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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma o XMMuU Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U ¢ YIETOM KOHICIIUMU MPEMoAaBaHus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTernu OOydeHUs,
BOCTIIUTAHHUS W Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMU Y4EOHOTO MpEAMETa, yCTaHABIMBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl M0 XUMHUHU, ONPEIeIIseT KOJIMUYECTBECHHbBIC
Y KQYECTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO MIOCIEA0BATEIbHOCTh U3YUEHUS
XUMHUH C YIETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO IMpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaronuXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOoOBaHUI K pe3yJabTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBI HA YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinbTaTaM OOydeHUs XUMHUU Ha
YPOBHE TIeJIel U3YYCHHUs MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIPHON JCSITEILHOCTH
00y4aromerocsi o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHUE XUMHUU CIIY’)KUT OCHOBOH 111 (GOPMHPOBAHUS MUPOBO33PEHUS 00YJAFOIIETOCs, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPAHCHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3aiii BO3MOKHOCTEH IS CAaMOPa3BUTHS U (DOPMHUPOBAHUSI KYITbTYPBI
JUYHOCTH, € o011ei u (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHHE MBIIUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH 00ydJaronuXcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJl B DJKOJIOTHYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
yueOHOro MpeIMeTa, KOTOPHIH SIBISIETCS MeAarorn4eck afanTHPOBAHHBIM OTpakeHHEM 0a30BOM
HAayKW XMMUU Ha ONpeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMbI TIEPBOHAYAIIBHBIX IMOHATUM XUMHUH, OCHOB HEOPTAaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpyKkTypa coiepkaHHsl MPOrpaMMbl MO XHUMHH CHOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenuto. CojaepaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMITY MOCIEI0BATEIBLHOTO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;



— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOZMOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHUI U3 PAHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiaaccy.

[Tpu u3yueHn XMMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKOI HayKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — BaKHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEIILHON U y4yeOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oO0pa3oBaHMs Ba)KHOE 3HAUYCHHUE
IPUOOPENTH TaKUe LIETH, KaK:

— (popmupoBaHUE MHTEIIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o00pa3oBaHMUIo,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HANpaBJICHHOCTh OOYYEeHHS HaA CHCTEMaTHYeCKoe MpUOoOIIeHHe O0O0ydJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOAaM  I[O3HaHUf,
(OPMUPYIONTUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHH,

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONB3Ysl 3HAHUSI U OTIBIT,
MOJTy4YeHHBIE TIPH M3yYEHUU XUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HH U TPYJIOBOM JCSATEIHHOCTH;

— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH I€IeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpensl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npoduis U HAMPaBICHHOCTH JTaTbHEHUIIIEro o0yueHusl.

OO61iee yuciio YacoB, OTBEAEHHBIX IJI1 M3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTeMe HayK. Tena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
NO3HaHUA B XuMHH. Yuctele BenectBa U cMecH. CriocoObl pa3feneHus CMecen.

ATOMBI U MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popMyia. BaneHTHOCT aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUN.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacyérel mo popMynaMm XUMHUECKUX COCAMHEHUI.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMHUUecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX peaklui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAaHHWEM, HM3Y4YEHUE U OINUCaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBHE MeJa ¢ KUCIOTOM) SABJICHUM, HAOII0IeHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpPHOM KHUCJIOTHI C XJOpuaoMm Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE Xkelne3a ¢ pactBopoM conu Meau (1), n3ydyenue cnocoGoB pasaeneHus cMecei:
C TIIOMOLIBI0 MarHuTa, (UILTPOBAHUE, BbIAPUBAHUE, JUCTUIULILUSA, Xpomarorpadus,
IPOBE/ICHUE OYMCTKU MOBAPEHHOM cosiv, HAOJIOJEHUE M ONMCAHUE Pe3yJbTaToOB IPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHHe MOJeNed MOJIeKYI
(I1apocTepIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO3yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT 1 nipoctoe BemecTBo. Haxoxnenue Bogopoia B mpupoze, Gpu3ndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCO0BI MostydeHus. Kuciorel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinp pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus OxcHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHI0B. [losyueHne okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xkucnor. Homenknatypa kucinor. Ou3HUecKue U XUMUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBS3b MEK/y KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBECHHOE OINpeeliCHUEe COJEpKaHUsI KUCIOpPOoJa B BO3AyXe, MOJIYICHHE, COOMpaHHE,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpAIICHUsI rOpeHus (Imoxapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BojaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMaTepUaioB), HaOI0AeHHEe 00pa3lOB BEIIECTB KOJIHMUYECTBOM |
MOJIb, WCCJIEIOBAHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C PA3JIMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEILIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOil KUCIOTHI, KUCIIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHUE OJIHOTO METAaJIa APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4Y€CKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbIe MOMBITKH KIACCU(PUKAIIMN XUMUUECKHUX IeMeHTOB. [[oHATHE O TpynIax CXOMIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHTOB llepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO AJIEMEHTA MO €r0 IMOJI0XKeHHIo B Ilepnoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIMi (TOpeHre, PEaKIuy Pa3IoKeHHs, COSTUHEHNS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCTO0Ib30BAHNE KaK OOIINX €CTeCTBEHHO--HAYYHbIX MIOHATHH, TaK U IOHITUHN, SBIISIOMINXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAy4YHOI'0 LIMKIIA.

OO0111e ecTeCTBEHHO--HAYYHbIE IOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIETb, SIBJIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJI, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMuU4yeckKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHUM, N€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIHMX B PEAKIMH BEIIECTB, IO TEITIOBOMY 3P (DEKTY, 0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO YYacTHIO KaTajau3aTopa). OK30- H
SHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[Tonsitne o cxopoctu xumuuecko peakuuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMuueckom paBHOBeCHH. PaKTOPBI, BIUSAIOLUINE HA CKOPOCTh XUMHUYECKON
peaKkury U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHbBIE PEAaKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlIeHHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexaHW3M JTMCCOLMAINM BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U ca0ble 3JI€KTPOIUTHI.

Peakiun moHHOro o6MeHa. YClIOBHsI HMPOTEKAHUS peakiMii HOHHOrO oOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHU 00 3JIeKTpoJUTHYeCKOW auccornuanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI.
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIMH OT BO3ACUCTBUS PA3IMUHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, IIeJI04el U cosell (BO3MOKHO UCIIOJIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEICHUE OBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHUs pPeaKkLUui MOHHOro obOMeHa (oOpa3oBaHHE oOcaJKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHUs, COSAMHEHHs), Paclo3HaBaHUeE



HEOPraHMYECKUX BEIIECTB C IIOMONIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIICHUe
HKCIEPUMEHTANBHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUs aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu). Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xiaopuabl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oO1ye Kak MpeacTaBUTeNs Kiacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOT'0 CIIOCO0a MOJTy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUH B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10°KIH, 3arpsA3HEHUE BO3IyXa U BOJJIOEMOB), CIIOCOOBI €r0 MPel0TBPAILCHHS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWe B HpUpoie, (U3UYEcKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMoOHUs, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuYeHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (oOuIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
doctopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢uznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonb3oBaHue QochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIepoJ, alUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3(dext. YrompHas kucinora u eé
colu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHNe KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJIUIEPUH, YKCYCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TepepaboTku (OEH3MH), UX POJIb
B OBITY U IpOMBINUIEHHOCTH. [loHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax,
YIJIeBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuge kpemuusa (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMd XJOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOMIOJeHHEe TMpolecca OOyrauBaHUsA  caxapa MO JIeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHWE C (PU3MYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THEIX U pochOopHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHUA U ¢pocaT-nuoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUANIOB), H3Y4YEHHE MOJeNel KPUCTAJUIMUECKUX pelmEToK anMmasa, rpadura,
¢dyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MIPOTHUBOrasa, MoJy4yeHue, COOMpaHue, paclio3HaBaHue U U3YYCHHE CBOWCTB
YIJIEKUCIIOro ra3a, MNpOBEACHHME KaueCTBEHHBIX pEakUuil Ha KapOOHAT W CUJIMKAT-UOHBI U
W3y4€HUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKATHON
IIPOMBILUIEHHOCTH, PELICHNE YKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Ba)kHelme HeMeTaJlIbl U UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepmoanueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa u CTpOEHHsS aTOMOB.
Crpoenue MeramioB. Meraminueckass CBsI3b M METAUIMYECKAs] KPUCTAIMYECKas pEHIETKa.
DNEKTPOXUMUYECKUN Pl HampsikeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHOCOOBI 3alMTHI UX OT Koppo3uu. CraBwl (CTanb, YyryH, AIOPATIOMHHUN, OpoH3a) W HMX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B Ileproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB [1.
H. Menpneneesa, CTpO€HHE UX aTOMOB, HaXOXACHUE B Ipupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUsl U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaJIbLUI: MOJI0KeHNE B [leprnoanueckoii cucreme
xumMuyeckux dnemMeHToB J[. M. MenneneeBa, cTpoeHue MX aTOMOB, HAXOXICHHE B IPUPOJE.
Pu3nyecKne U XMMHUYECKHE CBOMCTBA MarHusl W KajblHs. BaxkHeIMe COCOUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aToMa, HaxoXJaeHUe B npupoze. Ousnyeckue U XUMUUECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA aIFOMUHHSL.

Keneso: monoxenne B Ilepmonmueckoil cucreme Xxumuueckux daemeHtoB [l U.
MenpneneeBa, CTpOEHHE aTOMa, HaxOXJeHHe B npupozae. Ousznyeckne U XUMHYECKHE CBONCTBA
xkene3a. Okeupawl, Tuapokeunsl u comu skenesa (II) m xenmesa (lll), ux cocraB, cBoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE € 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUEHUE
pe3yIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHMJAa KajblMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs JKEIe3a B
KHCIoposie  (BO3MOXKHO — MCIIOJIb30BaHME  BUAEOMATEpUasoB), IPU3HAKOB MPOTEKaHUs
Ka4eCTBEHHBIX pEaKIMii Ha MOHbI: MAarHWs, KaJblMs, aTIOMUHUS, IIMHKA, xerne3a (I1) u xenesa



(1), meam (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATpHS,
Kalusl U Kablus (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWImne MeTallyIibl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BewectBa u MaTepuanbl B IOBCEJHEBHOM >KM3HM 4YeIoBeKa. be3onacHoe HCI0JIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momomip Mpu XUMHUYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Poib xumun B pemeHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJTUMEPHBIC MATEPHATIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHM, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEPUOAUYHOCTb, HAONIOJEHHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEepEeHHe, MOJIETb, SIBJICHHUE, TAPHUKOBBIN 3(pPeKT, TEXHOIOTHS, MAaTepUAIIBI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAsl PEIETKA, CIUIaBbl, (PU3MUECKHUE BEIUYNHBI, €UHUIIBI
U3MEpEHUs], KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThl, 3BE3/1b1, CoJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBUJIAMU M HOPMaMU TOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW NMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMoOTHYECKOr0 BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHUMAaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuell O MEPeqoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIIECTBEHHO MI0JIE3HOH,
yueOHO-UCCIeIOBATEIbCKON, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHMM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJACHHE U MIOCTYIKH CBOMX TOBAPHUILEH C TO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUIA MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABIISAIOLINE OCHOBY ISt
MOHWMaHHS CYIIHOCTH HAYYHOU KapTUHBI MHUPA, PECTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOTHON CPEoif, O PO XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
WH(GOPMAIIMOHHON U YUTATENBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBaMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, IPOCKTHON M HCCIEe0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JalIbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNA M HENPUATHE BPEIHBIX MPUBBIUEK
(ymoTpeOneHus ajakorojisi, HAapKOTHUKOB, KYypeHHWs), HEOOXOAMMOCTH COOJIOACHHUS TPaBUII
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccil u Tpyaa pa3IudHOro pojia, yBaXXeHHEe K
TPYAY U pe3yibTaTaM TPY10BOM A€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAHMM TI0 XHMMHH, OCO3HAHHBIA BBIOOP WHIWUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
o0pa3oBaHHusl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW NPOo(hEeCcCCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOMMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B TPOGECCHOHATBLHON CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K NIPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIOICHUS MPaBUil O€30MacHOTO MOBEACHHS MPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTy4YaeMble IPU U3YYSCHUH XUMUH, AJIs pEIIeHU 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJieM U MyTed UX pelieHus
MOCPEJICTBOM METOJ0B XMMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B coctraBe MerampeaMETHBIX Pe3y/lbTaTOB BBIIEISAIOT 3HAUMMbIE 751 (OPMHUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, KCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaAMETax U MO3BOJIIOT HA OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHUpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHI:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABINBATh
B3aMIMOCBSI3b C JAPYTUMHU IOHSTHSMH), HCIIOJIB30BATh TMOHATHS I OOBSICHEHUS OTACIHHBIX
(bakTOB U SABJICHUI, BHIOMPATh OCHOBAHMSI U KPUTEPUH IS KTacCU(DUKAIIMM XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYHMHHO-CIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyKACHHS (MHIYKTUBHBIC, NEAyKTHBHBIC, MO AHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYaEMBIX OOBEKTOB — XUMHMUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIIECCAX U SIBJICHUSIX.

ba3oBbie ucciieqoBaTe/bCKHE AeHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA IO3HAHHS, a
Takke B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOI0M MPOIECCa, CAMOCTOSTENIHHO TIPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOesIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
1 HOpM IIPECTABICHHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpATypa
XUMHYECKOTO COJIepKaHusl, CIIPaBOYHBIEC TOCOOUS, pecypchl IHTepHETA), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSTh Pa3INdHbIe METOJbI M 3alIPOCHI IPH MOUCKE U 0TOOpe MH(pOopMaLuu U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33134
onpeAeNéHHOro THIA, MPUOOPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIaICHHE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIOIb30BaTh U aHATU3UPOBATh B Ipollecce yueOHOH M HCCenoBaTeIbCKOn
JEeSTEIIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCHl (B XOJe Auajora M (WJIM) IUCKYCCHUU) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH OJYUEHHBIE PE3YJIbTaThl I03HABATEIBHOU JIEATEIbHOCTH B YCTHBIX
W THMCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAlMI0 PEe3yJbTAaTOB BBIMOTHEHUS XUMHUYECKOTO
JKCIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON JI€ATEIbHOCTU MPU PEUICHUM BO3HUKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
Oo0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHALIUS COBMECTHBIX JEHCTBUM, OMPEIEICHIUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1€l CTBUSA:

YMEHHUE CaMOCTOSITEIbHO ONPEAENATh UENHN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIUPOBATh M MPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOKO JIESTEIBHOCTh, BHIOMpATH
Haubosee 3¢ PeKTUBHBIE CIOCOOBI pelieHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIH KOPPEKTUPOBATH MPEIJI0KEHHBIA AJITOPUTM JI€UCTBUIM ITPY BHITIOJIHEHUH 33 JaHHUI
C y4éTOM TONy4yeHHUs HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O pe3ysIbTaTa 3asBJICHHOM 1I€JH, YMEHHE MCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB IO OCBOCHHIO O00S3aTENBHOTO COAEPIKAHUS,
YCTaHOBJIEHHOIO JAaHHON (QenepanpbHOil paboueld mIpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJarlolMMUCs Hay4YHble 3HAHUS, YMEHHs U CHOCOObI JedcTBuid, crnenuduueckue amus
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUW: aTOM, MOJEKYJa, XUMUYECKUI

JJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/IHAsI), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO JIEMEHTa
B COCAWHEHHWM, MOJSIPHBIH 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COIlb,
3JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHYECKasi PeakIns, KiacCupuKaIus
peaKklMii: peakliui COeIMHEHMS], PEAaKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUuU
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKuH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyC aromMa, XUMHUYEcKas CBS3b,
MOJISIpPHAsE W HETOJspHAsh KOBAJICGHTHAs CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMYECKHX TMOHSATHH U NPUMEHSATH 3TH
MOHSATHS NPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBICHHS (OpMYya BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTIpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHHH 1o ¢opmynaaMm, BHI XHUMHUYECKOH CBs3U
(xoBasieHTHAs! ¥ MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHneneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHUE TMEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo;
ONKCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh IMOHATUS «TJaBHas moarpynma (A-rpynma)» u
«moboynass moxarpynna (b-rpymma)», maneie ¥ OONBIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMetTcs B Tabmume «llepronnyeckas cucremMa XMMHYECKHX
anemeHnToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCcTaB M 3apsii sapa, oOlIee 4YHUCIO D3JIEKTPOHOB MU
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3UYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TMPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakii;

IPUMEHATh OCHOBHBIE ONEpallMyd MBICIMTENbHOM NEATETbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHME, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCU(UKAIMIO, BBISIBICHUE MPUUYUHHO-
-CJIeJICTBEHHBIX CBsI3eH — Ul M3Y4EHHUS CBOMCTB BEIIECTB MU XMMMUYECKHX PEaKLuH,
€CTECTBEHHO-Hay4YHbIE€ METO/Ibl IO3HAHMSI — HAOII0ACHUE, U3MEPEHNE, MOJEIINPOBAHHE,
HKCIEPUMEHT (peasbHbI U MBICICHHBII);

clleZloBaTh MpaBWUJaM IOJb30BAaHUS XMMHUYECKOH mocynol M J1abopaTOpHBIM
0o0opy/soBaHUEM, a TaKXke IpaBWiaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMHU T10 BBITOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MOJYYEHHIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAa W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM 0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C IOMOIIBIO UHIMKATOPOB (JIAKMYC, (heHOIPTaICHH, METUIIOPAHXK U JAPYTHE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XUMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHbBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKUUd HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pEeaKlUH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTENb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, HOHHAs, MeTaJIM4yecKas), KpUCTAUIMYEcKas peméTka, KOppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKUuu, NPeIelbHO IOIyCTHUMas
koH1eHTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB M UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH Mo (GopmynaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COCIMHEHUSX, 3aps]l HOHA IO XHUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», maneie u OosibLIME MEPUOJBI,
COOTHOCUTbH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINIECKON TaOIHIIe, C YUCITOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl sA1pa,
o0Iiee YUCIO AIIEKTPOHOB U paclpeiieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB SJEMEHTOB M HX COCJAMHEHUH B
npeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKUUU BEIIECTB, 110 TEMJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUYECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHbIE U COKpALIEHHBIE YPAaBHEHUS pPeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA M0 (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKIuu;

coONrofaTh MpaBujia MOJB30BAHUS XUMHUYECKOW TMMOCYyJ0M U J1abopaTOPHBIM
o0opy/soBaHUEM, a Tak)Ke IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
HMHCTPYKIIUSMU TIO BHITMIOJTHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAaUYECTBEHHBI COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdar-,
CUJIMKAT-, Cyib(aT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIAHMUECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OTIEPAIlMU MBICTUTEILHON NEATEIHbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IEeHHEe, CHCTEeMAaTHU3AlHI0, BBISIBICHUE MPHUYNHHO-CIEICTBEHHBIX
CBSI3eH — JUI W3YYEHHs] CBOMCTB BEUICCTB M XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAy4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komirectso acon JuiekTpoHHbIE (UG POBHbIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasmkie TipaxTiaeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Paznen 2. BaxHeiilme mpeacTaBUTEIM HEOPraHUYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 bu6nmoreka [IOK
00 oKkcHmax https://m.edsoo.ru/7f41837c¢
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJI0TaX U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPTraHUYECKUX COCTUHCHUI https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 30

Pa3nea 3. Ilepunonuyecknii 3akoH u Ilepuoguyeckas cucrema xumudeckux daemMenToB /JI. M. Mennesneesa. CTpoenne aToMoB.

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrema

3.1 XUMHAYECKUX deMeHToB J[. U. 7
Menpene-eBa. CTpoeHue
aToma

bubmmorexa [JOK
https://m.edso0.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

XUMHYECKas CBA3b.
3.2 OKUCIUTEIILHO- 8
BOCCTAHOBUTEIIHHBIC PEAKIIHH

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

Hroro no pazaeny 15

PesepBHOE Bpems 3

bu6nuoteka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 68



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

9 KJIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiun
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmumoreka [IOK
' OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmebl. ["anorenst https://m.edso0.ru/7f41a636
o | s s ; B LOK
' PYHIBL P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mras XxapakKTepuCTUKa XUMHUECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCIMHCHUS
e | s e ; 1 ,  momoa Lox
' o PYTHIEL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paszneny 25
Paznesn 3. Merajuiibl M MX COeIMHEHMSI
. bubnuotexa [JOK
3.1 OO01mure CBOMCTBA METAIOB 4 https://m.eds0o.ru/7f41a636
3.2 Bakueiiire MeTaibl U UX COSIUHEHUS 16 1 2 Eubmorexa LIOK

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



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

Wroro mo pazneny 20
Pa3znen 4. Xumusi 4 OKpysKaomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmmorexa LIOK

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

Hroro mo pazaeny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoJsnyecTBO 4yacoB JIeKTPOHHBbIE U(PPOBHIE
o/ Tema ypoxa Beero Konrpoabnsie Ilpakruueckne  00pa3oBaTebHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yenroBeka. Tema u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBL 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTtele BemecTBa U cMecd. CIocoObl 1 bu6mmoreka [IOK
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
IIpaxkTHueckas Ta Ne 2 «P HH
5 caf:ceﬁ (Ez r?pﬂllj\jgge il)IJ{T/ICTKH 2rllg’(ffaeei;)eeHHeo171 1 bubmorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOTIEKYJIEL 1 https://m.eds;f).ru/fdeZaGc
7 XHUMHUYECKHUE DJIEMEHTBI. 3HaKH (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U ClIOXKHBIE BEIIECTBA 1 bubmaorexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
10 Xnwsconin Gopyia, Barenmocr arovos | 1 BuSmoraxa LIOK
) https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JIEMEHTOB
11 OTHocUTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK

OTtHocuTenbHAsE MOJIEKYJIIpHAsi Macca

https://m.edsoo.ru/ff0d323c



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

MaccoBas m0JIs XUMHYECKOIro 2JIeMEHTa B

bubmuorexa [JOK

12 COCTMHEHHU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 duznyecKknue 1 XUMUUECKHE SBICHUS. bubmuoreka [JOK
XUMHYECKas pEeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yclIoBHS TPOTEKAHUS bubmuorexa [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beraucnenus konmmaecTBa, MacChl BEIIECTBA bu6mmoreka [IOK
110 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUit https://m.edsoo.ru/ff0d5708
18 (coommen. pastokena, svewena bubmiorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 ouamcionemer, OGobmenme n ubmiorera LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHHA
20 Konrtponsnas padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHYECKUE PEAKIIUU https://m.edsoo.ru/ff0d4290
2 Koenepon o s n npoctoe netmeerso BuGmiorera 1K
’ https://m.edsoo.ru/ff0d448e
O30H
2 eropona (peartam oxueremun, ropeni) ubmiorera LIOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax
23 saGoparoptn npowmensocrn ubmiorera LIOK
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMuIeckoil peakiuu, BuGmuorexa LJOK
24 MOHSTHE O TEPMOXUMHUYECKOM YPAaBHECHHH,

9K30- 1 SHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib 1 METaH).

bubmuoreka [JOK

25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ffod4cda
IPEIOTBPAIIICHHS
IT 0
26 «ﬁii;i:iﬁceafl E?)ggli)zgne?’KI;(zz;(e)ggna bubmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
27 Boxopon — 3i1eMeHT U IPpOCTOE BELIECTBO. bubmumorexa [IOK
HaxosxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUCITOTaX U COJISIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnuorexa [JOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
g | s o e B 10K
- oHP AOPOAd, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €TI0 CBOMCTB)
N " bubmuorexa [JOK
32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo https://m.eds00.ru/ff0d542e
I B LOK
oMy y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BbEMY
| Eemems b e e B LOK
pear N https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
35 Du3NYeCcKue U XUMUIECKHE CBONCTBA BOJIBI bubmorexa LHOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHINKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacklmeHHbie u Bubmorexa LIOK
37 HEHACBIIIEHHBIE pacTBOpbl. MaccoBas J0J1st

BCIIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bu6mmoreka [IOK

38 OTpeIeIEHHOM MaCCOBOM J0IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BELIECTBA
39 Kontpoinbnas padora No2 o teme bubmuorexa [JOK
«Kucnopon. Bomopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | momomensm: oo BuGorera LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne 1 XMMHYECKHE CBOMCTBA KUCIIOT bubmmorexa [TOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
NOJTY4eHHs, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTiueckast pabota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'eneTnyeckas cBs3b MEXKy KiaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COSTMHEHUI https://m.edso0.ru/00ad9a50
49 PesepBuslit ypok. O60011eHMEe 1 bubnnoreka [JOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/00ad9cb2
'I'<OHTp0JIBHa$I pabota Ne3 o reme Bubnuotexa LIOK
50 OcHoOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

51 XUMHUYECKHX AJIeMEHTOB. [loHsTHE O IpyImax Enbmorexa OK
' pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepuonnueckuii 3akoH u [lepuoanueckas BuGmmotexa LIOK
52 cHCcTeMa XUMMHUYECKuX anemMeHToB []. M. .
https://m.edsoo.ru/00ada52c
Mennenecena
53 Ilepuoapl, IPyIIIBL, TOATPYIIIILI Enbmorexa OK
PHOJBL TPY » TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnnoreka [JOK
H3oTonsl https://m.edso0.ru/00ada342
B | orenron Hoonot oo 1 1 BuGmorexa LIOK
pHOa - https://m.edsoo.ru/00adasbc
Mennenecena
XapakTeprucTuKa XUMHYECKOTO 3J1i:MeHTa o Bubmorexa LIOK
56 ero nosioxxeHuto B [lepuoguyeckoit cucreme ]
https://m.edsoo.ru/00ada824
JI. 1. Menaeneea
3nauenwue [leproaudeckoro 3akoHa Jijist
57 pa3BuTHs HayKku U nipaktuku. J1. U. bubnnorexka [JOK
MeHneneeB — y4EHBIH, IeIaror u https://m.edso0.ru/00ada96e
rpaKJIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumuyeckas CBA3b Eubmiorexa LJOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas moisipHas XUMHYECKas CBA3b bubmaorexa LJOK
P https://m.edsoo.ru/00adaab8
61 KoBanienTHas HEmOIsIpHAS XUMHUYECKasI CBA3b bubmmorexa LJOK
p https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS Eubmorexa LIOK
https://m.edsoo0.ru/00adae28
bu6mmoreka [IOK
63 OKHCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIINN

https://m.edsoo0.ru/00adb076
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bubmuorexa [JOK

64 OKHCTTUTENIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
65 Kontposbnas padora No4 o teme 1 bubmuorexa [JOK
«CrpoeHue aroMa. XMUMHUYECKasi CBSI3b» https://m.edso0.ru/00adb486
66 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumorexa [IOK
CHCTEMATU3ALMSA 3HAHUN https://m.edso0.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cHCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ad9cb?2
68 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema ypoka B Konrpoubusie Ilpakruyeckne  00pa3oBaTe/IbHbIe
cero
padoTbI padoThbI pecypcbl
Ilepuonnueckuii 3akoH. [leprnonnueckas
1 CI/IfTeMI; XAMHYECKHX aneMEHTf)[B AU 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKIIZ/)IX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
PBRIX TP https://m.eds00.ru/00adb6b6
NIEPUOJIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 .

HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpsl XuMu4uecKoil CBSA3U U THIIEI bu6mmoreka [IOK

4 N 1 .

KPUCTAJNINIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme

5) «[loBTOpEHUE U yrinyOieHNe 3HaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccugukarus XuMUuecKux peakuui mno bubnuoreka [IOK

6 1 )
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIINU.

7 [TonsiTue o FOMlz)FeHHbIX U TeTe OFSHHBII;( 1 bubmorexa LHOK

p https://m.edsoo.ru/00adbe9a
peakuusax
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 DakTOopBI, BIUAIOIIME HA CKOPOCTh 1 bubnuoreka [IOK
XMUMHYECKON PeaKIMu U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK

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

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUH. 1 bub6nuorexa [IOK
CuiibHbIe U cl1a0ble 3JICKTPOIIUTHI https://m.edso0.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK

1 Hownbie ypaBHCHHA peakiiHi https://m.edsoo.ru/00add448

12 oonosami  esere npereraseri o6 uGanorexa IOK
A https://m.edsoo.ru/00add5d8
XuMu4ecKue CBOHCTBA cONelt B CBeTe Bubmiorexa [IOK

13 MPEJICTABICHUNA 00 IEKTPOIUTUICCKOM https://m.eds00.ru/00addgh?
IUCCOLIMAIINT — :

. bubmuorexa [JOK

14 Homstre o ruapomse coieit https://m.edso0.ru/00add9d4

15 Peseprublit ypok. O600mIeHNE U bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00addd12

16 [IpakTuyeckas padora Ne 1. «Permenue bubnnorexa [JOK
9KCIIEPUMEHTAIBHBIX 3a0a4 https://m.edsoo.ru/00addbfa
KonTponbnas paborta Ne2 o teme BuGnuotexa LIOK

17 «INEKTPOIUTUYECKAS] TUCCOLIAALIMSL. https://m.eds00.ru/00addecO
XUMHUYECKUE PEaKI[uy B paCTBOPAX)» — '

18 OO01mas xapakTepuCcTHKa raJIOr€HOB. bubnunoreka [JOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEpE XJiopa https://m.edsoo.ru/00addfe2
XIT0OpOBOJOPOI. E:OJ'ISIHaSI KHCJIOTA, Bubnorexa [TOK

19 XUMUYECKHE CBOWCTBA, MOJTyUYEHUE, https://m.eds00.ru/00ade104
IPUMEHEHHE — '
[IpakTnueckas pa60Tva Ne 2 o teme BuGmuorexa LIOK

20 «[Tony4yeHne CONTHON KUCIOTHI, U3y4YEeHUE https://m.eds0o.ru/00ade348
€€ CBOWCTB» — '

g | D e e Busorea 101
DEAKILIH, A P A https://m.edsoo.ru/00ade488
U30BITKE

29 OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnmnoreka [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUY CEPHI.

23 HaxosxneHnue cepsl 1 €€ CoeTMHCHUH B Enbmorexa OK
g https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl

24 CepoBogopoi, cTpoeHHE, (PU3HUECKUE U bubmmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCI0Ta

25 qmswi[ecxng u xmfnqecxne CBOIz/'ICTBa bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XYUMUYECKUE PeaKllny, JIexKalllrue B OCHOBE

26 IPOMBIIIICHHOTO CIIOC00a MOTyYESHHUS bubnnorexa [HOK
CEpHOM KUCIOTH. XUMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIOILEeH Cpelibl COEUHEHUSIMUA CEPbI

27 Brrancienne MaccoBoit 107U BBIXO/1a bu6mmorexa [IOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-

28 rpymmsl. A30T, paclipOCTPaHEHUE B bubnnoreka [JOK
npupoe, GU3NIECKUE U XUMUYCCKUEC https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUe bu6nmoreka [JOK

29 . .

CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00adf004
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁonyquHe al\fMI/IaKa U3Y4YECHHE €TI0 bubmmorexa [TOK
Y ’ https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN

32 aMMOHMS B KAYECTBE MUHEPAIbHBIX bubmuorexa [JOK
ynoOpeHuit. XuMudeckoe 3arps3HeHne https://m.edso0.ru/00adf518
OKPYKArOIIeH CpeJIbl COSTMHCHUSIMA a30Ta
®ochop. Oxeun bocdopa (V) u pochopras Bubmorexa LIOK

33 KHCII0Ta, GU3MUYSCKUE U XUMUICCKHEC

CBOﬁCTBa, MOJIYYCHHC

https://m.edso0.ru/00adf68a
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Hcnons3oBanue gochaToB B KauecTBe

34 MUHEpaIbHBIX yIOOpEeHH. 3arps3HeHne bubmorexa LIOK
N ' https://m.edsoo.ru/00adfc20
PUPOIHOM cpeapl hocharamu
35 Yrnepon, pacipocTpaHEHHE B IIPUPOJE, bubmumorexa [IOK
bu3nUecKkrue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraeposa, ux Gpusndeckue u
XHUMUYCCKHE CBOMCTBA. DKOJOTHUYSCKHUE bubmuoreka [JOK
36 .
po0JIEMBI, CBA3aHHBIE C OKCHIOM YIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbpHas KUCIIOTa U €€ COJTU bubmorexa LHOK
https://m.edso0.ru/00ae006¢
| meemepled o BuGorea 10K
) " https://m.edso00.ru/00ae027e
KauecTtBenHast peakuus Ha KapOOHAT-HOH
[TepBOHaYaAIbHBIC TOHATHUS
39 Opel?aHOI/I;eCaIiII/IX BeeIHeOCTBaX K(z)l?( 0 Bronmozexa LIOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIIepoaa
40 Kpemnwuii u ero coenuuenus bubmaorexa LJOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
a1 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnuotexa [JOK
«BakHeWIIne HEMETaJIbl M UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS)
o
2 Baxmeinime neveraamn Bafmorexa [1OK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS)
OO01mast XxapakKTepUCTHKA XUMUISCKUX
43 AJIEMEHTOB — METAJJIOB. MeTaimnyeckas bubnmoreka [JOK

CBSI3b M METAJUIMYECKAs KPUCTAIUTNYECKAs
pemérka. PU3nMUeCKHe CBOMCTBA METAJIIOB

https://m.edso0.ru/00ae103e
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XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKUN PsiJl HAPSKCHHMA BH6H_HOTeKa 0K
METATIOB https://m.edso00.ru/00ae1156
OO6mmue criocoObl MOTYyYEHUST METAJUIOB.
45 CnunaBbl. BeruucieHus o ypaBHEHUAM bubmuorexa [JOK
XUMHYECKUX PEaKIUi, €CIId OJIUH U3 https://m.edso00.ru/00ae1156
PEareHTOB COJCPKUT NTPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmorexa [IOK
https://m.edso00.ru/00ael1278
bubnuorexa [JOK
47 Ilenosmpie MeTanbl https://m.edsg).ru/OanMbZ
48 OKcubl U THAPOKCUIBI HATPUS U KAJIUS EH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 [[lemouHO3eMENbHBIC METAILIBI — KAJIbIIUN 1 bubmunorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakneiiime coequHeHNs KalbIUs bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O06o0meHre U cucTeMaTr3aIus 3HaHUI
52 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS BH6H_HOTCKa LIOK
https://m.edso00.ru/00ae1886
o | e 6o e B 10K
i https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubmuorexa [JOK
>4 Amommrmi https://m.edsi.ru/Oanch
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Keneso https://m.eds<§f).ru/00aeld86
57 Oxcunsl, ruapokcuabl u conu xenesa (1) u bubmuorexa [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O06o00meHre U cucTeMaTr3aIus 3HaHUH
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[IpakTuueckas padora Ne 7. Pemenue

59 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 Enbmorexa OK
. https://m.edsoo.ru/00ae3de8
«BakHeie MeTallIbl U UX COCAUHCHHMS
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
60 HaGBITK WA COMEpRIT pIVECH, . bumotexa LIOK
. ) https://m.eds00.ru/00ae1750
BrruuciaeHus MaccoBO# JOIU BBIX0Oa
MIPOJIYKTa PeaKIuu
61 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
62 Kontponbnas paborta Ne4 o teme 1
«Baxknaennre MeTaiIbl 1 X COSIMHECHMS
63 BemectBa u maTepuansl B IOBCEIHEBHOM 1 bu6mmoreka [IOK
JKU3HH YeI0BEKa https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE OKpY Katolen 1 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHU 3KOJIOTHUECKUX 1 bubnnoreka [JOK
npoOieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnnoreka [JOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTH3aIs 3HAaHUI https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O60011eHNE U 1 bubnnorexka [JOK
CHCTEMAaTH3aLNA 3HAHUI https://m.edso0.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
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