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IHHOACHUTEJIBHASA 3AITMCKA

[Iporpamma o XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa30BaHUsI COCTABICHA HA OCHOBE TPEOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNBHON MPOTrpaMMBI OCHOBHOTO 00mIero obpasoBanus, npeacraBieHHbIx B ®I'OC 00O, a takke Ha ocHOBE ¢eaepatbHON pabdoueit
MPOrpaMMbl BOCITUTAHHS M C YYETOM KOHIIEIIIMU MPENoiaBaHusl yd4eOHOTo npeaMmera «XUMUs» B 00pa30BaTeNbHBIX OpraHu3aiusx Poccuiickoi
denepanuu.

[IporpamMma no xumuu Ja€T MpeICTaBICHUE O LEISIX, OOIIed cTpareruu OOydeHHs, BOCIMTAHUS U Pa3BUTHUS OOyYaIOLIMXCS CPEACTBAMU
y4eOHOr0 TpeaMeTa, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE COJCp)KaHKWE, IPEAyCMaTPUBAET paclpeleieHue ero Mo KiaccaMm H
CTPYKTYPHUPOBAHUC I10 pasacjiaM U TCMaM IIpOorpaMmbl IO XUMHH, OIPCACIACT KOJIMUYCCTBCHHBIC U KAQYCCTBCHHBLIC XaPAKTCPHUCTUKHU COACPIKAHUA,
PEKOMEHIYEMYIO TOCIICIOBATEIPHOCTh U3YYCHUSI XUMHUU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOTro Tporiecca,
BO3PACTHBIX OCOOEHHOCTEW 00YYaIOUIMXCs, OMPEALIIICT BOSMOXKHOCTH TPeIMETa sl pealn3aiuy TpeOOBaHUH K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TPeOOBaHUI K pe3ysbTaraM OOYyYeHHUS XUMHH Ha YpOBHE
1esiel M3y4eHus IpeaMeTa i OCHOBHBIX BHIOB YUe€OHO-TI03HABATEILHON IATEIIFHOCTH 00YJaIOIETOCs [0 OCBOSHHIO Y4€OHOTO COACpIKaHusI.

3HaHUEe XMMUU CIIY’)KUT OCHOBOH U1 (POPMUPOBAHUS MUPOBO33PEHUS 00yUarOIErocsi, ero npeicTaBlIeHuil 0 MaTepHaIbHOM E€MHCTBE MUDA,
BOKHYIO POJIb UTParOT (GOpMUPYEMBbIE XHUMHEHN MPEACTABICHHUS O B3aWMOIIPEBPAIICHUSIX YHEPTUU U 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTIX
peleHust r100aIbHBIX MPOOIeM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOM M SKOJIOTMYECKON 0Oe30MacHOCTH,
po0JeM 3IpaBOOXPaHEHUSI.

N3y4yenue xumuu:

CHOCOOCTBYET peaau3alliid BO3MOXXHOCTEH Al caMOpa3BUTHS M (OPMUPOBAHUS KYyJIbTYphl JIMYHOCTH, €€ oOImed M (yHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (opMHpOBaHHE MBIIUIEHHS M TBOPYECKHX CIIOCOOHOCTEH O0OydYaromMXcsi, HAaBBIKOB HX CaMOCTOSITEIbHOM y4eOHOM
ACATCIIBHOCTH, SKCIICPUMCEHTAJIBHBIX M HCCICIOBATCIIBCKUX YMCHHﬁ, HGO6XOI[I/IMBIX KaK B HOBCCHHGBHOﬁ JKHU3HU, TaK U B HpO(beCCI/IOHaJ'II)HOI\/’I
NesTeNbHOCTH;

3HAaKOMUT CO CHCHH(bHKOﬁ HAaY4YHOI'O MBIIIJICHUSA, 3aKJIaJbIBACT OCHOBBI HEJIOCTHOTO B3rJIsila Ha €AMHCTBO IPHUPOALI U YCJIIOBECKA, ABJIACTCA
OTBETCTBEHHBIM 3TAIIOM B ((OPMUPOBAHUU €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00y4aroImuxcs;

CHOCO6CTByeT (bOpMI/IpOBaHI/IIO ONEHHOCTHOI'0O OTHOIICHHUA K €CTCCTBCHHO--HAYYHBIM 3HAHUAM, K IIPUPOAC, K YCTIOBEKY, BHOCUT cBOM BKJIaJ B
HKOJIOTHYECKOE 00pa30oBaHue 00YJaOLIHXCS.

JlanHble HampaBieHHMsT B OOYy4eHHH XMMHM oOOecreduBaroTcsl creun(uKoi cojepkaHus Y4eOHOTro MpeaMeTa, KOTOPBIA SBISETCS
Me/1IarOrMYecKy aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMUU Ha OINPEeIEHHOM JTane e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsI OpUEHTHPOBAH HA OCBOCHHE O0YYArOIIUMUCS CHCTEMBI TIEPBOHAYATIBHBIX TTOHSATHIA
XMMHHU, OCHOB HEOPraHMYECKONH XMUMUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHu4ecKOi XUMHH.

CTpykTypa coiepkaHus IPOTrpaMMBI IO XUMHUH c(hOPMUPOBAHA Ha OCHOBE CHCTEMHOT0 Toxo/a K e€ u3ydeHuro. CojepkaHue CKIaIbIBaCTCs



W3 CHCTEMBbI MOHATHUA O XMMHYECKOM S3JIEMEHTE W BEIIECTBE M CHCTEMbI IMOHSATHH O XMMHYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbI MO MPUHIIUITY TTOCJIEIOBATEIHLHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABIICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHMSI,

— Ilepuoauueckoro 3akona JI. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IPEJICTAaBICHUN 00 ANEKTPOTUTUUECKOMN AUCCOLMALIUN BEIIECTB B pACTBOPAX.

TeOpeTI/IquKI/IG 3HaHUA paCCMATPHUBAKOTCA Ha OCHOBE SMITUPHUYCCKU MOJYYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA MTOCJICA0OBATCIBHO OT OJHOI'O
YPOBHA K APYTOMY, BBITIOJIHASA (1)yHKHI/II/I OOBSICHEHHS U IMPOrHO3UPOBaAHUSA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH MPAKTHUYCCKOro NpUMCHCHHNA U IOJIYUCHUA
N3y4acMbIX BEUICCTB.

OcBoeHme MporpamMMbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKON COCTaBIISIONICH HAYYHOW KapTHHBI MUpPa B
JIOTUKE €€ CUCTEMHOM MPUPO/bl, HEHHOCTHOIO OTHOIIEHHUS K HAyYHOMY 3HAHMIO U METOJAaM IO3HaHUs B Hayke. M3ydueHue XMMHUM IPOUCXOIHUT C
MPUBJIICUCHNEM 3HAaHUH U3 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruomorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy u3ydYeHHH XUMHUU NPOUCXOAUT (POPMHUPOBAHUE 3HAHUNM OCHOB XUMHUYECKONW HAyKH Kak OO0JacTH COBPEMEHHOTO0 €CTECTBO3HAHMS,
MPAaKTUYECKOH JEATEIbHOCTH YeIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPHI. 3a7ada y4eOHOTO IpeaMeTa COCTOUT B (HOPMUPOBAHUHU
CHUCTEMbl XUMHUYECKMX 3HAaHUH — BaXKHEHIIMX (AKTOB, MOHITHI, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHHM, JOCTYMHBIX 00001eHui
MHPOBO33PEHUECKOr0 XapaKTepa, s3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METO/IaM MO3HAHUS TIPU U3YYCHHUH BEIIECTB M XMMUYECKUX PEaKIIHii, B
(hOopMUPOBaHUU U PA3BUTUU MTO3HABATENILHBIX YMEHUI U X MPUMEHEHUU B Y4€OHO-TIO3HABATENLHOM U Y4eOHO- HCCIIEI0BATENbCKOM IEATEIHHOCTH,
OCBOCHHH TPaBUJI O€30MIaCHOTO OOpaIIeHus C BEIIECTBAMH B ITOBCETHEBHON JKHU3HH.

[Ipu u3yyeHrr XMMHUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHHE IPUOOpENH Takue LU, KaK:

— (opmHpoBaHNE MHTEIJIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY NPUHSATHUIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIlpaBJICHHOCTb OOy4Y€HHUs Ha CHCTEMaTHYeCKOoe MpUOOIIeHHE OO0y4aroluuxcs K CaMOCTOSTENbHOW I03HABAaTEIbHOM JESTEbHOCTH,
Hay4YHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM MOTHUBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecreyeHne YCIOBHM, CHOCOOCTBYIOUIMX NPUHOOPETEHHIO OOYy4YarolMMUCS OIbITa pPa3HOOOpa3HOM [eATeNbHOCTH, MO3HAHUSA H
CaMOIT03HaHUs, KJIIOUYEBbIX HABBIKOB (KIIOUYEBBIX KOMITETEHIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAaYEHHE I Pa3IMUHbIX BUIOB A€ATEIbHOCTH;

— (dopmupoBanue o01Iel (PYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIIEé YMEHUN OOBSCHATH M OICHUBATH SIBICHUS
OKPY’KaIOIEer0 MUpPA, UCTIONB3Ysl 3HAHUS W OIBIT, MOJTYyYEHHBIC MPU HU3YYCHUH XUMUU, MPUMEHSITh UX MPU PEIICHUU TPOOJIEM B MOBCEIHEBHOMN
KM3HU U TPYAOBOM AEATEIBHOCTH,

— QopmupoBaHue y o0Oy4aroOmMXCsd TyMaHUCTUYECKUX OTHOIICHUM, TOHWMAHUS [EHHOCTH XHMHYECKMX 3HAHUW Ui BBIPAOOTKU
9KOJIOTMUYECKH 11€7IeCO00Pa3HOT0 MOBENECHUS B OBITY U TPYJAOBOM JNEATENLHOCTH B LENSIX COXPAaHEHHs CBOETO 3/10POBbsI M OKpY’Katollel MPUPOIHOM
Cpelbl;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M CAaMOBOCHHTAHHMIO Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKHX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MO Ui U HANPaBICHHOCTH JajbHeero o0yuyeHus.

OO1mee YrCIo 9acoB, OTBEACHHBIX JIJIS U3YUCHUS XUMHH Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, cocTapiseT 136 gacoB: B 8 kiacce — 68
JacoB (2 yaca B Heflento), B 9 kiacce — 68 vacos (2 qaca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBICe XMMHYECKHE OHATHSA

[Ipeamer xumun. Ponb XxuMuu B )KU3HU 4esloBeKa. XUMHS B cUcTeMe HayK. Tena m BemiectBa. Pu3nvecKue CBOMCTBA BEIIECTB. ArperaTtHoe
cocTosinue BenecTs. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHHU. YHCThIe BemecTBa U cMecu. CriocoObl pa3/ieieHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3TE€MEHTHI. CUMBOJIBI XMMHUECKUX 31€MEHTOB. [IpocThie U Cll0’KHbIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE
YYCHHE.

Xumuueckast popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENIbHAS aTOMHAs
Macca. OTHocUTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 011 XMMUUYECKOTO 3JIEMEHTA B COEIMHEHUN.

KommuectBo BemiectBa. Moub. MossipHas Macca. B3anMOCBsA3b KOJIMYECTBA, MAaCChl M YMCJIa CTPYKTYPHBIX €IMHMI] BeniecTBa. Pacuérel mo
bopMynaM XMMUYECKHX COEITUMHEHHH.

du3nyeckue U XUMUYECKUE SIBICHUA. XUMHUUECKas peakus U e€ MPU3HaKU. 3aKOH COXPAHEHHS MacChl BEIIECTB. XMMHUECKUE ypaBHEHUSI.
Knaccugukanus XuMuuecKkux peakuuii (CoeTuHeHNs, pa3IokKeHNs, 3aMeLleHHsI, 0OOMEHa).

Xumuueckuii IKcnepumenn.

3HaKOMCTBO C XHMHYECKOH MHocynoi, mpaBuiaMu paboThl B J1labopaTopuu U npuéMamu oOpalleHHs ¢ jJa0opaTOpHbIM 00OpYJOBAaHUEM,
M3yYeHHE W ONMcaHue (U3NYECKUX CBOMCTB 00pa3OB HEOPTaHMYECKUX BEUIECTB, HAOMIOJeHHE (M3NYECKHX (IUIaBJICHHE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJICHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUYH, IPOKAINBAHUE METHON MPOBOJIOKHU, B3aUMO/EH CTBHE
Mela C KHCJIOTOM) sIBIIEHUH, HAOJIOJIEHUE M OINMCaHWE TNMPU3HAKOB MPOTEKaHUS XMMHUYECKHUX peakuui (pa3jiokeHHe caxapa, B3auMOJEHCTBHE
CEepHOU KHCIIOTHI C XJIOpUaAoM Oapws, pasnoxeHue ruapokcuaa meau (II) mpu HarpeBanuu, B3aumoeiicteue xenesza ¢ pactsopom coiu meau (11),
U3Y4YEHHUE CIIOCOOOB pa3/IEJeHHUs] CMECEW: C MOMOIbI0 MarHurta, (QUIbTPOBAaHHE, BBIApUBAHUE, NUCTHILISALUS, Xpomarorpadus, MpOBEICHHUE
OYHMCTKH MOBAPEHHOM COJM, HAOIIOACHNE U ONMCAaHHUE PE3yJIbTATOB MPOBEJEHHS ONbITA, MILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAcChl, CO3JJaHHe
MojIeJiel MOJIEKYI (IIIapOCTEePKHEBBIX ).

BasHeiiliue npeacTaBuTe I HEOPraHMYECKHUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3zayxa. Kucinopon — anemeHT u mpoctoe BemecTBo. HaxoxxaeHue kuciaopoja B npupoje, Guznyeckue u
XUMHYeckue cBoiictBa (peakuuu ropeHus). Oxcuabl. Ilpumenenue kucnopoga. CrocoObl mHoOJdydeHHs KHciIopoja B JjabopaTopuu U
npoMbliIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKALUs KUCIOPOaA.

TennoBoil 3¢ ekt XuMHUUECKOW peaklnu, TEPMOXUMHUUECKUE YpaBHEHUs, 9K30- U HHJIOTEPMHUUYECKHE PEeaKUMU. TOIIMBO: yroib U METaH.
3arpsi3HeHue Bo3AyXa, yCUJIEHUE MMapHUKOBOTO 3(peKTa, pa3pylieHHe 030HOBOTO CIOS.

Bonopon — anemeHT u nmpocToe BemecTBo. HaxoxxaeHre Bogopoaa B NpupoJie, GU3ndecKue U XMMUYECKHUe CBOMCTBA, MPUMEHEHHUE, CTIOCOObI
nosny4yeHusi. KHcioTsl 1 couln.

MossipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUUECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Bonma kak pactBopurens. PactBopel. HacelllieHHBIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPHMOCTE BEIIECTB B
BozZie. MaccoBasi 1011 BELECTBAa B pacTBOpe. XHMMHUYECKHE cBOHCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B NPUPOJE U B JKU3HM 4YEIIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHre NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccupukanuss Heopranmdeckux coenuHeHud. Oxcuapl. Knaccupukamus okcuaoB: coneoOpasyromue (OCHOBHBIE, KHCIOTHBIE,
amdoTtepHbIe) 1 HecosleoOpasytone. Homenknarypa okcuioB. @usndeckie U XMMHUYECKHe CBOICTBa OKcH10B. [loayyeHne okcruaoB.



OcHoBanus. Kiaccudukanus ocHOBaHMI: 1IENOYM U HEpacTBOpUMbIE OcHOBaHMA. HoMeHKIaTypa ocHOBaHMHA. PU3NMUECKUe U XMMUYECKHE
cBOMCTBa OCHOBaHUU. lloryuenre ocHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @uzndyeckue U XUMUYECKUe CBOMCTBa KUCIOT. Pan aktuBHocTH MeTtayioB H. H.
bekerosa. IlonyueHnne KUCIoT.

Comu. Homenknarypa coseil. dusnyeckue u xumudeckue cpoiicTBa coneil. Ilonmydyenue coneil. I'eHeTnueckas CBsI3b MEXIY KiIacCamH

HEOPraHUYECKUX COCANHEHUM.

Xumuueckuii sxcnepumenm:

KaueCTBEHHOE OMpEJEICHHE COAEepXKaHHUs KUCIOpOoJa B BO3AyXe, MOIyYeHHe, cOOMpaHue, paclio3HaBaHUE W U3Y4YEHHE CBOMCTB KUCIOPOJa,
HaOJI0/ICHNE B3aUMOJICHCTBHS BEIIECTB C KUCIIOPOJIOM U YCIIOBHUS BOZHUKHOBEHUS W TIPEKpALCHUS ropeHus (TIoykapa), O3HAKOMIICHHE C 00pa3aMu
OKCHJIOB U OINMCaHHE X CBOMCTB, OTy4yeHUE, COOMpaHUe, paclio3HaBaHUEe U U3y4YeHHE CBOWCTB BOJOpOia (TOPEHHE), B3aUMOCHCTBIE BOIOPOIA C
okcunoM Mmenu (II) (BO3MOXKHO HCIONB30BaHUE BHJIEOMATEpUANIOB), HAOINIOEHHWE OOpPa3lOB BEIIECTB KOJIMYECTBOM | MoJb, HCCIIEIOBAaHUE
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C OIMpeIeIEHHON MacCOBOM J0Jei pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI ¢ METa/lIaMU (HATpUEM M KalbIeM) (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), UCCIICIOBAHUE 00PA3IOB
HEOPraHMYECKUX BEILEeCTB PA3JIMYHBIX KJIACCOB, HAONIOJICHWE M3MEHEHHS OKpPAaCKd HHAMKATOPOB B PACTBOPAX KHUCIOT M WIeNOoYed, H3ydeHHe
B3aumojeiictBus okcuaa menu (II) ¢ pacTBopom cepHOIl KMCIOTHI, KUCIOT ¢ METallIaMH, PEAKIUil HeHTpanu3anuu, MOJIy4eHHEe HEPaCTBOPUMBIX
OCHOBaHMH, BBITECHEHUE OJIHOIO METajula JAPYIMM M3 pacTBOpa COJH, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ad No Teme «BaxHehnme KIaccel
HEOPraHUYECKUX COCAUHEHUI.

IMepuoanueckuii 3axkon u Ilepuoguyeckasi cucremMa xumuueckux djemMeHToB JI. U. MenaeneeBa. CtpoeHue aToMoB. XUMHYecKAasi
cBsI3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIINU

[TepBbie MOMBITKH KiIacCU(PHUKAIMA XUMHUYECKUX AJIeMEeHTOB. [IoHsATHE O Tpymnmax CXOIHBIX AJIEMEHTOB (IIEJIOYHBIC U IIEJTOYHO3EMENIbHbBIC
METaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEPHbBIE OKCUIBI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepnoanyeckas cucrema xumudeckux anemeHToB J[. M. MenneneeBa. KopoTkonepuoaHas u JUIMHHOIIEPUOAHAS
dopmel [lepuoanueckoit cucrembl xumuueckux 3nemeHToB J[. M. MenneneeBa. Ilepuonbl u rpymnmbl. OU3ndeckuii CMBICI MOPSIIKOBOTO HOMEpA,
HOMEPOB MEPHOJIa U TPYMIBI JJIIEMEHTA.

Crtpoenune aromoB. CoctaB aTOMHBIX siep. M3ortombl. DnekTpoHbl. CTpoeHUE ANEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKHX
aneMeHToB [lepuoanueckoii cucremsl 1. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA IO €ro MoJjiokeHuto B [lepuoanyueckoil cucreme
. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHsI PaJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB, METAUIMYECKUX W HEMETAJUTMYECKUX CBOWCTB IO TPyMIaM |
MEePUOIAM.

3nauenue [lepnoanyeckoro 3akoHa u [lepnoanyueckoi cucTeMbl XMMUYECKUX 3JIEMEHTOB JUIs pa3BUTHs HAyKH U npakTuku. [1. 1. Mennenees
— YUY€HBIN U TPaXKAaHUH.

Xumudeckas cBs3b. KoBanenTHas (TosisipHas ¥ HETIOJISIPHAS) CBSI3b. DIIEKTPOOTPUIIATEIEHOCTh XMMHUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenb oxucineHus. OKUCIUTENIbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl OKUCIeHHs W BOCCTaHOBIEHUsS. OKUCIUTENU U
BOCCTaHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHrne o0pas3ioB BEIIECTB METAUIOB U HEMETAJIOB, B3aMMO/JICHCTBHE THAPOKCH/IA IIMHKA C PACTBOPAMHU KHCIIOT M IIEIOYEH, MPOBEACHUE



OIIBITOB, UJUTFOCTPUPYIOLIMX IPUMEPBI OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIX PEAKLUI (TOPEHUE, PEAKIIMH PA3JIOKEHHS, COSMHEHUS).
Meosicnpeomemnvie ceéasu
Peanuzanus MeXnpenMeTHBIX CBs3el MpU M3YYEHHWU XMMHHU B 8 KJIACCe OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-
-Hay4YHBIX MOHSATUH, TaK U HNOHATHH, SABJISIOIUXCA CUCTEMHBIMHU I e OTJEJIbHBIX IpeIMETOB €CTECTBEHHO--HAyYHOT'O
[IUKJIA.

OOw1re ecTecTBEHHO--HAay4yHblE MOHATHS: HAay4yHbId (DakT, TMIIOTE3a, TEOpHUs, 3aKOH, aHaJIM3, CUHTE3, Kiaccudukauus, NepUOAUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, H3MEPEHHE, MOICIIb, SIBIICHHE.

®dusuka: Marepus, aroM, BJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TONbI, PaJWOAKTUBHOCTb, MOJEKYJA, JICKTPUYECKUU 3apsi,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, a3, (pu3nueckue BeIMUUHbI, €AMHULIBI H3MEPEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, CollHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE OPO/IbI, T0JIE3HBIE HCKOMAeMble, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M xXuMHueckasi peakuus

Ilepuonnueckuit 3akoH. Ilepuonuueckas cucrema xumuueckux siemeHToB JI. M. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B
N3MEHEHHH CBOMCTB XHMHUYECKHX DJICMEHTOB ICPBLIX TpéX nepruoaoB, Kaiusd, KaJlblIHUA W HUX COGI{I/IHGHI/Iﬁ B COOTBETCTBHUH C IIOJIOKCHHEM
351eMeHTOB B [leproanueckoii cucreme U CTpOCHHUEM UX aTOMOB.

CTpOeHI/Ie BEIIECTBA. BHIABI XUMHYECKON CBs3U. THITBI KPUCTATINIMYCCKHUX pGHIéTOK, 3aBHCHMOCTh CBOWCTB BeIIeCTBa OT THIIA
KPUCTANINYECKOM PeIETKU U BUJa XMMUYECKOH CBSI3U.

Knaccuukanus ¥ HOMEHKJIaTypa HEOPraHMYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COECJUHEHHUN, TeHETUYECKas CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukanys XuMHUUECKHUX peakUui Mo pa3iInYHbIM IpHU3HAKaM (II0 YUCIY U COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTEeNeHEeH OKMCICHN XMMUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTalu3aTropa). DK30- U SHI0TEPMUUECKHE
pC€aKkuuu, TCPMOXUMHUYCCKUC YPABHCHUA.

ITonatue o ckopoctn XxumHueckor peakiuu. I[ToHaTue o6 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOTreHHBIX U
FeTCPOrcHHLIX pCaKIHAX. ITonstie o katammize. IloHsATHE 0 XUMHUYECKOM PAaBHOBCCHUHU. q)aKTopI)I, BJIMAIOINHUE HA CKOPOCTH XUMHYECKON p€akuuu n
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJIEKTPOHHBIN OalaHC OKMCIUTENbHO- BOCCTAHOBUTENbHON peakunu. CocTaBiieHUE YpaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIMIA C UCTIOIb30BAaHUEM METO/1a AIEKTPOHHOTO OaiaHca.

Teopust >IEKTPOIUTUYECKON AMCCOLMALMM. ODJIEKTPOJIUTHI M HEDNEKTPOIUTHL. KaTHOHBI, aHMOHBI. MeXaHHW3M OUCCOLMAIUU BEIIECTB C
Pa3iInYHBIMU BUJAMU XuMHUecKor cBsa3u. CTeneHn Aucconuanuu. CHuIIbHBIE U cl1a0bIe OJICKTPOJIUTHI.

Peakiiun noHHOrO OOMEHA. YCIOBHS NPOTEKAaHUs pPeakUuil MOHHOrO OOMEHa, MOJHBIE M COKpaUIEHHbIE MOHHbBIE YPaBHEHUS pEaKLuil.
CBoiicTBa KHCIIOT, OCHOBAaHMI U COJIEH B CBETE Mpe/ICTaBICHUH 00 AneKTponnTudeckoi aucconuanuu. KauectBenHsle peakiuyu Ha HOHBL. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuit s3kcnepumenm:

O3HAaKOMIJICHHUE C MOACIIAMHU KPHUCTATINIMICCKUX peIHéTOK HCOPTaHNYCCKUX BCIICCTB — MCTAJIJIOB 1 HEMETAJIJIOB (l"pa(i)I/ITa u aﬂMa3a), CJIOKHBIX
BEIIECTB (XJIOpUJa HATPHUs), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiuy OT BO3JACHCTBUS Pa3NUYHBIX (PaKTOPOB, UCCIIEIOBaHUE
AJEKTPONPOBOTHOCTH PACTBOPOB BEILIECTB, MpoLEcca AUCCOLUUAIUMN KHUCIIOT, 1eNIo4Ye U cojiel (BO3MOKHO MCIIOJIb30BAaHHE BUAEO MaTEPHUAJIOB),



MIPOBECHUE OIBITOB, MILTIOCTPUPYIOIMINUX MPU3HAKKM MPOTEKAHUs pEeaKIMii HOHHOTO oOMeHa (0O0pa3oBaHME OCaaKa, BhIICICHHUE ra3a, 00pa30BaHKE
BOJIbI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHHe, peaklMH pas3JIoKEHUs, COCIUHEHHS),
pacro3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIUi Ha MOHBI, PEIICHHUE SKCIIEPUMEHTAJIBHBIX 3a/ad4.

HemeTanabl M MX COeTUHEHUS

OO6mast xapakTepucTUka TajoreHoB. OCOOCHHOCTH CTPOEHHUsS aTOMOB, XapaKTEpHbIC CTENeHH OKucieHus. CTpoeHue u  (PU3HUYECKHE
CBOWCTBA NPOCTBIX BEIIECTB — TAJNIOIE€HOB. XHUMHUYECKUE

CBOWCTBA Ha IpuUMepe XJopa (B3aMMOJAEHCTBHE C MeTaulaMH, HeMeTaljamH, wernodamu). XiaopoBopopon. ConsHas KHCIOTa, XMMHUYECKHE
CBOMCTBa, IOJIy4YeHHE, NIpUMEHEHHE. J[eficTBUE XJIOpa M XJOPOBOJOPOJA HAa OpraHU3M uelloBeKa. BakHeWinue XJIOpUIbl U UX HAXOXKICHHE B
IIPUPOJE.

OOmas xapakrepuctuka s1eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue M
¢u3nvecKkre CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOAA M Cepbl. AJUIOTPONHBIE MOAM(PHUKAINN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, (pu3ndeckue W XUMudeckue cBorcTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKcuIoB. CepHas KHCIOTa,
¢bu3nveckre 1 XMMUYECKHE CBOMCTBA (0OIIME Kak MPECTaBUTEIS Kacca KUCIOT U crienuduueckue). XUMUYECKHE PEaKlnH, JIeKaIIne B OCHOBE
IPOMBIIIICHHOTO CII0cC00a MOJy4eHUs cepHOW KucioThl. [Ipumenenue cepHoit KucioTbl. Cosld CEpHOM KHUCIIOTHI, KaueCTBEHHAs pEaklUs Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ coelMHEHMI B TPUpoJie. XUMUYECKOE 3arps3HEHNE OKPYKAIOUIEH CPeibl COSAMHEHUSIMH Cephl (KHCIOTHBIC
J0XK]U, 3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBPAIECHUS.

OOmast xapakTepucTuka 53jaeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHUS AaTOMOB, XapaKTepHble CTENEeHM OKHCIeHHSA. A3OT,
pacrpocTpaHeHue B Mpupoje, Gpusnueckue U XuMudeckue cBoictBa. KpyroBopor azora B mpuponae. AMMHUAK, ero (U3M4ecKue U XMMHUYECKUe
CBOMCTBa, nosiydeHue U npumeHeHue. Coau aMMOHUS, X (U3NYECKUE U XMMHUYECKUE CBOICTBa, npuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI
aMMOHMs. A30THas KUCJIOTa, €€ MojiyueHue, (pu3nueckue u XMMUYecKre cBOMCTBa (00IIHMe KaK MpeICTaBUTENs KIacca KUCIIOT U CHelu(prYecKue).
Hcnonp30BaHne HUTPATOB W COJEM aMMOHMS B KayeCTBE MHUHEPAJbHBIX YAOOpeHHH. XUMHUYECKOe 3arps3HEHHE OKpYKaloIehd cpeibl
COEIMHEHUSIMH a30Ta (KHCIOTHBIE JOXAM, 3arpsi3HEHHE BO3]yxa, MOYBbl M BoJoEMOB). Pocdop, amtoTpomnHsle Moaupukanuu ¢docdopa,
¢usnueckue U xumuyeckue cpoiictBa. Oxcua ¢ochopa (V) u dochopnas kucnora, (u3nyecKue M XUMHUYECKHE CBOWMCTBA, IOJIYYEHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mrass xapaktepuctuka diaeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapakTEpPHBIE CTENEHU OKUCICHUs. YTIEepos,
aJUTOTPOMHbIE MOAM(UKAIINU, PACIPOCTPAHEHNE B MPHUPOJIe, GU3NUECKUE U XMMUYECKHe cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B nmpupoze.
Oxcupapl yriepona, ux (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KMBBIE OPraHU3MBI, MOJYyYEHHE U NPUMEHEHHE. DKOJIOrMYecKue
npobeMbl, CBsi3aHHbIE ¢ OKcHIoM yriaepona (IV), rumoresa riao0anpHOrO MOTEIUICHUS KJIUMaTta, NapHUKOBBINA 3¢ ¢eKT. YroabHas KUCIOTa U €&
CONMM, WX (pU3MUecKHe U XMMHUYECKHE CBOWCTBA, IMONy4YeHHEe U NpuMeHeHHe. KauecTBeHHas peakiusi Ha KapOoHaT-HOHBI. Vcmonb3oBaHHe
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM X035 CTBE.

[lepBoHauabHBIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH, 3TaH, 3TUIIEH, alleTUJIEeH, 3TaHOI, TIHUIEPHH,
yKCycHast Kuciota). IlpupoaHble UICTOUHUKU YII€BOAOPOAOB (yrojb, MPUPOJHBIN a3, He(Th), MPOAYKTHI UX MepepaboTku (O€H3UH), UX POJb B
ObITYy U MpoMbIIUIEHHOCTU. [loHSATHE O OMOJIOTMYECKM BaXKHBIX BELIECTBaX: JKHMpaX, Oesikax, yrieBoJaX — M MX pOJIM B JKU3HHM YeEJIOBEKa.
MartepuranbHOE €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COEANHEHU.

Kpemuuii, ero ¢pusznueckue 1 XMMHUYECKHE CBOMCTBA, ModyyeHue U npuMeHeHue. CoeuHeHusi KpeMHus B npupoze. O01iue npeacTaBieHus
00 oxcune kpemHusa (IV) u kpemuueBoil kuciore. CHIMKAThl, UX MCIOIb30BaHHE B OBITY, B IMPOMBIIUICHHOCTH. BaxkHelilne cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobrmeMbl 0€30MacHOTO WCIONB30BaHUSI CTPOHUTEIBHBIX MAaTEepUajoB B



[IOBCEJHEBHOM JKU3HU.

Xumuueckuii sxcnepumenm:

U3yuyeHHe O0pa3llOB HEOPraHMYECKUX BELIECTB, CBOICTB COJIAHOM KHUCIIOTBI, NPOBEJCHME KAueCTBEHHBIX PEAaKLUMH Ha XJOPUA-HOHBI U
Ha6JIIOI[eHI/Ie MMPU3HAKOB UX IMPOTCKAHUWA, OIIBITHI, OTpAXKAIOIIUC (1)H3H‘-I€CKI/IC W XMMHUYECKHE CBOMCTBA T'aJIOTEHOB M HX COGI[I/IHeHI/II/I (BO3M0)KHO
UCIOJIb30BaHUE BUAEOMATEPHUAIIOB), O3HAKOMIIEHHE C 00pa3llaMu XJIOpUAOB (TalOr€HUIOB), O3HAKOMJIEHHE ¢  oOpasumamMum  ceppl M €€
COECIUHEHUSAMH  (BO3MOXHO  HCIIOJIb30BAHUE

BUJICOMATEpHAIIOB), HaOIIOACHHE TMpoliecca OOYTIMBaHUs caxapa Mo JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI, U3YYEHHE XUMUYECKHX
CBOWCTB pa30aBICHHON CEepHOW KHUCIOTHI, NMPOBEIACHWE KAYECTBEHHOW peakiuu Ha Cynb(ar-noH u HaONIofeHHe Npu3HaKa e€ NpOTEeKaHUs,
O3HaKoOMJIeHHE ¢ (U3MYECKUMHU CBOMcTBamMH a3o0Ta, (¢ochopa M UX COENUHEHUH (BO3MOXKHO MCIIONb30BAaHHE BHAEOMATEPUANIOB), OOpa3lamMu
a30THBIX U GochHOpHBIX yIoOpeHUH, moaydeHne, coOnpanue, paclo3HaBaHue U U3y4CHHE CBOMCTB aMMHAaKa, MPOBEICHHE KaYeCTBEHHBIX PEaKIUi
Ha MOH aMMOHMS U (ochaT-MOH M U3yYEHHUE NPU3HAKOB MX MPOTEKAHMs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THON KHCIOTHI C MEJIBIO
(BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YYCHHE MOJIENeH KPUCTAIMYECKUX PelIéToK anMasa, rpaduta, (ylepeHa, 03HaKOMIICHHE C
IIPOLIECCOM a/1COPOLIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONMCTBOM IIPOTHMBOTra3a, IMOJy4yeHUe, COOMpaHue, paclio3HaBaHUE U
M3Y4YE€HHE CBOWCTB YIIIEKHCIIOTO ra3a, MPOBEJCHIE KaYeCTBEHHBIX PEAaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHHUE NMPU3HAKOB UX MPOTEKAHMUS,
O3HAKOMJICHHE C IPOAYKLUHEHW CWIMKATHOW IIPOMBIIUICHHOCTH, PEUICHUE JKCIIEPUMEHTANBHBIX 33J1ad II0 TeMe «BakHellne HeMeTaulbl U HX
COCJIMHEHUSI.

MeTaJuibl M MX COCIMHEHUSI

OO0mias xapakTepuCTHKa XMMUYECKUX 3JIEMEHTOB — METaVIOB Ha OCHOBAaHUM MX MOJIOKeHUs B Ilepuoguueckoll cucTreMe XHMMHUYECKUX
sanemenToB [I. . MenneneeBa u crpoenust atromMmoB. CTpoeHue mMeTaiioB. Merauinueckas CBsi3b U METAJNIMYECKas KpUCTANIMUecKasl PelIeTKa.
DNEeKTPOXUMHUYECKUN Psi/I HaNpsDKEHUH MeTauioB. DuU3MUecKue M XMMHUYECKHE CBOWMCTBa MeTayyioB. OOmue crnocoObl MOMyYeHUs METaIoB.
[ToHsiTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YYT'YH, JOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U TPOMBINIJICHHOCTH.

[[lenounbie metamibl: nojoxeHue B Ilepuogmueckoil cucreme xumuudeckux siemeHToB JI. M. MeHneneeBa, CTpO€HHME HX aTOMOB,
HaxoXxjaeHue B mpupoge. Pusznueckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpust W Kamus). OKCUIOBl U THAPOKCUABI HATpUS U Kallus.
[IpuMmeHeHne MEeT0YHbIX METANIOB U X COCITMHEHUN.

[I{enoyHO3EMENBHBIE METAJUIBI MarHU M KaJIbLUU: IMoJoXeHue B Ilepuoamueckoin cucreMe xumuueckux anemeHtoB J[. M. Menneneesa,
CTPOEHHE MX aTOMOB, HAaXOXJeHHE B npupone. OHU3ndyeckne U XMMHYECKUE CBOMCTBA MarHus M KajdblWs. BaxxHeHIIne COeNMHEHUS KaabLus
(oxcua, TMAPOKCHU, coin). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AsnroMuHMit: nosioxkeHue B [lepuoanueckoil cucreMe xumudeckux sneMmeHToB . MI. MenzaeneeBa, CTpoeHUE aToMa, HAXOXKIECHUE B IPUPOJIE.
du3nyeckue U XUMHUYECKHE CBOMCTBA amoMUHUA. AMGOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucreme xuMmuueckux anemeHToB [[. 1. MeHneneeBa, cTpoeHHe aroma, HaXOXJACHUE B IPUPOJIE.
duznyeckue U XUMHYECKHUe CBOMCTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (II) u sxenesza (I1I), ux cocra, CBOICTBA U MOTyYEHHUE.

Xumuueckuii sxcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3llaMd METaJIOB M CIUIaBOB, UX (PU3NUYECKUMHU CBOMCTBAMH, M3yYEHHUE PE3YJIbTaTOB KOPPO3UU METAIIIOB (BO3ZMOXKHO
HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aMMOJEWUCTBUS OKCHJA KaJbllMsl W HATpus C BOAOH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCJIEOBAaHUE CBOMCTB JKECTKOM BOJBI, Tpolecca TOpPEeHHs JKele3a B KHUCIOpoAe (BO3MOXKHO —HCHOJb30BAHUE
BUJICOMATEPHAJIOB), PU3HAKOB MPOTEKAHMs KAYECTBCHHBIX PEAKIMi HAa MOHBI: MarHHs, KaJbIHs, aTIOMUHUS, nuHKa, xere3a (1) u xemesa (111),



menu (II), HaOsromEeHME W OMMCAHHWE IMPOIECCOB OKpAIIMBaHHS IUIAMEHH HOHAMH HATpPHUs, Kalusg M KaJiblus (BO3MOXKHO HCIIOJb30BaHHE
BHJICOMATEPHAJIOB), HCCIICIOBaHNE aM(DOTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMHHHUS U THAPOKCHIA IIUHKA, PEIICHUE SKCIICPUMEHTAIbHBIX 337a4 110
Teme «BaxkHeHIne MeTasibl ¥ UX COSAUHCHUS.
XHMUsI M OKPY:KaI0Ias cpeaa
BeriectBa M MaTepuaibl B MOBCEAHEBHON JXHM3HHM YelOBEKa. bBe30macHOe HCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIIUi B OBITY.
HepBasl IMoMOoIIb ITPU XUMHUYCCKUX OXKOIr'aX U OTpPaBJICHUAX.
XUMHYECKOe 3arps3HEHUE OKPYKAroIIeH cpe/ibl (TpeiesibHast JOMyCcTUMast KOHIIeHTpalus BetiecTs, nanee — [1JIK). Pois xuMuu B pereHun
IKOJIOTHYECKUX TIPOOIEM.

Xumuueckuii sxcnepumenm:

M3y4eHue o0pas3IoB MaTEPUAJIOB (CTEKIIO, CIIJIaBbl METAILJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Meostcnpeomemmnuwie ceazu

Peanuszanus MeXnpeIMeTHBIX CBsI3€ll MPU M3YYEHWU XMMHUHU B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TOHATUMN, TaK U MOHSATH, ABISIOMINXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOme ecTecTBEeHHO-HAYYHbBIE TOHSATHS: HAaydHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHS, aHAIM3, CHHTE3, KIACCU(HUKAIMS, MEPUOIUIHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOACTUPOBAaHNE, H3MEPEHUE, MO/JIEIb, SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOT U, MaTepUaJIbl.

®dusuka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, HMOH, HYKIWJ, HU30TONbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsf,
MIPOBOJAHUKH, TOJTYIPOBOJHUKHU, IUDIEKTPUKU, (OTOIIEMEHT, BELIECTBO, TeJIO0, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, ra3, pacTBOD,
pPacTBOPUMOCTh, KPHCTAIIMUECKAsT PEHIETKA, CIUIaBbI, (PU3MUECKUE BEIWYHMHBI, €JUHHUIBI M3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, ITUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢gorocunres, asixanue, 6uocdepa, S3KOCUCTEMA, MUHEPATIBHBIE yIOOpPEHUS, MUKPOAJIEMEHThI, MaKpPO3JIEMEHTHI, NMUTATEIbHbIE
BeIIeCTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOITAeMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA IIPOI'PAMMBLI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yabTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa30BaHUsS OCTUTAIOTCS B XOJ€ OOyUeHHS XUMHHU B €IUHCTBE
y4eOHOW M BOCHHMTATEIbHOH JEATEIBHOCTH B COOTBETCTBHM C TPAJAWIMOHHBIMU POCCHHCKUMH COIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU
[ICHHOCTSIMH, TIPHHATHIMH B OOIIECTBE IMPAaBWIAMH W HOPMAaMHU IIOBEJICHHS M CIIOCOOCTBYIOT IpoOIleccaM CaMOINO3HAHUS, CaMOPA3BUTHA H
COLIMAIN3alUU 00yJaromuXcsl.

JINYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCSl PYKOBOACTBOBATHCS CHCTEMOH IO3UTHBHBIX LIEHHOCTHBIX OPHEHTAIUN U
pacipeHne OmbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS

[IEHHOCTHOTO OTHOIICHUS! K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAayYHOMY HACIIEIHMIO, TOHUMAHHS 3HAYCHUS XUMHUYECKOM
HaYKH B KH3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM MH(pOPMAIUEH O IepEeIOBhIX JOCTH)KEHHUSIX H OTKPBITHAX MUPOBOH 1
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSI:

NPEJCTaBICHUSA O COLMAIBHBIX HOPMax W TPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHWH B  KOJUICKTHUBE, KOMMYHHKATHBHOM
KOMITETCHTHOCTUB  OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIIeIOBATENCKON, TBOPUYECKOH W
APYTrUX BHIAX JAEATEIHHOCTH, TOTOBHOCTH K pPa3HOOOpA3HOW COBMECTHOW JEATENLHOCTH MpPU BBINIOJHEHUH Y4YeOHBIX, NO3HABATENIBHBIX 33jad,
BBINOJIHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YUYE€OHBIX MPOEKTOB, CTPEMIJIEHHUS K B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOLIH B MPOLIECCE ITON
yueOHOH eATeNbHOCTH, TOTOBHOCTH OIEHHBATh CBOE TIOBEJCHHE W TIOCTYNKHA CBOMX TOBAapHIIECH C MO3WIIMK HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE M XUMHUECKOW PEaKLUH, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABIISFOIINE OCHOBY JUIS TIOHUMAHUS CYITHOCTH HAYYHON KapTHHBI MHUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIBI,
B3aMMOCBSI35X YeJIOBEKa C MPUPOAHOM CpeIod, O pOJIM XUMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HANpPaBJICHHbIE Ha IIOJyY€HHE HOBBIX 3HAHWW TI0 XWMHUHU, HEOOXOAMMBIC IUisi OOBSICHEHUS HAOIIOIaeMbIX
IIPOLIECCOB U SIBJIEHUH, MO3HABAaTENbHOW, MH(MOPMAIIMOHHOW M YMTATENbCKOW KYJIbTYPHI, B TOM YHCIE HABBIKOB CaMOCTOSITEIbHOW paboOTHI ¢
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMH MH(POPMAIIMOHHBIX TEXHOIOTHIA;

MHTEpeC K 00YYEHHUIO U MO3HAHHIO, JIFOOO3HATENbHOCTh, FTOTOBHOCTh M CIIOCOOHOCTH K caMO0OOPa30BaHUI0, MPOSKTHOM U HUCCIIeA0BATENBCKOM
JeSTeThbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YYCHUS B TabHEUIIIEM;

4) ¢popMupOBaHNS KYJbTYPbI 3/10POBbS:

OCO3HAHHME IICHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 KW3HHU, OCO3HAHUE
MOCTIE/ICTBUM M HENpHUITHE BPEIHBIX NPUBBIYEK (YHOTpeOJEeHUs alKorojs, HApKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIIOJICHHS MpaBUII
0€30MacHOCTH TIPU OOPAIICHNN C XUMHYECKIMH BEIIECTBAMH B OBITY M pEalTbHOW KHU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpeC K MPAaKTUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3auyHOro pojia, YBaKEHHE K TPYIAy M pe3yibTaTaM TPYIOBOU IEATENbHOCTH, B
TOM YHCJIE Ha OCHOBE ITPUMEHEHHsI IPeIMETHBIX 3HAaHUH 110 XUMHH, OCO3HAHHBIN BHIOOP MHIAMBUAYAIEHOW TPAEKTOPUH MPOJOIKEHHUS 00pa30BaHUs



quéTOM JIMYHOCTHBIX HHTCPCCOB H CIIOCOOHOCTH K XUMUU, OGH.[CCTBGHHBIX HHTCPCCOB U

noTpeOHOCTeH, ycnemHoil npodecCHOHAIbHOW AEATENbHOCTH UM pa3BUTUS HEOOXOJMMBIX yMEHHUH, TOTOBHOCTb aJalTUPOBaThcid B
npodeccuoHaIBHOM cperie;

6) IK0JIOrNYeCKOr0 BOCIUTAHMSI:

HKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY JKU3HU HA 3eMile, OCHOBE €€ CYIEeCTBOBAHUS, TIOHUMaHNE [IECHHOCTH
3JI0pOBOr0 U 0e301acHOro obpasa >KU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DM3MUYECKOMY U ICHUXUYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTH COOJIOJICHHUS MpaBUJI OE30IIaCHOTO IMOBEIEHHs MPHU padOTe ¢ BEUIECTBAMH, a TAKXKE B CHUTYAlMAX, YIPOXKAIOUINX 3AO0POBBI0 M YKU3HU
JIFOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, OJIydaeMble IIPU U3YYEHUN XUMHH, JUIS PEIIeHUs 3a/1a4, CBA3aHHbIX C OKpYXarolled MPUPOJHON CpesloH,
AJIse TMOBBIIICHHA YPOBHA JKOJIOTHYECKOM KYJbTYPbI, OCO3HAaHHA r1100aJIbHOTO XapakKTepa ISKOJIOTMYCCKHUX HpO6JICM u HyTGfI HUX PCHICHUA
IIOCPEACTBOM METOJI0B XMMHH, SIKOJIOTHUECKOTO MBILIUIEHUS, YMEHHs PyKOBOJCTBOBATHCSA UM B I1I03HABATEIbHOW, KOMMYHHUKAaTUBHON U COLIMAIbHON
IIPaKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yJIbTaTOB BBIIEISIOT 3HAYMMBbIE JUIs (POPMUPOBAHUS MUPOBO33pEHMSI OOLIIEHayUHbIEe IOHATHUS (3aKOH, TEOpus,
MPUHIUI, TUIIOTE3a, (PaKT, CHCTEMa, MPOIecC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MIPEIMETOB (POPMHUPOBATH NPECTABICHUE O LIEJIOCTHOW Hay4YHON KapTHHE MUpPA, U YHUBEpCaJIbHbIE yueOHbIe
[lef/'ICTBI/I?[ (HOBHaBaTeJH)HI)Ie, KOMMYHUKATHBHBIC, perJIflTI/IBHI)IG), KOTOPLIC o0ecIieunBaroT q)OpMI/IpOBaHI/IG TOTOBHOCTU K CaMOCTOSATCIbHOMY
IUTAHUPOBAHUIO U OCYILLECTBIICHUIO YU€OHOM 1€ TEIbHOCTH.

ITo3naBaTenbHBIC YHUBEpPCAIbHbIE y4eOHbIe NelicTBUs ba3oBble JIorn4ecKkue 1eiicTBUA:

YMCHUA HCIIOJIB30BATH HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA ITPU OCBOCHHUU 3HAHUH: PACKpPBIBATE CMBICIT XUMHUYCCKUX MMOHSATHH (BLII[GJ'I?ITI) nux
XapaKkTepHble MPU3HAKU, YCTaHABIMBATh B3aWMOCBS3b C JPYTUMH TMOHSTHUSMH), UCIOIb30BaTh MOHATHUS Ui OOBSCHEHUS OTAENbHBIX (DAaKTOB U
5[BJ'I€HI/II>1, BI>I6I/IpaTI:v OCHOBAaHUA M KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKHUX BCIICCTB U XHMMHUYCCKHUX peaKuHﬁ, YCTaHABJIMBATb NPHUYHUHHO-
CIIEZICTBEHHBIE CBSA3M MEXIY OOBEKTaMH H3YYEHHUs, CTPOMTH JIOTMYECKUE pacCyKIeHHs (MHIYKTUBHBIE, NEIYKTHBHBIC, MO AaHAJIOIUH), AeJaTh
BBIBObBI U 3aKJIIIOUYCHU A,

YMEHHE IPUMEHATDH B MIPOLIECCEe MMO3HAHUS MOHATHUS (IpeIMETHbIE U METANpPEeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE
B XMMHHU, IpeoOpa30BbIBATh HIMPOKO MPUMEHSEMbIE B XMMHUU MOJICJIbHBIE MPEACTABICHUS — XMMUYECKHH 3HAK (CHMMBOJI 3JIEMEHTA), XUMHUYECKast
dbopmyna ¥ ypaBHEHHE XMMHYECKOM pEaKIMH — IMPU PEIICHHH YYeOHO-TIO3HABATENBHBIX 3a7ad, C YYETOM STHUX MOJIETBHBIX MpEeACTaBICHUI
BBISIBIISATh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKU N3Y4aeMbIX O0BEKTOB — XUMHUECKUX BEIIECTB M XMMUYECKUX PEAaKIIM, BBISBIATH 0OIIHe
3aKOHOMCPHOCTH, IPUINHHO-CIICACTBEHHBIC CBA3U U IIPOTUBOPCYUUS B U3YIAaCMBIX ITPOLECCAX U ABJICHUAX.

Ba3oBble ucciaenoBarebcKue 1eCTBUSA:

YMCHHUEC HCIOJB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAaY€CTBEC HHCTPYMCHTA IIO3HAHHWA, a@ TAKKC B Ka4Y€CTBE OCHOBBI JIA (1)OpMI/IpOBaHI/I${
TUIIOTE3BI 110 IIPOBEPKE MPABWIBHOCTU BBICKA3bIBAEMBIX CYXKIECHUM;

MpUOOpETEeHNE OMbITa MO IUIAHWPOBAHUIO, OPraHU3alMKd WU TMPOBEACHUIO YUEHHMYECKHX SKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJIOM
npolecca, CaMOCTOATENBHO MPOrHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh 00OOIIEHMS M BBIBOJABI IO pe3yibTaTaM IMPOBEAEHHOTO OIIBITA,
MCCIJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIesIaHHOM padoTe.

PabGora ¢ nndpopmanmeit:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PAa3TUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TOTYyYaeMyI0 U3 Pa3HBIX



HMCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JTUTEpaTypa XUMHUUECKOIO COAEpKaHUs, CIPAaBOYHbIE 0coOUs, pecypchl MIHTepHEeTa), KpUTUUECKH OLIEHHWBAThH
MIPOTUBOPEUUBYIO u HEJI0OCTOBEPHYIO UHPOPMAIIHIO;

YMEHUE NPUMEHSATh pa3iMyHble METOABI M 3aIPOChl IPU MOUCKE U 0TOOpe MH(OPMAIMK U COOTBETCTBYIOILIUX JAaHHBIX, HEOOXOAUMBIX IJIS
BBITTOJIHEHUS] Y4€OHBIX M IO3HABATENBHBIX 33Jad OINpPENeJIEHHOTO THUIA, MPUOOPETEHHE OmbITa B OOJIACTH HCHOJIb30BaHUSA HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PA3IMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATH
ONTUMANIbHYIO (OpPMY MpeAcTaBIeHUs MH(DOpPMAIMK U WMIUIIOCTPUPOBATH pElIacMble 33aJadd HECJIOXKHBIMH CXEMaMH, AHarpaMMaMH, IPYTHMHU
dhopmamu rpadUKu ¥ ©X KOMOMHAIIMSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3MPOBATh B Ipolecce Y4eOHOW U MCCIEeOBATENbCKOM JEATENIBHOCTH HMH(DOPMALUI O BIMSHUU
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY KAIOLIEH PUPOJIHON CPEIBL.

KoMMyHHKaTHBHBIE YHHBeEPCAJIbHbIE y4eOHbIE 1eHCTBHUS:

YMEHUS 3ajJjaBaTh BOIPOCHI (B XOjA€ auaiora u (MiaM) JUCKYCCHM) IO CYIIECTBY 0OCyXIaeMoil TeMbl, (pOpMyJIMpOBaTh CBOU IMPEJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

YMEHUS MPEJICTABIATh MOJYyYCHHbIE PE3YJIbTaThl M03HABATEIbHOM JESATEIbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JeNaTh HMPE3EHTALHIO
pPEe3yIbTAaTOB BBIMTOJIHEHUS XMMHUUYECKOTO HKCIIEPUMEHTa (J1abOpaTOPHOrO OMbITA, JIA0OPAaTOPHOUW PadOTHI MO HMCCIIEAOBAHHUIO CBOMCTB BEIIECTB,
y4eOHOr0 MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON M MCCIEIOBATENLCKON AEATENBHOCTH MPH PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydéTa OOIMX MHTEPECOB M COIJacoBaHMs MO3ULUil (00CYyXaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOP/AMHAIHS COBMECTHBIX JICHCTBUH, ONpeieNICHHE KPUTEPHEB 0 OIICHKE Ka4eCTBA BHIITOJHEHHON paOOTHI M IPYTHE).

PeryasitTuBHbIe yHHBepcaabHbIe y4eOHbIC JCHCTBHS:

YMEHHE CaMOCTOSITENIbHO ONpEeAessATh LEIH JeSTeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJUPOBaTb M TpPH HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO AESITEIbHOCTD, BBIOMpPATh Hanbosee 3peKTUBHbBIE CIIOCOOB! pelIeHNs YUeOHbIX U TIO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO
COCTABJIATh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M JEHCTBUN MHpU BBINOJHEHUM 33aJaHUNA C Y4ETOM IOJyYEHHs HOBBIX 3HaHHUU 00
M3Yy4aeMbIX O00BEKTaX — BEIIECTBAX U PEaKLUAX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asiBICHHOMN L€, YMEHHE HCIIONb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIIOBUH 3aIaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMeTHBIX pe3yJdbTaTOB IO OCBOEHHUIO O0s3aTEIBHOIO COJAEP)KaHUs, YCTAaHOBJICHHOTO JaHHOM (enepanbHoil paboueit
MIPOrpaMMOii, BBIJIESIIOT: OCBOCHHbIE O0YUYalOIIMMUCS HayuHbI€ 3HAHUS, yMEHHSI M CLIOCOOBI IEHCTBUH, crieluprUecKue s MpeIMeTHON obnactu
«XUMHUS», BUBI JEITEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpPIpEeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsIX.

K koniy oOyuenust B 8 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JTOJDKHBI OTPakaTh C(OPMHPOBAHHOCTH y OOYHYAIOLIMXCS
YMEHUN:

® DaCKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IOHATUI: aTOM, MOJIEKYJa, XUMHUUYECKUH 3JIEMEHT, NPOCTOE BELIECTBO, CIOXHOE BEIIECTBO,
cMech (OJTHOpPOJHAst M HEOAHOPO/IHAs), BAJICHTHOCTb, OTHOCHTEIbHAs aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J10JII XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIN 00BbEM, OKCHJI, KUCIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPUIATEILHOCTD,
CTEINeHb OKHCIICHMSI, XUMUYECKasl peaKius, KIacCupHUKaIMs peaKkivii: peakiii COeTMHEHNS, PEaKLIUU Pa3JIoKEHHs, peaKkIMM 3aMEIeHHUs], PeaKkLuu
oOMeHa, 9K30- M JHIOTEPMHUYECKUE PEaKIMH, TeIIOBOH 3 (deKT peakiuu, Sapo aroma, JIEKTPOHHBINA CIIOM aToma, aTOMHasi OpOMUTalb, pajnyc
aTOMa, XUMHUYECKasl CBA3b, MOJSAPHAs U HENOJISIpHAsl KOBAJIEHTHAs CBSA3b, NOHHAs CBSI3b, MOH, KATHUOH, AaHUOH, pacTBOp, MaccoBas J0JIsl BELIECTBa



(mpolleHTHAs KOHIEHTpallKs) B pacTBOPE;
® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U MPUMEHSTH 3TU MOHSATHS MPU ONMCAHUH BEIIECTB U UX MPEBPAILCHUA;

® IICTIOJIF30BATh XUMHYECKYIO CUMBOJIUKY IS COCTaBJICHUS (JOPMYJI BEIIECTB M YPAaBHEHHH XUMUYECKUX PEaKIHii;

® OIIpeNIeNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEICHb OKMCIICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX,
IPUHAJIKHOCTh BELIECTB K ONPENCNIEHHOMY KJIacCy COEAMHEHUH 1o ¢GopMmyinaM, BHJ XUMHUYECKOW CBS3U (KOBaJEHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHMSIX;

e packpbiBaTh cMbIca [lepuoguueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUPOBAaTh MOHUMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHMUYECKHUX JJIEMEHTOB OT HMX INOJNOXeHHs B llepnonnueckoil cucteme, 3aKOHOB COXPAHEHHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOIaJipo;

® OIUCBIBATh M XapakTepu3oBaTh TaOnuuHyro (opmy [lepuoanyeckoil cuCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHSATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «obounas noarpymnmna (b- rpynna)», mansle n GoJiblline MEPUOJbl, COOTHOCUTh O0O3HAYEHUS, KOTOPbIE UMEIOTCS B
Tabiuie
«[lepunonuyeckas cucrema xumudeckux ayieMeHToB [[. WM. MenneneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3aps] si/pa, 00Iliee YUCIIO0 AIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM);

e KJJacCU(UIUPOBATh XUMHUECKUE 3JIEMEHTbI, HEOPIraHWYECKHE BELIECTBA, XMMUYECKHE peakluM ([0 YUCIy U COCTaBy Y4YacTBYIOIIUX B
pEaKuu BEIIeCTB, MO TEIIOBOMY 3D (deKTy);

® XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBAa BEILECTB pa3lIMYHbIX KJIAcCOB, IMOJTBEPXk/Aas OIUCAaHUE MpUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKLIM;

® [I[POrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4YECTBEHHOI'O COCTaBa, BOZMOXKHOCTH ITPOTEKAHUS XUMHUUYECKUX MTPEBPALLICHUN
B Pa3JIMYHBIX YCIOBUSX;

® BEIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIeMEHTa o (opmyre
COEMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

® IPUMEHATh OCHOBHBIE ONEpalM MBICIUTEIBHON JEsATeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3alHIo,
KJIacCU(UKALIMIO, BBISBJICHHE MPUYMHHO--CJIEACTBEHHBIX CBSI3€U — JJI U3YUEHMsI CBOMCTB BEILIECTB U XMMHUECKHUX PEaKI1il, €CTeCTBEHHO-HAYYHbIE
METO/Ibl TI03HaHUs — HaOJII0/IeHNE, U3MEPEHNE, MOJIEIUPOBAHHE, IKCIIEPUMEHT (pealbHbI U MBICICHHBIN);

e ClIeZIOBaTh MPaBUIJIaM MOJIb30BAHUS XMMHUYECKOH MOCY0M U JIaOOpaTOpHBIM 000PYOBaHUEM, a TaK)Ke MTPaBUIaM 0OpallleHHsl ¢ BELIeCTBaMHU
B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBITOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX ONBITOB IO MOJIYYEHUIO M COOMpaHHUIO ra3000pa3HbIX BELIECTB
(BomoOpoaa M KUCIIOpPOJIa), IPUTOTOBJIEHUIO PACTBOPOB C OMpeAeIEHHON MaccoBON J0Jei pacTBOPEHHOTO BEILECTBA, MJIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB HIeNI0UEl U KUCIIOT C MOMOIIBIO HHIUKATOPOB (JakMyc, (heHondTanent, MEeTUIOPaHK U
apyrue).

K koHmy oOyuenus B 9 kjiacce mpeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xkaTh C(HOPMUPOBAHHOCTH Y OOYyYaroIIuXcs
YMEHUI:

® DacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHHM: XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CII0)KHOE BEILlECTBO, BaJEHTHOCTh, JIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCIEHUS, XUMHUECKas PeakKIlys, XMMHUUYECKas CBS3b, TEIIOBOW 3P deKT
peaKIMu, MOJIb, MOJSIPHBIA 00BEM, pacTBOpP, SJEKTPOIUTHI, HEINEKTPOIMUTHI, SICKTPOIUTHUYECKAsT AMCCOLMAIMS, PEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTENBHbBIE DPEAKLUU, OKUCIUTENb,
BOCCTAHOBUTEIIb, OKHCJCHHWE M BOCCTAHOBIICHHE, AJUIOTPONHs, aM(POTEPHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs, METAJUTMYECKast),



KpUCTAJUIMYECKAs PEIIETKA, KOPPO3Usl METAIIOB, CIIJIaBbl, CKOPOCTh XMMUYECKON PEaKLUH, IIPEACIIbHO gonyctuMas konuenrpauus [IJIK Bemecrsa;

® WJUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHSATH 3TU MOHSTHS [IPU ONMCAHUM BELLECTB U UX MPEBpaILEHU;

® IICTIOJIB30BAaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (POPMYII BEIIECTB M YPAaBHEHHI XMMHUYECKUX PEaKLUi;

® OIIPEEIIATH BAJICHTHOCTD U CTENICHb OKUCIICHUS XMMUUYECKHUX JIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTABA, IPUHAMJIEKHOCTh BEIECTB K
onpenenéHHOMY KJaccy CoeIuHeHud 1o QopmynaMm, BHII XUMHYECKOH CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTaHUYECKHX
COEMHEHUSX, 3apsl HOHA TI0 XUMHUYECKOW (opMylie, XapakTep cpellbl B BOAHBIX PACTBOPAaX HEOPraHHMUECKUX COCIAMHEHHA, TUI KPUCTAITHIECK OU
PEIIETKY KOHKPETHOTO BELIECTBA,

e packpbiBaTh cMblca Ilepuoguueckoro 3akona J[. M. MenneneeBa U A€MOHCTpUpPOBAaTh €r0 MOHHMMAHUE: ONMUCBHIBATH M XapaKTEPU30BATh
Tabmuunyo ¢opmy Ilepuoauueckoil cUCTEMbl XMMHMUYECKHX 3JE€MEHTOB: pa3ivuyaTh HMOHATHUS «IJ1aBHas MoArpynna (A-rpymnmna)» U «mmoOouHas
noarpynmna (b-rpynma)», mansie U 00JbIINE MEPUOJIBI, COOTHOCUTh 0003HAYECHHUS, KOTOPBIE UMEIOTCS B MEPUOIUYECKON TaOJHUIle, ¢ YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij s1pa, oOliee YHCIO 3JEKTPOHOB M pPACHpelesieHHe MX IO
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB DJIEMEHTOB M MX COCAMHEHHUH B Mpejiesax MallbIX IMepHOAOB U
[JIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

® KJIACCU(UIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHE peakuuu (10 YMCIy M COCTaBy YYacTBYIOLIUX B
PEaKIMU BEIIECTB, 110 TEIIOBOMY 3((eKTy, IO U3MEHEHUIO CTENEeHEH OKUCIEHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepU30BaTh (ONMUCHIBATH) OOIIME U crenu(UIecKrne XUMHUECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEUIECTB, MOATBEPKasi ONMHUCAHHUE
IIpUMEpPaMU MOJIEKYJIIPHBIX M MIOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMUUYECKUX PEAKLIN;

® COCTABJIATh YPAaBHEHUS AIIEKTPOJIUTUYECKON JMCCOLMALMM KHUCIOT, LIEJIOYEH W COJEH, IOJHBIE M COKpAlIEHHbIE YPABHEHHUs pEaKIMi
HMOHHOI0 00MEHa, YpaBHEHUsI peaklnii, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEXy BEILIECTBAMH PA3IMYHbBIX KJIACCOB;

® PaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA OCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OallaHCa ITHX peakiuii;

® [I[POrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTU OT MX CTPOEHHs, BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPAIICHUN B Pa3IMYHbIX
YCIIOBUSIX;

® BEIYHUCIISATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJI0 XMMHMYECKOrO 3JIeMEeHTa Mo (opmyiie
COEMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

e co0OII01aTh MpaBUJa MOJIb30BAHUS XUMUYECKOM MOCY10i U 1a00paTOpHBIM 000pY/IOBaHUEM, a TaKXKe IpaBuia OOpalleHMsl C BelleCTBaMU B
COOTBETCTBUHM C MHCTPYKIUSMHU IO BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHIO M COOMpaHHMIO I'a3000pa3HbIX BEIIECTB
(aMMuaka ¥ yrieKucioro rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KaUECTBEHHBIH COCTAaB PA3JIMYHBIX BEILIECTB: PAcO3HABATh OMBITHBIM IYTEM XJIOPUI-, OPOMHUI-,
noaua-, kapooHar-, pocdar-, cunmukar-, cynbhar-, THIPOKCUA-UOHBI, KATUOHBI aMMOHHSI M HMOHBI M3YyYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPraHUUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHOMN JESITEeNbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE, 0000IeHIe, CUCTEMATU3AlUIO, BBISIBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJI1 M3YyYEHUS CBOWCTB BEIIECTB M XUMHUYECKMX PpEaKLUH, €CTECTBEHHO-HAY4HbIE METOJbI IO3HAHUSA —
HaONo/leHne, HW3MEpeHHe, MOJEIMPOBAaHUE, OKCIEPUMEHT (peajbHbId M MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunyecTBO Yacon
Ne HaumeHoBaHue pa3iesioB U dyeKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIE IMpakTuyeckne
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pa3nen 1. [lepBonayajibHble XHMHYECKHE TOHATHSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
' MPAKTUYECKOU IeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeIIoBeKa
12 BemecrBa 1 XuMudeckue 15 1 bubanoreka ILIOK
' peaKnuu https://m.edsoo.ru/7f41837¢c
Wroro mo paznemy 20
Pazgen 2. BaxkHeiilue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB
21 Boznyx. Kucnopog. [Tonsitue 6 bu6mmorexa [IOK
' 00 okcumax https://m.edso0.ru/7f41837¢
99 Bonopon.Ilonsitue o kucnorax 3 1 bu6nmnoreka IIOK
' U COMISIX https://m.edsoo.ru/7f41837¢c
93 Bopa. PactBopsl. [lonsitie 06 5 1 1 bubnuoreka I[{OK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KIIACCHI bu6nmoreka IIOK
24 . 11 1 1
HEOPraHUYECKUX COEIUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pa3nen 3. llepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumundeckux 3aemeHnToB /[. U. MenneneeBa. CTpoeHHne aTOMOB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



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

[Tepuonuueckuii 3aK0H U
[Tepuonnueckas cuctema

bu6nmoreka IIOK

3.1 7
XUMHYECKUX AieMeHToB [1. 1. https://m.edsoo.ru/7f41837c
Mengaene-eBa. CTpoeHre aToma
XUMHYECKAA CBSI3b. Bu6 10K
NOJINOTEKA
2 0O -
3 KHCIITEIRHO 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIbHBIC PEAKIIUU
bu6mmorexa IIOK
J4! 15
TOTO O pasicty https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa LIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOT'PAMME



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

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/mn P Konrpoasubie | IlpakTnuyeckue (ucpp )
NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. BenecTBO M XUMHYECKHE PeaKINU
11 [ToBTOpenue u yriyOiaeHue 3HaHHUHA 5 1 bu6mmoreka LIOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxmuii https://m.edsoo0.ru/7f41a636
13 DIIEKTPONUTHYECKAS TUCCOLUALIUS. 8 1 1 bubnuoreka [IOK
' XUMHYECKHUE peaKilMi B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTUKA XUMUYECKHX 4 1 bubmuotexa LIOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas xapaKTepuCTHKA XUMHUECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa LIOK
' PYITIBL 2P https://m.edsoo.ru/7f41a636
COE/IMHEHUS
OO0mmas xapakTepucTUKa XUMHYECKHIX
2.3 aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa IHOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mmast XxapaKTepUCTUKA XUMUYECKIX
24 sneMeHToB IVA-rpymnel. Yriepon u 8 1 2 bubmmorexa [OK
' ) PYIHb: P https:/m.edso0.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25



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

Pasznen 3. MeTa/LlIbI H HX COCAUMHCHUSA

. bu6mmoreka IIOK
31 (buue CBOHCTEA METaIOB 4 https://m.eds00.ru/7f41a636
. bubmuorexa IIOK
3.2 Baxneiime MeTaibl 4 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro o pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTeprainl B )KU3HA YEJIOBEKA 3 bubmnorexa LOK
' B p https://m.edso0.ru/7f41a636
Wroro mo paznemy 3
Pe3epBHOE Bpemst 3 bubmorexa [TOK
P P https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouunvecTBO 4acoB JIeKTPOHHbIE
Ne Mara nu@pposbIe
Tema ypoka Kontpoabnbsie | IlpakTndeckue
n/n Bcero u3yuyeHusi | obOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 bubanoreka IIOK
yeJoBeka. Tesa U BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsITHE O METO/IAX TIO3HAHUS B XUMHUH 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [IOK
oOparieHus ¢ 1abopaTopHBHIM https://m.edsoo.ru/ff0d23dc
000pyOBaHUEM»
YucTeie BenecTBa u cMecu. CrtocoObl bu6mmorexa [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora Ne 2
5 «Paznenenue cMeceii (Ha mpumepe 1 bubmorexa [OK
A . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOW COJIN )»
bu6nmoreka IIOK
Ato oJe 1
6 TOMBLH MOJICIYIR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIEC BENECTBA 1 bubmmorexa LOK
p o https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 buomorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTAaBa BEIICCTB.

bu6nmmoreka IIOK

10 X .B
umrieckas popmysa. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OTtHoCHUTENbHAS aTOMHAS Macca. bubnmoreka [IOK
OtHOcHTEeNIbHAS MOJICKYJISIpPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYECKOTI0 bubmuoreka [IOK
3JIEMEHTA B COSTUHEHNU https://m.edsoo.ru/ff0d350c
13 Konunuectro Bemnecrra. MoJib. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 dusznueckue U XUMUYECKUE SIBJICHUA. bubmuoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBHS MPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPAaHEHHUsI MacChl BEILIECTB. bu6mmotexa LIOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEIIECTBA ITO0 YPABHEHUSIM XUMHUYIECKIX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peaxuui
Knaccudukanmss XuMu4ecKux peaxkium
18 (coenrHEHHUSI, PA3IOKEHHS bubmorexa [OK
P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6nuorexa IIOK
19 sHuKIoneauct. O0o00IIeHnE U
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padorta Nel o teme bubmuotexa LIOK
«BelecTBa 1 XUMUYECKHUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bu6mmoreka [HOK

Bo3ayxa. Kucnopog — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

IIPOCTOC BCUICCTBO. O3zon

dusnueckre U XUMHYECKHUE CBOMICTBA

bub6moreka IIOK

22 KHCIIOPOJA (PeaKIlH OKNCIICHH, https://m.eds00.ru/ff0d4614
ropenue). [lonarue 06 okcuaax
CriocoObI ToNTydeHuUsl KUCIOpo/a B
23 nabopaTopuu Izq I OMBIIHJ'ICHEIOﬁTI/I bubmorexa [TOK
Patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoii 3 pext xummueckon
peaKkuu, MOHSITHE O bubnunorexa [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HCI§I/IG¢I;O3 yra CIIocoObI 2r0 bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
[TpakTuueckas padorta Ne 3 1o Teme
26 «[Tomy4yenne u coOOMpaHre KHCIOPOIa bubmmorexa [IOK
v . p oA, https://m.edsoo.ru/ffod4ae2
W3Y4YEHHE ero CBOMCTBY
97 Bonopox — anemeHT u npocroe bu6mmorexa [IOK
BenecTBO. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHUYECKHE CBOMCTBA bubmuorexa [IOK
Bogopoza. [IpumMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
IT
29 OFFITHE O IHETOTaxX H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTy4YeHwHs BOJAOPOAa B bubmuorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme
bu6nmoreka IIOK
31 «ITomydenne u cobupanue BoI0po/a,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Mosipablii 00BEM Ta30B. 3aKOH

bub6mmoreka IIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Broruucienus o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a IO €ro U3BECTHOM bubmorexa [IOK
B oMy https://m.edso0.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UK 00BEMY
Borancnenuns 00bEMOB ra30B 110
34 ABHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmmorexa LOK
P . peakdl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 du3nvecKre 1 XMMUYECKUE CBONCTRA bubmuorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsTre 00 bubmuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopureins. HacoieHHbIE
37 Y HEHACBIIICHHBIE pacTBOPBI. MaccoBas bubmorera HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B PacCTBOPE
[IpakTuueckas padota Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C bubnuoreka [IOK
38 . . .
OnpeAeIEHHON MaCCOBOM JOJIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bu6numoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIaccupukanms, bu6nmoreka IIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bu6nmoreka IIOK
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(UKAITUSA, bubmmoreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHnne u XUMHUYECKHUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukanus, bu6mmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne 1 XuMU4ECKHE CBOWCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Counu (cpennue): HOMEHKIATypa,
46 CHOCOéBII) oJI )CHI/IH XHMHqZSKHe bubmmorexa LOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3314 M0 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUIN»
I'eneTnyeckas CBA3b MEXIY KJlacCaMU bubnunoreka [IOK
48 .
HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O06o001IeHre 1 cucTeMaTu3alus 3HaHu|
B t https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAaHUUECKUX bubmorexa HOK
“n P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKUX dJIeMeHTOB. [loHsaTue o bubmorexa [OK
' https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX dJICMCHTOB
[Tepuonuueckuii 3aK0H 1
bu6nmoreka IIOK
52 [Tepuonnueckas cucteMa XUMAYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
53 [lepropl, rpynmbl, HOATPYIIIIHI bubmorexa [IOK

https://m.edsoo.ru/00ada52c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuoreka IIOK

>4 siaep. M3otormbl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX 060J10quv BuGmorexa LIOK
55 aToMOB 3J5ieMeHTOB [leproanueckoi
https://m.edsoo.ru/00adaébc
cuctemsl /. . MenaeneeBa
XapakTeprucTuka XUMHUYECKOTr0
3JIEMEHTa T10 €ro MOJIOKEHUIO B bubnmoreka [IOK
% IIepunonnueckoii cucreme /1. . https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuoanueckoro 3akoHa Jiist
pa3BuUTHA HAayKH U nipakTuku. J. W. bu6mmoteka [IOK
o7 N
MeneneeB — y4€HbIH, I1€1aror U https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
59 DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmoreka [IOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka IIOK
59 Hortast XUMIIECKas CBssh https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHas XuMudeckas bubnmnorexa LIOK
60 CBSA3b https://m.edsoo.ru/00adaab8
KoBaneHTHas HenosipHas XUMUYECKast bubnnorexa LIOK
61 CBSA3b https://m.edsoo.ru/00adaab9
bubmmotexa [IOK
62 Creneth okuCICHIs https://m.edsoo.ru/00adae28
OKUCIIUTETEHO-BOCCTAHOBHUTEIHHEIE bubnuoreka IIOK
63 peakuun https://m.edso0.ru/00adb076
64 OkucnuTeny 1 BOCCTAHOBUTEN bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme bu6mmoreka [{OK
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«CTpOCHI/IC aroma. XuMU4IecKas CBI3b»

https://m.edsoo.ru/00adb486

PeseprubIil ypok. O6001ICHNE 1

bubnmmoreka IIOK

00 cUCTEeMaTU3alus 3HAaHUU 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O60011IcHIE 1

67 cucreMaruszanus 3HaHui.Mtorosas 1 bu6mumotexa LIOK
KOHTpoJIbHas paboTta Ne5 3a kypc 8 https://m.edsoo.ru/00ad9ch2
KJiacca.

68 PezepBHblit ypok. O6001meHNe 1 1 bubnuotrexa LIOK
cUCTEMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KouuvecTBO 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBLIE
Tema ypoka Konrpouabsnsie | IIpakruyeckue p
n/n Bcero u3y4yeHHus | oOpa3oBaTejbHbIE
padoTsI padoThbI
pecypchbl
[Iepnoanueckuii 3aKoH.

1 [lepnoauueckas cucrema 1 bu6mmoreka LIOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

. bubmuorexa [IOK
2 CBOMCTB XMMHUYECKUX DJIEMEHTOB 1
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMHYECKO# CBSI3H U TUIIBI 1 bu6nmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3J/ieNioB Kypca 8 kimacca»

5 Knaccugukarus XuMruueckux 1 bubnuoreka I[IOK
pEaAKLHIi 110 Pa3IUYHbIM NPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bu6mmoreka IIOK
7 peakuuu. [ToHsITHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsaTHE O XUMHUYECKOM PaBHOBECHH.
bubmmoreka IIOK
8 @DakTOpBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOMN PCaKUn U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOI'0 paBHOBECHUA

OKHCINTEIFHO-BOCCTAHOBUTEIHHEIC

bu6mmoreka IIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 21EKTPOIUTHYECKOU
10 I/Icfo ua I/II/IpCI/IJ'IBHBIe U ciia0ble bubmorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
JIEKTPOJIUTHI
11 HMounsie ypaBHEHUS PEAKIIAI Bubmoreia [IOK
yp peartt https://m.eds00.ru/00add448
XUMHUECKUE CBOUCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa [IOK
pun https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYCCKOHN TUCCOIMAITIT
XUMHYECKHE CBOIICTBA COJIEH B CBETE
13 [IPEICTABIEHUN 00 Bubmorexa LIOK
p . https://m.edsoo.ru/00add8b2
JEKTPOIMTUYCCKON JTUCCOIIHAIIMH
. bu6mmoreka [IOK
14 Ilo €0 OJIN3E COJIE
HUITHE O THAPOITH et https://m.edsoo.ru/00add9d4
O06o0011eH1e U cUCTeMaTU3aIHs bubnmoreka [TOK
15 .
3HAHUHI https://m.edsoo.ru/00addd12
[TpakTnyeckas pabora Ne 1.
16 «Perrenne YKCepuMEHTATbHBIX Brbmaorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHnas padorta Ne2 o teme
17 «DNEKTPOIINTHYECKAS TUCCOLIUALINS Bubmorexa LIOK
p ' https://m.edsoo.ru/00addecO
XUMHUUECKUE PEAKIIUU B PACTBOPAX)
OO01mast XapakTeprCTHKA TaJIOTCHOB.
18 XYMHYeCKUE CBOMCTBA Ha MpUMEpE bubmorexa [IOK
https://m.edsoo.ru/00addfe2
xJIopa
19 Xnoposogopona. CossHast KMCJIOTa, bu6nmoreka [IOK
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XUMHUYCCKUC CBOﬁCTBa, IMOJTy4YCHHUC,
IMPUMCHCHUC

https://m.edsoo0.ru/00ade104

IIpakTrueckas padora Ne 2 o Teme

20 «[Tonmydenue COMITHON KUCITOTHI buomorexa LIOK
YACHHE oM ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Borurcnenus mo ypaBHEHUSM
21 XUMUYECKHUX eal}clp Wi, €CITU OJUH U3 bubmmorexa LOK
Peariy, s https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
29 OO6mas xapakTepuCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
23 Haxoxnenue cepsl u €€ coeTMHeHU N bubanoreka IIOK
B NpUpoJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
CepoBoaopoj1, CTpOEHHUE, bubanoreka IIOK
24 .
¢du3nUeckre u XMMHUYeCKHe CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
. bu6nmnoreka IIOK
25 ¢duznyecKkue 1 XMMHYECKHEe CBONCTBA,
https://m.edsoo.ru/00adea28
IPUMEHCHHE
XUMUYECKUE PEAKIINH, JICKAIINE B
OCHOBE MPOMBIIIIEHHOTO CIIoco0a
MIOJIyYEHUS CEPHOMN KUCIIOTHI. bu6mmoreka [IOK
26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpebl COCTUHEHUSIMU
cephl
o7 Brruncienue MmaccoBoii JOJIM BBIXO1a bu6nmoreka IIOK
MIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHUKa YIEMEHTOB bubmuoteka [IOK
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VA-rpynmsl. A30T, paclipocTpaHEHHE
B [IpUpoOJE, PU3HUECKHUE U
XUMUYECKHUE CBOWCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubmorexa [IOK
> OV https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 mo Teme
30 «[Tony4yeHune aMmmMHaKka, U3y4eHHE €ro bubmmorexa IOK
. v > H3YH https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KHCIIOTA, €€ PU3nIecKue u bubnuoreka [IOK
XHMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KAYECTBE MUHEPATHHBIX

32 noOpeHnid. XUMHYECKOe bubmoreka IIOK
Y ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAFOIIIEH CPeJIbI
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (boc;)o pHa;I I(I/ICJ'I((i))Ta (1()1)1/?31/151621(146 u bubmmorexa [OK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MUHEPATBHBIX YAOOPEHUIA. bubnunoreka [JOK
3arpsi3HEHUE IPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacupocTpaHeHUE B

POIL, Pactpoctp bubmmorexa [IOK
35 npupoje, GU3nuecKre  XuMUIeCKUe
. https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcunsl yriepona, ux Gu3ndeckue u bubmuoteka [IOK

XAUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHe POOIIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYroapHas KUCIoTa U €€ CoIu bubmorera LOK
https://m.edso0.ru/00ae006¢c
[TpakTrueckas padora Ne 4 1o Teme

38 "ITonyuyeHune yriaekucioro rasa. bubnmoreka [JOK
KauectBennas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHaUaNBbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmoreka IIOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
. bubmuoreka [IOK
40 Kpemnwuii u ero coenuuenus s
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«Baxxuene HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCITUHEHUS
Kontponbnas padora Ne3 o teme

. bubmuorexa [IOK
42 «Baxxneimme HeMeTauIbl ¥ UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS»
OO0m1as xapakTePUCTHUKA XUMUYECKHIX
3JIEMEHTOB — METAJIIIOB.

13 Mertannudeckas CBSI3b U bu6nmoreka IIOK
MeTaJuIM4ecKasi KpUCTaUIMYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkre CBOMCTBA
METaJUIOB
XUMHYECKHE CBOMCTBA METAJIOB.

. bu6nmoreka IIOK

44 DNEKTPOXUMHUYECKHUH psif

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ae1156
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OO6mue crnocoOb! MOTYYeHUS
MmetaiuioB. CriaBel. Beraucienus mo

45 ABHCHUSM XUMHYCCKUX PCAKIIII bubmorexa [IOK
b PEATHIH, https:/m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPIKUT
IpUMECcH
bubmoreka IIOK
46 I1 e e
OFUITHE O KOPPOSHI METHILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka IIOK
47
[Henormste MeTaIL https://m.edsoo.ru/00ae14b2
48 OKcubl U TUIPOKCUIBI HATPUS U bubnuoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3eMeNbHBIE METAIIBI — bu6mmoreka [IOK
KaJbLIMH U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coefMHESHUS KAIbIUs bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNEe U CHCTEMAaTU3aLIHs
3HaHUH
52 JKEcTKOCTH BOJIBI M CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[TpakTuyeckas padbota Ne 6 o Teme
53 "YKECTKOCTH BOBI U METOJIBI €€ bubmotexa HOK
" A https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bubmuorexa [IOK
54 AnroMuHUN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubmmoreka [IOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka IIOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI K COJIN KEIIC3a

bub6mmoreka IIOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U cCUCTEMATHU3ALNA
3HaHUH
[IpakTuueckas padora Ne 7. Peienue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmnorexa IIOK
59 «BaxHeue MeTaJIbl ¥ UX https://m.edso0.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CIU O1H U3
pEareHToB JIaH B U30BITKE WITH bubanoreka IIOK
60 COJICPKUT IIpuMecH. Beruucienns https://m.edso0.ru/00ae1750
MacCOBOMH JI0JIM BBIXO/a MPOJAYKTA
peakuuu
O06001IeHNEe  CUCTEMaTHU3 AL
61 3HaHUI
KonTtponbHnas padora Ne4 o teme
62 «BaxxHeumme MeTauIbl B UX
COCTMHCHUS»
BemectBa u maTepuansl B bubnuorexa [IOK
63 TMOBCETHEBHOM KU3HH YETIOBEKA https://m.edso00.ru/00ae3f50
XUMHYECKOE 3arpsI3HEHHE bubnunoreka [JOK
64 N
OKPY’KaIOILEH Cpebl https://m.edsoo.ru/00ae4270
Posb xumuu B pemeHnn bubmuorexa [IOK
65 9KOJIOTUUYECKHX MPOOIIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubmmoreka [IOK
66 CHCTeMaTHU3allus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PesepaHblit ypok. O60611eHNE U bu6mmoreka [IOK
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CUCTEMaTu3anus 3HAHUH

https://m.edsoo.ru/00adb33c

PesepBHbIil ypok. O6001mIeHnE 1

68
cucTeMaTH3alys 3HaHUH

bu6mmoreka IIOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB I10
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