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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa o XuMUM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUH K Pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus, npeacrasieHHbx B @I'OC OO0, a Takxe Ha OCHOBE (eepaabHON pabodei mporpaMMBl
BOCIHUTAHMS U C YYETOM KOHUEHIINH MPEnoJaBaHusl y4eOHOTo npeamera « XuMusi» B 00pa3oBaTe/IbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma o xumMuu Aa€T NpeACcTaBIeHUE O LENsIX, O0Iel cTpaTeruy 00y4eHusl, BOCIUTAHUS U
Pa3BUTHS 00YUAIOMIMXCS CPEICTBAMH YU4EOHOTO MPeIMETa, yCTAaHABIMBACT 00s13aTeIbHOE IPEAMETHOE
coJiepKaHue, MPelyCMaTPUBAET PACIIPEICIICHHUE €r0 10 KJIAcCaM U CTPYKTYpPUPOBAHUE 110 pa3zeiaM U
TeMaM MPOTPaMMBbl IO XUMUH, ONIPEIETAET KOJIMUECTBEHHBIC U KaU€CTBEHHBIE XapaKTEPUCTUKU
coJiepKaHusl, PEKOMEHAYEMYIO MTOCIEI0BATEIbHOCTh U3YUEHUS XUMUU C YUETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3EH, IOTUKU Y4€OHOT 0 MpoIecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaronxcs,
ofpezieNisieT BO3MOXKHOCTH IIpeIMeTa JIJIsl peain3aluuu TpeOOBaHUN K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3zoBaTeNbHON POTrPaMMBbI HAa YPOBHE OCHOBHOTO 0011eTr0o 00pa3oBaHus, a TaKKe TpeOOBaHUH K
pe3ynbraTtaM o0y4eHHUs] XUMUU Ha YPOBHE IeJIel U3YUYeHHUs MIPEeIMETa U OCHOBHBIX BUIOB y4EOHO-
MO03HABATEIBHOM JESTEILHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YU4EOHOTO COIEPIKAHMS.

3HaHHUE XUMHHU CIYKHUT OCHOBOU AJis (HOPMUPOBAHHSI MUPOBO33PEHUS 00YUAIOIIET0Cs], €ro
IIPE/ICTAaBICHUI O MaTepUaAIbHOM €/IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT GOPMUPYEMBIE XUMHEH
MIPEJICTABJICHUSI O B3aUMOIPEBPAIICHUIX YHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJE, O MYTIX PEIICHUS
JI00ABHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHSI UEJIOBEUECTBA — CHIPHEBOM, DHEPTreTUUECKOM, MUIIICBOM U
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH Al caMOpa3BUTUS U GOPMUPOBAHUS KYJIbTYpPbI INYHOCTH,
e€ o01mel U GyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHNE MBIIUICHHUS] K TBOPUYECKUX CIIOCOOHOCTEH 00yJaromnXcsi, HABBIKOB X
CaMOCTOSITENIbHON y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B TPO(HECCHOHATBHON JesITeNbHOCTH;

3HaKOMHT €O CHEeNM(PUKOI HAyIHOTO MBIIICHHSI, 3aKJIaBIBAET OCHOBBI I[EJIOCTHOTO B3TJIsI/1a HA
€IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAloM B (JOPMUPOBAHUN €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

Croco0CcTBYET POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJOTMYECKOE 00pa30oBaHUE 00ydarOIUXCsl.

JlaHHbIE HampaBIeHHs B 00yYEeHIUH XUMUU 00ECTIeUnBalOTCA CrIeU(UKON cofepKaHusl y4eOHOTO
MpeaAMETa, KOTOPBIN SBISIETCS TIEAArOorMueckKy aJIalTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKHW XUMHUHU Ha
OIIpEAEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30oBaHMsl OPUEHTUPOBAH HA OCBOEHUE
00yUaIOIUMUCS CHCTEMBI IEpPBOHAYATBHBIX MOHATUN XUMHUHU, OCHOB HEOPTaHUYECKOW XUMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPraHNYECKON XUMUH.

CtpykTypa conepkaHus MPOTrpaMMBbI IO XUMHUH ¢(hOpMHUpPOBaHA Ha OCHOBE CUCTEMHOT'0 TIOJIX0/1a K €€
n3ydeHuto. CoJiepkaHue CKJIaJbIBAETCS U3 CUCTEMbBI OHITUIH O XUMUYECKOM AJIEMEHTE U BELLIECTBE U
CUCTEMBI MIOHATUN 0 XUMHUYECKOH peakinu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 IPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIIEHU 00 ANIEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCA HA OCHOBE SMIUPHUUECKHU MOJYUEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJIHAS (QYHKIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TIOJTyUYEeHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMBbI 10 XUMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MIPEICTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOLIEHUS K
HayYHOMY 3HaHHUIO U METOJ]aM MO3HAHUA B HayKe. M3yueHne XuMuu NpOUCXOIUT C MPUBJICYEHNEM 3HAHUHN



13 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Okpyxkaromuii mupy, «buonorus. 5-7 knacce» u «dusuka. 7
KJIace».

[Tpu u3yuyeHNH XUMUU POUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUECKOW HAyKH Kak 001acTu
COBPEMEHHOTI'0 €CTECTBO3HAHUSI, TPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpBI. 3a/1a4a yueOHOTO MpeMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUI
— BaKHEHIINX (haKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUH, TIOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, A3bIKa HayKH, B IPUOOIICHNU K HAYyYHBIM METO/1aM MIO3HAHUS IPU
M3YYEHHUHU BEUIECTB U XUMHUUECKHUX PEaKIHii, B GOPMUPOBAHUM U PA3BUTHH IMO3HABATEIBHBIX YMEHUIN U UX
IIPUMEHEHNUHU B y4€OHO-TI03HABATEIbHON U yU€OHO-UCCIIE0BATENbCKOM 1€ATEIbHOCTH, OCBOEHUH IPaBUII
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEIHEBHOM KU3HU.

[Ipu n3yueHnH XMMUU Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30oBaHUs BaXKHOE 3HAYCHHE IPUOOPEITH
TaKue 1eNH, KakK:

— (popMHpOBaHUE UHTEIUIEKTYAJILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OPa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PELICHUH, CIOCOOHOM aganTUpoBaThCst K ObICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HanpaBJICHHOCTh OOYyYEHUS Ha CUCTEMaTHUeCKOe MPUOOIeHNE 00YJaroINXCs K CaMOCTOSTEIbHOM
MO3HABATENBHON JNESITETLHOCTH, HAYYHBIM METOIaM MO3HAHUS, (POPMHUPYIOIIIM MOTHBALIMIO M Pa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrieueHune yCIIOBU, CITIOCOOCTBYIOMUX MTPUOOPETEHUIO 00YUAIOMIMMHUCS OIbITa pa3HOOOPa3HOM
JeSITeNIbHOCTH, TO3HAHKS U CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLIUH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl Pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBanue o01Iel GpyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
YMEHHUM 0OBSCHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOLLIEr0 MUPA, UCIOJIb3Ys 3HAHUS U OIBIT, IIOJyYCHHbIE
MIPU U3YYCHUH XUMUH, IPUMEHATH UX IIPU PEIICHUU MPoOIeM B IOBCETHEBHOM KU3HU U TPYIOBOU
NeSITENIbHOCTH;

— ¢opMupoBaHUe y 00Y4AIOIIKUXCS TYMAHUCTUYECKUX OTHOLICHHUM, TOHUMAaHUS IEHHOCTH
XUMHAYECKUX 3HAHUHU JJIS1 BBIPAOOTKH KOJIOTHUYECKH II€TIECO00Pa3HOTO MOBEICHHS B OBITY U TPYJOBOM
JESATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOTHON CPENbL;

— pa3BUTHE MOTUBAIIMH K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHMSI OOIIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY NMpoduiIst u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHUsI.

OO11ee 4McI0 4acoB, OTBEAEHHBIX JJIs M3yYEHUsI XMMUHU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumun. Ponp XuMuM B KU3HU Y€JIOBEKA. XUMUA B CUCTEME HayK. Terna u BellecTna.
duznueckue CBOMCTBA BEUIECTB. ATperaTHOe cOCTOsiHME BelecTB. [IoHsATHE 0 MeTOjaX MO3HAHUS B XUMUMU.
Uucteie BemecTBa U cMecu. CIocoObI pa3iesieHus: CMECCH.

ATOMBI 1 MOJIEKYJIbl. XMMHUYECKHE 3JIeMEHThI. CHMBOJIbI XUMHUECKHUX 371€MEHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTEbHAS aTOMHAas Macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Mmacca. MaccoBasi 10715
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KommmuectBo BemecrBa. Monb. MonsipHas Macca. B3auMOCBS3b KOJTMYECTBA, MAaCChl M YK CIIA
CTPYKTYPHBIX €IMHHUII BetlecTBa. Pacy€rel o hopMynaM XMMHUYECKUX COEIMHEHUH.

du3nyecKnue U XMMUUECKHE SIBJICHUS. XUMHUUYECKask Peakus U €€ NpU3HaKu. 3aKOH COXPaHEHUs
Macchl BeulecTB. XuMu4yeckue ypaBHeHus. Kiaccuduxanms XuMudeckix peakiuii (coeqnHeHus,
pa3NoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMUYECKOU MOCYI0H, IMpaBUIaMH pa0OThI B TabopaTopuu U mpuéMaMu oOpareHus ¢
1ab0paToOpHBIM 000pyI0OBaHUEM, U3YUCHHE U ONMHcaHue GU3MUECKUX CBOMCTB 00Pa3I[0B HEOPTaHUYECKHIX
BEIIECTB, HAOIOIeHNe (U3HUECKUX (TIABJIICHUE BOCKA, TAsTHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHOW MTPOBOJIOKH,
B3aMMO/ICIICTBUE MeJIa C KUCIIOTOMN) SIBJICHUI, HAOII0JEHUE U ONMCAHNUE IPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluii (pa3siokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBaHuH, B3aUMOJICHCTBHE Kee3a ¢ pactBopoM cosid meau (11),
M3Y4YEeHHE CIIOCOOOB pa3esieHusl CMECei: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHKE, BHIMIAPUBAHUE,
TUCTHIUISIHS, XpoMaTorpadus, TPOBEICHIE OYHCTKH TOBAPCHHOMN COJIH, HAOJIOICHUE W ONTMCAHUE
pe3yIabTAaTOB MPOBEJICHHUS OIbITA, MIITIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MACChl, CO3/1aHUE MOJIEIeH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. Coctas Bo3ayxa. Kucnmopos — anemeHT u mpoctoe BemecTBo. Haxoxnenue
KHCIIOpOo/ia B Ipupoie, GU3NYECKUEe U XUMUYECKHe CBOMCTBA (peakiiuu ropenus). Okcunsl. [Ipumenenue
kucioposia. CriocoOs! MOTy4eHHUsT KUCIOpoia B TabOpaTOpuu U MPOMBITINIEHHOCTH. KpyroBopoT kuciopoia
B mipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TernnoBo# 3 PexT XUMUIECKON peakIuu, TePMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTEPMUUYECKUE
peakiuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/AyXa, yCUJICHHE MapHUKOBOTO 3 dekTa, pazpylieHne
030HOBOTO CJIOSI.

Bogopon — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Bogopoa B mpupojie, Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CTTIOCOObI oiyueHus. Kuciaotsr u comnu.

ModnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoKcTBa BOAbl. Boga kak pactBoputeinb. PacTBopel. HackllieHHBIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpUMOCTE BellecTB B Bojie. MaccoBas 10715 BELIECTBA B pacTBOPE. XUMHUUYECKHUE CBOMCTBA
BOJibl. OcHOBaHUs. Posib pacTBOPOB B MPHUPO/IE U B )KU3HU YeloBeKa. KpyroBopoT Bo/bl B MPUPO/IE.
3arpsi3HEeHuE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanms aeopraamdeckux coequnennii. Oxcuapl. Knaccuduxaius okcumos:
coneoOpa3ymire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBIC) U HecoseoOpasyrome. HomeHkmaTypa oKCHIOB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuioB.

OcHoBanus. Knaccudukaiins ocHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMmeHkaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydyeHne oCHOBaHUH.

Kucnotel. Knaccuduxkanms kucnot. Homenknarypa kucnor. @uzndeckue 1 XMMUYeCKUe CBOWCTBA
kucinot. Psana aktuBHoctn MmetauioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenknatypa coneil. @u3znueckue 1 XuMU4Yeckre cBoiicTBa coseil. [lomyuenue coneil.

['eneTnueckas cBsA3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKCnepumMeHm:



KaueCTBEHHOE OTpeIeNICHUE COJepKaHUsI KUCIOPOa B BO3IyXe, IOTydeHHe, coOupaHue,
pacro3HaBaHUE ¥ U3YYCHHE CBOMCTB KHUCIOPOAa, HAOIIOICHNE B3aUMOICHCTBHS BEUIECTB C KHCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS U TIPEKPaIICHUs TopeHHs (IToKapa), 03HAKOMJICHHE C 00pa3IiaMu OKCHJIOB H
OMHCaHUE UX CBOMCTB, MOTy4YeHHEe, COOUpaHue, paclo3HaBaHUE U U3yYeHUE CBOMCTB BOJ0poaa (TOPEHHUE),
B3auMo/ieiicTBrE Bogopoaa ¢ okcuioM meau (1) (Bo3MOXKHO MCIIONB30BaHKUE BUIEOMATEPHATIOB),
Ha0Mr0/IeHue 00pa3IoB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBaHUE OCOOCHHOCTEH PACTBOPECHHMS BEIICCTB
C Pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHNUE PACTBOPOB C ONPENEIEHHON MACCOBOM A0JIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMO/ICHCTBHE BOJIBI C METAJTIaMHU (HATPHEM M KaJIbITeM) (BO3MOXKHO
MCIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIEAOBaHNE 00Pa3Il0B HEOPTAHUYECKUX BEIIECTB Pa3InIHBIX
KJIACCOB, HAOJIFOCHUE N3MEHEHHS OKPACKH WHIUKATOPOB B paCTBOpaxX KUCIIOT U IICJIOYCH, U3ydeHUe
B3aumoeiicTeus okcusa meau (1) ¢ pactBopom cepHON KUCIOTHI, KUCIOT ¢ METAJUIAMU, PEAKLUI
HEUTpaJIM3aliK, MOJy4€HNE HEPACTBOPUMBIX OCHOBAHU M, BRITECHEHHUE OJTHOIO METaJllIa IPYTUM U3
pacTBOpa COJM, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHeNmne KJ1acChl HEOPraHMYECKUX
COCTUHEHUN Y.

Mepuoguueckuii 3akoH u Ilepuoanyeckas cucrema xumuyeckux 3jieMenToB /. U. MenpgeseeBa.
Crpoenue atoMoB. XUMHYECKasl CBSI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbIe MOMBITKY KIACCH(PUKAIIUTU XUMUYECKUX AIEMEHTOB. [[oHATHE O TpymImax CXOIHBIX
AJIEMEHTOB (ILIEJI0OYHBIC | IIETOYHO3EMEIIbHBIC METAJLIbI, TaJIOTCHBI, MHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTEPHBIC OKCHJIBI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. [lepronnueckast cuctema xumudeckux snemeHToB JI. 1. Menpaeneena.
Kopotkomnepuonnas u jymHHonepuoanas Gopmsl [leproanyeckoit cucteMbl XUMUYECKUX d1eMeHToB /1. U.
Menpaeneea. [leproasl u rpymmnbsl. @U3nYECKHil CMBICT TOPSAIKOBOIO HOMEpPa, HOMEPOB NEPHOA U TPYIIIbI
3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTonbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [lepuonuueckoii cuctemsl Jl. . MenaeneeBa. XapakTepucTuka
XAMHUYECKOT0 3JIEMEHTA IO €ro nojioxkenuto B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHUS PaJNyCa aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepruoaudeckoit CHCTEMbI XUMUYECKUX IJIEMEHTOB JIJIs
pa3BuTUA HayKu U npakTuku. [. . Menzaenees — yd€HbIN U Irpak1aHNH.

Xumnueckas cBsa3b. KoBanenTHas (ToJisspHas ¥ HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHUYECKUX AJIEMEHTOB. MloHHas CBS3b.

Crenens okucienusi. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakiiu. [Iporeccyl OKUCIeHUs U
BocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAaHOBUTEH.

Xumuueckuil Ixcnepumenm:

M3y4eHue o0pa3IloB BEIIECTB METAIIJIOB U HEMETAIIJIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMH KHUCIIOT U IIET0YEH, IPOBEAEHUE OMBITOB, MIUTIOCTPUPYIOIIHUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklMii (rOpeHre, peakliuy pa3ioKeHHs, COEIUHEHNU).

Meoswcnpeomemnwie céasu

Peanuzaius MexnpeIMeTHBIX CBS3€H MpU U3yYEHUN XMMUU B 8 KJIacCce OCYILECTBIISIETCS Yepes
WCIIOJIH30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MTOHSATUH, TaK U TIOHITHH, SIBJISIONUXCS CUCTEMHBIMHU
JUTSL OTJEBHBIX TPEMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO6mue ecTecTBEHHO--HAYYHbIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KIaccupUKaIus, NIePUOAUIHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOISTHPOBAHUE, U3MEPEHUE, MOJEIb,
SIBJICHUE.

®duznka: MaTepusi, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIbI, PAIMOAKTUBHOCTbD,
MOJIEKYJIa, DICKTPUIECKUI 3aps/l, BEIIECTBO, T€NO, 00hEM, arperaTHOe COCTOSTHUE BEIIECTBA, ras,
(u3nUYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTLITUBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYeCKas peakus

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xXummudeckux 31ueMeHToB 1. 1. Meneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJUs, KAJIbLIUS U UX COEIMHEHUI B COOTBETCTBHUH C IIOJIOKEHUEM 3J1eMeHTOB B [leproauueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIbl XUMUUECKOHN CBSA3H. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCHMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCS K pa3JIMYHbIM KJIacCaM HEOPIaHMYECKUX COCIMHEHUN, TEeHETUYECKas CBA3b HEOPTraHUYECKHUX
BELIECTB.

Krnaccudukanus XuMHUeCKUX peakluii 0 pa3IU4HbIM MPU3HAKaM (110 YUCILY U COCTaBy
YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 110 TEIIOBOMY 3((deKTy, Mo N3MEHEHHIO CTEIICHEH OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB, [0 0OPAaTUMOCTH, 10 YYACTHIO KaTanu3aTopa). JK30- U SHAOTEPMHUUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu xuMuueckoi peakuuu. [lonsrue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusix. [IoHsATHE 0 TOMOTE€HHBIX U reTepOoreHHbIX peakuusx. [louarue o karanuse. [lonsarue o
XUMHUYECKOM paBHOBECUU. DaKTOPbI, BAUSAIOIINE HA CKOPOCTh XUMHUECKOW PEAKIIMH U I1OJ0KEHHE
XMMHUYECKOTO PABHOBECHS.

OKHCANTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, HIEKTPOHHBIN OaTaHC OKUCIUTENHHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHUE YPaBHEHUN OKUCINTENbHO--BOCCTAHOBUTEIBHBIX PEAKIIUI €
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKOMN TUCCOLMALIUN. DIEKTPOIUTHI U HEANEKTPOJINThL. KaTnoHbBI, aHMOHBI.
MexaHu3M IMCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUAAMH XUMHYECKOU CcBsi3U. CTENEeHb AUCCOLUALIMH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y coBusl MPOTEKaHUs peaKlUuii HOHHOTO OOMEHa, MOJIHBIE U
COKpaIl€HHbIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEICTABICHUM
00 3NeKTpoIUMTHYECKON Auccoranyu. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHsATHE 0 TUAPOIH3E CONEeH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEIIIMHA KPUCTANINYECKUX PEIIETOK HEOPraHNYECKHUX BEIIECTB — METAJIOB U
HeMeTaJlsIoB (rpaduTa U anMasa), CJI0KHBIX BEHIECTB (XJIOpUIa HATPUS ), UCCIIEJOBaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUECKOM PeaKLUu OT BO3JIEHCTBHS PA3INYHbIX (PaKTOPOB, UCCIIEIOBAHNE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCa JUCCOLUALIUU KUCIIOT, eI04Yel U coielt (BO3MOMXKHO
HCIOJIb30BaHUE BHJIEO MAaTEpPHAJIOB), IPOBEICHHUE OINBITOB, MIUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS
peakiuii HoHHOTO 0OMeHa (00pa3oBaHue OCaiKa, BhIIETIEHUE Ta3a, 00pa30BaHKE BOJIbI), ONIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKLUii (TOpeHne, peaKkiiu
pa3oXKeHus, COeAMHEHNS ), paClIO3HaBaHNE HEOPraHUYECKUX BEUIECTB C MOMOUIbIO0 KAYECTBEHHBIX peaKlnuii
Ha MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUSA

OOm1ast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTE€PHbIE CTETIEHU
okucyenus. CtpoeHue 1 pU3nvecKre CBONCTBA MPOCTHIX BELIECTB — rAJIOT€HOB. XMMHUECKHUE CBOIICTBA Ha
npuMepe xJiopa (B3auMoJIeiicTBHE C MeTaJUIaM1, HEMeTaJlaMy, 1esiouamu). Xinoposogopoa. ConsiHas
KHCIIOTa, XMMUYECKHE CBOMCTBA, MoJlyueHue, npuMeHeHue. JleiicTBre xjiopa u XJI0poBOI0poa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUabl U UX HaXOKIEHHUE B IPUPOJE.

O6mr1as xapakrepuctrka 31eMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTPOEHUST aTOMOB, XapaKTePHBIC
creneHu okucienus. CtpoeHue u Gpu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOa U CEephl.
AnnoTpornHbie MOIM(UKALIUKA KUCTIOPO/ia U Ccepbl. XUMUYECKHe CBOMCTBA cepbl. CepoBOIOPO, CTPOEHHE,
¢dusnyeckre 1 XuMHUYeckre cBoiicTBa. OKCHJIBI Cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas
KHUCJIOTa, PU3HYECKUE M XUMHUECKHE CBOMCTBA (OOIIHE KaK MPeICTABUTENS Kilacca KHCIOT U
cneunpuyeckne). XuMHUECKUE PEaKI|H, JIeXKalie B OCHOBE IPOMBIIIUIEHHOTO CIIOC00a MOJIyuYeHHsI CEPHO
kucnoThl. [Ipumenenue cepHoit kucaoTbl. Coau cepHON KUCIOThI, KaueCTBEHHAs peaklysl Ha CyIb(paT-uoH.
HaxoxzaeHue cepbl 1 €€ cOeIMHEHUN B IPUPOJE. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE OXK/IH, 3arPsI3HEHHE BO3/1yXa H BOJAOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLECHUSI.



OOm1ast xapakTepucTiKa 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE
CTETeHU OKUCIICHUS. A30T, pacIpoCTpaHEHHUE B PUpPOe, pu3nueckne u XMMUYECKUE CBOMCTRA.
Kpyrosopot azora B npupozae. AMMHUaK, ero pusnyeckie u XMMHYECKHUEe CBONCTBA, OJTYYCHUE U
npuMmenenue. Conu aMMOHUS, UX (pU3NUECKHe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peakiys Ha HOHBl aMMOHHMSL. A30THasi KUCIIOTa, €€ MoJy4YeHre, PU3NUecKue U XUMUYECKHE CBOUCTBA
(obmmue Kak nmpeAcTaBUTENS Kiacca KUCIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U Colieit
aMMOHHSI B KAU€CTBE MUHEPAJIbHBIX YA0OpeHMA. XUMUYECKOe 3arpsi3HEHHE OKPY KaloIIel Cpebl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3]IyXa, OYBBI U BOJ0EMOB). Docdop,
aimoTporHeie Mogudukanuu dpocdopa, pusndeckune u xummuueckue cBoiictea. Okcun dpocdopa (V) u
dbocdopHas kucnora, pusnveckre U XMMHUECKHUEe CBOICTBa, monydenue. McnoaszoBanue gpocdaros B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepuctuka 371eMeHToB IV A-rpynmnbel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS. YTIEepO I, aJUIOTPOIIHbIE MOIU(BHUKAIIUH, PACIPOCTPAHEHUE B IPUPO/IE, PU3HUUECKUE U
XUMHUYecKue cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoze. OKcuisl yriaepoja, ux pusnueckue
Y XUMHYECKUE CBOMCTBA, ICHCTBHE HA )KUBBIE OPTaHU3MBI, TIOJTY4YEHUE U IPUMEHEHHE. DKOJIOTHIECKUE
po0JIeMbl, CBsI3aHHBIE ¢ OKcH0M yriiepoaa (1V), rumoresa rio0aabsHOTO NOTEIUICHUS KIMMaTa,
MapHUKOBBIN 3 PekT. YrompHast KHCIOTa U €€ CONU, NX (PU3MUECKUE U XUMUIECKHAE CBOMCTBA, OJTYyUYCHUE U
npuMmeHeHue. KauecTBeHHas peakiusi Ha kKapOoHAT-uOHbL. Vcronp3oBaHue kKapOOHATOB B OBITY, MEIULIMHE,
MPOMBIIIJICHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriaepoaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCYCHast KicoTa). [IpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB (YTOJb,
MIPUPOHBIN ra3, HedTh), MPOAYKTHI UX MEepepadOoTKH (OCH3UH), UX POJIb B OBITY U POMBIIIIEHHOCTH.
[ToHsATHE O OMOTOTHYECKU BaKHBIX BEIIECTBAX: JKUPAX, OIIKAX, YIIIEBOAAaX — M UX POJIH B KHU3HH YEIIOBEKA.
MartepuanbHOe €AMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemnuuid, ero ¢puszndeckne 1 XUMHUECKUE CBOMCTBA, TOTy4YeHUE U TpuMeHeHne. CoeMHEeHUS
KpemHus B mpupoje. O0une npeacrapneHus oo okcuae kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI,
UX UCTOJIb30BaHUE B OBITY, B IPOMBINUICHHOCTH. BaykHeIie cTponTeIbHbIe MaTepHalIbl: KEpaMHKa,
CTEKJIO, [IEeMEHT, O€TOH, kenne300eToH. [IpobieMbl 6€30macHOr0 NCIOIB30BAHUS CTPOUTENBHBIX MAaTEPUATIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3IoB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEACHNE
KaueCTBEHHBIX PeaKlUii Ha XJIOPUA-UOHBI U HAOIIOIeHHE MPU3HAKOB UX MIPOTEKAHUS, OTBITHI, OTPAXKAIOIIINE
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUH (BO3MOXKHO MCIIOIb30BaHNUE
BUJIEOMATEPHAJIOB), 03HAKOMIIEHHE ¢ 00pa3liaMu XJIOpU0B (TalOr€HUI0B), O3HAKOMJIEHHE C 00pa3aMu
Cephl U €€ COeMHEHUSIMH (BO3MOYKHO UCIIOJIb30BaHNE BUIEOMATEPHAIIOB), HAOIIOIEHUE TIpolecca
oOyTIMBaHMS caxapa Mo JeiCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHUE XUMUYECKUX
CBOMCTB pa30aBI€HHOMN CEpHOM KUCIIOTHI, IPOBEICHNE KaYECTBEHHON peaklMK Ha CyIb(paT-uOH U
HaOJI0IeHNe TpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHHE ¢ (U3UUYECKUMHU CBOMCTBaMHU a30Ta, Gpochopa 1 ux
COEIMHEHMH (BO3MOKHO MCIOIb30BaHUE BHIEOMATEPUANIOB), 00pa3liaMM a30THBIX U (PochOpHBIX
ynoOpeHuit, noiyyeHue, coOnpanue, paclio3HaBaHUe U U3y4yeHHe CBOWCTB aMMHUaKa, IPOBEJICHHUE
Ka4eCTBEHHBIX PEaKIIMii Ha HOH aMMOHUS U (pocdaT-noH 1 u3ydeHrne MPU3HAKOB UX MPOTEKAHUS,
B3aUMO/IEHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbIO (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), U3YUEHUE MOJIeTIel KPUCTAUTMUECKUX PEMIETOK anmasa, rpadura, GyiepeHa,
O3HAKOMJIEHHUE C MPOLIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOTa3a, MOJy4YeHHE, COOMpaHne, paclio3HaBaHUE U M3yYCHHE CBOMCTB YTIIEKUCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX peaklnii Ha KapOoOHAT U CHIIMKAT-UOHBI U U3YUEHHUE TPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJICHHUE C TTPOAYKITUEH CHIIMKATHOW POMBIIIICHHOCTH, PEIICHHE SKCIIEPUMEHTAITFHBIX 33124 10
TeMe «BakHele HeMeTalTbl U UX COSMHEHUSD).

MeTasiibl M MX COEIMHEHHUS

OO01mas xapakTeprucTHKa XUMUYECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKECHHUS B
[Tepuoanueckoil cucreme xumuyeckux 3yemMeHToB 1. 1. MenaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJIoB. MeTannudeckas CBsI3b U METAJUTHUECKAas KpUCTAITHYECKas peréTka. DIeKTPOXUMUIECKHUH s
HanpspKeHUi MetamioB. @U3NUEcKue U XMMUYECKHe CBOMCTBA MeTaIIoB. OO1I1e criocoObl MOTyYeHHS



MeTauioB. [IoHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CriiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHUE B OBITY U TPOMBIIUICHHOCTH.

[I{erounsle MeTasuIbL: IONIOKeHUE B [lepuoanueckoil cucremMe XUMUIECKUX diaemMeHToB . 1.
MemnzeneeBa, CTpOCHHE UX aTOMOB, HaX0OXk/JIeHue B pupojie. dusnueckre U XMMUYECKHUE CBOICTBa (Ha
npuMepe HaTpus U Kanust). OKcuasl ¥ THAPOKCHUBI HAaTpus U Kaius. [IpumMeHeHne niel0uHbIX METaIIOB U
UX COEOUHEHUMN.

[I{er0uHO3eMENbHBIE METAJUIBI MArHUM U KaJIbLUU: ITOJI0KeHue B [lepuonnueckoi cucreme
xumuueckux snemeHToB [1. . MennaeneeBa, cTpoeHHe X aTOMOB, HaXOxieHue B mpupojie. dusnueckue u
XMMHUYECKHE CBOICTBA MarHus M Kanblius. Baxkneine coequHeHus Kanbluus (OKCUA, TUAPOKCHUL, COJIH).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuoauyeckon cucreme xumudeckux 3ineMeHToB . 1. Menneneesa,
CTpOCHHE aToMa, HaXOXAeHue B pupoae. Ousnueckre U XUMHUUECKHUE CBOMCTBA altoMUHUS. AMQpOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuueckux anemeHToB J[. . Menzeneesa,
CTPOEHME aTOMa, HaXOXAEHHE B Ipupoae. PU3NUECKUe U XMMUUECKHUE CBOMCTBa kene3a. OKCUbI,
ruapokcuabl u comu xkenesa (1) u sxenesa (111), ux cocras, cBoWCTBa U MOTy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMy METAILJIOB U CILIABOB, UX (PU3NYECKUMH CBOWCTBAMU, U3y4EHUE
Pe3yIbTATOB KOPPO3UH METAIIIOB (BO3MOXKHO UCIOJIb30BAHUE BUIEOMATEPHAIOB), 0COOEHHOCTEM
B3aMMO/ICHCTBUS OKCHJIA KaIbIIHs U HATPUS C BOAOH (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAIIOB),
HCCIIEIOBaHNE CBOMCTB 'KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KeJle3a B KUCI0PO/i€ (BO3MOKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), TPU3HAKOB MIPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HAa MOHBI: MAarHUs, KalbLHUs,
aIfOMHUHMS, LUHKA, sxene3a (1) u xenesa (111), menu (1), HabnroneHne U onMcaHUE MPOLIECCOB
OKpaIIMBaHUs TUIAMEHU MOHAMU HATpUs, Kajdus U Kalblus (BO3MOXKHO HUCIOJIb30BaHNE BUIEOMATEPUATIOB),
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATTFIOMUHHS U TUAPOKCHIA IMHKA, PEIICHUE
AKCIIEPUMEHTATBHBIX 33a4 10 TeMe «BakHel1re MeTambl U UX COSAMHEHUS.

XuMHus H OKpyKamoLas cpeaa

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM KU3HU ueioBeka. be3zomacHoe ucmnonb30BaHue BEIECTB U
XUMHUYECKUX peakuuil B ObITy. [lepBas moMOILb IPU XUMUYECKUX 05KOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKPYKatolIel cpe/ibl (peaeabHas JOMyCTUMas KOHIEHTpAallks BEIeCTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmwie céasu

Peanu3zanus MeXnpeaMeTHBIX CBA3EH NMpU U3yYEeHUU XUMUU B 9 Kilacce OCyIECTBISETCS Yepes
UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TOHATUMN, TaK U MOHSITHH, SBISIOMIUXCS CHCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CUHTE3,
KJIacCU(pUKaLNS, TEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOIEIb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUSI, MaTEpUAIIBI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI, PaINOaKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUUECKUIl 3apsi, IPOBOIHUKH, TOTYIIPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KpUCTaNINYecKas pelmeTka,
CIIaBbl, PU3NYECKUE BEIMUUHBI, €AUHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/IbI,
CornrIe.

buonorus: porocunTes, qpixanue, Ouochepa, IKOCUCTeMa, MUHEpaIbHbIE YI00peHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOTIaeMbIe, TOTLTUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE pE3yabTAThI OCBOECHHS MPOTPaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUs JOCTHTAIOTCS B
X07ic 00y4eHHsI XMHUHU B €IIMHCTBE YUYCOHOM U BOCITUTATEIBHOM JIEATEIILHOCTH B COOTBETCTBUU C
TpaauIIUOHHBIMHU pOCCI/IfICKPIMPI CONMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATHIMUA
B OOIIIECTBE MMPaBHJIAMH U HOPMAaMHU TIOBEJICHHS U CITIOCOOCTBYIOT MPOIlEccaM CaMOTIO3HAHUS, CAMOPa3BUTHSI
U COIMANTU3AIH 00YUYaIOIINXCS.

JIMYHOCTHBIE PE3YIBTATHI OTPAXKAIOT TOTOBHOCTh O0YYAFOIINXCS PYKOBOJCTBOBATHCSI CUCTEMOM
IIO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaI_[I/Iﬁ H paClIMpPCHUC OIbITA ACATCIbHOCTU Ha eé OCHOBE, B TOM 4YHUCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

[IEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U HAYYHOMY HACJICIUIO,
MOHUMAaHHMS 3HAYCHUSI XUMUYECKOHM HAayKH B )KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIa/IETh
JTOCTOBEPHOH MH(MOpMAIIHEH O MEPEOBIX JOCTKCHHUIX U OTKPHITUSX MUPOBOW U OTCUECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MpEACTABJICHHUA O COUAIIBHBIX HOPpMaAX U IMpaBUJIaX MCKINIHOCTHBIX OTHONIEHUU B KOJIJICKTUBE,
KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOILIIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUYECKOM
U IPYTHUX BUJAX JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIEATEIILHOCTH TPH BBHITIOJTHEHUT
y4eOHBIX, IO3HABATEIbHBIX 33/1a4, BHITOJHCHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUN YICOHBIX
MPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO ¥ B3aMMOIIOMOIIY B IPOLIECCE ITON YIeOHOH eATEIbHOCTH,
TOTOBHOCTH OILIGHUBATh CBOE MOBEJICHHUE U MIOCTYITKMA CBOUX TOBAPHILECH C MO3UIIMY HPABCTBCHHBIX U
MPAaBOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUIM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHUPOBO33PEHYECKHE MPEACTABICHHUS O BEIIECTBE M XMMUYECKON PEaKIH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKU M COCTABJISIFOIINE OCHOBY IS TIOHUMAHHUSI CYITHOCTH Hay4YHOU
KapTUHBI MUpa, NPCACTABJICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA IPUPOJbI, B3AUMOCBA3AX
YeJI0BEKa C MPUPOIHOM Cpesioi, O poJIM XMMHUH B O3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA IMTOJTYUYCHUEC HOBBIX 3HAHHUH 110 XHUMHH, H€06XOI[I/IMBI€
U1 00bsCHEHUsI HAOI0JaeMbIX MPOIIECCOB U SIBICHUI, TO3HABATENbHOM, MHOOPMALIMOHHON U
YUTATEIbCKON KYJIbTYpHhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON pabOThI C yueOHBIMU TEKCTAMHU,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEIICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K 00YUEHUIO U MTO3HAHUIO, JIF0OO3HATEIILHOCTh, TOTOBHOCThH M CIIOCOOHOCTH K
caM000pazoBaHMIO, TPOSKTHON U UCCIIEA0BATENBCKOM eSITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTU U YPOBHs 00y4YeHHMsI B TajbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC NCHHOCTH JXU3HU, OTBECTCTBCHHOI'O OTHOIICHUA K CBOEMY 3/JOPOBBIO, YCTAHOBKU HA
3JI0pOBBII1 00pa3 )KU3HU, OCO3HAHUE MOCIIEACTBUI U HENPUATHE BPEIHBIX MPUBBIYEK (yIOTpeOIeHUs
QJIKOT0JI51, HAPKOTUKOB, KypeHHs1), HEOOXOIMMOCTH COOJIIOICHHS MPaBUi 0€30aCHOCTH MpU 00paIllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTUYECKOMY M3YUEHUIO podeccuil U Tpyra pa3IuuyHOro poja, yBaXeHHUe K TPy1Ly U
pe3yJibTaTaM TPYyIOBOU IESITENLHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIN BBIOOP HHAWBUYyaTbHOU TPACKTOPUH MPOJOIDKEHUS 00pa30BaHUS C yUETOM
JTUYHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEH, YCIIEITHOM
npoeCCHOHATLHOM IeATENFHOCTH U Pa3BUTH HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJallTUPOBATHCS B
npodeCCHOHATBLHOM cpeie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

HKOJIOTHYECKH I11eJIeco00pa3HOe OTHOIICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMUS, TOHUMAHUE IIEHHOCTH 3710pOBOT0 U 0€30MacHOro oopa3a >Ku3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PU3MUECKOMY M ICUXUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTU COOJIIOICHUS



paBuiI 0€30MaCHOTO MOBEJCHUS IIPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYaIUAX, YIPOXKAIOIIUX 310POBBIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH NMPUMEHATH 3HAHUS, TIOJTy4aeMble TIPU U3yYCHUN XUMUH, JUIs PELICHUs 3a1a4,
CBSI3aHHBIX C OKPYXAIOIIEH PUPOTHOM CPEIOM, sl MOBBIIEHUS YPOBHSI SKOJIOTUUECKON KYIbTYPHI,
0CO3HAHMA TTI00AIBHOTO XapaKTepa KOJIOTMYECKHX MPoOIeM U IMyTel X PelIeHus TOCPEICTBOM METOJIOB
XUMHU, IKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B II0O3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaAMETHBIX pe3yabTaTOB BBLACISAIOT 3HAUUMBIE U (YOPMUPOBAHKSI MUPOBO33PEHUS
oOlIeHay4HbIe MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U
ApyToe.), KOTOPhIE UCIOIBb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE
3HAHUU U3 ATUX MPeIMeTOB (POPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAYYHOW KapTUHE MHpPA, U
YHHUBEpCaJIbHbIE YueOHbIC IeHCTBHS (II03HABATEIbHbBIE, KOMMYHUKATUBHBIC, PErYIATUBHBIC), KOTOPHIE
o0ecrneunBaOT (GOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEILHOMY INIAHUPOBAHUIO U OCYILIECTBICHHUIO
yueOHOI eI TeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBbie Joruyeckue aeiicrBus:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS [IPU OCBOCHUH 3HAHUM: PACKPBhIBATh CMBICII
XUMHUYECKUX MOHATUH (BBIAENIATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJIs1 OOBSICHEHHSI OTACNBHBIX ()aKTOB U SIBJICHUHN, BRIOUPATh OCHOBAHUS
U KpUTEPUU AJIs KJIaCCU(PUKALUU XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIN, yCTaHAaBIUBATh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEKY 00bEKTaAMU U3YUECHHUSI, CTPOUTH JIOTUYECKUE PACCYKIACHUS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), AEJaTh BbIBObI U 3aKIIIOUCHMUS;

yYMEHHE MIPUMEHSITh B MPOIIeCcce O3HAHUS MOHATHS (IPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNIHN, HCIIOJIb3YEMbIE B XUMHH, TIPE0OPa30BhIBAThH IIMPOKO IPUMEHSIEMBIC B
XUMHH MOJENbHBIC MTPEICTABICHHS — XUMUUYECKUN 3HaK (CUMBOJI 2JIEMEHTA), XUMH4Yeckas popmyna u
YpaBHEHHE XUMHUECKOHN peaKklMU — IIPU PELICHUH y4eOHO-I103HAaBaTENbHbBIX 33/1a4, C YUETOM TUX
MOJIETIbHBIX MPECTABICHUN BBISBIISITh U XapaKTEPU30BaTh CYILIECTBEHHBIEC IPU3HAKHU N3Y4aeMbIX 00BEKTOB
— XMMHUYECKUX BELIECTB M XUMUYECKUX PEAKIHI1, BHIBIATH OOIINE 3aKOHOMEPHOCTH, IPUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEUMS B U3y4AEMBIX IPOLIECCAX U SIBICHHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHE UCIOJIb30BaTh IOCTABIEHHBIE BOIPOCH! B KAYECTBE NHCTPYMEHTA MO3HAHHUS, & TAKXKE B
KayecTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

puoOpeTeHue ONbITa 10 IAHWPOBAHUIO, OPTraHU3ALUHU U IPOBEICHUIO YUEHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HaOII0JaTh 3a X0/10M MPOIIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €0 Pe3yJibTar,
¢dbopMynHMpoBaTh 0000IEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOIO OIBITA, UCCIIEJOBAHUS, COCTABIIATh
OTYET O MpoAeTaHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpAaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh UHPOPMALIMIO PA3IUNYHBIX BUIOB U POPM
MIPEJCTABICHUS, TIOIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIIPHAS IUTEPATypa XUMHUUECKOTO
coJiepKaHus, CIIpaBOYHbIe ocoOus, pecypcbl HTepHETa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

yYMEHHE MPUMEHSTH Pa3IUNYHbIE METO/bI M 3aIIPOCHI ITPH MOUCKE U 0TOOpe HHpOpMaLMU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JIUIsl BHITIOJHEHUS YU€OHBIX U TIO3HABATENbHBIX 3a/1a4
oTpeAeN€HHOro TUIA, MPUOOPETEHHE OTbITa B 00JIACTH UCIOIb30BaHUS HHPOPMAIIIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3IMYHbBIX TOMCKOBBIX
CHCTEM, CaMOCTOSITENIbHO BBIOUPATh ONTUMAIbHYIO POpMY Ipe/ICTaBIeHUs] UHPOpMaLU U
WUTIOCTPUPOBATH pellaeMble 3a/1a4l HECTIOKHBIMU CXEMaMH, TuarpaMMaMu, IpyTUMHU popMaMu TpapuKu U
UX KOMOMHAILIMAMHU;

YMEHHUE UCIIOIb30BaTh U aHAJIU3UPOBATh B MpOIlecce YUeOHOM U UCCIIE0BATENLCKOM NesITeTbHOCTH
MH(OPMALIKIO O BIUSHUN IPOMBIIIIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpY>Karollel NPUPOJHON CPEIBL.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:



YMEHHUS 33/1aBaTh BONPOCHI (B XOe Auaiora u (Wjiv) TUCKYCCHH) MO CYIIECTBY O0CYKIaeMOi TEMBI,
(bopMynHUpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEI0KEHHON 3a1auH;

YMEHHUSI NIPEACTABIIATH MOJIYyYEHHBIE PE3YIbTaThl IO3HABATEIBHOM EATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeJaTh MPE3eHTALUIO PE3YIbTaTOB BBIIIOJHEHUS XUMUYECKOTO SKCIIEpUMEHTA
(;1abopaTopHOro OMbITa, TAOOPATOPHOM PaOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOCKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIbHON U
MCCIIEI0OBATEIBCKON AEATEIHHOCTH IPU PELICHUH BO3HUKAIOIINX MPo0IeM Ha OCHOBE y4€Ta 00IuX
MHTEPECOB U COTJIACOBAHMS MO3ULIUN (00CYXkAeHHsI, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMBbD», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUIL, ONIpe/ie]IeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBA BBITIOJIHEHHOW PabOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTENBHO ONPEAETATH LENIN ACSITEIbHOCTH, INIAHUPOBATh, OCYLLIECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JESATEIILHOCTH, BHIOMpATh Harboee
3¢ (heKTHBHBIC CTIOCOOBI pelICHHs YIeOHBIX U MIO3HABATEIHHBIX 33/1a4, CAMOCTOATEILHO COCTABIISAThH WIIH
KOPPEKTUPOBAThH MPEATIOKEHHBINA aIrOPUTM JACUCTBUN IIPU BBHIOJHEHUH 3a/IaHUi C YUETOM MOTYyYEHUS
HOBBIX 3HaHUH 00 N3y4aeMbIX 00BEKTaX — BEUIECTBAX U PEAKLHUIX, OLIEHUBATH COOTBETCTBHUE MTOyYEHHOTO
pe3ynbTaTa 3asBJICHHON 1eJIM, YMEHHE UCIIOB30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, Ipe/jiaracMbie B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yJabTaTOB [10 OCBOCHUIO 0053aTE€IBLHOIO COAEPKAHMSI, YCTAHOBIEHHOIO
naHHOU (enepanbHON padoueil mporpaMMoid, BEIICTISIOT: OCBOCHHBIE 00YYaIOIIUMUCS HAyYHbIC 3HAHMUS,
YMEHUS U CIIOCOOBI ISHCTBHM, crienuprUIecKue Ut IPeIMETHON 00maacTu « XUMHSD», BUIBI ACITEIbHOCTH
IO MOJYYEHHUIO HOBOTO 3HAHUS, €70 UHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHIO B PA3TUYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K koHI1y 00y4yenus B 8 kijiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPAKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJ1a, XUMHUYECKHUI 2JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOAHASI U HEOITHOPOIHAS), BAJICHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast 10Ji1 XUMHUYECKOT0 3JIEMEHTA B COeAMHEHUH, MOJISIPHBINA 00BEM, OKCHJI, KUCIIOTA,
OCHOBAaHUE, COJIb, AIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKIys,
KJ1accu(UKaLus peakuil: peakMyu COeMHEHUS, PEaKIIMU PA3JI0KEHHsI, PEaKLIUU 3aMellCHHS,
peakuuu oOMeHa, 3K30- U SHJI0TEPMUYECKUE peaKLnH, TeII0BON 3 (EeKT peakiuu, sIpo aToMa,
9JIEKTPOHHBIN CIION aTOMa, aTOMHasi OpOUTalIb, paIuyC aToMa, XMMUYecKas CBA3b, OJSpHAs U
HEMNoJIIpHasi KOBaJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, aHHOH, pacTBOP, MaccoBas J0JIs
BellecTBa (MIPOLEHTHAs! KOHLIEHTPALHs) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATHI U IPUMEHSTh 3TH MOHATUS TIPU
OINMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® UCMOJb30BAaTh XUMHUUYECKYIO CUMBOJIUKY Il COCTaBJIEHUsS! (POPMYJI BEIIECTB M YpaBHEHUH
XUMHUYECKUX PEAKIUN;

® ONpEeleNsITh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKMCIICHUS
2JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAIJICKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIacCy
coeiMHeHuil 1o Gopmynam, BUJ XUMUUECKOM CBsA3M (KOBAJIEHTHAS U MOHHAsS) B HEOPTaHUUECKUX
COETMHEHUSIX;

e packpsiBaTh cMblch [lepnonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUpPOBAaTh IOHUMAaHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOXKEHHUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMs, 3aKOHAa ABOIaJipo;

® ONUCHIBATH U XapaKTepHu3oBaTh TabInuHyto hopmy Ileproanueckoit cuCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpymnna (A-rpynmna)» u «mnodounast noarpymnmna (b-
rpymma)», Majble U O0NbIIne IePUoIbl, COOTHOCUTH 0003HAYEHHS, KOTOPbIE UMEIOTCS B Ta0JInLIe
«Ilepnonnyeckas cucreMa xXumMuueckux 3nemeHToB 1. M. MeneneeBay ¢ 4MCI0BBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oluiee
YHCJIO 2JIEKTPOHOB M PACHPEEIIEHNE UX 10 IJIEKTPOHHBIM CJIOSIM);



KJ1acCU(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIIH
(110 YMCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEINIOBOMY 3P (PeEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOMCTBA BELIECTB PA3JIMYHBIX KJI1ACCOB,
IIOATBEPK1ask ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKUuii;

IIPOrHO3MPOBATh CBOKMCTBA BELIECTB B 3aBUCMMOCTHU OT UX KaYECTBEHHOI'O COCTABA, BO3MOXKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XMUMUYECKOI'0 3JIEMEHTA 110 (OpMyJie COEAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKIuH;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHECHHUE,
0000111eHre, CUCTEMATH3alMI0, KJIacCU(PUKAIUIO, BBISIBIEHUE IPUUYMHHO--CIIEICTBEHHBIX CBSA3EH —
JUIS U3YYEHMsI CBOMCTB BELIECTB U XMMHUYECKHUX PEAKIINM, ECTECTBEHHO-HAYYHbIE METO/IbI
II03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIEIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICICHHBII);
CJIeZIOBATh MPaBHJIAM I10JIb30BAaHUS XUMHUYECKON TIOCYI0H 1 TaO0paTOPHBIM 000pyI0OBaHHEM, a
TaKXKe MpaBuIaM 0OpalIeHHs C BEIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSAMHU 10 BHITTOTHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELIECTB
(BoOpO/Ia M KUCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON MacCOBOM J10y1eH
PacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U IPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PacTBOPOB IIEJI0UYEH U KUCIIOT C TOMOLIbI0 MHAUKATOPOB (JIAKMYC,
¢benondranert, METUIOPAHK U IPYTHE).

K xonity 00yuenus B 9 ki1acce rnpeamMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTD,
NEKTPOOTPHULIATEIBLHOCTD, CTEIIEHb OKUCIICHNS, XMMUUYECKasl PEAKIUs, XUMUYECKasl CBSI3b,
TEIUIOBOU AP PEKT peaKinu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOD, HJIEKTPOIHTHI, HEIJIEKTPOIIUTHI,
JIEKTPOIUTUYECKAs AUCCOLMALMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe
paBHOBecHe, 00paTUMbIE K HEOOPATUMBIE PEaKIUH, OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKMCIICHHE M BOCCTAHOBIIEHHE, AJIIOTPONHSL, aM(pOTEPHOCTH,
XUMHYECKas CBA3b (KOBaJIEHTHAs, IOHHAs!, METAJNINYECKas ), KpUCTAIIIMYECKasl pelI€TKa, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKINH, TPEAETIBHO JonycTUMas KoHueHTpauus [TJ1K
BEIIECTBA;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHN U IIPUMEHSATD 3TH MOHATHSI IIPU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;

HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMsI (POPMYJI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIINI;

OIIPEACIIATH BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX YIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAMJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIACcCy COEIMHEHUH 110
(dbopMyniaM, BUJ XUMUYECKON CBA3M (KOBAJIECHTHAsI, MOHHASI, METAIJINYECKAs) B HEOPIraHUUYECKUX
COEIMHEHUSX, 3aps]l MOHA [0 XUMHUYECKOH opMyIie, XapaKTep cpelibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, THUI KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpsiBatTh cMblca [lepuonnueckoro 3akona [, 1. MenaeneeBa 1 1eMOHCTPUPOBATh €TI0
MMOHMMAaHKE: OMHCHIBATh U XapaKTepHU30BaTh TabnuunHyto popmy Ilepnoanueckoil cucreMsl
XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas MOArpymmna (A-Tpymnma)» u «obo4Has
noarpynna (b-rpynna)», maneie u 601bI1IME TEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sAApa, 001ee YHCII0 IEKTPOHOB U pacrpeielieHne uX 1o
AJEKTPOHHBIM CJI0SIM), 0OBSICHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX
COEMHEHMH B Npeienax MajblX IEPUOIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIINH
(10 YMCIly U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILIECTB, M0 TEINIOBOMY 3P (HEKTY, 0 U3MEHEHUIO
CTETEeHEN OKUCIICHNUS XUMHUYECKUX DJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CIICIU(PHUECKIE XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKast ONUCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPaBHECHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTABJISITh YPABHEHHMS DJICKTPOJIMTUYECKON TUCCOLMALMN KUCIIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U
COKpaIEHHbIC YPAaBHEHUS pEaKkIil HOHHOTO 0OMeHa, YpaBHEHUS PEaKIii, TOATBEPIKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI IIOCPEICTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIO
XMUMHYECKOI'0 3JIEMEHTA 10 (OpMYJIe COEMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInH;

co0Jr01aTh MpaBUIIa M0JIb30BAHHS XMMUYECKOHM MOCYA0H 1 1a00paTOPHBIM 000pyIOBaHUEM, A
TaKe IpaBuiIa 0OpallleHus ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMU IO BBIITOJIHEHHIO
12a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYESHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa 1 yrIeKucioro rasa);

IIPOBOJUTH PEAKIIMH, IIOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JINYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynb(at-, FTUIPOKCU-UOHbBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLIUE
B BOJHBIX paCTBOpPax HEOPraHUYECKHUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMHA MBICIUTEIBHOMN NEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3alIHIO, BbISIBIIEHHE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLIUN, €CTECTBEHHO-HAy4YHbIE METO/IbI IIO3HAHUS —
HaOJI0ieHNE, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEalIbHbIM U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

Ne

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

KoHnTpoJibHbIE

IpakTuyeckue

JuaekTpoHHbIe (UU(poOBbHIE)

n/n NPorpamMMbl Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE PECYPChI
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
1.1 iﬁfgri;Hz?{)ﬁia; 12 651?552601(0171 5 2 Eubmorexa LIOK
' P https://m.edsoo.ru/7f41837c
NEATEIILHOCTH YEJI0BEKA
bu6mmoreka [IOK
1.2 BemiecTBa 1 XuMuyecKkue peakiuu 15 1 hitps://m.edsoo.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopon. [onsitie 06 6 bubnuorexa [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax u 8 1 bu6mmoreka [JOK
' COJIAX https://m.edsoo0.ru/7f41837¢c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPTraHUYECKUX COCTUHCHUH https://m.edsoo0.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CtpoeHune aroMoB. XUMHUYeCKast
cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1

3.2

[lepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX 31eMeHTOoB /[[. H.
Mennene-eBa. CtpoeHne aToma

XuUMHUYeCKasa CBI3b.
OKHUCIIUTEBLHO-
BOCCTaHOBUTEJIbHBIE PEAKIIHH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c



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

bu6mmoreka [JOK
https://m.edso00.ru/7f41837c
bubmuoreka [JOK
https://m.edso0.ru/7f41837c

Hroro no paszneny 15
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68
[MTPOI'PAMME

9 KJIACC

HavnmeHoBaHuUe pa3iesioB U TEM

KoanuecTBo 4acoB

JyeKTpoHHbIE (HU(POBBIE)

Ne i/ NMPOrpamMmblI Bcero Kontpoapnbie  Tlpakrmyeckue o0pa3oBaTe/bHbIE Pecypchl
Pa3nes 1. BemecTBO M XMMH4YeCKHE PeaKIUA
11 [ToBTOpEeHMEe U yriay6ienue 3HaHUN 5 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs JUCCOLIMAIIHS. 8 bubnuotexa [JOK
' XMMHYECKHe Peaklluy B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/uibl M MX cOeIMHEHMS
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 bubnuotexa [JOK
' anemeHnToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
o | oo o LOK
' PYHIIBL -ep https://m.edso0.ru/7f41a636
COEIMHEHUS
s | o e s | 7 o LOK
' PYTUIRL ’ p https://m.edsoo0.ru/7f41a636
COEIMHEHUS
e | S, B LOK
' N PYIIIBI. oA https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COSIMHCHUS
Hroro mo pazaeny 25



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

Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU S

N bu6mmoreka [JOK
3.1 Obmpe cBofiCTBa MCTAIIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxuelnme Metayuibl 1 UX COEIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Utoro mo pazneny 20
Paznea 4. Xumus 1 OKpy:Kamomas cpeia
4.1 BemntectBa 1 Mmarepualibl B KA3HU YeJIOBEKA 3 Eubmaorexa LOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMs 3 bubmiorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 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
No KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontpoabubie IIpakTuueckue wiyenus o0pasoBaTejbHbIe
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubnunorexa LIOK
yesioBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAAX O3HAHMS B XUMHH 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
, | Mo poale | Dpsmamtons | : B LOK
paTop P patit https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnunoreka LIOK
pasjeeHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | cneod (e mpmmcpe omoren mosapermoi | 1 ! Bu6mmorera LIOK
PUMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6nmorexa LIOK
6 ATOMEI H MOJICKY.TH1 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6nmorexa LIOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CI0KHBIE BEHIECTBA 1 bubmmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 buGmuorexa [IOK
YIApHOE Y1 https://m.edso0.ru/ff0d2d50
10 ?{fﬁﬁqﬁiﬁﬂgfﬁ i(;cg:je?{?;sz:'amMOB 1 bubmmorexa [OK
PMYyJa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OTtHocuTenbHas aTOMHAs Macca. 1 but6mmorexa [IOK
OTHOCHTEbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO dJIeMEHTa B 1 bubmmoreka [IOK
COEIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecta. Moiab. MonsipHas 1 bu6muotexa [JOK
macca https://m.edsoo.ru/ff0d5230



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKue U XUMUYECKHUE SIBICHUS. but6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUs IPOTEKAHUS Bu6mumoteka [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruuciaenus koiauyecTBa, Macchl BEIIESCTBA I10 bu6nuoreka [IOK
YpPaBHEHUSIM XUMUUECKHX PEaKIUi https://m.edsoo.ru/ff0d5708
18 (cooumenm. prorem smenens Bummorera LIOK
obMena) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- BuGnuotexa LOK
19 sHuMKIoneauct. O0o0enne u hitps://m.edso0.ru/ff0d40c4
cucTeMaTu3alus 3HaHui — :
20 KonTponabnas padora Nel no teme «Bermecta Bbu6mmoteka [JOK
U XUMHYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. Bubmorexa [[OK
21 Kucnopon — snemMeHT u mpocToe BEMIECTBO. hitps://m.edsoo.ru/ff0d448e
O30H —— '
®dusnyeckue 1 XUMHUECKUE CBOMCTBA Bu6miorexa [IOK
22 KHUCTIOpo/ia (peakluy OKUCIICHUs, TOPEHHUE). hitps://m.edsoo.ru/ff0d4614
TTonsarue 00 oxcumax — :
23 aaopatopmn n mpowsenooT BuGmmoreia LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
| o s ol pou, Bumorera LOK
OHFTHE O TOpMO COKOM YPaBHCHHH, https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTCPMHUICCKHIX PEAKIIHIX
s | s oo e, B LOK
PASTICHIE BO3/YXA, CHOCOOBL €10 https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAITICHHS
26 lonyeemie n cotmpane seropota Bubmorera LIOK
: onp poa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €TO CBOHCTBY
27 Bonopo — 351€MEHT U IPOCTOE BELECTBO. bubmuoteka [JOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4dd0

28 ®Ou3nvecKrue U XUMUYECKHE CBOMCTBA bu6nmoreka [IOK
Boj0opoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiITHE O KUCITIOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHUs BOAOPOIa B bubmmoreka [JOK
gabopaTopun https://m.edsoo.ru/ff0d4dd0
3 dlonyeenmien codmpanme soopora Bubatorexa LIOK
7 oHP AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY»
. . bubmuoreka [{OK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO hitps://m.edsoo.ru/f0d542e
o | amenems st soreme e B LOK
HoMy y https://m.edsoo.ru/ff0d55a0
BELIECTBA UIIH 00bEMY
o | e e e e e B LOK
peaxt N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 ®dusndeckue 1 XUMHYECKHE CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [IOK
36 CocraB ocHoBanwuii. [ToHsITHE 00 MHIUKATOpPAX https://m.edsoo.ru/f0d59e2
3 monacommonmse pacraops. Maccosen xons BuGmorexa LIOK
111 P pbL. a https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PACTBOPE
3B dipurotossente paormopon ¢ onperescon Bumiotera LIOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponpHas pabora Ne2 mo teme bubnmnorexa [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCupUKAIIUS, bu6nunorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
[TomydyeHue U XUMHYECKUE CBOMCTBA Bu6motexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHUS: COCTaB, KJIaCCH(PUKAIIHS, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHnne u XxuMHu4yeckue CBOWCTBa Bu6mumoteka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarnmus, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Toryuenue 1 XuMU4YEeCKHEe CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeanue): HOMEHKIATypa, CIOCOOBI bubmmoreka [JOK
HOJTyYCHHSI, XHMHYECKHE CBOMCTRA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTndeckas cBsI3b MEXy Kiaccamu Bbu6mmoteka [JOK
HEOPraHMYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN Bubmuorexa IOK
https://m.edsoo.ru/00ad9ch2
KonTtponbHas padota Ne3 no treme "OcHOBHBIE bubmuoteka [IOK
50 . )
KJIACChl HEOPTaHMYECKUX COCAMHEHHUN" https://m.edsoo.ru/00ad9ela
[TepBBIe TOMBITKH K upukanuu
51 XI:I\I/)II/I‘ICGCKEX BHeMe;II::):; ?IOH?II;I/IC 0 rpynmnax bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
2 cnirea xamtaccm srexentos 1L BuGmorera LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuoapl, rpynmnsl, OATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnmnorexa [JOK
H3oTons https://m.edsoo.ru/00ada342
o | oo chonoe o BuGniorsa LOK
T https://m.edsoo.ru/00adaébc
Meneneena
56 XapakTepucTUKa XUMUYECKOI0 3JIEMEHTA 110 bu6muotexa [JOK

ero noJyioxeHuto B [lepronnueckoit cucreme

https://m.edsoo.ru/00ada824
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. . Mengeneena

3nauenue [leproanyueckoro 3akoHa s

bubnunoreka LIOK

>7 DA3BITITL HAYKH H TPAKTHIH. A 1. ! https://m.edsoo.ru/00ada96e
MeHnzeneeB — y4€HbIN, TIEAAror ¥ rPaKIaHIH
58 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmnoreka IJOK
59 Honnas XuMuecKas CBAzp 1 https://m.edscIJlo.ru/OOadac34
60 KoBanenTHast mosisipHasi XUMHU4eCKasi CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOJIApHAs XUMUYECKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 Crenens okucrenus 1 https://m.edsc?é).ru/OOadae28
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINU 1 bubmorexa HOK
https://m.edso0.ru/00adb076
64 OKHCIINTEIN U BOCCTAaHOBUTEIIN 1 ﬁgg;?ﬁ?e%asiﬂﬁo()a db076
65 KonTponsnas pabora Ne4 o teme «CtpoeHue 1 bubmmoreka HOK
aroMa. XMMUYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6o01IeHNE U 1 bubmuoreka [IOK
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60011eHNE 1 1 bubmmnoreka HOK
CHCTEMATH3aLMs 3HAHUHI https://m.edso0.ru/00ad9cb2
68 PesepBublit ypok. O6o01IeHNE U 1 bubmuorexa [IOK
cucTeMaTH3als 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Tema ypoka Kont I Aara o0pa3oBaTe/ibHbIE
. Beero POJIbHBbIE PAKTHUECKHE | oyopyg p
padoThI padoThI pecypcbl
[lepuonnueckuii 3akoH. [lepuonnueckas
1 CI/I(SFGMI; XAMHUYECKHUX BHGMIG)HTOﬂB . N. 1 bubmorexa [IOK
https://m.edsoo.ru/00adb59e
Menpeneena
, | Do e | B LOK
https://m.edsoo.ru/00adb6b6
MEePHUOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunpsl XuMu4uecKoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJLIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel o teme
5 «[loBTOpEHUE U yriayOieHne 3HaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccugukarus XuMUuecKux peakiui no 1 bubnuoreka [IOK
Pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Tomrmeo rovoremum n rereporommn 1 ubmiorera LIOK
https://m.edsoo.ru/00adbe9a
peakumsIxX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@DakTOpHI, BIUSAIOIINE HA CKOPOCTh bubnnoreka [JOK
8 . 1 .
XUMHUYECKON pPeaKIMy U TIOJ0KEHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUH. 1 bubmuoreka [IOK
CuiibHbBIE U clTa0bIe 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peakMii 1 bubmorexa HOK
https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM 1 bub6mmoreka [IOK

B CBETE IPECTaBICHUN 00

https://m.edsoo.ru/00add5d8
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AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

XUMHUYECKHE CBOVMCTBA COJIEH B CBETE

bubmuorexa [JOK

13 MPEJICTABICHUNA 00 IEKTPOIIUTUICCKOM https://m.eds00.ru/00addgh?
IIUCCOIAAIIN
14 ITorsaTue o ruapoHN3e coneH buGnnorexa LIOK
P https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 0O0001eHre U cUCTEMAaTU3ALNS 3HAHUI hitps://m.eds00.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenue bu6mumoreka [IOK
9KCIIEPUMEHTAIBHBIX 3a0a4 https://m.edsoo.ru/00addbfa
17| Onreommonn pceoman BuGmorera LIOK
P A LT https://m.edsoo.ru/00addecO
XHUMHUYCCKUE PEAKIIMH B PACTBOPAX)»
18 OO01mas xapakTepuCcTHKa raJIOr€HOB. bubnnoreka [JOK
XUMHUYECKHE CBOWMCTBA HA ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19| comcans encficroa, momyaene BuGmorexa LIOK
» HOJLydeHHe, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20| onganns o manmes mayscime BuGnorexa LIOK
Loy » 1Y https://m.edsoo0.ru/00ade348
€€ CBOICTBY
I e B 10K
PeaKilui, a p a https://m.edsoo0.ru/00ade488
A30BITKE
29 OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25| Faxormermte sopu n coommenmi BuGmorera LIOK
A p 1 https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopoj, cTpoeHue, (pu3ndeckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
25 | eere s msees enocraa BuGmorera LIOK
’ https://m.edsoo.ru/00adea28
MPUMCHCHUE
26 XUMHUYECKUE PEAKITUH, JIKAITUE B OCHOBE bu6mmorexa [JOK
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IPOMBIIIJICHHOTO CII0C00a MOTyYeHUS
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPYXKAIOILIEH Cpelibl COCIUHEHUSIMHU CEPhI

https://m.edsoo.ru/00adec8a

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6mmoreka [IOK

27 IPOJYKTA PeaKIuu https://m.edsoo.ru/00adec8a
w | St e Ve B LOK
' ’ y ’ https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMHUYECKHe CBONCTBA

29 AMMHak, ero Gu3nYecKne U XUMHUYECKHE bubmunorexa [JOK
CBOMCTBA, MMOJYYCHUE U TIPUMEHCHUE https://m.edsoo.ru/00adf004
IIpakTrueckas ta Ne 3 o Tem

30 «ﬁznyqe;ileaal\f;f;Ki JIB?/%?{HZ eio bubmorexa [TOK

. ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KHCIOTa, e€ Ppusnueckue u bubnnorexa [HOK
XMUMHYECKUE CBONCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS

32 B KaUECTBE MUHEPAJIbHBIX Y100pEHUI. bubnnorexka [HJOK
XUMHYECKOE 3arpsI3HEHNE OKPYIKarOIIEeH https://m.edsoo.ru/00adf518
Cpellbl COETMHEHUSIMHU a30Ta

B o gumcoe manmecte ubmiorera LIOK

L https://m.edso0.ru/00adf68a
CBOWCTBA, MOJyYCHHE
o | Dememamame oo s meene BuGaionsa LOK
y ' https://m.edsoo.ru/00adfc20
npUpoaHOi cpenbl hocharamu

35 Yrnepon, paclipocTpaHEHUE B IIPUPOJE, bubmuoreka [IOK
bu3nyeckre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux Gpu3ndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHUECKHUE bubmuorexa [JOK

36 .
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepoa https://m.edsoo.ru/00adfebe
(%)

37 VYronpHas KUCoTa U €€ COu bubmorexa LIOK

https://m.edso0.ru/00ae006¢

38 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK

"ITosrydeHune yrieKuciIoro rasa.

https://m.edso0.ru/00ae027e
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KadectBennas peaxius Ha kKapOOHAT-HOH"

[TepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX bubmuorexa [JOK
39 1 .
BEILIECTBAX KaK O COCJAMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
. bu6mmoreka [IOK
40 Kpemnuii n ero coeammenns . https://m.edso00.ru/00ae080a
IIpakTrueckas ta Ne 5. Pemenn
41 3KI::2;IepH1\i§HETIaJII§16L(I)Xa3§L[afI n: TeeMe ) 1 Enbmorexa OK
N https://m.edsoo.ru/00ae0bf2
«Bakneime HeMeTauIbl U UX COCAMHEHUS
42 KonTtponsnast padora Ne3 o reme 1 bu6mumoreka [IOK
«BaxHele HeEMETAIUTbl U UX COSTUHEHUS» https://m.edso0.ru/00ae0e18
OO0m1as XxapakTepruCcTUKa XUMHYCCKUX
43 3JIEMEHTOB — METAJIOB. MeTaimnyeckas 1 bubnuorexa [JOK
CBSI3b U METAJIMYECKAs KPUCTAIIHUECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIIIOB
M Onexpoxmeckt pu nanpover ) Bumioreks LIOK
https://m.edso00.ru/00ae1156
METAJIJIOB
OO6mue cnocoObl MOTYYEHUST METAJLIOB.
45 CnnaBel. Beruncnenus no ypaBHEeHUsAM 1 bubnuoreka [IOK
XUMHYECKHX PEaKIUil, €CIIN OJTUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH
bu6mmoreka [IOK
46 Howsie 0 Koppo3HH MeTaILIoB 1 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Ilenoumbie MeTanbl 1 https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KU 1 Brbmuotexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KAJIbLHUU U 1 bubnmoreka [JOK
MarHui https://m.edsoo.ru/00ael15e8
50 Baxneime coenuHEHNS KaJIbIUI 1 bubmmorexa LJOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHne 1 cUCTEMaTU3AINS 3HAHUI 1
" N bu6mmoreka [IOK
52 JKEcTkocTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS 1 https://m.eds00.ru/00ac 1886
53 [IpakTudeckas pabora Ne 6 mo Teme 1 bubnmoreka [JOK
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"YKECTKOCTh BOABI U METO/IBI €€ YCTpaHECHHS"

https://m.edsoo.ru/00aelae8

. bu6mmoreka [IOK
>4 Amouumii 1 https://m.edsg).ru/Oanch
55 AmMdoTepHbIe CBOMCTBA OKCHIA U 1 bubmuorexa [JOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 1 https://m.edséfmru/Oanld%
57 Oxkcuapl, THAPOKCUIBI U cosn xkene3a (1) n 1 bu6mmoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTU3allUs 3HAHUH 1
9 mencpmenan s o Towe. ) BuSmmorerca LIOK
«BakHeHIIMe METaITbl U UX COSTUHCHUS https://m.edso0.ru/00ae3de8
Brrarcnenus o ypaBHEHUSM XUMHUYECKUAX
60  msbrkewm comoput npivect. 1 Bumorexa LIOK
N https://m.edsoo.ru/00ae1750
Brruucienus MaccoBO#t 101U BbIXO/a
MIPOYKTA PEAKITUU
61 O06o00meHre U cucTeMaTr3aIusa 3HaHUH 1
62 KonrtponsHas pabora Ne4 o teme 1
«BakueHme METalIbl M MX COCAUHCHUS)
63 BemectBa 1 maTepuanbl B IOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HU YeJIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuoreka [IOK
cpebl https://m.edso00.ru/00ae4270
65 Ponp XxvmMuu B pelIeHnH SKOJOTHYECKHUX 1 bubnnoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U 1 bubnnorexa [JOK
CUCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHNE U 1 bubnnorexka [JOK
CHUCTEMAaTH3aIMs 3HAHHMA https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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