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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 0O0OIIETO 00pa30BaHUs COCTABJICHA HA OCHOBE TPEOOBAHUHN K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIILHON TPOTPaMMbl OCHOBHOTO 00miero oopazosanus, npeacraBieHHbx B ®T'OC OO0, a Takxke Ha OCHOBe (hefepaibHON pabodeii
MIPOrpaMMbl BOCIIUTAHUS U C YUETOM KOHIIETILIMY MPENoAaBaHus ydeOHOro npeamera « XumMus» B o0pa3oBaTelIbHbIX opranusanusx Poccuiickoit
denepanuu.

[IporpamMma no xumum Aa€T MpeAcTaBlIeHUE O 1eNAxX, oOmei cTpateruu o0y4eHus, BOCIMTAHUS U Pa3BUTUS O0ydarolIuXcs CpeaCcTBaMU
y4eOHOrOo TMpeaMeTa, YCTaHABIMBAeT o0sA3aTeNbHOE MPEAMETHOE COJAEpKaHHe, IpeayCMaTpUBaeT paclpeieieHre €ero Mo Kiaccam H
CTPYKTYPUPOBAHUE 110 pasaciiaM U TEMaM IPOoIrpaMMBbl IO XUMHUH, OMPEACIIACT KOJIUUCCTBCHHBIC U KAYCCTBCHHBIC XapPaKTCPUCTUKH COACPKAHUA,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOyJarouuxcs, OmpeAenseT BO3MOKHOCTH IpeAMeTa IS peaju3aluu TpeOOBaHMH K pe3yapTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTesIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero 00pa30BaHUsl, a TaKkKe TpeOOBaHM K pe3ylbTraTaM 00y4eHHs XUMHUU Ha
YpOBHE ILeJe W3yueHHus IpeaMeTa M OCHOBHBIX BHJOB YU€OHO-TIO3HABATEIBHOW JESTENbHOCTH OOYy4aromlerocs MO OCBOEHHI0 Y4eOHOTo
coJlep>KaHusl.

3HaHME XUMUU CIYKUT OCHOBOHM i (DOpMHUPOBAaHHS MHUPOBO33PEHUS OOYdYaIOLIErocs, €ro MpeacTaBiIeHU O MaTepuaibHOM E€IMHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (POpMHUpyeMble XUMUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B MPUPOJE, O
MyTSX pEHIeHUs] TI00ATbHBIX MPOOJEeM YCTOWYHMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOW, TMHUIICBOM M HIKOJOTHUYECKOM
0€30MMacHOCTH, POOIIEM 3/IPAaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peau3alid BO3MOXKHOCTEH i1 caMOpa3BUTUS U (OPMUPOBAHUS KYJAbTYpbl JUYHOCTH, €€ o0med U (yHKIHOHATbHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOydarolmuxcs, HABBIKOB WX CaMOCTOSITENIBHON y4deOHOMU
NESITEeNbHOCTH, YKCIEPUMEHTATbHBIX U HMCCIEI0BATEIbCKUX YMEHHI, HEOOXOIUMBIX KaK B MOBCEAHEBHOW >KM3HH, TaK U B MPOECCHOHATBHON
NeSITeNIbHOCTH;

3HAKOMHUT CO CIEeUr(UKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOTO B3IJIAa HAa €IMHCTBO MPUPOJIBI M YEIIOBEKA, SIBJISIETCS
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IrPaMOTHOCTH O0YUarOINXCS;

crnocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOLIEHMS K €CTECTBEHHO--HAYUHBIM 3HaHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B
9KOJIOTHYECKOE 00pa30BaHNe 00YJaOLINXCS.



JlaHHBIE HampaBieHUS B OOYyUYEHHMH XHMHU OOECIEYMBAIOTCS CIEUU(UKON colepXKaHusg y4eOHOTO TIpenMeTa, KOTOPBIA SBISETCS
MeJaroTHYECKU aIalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHH Ha OTIPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWsS OPHEHTHPOBAH HA OCBOCHHE OOYJAIOIIMMFCS CHCTEMBI IEPBOHAYAILHBIX
HOHATHHU XHUMHH, OCHOB HeOpFaHH‘ICCKOﬁ XHUMHHU U HCKOTOPBIX OTACIIbHBIX 3HAYMMbIX HOHATUH OpFaHH‘IeCKOﬁ XUMHUH.

CrpykTypa coIepKaHUsS TPOTPaMMbl 10 XUMHUHU c(OopMHpOBaHA HA OCHOBE CHCTEMHOTO mojaxona kK e€ wu3ydeHuro. CojepkaHue
CKJIaAbIBACTCA M3 CHUCTCMbI HOHATHI O XMMHYECKOM JJIEMEHTE U BCIIECCTBE N CHUCTCMBI IHOHSTUI O XMMHYECKOU pPCaKknum. 066 9TU CHUCTCEMBbI
CTPYKTYPHO OpraHM30BaHbI 110 HPUHIUITY ITOCJICI0BATCIILHOTO PA3BUTHUA 3HAaHUH Ha OCHOBE TCOPCTUUCCKUX HpeILCTaBJIeHI/Iﬁ pasHoro ypOoBHs:

— aTOMHO--MOJICKYJISIPHOTO yY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Tepuoanueckoro 3akona [[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YUCHHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— TIPE/ICTABJICHUI 00 AIIEKTPOTUTHIECKON TUCCOIUAIIMN BEIIECTB B paCTBOpax.

TeOpeTI/I'-IeCKI/Ie 3HaHUW paCcCMaTpHUBarOTCA HAa OCHOBE OMIIMPHUYCCKHU IMOJTYUCHHBIX U OCMBICIICHHBIX (baKTOB, Pa3BHUBAIOTCA MMOCICA0BATCIIEHO
OT OJHOTO YPOBHS K JPYrOMY, BBITIOJNHSS (PYHKIIMH OOBSICHEHUS W MPOTHO3WPOBAHHUS CBOWMCTB, CTPOCHHS W BO3MOYKHOCTEU MPAKTUYECKOTO
MNPUMCHCHUSA U ITOJTYUCHUSA U3YyHaCMbIX BCIICCTB.

OcBoeHME MPOTPAMMBI TT0 XUMHUHU CITOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMUIECKON COCTABIISIFOIIEH HaydHOW KapTUHBI MU Pa B
JIOTUKE €€ CUCTEMHOM MMpUupoabl, HCHHOCTHOI'O OTHOIMICHUA K HAYYHOMY 3HAHHWIO U METOJJaM IIO3HAHHA B HAYKC. I/IsyquI/Ie XHUMHHU IPOUCXOJUT C
MIPUBJICYCHUEM 3HAHUH M3 PaHee U3yYCHHBIX YUeOHBIX nmpeaMeToB: «Okpykaromuii Mupy», «buonorus. 5—7 knacce» n «®u3nka. 7 Kiaccey.

[Ipy u3yyeHUH XUMHHM TPOUCXOIUT (POPMHpPOBaHHE 3HAHUNW OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTH COBPEMEHHOIO E€CTECTBO3HAHMS,
MPaKTUYECKONH JESITeTbHOCTH YeJOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajadya ydeOHOro IMpeiMeTra COCTOUT B
(hopMUPOBAHUH CHCTEMbI XUMHUYECKUX 3HAHUN — BaXHEHUITNX (DAKTOB, IOHATHI, 3aKOHOB U TEOPETUICCKUX TOJIOKCHHUH, TOCTYITHBIX 00001IeHNIA
MHPOBO33PEHYECKOTO XapaKTepa, si3blKa HAyKH, B MPUOOILEHNN K HAyYHBIM METO/IaM MO3HAHUS MPU U3YUYEHUU BEIIECTB U XUMUYECKHX PEaKiui,
B (opMHpOBaHMHM W PA3BUTHM IIO3HABATEJIbHBIX YMEHMH W UX MNPUMEHEHWH B Y4eOHO-TIO3HABATENBHOM U Yy4eOHO-UCCIIEOBATEIbCKON
NesITeIbHOCTH, OCBOCHUH MPABHJI O€3011aCHOT0 OOpaIIeHHsl ¢ BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMUHM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAUCHHE IPUOOPENH TaKUe 1IeTH, KakK:

— (opMHUPOBaHNE UHTEIICKTYalIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY PUHSITHIO
pelIeHni, CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBlIEHHOCTh OOy4YeHHS Ha CHCTEMAaTH4YecKOe MPHOOIIeHHE OOydYalolIUXCS K CaMOCTOSITENbHOW IMO3HABATEIbHON JEATeIbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, (POPMUPYIOIIUM MOTHBAIUIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrneyeHrue YCIOBUN, CHOCOOCTBYIOUIUMX MNPUOOPETEHHIO OOYYarOMIMMKCS OIbITa Pa3HOOOpa3HOW MeATeIbHOCTH, MO3HAHHUS H
CaMOTIO3HaHUs, KJIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHbIX BUJOB JIESITEILHOCTH;



— hopmupoBanue o011l GYyHKIIMOHATHLHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHUCIIC YMEHHH OOBSICHATH U OIICHUBATH SIBJICHHS
OKPYKAIOIIEr0 MHPA, MCIOJb3ys 3HAHKS M OIBIT, MOJyYCHHBIC NMPU U3yUYCHUU XUMUU, IPUMEHSITh UX MPHU PEIICHUHU MpoOIeM B TOBCEIHEBHOM
KU3HU U TPYJIOBOU JEATCILHOCTH,

— (dopmupoBaHHe y OOY4YAIONIUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAaHUS IICHHOCTH XUMHUYECKHX 3HAHWH IS BBIPAOOTKH
HKOJIOTUYECKU IEJIeCO00Pa3HOro TOBEACHHUS B OBITY W TPYIAOBOH NESITEIBHOCTH B UENSAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpYXKAromen
MIPUPOIHOM CpEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOPY MPOQHIIS U HANPABICHHOCTH JTAIbHEHIIIEro 00yYeHNsI.

OO6iee yrciio YacoB, OTBEAEHHBIX JIJIs1 M3yUEHUs XUMHHM Ha YPOBHE OCHOBHOTO 00111eTr0 0Opa3oBanHus, coctaBisieT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B He/ieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeloBeka. XUMUs B cucTteme HayK. Tena u BemecTBa. @usnueckrue CBONCTBA BELIECTB. ArperaTHoOe
cocrosiHue BemecTB. [IoHsATHE 0 MeTOIaX TO3HAHUS B XUMUH. YucThie BeniecTBa U cMecH. CriocoObl pa3faesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE dJIeMeHThl. CUMBOJIbI XMMUUYECKUX 3J1€MEHTOB. [IpocThie U cioxkHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yUEHHUE.

Xumunyeckass Gopmyia. BaneHTHOCTh aTOMOB XMMHYECKHMX 3JE€MEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BellecTB. OTHOCHUTENIbHAsT aTOMHas
Macca. OTHOcuTeNbHas MOJIEKyJIsipHast Macca. MaccoBast 10J11 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHNUHU.

KommuectBo Bemecrsa. Mousb. MoursipHas macca. B3auMocBsI3b KOIM4YECTBA, MAacChl U YACIIA CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacuérel 1o
(dbopMysnaM XUMHYECKUX COECAMHEHUN.

Ouznyecknue U XMMHUYECKUE SIBICHUS. XUMUYeCcKasi peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BEleCTB. XUMUUYECKUE YPAaBHEHUS.
Knaccudukanus XuMuuecKkux peakuuii (COeTuHEHHsI, pa3IoXKeHHs, 3aMellleHus, 0OMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAOW, MpaBHJIaMH pabOThI B J1abopaTopuu U NMpuéMamu oOparieHus ¢ J1a00opaToOpHBIM 000PYAOBAHUEM,
U3Yy4YEeHHE M ONHCAaHHE (U3NYECKHX CBOWCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HaOMIOAeHHE (U3NYECKUX (IIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KUIEHME M KOHJEHCAllUs BOJbI) M XMMHUYECKHX (TFOpPEHHE CBEYM, NPOKAIMBAHUE MEAHON IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBIEHHH, HaONIOeHHE U ONMCaHWE MPU3HAKOB NMPOTEKAaHUS XMMUYECKUX peakiuil (pas3ioikeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pasziokeHue rumpokcuga menu (Il1) mpu HarpeBaHwm, B3aUMOJCHCTBUE JKee3a C
pactBopom conu Mmemau (ll), m3ydeHwe crocoOOB pa3ieyieHHs CMECEl: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBHIMTAPWBAHHE, IUCTUIUISIINS,
xpomarorpadus, IpoBeAEHUE OUUCTKH MIOBAPEHHOM COJIM, HAOJIIOJEHUE U OIIMCAHUE PE3YJIbTaTOB IIPOBEJCHHUS ONbITA, WITIOCTPUPYIOILIETO 3aKOH
COXpaHEHMs MacChl, CO3aHUE MOJEIEH MOJIEKY (LIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopos — aneMeHT u npoctoe BemecTBo. HaxoxaeHue kuciaopoja B npupoze, Gusnieckue u
XUMu4eckue cBoictBa (peakuuu ropenus). Oxcuzapl. I[lpumenenue kucnoposa. CrnocoObl NOIydeHHMs KHCIOpoJa B JabopaTopuu U
npomsluieHHOCTH. KpyroBopot kucnoposa B npupoje. O30H — ayioTponHasi MoAU(UKaILUS KUCIOpOIa.

TennoBoit 3¢pextT XxuMuueckoil peakuy, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHIAOTEPMHUECKHE peakuMu. TOIUIMBO: Yyroib U METaH.
3arpsi3HEHUE BO3/lyXa, YCUIIEHUE MMApHUKOBOTO 3 (dexTa, pazpylieHue 030HOBOTO CJIO5I.

Bopopoa — snemeHT M mpoctoe BeuiectBo. HaxoxkaeHue Bojopoja B mpupoje, (U3UYECKUe U XUMHUYECKHE CBOMCTBA, NMPUMEHEHUE,
crocoObl oydeHusi. Kucnorel u comu.

MonspHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.



dusnueckue cBoiicTBa BoJbl. Bona kak pactBopurens. PacTBopsl. HachlllieHHbIE U HEHACBIILIEHHBIE pacTBOPLI. PacTBOpUMOCTH BELIECTB B
BoJie. MaccoBasi J0J1s BellecTBa B pacTBOpe. XMMMUECKHe cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B NPUPOJE M B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupo/e. 3arpsi3HeHrne NpupoAHbIxX BoJ. OXpaHa U OYHUCTKA MPUPOIHBIX BO/I.

Krnaccudukamuss Heopranmdeckux coemuHeHuil. Oxcunpl. Kimaccudukammst oxcuaoB: colsieoOpasyromue (OCHOBHBIC, KHCIOTHEBIE,
amoTepHbIe) U HecoeoOpasyromue. HomeHknarypa okcuaoB. @u3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHrne OKCHIOB.

OcHoBanus. Knaccuduxaiysi oCHOBaHUM: 1IENOYM U HEpAacTBOpUMbIe ocHOBaHUs. HomeHknarypa ocHoBanuil. dusnueckue U XMUMHUYECKUE
CBOMCTBA OCHOBaHUM. [losryueHre 0CHOBaHMM.

Kucnotel. Kimaccupukanus kucnor. Homenkiiarypa kucinot. Ou3ndeckne ¥ XUMUYIECKHE CBOMCTBA KUCIOT. Psiyx aktuBHOCTH MeTauioB H.
H. Bekerona. [lonyyeHnne Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonydenue coseit.

I'eneTnueckas cBsi3p MEXKy KJIACCAMH HEOPIraHUYECKUX COCTUHECHU .

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/IeJIeHHE COJIepKaHusl KUCIOpoa B BO3AyXe, MOJIy4eHne, COOMpaHue, paclio3HaBaHue U U3ydeHHe CBOMCTB KHCIOpO/a,
HaOIOZICHNE B3aWMOJICHCTBUSI BEIIECTB C KHCJIOPOJOM M YCIOBUS BO3HUKHOBEHHUS W TPEKpaIeHUs TOpeHHus (Mokapa), O3HAKOMJICHHE C
oOpa3iaMu OKCHJOB ¥ OIMCAHWE WX CBOWMCTB, TOJIyu€HHE, COOMpaHHWe, pacro3HaBaHWE M W3yYeHHWE CBOWCTB BOJOopoAa (TOpeHue),
B3auMO/IeiicTBHE BoJopoaa ¢ okcuaoM meau (1) (BoO3MOKHO MCTIOIB30BaHUE BHACOMATEPHATIOB), HAOIIOACHNE 00Pa3Il0B BEIIECTB KOJIUYECTBOM |
MOJIb, HMCCJIEIOBAHHE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C PA3NIMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OIMpPEAETEHHON
MaccoBOM J0Jiell pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHE BOJbI C MeTallaMH (HAaTpUEeM U KaiblMeM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUANIOB), UCCIIEIOBaHNE 00pa3ll0B HEOPTAHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB, HAOMIOEHNE U3MEHEHUS! OKPAaCKU WHIUKATOPOB B
pacTBopax KHCIOT U Iesouel, udydeHnue B3aumojeicTBusi okcuna meau (II) ¢ pactBopom cepHO# KHCIOTHI, KHUCIOT C METalJlaMH, peakiuil
HEWTpalIM3aluy, TIOJyYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETaula JpPYyrMM U3 pacTBOpa COJIH, pELICHHE
SKCIIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHelue KIacchl HEOPraHMYECKUX COCTUHEHUIN.

IMepuonuyeckuii 3akoH u I[lepuoanyeckasi cucrema xumu4yeckux 3jiemMeHToB [I. U. MenaeneeBa. CTpoenne atoMoB. XUMHYeCKAasi
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIIUHN

[lepBbie MOMBITKK KiaccH(PUKALIMM XUMHUYECKUX 37eMeHTOB. [{oHsATHE O Ipylmax cXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEJI0YHO3EMEeNbHbIC
METaJlIbl, TAJIOTE€HbI, UHEPTHBIE Ia3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aMmbOTepHbIE OKCUIbI U THIPOKCUIBI.

[lepuoanueckuit 3akoH. [lepuoanueckas cucrema xumuueckux 3neMeHToB Jl. M. MengaeneeBa. KopoTkonepuoaHas u JIMHHOIIEPUOAHAS
¢dopmsl [Tepuoauueckoii cucrembl xumuueckux siaemeHToB Jl. Y. MenaeneeBa. [lepuoast u rpynmbl. @u3nuecKuid CMBICI MOPSIKOBOTO HOMEPA,
HOMEPOB MEPUOJA U TPYIIIHI HIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0UEK aTOMOB MHEepBbIX 20 XUMUYECKUX
aneMeHToB [lepuonnueckon cucremsl . M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTA M0 €ro MOJIOKEeHHIO B llepmoanueckon
cucteme /1. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHHS pajiyca aTOMOB XHMHMUYECKHX JJIEMEHTOB, METAJUIMYECKUX M HEMETaJUIMYEeCKMX CBOWCTB IO TpYIIaM U
MepUOaaM.

3nauenue Ilepuogmueckoro 3akoHa u Ilepuoauueckodl CHUCTEMBI XMMHUYECKMX JIEMEHTOB JUIsl Pa3BUTUS Hayku W npaktuku. . U.
MennerneeB — y4EHBIA U TPAXKJAHUH.

Xumnueckas cBs3b. KoBanenTHas (moJisipHasi U HEMOJISIPHAS ) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX 2JIeMEHTOB. IOHHAs CBSI3b.

Crenenp oxucneHus. OKUCITUTEIHLHO--BOCCTAHOBUTENbHBIE peakuuu. I[Ipomecchl OKHCIEHHsT W BOCCTaHOBJICHUA. OKUCIUTETH U
BOCCTaHOBHTCIIN.

Xumuueckuii IKcnepumenm:

M3y4yeHue 00pasIoB BEIIECTB METAUIOB U HEMETAJIJIOB, B3aMMOICUCTBUE THIPOKCHIA IIMHKA C PACTBOPAMH KUCJIOT U IIEIOYeH, TPOBEICHNE
OTIBITOB, WUTFOCTPUPYIOIINX MTPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIINHU PA3JI0KEHUS, COCTUHECHHS).

Meosrcnpeomemmnnie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU M3YYECHUU XUMHUHU B 8 KJIAcCE OCYIECTBIISETCS Yepe3 MCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
-HAyYHBIX TOHATHUN, TaK U TOHSATUHN, SIBIISIOIIUXCS CUCTEMHBIMU IS OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mume ecTeCTBEHHO--HAYYHBIC MOHSTHS: HAy4HBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIW3, CHHTE3, KIacCHU(UKAIMS, TEPHOTUIHOCTD,
HaOIOZICHUE, DKCIIEPUMEHT, MOJICITMPOBAHUE, M3MEPEHUE, MOJIETh, SIBJICHHUE.

dusnka: Marepus, aToMm, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIbI, PaTIuO0aKTUBHOCTh, MOJICKYJA, MJICKTPUUECKHHN 3aps,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, (GPM3NYECKUE BETUINHBI, SUHUITBI U3MEPEHUS, KOCMOC, TIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunTes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOIIaeMble, TOIIITUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peaKkius

[Tepuonnueckuii 3akoH. [lepronuueckas cucrema xumuueckux sneMeHtoB [[. M. MenneneeBa. CtpoeHue atomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaldus, KaIbIMd U UX COCAUHECHHU B COOTBETCTBUHU C TOJIOKEHHEM
aneMeHTOB B [lepuoinueckoil cucteMe U CTpPOCHUEM X aTOMOB.

CrpoeHue BellecTBa: BHUAbl XMMHYECKOW CBSI3M. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BeIIECTBA OT THUIMA
KPUCTAJUIMYECKOM PEIIETKU U BU/IA XUMUYECKOU CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3UYHBIM KiaccaM
HEOPraHWYECKUX COCAMHEHUM, FTeHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKUX PEAKIH MO Pa3INuHbIM MPU3HAKAM (I10 YUCITY U COCTAaBY YYACTBYIOLIUX B PEAKIMH BEIIECTB, [0 TETNIOBOMY
sbdekTy, Mo H3MEHEHHUIO CTENEeHEeW OKHUCIEHHS XUMUYECKUX DOJEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHIO Karajau3aTopa). OJK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.



[TonsiTne o ckopoct XuMHUeckoi peakuuu. [TonsTie 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusxX. [IoHATHE O TOMOT€HHBIX U
IFCTCPOTCHHLBIX PCAKIUAX. ITonsaTue o xaranmse. IloHgTHEe 0 XUMHUUYECKOM paBHOBECHUU. CDaKTOpBI, BJIMAIOIIMEC HA CKOPOCThH XUMHYECKOM pcakuuu nu
10JIO)KEHUE XUMHUYECKOTO PABHOBECHSI.

OKHUCITUTENTbHO-BOCCTAHOBUTENIBHBIE ~PEAKIMM, JJIEKTPOHHBIA 0ajaHC OKHCIUTEIHHO-BOCCTAHOBUTENbHON peakiuu. CocraBieHue
YpaBHEHHIA OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIMI C NCIOJIB30BAHNEM METO/ 1A SJIEKTPOHHOTO OaaHca.

Teopm{ BHCKTpOHHTHqCCKOﬁ Jucconuanuu. SJIGKTPOJH/ITI)I U HEOJICKTPOJIUTHI. KaTI/IOHBI, aHWOHBEI. MexXxaHu3M Jucconuanuu BCIIECTB C
Pa3iIMUHBIMHA BUJAAMU XUMHAYECKOH CcBsi3U. CTEeneHb JUucconualnmu. CuIIbHBIE U cJIa0bIe OJICKTPOJIMUTHI.

Peakuun moHHOro oOMeHa. YcOBUS NPOTEKAaHUS peakUuil MOHHOIO OOMEHa, NOJHbIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHUS pPEaKLUM.
CBoiicTBa KHCJIOT, OCHOBaHMM M COJiell B CBETE NPEACTABICHUN 00 3JIEKTPOJUTHYECKOM aucconuanuu. KadecTBeHHblE peaklMd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHUE C MOJACIAMH KPUCTATIHMYCCKUX peﬂléTOK HCOPraHNM4CCKUX BCIICCTB — MCTAIJIOB W HEMETAJIJIIOB (Fpa(bI/ITa u &HMaBa),
CIIOXHBIX BEIIECTB (XJIOpHJA HATpHsl), UCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3ACHCTBHS Pa3UYHBIX (aKTOPOB,
HCCIIEIOBAaHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOIlecca AUCCOLMAIMH KUCIIOT, HIeJI0o4el U coiel (BO3MOXKHO HCIOJIb30BAHHUE BU IE0
MaTepHajIoB), MPOBEJICHUE OIBITOB, MILTIOCTPUPYIOIIUX MIPU3HAKU IPOTEKAHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHueE 0cajKa, BbIIEJICHHE rasa,
00pa3oBaHUE BOJIbI), OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKnid (TOpeHUe, peakiu pa3oKEeHHUS,
COG}II/IHGHI/ISI), pacrno3HaBaHUEC HCOPraHMYCCKHUX BCIICCTB C IOMOIIIBIO KAUCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, PCIICHUEC DKCIICPUMECHTAJIBHBIX 3a1a4.

HemeTtanibl u MX coeJUHEHUS

OOmiast xapaktepuctuka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble CTeNneHU okucieHus. CtpoeHue u (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKHE CBOWCTBA Ha MPUMeEpeE XJIopa (B3aUMOJICICTBHE C METAJUIaMU, HEMETAIJIaMH, 1EJI0YaMH ).
XnopoBogopoa. CoJisiHasi KUCTI0Ta, XUMUYECKUE CBOMCTBA, OJIyYeHHE, MpUMeHeHue. [lelicTBue Xiopa ¥ XJIOPOBOJOPOIa HA OPTaHU3M YEJIOBEKA.
Bakueiiniye xJ0pu/ibl U UX HaX0XKICHHUE B IPUPOJIE.

Obmas xapakrepucTtrka syeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHH okucieHus. CrpoeHue u
(buznyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIJIOTPOTHbBIE MOAU(PHUKAIIUU KUCIOPOJa U cepbl. XMMUUYECKHUE CBOMCTBA CEPHI.
CepoBosiopoa, cTpoeHue, (usnueckue M XUMHUYeckue cBOMcTBA. OKCHIIBI Cepbl KakK IMPEICTaBUTENNM KUCIOTHBIX OKcuIoB. CepHasl KUCIOTa,
¢buznyecKkue U XuMUYECKHe CBOMCTBA (00IIMe KaK MPeICTaBUTEINs Kacca KUCIOT U crienuduieckre). XUMUYECKUE PeakI[UH, JISKalIue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MoydyeHusl cepHOW Kuciothl. Ilpumenenue cepHoil kuciaoTel. Colu CEpHON KHUCIOTHI, KAUECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHnue cepbl v €€ COeTUHEHHI B TPUPOAE. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpebl COeTMHEHUSIMU Cepbl ( KUCIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBPAILlCHUS.

OOmass xapaktepuctuka dmeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIe CTEMEeHH OKHUCICHMS. A30T,
pacrpocTpaHeHle B Mpupoje, pu3ndeckue u XuMudeckue cBoicTBa. KpyroBopoT azoTa B mpupojie. AMMHUAK, ero (pu3nyeckrue U XMMHUYECKHe
CBOICTBa, Mody4yeHue u npumeHenue. Com aMMOHUS, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHAs peakiusi Ha HOHbI
aMMOHHUS. A30THasl KMCJIOTa, e€ MoyydyeHue, Gu3nveckue 1 XMMUYecKre cBoiicTBa (00mIMe Kak MpeCTaBUTeNs Kilacca KUCIIOT U cenuduyeckue).



Hcnonb3oBaHuEe HUTPATOB U COJEM aMMOHHUS B KAaueCTBE MMHEpAIbHBIX YH0OpeHuil. XHUMHUECKOE€ 3arps3HEHHE OKpYXKarolled cpebl
COCIMHEHUSIMU a30Ta (KHCIOTHBIC IO, 3arps3HEHUE BO3MyXa, MOYBBI M BOAOEMOB). Dochop, ammorpomHbie Momudukanuu docdopa,
¢usnueckue u xumudeckue cpoictBa. Oxcun Qocdopa (V) um dochopHas kuciora, (U3NUYECKHE U XUMHUUYECKHE CBOMCTBA, IMOJIyYCHHE.
Hcnons3oBanue GpochaToB B Ka4eCTBE MHHEPAIBHBIX yI0OpPEHUH.

OObmas xapaxkrtepuctuka 3yeMeHToB |VA-rpynnbl. OCOOEHHOCTHM CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMS. YTIepos,
QUIOTPOTIHBIE MOJU(HUKAIMK, PAaCPOCTPAaHEHHWE B TpHUpoJe, (pu3mueckne W XUMHYECKHE CBOHCTBa. AjcopOims. KpyrosopoT yriepona B
npupone. Okcuapl yriepona, ux (U3NYECKHEe W XUMHUYECKHE CBOMCTBA, ICWCTBHE HA JKUBBIE OPraHU3MBI, MOJYYEHHE U NPUMEHEHHE.
DKoyorn4YecKue mpoodIeMbl, CBsi3aHHbIe ¢ okcuoM yriepoaa (1V), rumoTesa riio6anbHOTO MOTEIUICHNs KITUMAaTa, ITAPHUKOBBIN 3 GeKT. YroapHas
KHCIIOTa W €€ CoJiM, UX (PU3MUecKue M XUMHUYECKHE CBONCTBA, IMOJyuyeHHUE M INpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIECTBAX KAaK O COEIUHEHHUSX yriepoja (MeTaH, 3TaH, STHIIEH, alleTWUJIeH, ATaHOJ,
TJIMLEPUH, YKCYCHas Kuciota). [IpupoHble UICTOUHUKH YIiIeBOJA0POJOB (Yrojb, IPUPOAHBIN a3, HeQTh), MPOIYKTHl UX NepepaboTku (OeH3UH),
WX pOoJib B OBITY M MPOMBIILIEHHOCTH. [ToHSTHE 0 OMOJIOTHYECKH BaXXHBIX BEIIECTBAX: )KUpaX, OelIKax, yriieBoJaxX — U UX POJIM B KU3HU YEJOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢pusndeckue u XMMHUYECKHE CBOMCTBA, MOJTy4YeHUe U npuMeHeHrne. CoeuHeHns KpeMHus B pupoje. O01ue npeacTaBieHus
00 okcune kpemuus (1V) m kpemuHmeBoi kuciore. CHIMKATBl, UX HCIOJB30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHeWmnue cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eroH. IIpobGrempl 0G€30MacHOTO HCIMOIB30BAHUSI CTPOUTEIBHBIX MaTEPHAIOB B
IOBCEIHEBHOM XU3HU.

Xumuyeckuil IKcnepumenm:

n3ydeHre oOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOICTB COJIIHOM KHCIOTHI, NPOBEJECHHUE KAUECTBEHHBIX PEAKUMH Ha XJIOPHUI-UOHBI U
HaOJI0/IeHNE NPU3HAKOB UX NMPOTEKaHMs, ONBITHI, OTpa)karolye (GU3NYECKue U XMMHUUYECKHE CBOMCTBA TajlOr€HOB U UX COEJUHEHUH (BO3MOXKHO
UCIOJb30BAHUE BUJEOMATEPHATIOB), O3HAKOMJIEHHME C oOOpaslaMM XJIOpUIOB (rajJOr€HHMJIOB), O3HAKOMIJIEHHME C oOpa3laMu cepbl U eé
COEJMHEHUSMH (BO3MOYKHO HCIOJb30BAaHHME BHUAEOMATEpUATOB), HalOJIofeHHWE Inpolecca oOOyriMBaHUS caxapa IHOJ  JefcTBHEM
KOHIICHTPUPOBAHHON CEPHOI KUCIIOTHI, U3yY€HUE XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOI KUCIIOTHI, IPOBEICHUE KAUECTBEHH OM PeaKklMy Ha
cynb(ar-uoH U HaONIOJEHHE IpH3HAKa €€ IPOTEKAHUs, O3HAKOMJICHME C (PM3MUECKUMH CBOWCTBaAMM a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MOXXKHO HCIOJIb30BAHUE BUJEOMATEPHATIOB), 0Opa3laMM a30THBIX U (POCHOpHBIX YAOOpeHHi, MoiaydeHue, coOMpaHHe, paclo3HaBaHUE U
U3yueHHe CBOICTB aMMHaKa, IPOBEJECHUE KaueCTBEHHBIX peakUuil Ha MOH aMMOHHS U (ocaT-HOH M H3ydyeHUE NMPU3HAKOB MX MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THOMW KHUCIIOTHI € MeAbl0 (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPHUATIOB), H3ydyeHHE Mojeien
KPUCTANIMYECKUX PEeIIETOK anMasa, rpadura, QysiepeHa, 03HAKOMIIEHHE C MPOLECCOM aJICOPOLMU PAaCTBOPEHHBIX BELIECTB aKTUBHMPOBAHHBIM
yIJIEM U yCTPOMCTBOM IPOTHBOIa3a, MOJy4eHue, coOMpaHue, paclo3HaBaHUE U U3y4E€HUE CBOMCTB YIJIEKUCIIOrO ra3a, IPOBEAEHUE KaueCTBE HHbIX
peakuuii Ha KapOOHAT U CHJIMKAT-MOHBI M M3ydeHHE MPHU3HAKOB UX MPOTEKaHUS, O3HAKOMJIEHHE C MPOAYKLIHEH CUIMKATHON MPOMBIIUIEHHOCTH,
pELIEeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelne HeMeTallbl ¥ X COEIUHEHUSD.

MeTtaniibl 1 X COeIMHEHHUS



OOmas xapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHHWH WX MOJIOKCHUS B llepmoamueckoil cUcTeMe XUMUYECKHX
aneMeHToB JI. 1. MenzeneeBa u ctpoenust atroMoB. CTpoeHue mMeTaioB. MeTtammueckas CBsI3b U METaNIM4ecKasi KpUCTAJUIMUECKash PelETKa.
DNEKTPOXUMHUYCCKUN PsiJl HAMPSHKCHUH MeTauioB. DU3MYECKHEe W XUMUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MOMYyYCHHS] METAUIOB.
[lonsiTHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT Koppo3uu. CraBbl (CTajb, YyryH, NIOPATIOMHUHHHA, OpoH3a) WM X
MIPUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[[lenounble Metaiuibl: TosiokeHue B Ilepuommueckoit cucreme xumuyeckux s3ieMeHToB JI. M. MenpaeneeBa, CTpo€HHE HX aTOMOB,
HaxoxJeHue B mpupoae. Pu3nveckue M XUMUYECKHE CBOWMCTBA (Ha mpuMmepe Hartpus W Kanus). OKCHABI M TUAPOKCUABI HATPHUS U KaJlUA.
[IpumeHeHne MeTOYHbIX METAIVIOB U UX COCIMHEHUH.

[[erouHO3eMENBHBIE METAJUIBl MAarHUM M KaJbIMK: TOJIOKeHHE B [lepuoamyeckoil cucreme xumudeckux snemeHtoB [[. . Menneneena,
CTPOEHHE WX aTOMOB, HaxXxOXJeHUE B mpupoje. OPuznueckue U XUMUYECKUE CBOWCTBA MarHus W Kajbllusa. BaxHellline COCTUHEHHS KaJbIIUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHnil: nosioxenue B llepmoanueckonn cucreme xumuueckux sieMeHToB J[. M. MenneneeBa, CTpoeHHE aToOMa, HAXOXKJICHHE B
npupoje. Pusndeckre U XMMHUYECKHEe CBOICTBA alfOMUHUSA. AM(OTEpHBIE CBOICTBA OKCHA U THAPOKCH/IA ATFOMUHUS.

Kenezo: nonoxxenue B [leproanueckoil cucreme xumuyeckux 3nemeHToB . M. MenaeneeBa, CTpoeHHE aToMa, HaXOXKJIEHHE B MPUPOJIE.
dusndeckre 1 XMMUUIECKHE CBOMCTBA Xkene3a. OKcubl, THAPOKCHIBI U coiu skene3a (1) u sxenesa (111), ux cocra, cBOWCTBa U MOTyUYCHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3laMi METaJIOB U CIIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHHE PE3YIbTAaTOB KOPPO3UU METAJUIOB (BO3ZMOXKHO
WCIOJIb30BAaHME BHAEOMATEpUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA Kajbl[Msl M HATPUS C BOJAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUANIOB), HCCIEIOBaHUE CBOMCTB JKECTKOW BOJBI, IpoIEcCa TOpPEHHUs Kene3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEAKIMil Ha MOHBI: MarHHs, KaIbIHs, aTlOMUHUS, [MHKa, kene3a (1) u xemnesa (1),
Menu (l1), HaOmroneHWME W OMMCAHHWE TPOIIECCOB OKpAIIMBaHUS IIJITAMEHUM HOHAMHM HATpHsl, KaIWs W KaJlbIMs (BO3MOYKHO HCIIOJb30BAHHE
BHJIEOMATEPHUANIOB), UCCIIeZIOBaHNE aM(DOTEPHBIX CBOWCTB T'MAPOKCUIA AIFOMUHMS M THIPOKCHU/IA IMHKA, PEIICHNUE SKCIIEPUMEHTAIIbHBIX 33a]a4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKPYKaIasi cpena

BemecTBa 1 Marepuainsl B MOBCEIHEBHOM KU3HU YelnoBeka. be3onacHoe ucnoap30BaHNE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBas
MIOMOIIIb IPU XUMUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHYecKoe 3arps3HEHHE OKpyXarolie cperbl (mpeaenbHas AOMycTHMas KOHIeHTpaiwms BemiecTB, ganee — [IJK). Ponp xumuu B
PEIICHUH SKOJIOTHUECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

Mesicnpeomemmnuoie céazu

Peanu3arust MEXNpeAMETHBIX CBSA3EeH MPHU M3YYCHHH XHUMHH B 9 Ki1acce OCYIIECTBIISETCS Yepe3 UCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-
Hay4YHbIX MIOHATHH, TaK U TIOHIATHH, SIBISIFOIIUXCS CHCTEMHBIMU /7151 OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKIIA.



OOmue ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3, KIacCU(PUKAIUs, MMEPUOTUTHOCTD,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJCITUPOBAHNE, H3MEPEHUE, MO/ICIb, SIBIICHUE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHUAITHI.

du3nka: Marepuisi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIH], WU30TOIBI, PaJHOAKTUBHOCTb, MOJICKYINA, JJICKTPUYCCKHMA 3aps,
MIPOBOJHUKH, MOJIYIIPOBOJHUKH, JUICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras, pacTBOD,
PaCTBOPUMOCTDL, KPUCTAIINYCCKAA peméTKa, CIIJIaBHI, (I)I/I3I/I‘~ICCKI/IC BCJIMYHMHBI, CAUHHUIIBI U3MCPCHUA, KOCMHUYCCKOC IMPOCTPAHCTBO, IIJIAHCTHI,
3BE3151, ComHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPATBHBIC YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPOJIEMEHTHI, TUTATCIHHBIC
BEIIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs IOCTHTAOTCS B XOJE¢ OOYyYCHUS XUMHH B CIMHCTBE
y4eOHOM U BOCIIMTATEIBHOW JCATCIBHOCTH B COOTBETCTBHU C TPAIMIUOHHBIMA POCCUHCKMMHU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBCHHBIMH
[ICHHOCTSIMH, TPUHATHIMUA B OOIECTBE MpaBWIAMH W HOPMaMH IOBEICHHS W CIIOCOOCTBYIOT IpOIECCAaM CaMOIO3HAHHsS, CaMOPa3BUTHSI W
colManu3aluu 00yJaromuXcs.

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3MTHUBHBIX IICHHOCTHBIX OPHEHTALUI U
pacIIMpPEeHUE OTIBITA ISSTEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYSCKOMY M HAYYHOMY HACJICIHIO, TOHUMAHHUS 3HAYCHUS XUMHYECCKOM
HAYKH B )KU3HU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIAJICTh JOCTOBEPHON MH(POPMAITUEH O MEPEIOBBIX JOCTHKEHHUSIX U OTKPBITHIX MUPOBOM
U OTCUCCTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTRA,

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MPEJICTABICHUS O COIMANBHBIX HOPMAxX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B
OOIIECTBEHHO TI0JIC3HOM, yU4eOHO-HCCIIeIOBATEIbCKON, TBOPUECKOW U IPYIHX BHAAX JESITENLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOMN
JESATETbHOCTH MPU BBITIOJHEHHH yYeOHBIX, NMO3HABATEIHHBIX 3a/a4, BBIMOJHEHHN XUMUYECKHX SKCIIEPUMEHTOB, CO3JIaHUHM Y4eOHBIX HMPOEKTOB,
CTPEMJICHHS] K B3aUMOIIOHMMAaHHIO W B3aHMMOIIOMOINM B IpoIecce 3TOil ydeOHOI NesTeNbHOCTH, TOTOBHOCTH OLICHWBATh CBOE ITIOBEICHHE U
HOCTYITKM CBOHMX TOBapHIIEH C MMO3UIUH HPABCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHHMS TIOCICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PCHYECKHE TPECTABICHUS O BEIIECTBE U XUMHUYECKOH PEaKIUH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
COCTABJISIIOIME OCHOBY JUIsl IOHUMaHHS CYLIHOCTH HAYYHOH KapTHHBI MUPA, IPE/ICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aHMOCBSI35X YEJIOBEKA C MPUPOIHOI Cpeioi, O POJIM XUMHHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

NO3HABATEIIbHBIC MOTHBBI, HAIPABJICHHbIC HA IOJyYCHHE HOBBIX 3HAHUHA [0 XUMHH, HEOOXOIMMBIC Ui OOBSCHEHHS HaOIHOIaeMbIX
HPOLIECCOB U SIBJICHHM, MMO3HABATEILHOW, HHPOPMALMOHHOW M YHTATENIBCKOM KYyJBTYPhl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHOW PabOTHI C
y4eOHBIMHU TEKCTAMH, CIIPABOYHOI JTUTEPATYPOid, JOCTYITHBIMUA TEXHHUECKUMH CPECTBAMU HH(POPMALMOHHBIX TEXHOJIOTUH;

UHTepec K OOYYeHHIO M [O3HAHHUIO, JFO003HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, IPOCKTHOH H
HCCIIEI0BATENBCKOI ACATEIBHOCTH, K OCOBHAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHSI OOYUYCHUs B TalIbHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IEHHOCTH JXM3HM, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3[0POBBIO, YCTAaHOBKM Ha 3I0POBBIN 00pa3 KHM3HU, OCO3HAHUE
MOCJIEJCTBUI M HENPHUATHE BPEAHBIX NPUBBIYEK (YMOTPEOJNCHHs aJKOTOoNs, HApKOTHKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIOJCHUS TPAaBHI
0€30TMacHOCTH TPU 0OPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peallbHOM KU3HH;



5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3yUCHHUIO MpOodeccHii U Tpyaa pa3InyHOro poja, yBaXKEHHUE K TPYAY U pe3ybTaTaM TPyIOBOH AEATEIBHOCTH, B
TOM 4YHCI€ HAa OCHOBE INPHUMEHEHHsS TNPEJAMETHBIX 3HAHUH MO0 XUMHUH, OCO3HAHHBIH BBHIOOP WHAMBHUIYAIBHON TPACKTOPUU MPOJOJIKECHUS
o0Opa3oBaHusi C Yy4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCIEeUTHOU
po(hecCHOHATFHON IEATEIILHOCTH B Pa3BUTHsI HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJallTUPOBATHCS B IPOPECCHOHATIBHOM cpere;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MPUPOIE KaK HCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS, IOHUMAHUE IICHHOCTH
3I0POBOTO M 0€30TIaCHOTO 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3MYECKOMY U MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHHSI TIpaBUJI O€30TIaCHOTO TOBEACHUS MPHU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIMIMX 30POBBI0 U KU3HU
JTIO/IEH

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, IMOJIydaeMble NMPU H3YyYEHUM XUMHH, JUISl pellleHus 3aJad, CBSI3aHHBIX C OKpYXKaloUlell NpupoaHon
CPEIOM, /1J1s TOBBIIIEHUSI YPOBHSI IKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS II100aIbHOTO XapaKTepa SKOJIOIMUECKUX MPoOiIeM U MyTel UX pelIeHUs
moCpeaACTBOM MCETOAOB XHUMHUH, ISKOJOTMYCCKOrO MBIIJICHUA, YMCHUA PYKOBOACTBOBATHCA HM B HOSHaBaTeHBHOﬁ, KOMMyHHKaTHBHOﬁ u
COLIMAIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranpeaMeTHBIX PE3yIbTATOB BBIAEISIOT 3HAUMMBbIE A1 (OPMUPOBAHUS MHPOBO33PEHUs OOIICHAYYHbIE MOHATHUS (3aKOH,
TEOpHUsl, MPUHIIUII, TUIOTE3a, (aKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JIPYroe.), KOTOpble MCHOIb3YIOTCSI B €CTECTBEHHO-HAyUHBIX Y4EOHBIX
mpeaMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3THUX MpPeAMETOB (POpMHpPOBATH MPEICTABIEHHWE O LIEJIOCTHOM HayyHOU KapTHHE MuUpa, U
yYHHUBEpcajbHble yueOHbIe NecTBUS (TI03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYIIATUBHBIE), KOTOpbIe 00ecreunBaoT (GopMHUpOBaHIE TOTOBHOCTH
K CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO YU€OHOM 1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHHS UCIIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHHI: PACKPBIBATh CMbICI XUMUYECKUX MOHITHH (BBIACIATD UX
XapaKTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMU MOHATHSAMH), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHUS OTIENbHBIX (DAKTOB U
SIBJICHUN, BBIOUPATh OCHOBAaHUS M KPUTEPHUH JUIsl KIACCU(PUKAIUU XUMUYECKUX BEIIECTB M XMMHUYECKUX pPEaKUUW, YCTaHABJIUBATH NMPUYMHHO-
CIIEJICTBEHHBIC CBSA3M MEXIYy OOBEKTaMU W3YUEHHUS, CTPOUTH JIOTUYECKUE PACCYXJCHHs (MHIYyKTUBHbBIC, JAE€IyKTHBHBIC, MO AHAJIOTHH), JEaTh
BBIBO/IbI U 3aKJIFOUYEHUS;

yMEHHE TMPUMEHSATh B TIpoIlecce IO3HAHUS TMOHATUA (NIpeIMETHbIE W METalpeIMETHbIE), CHUMBOJMYECKUE (3HAKOBBIC) MOJIENH,
UCIIOJIb3yeMble B XHMHH, MPEOOpa3OBbIBaTh LIMPOKO MPUMEHSEMbIE B XHMUU MOJICIbHBIC NPEACTABICHUS — XWMUYECKUN 3HAK (CHMBOJ
JJIEMEHTA), XUMH4YecKas (opMyla M ypaBHEHHME XHMHYECKON pEakIuu — MpU pElIeHHHd Yy4eOHO-TIO3HABATENbHBIX 33/ay, C Y4ETOM D3THUX
MOJENBHBIX MPEACTABICHUI BBHISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKA H3Yy4aeMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBS3M M TPOTHBOPEYMs] B H3y4aeMbIX IMpolleccax u
SIBJICHUSIX.



Ba3oBble nuccienoBareibcKkue 1elCTBUS:

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOIMPOCH B Ka4eCTBE MHCTPYMEHTA TMO3HAHMS, a TAKXKE B Ka4eCTBE OCHOBBI JUIsl ()OPMUPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

MPUOOpPETEHUE ONBITA 0 IUIAHUPOBAHUIO, OPraHU3allid M TPOBEACHHUIO YYEHUYECKHX JKCIICPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOIOM
mporecca, CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3yabTar, (HOopMyIHpoBaTh 000OUICHHWS W BBIBOJABI IO PE3yJbTaTaM IMPOBEAEHHOTO OTIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHAIM3WPOBATh M WHTEPIPETHPOBATH MHPOPMAIMIO PA3JMYHBIX BHIOB M (OPM TMPEACTABICHUS, TOIYyIaeMYIO W3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpPATypa XHUMHUYECKOTO COJEPKAaHHS, CIPABOYHBIC TOCOOMS, pecypchl MHTepHETa), KPUTHICCKH
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NMH(OPMAIINIO;

YMEHHE TPUMEHSITHh Pa3JIMYHBIC METOIBI M 3aMPOCHI IIPH MOWCKE U 0TOOpPE WH(MOPMAIIMK M COOTBETCTBYIONIUX JAHHBIX, HEOOXOUMBIX IS
BBITIOJTHEHUST YUEOHBIX W IMO3HABATENHHBIX 3aJ1a4 ONPEACIEHHOTO THIA, MPUOOPETCHHUE OIBITa B OOJACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIBTYPOH aKTUBHOTO WCIIOJI30BAHUS PA3IMIHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSITCIIEHO BHIOMPATH
ONTUMATBHYIO (OopMy TIpencTaBiICHHS WHPOPMAIMK W WLTIOCTPHPOBATh pEIIaeMble 3a7add HECIOXHBIMU CXEMaMH, JIWarpaMMaMH, JIPYTHMHA
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

YMEHHE UCIOJb30BaTh M AaHAIU3WPOBATh B IMpoIlecce YUEeOHOW U WCCIICOBATEIBLCKON JCSITETLHOCTH HWH(POPMAIIUIO O BIUSHUU
MTPOMBIIIIJICHHOCTH, CEITLCKOTO X03S1MCTBA U TPAHCIIOPTA Ha COCTOSTHAE OKPYKAOIIEH IPUPOTHOHN CpeIbl.

KomMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

YMEHHS 3a/1aBaTh BOMPOCHI (B X0/ Auayiiora v (WiIu) IUCKYCCHUHU) TIO0 CYIIECTBY OOCYXIaeMOi TeMbl, (POpMYyIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPE/I0KEHHO N 3a/1auu;

YMEHHUSI MPEACTABIATh NOJYyYEHHbIE PE3y/IbTaThl MO3HABATEILHOM JESTEIbHOCTU B YCTHBIX M MHUChMEHHBIX TEKCTaX; AejaTh MPE3eHTAILUI0
PEe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIIEpUMEHTa (J1abopaTOpHOrO OTMbITa, JTaOOPATOPHON pabOThl MO HCCIETOBAHUIO CBOWCTB BEIECTB,
y4eOHOTO MTPOEKTA);

yYMEHHUs Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEJIBHOMN U UCCIIEIOBATEIbCKOM NEATEILHOCTH MPH pPElIeHUN
BO3ZHUKAIOIIMX NMPOOJIeM Ha OCHOBE yuéTa OOIIHUX MHTEPECOB M COTJIACOBAHUS MO3UIMK (00CYXaAeHUs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOPIMHAIIMS COBMECTHBIX JICHCTBUH, OIIpe/ie]IeHHe KPUTEPHUEB 10 OLIEHKE KaYeCTBA BHIMIOJIHEHHOM paboThI U APYTHE).

PeryasiTuBHbIe YHMBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OINpEAesaTh LEeNH AEATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH
KOPPEKTUPOBaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubosiee 3(PQeKTHBHBIE CHOCOOBI pelieHus Y4eOHBIX W TO3HaBaTeNbHBIX 3ajad,
CaMOCTOSITENIBHO COCTABIIATH MIIM KOPPEKTUPOBAThH MPEATOKEHHBIM alrOpUTM JIEHCTBUI MPH BHINIOJHEHUH 3aJJaHUM ¢ Y4ETOM MOITYYECHUS HOBBIX
3HaHMA 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEaKIUSAX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBIECHHOW IIeNM, YMEHHE
WCIOJIb30BaTh U aHAM3UPOBATh KOHTEKCTHI, Ipe/laraéMble B YCIOBUU 3aJJaHHI.



HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX PEe3yabTAaTOB 1O OCBOCHHUIO 00sI3aTEIHHOTO COJEPKaHHWs, YCTAaHOBJICHHOTO JaHHOHM QenepalbHON padboueit
MPOrpaMMO¥, BBLACISIOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4YHbIE 3HAHHUSA, YMEHHsS M CHOCOOBI JeHCTBHIA, crneuupuyeckue s MpeIMETHON
O6JIaCTI/I ((XI/IMPI?D), BU/IbI ACATCIBHOCTU IO IMOJYYCHHWIO HOBOT'O 3HAaHUWA, €ro MHTCPIIpETAlU, Hp606pa3OBaHI/IIO U NPUMCHCHUIO B Pa3JIMYHBIX
y‘-Ie6HI)IX 1 HOBBIX CUTyalUsaX.

K konmy oOyuenus B 8 kjacce mpeIMeTHbIC pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMHUPOBAHHOCTH y OOyUAOLTUXCS

YMCHHM:
[ ]

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHIA: aTOM, MOJICKYJIa, XUMHYECKUH AJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIICCTBO,
cMech (OJTHOpPOJHAsE U HEOJTHOPOIHAS), BAJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIDHAsE Macca, MaccoBas JOJII XHMHUYECKOTO JJIEMEHTa B COCIMHEHUH, MOJIIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKHCICHUS, XAMHUYECKas peaknus, KiIacCH(PHKAIMS peaklui: peaklud COSAWHCHUS, pPEaKIuu
Pa3OKEHUs, PEaKIUU 3aMEeIeHHs, PEaKi 0OMeHa, 9K30- M JHIOTEPMHUYECKHE PEAKIMH, TeTUIOBOM A(PQEKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOHUTANIb, PAJNYC aTOMa, XUMHYECKast CBSI3b, MOJIIPHAS ¥ HETOJISPHAs KOBAJICHTHAS CBSI3b, HOHHAS
CBsI3b, HOH, KAaTHOH, aHWOH, PaCTBOP, MaccoBast JIOJISI BellecTBa (TIPOIICHTHAST KOHIICHTPAITUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX ITOHATHH W TIPUMEHSATH OTH IOHATHS TIPH OIUCAaHWHM BEIISCTB W WX
MIpEBpAIICHU;

WCII0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHHS (POPMYIT BEIIECTB U YPABHCHUH XUMUYIECKUX PEAKIIHI;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEIIEHb OKHCIIEHUS SJI€MEHTOB B OMHApPHBIX COCAMHEHUSX,
MIPUHA/ICKHOCTD BEIIECTB K OINpeleIEHHOMY KIIAcCy COeAMHEHUN Mo dopmyiaaM, BUA XMMUYECKON CBSI3U (KOBaJIGHTHAs U MOHHAs) B
HEOPraHUYECKUX COCAUHECHUSIX;

packpsiBaTh cMmbica [lepuoauueckoro 3akona Jl. 1. MeHnneneeBa: 1eMOHCTPUPOBATh TOHUMAHKUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMUMHYECKUX DJIEMEHTOB OT MX MoJiokeHusi B Ilepuoanyeckoii cucreMe, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO Y4YeHHs, 3aKOHa ABOTajipo;

OMHCHIBATh M XapaKkTepu3oBaTh TabnuuHyo ¢opmy [lepronnyeckoil cucTeMbl XUMUYECKHX AJIEMEHTOB: Pa3jiinyaTh MOHATUS «TJIaBHAs
noarpynmna (A-rpynma)» u «modouyHas noxarpynna (b-rpymnma)», manble w OOJBIIME MEPHOABI, COOTHOCHTH 0003HAUCHHUS, KOTOPHIE
umerorcs B Tabnuue «llepuonnueckas cucrema xumudeckux sneMeHToB J[. M. MenzgeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHYECKUX DIIEMEHTOB (COCTaB M 3apsj A1pa, o0llee YHUCIO 3IEKTPOHOB M PACIpPENEICHUE UX IO AJIEKTPOHHBIM
CIIOSIM);

KJIACCU(UIIMPOBATh XUMHUUYECKUE AIIEMEHTHI, HEOPraHMUECKUE BEUIECTBA, XUMUYECKHE peakinu (M0 YUCIY M COCTaBy Y4acTBYIOIIUX B
peaKuu BEIIeCTB, MO TEII0BOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB, MOATBEp)KJAas OMHCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHIA;



IIPOrHO3UPOBATh CBOICTBA BEIECTB B 3aBUCUMOCTH OT MX KAayECTBEHHOI'O COCTaBa, BO3MOXHOCTH IPOTEKAHHUS XUMHUYECKHX
IIPEBPALEHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUMCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNIO XMMHUYECKOTO 3JIEMEHTa Mo (opmylie
COEJIMHEHUS], MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuy;

MPUMEHSATh OCHOBHBIC ONEPAIMM MBICIUTEIBHOW IEATENbHOCTH — aHAJIW3 M CUHTE3, CpaBHEHHE, 000OIIEHHE, CHCTeMAaTH3aluIo,
KJIacCU(UKAIMIO, BBISBICHWE MPUYMHHO--CICJACTBEHHBIX CBS3€d — Ui W3YYCHHs CBOWCTB BEIIECTB M XHMHYECKHX PEaKIIHi,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJCIMPOBAHNE, SKCIIEPUMEHT (PEalIbHbIM U MBICICHHBIN);
CIIeOBaTh IPAaBMJIaM MOJb30BAaHUS XMMUYECKOHW IMOCyJOH M J1a0OpaTOpHBIM 00OpYNOBaHHEM, a TaKKe IpaBmWiIaM oOpalieHus c
BEILIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMH IO BBINOJHEHUIO JJAOOPATOPHBIX XMMHMUYECKUX OIBITOB IO IMOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJAOPOJA M KUCIOPOJA), MPUIOTOBIEHHIO PACTBOPOB C OMNPEAEIEHHOM MaccOBOM [0JIell pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOJANUTH XMMHUYECKHE SKCIEPUMEHTHI M0 PACIO3HABAHMIO PACTBOPOB INEJIOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JJakMyc, (heHoIpTaraerH, METUIOPaHK U IpYTHe).

K xonmy oOyueHust B 9 kJiacce mpeIMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh C(OPMHUPOBAHHOCTH Y OOYJAIOITUXCS

YMCHMM:
[ ]

PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TMOHATHN: XUMUYECKUHA DJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHUOH, ITPOCTOE BEIECTBO,
CJIO’)KHOE BEIIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIHHOCTD, CTENIEHh OKUCIICHUS, XMMHUYECKasi PEaKInsl, XUMUIECKasi CBS3b, TETIOBOM
b dexT peakuu, MOJIb, MOJSPHBIA O0BEM, PACTBOP, AMEKTPOJUTHI, HEIIEKTPOJHTHI, IICKTPOIUTHUECCKAS IHUCCOIUAINSA, PEaKINU
WOHHOTO OOMEHa, KaTajau3aTrop, XMMHYECKOE paBHOBECHE, OOpaTUMbIC U HEOOpaTUMBbIC PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKIfu, OKUCITUTENh, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHHE, AJTIOTPOTIHS, aM(OTEPHOCTh, XUMUYECKasl CBs3h (KOBAJICHTHAS,
WOHHAs, METAUTMYCCKas), KPUCTAUIMYECKass PEemI€TKa, KOPPO3Us METAIJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEeaKIMH, MPeIeiabHO
nonyctumas konueHTpanus [1JIK Bemecta;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHH M TPUMEHSATH OSTH TOHATHUSA TPU OIKUCAHWU BEIIECTB W UX
MpEeBpAILCHU;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTABJICHHs ()OPMYJI BEIIECTB M YPAaBHEHUN XMMUYECKHUX PEAKITUI;

OTPENIETATh BAJICHTHOCTh U CTENCHb OKUCICHUS XHMHUUYECKHX DSJIEMEHTOB B COCIMHCHMSX Pa3IMYHOTO COCTaBa, MPHUHAIICKHOCTH
BEIIECTB K OMpENeTIEHHOMY KJaccy COeIMHEHUN mo QopmyrnaMm, BUA XUMHYECKOW CBA3M (KOBaJICHTHAsl, NOHHAs, METaJuIM4yecKas) B
HEOPraHUYECKUX COCIWHEHUSX, 3apsiji HMOHA 1O XUMHUYECKoW ¢dopMylne, XapakTep cpelabl B BOJHBIX PAcTBOpPaX HEOPraHMYECKUX
COCIMHCHUH, TUIT KPUCTALTUYSCKON PEMIETKH KOHKPETHOTO BEIICCTBA;

packpbiBath cMbicia [lepuoaudeckoro 3akona JI. 1. MenneneeBa U 1eMOHCTPUPOBATh €r0 MOHUMAHKE: OIUCHIBATH U XapaKTEPHU30BaTh
tabnuunyo (opmy Ileprogudeckoil cucTeMbl XMMHYECKHUX SJIEMEHTOB: pa3inyarTh MOHATHS «TJaBHas mnoAarpynma (A-rpymnmna)» u
«moboyHas noarpymnmna (b-rpynma)», mansie U OONbIINE MEPHOIBI, COOTHOCUTH 0003HAYEHHsS], KOTOPhIE UMEIOTCS B MEPUOIUYECKOM
TabnuIe, ¢ YUCIOBBIMU XapaKTePUCTUKAMHU CTPOSHHS aTOMOB XUMHUYECKUX DIIEMEHTOB (COCTaB U 3apsf sSApa, oOIee Yuciao 3JIeKTPOHOB



U pachpeeNeHue UX 10 3JIEKTPOHHBIM CJI0sIM), 0OBSICHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COSANHEHUN
B IIpe/ieax MaJIbIX IEPUOJIOB U IVIaBHBIX NOJArPYII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaccu(pUIMpOBaTh XMMHUYECKHE JIEMEHTHI, HEOPraHNYEeCKUE BEIIECTBA, XMMUYECKHE PEaKIUH (TI0 YUCIy U COCTaBy y4YacTBYIOIIHUX B
pEaKIMy BEIIECTB, 10 TeIUIOBOMY 3P PEKTY, 0 U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX dJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OO0mME M crenuduIeckne XUMHUYECKHE CBOWCTBA TMPOCTHIX W CIOKHBIX BEIIECTB, IOATBEPKIAst
OTHCaHHUE TPUMEPAMHU MOJICKYIISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

COCTaBJIATh YPAaBHEHUS JJICKTPOIUTHUYECKON IUCCOLMALMU KUCIOT, LIEJ0YEHd U COJIEH, IOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKLU I
MOHHOIO OOMEHAa, ypaBHEHHUS peaKklui, MOJATBEP)KIAIOIIMX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXJY BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

PacKpbIBaTh CyHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI IOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OanaHca ATUX PeaKInii;
MIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXKHOCTH MPOTEKaHHs XUMHUYECKHX NpPEBpaIleHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEJIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0O XUMHYECKOTO 3JieMeHTa Mo ¢dopMmyne
COEJIMHEHUS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIiy;

coOnrofaTh MpaBHJia MOJIb30BAaHUA XHMHUYECKOM MOCYylOHM U J1abopaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IpaBWiia OOpalleHus ¢
BEILIIECTBAMU B COOTBETCTBUHM C MHCTPYKLIMSIMH IO BBINIOJHEHUIO JJAOOPATOPHBIX XMMHMUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

IIPOBOJIUTH PEAKIMH, OITBEPHKAAIOLINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABATh OMBITHBIM IYTEM XJIOPU -, OpOMUA-
, uomuna-, kapOoHar-, ¢ocdar-, cuaMKar-, cyiabdar-, TUAPOKCUA-UOHBI, KAaTHOHbl aMMOHMS M HWOHBl HM3Yy4EHHBIX METaJlIOB,
IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHOW MEATENbHOCTH — aHAJIW3 M CHUHTE3, CPaBHEHHE, O00OOIIEHHE, CHCTEeMATH3aLUIo,
BBISIBJICHUE MPUYMHHO-CIIEJCTBEHHBIX CBSI3€Ml — JUI1 M3y4eHUs CBOWMCTB BEIIECTB UM XUMHUYECKUX PEAKIMH, €CTEeCTBEHHO-HAay4YHbIE
METO/Ibl II03HAHUS — HAOII0ICHUE, U3MEPEHHE, MOJECIUPOBAHHE, SKCIIEPUMEHT (PeasIbHbII U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno 1acon DJIeKTpOHHbIe (LN (POBbIE)
n/m TeM NMPOrpaMMblI Bcero ;C:;:T[::ﬂbﬂme sz? g::::qec}me o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Wroro mo pazmeny 20
Paspnen 2. BaxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubmmoreka [IOK
00 oxcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon. ITonsitue o 8 0 1 bubmmoreka [IOK
KHCJIOTaxX M COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Wroro mno pazneny 30

Pa3znea 3. Ilepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHDBIE Pe€aKIuu

puoanveckas cucremMa xumMmudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aTOMOB.

[Tepuoaudeckuii 3aKOH U
[lepuoanueckas cucrtema

bu6mmoreka [JOK

3.1 XUMHUUYECKUX AemMeHToB Jl. U. 7 0 0 https://m.edso0.ru/7f41837¢
Menpnene-eBa. CTpoeHue
aToma

3.2 XuMHUYecKas CBS3b. 8 1 0 bu6mmoreka [JOK



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

OKHCIIUTEILHO- https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKI_[I/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriybienne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 0 1 bubmuorexa [JOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
22 omeenosViArpymm Cepan et 6 0 0 ubmotera LIOK
' PYIHEL &P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 https://m.eds00.ru/7f41a636
COeJIMHEHUS
ve | o s ; 1 , | Dok
' N PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bubnunoreka [JOK
3.1 OO0111e cBOIICTBA METAIIJIOB 4 0 0 https://m.eds00.ru/7f41a636
. bubnunoreka [JOK
3.2 BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Wroro mo pazneny 20
Paznen 4. Xumus u oKpyzkaonias cpeaa
bubmmoreka [{OK
41 BeriectBa u MaTtepuabl B )KU3HHU YEIOBEKA 3 https://m.edso0.ru/7f41a636
Wroro mno pazueny 3
P 3 bubmmoreka [{OK
C3CPBHOC BpEM https://m.eds00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

8 KUJIACC
Ne Tema vboxa KIEHH%CTBO qaCOHB [Hara DneKTpoHHbIE HU(POBBIC
n/n P Bcero OHTPOJILH PAKTHACCK | povyerms | 0GpasoBaTebHBIC PECYpCHI
ble pabOThI ue paboTbl
1.1. Xumus — BaxkHasi 4aCTh €CTECTBO3HAHUSA (5 4acoB)
[Ipenmer xumun. Ponap XuMHM B KU3HHU
yelmoBeka. Tema u BemecTBa. XUMHS B
1 CHUCTEME  HayK. Tenlzll1 U BeIIEeCTBA. 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d210c
dusznueckue CBOMCTBa BCIIECTB.
ArperatHoe COCTOSIHUE BEIIECTB.
2 ITousiTue 0 MeTOAAX MO3HAHKUS B XUMHH. 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0d227e
[Ipaktnueckas pabora Ne 1 «lIpaBuna
pabotel B  jabopaTopud W TPHUEMBI
oOpareHus c J1a00paTOPHBIM
3 06gp1;ln03aHHeM». 3HaK0MCTI];O ’ c 1 1 bubmorexa I[TOK
. . https://m.edsoo.ru/ff0d23dc
XUMUYECKOH MOCY/ION, MpaBUiiaMu pabOTHI B
naboparopu ¥ TOpuéMamMu OOpamieHus ¢
J1a00paTOPHBIM 000PYI0OBAHUEM,
Yucrtele BemecrBa U cMecd. CroocoOsl bu6mmoreka [JOK
4 8 1 .
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaktnueckas padbora Ne 2 «Paspgenenue
5 cafeceﬁ (Ha npﬂlivlepe OYHUCTKH HOpreHHOfI 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d28c8
COJIH)»
1.2.BemnecTBa u xuMuueckue peakiu (15 gacon)
6 ATOMBI 1 MOJIEKYJIbI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKUE DIIEMEHTHI. 3HaKu (CHMBOJIBI) 1 bubnunoreka [JOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxkHble BemiecTBa. Co3gaHue 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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MOJIesie MOJIeKyI (IapOCTEePKHEBBIX).

https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK

; ATOMHO-MOJICKYIIAPHOE yHEHHE https://m.edsoo.ru/ff0d2d50
3aKOH TIOCTOSHCTBA COCTaBa  BEIIECTB.

10 XuMmunyeckas bopmyna. BanenTtHocTh Etﬁlgg?/(;;ee%ic%orﬁ/ffo d2eae
ATOMOB XHMMHYECKUX JICMCHTOB

11 OtHocuTeNbHAS aTOMHast Macca. bubnuoreka [JOK
OTHOCHTEbHASL MOJICKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
MaccoBasi J0Ji1 XHMHYECKOTO 3JIEMEHTa B

N bubnuoreka [JOK

12 coenmuHeHuu. Pacu€tel 1o  Qopmynam i
XHMHHECKIX COSTHEHIIL. https://m.edsoo.ru/ff0d350c
KomnuectBo BemectBa. Monb. MonspHas Buborexa [IOK

13 Macca. HaOmronenne 00pa3oB BEMIECTB https://m.edsoo.ru/ff0d5230
KOJIMYECTBOM | MOJIb o '
Odusnyeckue W XAMHYECKUE  SBIICHHUS.
Xumuueckass — peakuug.  M3ydenue u
onucanue (U3MYECKHX CBOWCTB 00pa3loB

14 HEOPraHMYECKHX BEIIECTB, HAOJIOJICHHE Etl/tlgg'?/(r)r:eelaitiorﬁ/ffo d37fa
¢u3uveckux (TUIaBJICHWE BOCKA, TasHHE " '
JbJa, pacTHUpaHue caxapa B CTYIKe, KUIIEHHE
Y KOHJICHCAIUS BOJbI).
[lpuznaku u  yclioBUA  MPOTEKaHUS
XUMHUYECKUX  peakiuid. M3ydenue u
OTHCAaHWE XHUMHYECKUX (TOpeHHue CBeYH,
MIPOKAJIMBaHUE MeIHOU MIPOBOJIOKH,
B3aUMOJEHCTBUE Meja ¢ KHCIIOTOM)

15 SIBIICHUH, HaOJIroIcH1E u oIlMCcaHue bu6mmoreka [JOK

MIPU3HAKOB MIPOTEKAHUS XUMHYECKUX
peaxiuit (paznoxxeHue caxapa,
B3aUMOJICHCTBUE  CEPHOM  KHUCIOTHI  C
XJIOpUIOM Oapusi, pa3iokKeHHe TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoIeHCTBUE
xene3a ¢ pactBopom cosiu meau (11).

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
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3akOH  COXpaHEHHUsT  MacChl  BEILECTB.
Xumunueckue ypaBHeHus. HaOmonenue u

16 OTIMICAHWE PE3yJbTATOB IPOBEACHUS OTIBITA bubmorexa OK
pesy POBEA ’ https://m.edsoo.ru/ff0d3b88
WUTIOCTPUPYIOIIETO  3aKOH  COXpPaHCHUS
MAaCCHI.
17 Borauciienuss KommdecTBa, Macchl BEIIECTBA bubmmoreka [{OK
M0 YPaBHEHUSM XUMHYECCKUX PEaKIHid https://m.edsoo.ru/ff0d5708
18| (coommemm  pasorenn - savemens. BaGumorexa KOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 Z[J I/IKJ'IBOi'Ie I/IJCITO MOHOCO(]3606_eHI/IeyquHHI:I bubmorexa HOK
" et _2oOPH https://m.eds00.ru/ff0d40c4
CUCTEMAaTH3aIHs 3HAHUMH.
20 KoutponsHast pabora Nel mo Teme bubnuoreka [IOK

«BGHICCTBa U XUMHUYCCKUC PCAKIH>

https://m.edsoo.ru/ff0d4290

2.1. Bo3ayx. Kucnopoa. I[Tonsitue 06 okcumax (6 4acoB)

AHanu3 KOHTPOJBHOW paboTel. Bozmyx —

21 cMech razoB. CocraB Bo3nyxa. Kucinopon — bu6moreka [IOK
3JIEMEHT M MpocToe BemiecTtBo. O30H - https://m.edsoo.ru/ff0d448e
AJUTOTPOITHASI MOTU(DHUKAITHS KHUCIOPOIa.
du3nyeckue U XUMHUYECKHE  CBOMCTBA
KHcJIoposia (peakiuu OKHCIICHHUs, TOPEHHUE).

22 HOH;ITII)/IeH06(gKCH§aX. Ha6opaT0p’Ha;II;)a60T)a 0,5 bubmorexa [IOK

" ' https://m.edsoo.ru/ff0d4614
Ne 1 "O3nakomiieHue ¢ oOpasnamMu OKCHIIOB
U OINKMCAaHUE UX CBOUCTRB".
CrocoObl  TMONy4YeHHs ~ KHUCIOpoJa B
J1abopaTopuu u MIPOMBIIIIICHHOCTH.
[Ipumenenne  kucnopoma.  Kpyrosopot bubnunoreka [JOK

23 .
KucIopoga B mpupoae. KadecTBeHHOe https://m.edsoo.ru/ff0d497a
OTpeieNieHne COAepkKaHUs KHCIOpoJa B
BO3JIyXE€.

24 TennoBoit 3¢ ¢dexT XUMHUECKOW peakuuy, bubnuoreka [IOK

IOHATUC O TCPMOXHUMHYCCKOM YpPaBHCHUMH,

https://m.edsoo.ru/ff0d4790
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OK30- U SHAOTCPMUUYCCKHUX PCAKIUAX

TorumBo  (HepTh, yrodb W  METaH).

3arpssHeHue BO3]IyXa, CHJICHUE
25 HapI;II/IKOBOFO a¢>¢>e¥; pa3}1,)ymeHI/Ie bubmorexa LHOK
’ https://m.edsoo.ru/ff0d4c4a
030HOBOTO CIIOSI, CIIOCOOBI MPEIOTBPAICHUS
3arpsi3HEHUs BO3IyXa.
[IpakTnueckas pabora Ne 3 mo Teme
«[lonyuenne w coOupaHWe KHCIOPOJa,
W3y4eHHUE €ero CBOWCTBY. HaOJIO/ICHHE bu6mmoreka [IOK

26 . .

B3aUMO/ICUCTBHSI BEILECTB C KUCIOPOJOM M https://m.edsoo.ru/ff0d4ae2
YCIIOBUST BO3HHKHOBCHHSI W IPEKPAIICHUS
ropeHus (moxapa).

2.2. Bonmopon. Tlonsitue o kucnotax u coJisx (8 yacoB)

27 Bonmopox — snemMeHT M mpocToe BEHIECTBO. bubnuoreka [IOK
HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
Ousnyeckue W XUMHYECKHE CBOWMCTBA bu6mmoreka [IOK

28 ]

Boziopoaa. IIpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KHCIIOTAX U COMAX bubmmorexa IIOK

https://m.edsoo.ru/ff0d50d2

30 CrocoOsnl MOJTyYEHHUS BOJIOpOJIa B bu6mmoreka [IOK
71a00paTOPHH U IPOMBIIIIIEHHOCTH. https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckass pab6ora Ne 4 mo Teme
«Ilonmyuenue w  coOupaHue BOJOPOA,

31 W3Y4YE€HHUE €ro CBOICTB». paclo3HaBaHUE U bu6mmoreka [JOK
U3y4eHHE CBOWMCTB BoJopoaa (ropeHue), https://m.edsoo.ru/ff0d4f42
B3aMMOJICHCTBHE BOJOPO/Ia C OKCHIOM MEIN
(1.

N N bubmuoreka [JOK

32 MounspHsiii 00BEM ra3oB. 3akoH ABOTAIpPO https://m.edso0.ru/f0d542e
Brrunciienus o0béMa, KOJIMUECTBA BEIISCTBA Bubmorexa LIOK

33 raza IO €ro W3BECTHOMY KOJHYECTBY

BEIlIEeCTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Brraucnenus 00bEMOB ra3oB M0 ypaBHEHUIO
34 peaKiMu Ha OCHOBE 33aKOHAa OOBEMHBIX 1
OTHONIEHUI ra30B

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

2.3. Bopa. PactBopsl. [lonsitue 06 ocHOBaHUAX (5 4acoB).

Ddu3nyecKnue ¥ XMMHUYCCKHE CBOMCTBA BOJBI.
KpyroBopoT Bozbl B mpupoje. 3arps3HeHUE
35 NpuUpoaHbIX Boja. OxpaHa ©W  OYHCTKA 1
NPUPOAHBIX BOJA. B3ammoneicTBue BOIBI C
MeTajjlaMu (HaTpUEM U KaJIbLIUEM)

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a

36 OcHoBanus. CocrtaB ocHoBaHuii. Iloustue 1
00 MHAMKATOpax

bubmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

Boma xak  pactBopuTens.  PactBOpbI.
HaCI)IIIIeHHI)Ie N HCHACBIIICHHBIC PaCTBOPEI.
PactBopumocTh BemecTB B Boje. MaccoBast
37 JI0JIs BelecTBa B pactBope. Ponb pacTBopoB 1
B IpUpOJie M B OKU3HH  4YeJOBEKa.
HccnenoBanne ocoOEHHOCTEH PacTBOPECHHS
BEUIECTB C pa3IMYHON pacCTBOPUMOCTHIO,

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40

[Ipaktnueckass pab6ora Ne 5 mo Teme

38 «IIpurotoBnenue pacTBOpPOB c 1 bubnuoreka [JOK
omnpeeéHHOM MAacCcOBOM oJNen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KontponpHas pabora Ne2 mo Teme 1 bubnuorexa [JOK

«Kucnopoa. Bogopoa. Bona»

https://m.edsoo.ru/ff0d6342

2.4. OcHOBHBIE KJIACCHI HEOpraHndeckux coequHenuii (11 gacos)

AHanu3z KOHTPOJIbHOM paboTHI.
Knaccudukanus HEOPTraHUYECKUX
COEIMHEHU. Oxcuanl: COCTaB,

40 KJ1accuuKanys, HOMEHKJIATypa. 1
dusznueckue CBOMCTBA OKCHU/JIOB.

HccnegoBanue o6pa3u013 HCOPTaHUYCCKUX
BCIICCTB PA3JIMIHBIX KJIACCOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

41 [lonyueHue M  XMMHYECKHE  CBOMCTBA 1

bu6nmoreka [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIIOTHBIX, @OCHOBHBIX H aM(i)OTepHLIX
OKCHJO0B

https://m.edsoo.ru/ff0d664e

OcHoBaHus: COCTaB, KJaccuukanus,

42 HOMEHKJIaTypa duzndeckne - CBOKCTBA bubmorexa LHOK
Lypa. https://m.edsoo.ru/ff0d67ca
OCHOBAHUIA.
Ilonmyuyenne W  XMMHYECKHE  CBOMCTBa
43 OCHC)y;aHI/Iﬁ ITonyyeHne HepacTBOPUMBIX Bubmuotexa HOK
. v P P https://m.edsoo.ru/ff0d67ca
OCHOBAHUIA.
Kucnotsr: COCTaB, KiIaccu(pUKaIus,
44 HOMEHKJIaTypa dusnueckue %)BoﬁgTBa Bubmrorexa HOK
ypa. https://m.edsoo.ru/ffodfee2
KHCJIIOT.
[Toryuerne W XMMHYECKHME  CBOMCTBa
KucioT. Psn axktuBHOcTH MeTasuioB H.H.
bekeroBa. Habmtonenne n3mMeHeHus OKpacKu
WHJIMKATOpPOB B PAacTBOpPAaX KHCIOT H bubnuoreka [IOK
45 N o )
LIeJIoUEi. W3yueHne  B3aMMOIEHCTBUS https://m.edsoo.ru/ff0dfee2
okcuma Memu (1) ¢ pacTBOpoM cepHOit
KHCJIOTBI, KHCJIOT C METaJlylaMH, peaKIhit
HEUTpaIM3alLuu.
Conu (cpenHue): HOMEHKIATypa, CIOCOOLI
OJI e(HES[H (inSI/I‘IeCKI/IC I/IprI’/IMI/I‘leCKI/Ie Eubmrorexa TOK
46 o ’ https://m.edsoo.ru/00ad947
cBolicTBa. BrITecHeHMe OOHOTO MeTaia 4
JIPYTHM U3 pacTBOPA COJIH. -
IIpaktnyeckass pabota Ne 6. Pemenue
3KI():ne I/IMeHTaJ'ILII-)IHX 3aa4 IO  TEME Eubmorexa OK
47 p a https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJ1aCChI HEOPTraHUYECKUX c
COEUHEHUI =
T'eneTnueckas CBSA3L MeEX KJaccaMu Eubmorexa OK
48 Ky https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX COCAMHEHUI 0
bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN https://m.edsoo.ru/00ad9cbh
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Kontponsnast pabora Ne3 mo Teme

bubmuoreka [JOK

50 "OCHOBHbIC  KJIAcChl  HEOPTaHUYCCKUX 1 https://m.edsoo.ru/00ad9el
coeMHeHUN" a
3.1. Ilepuonnyeckuii 3akoH u [leproanueckas cucrema (7 4acoB)
Ananu3 KoHTposibHOM paboTel. Ilepswie
MOMBITKA  KiIacCHU(PUKAMK ~ XUMHUYECKUX
anemeHToB. [loHATHE O Tpymmax CXOJHBIX
51 3JIEMEHTOB (mmenoyHbIe u 1 bubnuorexa [JOK
[IEJI0YHO3EMENIBHBIE METAJUIBI, TaJIOrEHBI, https://m.edsoo.ru/00ad9ffa
WHEpPTHbIE Ta3bl). OIJIEMEHThl, KOTOpbIE
obpazyror  aMmdoTepHblEe  OKCHUIBI |
TUAPOKCHIBI.
[Tepuonnueckuii 3akoH u llepumoamueckas
cucteMa XuMmudeckux osnemeHntoB J[. .
Meunneneena. KopOTKor[epI/IonHa;[21 Hu bubmorexa LIOK
52 . 1 https://m.edsoo.ru/00ada52
JuinHHONepuoaHas ¢opmel [lepuoanueckoit c
CUCTEMBI XUMHYECKUX djemeHTtoB J[.H. =
Meunneneena.
[Tepuonsl, TPYIIIIbI, MOATrPYIIIBI. bubmuorexa [JOK
53 du3NYECKUl CMBICT MOPSIKOBOIO HOMEDA, 1 https://m.edsoo.ru/00ada52
HOMEPOB MEPHUOJIa U IPYIIIBI AJIEMEHTA. c
Crpoenue atomoB. CoCTaB aTOMHBIX fJEP. bubmorexa LHOK
54 1 https://m.edsoo.ru/00ada34
N3oTomsl
2
JIEKTPOHBI. TpOEHHUE AJIEKTPOHHBIX
096onoEeK aTOM(S3 paneMeHTOB ne ]l_:BIX 20 bubmorexa [IOK
55 p . 1 https://m.edsoo.ru/00ada6b
XUMUYECKUX 3neMeHToB [lepuoamueckoit c
cuctemsl /1. 1. MeHaeneeBa =
XapakTepucTuKa XMMUYECKOTO AJIEMEHTA IO
ero noJiokeHuro B Ilepuoauueckoit cucreme bubnunoreka [JOK
56 HA. W. MengeneeBa. 3aKOHOMEPHOCTH 1 https://m.edso0.ru/00ada82

HU3MCHCHUSA paguyca aToMOB XHUMHYCCKUX
OJICMCHTOB, MCETAIITNYCCKUX u

4



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

HEMETAJUIMYECKUX CBOWCTB IO TIpynmnam u
IIEPHOAM.

3nauenue llepuoanueckoro 3akoHa s
pa3BuTusg Hayku u npakrtuku. J[. W

bu6mmoreka [{OK

57 . https://m.edsoo0.ru/00ada96
MengeneeB —  y4€HBId, Iemaror M o
TpakKIaHUH €
3.2. Xumnueckas cBs3b (8 yacoB)
DIIEKTPOOTPULIATEILHOCTD aTOMOB Bubmrorexa HOK
58 POOTpHI https://m.edsoo.ru/00adaab
XUMHNYCCKUX DJICMCHTOB 8
XumMnyeckas cBsa3b. HoHHag XuMUYecKas Bubmaorexa LIOK
59 ) https://m.edsoo.ru/00adac3
CBA3b 4
bu6moreka [IOK
60 KoBanieHTHast MOJISIpHAS. XUMHUYECKasi CBSI3b https://m.edsoo.ru/00adaab
8
KoBanentHass HemosspHas  XUMHUYecKas bubmorexa LIOK
61 p https://m.edsoo.ru/00adaab
CBSI3b 9
bu6mmoreka [IOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae2
8
OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE Brbmiorexa LOK
63 https://m.edsoo.ru/00adb07
peakuu 5
[Iporecchl OKHCICHUS W BOCCTaHOBJICHHS.
Bumorera 110K
64 POBelL ’ PHPYIOH https://m.edsoo.ru/00adb07
TIPUMEPHI OKHUCIIUTENLHO-

BOCCTAHOBUTCIBbHBIX peaKuHﬁ (ropeHHe,
PCaKMU pa3JIOKCHU, COCI[I/IHCHI/ISI).

6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtposneHas padota Ne4 mo teme

bubmuoreka [JOK

65 1 https://m.edsoo.ru/00adb48
«HToroBast KOHTpoOJIbHAsE paboTa» 6
PesepBHOE Bpemsi.
N3yuenne 006pas3IoB BEMIECTB METAIIOB U bubnuorexa [JOK
66 HEMETAJUIOB, B3aUMOICHCTBHE TUIPOKCH A 1 https://m.edsoo.ru/00adb33
LIMHKA C PACTBOPAMHU KHCJIOT U ILIEJI0Yei, c
PesepBHbIit ypok. O606£ueHI/Ie u Bubnorexa [TOK
67 CUCTEMATHSAIHA SHAHMH TIO PASACTY 1 https://m.edsoo.ru/00ad9ch
«Baxnaenmme npeaACTaBUTCIIN 2
HCOPraHMYCCKHUX BCIICCTB B
Peseprubrit ypok. O6001eHNE 1
68 cUCTEeMaTH3anus 3HAaHUM 10 pa3zieny 1 bubnuoreka [IOK
«[Teproauueckuii 3akoH. [lepuoauueckas https://m.edsoo.ru/ff0d61c6
cuctema. CTeneHb OKUCIECHUSD.
OBIIEE KOJIMYECTBO YACOB I10 68 6.5

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHble
paboThl

[IpakTnueckue
paboTsl

ara
U3YYEHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHbIE PECYPCHI

1.1. T[loBTOpeHue u yriayodjeHrne 3HaHUH OCHOBHBIX

a3J/IcJIOB

Kypca 8 kiacca (5

YacoB)

1

[Tepuonnueckuii 3akoH. [lepuonnueckas
cucTeMa XUMHYEeCKuX 3yiemeHToB /[I. .
MenneneeBa. CTpoeHHE aTOMOB.

bu6moreka [IOK
https://m.edso0.ru/00adb59e

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX
MEePUOJOB, KaIMsl, KaIbIUI U HX
COEIMHEHU I B COOTBETCTBUHA c
MOJIOKEHUEM 2JIEMEHTOB B
[Tepuonnueckoit cucremMe M CTPOCHUEM
HX aTOMOB.

bu6moreka [IOK
https://m.edso0.ru/00adb6b6

Knaccudukarus u HOMEHKJIaTypa
HEOPraHMYECKUX BellecTB. XUMHUYECKUe
CBOMCTBa BEIIECTB, OTHOCAIIMXCSA K
pa3IMYHBIM  KJIaccaM HEOPraHWYecKHX
COEIMHEHU, reHeTuyecKas CBSI3b
HEOPraHMYECKUX BEIIECTB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Crpoenue BeniecTBa: BUJbl XUMHYECKOU
CBA3M U  THUIBl  KPUCTAUIMUECKHUX
PELIETOK. 3aBUCUMOCTh CBOMCTB
BEIllECTBA OT THUMNA KPUCTAUIMYECKOU
PEIIETKM Y BHUJAA XUMHUYECKOM CBS3H.
O3HakomieHne c MOJEIISIMHU
KPUCTAJUTMYECKUX pemeToK
HEOPraHUYECKHX BEHIECTB — METANIOB U
HemeTauioB  (rpadgura W anmasa),

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6



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

CJIOXHBIX BEILECTB (XJI0pHUaa HATpHUsl),

5

[loBropenne u yrayOsneHue 3HaHUU
OCHOBHBIX Pa3/eoB Kypca 8 Kjacca.

1

1.2. OcHOBHBIC 3aKOHOMEPHOCTH XMMHYECKHUX peakiuii (4 yaca)

6

Knaccudukanus XuMHUUECKHX peaKIui
110 Pa3JIMYHBIM MPU3HAKAM

1

bu6morteka [IOK
https://m.edso0.ru/00adbcb0

[loHATHE O CKOPOCTM  XHMHYECKOU
peakuuu. Ilondarue o0 oOpatumbIx u
HEOOpaTHUMBIX XHMHUYECKUX PpPEaKLUsX.
[ToHATHE O TOMOTEHHBIX U I€TEPOTreHHBIX
peakuusx. [TonsTue o karanuse.

bu6mmorteka [IOK
https://m.edsoo.ru/00adbhe9a

HOHSITI/Ie 0 XHUMHYCCKOM paBHOBeCI/II/I.
@akTopbl, BIUAKONIME HAa CKOPOCTh
XUMHUYECKOM peakluu ¢ TMOJOKEHUE
XUMHYECKOT'O PaBHOBECHS.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEeaKIuu OT BO3ICHCTBUS
pa3IUYHBIX (HAaKTOPOB.

bu6moreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKkIuu. AJIEKTPOHHBII banaHc
OKHCJINTEIHHO-BOCCTAHOBUTEIHLHOM
peaxkiuu. CocraBneHue  ypaBHEHMI
OKHCJIUTEIHLHO-BOCCTAHOBUTEILHBIX
peaknMii ¢ HKCIOJB30BaHHUEM METOJa
ANeKTpoHHOro Oamanca. IlpoBeneHue
ONBITOB, WJUIIOCTPUPYIOIINX MPUMEPHI
OKHCJIUTENHEHO-BOCCTAHOBUTEIIHLHBIX
peakuuit (ropenue, peakuuu
pa3oKeHus, COeMHEHNUS),

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

1.3. DnekTporuTHYecKas Tuccolnanus. XMMHUYECKHUe Peakiiy B pacTBopax. (8 gaco).

10

Teopus IEKTPOIUTUYECKON ’

1

|

bu6mmoreka [JOK



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

JUCCOLMALIUH. ONEKTPOIUTHI 51
HEeAIEeKTpoJuThl.  KaTuoHsl, aHHUOHBL
MexaHu3M JAMccOLMalMM  BEIIECTB €
Pa3IMYHbIMU BUAAMU XUMHUECKOMN CBSI3H.
Crenenp aucconmaimu. CuibHble U
ciabble  ANEKTPOJIMTHI.  HCCIIEI0BaHUE
AJIEKTPOTIPOBOHOCTH pacTBOpOB
BEIIECTB, nporecca JUCCOLIMALIUU
KHCJIOT, IIeJ0Yeil U coJiel

https://m.edso0.ru/00adcd68

HNoHHble ypaBHEHHMs peaknuil. Peaknnn
MOHHOTO OoOMeHa. YCJOBHUS NpPOTEKaHUs
peakuii MOHHOTO OOMEHa, MOJIHBIE U
COKpalI€HHbIE  HOHHBIE  YpaBHEHMUS

bu6moreka [IOK

= PCAKLIHH. Hposenenue OTIBITOB, https://m.edsoo.ru/00add448
WJUTFOCTPHUPYIOIITUX MIPU3HAKU
MPOTEKAaHUs PEaKIMii HOHHOTO OOMEHa
(oOpa3zoBaHMe oOcajJKa, BBIJICICHUE Ta3a,
00pazoBaHUE BOJIBI).
XyUMHUYecKue  CBOWCTBA  KHCIOT |
12 OCHOBaHUH B CBETE IMPEACTABJICHHUA 00 bubmuorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAIIIHT
XyMHUYecKrue CBOMCTBA COJEH B CBETE
13 MPEACTABICHUI 00 3JIEKTPOJTMTHYCCKOM bubnuoreka [JOK
aucconmanui. KadyeCcTBEHHBIC pEaKIUH https://m.edso0.ru/00add8b2
Ha UOHBL
14 [Tonsartue o runponuse conei Eubmiorexa OK
https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN https://m.edso0.ru/00addd12
16 IIpaktuyeckas padora Ne 1. «Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3agadn».

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

Pacno3naBanue HEOPraHUYECKUX
BELIECTB C IIOMOIIbI0 KaueCTBEHHBIX
peakuuit Ha VOHBI, peuienue
SKCHEPUMEHTAIbHBIX 3a/1a4.

17

Kontponsnast pabGora Nel mo Teme
«ONeKTponnuTHYeCKas JICCOTIHALINSI.
XHWMHYECKUE PEAKIIUU B PACTBOPAX)

bu6mmorteka [IOK
https://m.edso0.ru/00addec0O

2.1. O06mras XxapakKTepUCTUKA XUMUUYECKUX JIEMEH

ToB VIIA-rpynmnsl. ["anorenst (4 yaca).

OOmasi ~ XapakTepuCTHKa  TaJIOTCHOB.
OcoOenHoctu CTPOEHHUS aTOMOB,
XapaKTCPHBIC CTCIICHHU OKHCJICHUA.

bu6moreka [IOK

18 CrtpoeHrie W (QuU3UYECKHE CBOMCTBA 1 https://m.eds00.ru/00addfe?

MPOCTBIX  BEIMIECTB  —  TaJOrCHOB.
XWUMHUYECKHME CBOMCTBA Ha MpUMEpE
XJiopa

XJI0pOBOAOPOIL. ConsHas KHCJIOTA,
XUMHYECKHE  CBOMCTBA,  IOJy4YEHUE,

19 npuMmeHenue.  JleiictBue  xjopa U 1 bubnuorexa [JOK
XJIOPOBOJOPOJa HAa OPraHHM3M YCIIOBEKA. https://m.edsoo.ru/00ade104
Baxueiine Xaopuasl U UX HaX0XKICHUE
B IIPUPOJIE.

[Ipaktnueckas pabora Ne 2 mo Teme
20 «TlionyquHe ’ COHHHOJ; KHUCIIOTHI 1 1 bubmorexa [IOK
. ’ https://m.edsoo.ru/00ade348
M3ydeHue e€ CBOMCTBY
Brruncnenus no YpaBHEHUSAM Bubmiorexa LIOK
21 XUMUYECKUX pEeaKIui, €clu OJUH U3 1

pCarcHTOB IdaH B M30BITKE

https://m.edsoo.ru/00ade488

2.2. O6u1as XapakTepUCTHKa XMMHUYECKHX AJIEMEH

ToB VIA-rpynmel. Cepa u e€ coenuHenus (6 yacos).

22

OO1ast xapakTepucTKa 3J1eMeHToB VIA-
IPYIIIBL OcoGenHocTr CTPOCHUS
aTOMOB, XapaKTepHbIE CTETEeHU

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

okucnenus. Crpoenue u (uznueckue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJIa
U CEpBI.

AmnotponHbie  MOAM(DUKALMH  CEPHI.
23 HaxoxneHue cepbl u €€ COCAMHCHHU B 1
pupoae. XMMHUYECKHE CBOMCTBA CEPhI

bu6mmoreka [{OK
https://m.edso0.ru/00ade64a

24 CepoBosiopos, cTpoeHue, pU3NYECKUEe U 1 bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Okcunbr  ceppl.  CepHas  KHCIIOTa

A p p ciloTa, Bu6miorexa IIOK

25 (dbu3MYecKue W XUMHUYECKHE CBOWCTBA, 1

IIPUMEHEHHE

https://m.edsoo.ru/00adea28

XUMUYECKUE pEaKUHuH, JIexKalmue B
OCHOBE  TIPOMBIILJIEHHOTO crocoba
26 MTOJTyYCHUS cepHoi KHCIIOTBI. 1
XHUMHUYECKOE 3arpsA3HEHHUE OKpYKaroIen
Cpelbl COETMHEHUSIMHU CEPhI

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

Brruncineaue MaccoBOW OJHM  BEIXOJA
MIPOIYKTA PEAKIIUH

27 1

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

2.3 O0mias XxapakKTepuCTHKa XUMHUUYECKHX eMeHTOB VA-Tpynmbl. A3oT, pocdop u ux coequreHus (7 4acoB)

OO6mrast xapakTepucTUKa 31eMeHToB VA-

28 rpymnmnbsl. A30T, pacnpoCTpaHEHHE B 1 bubnuoreka [{OK
npupoae, (QHU3HYECKHE U XHMHUYECKHUE https://m.edsoo.ru/00adeea6
CBOWCTBA

29 AMMHaK, ero PU3NIECKHEe U XUMHUUYECKHE 1 bubnuoreka [JOK
CBOWCTBA, MMOJIyYE€HHE U PUMEHCHUE https://m.edsoo.ru/00adf004

0| dlonyeme wmmia, myenme oo 1 ) Bu6mnoresa LIOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas kuclIoTa, €€ ¢u3NYecKue u 1 bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonb3oBaHue HUTpPATOB U CcoJie
aMMOHHUS B KayeCTBE MMHEPAIbHBIX

32 ynoOpeHnid. XUMHUYECKOe 3arpsi3sHeHHE 1 bubmorexa [TOK
" https://m.edsoo.ru/00adf518
OKpYXarlollel Cpeapl  COCAMHEHUSMH
azoTa
33 $§§§:§ﬁw OI;‘;/IP(I:JJIIOTS’ Oc(%ﬁs;qec(lzl?e E 1 bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
XHMUYECKHE CBOMCTBA, MOTyYCHHE
Hcnonb3oBanu TOB B KayecTB
34 Mfnga;zn;x eyzl((l))g;gﬁngl 3arp:31feCHI/IZ 1 bubmorexa LIOK
9 ) https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpefbl hochaTamu
2.4. O0uias XxapakTepuCTHKa XUMUYECKUX 31eMeHTOB |V-A rpynnsl. Yriepos, KpeMHUN U UX coeTuHeHHs (8 4acoB).

35 Yrnepon, pacnpocTpaHEHUE B IPHUPOJE, 1 bubnuoreka [JOK
(bu3nvyecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepoaa, UX (QU3UYECKHE H

36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE 1 bu6moreka [IOK
mpoOJeMBl, CBSI3aHHBIE C  OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoa (1V)

N bubnuorexa [JOK

37 YroapHas KucioTa u e€ cou 1 https://m.edsg).ru/OanOOGc
[Ipaktuueckass pabora Ne 4 mo Teme

38 "[lonyuenue YIIIEKUCTIOTO rasa. 1 1 bubnuorexa LIOK
KauecTBennass peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

39 gl;fa]i{();{a:cﬁ: o Bemecr;(;ziTHH Kak OS 1 Eubmiorexa OK

https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepo/ia
. bubmuoreka [JOK
40 Kpewwii 1 ero coexpmenus L https://m.edso0.ru/00ae080a
41 [Ipaktuyeckass pabota Ne 5. Pemenue 1 1 bubnuoreka [IOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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SKCHEPUMEHTAIBHBIX 3aJa4 [0 TEME
«Baxueniue HEMETaJJIbI u 170:4
COEIUHEHU )

https://m.edso0.ru/00ae0bf2

KontponeHass pabora Ne3 mo Teme

42 «Baxueimme HeMeTaLIbl u uX 1 bubmaorexa LIOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
3.1. O6mue cBoiicTBa METAILIOB (4 yaca).
OO0masi  xXapakTepUCTUKa XUMUYECKHUX
DJIEMEHTOB — METAIIOB.
bu6moreka [IOK
43 Mertamnnueckasl CBSI3b W MeETAJIMYECKAsT 1 ]
. https://m.edsoo.ru/00ae103e
KpUCTAJTMYecKas peméTka. dusznueckne
CBOIICTBa METAJIJIOB
XUMHYECKHE CBOMCTBA METAaJUIOB.
44 ONEKTPOXUMHUYECKAN PAN  HANPSHKEHUN 1 bubmmorexa LIOK
p Al P https://m.edso0.ru/00ae1156
METAILIOB
OO6mwme cmocoObl MOTYyYCHUST METaLIOB.
CrnaBel. BerumciieHuss mo ypaBHEHUSIM bubnuorexa [JOK
45 N 1 )
XAMUYECKUX PEaKIuid, €ClIi OJWH H3 https://m.edso0.ru/00ae1156
pEareHTOB COJIEPKUT MPUMECH
bubnuoreka IHOK
46 [TonsaTHE O KOPPO3UH METAIIIIOB 1 1

https://m.edso0.ru/00ael1278

3.2. BaxxHelimue MeTajuibl U uX coeauHenus (16 qacoB)

bubanoreka [HOK
47 [Henotnere MeTais! 1 https://m.edsc])lo.ru/Oan14b2

48 OkcHapl ¥ TUAPOKCUIBI HATPUSA U KNS 1 BHGH_HOTeKa LOK
https://m.edsoo.ru/00ae14b2

49 lI{erouHO3EMENBHBIE METaJIIIbI - 1 bubnuoreka [JOK
KaJbIUi U Mardui https://m.edsoo.ru/00ae15e8

50 Baxxneiime coequHEHUS KaJIbIUI 1 Eubmiorexa TOK

https://m.edsoo.ru/00ael15e8
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51 O00011IeHNEe B CHCTEMAaTH3aLKs 3HAHUI 1
52 Kéctkocth BOABI W CHOCOOBI €& 1 bu6mmoreka [IOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
o
52 | oo 7 wtromt 68| 1 Buawoterca LIOK
. https://m.edsoo.ru/00aelae8
yCTpaHSHUS
. bubmmoreka [{OK
>4 ATIOMUHHHA 1 https://m.edsoo.ru/00aelc64
55 Am¢oTepHble  CcBoOWcTBa  OKcHzaa U 1 bubnuorexa [JOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso 1 https://m.edsoo.ru/00ae1d86
57 Oxcuipl, ruaApoKcuabl U comn xenesa (11) 1 bubnuorexa [JOK
u xenesa (11) https://m.edsoo.ru/00ae35e6
58 O00011IeHre U cucTeMaTU3alis 3HAHUN 1
[Ipaktuueckass padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe 1 bu6mmoreka [JOK
«Baxueimue MeTaJUIbl u ux https://m.edsoo.ru/00ae3de8
COEIMHEHU
Brruucienus o yYpaBHEHUSM
60 | pearcriron xan 5 msGTie nan conepr | 1 Bu6morexa LIOK
9 https://m.edsoo.ru/00ae1750
NpuMecH. BwIuMcieHnss MaccoBOM JTOJIH
BBIXOJIa MPOJIYKTA PEaKIIUU
61 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1
KontponsHas pabora Ned mo Teme
62 «Baxneimmne METaJIbI n nX 1
COCTUHCHUS»

4.1. BemectBa 1 MaTepuaibl B )KH3HU yenoBeka (3 yaca)

63 BemiectBa u maTepualisl B NOBCEIHEBHOM ’ 1

|

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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JKHM3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHUE OKpYrKarolei 1 bubnuorexka [JOK
Cpeibl https://m.edsoo.ru/00ae4270
65 Poisib xuMuM B penieHun 3KOJOTHYECKUX 1 bubnuoreka [JOK
npoOiem https://m.edsoo.ru/00ae4270
PezepBHoe Bpems. O600mieHue 1 moBTOpeHue (3 Jaca).
PezepBHBIil  ypoK. (2606H1€HI/I€ u Bubmiorexa [[OK
66 CUCTeMAaTH3alusl 3HAaHUW 10 paslery 1 https://m.eds00.ru/00ae0d0a
"XUMUYECKUE PeaKInu" B :
67 i);zire)f;?ll/liauﬂ};{pm(.3HaH21§106mneoHHe TeMZ 1 bubmmorexa ITOK
D — https://m.edsoo.ru/00adb33c
P i . 006006
68 cﬁzigf/[ﬁiaun};{poiﬂaﬂnﬁo HII'IG;‘)HHeTeMi 1 bubmmorexa HOK
A— https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AkimonepHoe obmiectBo «M3marensctBo «IIpocBerienue»

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

bubnroreka L{OK https://m.edsoo.ru
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