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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWsl COCTaBJIeHA Ha OCHOBE TPeOOBaHUM K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIeTro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxke Ha OCHOBe (enepainbHON paboyeld MporpaMMbl BOCHHTAHHS M C YYETOM KOHIEHIUU
MperoiaBaHus yueOHOTO npenMeTa « XuMus» B 00pa3oBaTenbHbIX opranusanuix Poccuiickoit @enepanuu.

[IporpamMmma no xumuu Aa€T MpEACTaBIEHUE O LENAX, OOIIel cTpaTerun 00y4eHus, BOCIIUTAHUS U Pa3BUTUS
oOyJaromuxcss CpeacTBaMH y4eOHOTO TIpeAMETa, YCTAaHABIMBAaeT O005S3aTeIbHOE MPEIMETHOE COJEpIKaHHE,
IIpelycMaTpuBaeT paclpeiiesieHue €ro 1Mo KjiaccaM U CTPYKTYpUpPOBAaHHUE IO pas3zieiaM U TeMaM IpOorpaMMbl I10
XUMHH, OIpeAesieT KOJIMYECTBEHHbIE U KAueCTBEHHBIE XapaKTEPUCTUKU COJIEP)KAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIBHOCTh U3YYCHUSI XUMHH C YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
IIpoLecca, BO3PACTHBIX OCOOEHHOCTEW OOy4aroluxcs, ONIPENENseT BO3MOXKHOCTU MpeaMeTa i peaju3aluu
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOM MHporpamMmbl Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, a Takxke TpeOOBaHUM K pe3ynbTraraM OOydyeHHs XMMUU Ha YpOBHE L€l W3ydeHHus IpeaMera U
OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIbHON AESITEILHOCTH 00YUYaIOLIErocs 0 OCBOCHHIO YU€OHOTO COAEP KaHMUS.

3HaHME XUMUU CIY’KUT OCHOBOHM Ul OPMHUPOBAHUS MUPOBO33pEHUSI 0OYUaIOLIETrocs, €ro MpeiCcTaBIeHuN o
MaTepUaJbHOM €IMHCTBE MHpa, BAXHYIO pPOJb UrpaloT (QopMHpyeMble XHMHEH MpEeACTaBICHUS O
B3aMMOIIPEBPALEHUAX PHEPIUM U 00 SBOJIONUM BEUIECTB B MPHUPOJIE, O MYTAX PEHICHHs INI0OaJbHBIX NMpoOIeM
YCTOMYMBOTO Pa3BUTHSI UYEIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MHUIIEBOM W JKOJOTHUECKOW Oe30MacHOCTH,
mpo6JIeM 31paBOOXpPaHEHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET pealu3aluyd BO3MOXKHOCTEH il caMOpa3BUTHS M (OPMHUPOBAHUS KYIbTYPbl JHUYHOCTH, €€
obmel 1 QYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHMPOBAHUE MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH OOYYarOUIMXCsl, HABBIKOB HX
CaMOCTOSTEJIbHONW y4eOHOW AEATeNbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIENOBATENIbCKUX YMEHUH, HEOOXOIUMBIX KaK
B [IOBCEJIHEBHOM U3HU, TaK U B IPO(PECCHOHAIBHOMN 1A TEbHOCTH;

3HAaKOMHUT CO CHEUU(UKON HAydHOTO MBIIJIEHHUS, 3aKJIa/JbIBA€T OCHOBBI LIEJOCTHOTO B3IUIJa Ha €JUHCTBO
IPUPOJBlI U YENIOBEKA, SIBJIAETCSI OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHMM €CTECTBEHHO--HAyYHOW I'PaMOTHOCTH
00yJaroImXcs;

crnocoOCTByeT (hOPMUPOBAHHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAaHUSAM, K IPUPOJE, K
4eJI0BEKY, BHOCUT CBO BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHNe 00yUarOIIUXCSl.

JlaHHble HaNpaBieHUs B OOYYEHUU XMMHU 00ECHEeUMBaIOTCS cHelu(UKoil coaepkaHus yueOHOro mpenMmera,
KOTOPBIH SIBJIAETCS ME€AArOrMYECcKH aJlalTUPOBAHHBIM OTPAKEHHEM 0a30BOI HayKHW XMMUHU Ha ONpENeIEHHOM Tare
€€ pa3BUTHSL.

Kypc xuMunM Ha ypoBHE OCHOBHOIO OOLIero oOpa3oBaHMs OPHEHTUPOBAH Ha OCBOCHHE OOYYarOIIMMUCS
CUCTEMBI IIEPBOHAYAJIBHBIX IOHATUN XMMHUHU, OCHOB HEOPraHMYECKON XUMHUHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX
MOHATUI OPraHN4EeCKON XUMHUH.

CtpykTypa coaepkaHusl MpOrpaMMbl IO XHMHUHM C(OPMHUpOBAHA Ha OCHOBE CHUCTEMHOIO MOJXojAa K €&
n3ydeHnto. CozueprkaHue CKIAIbIBACTCS W3 CUCTEMbI NOHATHH O XMMHYECKOM DJIEMEHTE MU BELECTBE U CUCTEMBI
MOHATUH 0 XUMHUYecKOol peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 10 MPHUHIUILY MOCIEA0BATEIEHOIO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTI'O 3aKOHA XHUMHUH;

— YUYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MpeACTaBIEHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU TOJTYYEHHBIX M OCMBICICHHBIX (aKTOB,
Pa3BUBAIOTCS MOCIIEA0BATENHHO OT OJJHOTO YPOBHSA K APYrOMY, BBINOJHASA (HYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS
CBOJCTB, CTPOEHUS U BO3MOXKHOCTEN IIPAKTUUECKOTO IPUMEHEHUS U MTOTY4YE€HUS U3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl 1O XHMHHU CIOCOOCTBYeT (DOPMHPOBAHMIO NPEACTABICHUS O XHUMHYECKOU
COCTaBJIAIOLIEN HAYYHON KapTHUHBI MHpa B JIOTMKE €€ CUCTEMHOM MPUPOJbI, IEHHOCTHOTO OTHOLIEHUS K HaydHOMY



3HaHUIO U METOJaM MOo3HaHUs B Hayke. V3yueHre XuMuu MPOUCXOIUT C IPUBJICUCHUEM 3HAHUN U3 paHee N3yYEHHBIX
yueOHbIX peaMeToB: «OKpyXarouuii Mup», «buomnorus. 5—7 kiacce» u «PuU3UKa. 7 KI1accy.

[Ipy w3yyeHHMH XUMHH TPOUCXOIUT (GOPMUPOBAHHE 3HAHWH OCHOB XMMHUYECKOW HAayKHM Kak oO01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKOM JEATEIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM
KyJIbTYpHl. 3aja4a y4eOHOTO MpeaMeTa COCTOMT B (JOPMHUPOBAHUHM CHCTEMBbl XMMUYECKUX 3HAHUH — BaOKHEUIINX
(hakTOB, MOHSITHIA, 3aKOHOB U TEOPETUICCKHUX MOJIOKECHUMN, JOCTYIHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa,
sI3bIKa HAYKHW, B MPUOOIIEHUU K HAyYHBIM METOJIaM TO3HAHUS NPH U3YYCHHH BEUIECTB M XMMUYECKUX PEaKIUi, B
(OopMHUpPOBAaHUM W PA3BUTHH TO3HABATEIbHBIX YMEHHH M WX MPUMEHEHWH B y4eOHO-TIO3HABATEIbHOH W y4eOHO-
MCCIIEIOBATENILCKOM JIEATEIIEHOCTH, OCBOSCHHM TPAaBHJ O€30MacHOTO OOpalleHus] ¢ BEHIECTBAMHU B TOBCEIHEBHON
KU3ZHU.

[Ipu n3yueHun XMMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHUs BaKHOE 3HAUECHUE ITPUOOPETHN TaKue LENH,
KaK:

— (QopMupoBaHHE HMHTEUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOH K CaMo0Opa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY IIPUHATHIO PEIICHUH, CIIOCOOHOM aJaiTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HamnpaBJeHHOCTh OOy4YeHHS Ha CHCTEMaTH4YeCKOe MpHOOIIeHHe OOy4arommMxcs K CaMOCTOATEIbHOU
MO3HABATEIbHON JIESITEIbHOCTH, HAayYHbIM METOJaM IMO3HaHMUs, (OPMUPYIOIIMM MOTHUBALMIO M pPa3BUTHE
CITOCOOHOCTEH K XMMUMU;

— oOecredyeHne YCJIOBHUH, CIOCOOCTBYIOIIMX TMPUOOPETEHHUIO OOYJArONIUMHUCS OIbITa Pa3HOOOpa3HOM
NEeSITeIbHOCTH, TIO3HAHWSIT M CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH), HMEIOMINX
YHHUBEpPCAJIbHOE 3HAYEHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTH;

— (dopmupoBanue o0mIeH (YHKIIMOHATHPHOM M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIE YMEHHI
OOBSCHATh U OLIEHHWBATH SBJICHUS OKPY)KAIOIIETO0 MHpA, MCHOJb3ysd 3HAHUS U OIBIT, MOJTY4YE€HHbIE NMPU HU3YUYEHUU
XUMUH, TIPAMEHSTh UX MPU PEIICHUH MPOOJIEM B IIOBCETHEBHON KU3HHU M TPYIOBOM JACSITEIBHOCTH;

— (hopMupoBaHUE Y 00y4arOMIMXCS TYMAaHUCTHUECKUX OTHOIICHHM, MOHUMaHUS [IEHHOCTH XUMUYECKUX 3HAHUM
JUI BBIPAOOTKH SKOJIOTMYECKH 1L1€71ecO00pa3HOro MoBeACHHS B ObITY U TPYIOBOM JEATEIHHOCTH B LENIAX COXPAHEHUS
CBOETO 3/I0POBBSI K OKPYXKAIOIIEH TPUPOTHOUN CPEIIbl;

— Ppa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAaMOBOCIMTAaHUIO HAa OCHOBE
YCBOEGHHMSI OOIIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY NHpoduias U HampaBlIE€HHOCTU
JanbHeNIero o0y4eHus.

OOmiee 4McIO YacoB, OTBEAEHHBIX JUIsI M3Y4YEHHMs XMMHUU Ha ypOBHE OCHOBHOTO oOmiero o0Opa3oBaHus,
coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XuMuM B KU3HU YEJNOBEKA. XUMHUS B cUCTeME HayK. Tena u BemectBa. Ousnueckue
CBOMCTBA BEHIECTB. ArperatHoe cocTosiuue BemiecTB. [loHaTHe 0 MeTojaX MO3HAHUs B XUMUU. YKCThIE BelllecTBa U
cmecu. CriocoObl pa3fienieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpocThie M ClIOKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas (opmymna. BaJleHTHOCTP aTOMOB XHMHYECKHX JJICMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aToOMHas macca. OTHOCUTENbHAs MOJICKYJsipHAsh Macca. MaccoBasi J0Jsi XUMHYECKOTO
AJIEeMEHTa B COCTMHECHUH.

KommuectBo BemecrBa. Moiib. MousipHas macca. B3anMocCBs3b KOIMYECTBA, MAacChl M YHCIIA CTPYKTYPHBIX
eAnHUI] BeriecTBa. Pacu€Tel mo hopmynamMm XUMHUECKUX COCTUHEHUMN.

dusnyeckue U XUMUYECKHUE SBJICHMs. XHUMHUYECKas peakius W e€ MpU3HaKU. 3aKOH COXPAaHEHMs] MacChl
BellecTB. XUMHYECKUE ypaBHEeHHs. Kiaccuukaims XUMUYECKUX peakIuil (COeTMHEHUS, PAa3JIOKEHHS, 3aMEIICHUS,
obmeHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYIOW, MpaBujiaMu pabOThl B JlabopaTopu W TpHEMAMU OOpaIIeHHS C
1a00paTOPHBIM 00OPYIOBAHUEM, U3YICHHE U OTTMCAaHUE (PU3UUECKHX CBOMCTB 00pa3IlOB HEOPTAaHUUECKHUX BEIIECTB,
HaOmoaeHne pu3ndeckux (MIaBjIeHNE BOCKa, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIIHS
BOJIbI) M XUMHYECKHUX (TOpPEHHE CBEYM, MPOKAJMBAHUE MEJHOM NMPOBOJIOKH, B3aUMOJIEHCTBUE MeNla C KUCIOTOM)
SIBJICHUHM, HAOMIOJIEHWEe W ONHCAaHWE NPHU3HAKOB TMPOTEKAHMS XWMHUUYECKHX pEaKkIui (pa3ioKeHHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTHI C XJOpHJIOM Oapwsi, pasioxkeHue ruapokcuma meau (Il) mpu HarpeBanum,
B3aUMOJICCTBUE kene3a ¢ pacTBopoM cosm Meau (ll), m3ydeHue crmocoOOB pasneneHusi cMeceil: ¢ TOMOIIBIO
MarHuTa, GpuiIbTpOBaHUE, BhIAPUBaHHUE, TUCTHUILMSI, XpoMaTorpadus, MpoBeieHue OYUCTKU MOBAPEHHOM COJIH,
HaOJIOJIeHNEe U OINHUCAaHUE pEe3y/IbTaTOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl,
CO3/IaHNE MOJIeIeH MOJIEKYJI (IIIapOCTEPIKHEBBIX).

BaxuHeiinmue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmecp razo. CocraB Bo3ayxa. Kuciopon — sneMeHT M mpoctoe BeniecTBo. HaxoxneHue
KHUCTIOpO/ia B TMpHpoje, (Qu3MYeckhe M XUMHUYecKue cBoiicTBa (peakuuu ropeHus). Oxcunsl. Ilpumenenue
kuciaopoaa. CriocoObl MOJMyYeHHs] KUCIOpOJa B JaOOpaTopu U MPOMBIILIEHHOCTH. KpyroBopoT kuciopona B
npupoae. O30H — aNIOTPONHAS MOAUDUKALIHS KUCTIOPOA.

TermoBoil >(pdexT XUMHUYECKON peakluH, TEPMOXUMHUYECKHE YpPaBHEHUS, 5K30- M HHAOTEPMHUYECKHE
peakiuu. ToOmnMBO: Yroiab W MeTaH. 3arps3HEHUE BO3/yXa, YCUJIIEHHE IMapHUKOBOro 3 dekra, paspylieHue
030HOBOTO CJIOSI.

Bonopon — aneMeHT u mpocToe BemiecTBo. HaxoxaeHue Bogopona B mpupoie, Gpusndeckue U XuMUYECKHe
CBOICTBa, MPUMEHEHUE, CTIOCOObI MoTy4deHus. KucnoTsl u comnu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

dusnueckue cBolcTBa Boabl. Boma kak pacrBopurtenb. PactBopbl. HacklllleHHbIE W HEHACHIIIEHHBIE
pactBOpbl. PacTBOpuMOCTh BeliecTB B BojJie. MaccoBasi oSl BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BO/IBI.
OcHoBanus. Poiib pacTBOpOB B NpHUpPOAE M B KM3HU ueloBeKa. KpyroBopoT BoAbl B HMPHUPOAE. 3arpsi3HEHHE
MPUPOIHBIX BOJ. OXpaHa U OUYKUCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranuueckux coenmHeHuid. Oxcuapl. Kiaccudukanus OKCHAOB: colieoOpa3yromine
(ocHOBHBIE, KHUCIOTHBIE, am(poTepHble) U HeconeoOpasytomue. Homenknatypa okxcuaoB. Dusznueckue u
XUMUYECKHE CBOMCTBA OKCUAOB. [lomyyeHue okcuaos.

OcHoBanmsi. Knaccudukanuss ocHoBaHMiA: MIENOYM UM HEpPAcTBOpPHMBIE OcCHOBaHus. Homenknartypa
ocHOBaHMM. Du3nUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydueHre oCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. Ouznueckue U XUMHUYECKHUE CBOWCTBA KHUCTOT.
Pan akruBHoctn metaiuioB H. H. bekerosa. [lonmydenue kucnor.



Conu. Homenxknarypa coneil. @u3nueckue 1 XuMuieckue cBoiictsa cosiell. [lonyuenue coseit.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPE/ICIIEHUE COACpkKaHMsI KUCIOpOoJa B BO3JyXe, NOJydyeHUE, COOMpaHUe, paclio3HaBaHUE U
M3yUYeHHE CBOMCTB KHCIOPOa, HAOII0IeHNE B3aUMOICHCTBHS BEILIECTB C KUCIOPOJAOM H YCIOBHS BOZHUKHOBEHUS
IpeKpaleHus: ropeHus (mokapa), O3HaKOMJIEHHE C oOpas3llaMyd OKCHIOB M OINHCAaHHE MX CBOWCTB, IMOJYYCHHE,
coOupaHue, pacro3HaBaHne M U3y4eHHE CBOMCTB BOJOPOAa (TOPEHHUE), B3aMMOICHCTBHE BOJIOPO/a C OKCHIIOM MEAN
(1) (BO3MOXHO UCITOJIb30BAaHKE BHUICOMATCPHATIOB), HAONIO/ICHHE OOpa3IOB BEHICCTB KOJIMYECTBOM 1 MOJIb,
HCCIIEIOBaHUE 0COOEHHOCTEN PacTBOPEHMSI BELLECTB C PA3IMYHON pacTBOPUMOCTbHIO, IPUTOTOBIEHUE PACTBOPOB C
OTpeeIEHHON MacCOoBOM J0Jiel pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHME BOJBI C MeTaulaMH (HaTpueMm |
KaJbliieM) (BO3MO’KHO HMCHOJb30BAaHUE BHUIACOMATEPUATIOB), MCCIEAOBAHHE OOpPa3IOB HEOPraHMYECKHX BEIIECTB
Pa3IMyYHbIX KJIAaCCOB, HAOIIOACHUE MU3MEHEHMs] OKpACKU MHIUKATOPOB B PacTBOpaxX KHUCIOT W IIEI0YEH, U3ydeHHE
B3auMoeiicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOI KUCIOTHI, KUCJIOT ¢ METa/NIaMH, PEAKIIUi HeUTpaIn3aluu,
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTajula JPYTUM M3 pacTBOpa COJIM, pPEUICHHE
AKCIEPUMEHTAIBHBIX 331a4 10 TeMe «BakHel1ne Ki1acchl HEOPraHMYECKUX COETUHEHUI».

Ilepuonnuecknii 3axkon u Ilepmoguyeckasi cucrema xummudeckux 3jemeHToB JI. U. Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie TOMBITKH KIIaCCU(PHUKAIMA XUMUYECKUX D3JIEMEHTOB. [lOoHSATHE O Tpymmax CXOIJHBIX JJIEMEHTOB
(IIenoyHble W IIEJOYHO3EMENIbHbIE METaJUlbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHThl, KOTOpble O0pa3yloT
aMm(poTepHBIC OKCHUJIBI ¥ THUIPOKCHIBI.

[lepmoanueckuit  3akoH. llepuommyeckas cucrema xumuueckux oaseMmeHTtoB [J[. M. Menaeneesa.
KopoTtkonepuonnas u jmaHONEpHoAHas (opmer Ilepumonnueckoid cuctemMbl XuUMHYECKuX 3nementoB JI. M.
MenneneeBa. Ilepuoasl u rpynmnbel. @U3NYECKHI CMBICH HOPAJKOBOIO HOMEpPA, HOMEPOB IMEpHOJAa W TPYIIIbI
JJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbBIX saep. M3oromel. DnekTpoHbl. CTpoeHHE S3JIEKTPOHHBIX 000JI0YEK
aToMoB TiepBbIX 20 xumudeckux 3nemeHToB Ilepuonmueckoit cuctemsl [[. M. MenpaeneeBa. XapakTepHCTHKA
XUMHUUYECKOTO 3JIEMEHTA 0 €ro nojoxxkeHuto B [lepuoauueckoii cucreme [{. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PaInyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIUIMYECKUX U HEMETAJUINYECKUX
CBOMCTB I10 TPYIIaM U MEPUOIaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XMMHYECKUX 3JEMEHTOB JUISl PA3BUTHS
Hayku U nipaktuku. J[. 1. MenpaeneeB — yu€HbI U IpaKJJaHUH.

Xumunyeckas cBsizb. KoBaneHTHast (OJsipHasi U HEMOJIAPHAs) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX
aneMeHTOB. MloHHas CBA3b.

Crenenb  okucieHusi. OKHCIHUTEIBHO--BOCCTAHOBUTENIbHbIE — peakuuu. [Ipomeccel  OKUCIEHHS U
BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3loB BEIIECTB METAIOB U HEMETAIJIOB, B3aMMOICUCTBHUE THAPOKCHIA IMHKA C PACTBOPAMU
KHCIIOT W IIEJI0Yel, MpPOBEACHUE OINbITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuu pa3ioKeHHs], COSTUHEHHS).

Mesicnpeomemmnuoie céazu

Peanuzanuss MeXnpeIMETHBIX CBSi3eéd NpPU HM3YyYEHUHM XUMHM B 8 KJIACCE OCYILECTBISIETCS 4epe3
MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO--HAYUHBIX MOHSTHHA, TaK W TMOHSTHM, SBISIOMIMXCS CUCTEMHBIMH IS
OT/AENBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' 0 IIUKJIA.

OO01ue ecTecTBEHHO--HAayyHble TOHSATHS: HaydHbI (akT, THUMOTe3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3,
KIaccu(pUKaIus, IepuoAUYHOCTb, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJIEITh, SIBICHHUE.

®dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI, PaIMOAKTUBHOCTb, MOJIEKYA,
AIIEKTPUYECKUN 3apsi]], BELIECTBO, Telo, 00BbEM, arperaTHoe COCTOSIHWE BEIIECTBA, ras, (M3NYecKue BEITHYUHBI,
€IMHHULIBI U3MEPEHHUS], KOCMOC, TUTaHETHI, 3BE€37bl, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: atmocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE MOPOMABI, MOJIE3HBIE HCKOTAeMble, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BenecTBo 1 XuMHYeCKasi peaKkiusi

Ilepuoauueckuii 3akoH. Ilepuoanueckas cucrtema xumumueckux anemeHtoB [[. 1. MenneneeBa. CrpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHUH CBOMCTB XUMHYECKUX DJICMEHTOB MEPBLIX Tpex NEprUOa0B, KaJIvs, KaJlblIUA
H ux COCIII/IHGHI/Ifl B COOTBCTCTBHH C ITIOJIOXKECHHUEM OJICMCHTOB B HepI/IOIlHIICCKOfI CUCTCMC U CTPOCHUEM HUX aTOMOB.

CTpOGHI/IG BEIIECTBA. BUABI XUMHUYECKOU CBI3U. THUNEI KPHUCTATINIMYCCKUX pCIHéTOK, 3aBUCHUMOCTL CBOMCTB
BeUICCTBA OT THUIIA KpI/ICTaJIJII/I‘IeCKOf/'I peIHéTKI/I U BUJa XUMHUYECKOU CBA3H.

Kﬂaccmbmcaum{ N HOMCHKJIATypa HCOPraHMICCKUX BCILICCTB. XuMHudyeckrue CBOMCTBA BEUICCTB, OTHOCAIINUXCA
K Pa3IM4YHbIM KJIaCCaM HCOPraHUICCKHUX COGI[PIHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPraHMICCKHUX BCUICCTB.

Knaccudpukanuss XUMHYECKIX PEAaKIUi 10 pa3iMYHbIM MpHU3HaKaM (IO YHCIYy U COCTaBy yYacTBYIOIIUX B
peaKIMK BEIIEeCTB, MO TEIIOBOMY 3(h(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMHUUYECKHX SJIEMEHTOB, IO
00paTUMOCTH, [0 YYaCTHIO KaTaau3aTopa). JK30- U S3HAOTEPMUUECKHE PEaKuu, TEPMOXUMUYECKHE YPABHEHMUS.

[TonsitTue o cxopoctn xumuyeckoil peakuuu. IloHaTHe 00 OOpaTUMBIX M HEOOPATHMBIX XHMHUYECKUX
pCaKknusx. ITousiTie 0 TOMOI'€HHBIX U TCTCPOTCHHBIX PCaKIHAX. ITonsatue o karamuse. IloHsATHE 0 XUMHUYECKOM
PaBHOBCCHHU. CDaKTOPI)I, BJIMAIOIIUMEC HA CKOPOCTH XUMHYECKOM PEAKIUHU U TMOJIOKCHUC XUMHNYCCKOTO PaBHOBECHU .

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIE pEaKknuu, BHCKTPOHHI)IP'I OajlaHC OKHUCIUTEIBLHO-BOCCTAaHOBUTEILHOM
pEaKknuu. CocraBienne ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO--BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ C HCIIOJIB30BaHHEM MCETOa
AMIEKTPOHHOTO OajaHca.

Teopust JIEKTPOJUTHUECKON AUCCOMALINU. DIIEKTPOJIUTHI U HEINEKTPOJUThI. KaTHoHbI, aHMOHBL. MexaHnu3m
Aucconuanv BEUICCTB C pas3/IMYHBIMHU BUAaMU XUMHYEeCKOH cBs3u. CTereHb Aucconualuu. CuibHble U ciaalble
JJIEKTPOJIUTHL.

Peakuun noHHOro OOMeHa. YCNOBHS NPOTEKAaHUS PEaKIMil MOHHOrO OOMEHa, IMOJIHbIE M COKpalll€HHBIE
WOHHBIC YypaBHEHUs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHMW W COJIM B CBETE MPEACTABICHHH 00
AIEKTPOJIUTUUECKON Aucconuanu. KauecTBeHHbIE peakiiny Ha HOHBL. [oHsATHE O THaPOIN3E COEeil.

Xumuueckuil IKcnepumenm:

03HAKOMJICHHE C MOJIENIIMH KPUCTAINTNYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB — METAJNIOB M HEMETAIIJIOB
(rpaduTa U anmasa), CIOKHBIX BEHIECTB (XJIOpUAA HATpPHUA), HCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOMN
peakuuu OT BO3JEHCTBUS PA3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE DIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOLMAIMKN KUCIIOT, IIefouel u coieil (BO3MOKHO HCIOJIb30BaHUE BUICO MaTEPHAJIOB), MPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOUINX MPU3HAKK MPOTEKAaHUsI peakiuii HOHHOrO oOMeHa (0O0pa3oBaHHE OCa/Ka, BbIJEIICHUE
ra3za, oOpa3oBaHHE BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEaKIIMi
(ropeHue, peakIUH pPa3JIoKEeHUs, COEAUHEHHUS), pPACIIO3HABAaHUWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO
KauyeCTBEHHBIX PEaKIUii Ha MOHBI, PEeIlIeHNE SKCIIEPUMEHTANIBHBIX 3a]1a4.

HemeTauibl M MX cOeTUHEHHUS

OObmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU OKHCICHHS.
CrpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpHUMeEpe XJopa
(B3auMozelicTBUE C MeTajulaMH, HeMeTallaMH, Iiefnodamu). XjopoBogopon. ColiiHasg KHCIOTa, XUMUYECKUE
CBONCTBa, MoJlydyeHHe, MpuMeHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOJa HAa OpPraHW3M 4YeloBeka. Baxkneiinine
XJIOPUJIBI U UX HAX0XKACHHUE B IPUPOJIC.

Obmas xapaktepuctuka 3neMeHToB VIA-Tpymnmbel. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE CTETICHH
okucnenusa. CtpoeHue U (puU3MUECKHe CBOWMCTBAa MPOCTHIX BEHIECTB — KHUCIOpPOJa U Cepbl. AJUIOTPOIHBIE
MOAM(UKAIIMN KHUCIOpOJa M Cepbl. XUMHUYecKHe CBoiicTBa cepbl. CepoBomopoja, CTpoeHue, (GU3UYecKre u
XUMHYECKHe cBOMCTBA. OKCUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KuUCIOTa, GU3UYECKUE U
XUMHYECKHE CBOMCTBA (0OmIMe KaKk MpPEACTaBUTENs Kiacca KHUCIOT U crenuduueckue). XUMHUUECKUE PEaKIHH,
JeKaIMe B OCHOBE MPOMBIIUICHHOTO CIoco0a MmoiydeHus: cepHoit kucnothl. [IpuMenenue cepHoit kuciotel. Conu
CEepHOUM KHUCIIOTHI, Ka4eCTBEHHAsI peakius Ha cyinbdar-uoH. HaxoxxaeHwe cepbl U €€ COCIWHEHUN B TPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpeibl COSTUHEHUSMH Cepbl (KHCIOTHBIE JOXKIH, 3arpSI3HEHHE BO3ayXa U
BOJI0OEMOB), CIIOCOOBI €ro MPeA0TBPAILIECHUS.



OOmast xapaktepucTuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENCHU
OKHCIEHHs. A30T, paclpocTpaHeHHWE B Npupoje, (U3MUECKMe M XUMHUYECKHe cBoiicTBa. Kpyrosopor azora B
npupose. AMMHUaK, ero (U3MYEeCKue M XUMHUYECKUE CBOMCTBA, MOJydeHHEe M npuMeHeHue. Coaum aMMOHHS, UX
¢du3nveckrne 1 XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakiius Ha HOHbI aMMOHHMSI. A30THAas KUCIIOTa,
e¢ mosyyeHue, (GHU3UUYECKME M XUMHUYECKHE CBOiicTBa (00IIME Kak TMPEACTaBUTENS Kiacca KHCIOT |
cneuupuyeckue). Micnoap3oBaHne HUTPATOB M COJICH aMMOHUS B KQU€CTBE MUHEPATbHBIX YI00peHU. XUMHUECKOe
3arpsi3HEHUE OKpY’KaIoLel Cpelbl COEIMHEHUAMU a30Ta (KUCIOTHBIE J0XKAW, 3arpsi3HEHHE BO3/yXa, IOYBBI U
Boj0éMOB). Docdop, amtorpomnbie Momupukanuu Qocdopa, pusmveckne m XUMUYECKHe CBoWcTBA. OKCHI
docdopa (V) u pochopHas kucnora, Gpu3NIECKUe M XUMUYECKUE CBOMCTBA, MmorydeHue. Mcmonap3oBanue dpocharon
B KauecTBE MUHEPAIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3meMeHToB |V A-Tpymmbel. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC CTCIICHH
OKHCIICHHS. YTIJIEPOJ, aUIOTPOITHBIE MOJM(UKAINK, PACIPOCTPAHEHHE B MPHUPOJE, (PU3NUECKUE U XUMHUYECKHE
cBoiictBa. AzncopOuus. Kpyrosopor yriepoaa B mpupone. Okcuabl yriepoja, X (QU3NYeCKHe U XMMHUYECKHE
CBOICTBa, JIECTBUE HA JKMUBBIE OPraHMU3MBbl, MOJYYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOIeMBbl, CBSI3aHHbIE C
okcunom yriaeposa (1V), runoresa riao0anbHOTO MOTEIJICHHUS KJIMMaTa, TapHUKOBBIN 2 (deKT. YTolbHas KUCTO0Ta |
e€ conM, ux (u3MUeckue MW XMMHMUYECKHE CBOICTBa, MoOJlyueHHWE M mNpuMmeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnosib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMIX yriepoa (MeTaH, 3TaH, dTUJIEH,
alleTWJIeH, 3TaHOJI, TJIMIEPHUH, YKCycHasl Kuciota). [IpupoHble MCTOYHHKHU YIIIEBOJOPOJIOB (YroJb, MPUPOIHBIN
ra3, HeTh), MPOAYKTHI UX TIEPepadOTKH (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [I0HATHE 0 OMOJIOTHYECKH
BAKHBIX BEIIECTBAaX: XHUpax, Oelkax, yrieBojJax — W HX pPOJIM B KM3HHM ueloBeKa. MarepuaabHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usznueckue U XUMHYECKHUE CBOMCTBA, MOJy4YeHHE W NpuMeHeHue. CoeaMHEHUsS KPEeMHHS B
npupoje. O6mue npeacrasienus 06 okcuae kpemuus (V) u kpemaneBoit kucinore. CHIMKATBI, UX UCIOJIb30BAHNE
B OBbITY, B MPOMBIIUIEHHOCTH. BakHeline cTpouTeNnbHbIE MaTepHallbl: KepamHKa, CTEKJIO, IEMEHT, OeTOH,
xene300eToH. [Ipobaembl 6e30macHOTro UCTOIB30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHMYECKHX BEILIECTB, CBOMCTB COJSHOW KHCIIOTHI, IPOBEJCHHE KaueCTBEHHBIX
peakiuil Ha XJIOPHA-WOHBI U HAONIOJIEHHWE TMPU3HAKOB HMX IMPOTEKAHUS, OIBITHI, OTpakawuue (u3nuecKue H
XMMHYECKHE CBOMCTBA raJJOreHOB U UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), O3HAKOMIICHHE
c oOpasuamMu XJOpUIOB (TajJoreHUJ0B), O3HAKOMIIEHHE C oOpaslaMu cepbl U €€ COCTUHEHHSIMH (BO3MOKHO
UCIIOJIb30BAHME  BHUAEOMATepuasoB), HaOmIoJeHHE Tpolecca OOyriauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI, H3YYCHHE XUMHYECKHX CBOICTB pa30aBiICHHONW CEpPHON KHCIOTHI,
MIPOBEJICHUE KaYeCTBEHHOW peakluu Ha cyiab(haT-uoH M HAOIIOJeHHE MpU3HaKa e€ MPOTEKaHUs, 03HAKOMJICHHE C
¢buznyeckuMu CBOMCTBaMU a30Ta, Gochopa U UX COETUHEHHI (BO3MOXKHO HCIIOJIb30BaHUE BUIACOMATEPUATIOB),
oOpa3uamu a30THbIX U (HochOopHBIX YAOOpeHUM, MoJydyeHue, coOMpaHue, pacro3HaBaHHE W HM3y4YCHHE CBOMCTB
aMMuaka, MpOBEJCHUE KAYECTBEHHBIX PEaKIHMii Ha WMOH amMMOHUA U ¢ocdar-mOH W HU3yUYeHHE MPU3HAKOB HUX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEPUANIOB), U3yUCHHE MOJIENIeN KPUCTAITMYECKUX PEelIETOK anmMasa, rpadura, yniepeHa, 03HaKOMIICHUE C
MIPOIIECCOM aJICOPOLIMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM IMPOTHBOTA3a, NOJIY4YEHHE,
coOMpaHue, paclio3HaBaHME W H3yYEHHE CBOWCTB YIJIEKHCIOTO Ta3a, MPOBEACHHE KAaueCTBEHHBIX pEakluil Ha
KapOOHAT W CHJIMKAT-WMOHBI M M3yY€HHE NMPHU3HAKOB MX NMPOTEKaHHs, 03HAKOMJICHHE C MPOIYKLUUEH CHIMKATHON
MPOMBIIIJIEHHOCTH, PELIeHNE 3KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHeline HeMeTauIbl U X COeTUHEHUS».

MeTaJliIbl M UX COEAMHEHHSA

OOmast xapakTepuCTHKa XUMHMUYECKHMX OJJIEMEHTOB — METalJIOB Ha OCHOBAaHUMM HX IIOJIOKEHHUS B
Ilepnoanueckoii cucreMe xumuueckux ieMeHToB [[. M. MenneneeBa u crpoeHus aromoB. CTpoeHHE METaIOB.
Merannuueckasi CBsi3b M MeETaJUIMYECKas KPHUCTAIMUECKas pemETka. OJIEKTPOXUMUYECKUN psia HampsKeHUH
MeTayuioB. PU3NYECKUE U XUMHUYECKHE CBOWCTBA MeTayuioB. O0mue crocoOsl nomyueHuss MetayuioB. [lonarue o
KOPpPO3HHM METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppo3uH. CruiaBel (CTajb, Yyr'yH, AIOPAIOMUHUIM,
OpOH3a) M UX MPUMEHEHHE B OBITY M TPOMBILIUIEHHOCTH.



[Ilenounslie meTauibl: nookeHue B [lepuoanyeckon cucreMe xumuueckux anemeHtoB . M. Menneneena,
CTPOEHHE UX aTOMOB, HaxoXxAeHUE B npupoie. dusmueckue M XMMHUYECKHE CBOWCTBA (HA NpUMEpe HATpus U
kanus). OKCUAbI U TUAPOKCUABI HATpUS U Kanus. [IpuMeHeHne e0uHbIX METAJIJIOB U UX COEAMHEHUN.

[Ileno4yHO3eMENbHBIE METAJUIBI MarHUd M KaJbLMW: IosiokeHue B [lepuoaudeckoil cucreMe XMMHYECKUX
anemeHToB J[. M. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxOoXAcHUE B Ipuponc. PuU3NUECKHME U XUMHYECKHUE
CBOICTBa MarHus M Kaiuplus. BaxHelinue coeluHeHUs KajlbLus (OKCUI, TMAPOKCHI, cosin). XKEcTkocTh BOABI U
CHOCOObI €€ yCTpaHEHHUSI.

AmoMuHMiL: nosoxkenue B [lepuonmyeckon cucreme xumudeckux aieMeHToB J[. M. Menneneesa, crpoeHue
aToMa, HaxOXAeHue B npupojie. Dusnueckre 1 XMMUIECKUE CBOWCTBA aIOMUHHSL. AM(OTEpPHBIE CBOMCTBA OKCHIA
Y THJIPOKCH/JIA aJTFOMUHUSL.

Kenezo: nosnoxenue B Ilepnoanueckoil cucreMe xumudeckux vieMeHToB JI. M. MenneneeBa, crpoeHue
aToMa, HaxoXJeHHe B Ipupojae. Puznyeckue U XUMHUYECKHE CBOICTBa jkene3a. OKCHIbI, TUIPOKCUABI U COJHU
xenes3a (1) uxxenesa (111), ux cocras, cCBOMCTBa U MOJIy4EHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C O0pa3llaMi METalIOB M CILJIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3y4EHHE PE3yJIbTAaTOB
KOPpO3UH METAJIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHJA
KaJIbLUSl U HATPHUS C BOJON (BO3MOKHO UCIOJIB30BaHUE BUIEOMATEPUATIOB), UCCIEIOBAHUE CBOUCTB HKECTKOM BOJIBI,
rpolecca ropeHus xeye3a B KUCIopoJe (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIMii Ha WMOHBI: MarHWs, KajblUs, alfOMHUHUS, IHHKa, xene3a (1) u xemesa (1), mequ (1),
HaOJI0/IeHNe U OINMCAHHE MPOLIECCOB OKpALIMBaHMS IUIAMEHM HWOHAMM HATpHs, KalMus M Kaublusg (BO3MOXKHO
HCII0JIb30BAHNE BUIEOMATEPUAJIOB), HCCIEI0BaHNE aM(POTEPHBIX CBOMCTB TMIAPOKCHIA aTIOMUHUS U THAPOKCHIA
LIMHKA, PEelIEHUE KCIIEpUMEHTANIbHBIX 3a7a4 10 TeMe «BakHele MeTauibl U UX COSAUHEHUSY.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa M MaTepuansl B IOBCEIHEBHOM >XKM3HM 4YeJIOBEKa. be3omacHOe HCIOJIB30BAHHUE BEIECTB H
XUMUYECKUX peakiuil B ObITy. IlepBas momMouib Npu XUMHUYECKHUX 0KOTaX U OTPABJICHUSAX.

XUMHUECKO€e 3arpsi3HEHUE OKpy»Karollel cpeabl (IpeenbHasi JOMycTUMasi KOHIEHTpalys BEIeCTB, Jajlee —
[TJIK). Pons xuMuu B penieHnn SKOJIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

u3ydeHre o0opas3oB MaTepHaoB (CTEKIIO, CIUIABbl METAJUIOB, IOJIMMEPHBIE MATEPHUAJIbI).

Meostcnpeomemmnnie ceasu

Peanuzanuss MEXIpeIMETHBIX CBs3€d IIPU H3YYEHHHM XUMUUM B 9 Kiacce OCYHIECTBIIETCS 4epe3
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX MOHSTHUH, TaK WU IOHATHH, SBISIOIIUXCS CUCTEMHBIMU IS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOT'0 IIMKJIA.

OOwie ecTecTBEHHO-HAy4HbIE IOHATHS: HaydHbId (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIM3, CUHTE3,
KJaccu(uKanys, MepuoAUYHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJAEIMPOBAHUE, U3MEPEHUE, MOJENb, SBJICHHUE,
NApHUKOBBIN 3P(PEKT, TEXHOTIOTUsI, MATEPHAIIBI.

®duszuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKUN 3apsi, NMPOBOJHUKH, MOJYHPOBOIHHUKH, AUAIEKTPUKH, (DPOTOZIIEMEHT, BEIIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAININYECKas peléTKa, CIUIaBbl, (pU3nveckue
BEJIMYMHBI, €IUHULIBI U3MEPEHMSI, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3B€3/1b1, COHIIE.

buosorusi: ¢otocunTes, npixanue, Ouocdepa, dKOCHCTEMA, MHUHEPAJIbHbIE YTOOPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOpHbIE IMOPOJIbI, MOJIE3HbIE HCKOMAaeMble, TOIUIMBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBLI 110 XMMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHUS MPOTPaMMBbI OCHOBHOTO O0IIEro oOpa3oBaHUs OCTUTAIOTCA B XOJIE
06yquH;1 XMMHHN B C€JUHCTBC y‘-IGGHOfI M BOCHHUTATEIBbHOM ACATCIIBHOCTH B COOTBCTCTBHUH C TPAAUILIMOHHBIMHA
pOCCHﬁCKHMH COHUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH LICHHOCTAMMU, IPUHATHIMHA B OGH.[GCTBG IpaBHJIaMH
U HOpPMaMmMHM TIOBEIEHUS M CHOCOOCTBYIOT IpOIIECCAaM CaMOIIO3HAHUS, CaMOPAa3BUTHS U  COLMAIM3ALUU
00yJaronuxcs.

JImaHOCTHEBIC PE3YJIbTAThl OTPAXKAIOT 'OTOBHOCTDH 06yqa}0m1/1xcs1 PYKOBOACTBOBATLCA CHUCTEMOM TTO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIMI U pacliupEeHNE OTbITa IESTEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

HEHHOCTHOI'O OTHOWICHUSA K OTCYCCTBCHHOMY KYIBTYPHOMY, HCTOPHYCCKOMY H HAYYHOMY HACJICAHIO,
MMOHUMAaHMsI 3HAYEHUS] XMMHUYECKON HayKH B KU3HU COBPEMEHHOI0 OOIIEeCTBA, CIIOCOOHOCTH BiA/IeTh IOCTOBEPHOM
nH(popmanren o nepeaoBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBON M OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HaHUAX 00 YCTpONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MNpeACTaBJICHHUA O COLOUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHONIECHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOMW, Yy4eOHO-HCCIeI0BaTENbCKOW, TBOPUYECKONW H
JIPYTUX BHUAAX JEATENIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM [EATENbHOCTU TpPU BBIMOJIHEHUU
y‘-Ie6HI)IX, MMO3HABATCIIbHBIX 3aJa4d, BBIIIOJIHCHHU XHUMHYCCKHUX OJOKCIICPUMCHTOB, CO3daHHUU y‘-Ie6HI)IX ITPOCKTOB,
CTpEMIICHHA K B3aMMOIIOHMMAHWUIO W B3aMMOIIOMOIIMW B IIPOLECCE STOH y‘Ie6HOI\/’I JCATCIBHOCTH, T'OTOBHOCTH
OILICHNBAThH CBOE MOBEACHUEC U IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C MO3UMI VKU HPABCTBCHHBIX U IIPAaBOBBIX HOPM C y’—IéTOM
OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHYECKUE PEICTABICHUS O BEIIECTBE U XMMHUECKON PEeaKIMK, COOTBETCTBYIONINE COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU U COCTaBJSIOUIME OCHOBY JUIsl TOHUMAHHS CYIIHOCTH Hay4dyHOW KapTUHBI MHUpAa,
Mpe/ICTaBlICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJABI, B3aUMOCBS3SX 4YeJIOBEKa C MPUPOHOM
Cpeaoil, 0 poJiM XUMHUH B MO3HAHUH 3THX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HAlpaBJICHHbIC HA TOJYYEHHE HOBBIX 3HAHHMM MO0 XWMHUHU, HEOOXOIUMbIE IS
oOBsicHEeHUST HaOJIIOAeMbIX MPOIECCOB U SIBJICHMI, [O3HABATEIbHOM, HHPOPMAIIMOHHOM M YHUTATEIbCKOM
KYJIBTYPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSTEIbHON pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JUTEpaTypoOu,
JOCTYIHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHIO M IMO3HAHUIO, JIF0O03HATENFHOCTh, TOTOBHOCTh U CIHOCOOHOCTh K CaMOOOpPa30BaHMUIO,
MIPOEKTHON M HCCIIEI0BATEIbCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTU M YPOBHS OOy4eHUS B
JanbHEHNIIeM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU >KM3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 370POBBIO, YCTAHOBKM Ha 3A0POBBIN
o0pa3 *HU3HHU, OCO3HAHNE TOCTEACTBUN U HEMPUATUE BPEAHBIX MPHUBBIYEK (YMOTpeOJIeHUs alKOroJis, HAPKOTHUKOB,
KYpeHHs1), HEOOXOAUMOCTH COOMIOACHUS MpaBMil 0€30MacHOCTU MpU OOpalleHUH ¢ XMMHYECKUMH BEIIECTBAMH B
OBITY U peasbHOM JKU3HHU;

5) Tpya0BOr0 BOCIIMTAHHUSI:

UHTEpeC K MPAKTUYECKOMY H3Yy4eHMIO TNpodeccuil M TpyAa pa3IMyHOrO poOJa, yBaXEHHE K TPyay H
pe3yapTaTaM TPYIJOBOW AEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IIPUMEHEHHUs NPEIMETHBIX 3HAHUN 0 XUMHH,
0CO3HAHHBII BEIOOP MHIMBUIYATILHONU TPAEKTOPUH MPOAOKEHHS 00pa30BaHuUs C yUETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XMMMUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHeHOM Mpo(ecCHOHANBHON e TeNbHOCTH
Y Pa3BUTHUS HEOOXOIMMBIX YMEHH, TOTOBHOCTb aIalITUPOBATHCS B MPO(PECCHOHANBHOM cpefe;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

9KOJIOTUYECKU IiesiecooOpa3Hoe OTHOLICHWE K TNPUpPOJAe KaK HCTOYHUKY KM3HM Ha 3emie, OCHOBe eé
CYIIECTBOBaHMs, TOHUMAHUE LIEHHOCTH 3/I0pPOBOrO M 0€30MacHOro oOpasa >KW3HU, OTBETCTBEHHOE OTHOILEHHUE K



COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHUS MPaBuiI 0€30TacCHOTO
MIOBEECHHUS IIpH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUSX, YIPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPHMEHATh 3HAHUSA, MOJIy4aeMble TMPU M3YYCHUH XUMHH, Ui PELICHUs 3a1ad, CBA3aHHBIX C
OKpYXKarollel MPUPOJHON CpeloH, A MOBBILICHUS! YPOBHS JKOJIOTUYECKOH KyJIbTYpbI, OCO3HAHHS TJI00AIBHOTO
XapakTepa 3KOJOTUYECKMX MpoOJIeM M MyTe HMX pELIeHUs IOCPEICTBOM METOJ0B XUMHH, 3KOJIOIMYECKOIO
MBIIIJIEHUS], YMEHUS PYKOBOJICTBOBATHCSI UM B [T03HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAUYMMBIC IS (POPMUPOBAHHUS MHUPOBO33PEHUS
oOIIeHay4YHbIe TIOHATHUS (3aKOH, TEOPHs, MPUHIMI, TUIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JPYTroe.),
KOTOPBIE UCTIOJNB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMEeTax W MO3BOJIAIOT Ha OCHOBE 3HAHUH M3 ATHX
npeaMeToB (OpPMHUPOBATh IMPEACTABIECHUE O LIEJIOCTHOM HAydHOM KapTMHE MHUpPA, U YHUBEpCAJIbHbIE ydeOHbIE
nevicTBusl (TO3HABaTeNbHBIC, KOMMYHHMKATUBHBIC, PETYSTHBHBIE), KOTOpBIE OOECIEeYMBAIOT (OPMHUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHO! NEeSTEbHOCTH.

Ilo3naBaTenbHBIC yHHBepPcaIbHbIE YueOHbIE 1eliCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

YMEHHSI HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOEHHM 3HAHUM: PacKpbIBATh CMBICI
XMUMHMUYECKUX TMOHATHHI (BBIAEHATH HUX XapaKTEpHble IPU3HAKM, YCTaHABIMBATh B3aUMOCBS3b C JPYrUMU
MOHATHUSIMH), UCIIOJIb30BATh MOHATHUS U1 OOBSICHEHUS OTAENbHBIX (DAaKTOB M SIBJICHUMN, BbIOMpAThb OCHOBAaHUS U
KpUTEpUU s KIacCU(UKAMM XMMHUYECKUX BEUIECTB M XUMHUYECKHX peakUuid, YCTaHaBJIMBATh MPUUYMHHO-
CIIEICTBEHHBIE CBS3U MEXKJIYy OOBEKTaMH MW3Y4YEHHs, CTPOUTH JIOTHYECKHE pacCyXJAeHHUS (MHIYKTHUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUCHMUS;

yMEHHE MPUMEHATh B Ipoliecce MO3HaHMS MOHATHUS (IIPEIMETHbIE W METaNpeAMETHBIE), CUMBOJIUYECKHE
(3HAKOBbIE) MOJIENIH, UCIIOJIb3yeMblE€ B XUMUH, MPEOOpPa3OBbIBATh IIUPOKO NPUMEHSEMbIE B XMMHUHU MO/IEJIbHbBIE
IPEJCTAaBICHNUS — XUMHUYECKHUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUEcKast popMyJia M ypaBHEHHE XUMUYECKON peaKkLuu
— IpU pElICHUHM Y4eOHO-TIO3HABATENbHBIX 3a/a4, C YYETOM OSTHX MOJENbHBIX MPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CyLIECTBEHHbIE IPU3HAKHU N3y4aeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIMH,
BBISBIIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U M NMPOTUBOPEUYUS B M3y4aeMbIX Ipolieccax U
SBJICHUSX.

Bba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIIONb30BaTh IOCTaBJICHHBIE BOIPOCHI B KAY€CTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B KayeCTBE
OCHOBBI JJ1s1 (JOPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbIX CYXKJICHHIA;

IpUOOpEeTEeHNE OIbITa 10 IUIAHWPOBAHHMIO, OPraHU3alMM U IPOBEJICHHUIO YYEHHUYECKHX HKCIIEPUMEHTOB,
yMeHue HaOmoIaTh 3a XOJOM IIpolecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3yiabTar, (hopMyIHpoBaTh
0000111eHUsT ¥ BBIBOJBI 0 pe3ysbTaTaM MPOBEIEHHOIO OIbITA, UCCIENIOBAHUSA, COCTABIATh OTYET O IPOJEIaHHON
pabore.

PabGora ¢ undopmanmeii:

yMEHHUE BbIOMpATh, AHAJIM3UPOBATh M UHTEPIPETHPOBATH MHMOPMAIMIO PA3JIUYHBIX BUIOB H (opM
IPEJCTAaBICHUS, IMOJYy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (HAyYHO-NOMYyJspHas JHUTeparypa XUMHUYECKOI'O
CoJiepKaHUsA, CIIpaBOYHble mocoOus, pecypchl VHTepHeTa), KpPUTHYECKH OLEHUBATh IPOTUBOPEUYMUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHUE MPUMEHSTh pa3InYHbIE METO/IbI U 3aMIPOCHI IIPU MOUCKE U 0TOOpE NMHPOPMALIUU U COOTBETCTBYIOIIUX
JIAHHBIX, HEOOXOIUMBIX JUIS BBITIOJIHEHUS YUE€OHBIX U MMO3HABATENbHBIX 33/1a4 ONPeAeIEHHOTO TUIIA, IPHOOpEeTeHne
OmbITa B 00JACTH MCIOJB30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH, OBJIAJCHUE KYJIbTYpOu
aKTHUBHOTO HCIIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYIO (hopMy
npeJcTaBiIeHus WHGOpMAlMd M WIUTIOCTPUPOBATh pellaeMble 3a/Ja4d HECJIOKHBIMU CXEMaMH, JuarpamMMaMu,
Apyrumu popmamu rpaduky U UX KOMOMHALUSAMM;

YMEHHUE HCIIOJIb30BaTh M AHAJIM3UPOBATH B IpoLlecce Y4eOHOM M HCCIeN0BATENbCKOM JIeATEIbHOCTH
MHGOpPMALIMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO3sICTBAa M TPAHCIOPTa Ha COCTOSHHE OKpPY)KarowleH
IIPUPOIHOM CpEIbI.

KoMMyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUSA:



yYMEHHUS 3a/laBaTh BOMPOCHI (B XOJA€ JAuanora M (MiaM) TUCKYCCHM) IO CYLIECTBY OOCYXKIAeMOW TEMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHUSI OTHOCUTEIIBHO BBITIOHEHUS MPEITI0KESHHON 3a1auu;

YMEHUS TPEJCTABIIATE MOJyYCHHbIE PE3Y/IbTaThl MO3HABATEILHONW JEATEIFHOCTH B YCTHBIX M IMUCHMEHHBIX
TEKCTax; AeNaTh MPE3EHTAIMI0 Pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO AKCIIEPHUMEHTa (J1abopaTopHOrO OIbITA,
nabopaTOpHO# pabOTHI O UCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOMN U HUCCIIEIOBATEIBCKOM
JEATeNbHOCTH TPU pEIICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE y4éra OOIMX WHTEPECOB M COIJIACOBAHUS
no3unuii  (0OCY)XKJIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPJMHALMS COBMECTHBIX JEHCTBUH,
OTIpe/ieIeHNE KPUTEPUEB 110 OLIEHKE KAaueCTBa BHITIOJTHEHHON Pa0OTHI U IPYTHUE).

PeryasiTuBHbIe yHHBepcaJbHble YUeOHBbIE el cTBUA:

YMEHHE CaMOCTOSITEIILHO ONPEAETATh LENN eTeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U
pU HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTD, BHIOMpATh Hanbosee 3pPeKTuBHBIE CIIOCOOBI pereHus
y4eOHBIX ¥ TIO3HABATEIBHBIX 33/1a4, CAMOCTOSTENIHHO COCTABJIATh MM KOPPEKTHPOBATH MPEIUIOKEHHBIN aIrOpUT™M
JEeWCTBUH TPU BBITIOJIHEHUH 33/IaHUH C YIETOM IOJTyYeHUST HOBBIX 3HAHHUH 00 M3ydaeMbIX 00BEKTaxX — BEIIECTBAX U
peaKnusax, OIICHMBAaTh COOTBETCTBHE IIOJYYCHHOTO pe3yibTaTa 3asBICHHON IeIH, YMEHHE HWCIOJIb30BaTh M
aHAJTM3UPOBATh KOHTEKCTHI, ITPEIaraeéMble B YCIOBUH 3aaHUH.

NPEIMETHBIE PE3YJbTATHBI

B cocTtaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJIEPXKAHUS, YCTAaHOBIEHHOTO TAaHHOMN
benepanbHON paboueil MporpaMMoi, BBIICISIOT: OCBOCHHBIE OOYJaIOIIMMUCS HAYUYHbIE 3HAHWS, YMEHHS U CIIOCOOBI
NEeWCTBUH, CreluUUecKre Ui MPEeIMETHON 007acTh «XUMUS», BUABI NESITEIHHOCTH MO IOJyYSHHIO HOBOTO
3HaHUS, €0 MHTEPIPETALNH, TPEOOPA30BAHUIO M TPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CHUTYAIIUSX.

K xonmy oOyuenus B 8 KJjacce mTpeIMETHBIE pPe3yJbTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpa)xaTh
C(OPMHUPOBAHHOCTD y OOYUAIOIINXCS YMEHUH:

® pacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHUX IMOHSITHUH: aTOM, MOJIEKYJA, XUMUYECKHI AJIEMEHT, MPOCTOE
BEIIECTBO, CJOXHOE BELIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAs), BAJICHTHOCTb, OTHOCUTENbHAs
aTOMHass M MOJIEKYJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBasl J0Jid
XMMHYECKOTO JJIEMEHTa B COEOUHEHMM, MOJISIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATENILHOCTh, CTEIEHb OKHUCICHUS, XUMHUYEcKass peakuus, Kilaccuukamus peakuui:
peaKuuu COEAMHEHHUS, pEaKUUu pa3jokKeHHUs, peakUud 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHIO0TEPMHUUECKUE PEAKIINH, TEIII0BOH 3PPeKT peakuuu, Apo aToMa, SJIEKTPOHHBIN CI0i aToMa, aTOMHast
opOuTalb, paguyc aToMa, XUMUYEcKasl CBSI3b, MOJIIPHAsl U HETIOJIsIpHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBA3b,
WOH, KaTUOH, aHUOH, PaCTBOP, MaccoBas J0JIs BellecTBa (MPOIEHTHAsA KOHIEHTPAIUs1) B pacTBOPE;

¢ JUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHH U TNPUMEHSATh 3TU MOHATUA MpU
OTMCAHUU BEUIECTB U UX MPEBPAlllEHUI;

® HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIHMKY ISl COCTaBJieHHs (DOPMYJ BEIIECTB M YPAaBHEHUN XUMHUUYECKUX
peaxkuui;

® OIpeleNsITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETIEHb OKHCIICHUS 3JIEMEHTOB
B OWHApHBIX COEIMHEHUSX, MPUHAMICIKHOCTh BEUIECTB K OMNpEeAeIEHHOMY KiIaccy COEAMHEHUN IO
dbopmMynam, BUJ XUMUYECKON CBSA3H (KOBAaJCHTHAS U MOHHAS) B HEOPTaHUUECKUX COCAMHECHUSIX;

e packpbiBath cmbicha Ilepuogmueckoro 3akona JI. WM. MenzaeneeBa: eMOHCTPUPOBATH MOHUMAaHHE
NEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB OT MX NojoxeHus B Ilepmoauueckoii
CHCTeME, 3aKOHOB COXPaHEHUsI MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4EHUs,
3akoHa ABOTajpo;

® OIUCHIBATh U XapaKTepu30BaTh TaOnmuuHyto Gopmy [lepuoanyeckoil CUCTEMBI XUMUYECKHX DJIEMEHTOB:
pasnuyaTth MOHATHUS «TJ1aBHas moarpymmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymma)», mansie u
OoJbIIIME MEPUO/IbI, COOTHOCUTh 0003HAUYEHUs, KOTOpble UMeroTcs B Tabmuue «llepuoauueckas cuctema
xumuueckux sneMmeHToB J[. M. MenneneeBa» ¢ YHUCIOBBIMH XapaKTePUCTHKAMHU CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsi s1pa, oOIlee YUCIO 3JIEKTPOHOB M pacipeelieHHe uX I
AIIEKTPOHHBIM CJIOSIM);

e KiIacCu(UIIMPOBATh XUMUYECKHE dJIEMEHTHI, HEOPraHWYEeCKHe BEIIECTBA, XUMHUECKHUE PEAKIUH (TI0 YUCTY
U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, [0 TEINIOBOMY 3P PEKTY);



XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB pA3IMYHBIX KJIAcCOB,
MOJATBEPXk/Aasi ONHMCAHWE NPUMEPaMU MOJICKYJISPHBIX YPAaBHEHHHA COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKuuii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSAX;

BBIUUCIIATH OTHOCUTENBHYIO MOJICKYJISIDHYIO M MOJIIDHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XHMHYECKOTO DJIEMEHTa 1Mo (popMyse COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJIUTH
pacy€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINU;

MPUMEHSATh OCHOBHBIE ONEpPAIMM MBICIUTEIILHOW NESITeIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE,
0000IIeHne, CUCTEMATH3AINIO, KIIACCH(PUKALINIO, BBISBICHUE NMPHUYMHHO--CICJACTBEHHBIX CBSI3€H — IS
W3yUYeHHs] CBOWMCTB BEUIECTB M XUMHUYECKUX PEAKIHid, €CTECTBEHHO-HAYyYHBIE METOJbl IO3HAHUSI —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIH);

CIIeZIOBaTh TPaBWJIaM TOJB30BAHUS XMUMHYECKOH TOCYIOW W J1abopaTopHBIM 00OpYJOBAaHHEM, a TaKXKe
npaBuiaM OOpalIeHHs C BEHIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB IO TOJYYCHHIO U COOMPAHHIO Tra3000pa3HBbIX BEIIECTB (BOJOpOJa M KUCIOPOIa),
MIPUTOTOBIICHUIO PACTBOPOB C OTIPENENIEHHON MacCOBOH J0yiell pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U
MIPOBOJIUTH XUMHUECKUE DKCIIEPUMEHTHI M0 PACIO3HABAHHUIO PACTBOPOB MIENOYEH W KHUCIOT C TIOMOIIBIO
MHIUKATOPOB (JJakMyc, (heHosTaraernH, MEeTUIOPaHK U IpYTHe).

K koHmy oOydenuss B 9 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)xaTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

PacKpbIBaTh CMBICTT OCHOBHBIX XHMHYECKUX IOHATHN: XUMHUYECKHHA 3JIEMEHT, aToM, MOJIEKyJja, WOH,
KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, BAJICHTHOCTH, 3JICKTPOOTPHUIATEIBHOCTS,
CTCTICHb OKHCIICHHUS, XUMHUYECKas pEaKIHs, XUMHUYeCKas CBSI3b, TEIUIOBOW 3(deKkT peakmuu, MOJb,
MOJISIPHBIM 00BEM, pPacTBOP, ANIEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOJUTHUECKAs TUCCOLMAIUS, PeaKun
WOHHOTO OOMEHa, KaTaJiu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIe pEaKIuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHU,  OKUCIUTENb, BOCCTAHOBUTENb,  OKHCJIEHHE U
BOCCTaHOBJICHHE,  aJUIOTpomnusi, amMQpOTepHOCTh, XHUMMYECKas CBs3b  (KOBaJC€HTHas, HWOHHAaf,
MeTajindyeckas), KpUCTaJUIMUecKas peméTka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM
peakuuu, npeaenbHo nonyctumas konnentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMMYECKUX IMOHSATHH M MPUMEHSTh OSTH TMOHATUS IpU
OTHMCAHUU BEUIECTB U UX MPEBPAlLlEHUI;

HCI0JIb30BAaTh XUMUYECKYI0O CUMBOJIMKY JUIsI COCTaBJICHUS (POPMYJ BEIIECTB M YPABHEHHM XUMHUYECKUX
peaKIuii;

OTPEENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX Pa3IHMYHOTO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KIAcCy COeQUHEeHH 1o ¢dopMynam, BHI
XUMHYECKOH CBSA3M (KOBaJCHTHAsI, MOHHASI, METAUTMYECKAsi) B HEOPIraHWYECKUX COSAMHEHUSAX, 3apsi]l HOHA
o XUMHUYECKOH (opmye, XapakTep cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKHX COCIUHEHUMU, THUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbiBath cMmbich [lepuonnyeckoro 3akona JI. 1. MengeneeBa U JeMOHCTPUPOBATH €r0 MOHUMaHUE:
OTHCHIBATh M XapakTepus3oBaTh TabmuuHyro Gopmy [lepuoamdeckoil cucTeMbl XUMHYECKUX AIIEMEHTOB:
pasnuyaTth MOHATHUS «TJ1aBHas moarpymmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymma)», manbsie u
OoJbIIME TEPHOJbI, COOTHOCHUTH O0O3HAYEHHs, KOTOpPblE HMMEIOTCS B TEPUOJAUYECKON TabmuIe, C
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMUYECKUX DJIEMEHTOB (COCTaB U 3apsn spa, oodiee
YHCIIO JJIEKTPOHOB U paclpeieNieHUue UX IO SIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOICTB AJIEMEHTOB M UX COEJAMHEHHUH B Mpejaenax MajblX MEPUOJIOB U TNIaBHBIX MOATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

KIIACCU(UITMPOBATH XUMHUECKHE AIEMEHThI, HEOPraHMYEeCKHUE BEIeCTBA, XUMUUYECKUE PEAKIIUH (IO YUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, MO0 HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(UUIecKrne XHUMUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX
BELIECTB, NMOATBEPXKAAs ONMCAHNE IPUMEPAMHU MOJIEKYIISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUI;

COCTaBJISAITh YPABHEHMSI 3JIEKTPOJMTUUYECKON JUCCOLMALMM KHUCIIOT, IEJIOYed M COoJIeH, IOJHbIE U
COKpAII€HHBIC ypaBHEHHS pEaKIUii HOHHOTO OOMEHa, YpaBHEHHMS pEeaKIHil, MOATBEPKIAIOIINX
CYLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMUHbBIX KJIACCOB;

pPacKpbIlBaTh  CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IMOCPEICTBOM  COCTABICHUS
AIIEKTPOHHOTO OajaHca TUX PEeaKLIni;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTU IpPOTEKaHUs
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYMCIATE OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XMUMHMUYECKOTO 3JIEMEHTa N0 (opMysie COEIUHEHMS, MAacCCOBYIO JOJIO BEIIECTBA B PacTBOPE, MPOBOAUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOM peakluu;

coOiroaTh MpaBuJia IMOJIB30BAHMS XMMHUYECKON MOCYyHoM M J1abopaTOpHBIM OOOpYJOBAaHUEM, a TaKkKe
IpaBuiia OOpaIIEeHUs] C BELIECTBAMHU B COOTBETCTBHM C MHCTPYKUUSMU IO BBIIIOJHEHUIO JTaOOPaTOPHBIX
XMMHMUYECKUX OTBITOB MO MOJYYEHHI0 U COOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHaKa M YIJIIEKUCIOrO
rasa);

MIPOBOJUTH PEaKIUH, MOATBEP)KJIAIONINE KAaueCTBEHHBI COCTAaB pa3IMYHBIX BEIIECTB: paclO3HaBaTh
OTIBITHBIM ITyTEM XJIOpUJ-, OPOMUJI-, HOAUI-, KapOOHAT-, pocdaT-, cunukar-, cyabdar-, THIPOKCUI-UOHBI,
KaTHOHbl AaMMOHMSI W HMOHBI M3YYEHHBIX META/VIOB, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIE OIEpalli MBICIUTENBbHON JAEATeIbHOCTH — aHajlu3 M CHHTE3, CPaBHEHHUE,
000011eHNe, CUCTEMAaTU3alMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€M — I U3Y4YEHHS CBOMCTB
BEIIECTB U XMMHMUYECKUX PEaKIHii, €CTECTBEHHO-HAY4YHblE€ METO/Ibl IIO3HAHUS — HAOMI0/ICHUE, U3MEPEHHE,
MOJIEIIUPOBAHUE, IKCIIEPUMEHT (pealibHbIi 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne KosnuuecTBo yacoB
o/ HaumeHnoBaHue pa3ejioB U TeM H/ DJIeKTpOHHBbIE (HHU(PPOBHIE)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
n K/p | P
Pa3nea 1. [lepBoHayaibHble XUHMHYECKHE MOHATHS
X — 0
11 ecifiiosﬂzziza; I(I) ;II?’EI:erCKOﬁ 5 2 Bubnmorexa LOK
' P https://m.edsoo.ru/7f41837c
JEeSITEITILHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 B 15 1
CHICCTEA I XHMHHCCIRHE pealdiit https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20

Paznen 2. Baxuneiiine npeacTaBuTe M HEOPraHMYECKUX BelECTB

91 Boznyx. Kucnopon. Ilousarue 06 6 bubnuoreka [JOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kuciorax u 8 1 bubnuoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsarue 06 5 1 1 bubnuoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubnuoteka [JOK
COCTMHEHHI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. llepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuyeckux jiementon /I, U.

MenaesneeBa. CTpoenne aToM0oB. XUMH4ecKkas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

[Tepuonnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bu6mmoreka [IOK
XUMHUECKUX d3eMeHTOB [I. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
3.9 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubnuorexa [JOK
BOCCTaHOBHTEJIbHBIE PEAKIIMU https://m.edsoo.ru/7f41837c
Utoro no pazneny 15 bubmorexa I[IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOT'PAMME
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9 KJIACC

Ne KoanuecTBo 4acon
o/ HanmeHnoBaHue pa3je/ioB U TeM duexkTponHble (HudpoBbIE)
0 NPOrpaMmblI Bcero | K/p I1 | oOpa3oBaTe/ibHbIE peCypcChl
/p
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHue 3HaHul bubnuoreka [JOK
11 5) 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
' XUMHYECKHX PEAKIHi https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. 8 1 1 bubnuotexa [JOK
' XUMHYECKUE PEaKIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX cOeIMHEHUS
21 OO6mast XxapakTepUCTUKAa XUMUYECKUX 4 1 bubnuotexa [JOK
' anemeHTOB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
06
12 | oo
' DY LEp https://m.edsoo.ru/7f41a636
COCTMHECHUS
- ;)66111251 x;piz:epncmxa Zl\anecmx , . BuGmiorexa [IOK
' HEMETTOR FPYTHIEL A30T, https://m.edsoo.ru/7f41a636
dhochop u ux coenMHEHUS
. JIEMEHTOB -Tpynmbl. YTII u
. pyn poa https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCAMHCHHS
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHUS
bu6mmoreka [IOK
3.1 06 i 4
HHE chotcTBa Metallion https://m.edsoo.ru/7f41a636
3.9 Baxneiimme MmeTamisl 1 X 16 1 5 bubnuorexa [JOK
' COE/IMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
41 BemecTsa 1 marepuaisl B )KU3HU 3 bu6mmoreka [IOK
' YeoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
p 3 bu6moreka [IOK
BHOE BpeMs
C3CPBHOE Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTtBO
Ne Mara
w | Tema ypoka 4acoB wysenn DJIeKTpOHHbIe N poBbIE
Be 11/ o0pa3oBaTe/ibHbIE PecypChl
1 K/ a
ero p p
1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [IOK
JKU3HU YeoBeKa. Tea u BemecTna https://m.edsoo.ru/ff0d210c
9 IlonaTtue o MeTo1ax MO3HAHUS B 1 bu6mmoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmmoreka [{OK
oOparteHus ¢ 1Tab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uucrele BemecTBa u cMecu. CriocoObl bubmmoreka [{OK
4 . 1
pasjeeHus cmeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «I?azﬂeneHHe cﬁeceﬁ (Ha mpumepe 1 Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTBI. 3HAKU 1 bu6moreka [IOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubamorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSHCTBA COCTaBa BEIICCTB.
10 Xumu4aeckas opmysia. BaneHTIIL{IOCTL 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 3JICMECHTOB
11 OtHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OtHOcHTENbHAST MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHUYECKOTO 1 bu6mmoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemiectsa. Mob. 1 bu6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyecKre U XUMHUYECKHUE SIBICHUSL. 1 bu6mmoreka [JOK
XuMHuUecKas: peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs IPOTEKAHUS 1 bubnuoreka [IOK
XUMUYECKUX PEaKIHit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAacChl BEIIECTB. 1 bubnmnoreka [[OK
XUMUYECKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoaudecTBa, MacChl
17 BEIIECTBA 110 ypaBHeHI/IHN; 1 bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKIui
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Knaccugukanus XuMHIecKux

18 peakiuit (COeAMHECHUS, PA3I0KCHHUS bubamorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHLIMKJIOIEIUCT. OGogljleHHe u bubamorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIUs 3HAHHUH
20 KonTtponsHas padora Nel mo Teme bubnuorexa [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 Bos)f;xxa. Kucnopox — anemeHT u Bubmuotexa LIOK
https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusznyeckne U XUMHUICCKHE CBOMCTBA
22 KHCITIOpoaa (PEeaKIiK OKUCIICHHUS bubmrorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CniocoOFbl MoTydeHHs KHCIOpoJa B
23 naboparopun ZIIIHPOMBIIHHCHPHOHCTI/I. bubmuotexa LIOK
https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXHUMUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYECKUX PEAKITUIX
TomauBo (HedTh, yroiab U METaH).
25 3arpﬂ3HeIEHeq1;o3nyy§<a CIocoObI lro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaxkTuueckas padora Ne 3 mo Teme
26 <<1PlonyquHe u Ic)o61/1paHI/Ie Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YUYCHHE €T0 CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKue U XUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumeHenune Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE 0 KHCIIOTAX U COJISX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostydeHus: BOAOPOJia B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «lPlonyquHe " 1::061/1paHI/Ie BOJOpOJA bubnmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KoJIMueCcTBa
33 BEILIECTBA ra3a 1o €ro U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienust 00EMOB ra3oB 110 BuGmiorexa 1IOK
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE

3aKOHA 00BbEMHBIX OTHOIIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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duznueckre U XUMUYECKUE CBOUCTBA

bu6mmoreka [JOK

3 BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsTue 00 bu6mmoreka [{OK
MHJIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 HacrimmeHHbIe 1 HEHACBIIIICHHEIC bubmuoreka [IOK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTtudeckas padora Ne 5 mo teme
38 «[Ipurorosnenue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeaEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora Ne2 o teme bubnuorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduranus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne 1 XUMHUYECKHUE CBOICTBA
41 KI/ICJ‘I}:ITHI)IX OCHOBHBIX U bubmmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEepPHBIX OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune n XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemnue): HOMEHKIIATypa
46 CHOCOébII) nzz)nyq)eHH;I XHMHqZSK;Ie bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padota Ne 6. Perenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHUYECKHX https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN
48 ['enernueckas cBsA3p MEXKY KllacCaMHu bu6mmoreka [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
49 OO6o0meHre 1 cucTeMaTu3arus bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00ad9cb2
KonTpoinbHas padorta Ne3 1o Teme
50 "OCH(I:))BHLIC Knl:;ccm HEOPraHUYECKUX bubnmorexa HOK
. https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie OTBITKHM KIacCUpUKAITTT
51 xmlfjmqecm/lx AJIEMEHTOB. ?[OHHI:I/IC 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
59 [Iepuonnueckuii 3aKOH U bu6mmoreka [JOK

HepI/IO,[[I/I‘-ICCKaH CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52¢c
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anemeHToB /1. 1. Menneneesa

53 [Tepuonpl, rpyniibl, OATPYIIIbI 1 bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX 1 bubnuorexa [JOK
saep. Vzotormsr https://m.edsoo.ru/00ada342
CtpoeHnue 3I1eKTPOHHBIX 060JIO‘-I€Kv Butorexa LOK
55 aTOMOB 251eMeHTOB [lepuonnyeckoit 1
https://m.edsoo.ru/00ada6bc
cucremsl J[. . MenpeneeBa
XapaKkTepuCTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B 1 bubnuotexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneera
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U MTPAKTUKH. [I. 1 bubnuorexa [JOK
. MenneneeB — yu€Hblii, earor u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DJIEKTPOOTPUIIATETLHOCTh AaTOMOB 1 bubnuorexa [JOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 Honast XuMitieckas csh . https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMu4eckas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosnspHas 1 bubnuorexa [JOK
XAMHUECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (CTenet OKHCIeHILA L https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.eds00.ru/00adb076
KonTpoinbHas padora Ne4 1o Teme
65 «CTp(I))eHI/Ie aT(I))Ma. Xumuyeckas 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHsiit ypok. O6001IeHE 1 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adbh33c
67 PesepBHriit ypok. O600mIeHE 1 1 bu6mmoreka [JOK
CHCTEMAaTH3aLs 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0oOIeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aLs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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Hoypounoe miiannpoBanue 9 KJIACC

KouunyecTBo
Ne Tema ypoka 4yacoB JlaTa DJIeKTpOHHbIe N (poBbIE
n/n Be u3ydyeHusi = o0pa3zoBaTesibHbIE PeCYPChI
K/ |1/
ero
p p
I1 i .
1 HZPEZHE:IIZE:: 031:::(::Ma XUMHYECKUX 1 Bubmrotexa LIOK
pHOA https://m.edsoo.ru/00adb59e
anemeHToB JI. . Meneneera
3 .
, | e e e |
PBRIX TP https://m.edsoo.ru/00adb6b6
MEePUOIOB

3 Knaccudukaius u HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYeCKUX BEIISCTB https://m.edsoo.ru/00adb7e2

4 Buninl XuMHu4eCKoil CBA3U U THIIEI 1 bubmmoreka [{OK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpEHUeE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMuaeckux peakiuii 1 bubnuotexa [JOK
10 Pa3JIMYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
n .

, e(;HSITI/Ie (1)_I ((:)Kopo:T(p)I X;/IMOI/IZCCKOI/I . BuGmorexa LIOK

kiuu. [IoHsATHE 0 TOMOTEHHBIX U
peaidt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnuoreka [{OK
XHUMUYECKON PeaKIiy U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHCIIMTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [JOK

9 1
peaknuu https://m.edsoo.ru/00adcade
T .

o | e |
A HHALUL https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

1 o . 1 bubmuoreka [JOK

OHHBIC YPaBHEHUS PEaKIIUMA
P peattt https://m.edsoo.ru/00add448
X o
| e s |
. e https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUYECKON TUCCOIIUAIIUU
X o o
13 npoterammenit o6 srcxmponimsceroit | 1 bitGnorera LIOK
pel P https://m.edsoo.ru/00add8b2
JUCCOLMAIIAN
14 [TonsiTue o ruapoIU3e coJie 1 bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cCUuCTeMaTHU3aIys 3HaHUH 1 bubmorexa LIOK
t B https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenune 1 1 bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3a1a4»

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

KonTtponpsHas padota Ne2 o treme

bubnuoreka [IOK

17 «INEKTPOIUTUYECKAS TUCCOIIAALIUSL. https://m.eds0o.ru/00addeco
XUMHUYECKUE PEAKIIHH B PACTBOPAX)»
OO01ast XxapaKTepUCTHKA FaJIOTeHOB.
18 an:alnqecfne CBI())fICTBa Ha NpuMepe Bubmuotexa LIOK
https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CosHas KUCIOTA,
19 ngﬁquIiIH: Cf}IOfICTBa MOJIy4CHHE Bubmrotexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTrueckas pabora Ne 2 1o Teme
20 «l?lonyquHe coIJ)mHoﬁ KHUCJIOTBI Bubmiorexa LIOK
N ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
BrruncieHus mo ypaBHEHHUSIM
21 XUMHYECKUX peazﬁnﬁ ©CJTN OJIUH 13 Bubmrorexa LIOK
’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
99 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuorexa [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnmorponHbie MOIU(MUKAIINN CEPBI.
23 HaXO)KIl)IeHI/Ie CeijII I/I(beé C(I)ICJII/IHeII)-II/Iﬁ B bubmmorexa LOK
’ https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuorexa [JOK
XAMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIOTA
25 (bnanjecxnz u xmfnqecme CBOI;ICTBa bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH, JICKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XUMHYECKOE 3arPs3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaloIen cpebl COSAMHEHUSIMHU
cepbl
97 Brruncnenne MaccoBo 10U BRIXOJa bu6mmoreka [JOK
MPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0mrast XxapaKTepUCTHKA SJIEMEHTOB
28 VA-rpymisl. A30T, paclipocTpaHeHHE B bubnuoreka [JOK
npupoe, GuznvecKkue u XUMUIEeCKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHMaK, ero pusudeckue u
29 XUMHUUYECKHE C(EOIZCTBa MOJIyYeHHUE U bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
MIPUMEHEHHE
IIpakTuueckas padora Ne 3 o Teme
30 «I?IonyquHe al\fMI/IaKa U3YyYEHUE €TO Bubnmorexa HOK
. ’ https://m.edsoo.ru/00adf180
CBOKCTB»
31 A3oTHas kucnoTa, e€ pusndeckue u bu6mmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnosib30BaHuE HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00penHuii. XuUMHUUECKOE 3arps3HECHUE buoamorexa HOK
YAROOP . P https://m.edso0.ru/00adf518
OKpYXarollen cpeibl COeAMHEHUSIMU
azora
®docdop. Okc ocdopa (V
33 q)ocgo pHas[ K:IIfJI((l))Ta q)Q)pll)sn(qezzfne u Bubmrotexa LIOK
P . https://m.edsoo.ru/00adf68a
XUMHYECKUE CBOUCTBA, IMOJTyUYCHUE
Hcnons3oBanue pocdaro ayecTBe
34 Mnflen:nbflb?: (1())6 (ZHT/II; gafr [:IBHT:HI/IC Bubmuotexa LIOK
PATIBHBIX YOO 4P https://m.edso0.ru/00adfc20
MIPUPOTHON cpeapl hocharamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuotexa [JOK
¢bu3nUecKrue ¥ XMMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepojaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. IKOJOTHIECCKUE bubmmoreka [{OK
36
POOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
37 VYroapHasg KuciioTa 1 €€ coau bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas padorta Ne 4 o Teme
"[lomyueHne yriaekucioro rasa. bubnuoreka [JOK
38
KadecTBeHHast peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
non"
[IepBoHavyanbHBIC IO 00
39 0 fa]i{;l:cm?: I1;16 Hec}:a:liﬂxax 0 bubamorexa LOK
P B https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 Kpemuuii u ero coetuHeHHS Bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK
«Baxxueimue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHUSD»
K 6ota Ne3
2| Boxneimme neveraimn BrGmiorera LIOK
https://m.edsoo.ru/00ae0el8
COCIUHCHUSD»
OO01mast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METAaJJIOB.
MeTammyeckas CBSI3b U bu6mmoreka [JOK
43
MeTaTNuecKasi KpUCTaJUTNIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAaJlJIOB
XHWMHUYECKHE CBOMCTBA METAILJIOB.
44 ONEKTPOXUMHUYUCCKHN Pl HAPSHKCHUH bubmmorexa [IOK
P pAA Hatp https://m.edsoo.ru/00ael1156
METaJlJIOB
06 0 .
I[1e CTIOCOOBI MOTyUYEHUSI METAIJIOB BuGmmorexa [1OK
45 CrnaBel. BerancneHus mo ypaBHEeHHUSIM

XUMHNUYCCKHUX peaKI_[I/II\/'I, €CJIM OJUH U3

https://m.edsoo.ru/00ae1156
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pEeareHToB COAEPKUT IPUMECU

46 [Tonsatue o0 KOppO3UU METAIIIOB Bubmuotexa LIOK
https://m.edsoo.ru/00ae1278

a7 IIlenouyHble METAILIIBI buoamorexa HOK
https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS Bubmuorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlenouyHo3eMeNnbHBIC METAJIIIBI — bu6mmoreka [{OK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8

50 Bakneiiine coeIMHEHUS KIS Bubmrorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O06o00mmeHre U cHCTeMaTH3alus 3HaHUH

59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas pabora Ne 6 1o Teme

53 ")IIZéCTKOCTI) BOJP;I)I U METOJIbI €€ bubmotexa LIOK

| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoreka [JOK

>4 ATIOMHHH{ https://m.edsoo.ru/00aelc64

55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bu6moreka [IOK

% Keneso https://m.edsoo.ru/00ae1d86

57 OKcupl, THAPOKCUABI U COJIU Keje3a bu6moreka [IOK
(1) m xenesa (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHre U cucTeMaTU3alus 3HAHUN
[IpakTuueckas padota Ne 7. Permenue

59 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [JOK
«BakHelume MeTauIbl ¥ HX https://m.edsoo.ru/00ae3de8
COCITUHCHUSDY
Brruncnenus o ypaBHEHUSIM
XUMHUYCCKUX PEaKIUi, €CITM OJIUH U3

50 peareHTOB JIaH B U30BITKE WIIH bubmuoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJH BBIXOJIa IPOAYKTa
peakuuu

61 O06o01IeHre U cucTeMaTr3amys 3HaHUHA
KonTponsHas pabota Ne4 mo teme

62 «BaxkHeie MeTalIbl U UX
COCJTUHEHUS»

63 BemecTsa u marepuaisl B bu6mmoreka [JOK
IIOBCEIHEBHOM KU3HU YETOBEKA https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE bubnuorexa [IOK

64 .

OKpY KaroIlel cpe/ibl https://m.edsoo.ru/00ae4270

65 Posnb XuMHUH B pEILIEHUH YKOJIOTUYECKUX bubnuoreka [IOK

npobiem

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PezepBublii ypok. O0o0mICHNE U bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o0mIeHNE 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O0o0mIeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman O.1°., AknronepHoe oomiecTBo «3narenscTBo

«IpocBemenue

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






