCTBOPE;

® MJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX ITOHATUI U IPUMEHSTH 9TH ITOHATHS IIPU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

® UCMOJb30BAaTh XMMHUYECKYID CHUMBOJIUKY JUISI COCTaBieHUs (POpMysa BEIIECTB U YpaBHEHHH
XMUMHMUYECKUX PEaKLINN;

® OMNpeAeNsITh BAIEHTHOCTh aTOMOB 3J€MEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb OKHUCICHUS
SJIEMEHTOB B OMHApPHBIX COEIMHEHMSX, MPHUHAIJICKHOCTh BEIIECTB K ONPEICIEHHOMY KIIaccy
coeMHEeHuH 1o (GopMyrnaM, BUJ XUMUYECKOH CBsA3M (KOBAJCHTHAS U MOHHAsI) B HEOPTaHUYECKUX
COEIMHEHUX;



packpsiBaTh cMbici [lepuoanueckoro 3akona /. 1. Menaeneesa: 1eMOHCTpUPOBATH IOHUMAHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX OJJIEMEHTOB OT UX IOJOXEHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

OTHMCHIBATh M XapaKTepu3oBaTh TaOmuuHyr0 (Gopmy [lepmoandeckoil CHCTEMBbl XUMHUYECKHX
AJIEMEHTOB: Pa3JINYaTh MOHATHS «TJIaBHAs noarpynma (A-rpymma)» u «rmobdounas noarpymnmna (b-
rpyImna)», Majible U OOJIbIINE IEPHOIbI, COOTHOCHTh 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TAOIIUIIE
«Ilepuognueckass cucreMa xuMuueckux d3nemeHToB J[. WM. MeHngeneeBay ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, ooliee
YHUCJIO JIEKTPOHOB U PACIPEICTICHUE UX 110 AIEKTPOHHBIM CJIOSIM);

KJIaCCU(PHUITUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUECKHUE PEaKIIUU
(M0 4yKCITy M COCTaBY y4acTBYIOLIUX B PEAKLIUU BEUIECTB, [0 TEMJIOBOMY 3P (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasi  OMUCAaHWE TPUMEPAMH  MOJIEKYJISPHBIX  YpaBHEHUH  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIN;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT UX KayeCTBEHHOIO COCTaBa,
BO3MOJKHOCTH TTPOTEKAHUSI XUMHUYECKUX MPEBPALICHUHN B PA3IUYHBIX YCIOBHUSAX;

BBIYUCIISTE OTHOCHTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMyle COeIMHEHHs, MacCOBYIO JIOJII0 BEIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATHh OCHOBHBIE OTIEpAIliy MBICIUTEIILHON JIeATETLHOCTH — aHaJIM3 U CUHTE3, CPaBHEHHUE,
0000111IeHIE, CUCTEeMATH3AIMI0, KIIACCH(DUKAINIO, BBISBICHUE MMPUIMHHO-CIICICTBEHHBIX CBSI3EH
— JJI U3YYEHHsI CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHBIE METOMbI
MOo3HaHUsI — HaONIoIeHWEe, U3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbI U
MBICJICHHBIN );

ClIeIOBaTh MpaBWJIaM MOJIb30BaHUS XUMHUECKOH MOCyAoi U Jab0opaTOpHBIM 000pyI0BaHUEM, a
TaKKe MpaBujIaM 0OpaleHUsl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSIMHU 110 BBITIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYEHHIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB
(Boopoda M KHCIOpOJA), MPUTOTOBJICHHUIO DPACTBOPOB C OMNpeAeNEHHOM MaccoBOil mosei
pacTBOPEHHOrO BELIECTBA, IUIAHUPOBATh M IPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacrmo3HaBaHUIO pPACTBOPOB IIeoYeid U KUCIOT C TOMOILIBI0 HMHIUKATOPOB (JIAKMYC,
(dheHonbTaneH, METHIIOPAHX U IPYTHE).

K xoniy oOyuenust B 9 kJiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXkaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHSITUN: XUMUUYECKUN AIIEMEHT, aTOM, MOJIEKYIa,
WOH, KAaTHOH, AaHHUOH, IMPOCTOE€  BEIIECTBO, CJOXHOE  BEUIECTBO, BaJCHTHOCTbD,
AIIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHUCIICHHUS, XHUMHYECKas peaklus, XUMHUYecKas CBS3b,
TeII0BOM 3(pPeKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PAaCTBOP, AMEKTPOIUTHI, HEITEKTPOIHTHI,
AIIEKTPOJIUTUYECKAS. JUCCOIMAIMS, DPEAaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMBIE pEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHbBIC
peaKiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHHME M BOCCTAaHOBIEHHUE, AaJUIOTPOIHS,
aM(pOTepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAs, MIOHHAS, METAJUTMUECKasi), KpUCTAJINYECKas
pemeéTka, KOppo3Wsi METauIOB, CIUIABBbI, CKOPOCTh XHUMHUYECKOM peakluH, MpeAesibHO
nomyctumas konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHI U MPUMEHSTh 3TH TOHATHUS TIPU
OTIMCAHWU BEIIECTB U UX MPEBPAIlCHU;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBleHUS (QOpMYNT BEIIECTB M ypaBHEHUI
XUMHYECKUX PEaKIINi;

ONpEeNENATh BAJIEHTHOCTh W CTENEHb OKHUCICHHMS XUMHYECKHMX 3JIEMEHTOB B COEIUHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEACNEHHOMY KIJIACCYy COEIUHEHUU MO



dbopmMynam, BUJI XUMHUYECKOH CBsI3U (KOBaJICHTHAsSI, MOHHAS, METANTNYECKAs1) B HEOPTaHUUECKUX
COCIIMHEHUSX, 3apsj MOHA 10 XUMHUYECKOW (hopmyre, XapakTep cpeabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAIIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMbica [lepuoanueckoro 3axona /I M. MenpaeneeBa M JI€MOHCTPHpPOBATH €ro
MMOHMMAHKE: OIMUCHIBATh M XapakTepu3oBaTh TaOimuuHyro ¢opmy llepuoamueckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: Pa3jIN4aTh MOHATUS «TJIaBHAs MOATpyIa (A-rpymma)» U «rmoOodHas
noarpynmna (b-rpynma)», Maneie u GoybIIME TEPHOJBI, COOTHOCUTH 0003HAUEHHS, KOTOpBIE
MMEIOTCS B TEPUOJMYECKON TaONUIle, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XHMUYECKUX AIIEMEHTOB (COCTaB M 3apsij siipa, 0OIIee YMCIIO AIEKTPOHOB M PacIpeeiICHuE UX
T10 JIEKTPOHHBIM CJIOSIM), 0OBSICHATH 00IIIMe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB
Y UX COCAMHEHHMM B Mpelesax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUITUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUECKHUE PEaKIIUU
(TI0 UM CITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0 TETIOBOMY 3(PhEKTY, 10 U3MEHEHHUTO
CTETIeHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CHENM(PHUIECKHE XUMUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/Iast OMMMCAHNE TTPUMEPAMH MOJICKYJISIPHBIX M MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTABJISITh YPABHEHUS AIEKTPOJIUTUUECKON AUCCOIMAIIMHI KUCIIOT, IIEJI0YeH U COJICH, TIOJTHBIE ’
COKpali¢HHbIC YpaBHEHUSI PEaKIMii HOHHOTO OOMEHA, YpaBHEHUS PEAKIIMM, ITOTBEPKIAFOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3M MEXy BEIECTBAMH PA3IMYHBIX KJIACCOB;

PacKphIBaTh CYINTHOCTh OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHI MOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO 0allaHca 3TUX peaKLnid;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHHN B pa3JIMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCHUTEJIBHYK) MOJIEKYJIIPHYIO M MOJISIPHYKO MAcChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMyle COEIWHEHHUS, MAcCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUYECKOUN pEaKINH;

coOiroaTh MpaBuiIa MOJIb30BAHUS XUMHUYECKOHN MOCYy0il U 1ab0paTopHbIM 000pYyJIOBaHUEM, a
TaKKe MpaBuiia 0OpalieHus ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU MO BBIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB IO TMOJYYCHHIO U COOMPAHHIO T'a3000pa3HBIX BEIIECTB
(aMMUaKa ¥ yrieKucIiIoro rasa);

MPOBOJIUTh PEAKIUHU, MOATBEPKJIAIOIINE KAueCTBEHHBII COCTAB pPAa3jUYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpUI-, OpOMHI-, HOAWUI-, KapOoHaT-, gocdar-, cunukar-,
cyibdaTr-, THIPOKCHA-UOHBI, KATHOHBl AaMMOHHUS M HMOHBl H3YYEHHBIX METAaJUIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPIraHMUYECKHUX BEILIECTB;

MIPUMEHATh OCHOBHBIE OIE€pPAIlMU MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHIe, CUCTEeMATHU3AlINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€d — ISl M3Yy4eHUs
CBOWCTB BEIIECTB M XUMUYECKUX PEAKUUW, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K I DJIeKTpOHHbIE (L (POBbHIE)
OHTP. paKT.
n/n MporpaMmMabl oOpa3oBaTe/ibHbIE PecypChl
pPorP Beero padoTsbI padoThI P peeyp
Pazjea 1. IllepBonayanbHble XUMHYECKHE IOHATHS
11 XuMHsS — BaXkKHasi 00JIaCTh eCTECTBO3HAHUS U 5 5 bubmaunoreka LIOK
' MPAKTHYECKOM JIEITEbHOCTH YelIOBEKa https://m.edso0.ru/7f41837c
bubaunoreka [IOK
1.2 BeniecTBa 1 XUMHYECKUE PEAKIIUN 15 1 hitps://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3zjaen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYeCKUX BelleCTB
bub6mmoreka IJOK
2.1 Boznyx. Kucnopon. Iloustre 06 okcuaax 6 https://m.edsoo.ru/7f41837¢
bub6mmoreka IJOK
2.2 Bonopon. [TorsiTue 0 KHCIIOTaxX U COMAX 8 1 https.//m.edso0.ru/7f41837¢
bu6mmoreka IJOK
2.3 Bona. Pacteopsl. [ToHsTHE 00 OCHOBAHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJTACCHl HEOPTAHHIECKUX 1 1 1 bubmoreka [IOK
' COeIMHEHNT https://m.edsoo.ru/7f41837¢
Uroro no pazueny 30
Pa3zngen 3. [lepuogudecknii 3axon u Ilepmoanyeckasi cucrema xuMuueckux 31eMeHToB . M. MenaeneeBa. CTpoeHne aToMoB. XHMHYeCKasi
cBs13b. OKMCINTETLHO-BOCCTAHOBUTEIbHBIE PeaAKIUH
Ilepuoanueckuii 3axkoH u [lepuonuueckas Bubnmorexa LOK
3.1 CcHUCTEeMa XMMHYECKUX sieMeHToB [1. U. 7 ]
https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHne aTomMa
32 Xummdeckas cBsi13b. OKHCIUTEIBLHO- 8 2 Bbubnuoreka IJOK
' BOCCTAHOBHUTEIIbHBIC PEAKIHH https://m.edso0.ru/7f41837c
bubmnoreka [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
P 3 bubmmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 5
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9 KJIACC

KoanuecTBO 4acos DJ1eKTPOHHbIE
Ne (mudpossie)
u/n HaumeHoBaHMe pPa31esioB H TeM MPOrPaMMbI Beero KOﬁ[—[Tp H%aKT. oBpasoBaTeIbHbIE
padoThI padoThI pecypei
Paznen 1. BemecTBo U XMMHYecKHe peakIMA
11 [ToBTOpenue u yriyOneHne 3HaHU OCHOBHBIX pa3/eioB Kypca 8 5 1 Bubmmoreka LJOK
' Kiacca https://m.edsoo.ru/7f41a636
N bubmuoreka IJOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKITHHA 4 https://m.edso0.ru/7f41a636
13 DNEKTPOTUTHYECKAS TUCCOITUAIINS. XUMHUECKUE PEAKIIUH B 8 1 1 bubauoreka LIOK
' pacTBopax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3zaen 2. HeMeTanabl M HX COeTUHEHHS
21 OO6mrast XxapakTepUCTUKa XUMHIECKUX d1eMeHTOB VIIA-rpymms. 4 1 bubmoreka [IOK
' T"anmorens! https://m.edsoo.ru/7f41a636
29 OO6mrast XapaKTepUCTUKa XUMHUCCKUX JIeMeHTOB VIA-TpyTie. 6 bubmoreka [IOK
' Cepa u eé coeTMHEHHUS https://m.edsoo.ru/7f41a636
23 OO6mrast XxapaKTepUCTUKA XUMHUCCKUX IJIEMEHTOB V A-TPYIIIIBL. 7 1 bubmoreka [IOK
' A3ort, dochop 1 UX COeTUHEHHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 25
Pa3nen 3. MeTta/uibl M MX COeIMHEHH S
. bu6mmoreka IJOK
3.1 Obmpe CeoRCTBa MeTano 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiimme MeTamisl 1 UX COSIMHEHUS 16 1 2 Eggg%ﬁe;jié{gﬁﬂ 413636
HUroro mo pazneny 20
Paznen 4. Xumusi U okpy:Kaoumas cpeia
4.1 BemectBa u MaTepuabl B )KU3HU YEIOBEKA 3 bubamorexa [IOK
' https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero KonTposbHubie | IlpakTnueckue W3yueHHs o0pasoBaTejibHbIE
padoThI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKH3HU yesoBeka. Tena u BerecTna 03.09.2025 | https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUH 05.09.2025 | https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
3 «IIpaBuiia paboThI B 1ab0paTOopuun 1 bubnuorexa [JOK
U TIPUEMBI 0OpAICHHUS C 10.09.2025 |  https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 YucTele BEIecTBa U CMECH. 1 bu6moreka [IOK
CriocoObI pasaencHust cMecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
5 }:[}?;I;T;:{CJ: }::ﬁaelfgga(rjl\;_ ipHMepe 1 bubmmorexa HOK
. 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI M MOJICKYITBI 1 bubmorexa [IOK
19.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
;| e oo S| B LOK
24.09.2025 | https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Brbmorexa LJOK
19.09.2025 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubmorexa [IOK
24.09.2025 | https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuorexa LIOK
BasleHTHOCTh aTOMOB XMMHUYECKUX 26.09.2025 | https://m.edsoo.ru/ff0d2eae
2JICMEHTOB
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OrtHOCHUTEIbHAd aTOMHAs Macca.

11 OTtHocuTenbHast MOJIEKYIsIpHAs bubmmorexa [IOK
vacea 01.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYE€CKOTO bubmmoreka [{OK
3JIEMEHTA B COCIMHCHUHU 03.10.2025 | https://m.edsoo.ru/ffod350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MossipHas Mmacca 08.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XMMUYECKHE bubmmoreka [IOK
SIBJICHUSI. XUMHYECKasi peaKIus 10.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUYECKHX PeaKInil 15.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MACChI bubmuorexa [JOK
BEIIECTB. XMMHUYECKHE YPABHEHHSI 17.10.2025 | https://m.edsoo.ru/ff0d3b88
| Do o s Bumorers 110K
N 22.10.2025 | https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKITuit
p | oo Bumores 110K
’ 24.10.2025 | https://m.edsoo.ru/ff0d3f34
pa3NIoKEHUs, 3aMEIeHUsI, 0OMEHA)
19 ﬁﬁiﬁfﬁiﬂ?éﬁogﬁﬂiﬁ i Bubmorexa IOK
‘ . 05.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUM
| oo e el o B LOK
07.11.2025 | https://m.edsoo.ru/ff0d4290
peaKium»
2| s Kncropon - sncwent ubmotexa LIOK
' 12.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BenecTBo. O30H
Pu3nuecKknue 1 XMuMHUUYECKHE
22 CBOMCTBa KUCIIOpOAa (peaKIuu bubnunoreka [JOK
okucnenus, ropenue). Ilonstue 06 14.11.2025 | https://m.edsoo.ru/ff0d4614

OKCHJax
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Cnoco0bl OJTy4eHuUs! KUCIOPOaa B

23 1a00paTOPHH U POMBIIIEHHOCTH bubmmorexa [IOK
' 19.11.2025 | https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
TernoBoit 3¢ ekt XuMIIecKoit
peaKkiuu, OHATHE O Bubmiorexa LIOK

24 TEPMOXUMIHICCKOM YPaBHCHHIH, 21.11.2025 | https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX
peaKIusIX
Tonnuso (HedTh, Yroiab U METaH). BuGmmotexa LIOK

25 3arpAsHeHHE BO3 X, CIIOCOOE! 26.11.2025 | https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAICHUS
[IpakTnueckas padora Ne 3 o

26 teme «llomydenue u cobupanue bubnuoreka [IOK
KHCJIOPO/Ia, U3yUICHHUE €ro 28.11.2025 | https://m.edsoo.ru/ff0d4ae?
CBOMCTB»

27 Bonmopox — anemeHT u nmpoctoe bubnuoreka [IOK
BeniectBo. HaxosxaeHue B mpupoie 03.12.2025 | https://m.edsoo.ru/ff0d4dd0
dOu3nyecKne U XUMUYSCKUE Bubmiorexa [[OK

28 cBOHCTBA BO0pOAA. TIpuMEHeHHE 05.12.2025 | https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIA

29 [ToHsATHE O KHCIIOTAX U COJISAX bubmorexa LIOK

10.12.2025 | https://m.edsoo.ru/ff0d50d2

30 CrocoOpI MmoTy4eHust BOA0Opoaa B bu6mmoreka [JOK
nabopaTopuu 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o BuGnuotexa LIOK

31 reme «loxysienne i cobuparie 17.12.2025 |  https://m.edsoo.ru/ffod4f42
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY

32 MousipHbiii 00BEM ra3oB. 3aKoH bubnunoreka [JOK
ABorazapo 19.12.2025 | https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEMa, KOJIMUeCTBa Bu6muorexa [IOK

33 BEHICCTBA [a38 TTO CTO HIBECTHOMY 24.12.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY

34 Brrunciienus 00EMOB ra3oB 110 bu6nmoreka [JOK
YPaBHEHMIO PEAKIIMU Ha OCHOBE 26.12.2025 | https://m.edsoo.ru/ff0d5708
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3aKOHA 00BbEMHBIX OTHOLIEHUN
rasoB

35 du3nyecKre 1 XUMUYECKUE bubmuoreka [JOK
CBOCTBA BOJIbI 14.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [lonsitue 06 bubnuorexa [JOK
MHJIMKATOPax 16.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Haceimiennbie 1 HEHACHIIIIEHHBIS bubmmoreka [IOK
pacTtBOpbl. MaccoBast 107151 21.01.2026 | https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTnueckas padora Ne 5 no

38 teMe «lIpuroroBnenue pacTBopoB bubnuoreka [IOK
C ompeen€HHO MaccoBOM oJei 23.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»

39 KonTtponbnas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boma» 28.01.2026 | https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa 30.01.2026 | https://m.edsoo.ru/ff0d664e

41 g?)%ﬁiinlfﬂziﬁﬁz;ecgileoBHBIX u bubmorexa [TOK

’ 04.02.2026 | https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCHJIOB

42 OcHOBaHUSI: COCTaB, bu6mmoreka [JOK
Kiaaccu(UKaIus, HOMEHKIATypa 06.02.2026 | https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune u XuMu4ueCcKue bubnmuorexa [JOK
CBOMCTBA OCHOBaHHUIA 11.02.2026 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0dfee2

45 [Tosmyuenue u xuMuueckue bubnuoreka [IOK
CBOWCTBA KUCIIOT 18.02.2026 | https://m.edsoo.ru/ff0dfee2

16| coocotm moyaenun xivieoce ubmorera LIOK

’ 20.02.2026 | https://m.edso0.ru/00ad9474

CBOICTBa
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[Ipaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX

bubmuoreka [JOK

47 3ama4 1o TeMe «OCHOBHBIC KJIACCHI 25.02.2026 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCAUHEHUI
8 e neopramsconn, BGmmotexs LIOK
. 27.02.2026 | https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HAHHUN 04.03.2026 | https://m.edsoo.ru/00ad9ch2
KonTpoapHas ta Ne3 mo Tem
50 "(S)CHEEEHGaKJII;iE(I:I A3 moTene bubmorexa HOK
. 06.03.2026 | https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHECHUI
[TepBbIie MOMIBITKH ndukaun
51 xpfnpmq:cxglx 3H€M§§j§l§ ?IOH?EI/IC bubmorexa HOK
: 11.03.2026 | https://m.edsoo.ru/00ad9ffa
0 TPYIIIAX CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepronnueckas cucrema bu6mmoreka [IOK
XMUMHYECKUX 31eMeHTOB [I. 1. 13.03.2026 | https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI bubmmorexa IOK
’ ’ 18.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubmuoreka [JOK
aTOMHBIX siiep. M30TombI 25.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UYEeK
55 aTOMOB 3JICMCHTOB bubmuoreka [JOK
Iepuoanyeckoii cucremsl J1. 1. 27.03.2026 | https://m.edsoo.ru/00ada6hc
Menneneesa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Mepnoauueckoii cucreme /. U. 08.04.2026 | https://m.edsoo.ru/00ada824
Meneneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnuoreka [JOK
JUISL Pa3BUTHS HAYKH U ITPAKTHUKH. 10.04.2026 | https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
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. . MenneneeB — y4€HBIN,
neaaror U rpaxXaanud

PesepBHelit ypok. O600IIeHNE 1

58 CUCTeMAaTH3aIVsI 3HAHWH / 1 bubnuorexa [JOK
Bcepoccuiickas ipoBepouHas 15.04.2026 | https://m.edsoo.ru/00adb33c
pabota
KonTtposnsHas padota Ne4 mo Teme

59 «CTtpoenue atomMa. XuMHUUIECKast 1 bubnuorexa [JOK
cBs3b» / Beepoccuiickas 17.04.2026 | https://m.edsoo.ru/00adb486
IpoBepoyHasi padoTa

60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuoreka [JOK
XUMUYECKUX 3JIEMEHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8

61 HNonnas xumuueckas CBsi3b 1 bubmorexa HOK

24.04.2026 | https://m.edsoo.ru/00adac34

62 KoBanentnas nonspHas 1 bubnuoreka [IOK
XUMUYECKas CBA3b 29.04.2026 | https://m.edsoo.ru/00adaab8

63 KoBanentnas HenomsipHast 1 bubmuorexa [JOK
XUMHYECKasl CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

64 Creneip okncneHiA . 08.05.2026 | https://m.edsoo.ru/00adae28

65 OxucnurenpHo- 1 bubnuoreka [IOK
BOCCTaHOBHTEJIbHBIC PEAKIIMU 13.05.2026 | https://m.edso0.ru/00adb076

66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 bubmmorexa [IOK

15.05.2026 | https://m.edso0.ru/00adb076
PesepBuslit ypok. O600mIeHE U

67 cucTeEMaTH3alys 3HAaHUH 110 TEME 1 bu6mmoreka [JOK
«Crtpoenue aroma. XuMH4YECKast 20.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b»

68 PezepBHblit ypok. O00O1IEHNE U 1 bubnuorexa [IOK
CHCTEMATU3aLMs 3HAHUI 22.05.2026 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJibHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoThI padoThbI pecypchl
[lepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCKuX 3ementoB J1. U. 04.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa

KOHOMEPH
2 3:0121ch :EIM(I’;P;I?HTI;’I;:;:;;IOB 1 bubmmorexa [TOK
.. 05.09.2025 | https://m.edsoo.ru/00adb6h6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYeCKUX BEIIECTB 11.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUX PEHIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
Bxoanas koHTpOJIbHASI paboTa

5 Nel o Teme «IloBTOpEeHuUE 1 1
yTIIyOJIeHHE 3HAaHUW OCHOBHBIX 18.09.2025
pas3zesioB Kypca 8 Kiiaccay

o | oo | B 10K

19.09.2025 | https://m.edsoo.ru/00adbch0
MIpU3HAKaM
[TonsiTHe o ckopocTH

7 XUMHUUYeCcKoH peakiuu. [lonarue 1 bu6mmoreka [JOK
0 FTOMOTEHHBIX U I€TEPOreHHBIX 25.09.2025 | https://m.edsoo.ru/00adbe9a
peaKusax
[ToHsiTHE O XUMUYECKOM
paBHOBecHH. DaKkTOPHI,

8 BITUSIIOIIUE HA CKOPOCTh 1 bubnuoreka [JOK
XUMHYECKON PEeaKInu U 26.09.2025 | https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUEC XUMHUYCCKOI'O
PaBHOBCCHA



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

bubmuoreka [JOK

; BOCCTAaHOBHTEIIbHBIC PEAKIINU 02.10.2025 | https://m.edsoo.ru/00adcade
Teopns KTPOJIUTHIECKOM
10 L[I:SfounaafnnpOCJII/IHLH;ec HO bubmaorexa LIOK
) 03.10.2025 | https://m.edsoo.ru/00adcd68
ci1a0bIe AIEKTPOITUTHI
11 HoHHbIE ypaBHEHHUs peaKkui bubmmorexa LHOK
09.10.2025 | https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
HOBAHMWI B CBET
12 Ef)e;c:aBneHHCﬁeog Bubmrorexa HOK
. 10.10.2025 | https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON
JTACCOIHAIIAHN
XUMHUYecKre CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmuorexa [JOK
AIIEKTPOJTUTHYCCKOM 16.10.2025 | https://m.edso0.ru/00add8b2
JIHCCOIHAIAHN
14 [TonsaTue o runmponuse comnei Bubmaorexa LIOK
17.10.2025 | https://m.edsoo.ru/00add9d4
15 O00011eHNE U CUCTEMATU3ALIS bu6mmoreka [IOK
3HAHMH 23.10.2025 | https://m.edsoo.ru/00addd12
16 gg:ﬁii?ﬁ?&ﬁﬁ:ia;me bubmorexa [IOK
24.10.2025 | https://m.edsoo.ru/00addbfa
3a71a4»
Kontponsnas pabora Ne2 mo
17 TeMe «DJEKTPOJIUTHYECKAS bubnunoreka [JOK
nucconnanus. XUMAYECKHUE 06.11.2025 | https://m.edsoo.ru/00addecO
pEeaKIMK B PaCTBOPAX»
18 | ranoreen Xemmconme BuGmoterca LIOK
N ’ 07.11.2025 | https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMeEpE XJI0pa
19| rmomera ammescomte emoficTea Buwoterca LIOK
’ ’ 13.11.2025 | https://m.edsoo.ru/00ade104

IOJIYYCHHUEC, IPUMCHCHUC
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[Ipaktuyeckas padora Ne 2 o

bubmuoreka [JOK

20 teme «Ilonyuenne consHO 14.11.2025 | https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHUE e€ CBOMCTBY
2| emmconns powmnth, com o Bumiorexa LIOK
° 20.11.2025 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuka bubnuorexa [JOK
anemeHToB VIA-Tpynisl 21.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALIUN
23 cepsl. Haxoxienue cepsl u eé bubnuorexa [JOK
COEIMHEHUH B MIPHUPO/IC. 27.11.2025 | https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
B TPOEHHU
21| Gromrensan amtconte Bu6moera LIOK
. 28.11.2025 | https://m.edsoo.ru/00ade802
CBOICTBA
| e o Gt o, B LOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNE
XHUMHUYECKUE PEAKIUH, JICIKAIINC
B OCHOBE ITPOMBIIIJICHHOTO
26 crioco0a MoTy4eHHs] CEPHOM bubnmuorexa [JOK
KHCJIOTEI. XUMHYECKOE 05.12.2025 | https://m.edsoo.ru/00adec8a
3arps3HEHNE OKPYXKaIoen
Cpelibl COCTMHCHUSMU CEPhI
27 Brruncnenune maccoBoii 1oau bu6mmoreka [JOK
BBIXO/[a MIPOJIYKTa PEAKIIUH 11.12.2025 | https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa
| ke AL A o LOK
’ 12.12.2025 | https://m.edsoo.ru/00adeeab

(buznuecKkrue u XuMU4eCcKHe
CBOICTBa



https://m.edsoo.ru/00ade348
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AmMHak, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMHTCCKHC CBOHCTR, 18.12.2025 | https://m.edsoo.ru/00adf004
MOJTyYCHUE ¥ IIPUMEHEHHE
| Moo pon e B LOK
. ’ 19.12.2025 | https://m.edso0.ru/00adf180
W3YYCHHE €ro CBOMCTBY
31 A3oTHas KuciorTa, e€ pusnueckue bubnnorexa [JOK
1 XUMHUYECKHE CBONCTBA 25.12.2025 | https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
CoJIEl aMMOHMS B KQUECTBE
30 MUHEPaJIbHBIX YI0OpEHUH. bubnuorexa [JOK
XUMHYECKOE 3arps3HeHUE 26.12.2025 | https://m.edso0.ru/00adf518
OKpYKarollen cpeibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 dhocdhopnas kucinora, bubmuorexa [JOK
(bu3nyecKre 1 XUMHUECKUE 15.01.2026 | https://m.edsoo.ru/00adf68a
CBOICTBA, MOJTYYEHHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuoreka [JOK
yao0peHuii. 3arps3HeHue 16.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
5 | e e B LOK
’ . 22.01.2026 | https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxkcunpl yriaeposa, ux
o | Dt e B 10K
' 23.01.2026 | https://m.edsoo.ru/00adfebe
MpoO0IeMbl, CBSI3aHHBIE C
okcuyioM yriepona (1V)
37 VYrosbHas KUCHOTA U €€ CONu bubmorexa LHOK
29.01.2026 | https://m.edso0.ru/00ae006¢c



https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 4 o
teme "[lonydenue yriekucioro

bubmuoreka [JOK

38 raza. KauecTBeHHast peakius Ha 30.01.2026 | https://m.edsoo.ru/00ae027e
KapOOHAT-UOH"
39| oprammcermt semostame xos 0 Buamoterca LIOK
05.02.2026 | https://m.edso0.ru/00ae054¢e
COCIMHEHUSX yTIIepo/ia
40 Kpemuwuii u ero coenuHeHust bubmorexa LHOK
06.02.2026 | https://m.edsoo0.ru/00ae080a
[IpakTnueckas padora Ne 5.
a1 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1mo reme «Baxneimme 12.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M KX COETUHEHUS
Kourpoapnas Ta Ne3 1
42 Tecl)\/le 3(])3J;>K§eﬁlﬁflz I?ellzr/le?’TaJ(I)nm u bubmorexa ITOK
13.02.2026 | https://m.edso0.ru/00ae0el8
HX COEIUHECHUS
OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
43 MeTaJljIoB. MeTamndeckas CBsI3b bu6mmoreka [IOK
U MeTaJlJIHYecKast 19.02.2026 | https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas pemIéTKa.
du3znyeckre CBOMCTBAa METAJIJIOB
44 id(;lll“waﬁiz(]fgeﬂ(;i?rggiiiI/I‘ICCKI/If/i bubmorexa [IOK
) . 20.02.2026 | https://m.edso00.ru/00ae1156
PAI HANIPSHKEHUH METalIOB
O61ue crnocoObl MOTy4YeHUS
o | e Com s B LOK
. 26.02.2026 | https://m.edso00.ru/00ae1156
peaxiui, eciu OJuH U3
pEareHToB COJIEP>KUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa [IOK
27.02.2026 | https://m.edso0.ru/00ael278



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuoreka [JOK

47 [lenounsie merael 05.03.2026 | https://m.edso0.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJus 06.03.2026 | https://m.edsoo.ru/00ael4b2
49 [{es10uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbI[Ui U Mardui 12.03.2026 | https://m.edsoo.ru/00ae15e8
50 Baxneiime coeTuHEHUS bubmmoreka [{OK
KaJIbIUs 13.03.2026 | https://m.edsoo.ru/00ae15e8
51 O06o001Ienre ¥ cucTeMaTu3aIus
3HAHUN 19.03.2026
52 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEeHUS 26.03.2026 | https://m.edso0.ru/00ae1886
5% | Tome eoran o bu6morera LIOK
. " 27.03.2026 | https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bu6mmoreka [IOK
>4 AJIOMHHHT 09.04.2026 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 10.04.2026 | https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso 16.04.2026 https://m.edsg).ru/Oanld86
57 OKcupl, THAPOKCUABI U COTIU bu6mmoreka [JOK
xenesa (1) u sxemnesa (111) 17.04.2026 | https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATH3ALUS
3HAHUH 23.04.2026
[IpakTueckas paborta Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubnunoreka [JOK
3a1a4 1o reMe «BaxHeiine 24.04.2026 | https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUS
60| mmsconnm posmat, coms o Bubmitorera LIOK
’ 30.04.2026 | https://m.edsoo.ru/00ael750

N3 pCarcHTOB J1dH B M30BITKE WIIH



https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COJICPIKHUT IPUMECH.
Brrurcienus MaccoBOM 10U
BBIXOJIa MPOJIyKTa PEAKIIUU
61 O06o01IeHrne U CHCTeMAaTH3aIus 1
3HAHHI 07.05.2026
KonTtposneHast padota Ne4 mo
62 TeMe «BaxHeHIme MeTauibl | 1 1 08.05.2026
WX COCMHCHUSD)
63 BemectBa u matepuainsl B 1 bubnuorexa [JOK
MMOBCETHEBHOM JKU3HU YeIOBEKa 14.05.2026 | https://m.edso0.ru/00ae3f50
64 XHWMHYECKOE 3arps3HEHUE 1 bubnuoreka [IOK
OKPY)KaIOIIEH Cpe/ibl 15.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX TPOOIeM 21.05.2026 | https://m.edso0.ru/00ae4270
66 PesepsHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTHU3alus 3HAHUI 22.05.2026 | https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI 22.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHre u 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI 22.05.2026 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaUanbHBIE XUMUYECKUE MOHSATHUS

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TMOHSATHI: aToM,
MOJIEKY/1d, XMUMHYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OAHOPOJIHAs M HEOJHOPOJHAs), BAJIECHTHOCTS,
OTHOCHUTENIbHAsl AaTOMHAasi M MOJEKYJIsApHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas JOJS XUMHUYECKOTO
JJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKasI PEeaKIys,
KiaccupuKanus  peakuuid: peaklud COEAUHEHUS, peaKuu
pa3oKEeHUs, pPeakUuu 3aMelIeHHs, peaknuuu OOMeHa, 3K30- U
SHAOTEPMHUUYECKHE PEAKINH, TEII0BON 3(deKT peakuuu, pacTtBop,
MaccoBas J0JIs BellecTBa (MIPOLEHTHAs! KOHLEHTPAllKs) B pacTBOPE

1.2

HUITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U
IPUMCEHATH OTU IIOHATHUA IIPU OIMMCAHUHU BCIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY UISI COCTaBIIEHUSI (POPMYI
BEIIIECTB U YPABHEHUI XUMUYECKUX PEAKINNA

1.4

pacKpbhIBaTb CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO YUYEHHUs, 3aKOoHa
ABoraapo

1.5

ONpCAcCIATh BAJICHTHOCTH aTOMOB OJJIEMCHTOB B 6I/IHaprIX
COCAUMHCHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKHE pPeaKkUUu (M0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3PQeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYHO IOJIFO XMMHYCECKOI'O 3JICMCHTA I10 (l)opMyne
COCOUHCHMNA,

1.9

BBIUUCIIATE MACCOBYIO JOJIIO BCIICCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HAOIOICHHE,
U3MEpeHne, MOJCIUPOBAaHUE, OKCIEPUMEHT  (pealbHBId U
MBICIICHHBIN )

IIo Teme: «Baxkneiime MPEACTAaBUTCIIM HCOPIraHUYCCKUX BCIICCTB»

2.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHUM: OKCHI,
KHCJI0OT4, OCHOBAHHC, COJIb

2.2

OTpeNeNsATh MPUHAJUICKHOCTh BELIECTB K OINpPEAeEHHOMY Kilaccy
COeJIMHEHUuH 1o Gopmynam

2.3

KHaCCI/I(i)I/IL[I/IpOBaTL HCOPTraHNUYCCKUC BCIICCTBA
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XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA
BELIECTB Pa3JIMYHbIX KJIACCOB, MOATBEPXK/asl ONKMCAHUE IIPUMEpPaMu
MOJIEKYJIIDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIUX  XUMHUYECKHX
peaxkuui

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX
KAaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTEKaHUS XUMHUYECKHX
IIPEBPAILICHUI B PA3JIMYHBIX YCIOBHIX

2.6

CIEAOBaTh INpaBUJIaM I[IOJIb30BAHHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpHBEIM 000PYIOBAHUEM, a TAKXKE MpPaBHIAM OOpAIICHUS C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKLUHUSMHU 110 BBINOIHEHHUIO
71a00PATOPHBIX XMMHUYECKHUX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOJA M KUCIOPOJa), IPUTOTOBIECHUIO
pacTBOpPOB C OMNPEAEIEHHOM MacCOBOM JI0JIEM pPacTBOPEHHOTO
BEUIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTBI
[0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KUCIOT C IHOMOIIbIO
MHAMKATOPOB (JaKkMyc, ¢peHoidTanen, METUIOPAHK U IpyTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKINu

I[To teme: «llepmogmueckuii 3akoH u Ilepmoamyeckas cucrema
xumuueckux snemeHtoB [[. M. MenaeneeBa. CTpoeHue aTomoB.
Xumudeckas cBsizb. OKHCINTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpBIBATH CMBICIT OCHOBHBIX XHUMHWYCCKUX TMOHSATHH: AApO aroMma,
JNIEKTPOHHBIA CJIOM aToma, aroMHas oOpOWUTaidb, paguyc aroma,
XMMUYECKasl CBs3b, MOJIAPHAS M HEMOJIAPHAs KOBAJEHTHAs CBSA3b,
AIEKTPOOTPULIATEIBHOCTh, HOHHAsl CBA3b, HOH, KAaTHOH, aHUOH,
CTENEHb OKHUCIICHUS

3.2

KJ'IaCCI/I(i)I/IHI/I];)OBaTI) XUMHWYCCKHUE IJICMCHTHI

3.3

OTIMCBHIBATh U XapaKTepu30BaTh TabamuHyto ¢popmy [leproanueckoit
CHCTEMBI XMMHYECKHX 3JIEMCHTOB: DPa3iHuaTh TMOHSATHS «TJIaBHAs
noarpynma (Arpynmna)y u «moboyHas mnoarpymnmna (brpymma)y,
«MaJtbie» U «OO0JIBIITNE) TIEPHOIbI

3.4

packpsiBaTh cMmbici Ilepuoamdeckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOJAUYECKON  3aBUCHUMOCTH
CBOMCTB XMMHUYECKHUX DOJEMEHTOB OT UX TMOJOXKEHHUS B
[Tepuoauueckoii cucreme

3.5

COOTHOCHTH 0603Ha‘{CHI/IH, KOTOPBIC HUMCIOTCA B Ta6n1/1ue
«Hepnozu/mecxaﬂ CHUCTCMa XHUMHNYCCKHUX 3JICMCHTOB I[I/I
MenpaeneeBa» ¢ 4MCIOBBIMU XapaKTCPpUCTUKAMH CTPOCHUA aTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB U 3apgana daapa, 06mee 1521 (0)
QJICKTPOHOB U paCHpCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OonpelACiisATb  CTCTICHbL  OKHUCJICHUA  3JICMCHTOB B 6I/IHapHBIX
COCIAUMHCHUAX

3.7

ONpCACIIAITL BUJ XHMHUYECKOM CBS3H (KOBaJ'ICHTHaH n I/IOHHaH) B
HCOPIraHNUYCCKUX COCIUHCHUAX

9 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

IIo Teme: <<BGH_IGCTBO 1 XUMHYCCKasd pCaKIusi»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHSTUNA: PAaCTBOD,
AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, HJIEKTPOJUTHUECKAS IUCCOLMALIMS,
peaKknuu MOHHOTO OOMEHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMeble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxkuuu, OKHUCJIUTEID,
BOCCTaHOBUTENb, OKHCJIEHME U BOCCTAaHOBJICHHE, aJUIOTPOIUS,
aM(pOTEepHOCTb, XMMHUYECKas CBs3b (KOBaJEHTHas, HMOHHa,
MeTaJIJIN4ecKast), KpUCTAJUIMYecKasi pen€rka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUHN U
IMPUMCHATH OTU MOHATHUA IPHU OIMMMCAHUHN BEIICCTB U UX HpeBpaHIGHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI ANEKTPOJIUTUYECKOW AUCCOLUALIMM KUCIIOT,
LIEJI0Yeld W COJIEH, IOJIHBIE W COKPAIEHHBIC YPAaBHEHUS PEaKIUi
HMOHHOTO 0OMeHa

1.4

PacKphIBaTh CYITHOCTh OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJIEHHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUYECKON PEAKIINU

ITo Temam: «HeMmertamipl 1 MX coequHEHUs» U «MeTaibl U HUX
COETMHEHUS

2.1

XapakTepu30BaTh  (OMHCHIBaTH) 0OmMe U  crenuduaeckue
XMUMHYECKHE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIIECTB, TIOATBEPKIast
ONHMCaHWE TIPUMEpaMH MOJICKYISPHBIX ¥ HWOHHBIX YpaBHEHHI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.2

COCTaBJIATh YpaBHCHUA peaKHHﬁ, IMOATBCPKAAOMIUX CYIICCTBOBAHNE
Te€HETHYECKOH CBSA3H MCXKAY BEICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IMPOIrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMHAI,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX
YCIIOBUAX

2.4

clieoBaTh MpaBWIaM IIOJIb30BaHUA XUMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAIOBAHUEM, a TaKXkKe MpaBHIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJTHEHHUIO
7a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOAUTH PEAKIHH, IOJTBEPXKIAAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOPHUI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHUS, MOHBl M3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOILIME B BOJAHBIX PaCTBOPaX HEOPraHUYECKUX BEIIECTB

[To Teme: «XuUMUS U OKpYXKAIOIIAsl CPENA»

3.1

pPaCcKpbIBaATb CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHATHH: HI[K
BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBLIC OIICpaAlUU MBICIUTEIILHON OEATCIbHOCTH —
aHaJIM3 W CHHTC3, CPABHCHUC, 0606IJ_ICHI/IC, CHUCTEMATHU3almIo,
BBISBJICHUC TIPUYIMHHO-CIICACTBCHHBIX CBsA3El — A H3YUYCHU




CBOMCTB BEILECTB M XMMHUYECKHX PEAKLNN; €CTECTBEHHOHAy4YHBIE
METO/bl MO3HAHUS — HAOIIOAEHHE, HW3MEPEHHE, MOJECIMPOBAHMUE,
HKCHEPUMEHT (peajbHbIl U MBICIEHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KW3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecrBa. PU3NYECKHE CBOMCTBA BELIECTB. ArperarHoe COCTOSIHHE
BEIIECTB

1.2

ITonsarue o METOJaX IIO3HAHUA B XUMHH. Yucrtelie BEIIIECTBA U CMECH. CriocoObl
pa3aeieHust cMecen

1.3

ATOMBI M MOJEKYNbl. XHUMHUYECKHE 3JeMeHThl. CHUMBOJIBI XUMHYECKHX
u1eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunueckas popMyia. BaneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO
JJIEMEHTA B COETMHEHUHN

1.5

KonunuecTBo BemiectBa. Mosb. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECCKUX COG)II/IHeHI/Iﬁ

1.6

Ouznyeckue U XUMHUYECKUE ABJICHUS. XUMHUUYECKash peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHUsS  MacChl  BEIIECTB.  XHWMHYECKHE  ypaBHEHUS.
Knaccudpukanuss  xumMuueckux  peakuuil  (CO€AMHEHHS,  Pa3JIoKEHHUS,
3aMeInieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOH, C
MpaBUjiaMu pabOTHI B TAOOpAaTOpPUH U MpruéMaMu oOpaIieHus ¢ 1abopaTOpHBIM
o0opy/noBaHHEM, H3Yy4e€HHE U OlucaHue (U3NYECKUX CBONCTB 00paslioB
HEOpPraHMYECKUX BeIIecTB, HaOmoneHue (usnueckux (IUIaBieHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIICHHE U KOHJCHCALIUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYM, [POKAIMBAHUE MEJHON  IPOBOJIOKH,
B3aMMO/JICIICTBIE MeNla C KHUCJIOTOW) SIBIICHUHM, HAONIOeHWE U OIMCAaHHE
OPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, paslIoKeHUE
ruapokcuaa Mmeau(ll) npu HarpeBanuu, B3aMMOJICHCTBHE kKeje3a ¢ pacCTBOPOM
conu Meau(1l), nzydenne cnoco6oB pazaeneHus cMecei (C MOMOIIBI0 MarHUTa,
(bunbTpoBaHUE, BBIMAPUBAHUE, AUCTUILIALMSA, XpoMaTorpadus), mpoBeIeHNe
OYMCTKHM TOBAapEHHON COJM, HaONIOJIEHUE | OINHCaHUE pPe3yJbTaTOB
MPOBEJICHHS OIBITA, WILTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MACChI, CO3/ITaHUE
MoIeTIel MOJIeKYI (IIapOCTEPKHEBBIX )

Baxwueiiune MMPpEACTAaBUTCIIM HCOPraHNYCCKNUX BCIICCTB

2.1

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopon — snemMeHT U mpocrtoe
BemiecTBo. HaxoxxJieHne Kuciopoaa B mpupoje, Gpusnyeckrue U XMMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuasl. [Ipumenenne kucnopoa. CrocoOsl
HOJy4eHHUsl KUCIOpoJAa B J1abopaTopud M NpOMBIIUIEHHOCTH. Kpyroopor
Kuciopozaa B mpupoje. O30H — ajutoTpornHasi MOAUMUKAIUS KUCIOpOoia




2.2

TernnoBo#t 3pGeKT XUMHUYECKOW pPEaKUUu, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- ¥ 3HJOTEPMUYECKHE peakluuu. TOIUIMBO: yrojib U METaH. 3arps3HeHHe
BO3/1yXa, YCHJICHHE ITAPHUKOBOr0 3(h(eKTa, pa3pylICHUE 030HOBOTO CIIOSI

2.3

Bonopon — aneMeHT u npocToe BelecTBO. HaxoxaeHue Boopoaa B IpUpo/IE,
¢Gu3uYecKne W XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI ITOJTydeHHSI.
Kucnorte! u conu

2.4

MonsipHblii 00bEM Ta30B. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOphI.
Hacpiiennbie 1 HEHACBIIIEHHBIE paCTBOPBI. PaCTBOPUMOCTB BEIIECTB B BOJE.
MaccoBass o1 BemlecTBa B PacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Pose pacTBOpoB B MpHUPOJE U B JKU3HU ueroBeka. Kpyrosopor
BOJBl B TMpUpOJE. 3arps3HEHHWE MpUPOAHBIX BoJ. OxpaHa M OYHUCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanus neoprannueckux coenuuenuit. Oxcuawl. Knaccudukarms
OKCHJOB: coJjieoOpa3yrouue (OCHOBHbIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HecoJieoOpa3yromue. HoMeHnknaTypa okcunoB. Puznueckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [losrydeHne okCcuoB

2.7

OcHoBanus. Knaccuduxanust ocHOBaHMM: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuil. PU3NYECKUE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [TosryyeHue ocHOBaHU

2.8

Kucnotsl. Knaccupukanusa kucnor. Homenknarypa kucior. dusnueckue u
XUMHYecKHe cBoMcTBa KHCI0T. Pag aktmBHOcTH MeTamioB H.H. bekerosa.
[Tosnydenue KuciaoT

2.9

Comu. Homenkinarypa cosieil. @u3nueckie U XMMHYECKHUE CBOMCTBA COJICH.
[Tonydyenue conen

2.10

I'enetnueckas cBSI3b MECXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHeHI/Iﬁ
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XUMHUYECKUH OKCIIEPUMEHT: KAaueCTBEHHOE ONpEACTICHUE COJACpKaHUS
KUCJIOPO/ia B BO3/yXe, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U U3yUCHHE
CBOWCTB KHCJIOPO/Ia, HAOJIIOJICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM H
yCJIOBHSI BOHHKHOBEHUS U ITPEKpAIIeHUs TOpeHus (TIoxkKapa), 03HAKOMIICHHE C
o0Opa3llaMu OKCHIOB M OINKCAHHE WX CBOWCTB, MOJy4eHHUE, coOMpaHue,
pacro3HaBaHKHe M M3y4YCHUE CBOMCTB BOJOpOJa (FOpEHHE), B3aUMOJICHCTBUE
BOJIOpOJA C OKCHJIOM meu(Il) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOJACHNE OOpa3lOB BEHIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH pAcTBOPEHHS  BEIIECTB C  Pa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEICIEHHONH MaccOBOM
JOJIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METallaMU
(matpueM u KaigblMeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
OTIpPE/ICIICHUE PACTBOPOB KHUCIOT W MICIOYEH C MOMOIIbIO HMHIMKATOPOB,
UCClIeJIOBaHHEe OOpa3I[OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB,
HAOMIOJIeHHEe W3MEHEHHUsT OKpacKd HHIWKATOPOB B PAcTBOpaxX KHCIOT U
nienoyvei, uzyueHue Bzaumoneiictsus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTHI, KHUCIOT C MeTalaMH, pEeaKiui HeWTpanu3auy, MOoTydyeHUue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula ApYyruM W3
pacTBopa COJM, pelIeHHE SKCIIEPUMEHTANbHBIX 33/1a4 1Mo Teme «BaxHeine
KJIACChl HEOPTAaHHUUECKUX COCTMHEHHID)

[Tepuoanueckuii 3akon u Ilepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU




3.1

[lepBble TOMBITKKA KJIACCHU(PUKALMU XUMUYECKUX 3JeMeHTOB. I[loHsTHE O
IPyNIax CXOJHBIX 3JIEMEHTOB (ILLEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaLIbI,
rajJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMmdoTepHbIe
OKCH/JIbI M TUIPOKCUIBI

3.2

[Iepnognueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHUYECKHUX 3JIEMEHTOB
HA.N. MengeneeBa. KopoTkomepuoanass © UIMHHONEpUOIHAS  (OPMEI
[Iepnognueckoit cucrembl xumudeckux annemeHTtoB .M. Menneneesa.
[Iepuoas! u rpynmnel. @U3HMYECKUMI CMBICH IMOPSIKOBOIO HOMEpAa, HOMEPOB
IIEPHOJIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHbIX sifiep. M3oTonbl. Dnexkrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TEpBhIX 20 XUMHUYECKUX JIIEMEHTOB
[Tepnoanueckoii cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XUMUYECKOTO
3JIEMEHTA MO ero nojoxxeHuto B [lepuoanyeckoii cucreme [[.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajnyca aTOMOB XMMMUYECKUX JIIEMEHTOB,
METAUIMYECKUX M HEMETALNIMYECKUX CBOMCTB IIO TpyIIIaM M IEpPHOJAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB ISl pa3BUTHUS Haykd W npakTuku. .M. MenneneeB — yuy€Hblid u
IpaKIaHUH

3.5

Xumudeckass cBa3b. KoBanmeHTHass (TOJsipHAs W HEMOJSAPHAsi) CBSA3b.
DIIEKTPOOTPUIATETLHOCTh XUMHYECKUX JIEMEHTOB. MlOHHAs CBS3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUI. OKUCINTENIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH SKCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEIIECTB METAIJIOB U
HEMETAIJIOB, B3aMMOJIEHCTBHE THAPOKCHAA LIMHKA C PAacTBOPaMHU KHUCIOT U
IeJI04eid, MPOBEICHUE OIBITOB, MLTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakliuu pa3yioKeHHsl, COSTUHEHUS])

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO U XUMHWYCCKaAA pCaKIusl. HOBTOpeHI/IC

1.1

Hepnozmqecmdﬁ 3aKOH. HCpI/IOI[I/I‘ICCKaH CHCTEMAa XHMHYCCKHX 3J3JICMCHTOB
I[I/I Menpaeneena. CTpOGHI/IC aTOMOB. 3aKOHOMepHOCTI/I B MIBMEHEHHMHU CBOMCTB
XUMHUYCCKUX OJJCMCHTOB IICPBBIX TpéX nepuoaoB, Kajliusd, KaJlblIHA M HX
COCIMHEHUM B COOTBETCTBUHM C IOJOKEHHEM JJIEMEHTOB B HepHOﬂquCKOﬁ
CUCTCMC U CTPOCHUCM HMX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJa XHUMHYECKOM CBSI3H. KﬂaCCI/Iq)I/IKaLII/IH U HOMCHKJIATYypa
HCOPraHN4YCCKUX BCLICCTB (Mencz[yHapoz(Haﬂ 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX
COCHHHCHHﬁ, ICHCTUYCCKAA CBA3b HCOPTAHNYICCKNUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JIMYHBIM IIpU3HAKaM (HO qucity
U COCTAaBy YYACTBYIOIIHUX B PCAKIUHU BCIICCTB, IO TCIJIOBOMY 3(b(beKTy, Io
H3MEHEHHUIO CTEIEeHEH OKHCICHUS XUMUYECKUX 9JICMCHTOB, I1I0 06paTI/IMOCTI/I,
o  y4acCTUIO KaTaJm3aT0pa). DOK30- U SHAOTCPMHUYCCKUC  PCAKIIUH,
TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XHMHUYECKOH pcaKknuun




1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX M TETepOreHHbIX peakuusax. llonatue o0 XUMHUYECKOM
paBHOBecUM. PaKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkUuu U
II0JIOKEHUE XMMUYECKOTO PAaBHOBECHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKLUH,  3JEKTPOHHBIM  OamaHc
OKHCITUTEIILHO-BOCCTAHOBUTEIbHOW — peakiu. CocCTaBlieHUE ypaBHEHUH
OKHCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C MHCIOJIB30BAHHUEM MCTOJa
AJIEKTPOHHOTO OajiaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOIMALIMM. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M UCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUIaMU
xuMHueckon cBs3u. Crenens quccounanuu. CuibHbIE U ca0ble AIEKTPOJIUTHL.
Peakiiun nonHoro oomeHa. YcioBUs MPOTEKAHUsS PEAKIIMd HOHHOTO OOMEHa,
MOJIHbIE U COKpalll€HHbIE MOHHbIE ypaBHEHHUs peakuuil. CBolcTBa KHCIOT,
OCHOBAaHMN U COJIEH B CBETE€ IMPEACTaBICHUH 00 3JIEKTPOJUTHUYECKON
nucconuranuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHATHE 0 rHpoIn3e coseit

1.7

XUMH4YeCKui OKCIICPUMCHT. O3HAKOMJICHUC C MOJACIIAMU KPUCTATIMYCCKUX
PEelIETOK HEOPraHWYECKUX BEIIECTB — META/NIOB U HeMeTaioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakUuu OT BO3JIEHCTBUS Pa3IUYHBIX (PaKTOPOB;
WCCIIeZIOBaHUE  AJIEKTPOIPOBOJHOCTH  pPAcCTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMAIINY  KHCJIOT, WIeNoYeil W coyieli (BO3MOXHO HCIOJIb30BaHUE
BHJ/ICOMATEpPHAJIOB); MPOBEJICHUE OIbBITOB, WUIIOCTPUPYIOMNX TPU3HAKU
MPOTEKAaHUS peaKIIuii HOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BBHIJICICHHE T'a3a,
o0Opa3oBaHue BOJIbI); OMBITOB, WILTIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIHHO-
BOCCTaHOBHTEJIBHBIX PEAKIUi (TOPEHUE, PEAKIH PA3JI0KEHHUS, COCAMHEHUS);
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KAa4eCTBEHHBIX
peaKimii Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 337124

Hemeranner u nx COCAUMHCHU S

2.1

OOmass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucienus. CrpoeHue u (u3HUECKUe CBOMCTBa
IPOCTBIX BEIIECTB — raJIOT€HOB. XMUMHMUYECKUE CBOMCTBA Ha MpUMEpE XJIopa
(B3auMoeiicTBHE ¢ METaJulaMU, HEMEeTaJlJIaMH, 1IelI04amMu). XIJI0POBOJOPO/I.
ConsiHast KMCIOTa, XHUMHYECKHE CBOWCTBA, IMOJIyd€HUE, MPUMEHEHUE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeka. Baxkneiue
XJIOPUJIBI U UX HAXO0XICHHUE B IPUPOJIC

2.2

Oo6mas xapaktepuctuka srneMeHToB VIA-rpynmbl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKUcIeHus. CTpoeHue 1 pU3HMUecKue CBOMCTBa
IOPOCTBIX BEIIECTB — KHUCIOpOJa U Cepbl. AJUIOTPONHBIE MOAM(DUKALUU
KHCJIOpOoJa U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTPOCHHUE,
¢u3nyeckue M Xumuueckue cBorcTBa. OKCHIBI Cepbl KaK NpeACTaBUTENIN
KUCJIOTHBIX OKCUJOB. CepHast KUCIIOTa, GU3MUECKUEe U XMMHUYECKHE CBOWCTBA
(obmme Kak mpeacTaBUTENs Kilacca KUCIOT U creruduueckie). XUMHUYeCKue
peakluu, Jexalyue B OCHOBE MPOMBIIIJIEHHOTO CIIOCo0a MOJIydeHHUs CepHOM
kuciotThl. [Ipumenenne. Conu cepHON KUCIOTHI, KAYECTBEHHAsI peakUus Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ coeqMHEHUI B npupoje. XUMHUYECKOe
3arps3HeHNE OKpYXarollel cpe/ibl COeANHEHUSIMU Cephbl (KUCIOTHBIE JIOMXKIU,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro MpeI0TBPAIEHHUs

2.3

OOmiast xapakrepuctuka 3meMeHToB VA-rpymnmnbel. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHUE B
npupoje, Gpu3nvecKue u XuMudeckne cBoictea. KpyroBopot azota B mpupoe.




AmMHak, ero (Qu3MUECKHe W XUMHUYECKHE CBOMCTBA, TMOJIy4CHHE U
npumenenre. Conu aMMOHUS, UX (PU3MYECKHE W XUMHYECKHE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakiys Ha MOHbl aMMOHUSA. A30THas KUCIIOTa, €€
MoJIy4eHue, GU3NIecKue U XMMUIEeCKHUe CBOKWCTBA (00IIMe KaK IpeacTaBUTeNs
K1acca KHCIOT M cnenuduyeckue). Vcmonap3oBaHWE HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPAJIBHBIX yNOOpeHHH. XMMHUYECKOE 3arps3HEHUE
OKpYXaIOIel Cpe/ibl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE JT0KIM, 3arpsi3HEHUE
BO3/yXa, 10YBbI U BOJJIOEMOB)

2.4

®docdop, amorpornHbie Moaudukanun Gocdopa, GU3HUECKUE U XUMHUSCKUES
ceoiictBa. Oxcun dochopa(V) u dochopHas kucinora, QUINICCKUE U
XUMUYECKHE CBOMCTBA, mosyueHue. Mcmons3oBanue (ochaToB B KadecTBe
MUHEpaJIbHBIX YI00peHH

2.5

Obmas xapakrtepuctuka aneMeHToB |VA-rpynmnsl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKHCICHHS. YTJIEPOJ, aIOTPOIHbBIE
MOM(UKAIIK, PACIpOCTpaHEHHE B TpUpojae, (HU3NYECKHe U XUMHUYECKHE
cBoiictBa. Ancopouusi. Kpyroopot yriepoaa B npupoje. OKcusl yriiepoja,
X (pU3MYecKre U XUMHUYECKUE CBOWCTBA, JCWCTBHE Ha YKUBBIC OPTaHU3MBI,
MOJTyYeHUE W TPUMEHEHHE. DKOJOTHYECKHE TPOOIEMBI, CBS3aHHBIEC C OKCHIOM
yraepona(lV); rumore3a rio0aqbHOTO TMOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN
abdext. YronmpHas kuciaora u e€ coid, WX (PUINUECKHE M XUMHUYECKHE
CBOWCTBA, TOJIydeHHE W MpUMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAT-
nonbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIAHUIIUHE, TPOMBIIINIEHHOCTH U
CEIbCKOM XO35IUCTBE

2.6

[TepBoHauanbHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, 9TaH, JITHJICH, aleTHJICH, 3TAaHOJI, TJMIEPHH, YKCyCHas
kuciora). VX cocraB m xumuueckoe ctpoeHue. [loHsTHe 0 OMOJIOTHYECKH
BXHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBOoJaX — M WX POJH B KU3HU
yemoBeka. MarepuaabHOE €IMHCTBO OpPraHWYECKUX W HEOPTaHUYECKUX
COEeIUHEHNN

2.7

Kpemuuii, ero ¢usuveckue W XUMHYECKHUE CBOWCTBA, IMOJYYCHUE W
npuMeHenne. CoelMHEHMsI KpeMHUsT B Tipupoje. O0mue mpeacTaBieHust 00
okcune kpemuus(1V) u kpemuueBoit kucinore. CHIMKATHI, KX MCIOJb30BaHUE
B OBITY, MEOUIIMHE, MPOMBINIUICHHOCTH. BaKHEHWIue CTpOUTEIbHbBIC
MaTepHalibl: KepaMmHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30I1aCHOTO KCIIOJIb30BaHMS CTPOUTEIbHBIX MAaTepPHaJOB B IOBCEIHEBHOM
KHU3HU

2.8

XUMHUYECKUH SKCHEPUMEHT: M3ydyeHHe O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOW KHCIIOTBI; IPOBE/IEHNE KaUeCTBEHHbBIX pEaKIMi Ha XJIOpU-
WMOHbl U HAONIOJICHHE NPU3HAKOB MX IPOTEKaHHs; OIBITHI, OTpPa)Karolue
¢u3nyeckre U XMMUYECKUe CBOMCTBA rajlor€HOB U UX COEMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0pa3llaMu XJIOPHJIOB
(raloreHu1oB); O3HaKOMJIEHHE C oOpa3luamu cepbl M €€ COeAMHEHHSIMHU
(BO3MOXXHO HCIIOJIb30BAaHHME BHUAEOMATEpUANOB); HAOIIOJECHUE Ipoliecca
oOyrimBaHuUs caxapa MoJ JieiicTBMeM KOHLEHTPHUPOBAHHOM CEpHON KUCIIOTHI;
U3y4eHHE XMMUYECKHX CBOMCTB pa30aBIeHHONM CEpHOM KHCIOTHI, IPOBEICHUE
KQueCTBEHHOW peakIMM Ha Ccyiab(haT-uOH M HaONIOJECHUE TMpHU3HaKa eé
MIPOTEKaHMs; 03HAKOMJIEHHE C (PH3MUECKUMH CBOMCTBaMHM a30Ta, pocdopa u ux
COEMHEHUHN (BO3MOXHO MHCIIOJIb30BaHUE BHJICOMATEPUANIOB), OOpazlaMu
a30THBIX U (pocPOpHBIX yHOOpeHUH; ModydeHre, coOOMpaHue, paclio3HaBaHUE
U U3Y4YEHHE CBOWCTB aMMMAKa; MPOBEACHUE KAaUE€CTBEHHBIX peakLuii Ha MOH




aMmMmoHusT W (¢ocdaT-MOH W U3yYCHHE TPUIHAKOB HMX MPOTCKAHHUSA,
B3aUMO/ICCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
HCII0JIb30BAHNE BUIECOMATEPHUAIIOB); HM3YYEHUE MOJEIEH KpUCTAIIIMYECKUX
peméTok anMasa, rpadura, QyiepeHa; O03HAKOMJIGHHE C MPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IPOTUBOrasa; MoJy4eHue, coOOMpaHue, paclio3HaBaHUE M M3YyYEHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKkUuWii Ha KapOoHAT- |
CUJIMKAT-UOHBl M M3YyYECHHE IPU3HAKOB MX IIPOTEKaHUsS; O3HAKOMIICHHE C
IPOAYKIMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o teme «BakHelne HeMeTaJlIIbl U UX COSUHEHUSD

Mertannsl 1 ux COCINHCHUA

3.1

OO0mrast xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosnoxeHus B Ilepuonnmueckoil cucreMe XMMHYECKMX 31emMeHToB J[.M.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHEe MeTaIOB. MeTannnyecKkas CBsI3b
U MeTajyindyecKkas KpHCTaJUIMYecKash peméTka. OJIEKTPOXUMHUYECKUH psif
HaIpsDKEHUHA METaJUIOB

3.2

dusndecKkue 1 XMMUUIECKHE CBOMCTBA MeTaiuToB. OOI1Ire CriocoObl OTydECHHS
MeTaioB. [ToHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CTIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U X MPUMECHEHHE
B OBITY U IPOMBIIIIIICHHOCTH

3.3

[[lemounple MeTaIBL: MOJNOXKEeHHWE B [leproauveckoil cucTeMe XUMHYECKHX
anemeHnToB J[.M. MenpeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJIEHUE B MPUPOJIE.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HATpHs U Kajus). OKCHIBI
U TUIPOKCHUIBI HATpus M Kanus. [IpumMeHeHHe IIeNOYHBIX METaUIOB M UX
COEeIUHEHNN

3.4

Illenoyno3eMenpbHbIE METaZIBl MarHuii W KajdblUi: IIOJOXKEHHE B
[lepuonnueckort cucremMe xumuueckux siaemeHToB JI.M. Mennaeneena;
CTPOCHHE WX aTOMOB; HaxXOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUC
CBOWCTBA MarHusi W KaJiblius. BakHeimme coenuHeHUs Kaiblus (OKCHI,
TUAPOKCH, COJIH). KECTKOCTD BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHM: nookeHue B [leproanyeckoil cucTteMe XMMUYECKUX 3JIEMEHTOB
.M. MeHnneneeBa; CTpoeHHE aToMa; HaXOXJCHUE B mpuponae. dusndyeckue u
XUMHYECKHE CBOWCTBA amiOMUHUSA. AMQOTEepHBIE CBOWCTBA OKCHIA |
THJIPOKCH/IA ATTFOMUHUS

3.6

Keneso: nonoxenue B [leproguueckoii cucTeMe XMMUIECKUX AeMeHToB J[. M.
MeHeneeBa; CTpOCHUE aTroMma; HaxoXJeHHe B mnpupojne. Dusnmyeckue u
XUMHUYECKHUEe CBOMCTBA sxene3a. Oxcuapl, ruapokcuabl u comu skenesa(ll) u
xenesa(lll), ux cocras, cBoiiCcTBa U MoJTy4eHHE

3.7

XUMUYECKUH IKCTICPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJJIOB M CILIABOB,
uX (U3NYECKHMMHU CBOWCTBAMU; M3YYCHHUE PE3YJIbTAaTOB KOPPO3HU METAJUIOB
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocobeHHoCTeH
B3aMMOJICHCTBUS OKCHJA Kalbllud W HaTpus ¢ BOJAOH (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB KECTKON BO/IBI;
mpolecca TOpPEeHHs JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEaKINil Ha HOHBI
(Maraus, Kamblus, amoMuHus, nuaka, xkenesa(ll) u xenesa(lll), memu(ll);
HaOII0/IeHUE W OMTUCaHKE MPOIECCOB OKPAIIMBAHUS TNIAMEHI HOHAMU HATPHS,
Kamuss W Kanmbls  (BO3MOXHO  HCIIOJIb30BaHWE  BUJEOMATEPHAJIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUAA AFOMHHHS M THAPOKCHIA




IUHKA,; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxnele MeTalIbl
1 UX COCAUHCHUS)

XHUMHS U OKpYKaroIIas cpesa

4.1

HoBeie maTepuansl 1 TEXHOJIOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YEJIOBEKa. XUMUA U 3I0pOBbe. be3omacHoe ucnonb30BaHue BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast momolb Mpu XMMHUYECKHX OXKOTax U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeanl [IJIK. Posib XuMuu B perieHuu 3K0JI0THIECKUX TPoOIem.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, NMPUPOAHBIA ra3, He(Th),
MIPOJIYKTHI UX NEpepabOTKU, UX POJIb B OBITY U MPOMBILILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHUE 00pa3li0B MaTeprasioB (CTEKIIO, CILIIaBbI
METaJJIOB, MOJIMMEPHbIE MAaTEPUATIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAa€MOCTH SIBJICHUM HPUPOJbl, TOHUMAHUE OOBEKTHUBHOMU
3HAYUMOCTH OCHOB XMMHMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTYphl U NPaKTUYECKOU
NEeATeNbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOIO OOLIECTBA;
IIOHUMAaHHE MECTa XMMHUU CPEIN IPYIMX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCEHTAJIbHBIX U
TCOPCTUYCCKUX MCETOJAaX HMCCICAOBAHUSA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peaKuHﬁ; YMCHHUEC HCIOJB30BAaTb MOACIU  IJId
00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccHoHATLHON NEATeTbHOCTH, CBA3AHHBIX C XUMUEH
1 COBPEMCHHBIMU TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHUIKCHHAX
XAMHYECKOH HAYKH, YTO TO3BOJUT OOYyUAIOMIUMCS PacCMaTPHBATh
XUMHUI0O Kak cdepy cBoedl Oyaymed  mpodeccuoHaIbHOU
NESITEeTbHOCTH ¥ CHENIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIFHOTO TpEeaMeTa NpH Tepexoje Ha YPOBEHb CPEIHETO
001Iero oOpa3oBaHus

Bnanenue cucteMold XMMHWYECKMX 3HAHHI W YMEHHE TMPUMEHSTH
CUCTeMY XMMUYECKUX 3HAHHUM, KOTOpasi BKIIOYAECT:

2.1

BaOKHEUIIINE XUMHUYECKUE TOHATHUS: XUMHUYECKUH OHIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BEIIECTBO, OJJHOPOAHAS U
HEOJTHOPOJIHAS CMECh, OTHOCHTENIbHbIE aTOMHasi U MOJEKYJIIpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJISPHBIH
00BEM, OKCUJ, KUCJIOTa, OCHOBAaHUE, COJb (CpemHss), XUMUYEcKas
peakius, peaklUud COCIWHEHMS, PEeaKIUH pPa3JIoKEHHs, pPeaKkUuu
3aMelIeHUs, peakuu oOMeHa, TeIIoBOU 3(PeKT peakiuu, 3K30- U
SHAOTEPMHUYECKHE PEaKIMH, PACTBOP, MAcCOBasi OIS XMUMUYECKOTO
JJieMEeHTa B  COEAMHEHHM, MaccoBas JOJig U IPOIEHTHAs
KOHIICHTPALIKS BEIIECTBA B paCTBOPE, SIPO aTOMa, YIIEKTPOHHBIH CIIOM
aToMa, aToOMHas OpOUTalb, paJUyC aToMa, BaJEHTHOCTb, CTENEHb
OKUCIICHUSI, XUMUYECKasi CBSI3b, DJIEKTPOOTPULIATEILHOCTD, MOJSpHAs
U HETOJIspHAs KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, METAJIMYECKAs
CBsI3b, KpUCTAJUINYECKas penIéTka (aTOMHasl, HOHHAs, METaIUTMYeCcKasi,
MOJIEKYJISIpHAsI), NOH, KaTUOH, aHUOH, SJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTHYECKAs] UCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKLIUW,  OKUCIUTENIb U
BOCCTAaHOBUTEJIb, OKHCIEHHE W BOCCTAHOBJIIEHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIe PEaKIIHu,
CKOPOCTh XUMHYECKOW peakiuu, karanuzarop, [IJK, kopposus
METAaJUIOB, CIUTABHI




2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XMMHM: 3aKOH COXPAHEHMsI MacChl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3akOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUH  XMMHMHU:  aTOMHO-MOJIEKYJIIpHass  TEOpus,  Teopus
3JIEKTPOJIUTUYECKON JUCCOUALINT

Brnanenune ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOIIECH

3.1

YMCHHUEC TIPAaBUJIbBHO HCIIOJIB30BATH H3YUCHHBLIC BCHICCTBA U
MaTepuaibl (B TOM YHUCII€ MHUHEpalbHblE YI0OpEHUs, METAJUIbl U
CIUIaBbI, TPOAYKTHI IEpepabOTKH  MPHPOJTHBIX  HCTOYHHUKOB
YTIICBOIOPOIOB (YIS, IPUPOIHOTO ra3a, HeTH) B OBITY, CEIIbCKOM
XOSﬂﬁCTBe, Ha TIPOU3BOJACTBC U IIOHMMAHUC 3HAYCHHUA KUPOB,
OenKoB,  YIJEBOJOB JUIi  OpraHM3Ma  YeJNOBEKa;  yMEHHe
IMPOTrHO3UPOBATh BJIIMAHUC BCIICCTB U XMMHYCCKHX ITPOLCCCOB Ha
OpraHu3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPETy

3.2

YMEHHME MHTETPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJM4yue onbiTa paboThl C Pa3IMUYHBIMU UCTOYHUKAMH UH(POPMAIIN
10 XUMUM (Hay4yHass U Hay4yHO-TIOMYJSpHAs JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BE€HIECCTBAX, HX
IpeBpaliCHUAX n IPaKTUICCKOM IIPUMCHCHUHN H  YMCHHUC
HCHOJIb30BaTh €€ JJIs pPEIICHUSA y‘Ie6HO-HO3HaBaTeJ'II)HBIX 3aaa4

Bnagenue ocHoBamMHM MOHSATHIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa XUMHHU JJIS1 COCTABIIEHUSI OPMYIT HEOPraHUYECKUX BEIIECTB,
YpaBHEHUH XUMHYECKUX PEAKIUM; OCHOBAMHU  XHMHYECKOM
HomeHknatypsl (IUPAC u TpuBnanbHOiN)

YMeHne 0OBSICHATH CBSA3b TOJIOKEHUS dyieMeHTa B [lepuoanueckoi
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsj sjpa, OOIIee 4YHuCio
AJICKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB IO SHEPTETHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KATHUSI U KaJTbIIHS

[IpencraBnenue o0  MEPUOJMYECKONW  3aBHUCHMOCTH  CBOMCTB
XUMHUYECKUX JIEMEHTOB (pajinyc aToMa, JJIEeKTPOOTPULIATEIHHOCTS),
OPOCTBIX M CIOXKHBIX BEHIECTB OT TMOJOXEHHUS 3JIEMEHTOB B
[lepuomuueckoii cucteme (B MalblX TNEpUONAaX ¢ TJIABHBIX
MOJArPYIIAx) U AMEKTPOHHOTO CTPOEHUS aTOMa

YmMmenue knaccuduuupoBarth:

7.1

XHUMHNYCCKHEC JICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHYCCKHUEC PCAKITNN

YMeHHE ONpeAeIATh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3apAld
HOHa

8.2

BUJI XMMHYECKON CBS3UM M THII KpI/ICTaJIJIH‘leCKOﬁ CTPYKTYPBI B
COCOAUMHCHUAX

8.3

XapaKTep CpCbl B BOJAHBIX paCTBOPAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHTCIIb

YMmenue XapaKTepru30BaTh (I)I/IBI/I‘-ICCKI/IC 1 XMMHYECKHUE CBOMCTBA:




IPOCTBIX BelIeCTB (KUCIOPOA, O30H, BOJOPOA, Tpadur, aimas,

9.1 KpemMHu#, a3or, docdop, cepa, XIop, HATPUH, Kalawii, MarHWi,
KaJIbLIUM, aJTIOMUHUM, KEJIEe30)
CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI H THIPOKCHJIBI
92 metaiioB |-I1A rpynmn, amromunus, meau (1), nunka, xenesa (Il u
I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azota u pocdopa (11
u V), cepot (IV u VI), cepaucras, cepHas, a30THCTas, a30THas,
(docdopHasi, yrojapHas, KpeMHHAEBAsE KHCIIOTA U UX COJIH)
NPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
93 3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHUS, TIPUMEHEHHE BEIICCTB B
' 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh TIPOTCKAHHS
XHUMHWYECKUX TPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIIHIA,
B TOM YHUCJIE:
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl
103 WUTFOCTPUPYIOIIMX XUMHUYECKHE CBOWCTBA WM3YYCHHBIX KIIACCOB
(Tpyrmim) HEOPraHNYECKUX BEIIECTB
10.4 MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
11 YMeHHe BBIUUCIIATE (ITPOBOINTH Pacu&Thl):
111 OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTA B COSMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
11.4 [0 YpPaBHEHUSM XHMHYECKUX DPEAKIHN U HaXOAUTh KOJIUYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOJIaMHU  HAY4YHOTO TMO3HaHUs (HaOioJeHue,
121 U3MEpeHHe, SKCIIEPUMEHT, MOJICIUPOBAHKE) IPU U3YUYECHUH BEIIECTB
U XMUMHYECKUX SIBJICHHM; yMeHHe chOpMyIUpoBaTh MNpodiIemMy u
PEJUIOKUTH MYTH €€ pelIeHUs
122 Oe3omacHON paboOThl C XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
MOCY/IOH U J1abopaTOpHBIM 000pyIOBaHUEM
paBUJIaMu 6€e301acHOTO oOpareHus c BEIIECTBAMH,
UCIIOJIb3YEeMbIMU B MOBCEAHEBHOM XKM3HU, TPABIIIAMU TTOBEICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPYKAIOIIEH MPUPOIHON CpPEIbL;
MOHMMaHKE Bpe/a (OMacHOCTH) BO3/ICHCTBUS Ha KUBBIE OPraHU3MbI
OTpeeNEHHBIX BEIIECTB, croco6oB YMEHbIIICHUS u
PEOTBPAIIEHHS UX BPETHOTO BO3/IECHCTBUS
13 Hannuune nmpakTH4eckux HaBBIKOB MJIAHUPOBAHUS U OCYIIECTBICHHUS
CIEYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
U3ydeHHe UM  OomucaHue  (U3MUECKUX  CBOWCTB  BEIIECTB;
131 03HAKOMJICHHE ¢ PU3NIECKIMH U XUMHUYECKUMH SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUSI XUMUUYECKUX PEaKITUil
13.2 U3y4eHHe crocoOO0B pa3ieNeHus cMmecen




13.3

MOJyYEHHE KHCIOpOJAa W H3YYEHUE €ro CBOWCTB; IOJy4CHUE
BOJIOPOJIa ¥ U3YYEHHE €0 CBOMCTB; MOJIyYEHUE YIJIEKHCIIOrO ra3a u
W3yYCHHE €ro CBOMCTB; IMOJYYCHHME aMMHaKa M HW3YYEHHUE €r0
CBOIICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAaCCOBOW JI0JIEH
PacTBOPEHHOTO BEUIECTBA

13.5

IIPUMEHEHNE HHIUKATOPOB (Jrakmyca, METHJIOPaHKa 51
deHondTanenna) I ONPEIeICHAsS XapaKkTepa Cpelbl B pacTBOpax
KHUCJIOT U LIe04Yei

13.6

UCCIICZIOBAHUE M OIMCAHUE CBOWCTB HEOPraHWYECKMX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHHUE B3ANMOACHCTBHSI KHCIIOT C METAJUIAMH,
OKCHJIaMM  METAJUIOB,  pacTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBaHMSIMH, COJISIMH; IIOJIyYCHHE HEpPACTBOPUMBIX OCHOBAHWI;
BBITECHEHHE OJHOIO MeTajula JpYIMM M3 pacTBopa COJIM;
ucciieoBaHie aMm(pOTEpPHbIX CBOMCTB THAPOKCHUAOB AJIIOMHHUS U
LIUHKA

13.7

pelieHne SKCIepUMEHTANBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI; «DIEKTPOJIUTHYECKAS
aucconuanusay; «Bakueine HEMETAUIBI W HUX COECIMHEHUSY,
«BaskHene MeTaluIbl ¥ UX COSITMHEHM S

13.8

XUMHUYECCKUEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIINEC IMPpU3HAKH
IPOTCKAaHUA peaKHI/Iﬁ HUOHHOT'O O6MeHa; KaUCCTBCHHBIC PCAKIIMU Ha
NPUCYTCTBYIONIUE B BOJHBIX PAaCTBOpaxX MOHBI: XJIOPUA-, OPOMHI-,
womua-, cyaedar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHUsI, KaJIbIIHs, ATIOMUHHS,
xkenesa (2+) u xkenesa (3+), meau (2-+), muHKA

14

VYwmenue:

14.1

IOPEJCTaBISATh PE3YyNbTaThl JKCIEpPUMEHTa B (opme BBIBOJIOB,
JIOKa3aTeNbCTB, TPaUKOB W TAOMUI[ U BBISBISATH IMIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJINBATb CBiA3HU MCIKOY pCajibHO Ha6J'II-OI[aCMBIMI/I
XUMHUYCCKMMHA ABJICHUSAMH MW IIpoHecCaMu, IPOUCXOAAIINMU B
MAaKpoO- 1 MUKPOMHUDPE, 00BACHATH IMPUYIHNHBL MHOFOO6paSI/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

UucTteie BemectBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue dieMeHTBl. CHMBOJIBI XHMHUYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumudeckass ¢opmyna. BalleHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB.
CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNlbHAS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHaA Macca. MaccoBast 1011 XHMHYECKOTO dJIeMEHTa
B COCIMHCHUH

1.5

KonuuectBo BemectBa. Moinb. Monsipaass macca. MousipHbIii 00b€M Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

@u3nyecKkue U XMMHYECKHUE SBJICHHUS. XMMUYECKasl peakuus U €€ MPHU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHE YPABHEHUS

[Tepnoanueckuit 3akoH u Ilepumonnueckas cuctemMa XMMHUYECKUX DIIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepmognueckuit 3akoH. [lepmoanueckas cucreMa XMMHYECKHX JJIEMEHTOB
J.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKAN CMBICT MOPSIAKOBOTO
HOMeEpa, HOMEPOB NIEPHOJIA U TPYIIIbI 3JIEMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
JNEKTPOHHBIX 000704YeK aTroMOB TepBbIX 20 XUMHYECKUX JJIEMEHTOB
[Tepuonnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kallus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHUIATEILHOCTH,
METAJIMYECKUX M HEMETAJIMYeCKHX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUHU C IIOJIOKEHHEM »ieMeHToB B Ilepuoauueckoil cucreme u
CTPOEHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBajeHTHas (mosispHass W HEMOJISIpHAsl) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMHYECKUX  JJIeMEHTOB. VoHHas  CBs3b.
Mertannndeckas CBS3b

3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aToMHAas, HWOHHAsA, MeTaJUIMYecKas),
3aBUCHUMOCTbH CBOICTB BEIIECTBA OT THIA KPUCTAIUTMYECKOM PEMIETKH U BHUAA
XMUMHYECKOH CBS3U

Baxueitmme npeaACTaBUTCIM HCOPraHUYCCKHX BCIICCTB. Hemerannel u ux
COeaUMHEHMs. MeTauibl U UX COSIMHEHUS

4.1

Knaccudukaius ¥ HOMEHKIATypa HEOPraHMYECKUX COEIWHEHUN: OKCHJIOB
(coneobpasyroniue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHbIC) u
HecolleoOpa3yolre; OCHOBaHUM (UIENOYM W HEPaCTBOPUMBIE OCHOBAHHSA);
KUCIOT (KUCIOpOACOJepKalue ¢ OECKUCIOPOIHBbIC, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE€); COJIeH (CPETHUX U KHUCITBIX)

4.2

@u3nyeckue M XUMHUYECKHE CBOMCTBA TIPOCTBIX BEIIECTB-HEMETAJUIOB!
BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, CEpbl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

®u3nyecKkue U XMMHUYECKUE CBOMCTBA INPOCTBIX BEIECTB-METAJLIOB: JIUTHS,
HaTpHUsl, KaIKsl, MarHus U KaJbLUs, aJlOMUHUS, Kele3a. DIEKTPOXUMHUECKUN
PsL HAIPSKEHUM METauIOB

4.4

dusnyecKkue U XMMUYCCKHE CBOWCTBA BOJIOPOIHBIX COCAMHEHUN HEMETAIIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPOJIA, aMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKcuIoB Hemetamwios: cepol (1V, VI),
azota(ll, 1V, V), pocdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [onydenue
OKCHJIOB HEMETAILUIOB

4.6

Xumnueckue cpoiictBa okcugoB: MetauioB |A-IIIA rpynn, nunka, meau(ll) u
xeresa(ll, 11). TlonyueHne OKCHIOB METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUI W aM(OTEPHBIX TUIPOKCUIOB (HA IpUMEPE
TUAPOKCHIOB aJIOMHUHMS, >OKene3a, IuHKa). llosyueHne ocHOBaHWUN U
aM(OTEepHBIX THAPOKCHUJIOB

4.8

OO01iue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOU, (ochopHON, KpeMHUEBOU, yrojbHOU. OcoObie
XUMHUYECKNE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M A30THOM KHCIIOT.
[Tonyyenue KkucaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeHuX cosier. [lomyduenue coeit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KHCIOpOJa, aMMHaKa,
YIJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyuenue ammuaka, CepHOM U a30THOM KHUCIOT B MpoMbIIIeHHOCTH. OO0111e
crocoObl NOJY4EHUsI METAJUIOB

4.12

I'enetnueckas CBSI3b MCXKOY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMu4yecKux peakiil mo pa3inyHbIM MpU3HAaKaM: 110 YUCIY U
COCTaBY Y4YacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TeIIoBOMYy 3ddexTy, mo
W3MEHEHHIO CTETEeHEeH OKUCIEHUS! XUMUYECKIX JIEMEHTOB

5.2

TeroBoit 3ddexkT XUMHUYECKON peakiuu, TePMOXUMHYECKHE YypaBHEHUS.
DK30- U 3HI0OTepMUYecKe peakiuu. TepMoXuMuyeckre ypaBHEHHUS

5.3

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHUCINUTEIN U BOCCTAHOBUTEIIN.
Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUSI. :‘)HGKTpOHHBIﬁ banaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopm{ BHGKTpOHHTquCKOﬁ Jucconnuanuu. KaTI/IOHBI, AHHUOHBI. aﬂeKTpOJ'II/ITBI
H HCIJICKTPOJIUTHI. CunpHbI€ U caa0bIe QJICKTPOJIUTEI. CreneHb Juccouranmumn

5.5

Peakuyuu noHHOTO obMeHa. YcIioBuUA IMPOTCKAHUA peaKHHﬁ HMOHHOTI'O O6MCHa,
IIOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUSL peaKHHﬁ

XuMus 1 OKpYyXKaromas cpeaa

6.1

BemiectBa u MaTc¢purajbl B HOBC@HHCBHOﬁ J)KU3HM 4YelloBeka. be3omacHoe
HCIIOJIBb30BAHUC BCHICCTB M XHMMHUYCCKHUX peaKHI/Iﬁ B na6opaTopHH n 6HTy.
HepBaﬂ IIOMOIIb TP XUMHYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXalomel cpeabl (KUCIOTHBIE —JOXKH,
3arpsi3HEHUE TIOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBpAIlCHUS
[IpenenpHass nomyctumasi koHueHtpauus BemectB (IIJJK). Ponp xumun B
pEIIeHUH HKOJIOTUYECKUX TMpoOieM. YCuileHHe MapHUKOBOTO dddekTa,
pa3pyLIeHUE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrieposa, KpEMHHUS U UX COSIUHEHUN B
ObITY, MEIUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTaslb, YYTI'yH, TIOPATIOMHHMNA, OpoH3a) B OBITY HU




MPOMBIIUICHHOCTH UX coeMHeHMi. [IoHATHE 0 KOPPO3HH METAJIOB, OCHOBHBIC
crocoOBbI 3aIIUTHI UX OT KOPPO3HHU

[IpupoHble MCTOYHHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEPTH),

6.4 MIPOJIYKTHI X NiepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH
[lepBoHayanbHble TOHATHS 00 OPraHWYECKUX BEHIECTBAX KAK O COCIMHEHUSIX

6.5 yriiepoia (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, NIMLEPHH, YKCYCHAs KUCIIOTA).
[onsiTre 0 OGMOTOTMYECKU BaXKHBIX BEIIECTBAX: )KUPAX, OCIKaX, YIIIEBOJAX — U UX
POJIH B )KHU3HU YETOBEKa

7 Pacuérnr:

7.1 1o hopMyinaM XUMHUYECKUX COeTMHEHHUN

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKIM YPAaBHCHHSIM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






