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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma o X¥UMuM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30oBaHMs COCTAaBJIEHA HA
OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa30BaTeIbHOW MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBanusl, npejacrapieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
benepasibHOM paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEHIMU MPENoJaBaHus
yueOHOTO mipenMera «XuMus» B 00pa3oBaTelIbHBIX OpraHusanusx Poccuiickoi
denepanum.

[Iporpamma no xumun Ja€T NpeACTaBiICHUE O LEIAX, 00IIel CTpaTeruu 00yueHus,
BOCITUTAHUS U PA3BUTUS 00YUAIOIIKUXCS CPEICTBAMHU YYEOHOTO MpeMeTa, YCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, IMPETyCMATPUBAET PACHPEACIICHHE €ro IIo
KJIaccaM U CTPYKTYpHUPOBAHUE MO pa3jiesiaM U TEMaM MPOrpaMMbl IO XUMUU, ONPEIETSIET
KOJIMYECTBEHHBIE M KAUYECTBEHHBIE XAapaKTEPUCTUKHU COJEPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS  XMMHH C  Y4€TOM  MEXIPEAMETHBIX  H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, OnpenenseT BO3MOXKHOCTH MpeIMeTa JUisl peaju3alud TpeOOBaHUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOM 0Opa30BaTelIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOIO
oOuiero o0pa3zoBaHus, a TaK)Ke TPEOOBAHUMN K pe3ysibTaTaM 00y4YeHHs] XUMUU Ha YPOBHE
1ened U3ydeHus MpeiMeTa U OCHOBHBIX BUJOB yYEOHO-IIO3HABATENIbHOMN JESTEbHOCTH
00y4aroIerocsi 0 OCBOCHUIO yUeOHOTO COACpKAHMSL.

3HaHWE XUMHU CIY’)KUT OCHOBOM i (OpMHUPOBaHMS  MHPOBO33PEHUS
oOyuJarolerocsi, €ro MpeacTaBiIeHU O MaTEepUaJbHOM €IMHCTBE MHpa, BaXHYIO pOJIb
urparot GopMupyeMble XUMUEH MPENCTaBICHHS O B3aUMOIIPEBPALLEHUSAX dHEPIUU U 00
ABOJIFOLIMHU BEILIECTB B MPHUPOJIE, O MyTIX pelIeHUsl riI00aibHbIX MpoOIeM yCTONYHUBOIO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MUIICBOM W SKOJIOTHYECKOU
0€30IacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaM3ali BO3MOXKHOCTEH IJIsI CaMOpa3BUTHS M (POPMHUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (PYyHKIHOHATBHOU TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILUIEHUS M TBOPYECKUX CIOCOOHOCTEU
oOyyaroluxcsi,  HaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOW  JesTeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  HUCCIIEJOBATENbCKUX  YMEHUH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B TPOPECCHOHATILHOM S TEIBHOCTH;

3HaKOMHT CO CIlelu(UKON HAyYHOTO MBIIIJICHUS, 3aKJIa1bIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI1a HA E€JUHCTBO IPUPOJBI M YEJIOBEKA, SIBJIAETCS OTBETCTBEHHBIM 3TallOM B
(OpMUPOBAHNUN €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYarOIIUXCS;

croco0cTBYET (HOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00Opa3OBaHUE
00yJaroImxcs.

Jlanubple HampaBieHuss B OOY4YeHHMM XUMHUU OO€CIEeUMBAIOTCS CHElU(pUKON
coliepKaHusl yueOHOro MpeIMeTa, KOTOPbIN SBIISETCA MEeJaroru4ecky aganTUPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH Ha ONPEIeTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOmIero oOpa3oBaHUsI OPHEHTHPOBAH Ha
OCBOEHHE OOYyYalOUMMHUCS CHCTEMbl I€pBOHAUYAJIbHBIX TOHSATHH XWUMHUH, OCHOB
HEOPraHWYECKONM XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX MOHATHA OPraHMYECKOU
XUMHUHU.



Crtpyktypa coaepxaHHs NporpaMMbl IO XUMUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOT0 noaxoza K €€ n3yuyeHuro. CopeprkaHue CKJIaIbIBACTCA U3 CUCTEMbI IOHATUN
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHIN O XuMu4eckon peakuuu. O6e
3TU CHUCTEMBI CTPYKTYPHO OPIaHM30BaHbI 110 MPUHIUIY MOCIEIOBATEIBLHOTO Pa3BUTHUS
3HaHUU Ha OCHOBE TEOPETUUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKOMN TUCCOLMALINY BEUIECTB B pACTBOPAX.

TeopeTnueckre 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIUPUUYECKHU MOJYyYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIENOBATENILHO OT OJHOTO YPOBHS K JpYromy,
BBIMOJHSAS (YHKIMHM OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSA M
BO3MOKHOCTEH MPAKTUYECKOIO IPUMEHEHUS U TIOJTyYEHUSI U3y4aeMbIX BELIECTB.

OcBoeHHE TPOrpaMMBbl 10 XUMUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTABIISIIOLIEH HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue
XUMUU TPOUCXOJIUT C MPUBJICYEHUEM 3HAHUI U3 paHee U3YUYECHHBIX YUYEOHBIX MTPEAMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «®dusuka. 7 knacey.

[Ipy u3ydeHHH XUMUU HPOUCXOIUT (OPMHPOBAHME 3HAHMA OCHOB XHWMHYECKOU
HAayKl Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW JIESITeIbHOCTH
YeJloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphL. 3ajaya y4eOHOro
npeIMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUM — BaKHEMIINX
(akToOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH, JOCTYIHBIX 0000IEeHUI
MHUPOBO33PEHYECKOT0 XapakTepa, Si3bIka HayKd, B MPUOOIIEHUH K HAYYHBIM METO/aM
MO3HAHUS TpPU M3YyUYEHUU BEIIECTB M XUMHUYECKMX pEaKIuil, B (HOpPMUPOBAHUU U
pa3BUTUU TO3HABATEJIbHBIX YMEHUW M MX NPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOH U
y4eOHO-HCCIIeI0BATENIbCKON AESITEIbHOCTH, OCBOEHUH MpaBuil 0€30MacHOro o0OpalieHus
C BEUIECTBAMU B ITIOBCEJHEBHOM KU3HU.

[Ipy u3ydyeHHMM XUMUM Ha YPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs Ba)XHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (QopMHpOBaHME  MHTEIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHATHIO  PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJIEHHOCTh O0YYEHUsI Ha CUCTEMATUYECKOE MPHUOOLIEHUE 00YyYaroIuXCcs K
CaMOCTOATEJIbHOM TO3HABATEJIBHON JIESITEIbHOCTH, HAyYHBIM METOJaM I103HAHMS,
(hOpPMUPYIONTUM MOTHUBAIIUIO ¥ Pa3BUTHE CITIOCOOHOCTEH K XMMUHU;

— o0ecreyeHue yciaoBui, CHOCOOCTBYIOIIUX MPUOOPETEHNIO 00YUYaIOIIUMHUCS OIbITa
pPa3HOOOpa3HOW JAESATEeNIbHOCTH, MO3HAaHUS M CaMOINO3HAHHWSA, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMITETEHLIU ), UMEIOIUX YHUBEPCAIbHOE 3HAUYCHUE I PA3IUUYHbIX BUIOB
NEeSTEIbHOCTH;

— (opmupoBanue 001IeH HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETr0 MHUPA, UCIIOIb3Ys
3HAHUS W ONBIT, MOJYYEHHbIE NPU H3YYEHUM XHUMHH, NPUMEHSITh WX IPU PELICHUN
po0JieM B MOBCEIHEBHOM )XKM3HHU U TPYJOBOU JAESITENIbHOCTH;



— QopMupoBaHue y oOydYarOMIMXCS T'YMAaHHUCTHYECKMX OTHOLIECHUH, MOHUMAaHMUS
[IEHHOCTH XMMHWYECKUX 3HAHUM I BBIPAOOTKH SKOJOTMYECKU I1eJ1IecO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOU NEATETLHOCTH B LEISIX COXPAHEHHUSI CBOETO 3J0POBbS U
OKPYKaroIIEH IPUPOTHOUN CPEIBIL;

— pa3BUTHE MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOIICYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JATBHEHUIIIETO 00yUeHUSI.

OO6miee 4mCIIO 4acoB, OTBEAEHHBIX IS M3YYCHHS XUMUW HA yYPOBHE OCHOBHOTO
obmero oopazoBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 gaca B HEJEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYJBl. XHUMHUYECKHE 31eMEHTbl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi 4ol XUMUYECKOIO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BELIECTB. XMMHUYECKHE ypaBHEeHMA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAaHUEM, U3YUEHUE U ONMUCAHUE
(¢u3MYeCKuX CBOMCTB O0O0pa3sLOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJIEHCTBHUE MeJa ¢ KUCIOTOM) SIBICHHM, HAOII0ACHHE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkene3a ¢ pacTBopoM conu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHUE MOJENEH MOJIEKYII
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne xucnopoga. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUWH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/yXa, YCWIEHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpUpoOZi€ M B XKU3HU 4esnoBeKa. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Duzmdeckne W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBsI3b MEKIY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNPEIECICHUE CONEPKaHUS KUCIOPOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HatpyeM ©  KajibllueM) (BO3MOXHO HCIOJb30BaHUE BHJICOMATEPHUAIIOB),
uccieoBaHue OoOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaJJIaMH, pPEaKkluid HEUTpaIu3aluy, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MenageneeBa. CrpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€Hbli U
TpaXKJaHVH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHHU.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSTUIN, TAK U MOHSATHUM, SBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckast cuctemMa XMMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHUBl XWMHYECKOW CBSA3U. THIBI KPHUCTAIUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCA K Pa3jIMYHbIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, O OOpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOTre€HHBIX U TeTEepPOre€HHBIX
peakuusx. [lonsatue o karanuse. [lonsTne 0 XuMU4YeckoM paBHOBecUU. DakTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  HWCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckor cBsizu. Crenens aucconuanuu. CuiabHbIE U CI1a0ble AIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIEe peakiini Ha WOHBL. [[oHsITHE O THIpOIU3E COeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKLHH
OT BO3JCUCTBUS pa3IMUHBIX (PAKTOPOB, MCCIEIAOBAHUE DBIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, IpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBLHBIX 3a/1a4.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaIaMH, HEMETallIaMH, IIeJIo4amMH). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKUE CBOMCTBA, NOJy4YE€HHE, NMpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M 4YEJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue U (PU3NYEeCKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYEeCKue CBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KucimoTel. Coam CEpHON KHUCIIOTHI, KAYECTBEHHAs PEaKLMs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUSA. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKHE U XHUMHYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcnonp30BaHne HUTPATOB M COJEM AaMMOHHS B KayeCTBE MHHEPAIbHBIX
yno0opeHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, Pu3NIECKUe U XUMHUIECKUE CBOMCTBA,
nosnyuyenue. Mcnonp3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
MOAU(UKAIINKA, PACHPOCTPAaHEHUE B TpHUpPoAE, (PHu3MYecKue U XUMHUYECKUE
cBoiicTBa. Ancop6Oiusa. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaepoja, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresza riao6albHOrO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KucnoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl UX TepepaboTku (OeH3WH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpax, OeJKax, yriieBogax — u ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenue. CoenuHeHUs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpobieMbl 6e30macHOro MCIob30BaHuUs
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAXKAIOIIHE (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOICHHE Mpoliecca OOYIIIMBaHUS caxapa Mo AeWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIK Ha Cyabdar-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa M HMX coeaUHEHUH (BO3ZMOXKHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyyeHue,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHHMS U (ochaT-uOH U U3ydeHUE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aj1a4 o TeMe «BakHelme HeMeTauIbl U UX COCIUHEHUS).

MeTa/JIbl U UX COEeIMHEHHS

OO6m1as XxapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHue MeTaiuioB. MeTtaimdeckas CBs3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CIOCOOBI 3amUThl BX OT Kopposww. CIuiaBel (CTajib, YyTyH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUIbI U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCIUHCHUM.

IllemoyHO3eMeIbHBIE METAIbl MAarHuid M KajJdbLIMM: TOJIOKEHHE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJE€HUE B MpUpoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. BaxuHeidmue coequHeHHS KalbIUs (OKCHJ, THAPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOKIEHHE B mpupone. Pusnveckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXKJAeHUE B mpupoae. dDusnmyeckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbl, TuapoKkcuabl U conr xenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPUANIOB), TMPHU3HAKOB  IMPOTEKaHUS
Ka4ECTBEHHBIX PEAaKIMii HA WOHBI: MarHus, KajJbllHUs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIeHUE SKCIIEPUMEHTANIBHBIX 3aj/1ad Mo TeMe «BakHelme
METAJUIbI ¥ KX COCTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, aanee — [1JIK). Poias xuMun B perieHnun 3K0JI0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

u3ydeHrne 0o0paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W NOHITHH, SIBISIOIIUXCS CUCTEMHBIMU JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHULIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEHUE OIbITA JIESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOM WH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHIO W TIO3HAHUWIO, J0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIUBUTYyaIbHON TPACKTOPUU MPOJAOHKCHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K MPUPOJIEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHMS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C JIPYTUMU MHOHSTHIMH), UCIOJIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXIY OOBEKTaMH H3Yy4EHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJCIbHBIEC MPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEICTABICHUN BBIABISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KA4ye€CTBE HHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALIUIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUUHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juainora v (WJIH) JOUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKEHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTAaX; JE€JaTh MPE3EHTALHUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOW W MCCJIEAOBATENBCKOM  JEATEIBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENBbHBIX 3a/1a4, CAMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM IIEJIU, YMEHUE
MCIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, ITPEIJIaracMbl€ B YCIOBUM 33 IaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOAHAs), BaJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUsS, XUMHUYECKasl peakius, KiacCUuPpuKaius peaxkiuid: peaxkiuu
COCMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiinu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAsI CBS3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mponeHTHas: KOHLIEHTpAaI|sl) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJCHHS (HOpMyT
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAaJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbich [lepuogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijpa, o0llee YUCIo 3JIEKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
pPa3JIMYHbBIX YCIIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICITUTEIHLHON JEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBA3EH — JUISI U3YyUYECHUS] CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUIHM, €CTECTBEHHO-HAYYHbIE METOMIbI
MO3HAHUA — HAONIOJCHWE, U3MEpPEHUEe, MOJEIMPOBAHUE, IKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  IOCYIOM W
7ab0paTOpHBIM  000pPYJIOBAaHMEM, a TaKXe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHMUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOIIBIO HHANKATOPOB
(;makmyc, heHondTagenH, METHIIOPAHXK U JPYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XWUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAIIMYECKass pemeETKa, KOppo3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEaKUHH, NPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuommueckoro 3akona /[I. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», mambie u OoJbIIME TEPUOIBI, COOTHOCUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHMSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJIEKTPOHOB W



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJICH, TOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopMmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIONIME  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTCIIBHON JIEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISIBICHUE
IPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIA M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u K 0 JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero OHTPO.ILHEBIE PaKTHiecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

yeJIOBEKa

19 BeliectBa 1 XuMHuecKkue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonsitue o kucnorax 5 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHX 3j1eMeHToB [[. 1.
Menpene-eBa. CTpoeHue aroma

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUe 1 yroyOneHne 3HAaHUMA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2| e e ; B 10K
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHTOoB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edso0.ru/7f41a636
COETMHEHUS
e | e o ; 1 ;B oK
' . PYIIIEL. post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETMHEHUSI
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO6mue cBO¥CTBa METAIIOB 4 bubnmorexa LIOK

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoThI pecypebi
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeKa. Tesa U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BeniecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabota Ne 2
5 «Il’)a;z[T;JIIquI/II(e iﬁece; (Ha mpumepe 1 bubmiorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | S oo | B 10K
PMYIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JJIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK



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
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OTtHOCcHuTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILECTBA 10 ypaBHeHmnv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swicroneancr. OSodee Bu6mnorexa LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
mpocroe BeuecTBo. O30H
Ouznyeckue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 mabopumopmt n mpovsmenmocrs Bu6miorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MIPeI0TBPALCHUS
| et B 10K
e oup flopora, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
7 Bonopon — anemeHT u npoctoe bubnnorexa [HOK
BemecTBO. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COMISAX bubmorexa LJOK
https://m.edso0.ru/ff0d50d2
30 Crioco6bl moTy4eHus: BOAOPO/1a B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
o | e e BuGorsa 101
Y1 Up AOpOaa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
| B o Busorea 101
BOLICCTR My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o Brruncnenus 00bEM0B ra30;01;2 o Bu6morexa LIOK
YPABHCHHIO peakiiin Iia 0¢ https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCBIHIeHHLIe

bubmuorexa [JOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCUpUKaI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubnmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
46 cnocotm monyeenin. etk Bu6miorera LIOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre 1 cucTeMaTru3aIs 3HaHUIA bubnuoteka [JOK
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KonTtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBICUI:J'IaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9e1a
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucteMa XMMHUYECKUX BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [lepuoapl, rpymnmbl, MOATPYIIITHI BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
IrpaKJaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckas CBA3b bubmiorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosspHasi XuMU4ecKast bubnuoreka [IOK
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CBS3b https://m.edsoo.ru/00adaab9
62 Crenen, oKuCeHI . Etptlgsj?;lr%?:(;ggrou/%OadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK

peakuuu https://m.edsoo.ru/00adb076
64 OxucauTeNny 1 BOCCTAHOBUTEIU 1 Et?gsj?ll;lr?f:;s%grou/%Oa db076
65 KonrtponsHas padora Ne4 o reme 1 bubnuoreka [IOK

«CtpoeHue atoma. XUMHUYECKast CBA3b) https://m.edso0o.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOTBHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 _

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpsl XuMH4ecKoil CBSA3H U THIIEI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bu6mmoreka [JOK
pEaKUuMi 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsgaTHE O CKOPOCTH XUMHUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOT'€HHEIX U 1 bubmiorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE bubnnoreka [JOK

9 1 ]
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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nuccornuani. CUIIbHBIE U CIIA0bIE
AJIEKTPOJIUTHI

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

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakt https://m.edso00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IPEACTABIIEHNAN 00 bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IIpUMEDE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE CiOfICTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KUCIIOTHI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488
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OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 Q)HSII:III);[eCKI/IE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u
29 XI/IIVIl\lf;/II/I‘IeC’KI/Ie c(bl;oﬁCTBa MOJIyYeHUE U bubmorera [JOK
’ yd https://m.eds00.ru/00adf004
IPUMCHCHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁoi eHue ahEMPIaKa W3yUYEHUE €ro bubmorera [JOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonb30BaHue HUTPATOB U COJIEH nomorexa [10

https://m.edsoo.ru/00adf518
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dhocdopa (V) u

bubmuoreka [JOK
33 bocopuas KHCIOTd, pusmieckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOYICHUE
Hcnons3oBanue pochatos B
KaueCTBE MHUHEPAIILHBIX YA0OPEHUH. bubnmoreka [JOK
34 s .
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHUYECKHE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriiepoaa (1V)
37 VYronbHast KUCiI0Ta U €€ Colu bubmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 _
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 0 rpaHquCKHX BEIIECTBaxX KakK O Bubumorexa [IOK
P https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeimHeHAs Eubmrorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHen1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2
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Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

- «BaXHCHIMC HEMCTAILIBI 1 MX https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.
44 DIIEKTPOXUMUUECKUN PSIIT bubumoreka [IOK
P . P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAJUIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Berauciienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
Yp PCAKIIIH, https://m.edsoo0.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmiorexa IJOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
at IHenoumpie MeTanbt https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJILIIUS Bubumorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
50 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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"KECTKOCTL BOABI U METOEI €6
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edso00.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bubmuoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JTM BbIXOJIa MPOIYKTa
peaxiuu

61 O06o011eHre U cucTeMaTu3alus
3HAHUM
Konrtponsnas padora Ne4 o teme

62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso0o.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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