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HHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma Mo XMMHM Ha ypOBHE OCHOBHOI'O OOLIEro OOpa30BaHMsl COCTAaBJICHA Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00Opa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwmsl, peactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (hemepalbHON pabodei MporpaMMBI
BOCIIUTAHUSI M C YYETOM KOHICMIUH MPEnoiaBaHus y4eOHOro npeaMeTa « XuMus» B 00pa3oBaTeIbHbBIX
opranuzauusax Poccuiickoit @enepaunu.

IIporpamMma mo xumun Ja€t MpeACTaBIeHUE O IENAX, O0IIel cTpaTernu 00y4eHns, BOCIUTAHUAS 1
pa3BUTHsL O0YYAIOIIUXCSl CPEICTBAMH y4eOHOI'O MpeAMeTa, yCTaHABIMBACT 00s3aTelIbHOE MPEIMETHOE
coJiepyKaHue, MpeyCcMaTpUBaeT Paclpe/IesieHue ero Mo KiaccaM M CTPYKTYpHUpOBaHHE IO pa3ieiaMm U
TeMaM TPOTPaMMBI IO XHWMHH, OMpPEIENIeT KOJIUYECTBEHHBIE M KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHUs, PEKOMEHyEMYIO TIOCIIEeI0BATEIbHOCTh M3YUCHHS XUMHHA C YYETOM MEXIPEIMETHBIX WU
BHYTPUINPEMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH oOyuarommxcs,
OTIpeIeIIIeT BO3MOYKHOCTH TIPEMETa ISl pean3aluy TpeOOBaHMA K pe3ybTaTaM OCBOSHHS OCHOBHOU
o0Opa3oBaTenbHONH TPOTpaMMBl Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKkke TpeOOBaHWUU K
pe3yiabTaTamM 06y‘ICHI/I$1 XMMUHU Ha YPOBHE Heﬂeﬁ HU3ydCHHA NpeIMETa U OCHOBHBIX BH/I0B y‘-IC6HO'
MO3HABATEIBLHOH JISSTETLHOCTH 00YYaIOLIEroCs TI0 OCBOSCHHIO YUeOHOTO COJePIKaHMsI.

3HaHWE XWMHHU CIy’)KAT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHUS OOYyYaroIIerocs, ero
NPECTABICHU O MaTepUalbHOM EIMHCTBE MHUpPA, BAXKHYIO pOJb HIPAIOT (OpPMUpYyEMble XUMHEH
MMpeaACTaBJICHUA O B3aMMOIIPCBPAICHUAX SHEPIUN U 06 9BOJIIOIMHU BCHICCTB B IIPUPOAC, O MYTAX PCHICHUA
TI00ATBHBIX TPOOJIEM YCTOHYNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOU, YHEPreTUYECKON, TTHINEBOH U
HKOJIOTUYECKON 0€30MTaCHOCTH, MMPOOIIEM 3IPaBOOXPAHEHUSI.

N3y4yeHue XxuMuu:

CIIOCOOCTBYET peaju3aldid BO3MOXKHOCTEH Ui CaMOpa3BUTUSI M (OPMUPOBAHHS KYJIBTYPHI
JTUYHOCTH, e€ 00mIei 1 (HyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIJ] B (DOPMUPOBAHUE MBIILICHUS ¥ TBOPUECKUX CIIOCOOHOCTEH 00YyJarOIINUXCsl, HABBIKOB
HX CaMOCTOSITEJIbHOMN y‘-Ie6HOI71 JACATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX W HUCCICAOBATCIILCKHUX YMCHI/II\/'I,
HEOOXOIMMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B IPOPECCUOHATLHON eI TeThHOCTH;

3HAKOMHUT CO CTeNn(UKON HAydHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI IEIOCTHOTO B3TJIs/Ia HA
C€IHUHCTBO IIPUPOALI u YCJIO0BCKaA, SABJISICTCA OTBE€TCTBECHHbBIM TarroM
B (hOpMUPOBAaHNH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (HhOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NPUPOJIE, K YEIIOBEKY, BHOCUT CBOH BKIIa/I B OKOJIOTHYECKOe 00pa3oBaHHe 00yYarOIIXCsl.

JlanHble HampaBjieHUs B OOyYEHHWU XUMHUHU OOECIICUMBAIOTCS CIEIM(DHUKON COJep:KaHusl y4eOHOTO
npeaMeTa, KOTOPBIN SBIISETCS MeAarornieckKy alallTHPOBAaHHBIM OTpa)KeHHeM 0a30BOI HAyKu XUMHH Ha
ONpPEENEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsi OPHEHTHUPOBAaH Ha OCBOCHHE
00y4JaloNMMHCS CUCTEMBI TEPBOHAYAIBHBIX IOHSATHH XWMHH, OCHOB HEOPTraHWYECKOH XUMHH U
HEKOTOPBIX OT/IEITbHBIX 3HAYMMBIX TTOHSITHH OPTaHNYECKOW XHMUH.

CTpyKTypa collepKaHus IPOTPaMMBbI 110 XUMHH c(HOpPMHUPOBaHA HA OCHOBE CHCTEMHOTO IMOAX0Ja K
e€ m3ydenuto. ConepKaHue CKIaIbIBACTCS U3 CUCTEMBI MIOHATHI O XMMUYECKOM 3JIEMEHTE M BELIECTBE U
CHCTEMBI MTOHATUH 0 XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYPHO OPraHW30BaHbl MO MPUHLHUILY
MOCIIEI0BATEILHOTO PAa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX TPEICTABICHUN Pa3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBHI BCETO €CTECTBO3HAHUS,

— Ilepuonmueckoro 3akona J{. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4Y€HUA O CTPOCHUU aTOMa 1 XUMHYECKON CBSI3H,

— TIpeACTaBIEHH 00 AIEKTPOIUTUYECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCCMaTPUBAIOTCA HAa OCHOBE AMIIMPHUUYECKH MOJTYYCHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MTOCIEIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBIIOJHISI PYHKIMHA OOBSICHEHUS
U NPOTHO3UPOBAHUSI CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH MPAKTHUYECKOIO0 NPHUMEHEHHs M IOJy4YEHUs
N3y4acMbIX BCHICCTB.

OcBoeHKe MporpamMMbl 0 XMMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHUS O XUMHUYECKON
COCTaBJISIIOLIEH HayYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOMN IMPUPO/Ibl, IEHHOCTHOTO OTHOILIEHUS K



HAyYHOMY 3HAHHWIO W METOJaM MO3HAaHWA B Hayke. V3ydeHHWe XMMHU TPOMCXOIUT C MPHUBICYCHHUEM
3HAHUU M3 paHee M3YUYCHHBIX YUeOHBIX IpeAMeToB: «OKpyskaromui Mupy», «buonorus. 5—7 kiaacce» u
«Du3zuka. 7 Kimacey.

[lpy w3y4eHWH XUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHWUN OCHOB XHMHYECKOW HAYKH Kak
0o0JacTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOH IesITeThHOCTH YellOBeKa W KaK OJHOTO U3
KOMITIOHEHTOB MHPOBOHM KyNbTyphl. 3amadya y4eOHOTO IpeaMeTa COCTOUT B (OPMHUPOBAHUH CHCTEMBI
XUMHAYECKUX 3HAaHUM — BaXHEWIIMX (DAaKTOB, TOHITHUH, 3aKOHOB M TEOPETUYECKUX TOIOKEHHH,
JIOCTYITHBIX OO0OOIIEHNH MHPOBO33PEHYECKOTO XapakTepa, sS3bIKa HAayKd, B MPHOOMIEHUH K HAYIHBIM
METOJaM TIO3HAHWS NPHU M3YYCHWH BEIIECTB W XUMHYECKHX peakiuii, B (HOPMHUPOBAHUU W Pa3BUTHHU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIBCKON
JeSITeIbHOCTH, OCBOCHHH TIpaBHJI 0€301MacHOT0 0OpallleHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HU.

IIpn n3ydeHnn XUMUM Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs BaKHOE 3HAYEHHE TPHOOPENTH
TaKue LeNH, KaK:

— opMUpOBaHHE HMHTEIJICKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOW K CaM0oOpa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSTEIEHOMY TPHHATHIO DEIICHHUH, CIIOCOOHOW amanTHpOBaThCcs K OBICTPO
MEHSIOIIIMCS YCITOBHSIM JKU3HH,

— HallpaBJICHHOCTh ~ OOy4YeHHMsT Ha  CHCTEMaTHYeCKoe  MpHoOuieHne  o0ydJarommxcs K
CaMOCTOSITETTFHOW TTO3HABATENbHON JIEATENBHOCTH, HAyYHBIM METOJaM IIO3HAHUS, (OPMHUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CTIOCOOHOCTEH K XUMUH,

—obecrieueHre  yCIOBHH,  CIIOCOOCTBYIOIIMX — NPHOOPETEHUIO  OOYYAIONIMMHUCS  OIBITA
pasHOOOpa3HOM JEATENbHOCTH, TO3HAHUSI W CAMONO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETeHIINH ), UMEIONINX YHUBEPCATbHOE 3HAYCHNE JIJISl PA3TIUYHBIX BUIOB ACSITEIHHOCTH;

— ¢opmupoBanue o0mEeH (HyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM 4YHCIIC
YMEHUI OOBSCHSTH U OLICHUBATH SIBICHUS OKPY)KAIOLIETO MUPA, UCIIOIB3Ysl 3HAHUSI U OTIBIT, TTOJTY4YCHHBIE
MIpH M3yYeHUH XWMUH, MPUMEHATh MX IPHU PEIIeHHH TMpoOJeM B TOBCEAHEBHOH KU3HU W TPYIOBOU
JIeSITEIbHOCTH,

— ¢opMupoBaHHe Yy OOYYarOIMXCS TyMaHHUCTUYECKUX OTHOLICHWH, TOHUMAaHUsl IIEHHOCTH
XUMHYCCKUX 3HAHUU JUIs BBIPAOOTKHM 3KOJIOTHYECKH I1€JIECO00Pa3HOro MOBEJACHUS B OBITY U TPYJIOBOH
JIESATEIIbHOCTH B TIEIISIX COXPAHEHHUS CBOETO 3/I0POBBS I OKPYKAIOIIEH IPUPOTHON CpeIbl,

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0 M CAMOBOCIHMTAHHIO Ha
OCHOBE YCBOCHHsI OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY Mpoduis U
HATPaBIEHHOCTH JJATbHEHIIIEr0 00ydeHUS.

OO0mee 4YHMCIO YacoB, OTBENEHHBIX JUIS W3YYCHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 68 gacos (2
gaca B HEJICITIO).

COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBonauanbHble XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponb XxuMuu B KU3HHM uyeioBeKa. XUMHUS B cucTeMe Hayk. Tena u BeliecTna.
(DI/BI/I‘-IGCKI/IG CBOI:ICTB& BCIIICCTB. ArperaTHoe COCTOSIHHUC BCIIICCTB. HOHSITI/IC 0 METOaaxX IIO3HAHHUS B
xuMun. YncTeie BemecTa U cMech. CriocoObl pa3ienieHus: CMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHUYECKUX 3JeMEeHTOB. lIpocTeie u
CJIO’KHBIC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YICHHE.

Xumnueckast (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DIIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BellecTB. OTHocuTenbHAs aToMHas Mmacca. OTHOCHUTENbHas MOJIEKyJsipHas Macca. MaccoBas
JIOJII XUMHUYECKOI'0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Mousib. MonsipHag Macca. B3anMocBsi3b KOJIMYECTBA, MacChl M 4uHcla
CTPYKTYPHBIX €IUHUI] BemecTBa. PacuéTel 1o popmysiaM XUMUYECKUX COCIMHECHUN.

®u3nueckre U XUMUYECKUE SIBJICHUS. XHUMHUUYECKasl peakuuss U €€ MPU3HAKU. 3aKOH COXPaHCHHUS
Macchl BeIlIecTB. XHWMHUUYECKHE YypaBHeHHs. Kraccudukamuss XMMHUYECKUX peakiuid (coennHeHus,
pa3oXKeHus, 3aMeIIeHNs, 0OMeHa).



Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHYECKOH TOCY/I0H, MpaBMIaMy paOOThI B JIAOOPATOPHH U TIpHEMaMU 00paIeHus
Cc J1a0OpaTOpHBIM  00OpYyJOBaHUEM, W3yYCHHE M ONHCaHUE (PU3UYECKHX CBOWCTB 00paslioB
HEOPraHWYECKUX BEIIECTB, HaOirojeHue (u3nueckux (TUIABJICHHE BOCKA, TasHUC JIbJia, PAcTUPAHUC
caxapa B CTyIKe, KHTICHHE U KOHIEHCAITHsI BOJbI) M XUMHUYECKUX (TOPEHHNE CBEYH, MTPOKaTNBaHIE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHCJIOTOW) SIBICHWH, HAONIONEHWE W ONHCAaHWE TPU3HAKOB
MPOTEKAHUSI XUMUYECKUX Peaklui (pa3oKeHUE caxapa, B3auMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Gapus, pasnokenne runpokcuna mean (I1) mpu HarpeBaHmm, B3anMOJIEHCTBIE JKEJI€3a ¢ PACTBOPOM COJH
meu (I1), u3ydeHne criocobOB pa3aeeHust CMeceii: ¢ TOMOIIBI0 MarHuTa, (GUILTPOBAHKE, BhIMAPUBAHHUE,
JUCTWUISIIIAS, XpoMaTorpadus, MPOBEJICHUE OYKUCTKU TOBAapCHHON COJIM, HAOJIOJICHUE W OIUCAHHC
PE3yNbTATOB MPOBEACHUS OMBITA, WTIOCTPUPYIOIICTO 3aKOH COXPAHEHHUS MACChI, CO3JaHUEC MOJEiei
MOJIEKY (IIapOCTEPKHEBBHIX ).

Ba:kneiimue npeacTaBuTe 1l HEOPraHNYECKUX BelleCTB

Boznyx — cmech razos. Coctas Bo3nyxa. Kuciaopon — anemenT u npocroe BemecTBo. Haxoxaenue
KHCIIOpOJa B MpUpoe, (U3MIecKre U XUMUIECKUe CBOMCTBA (peakiuu roperus). Okcnmel. [IpuMmenenne
kuciaopoga. CriocoObl TONMYYeHHS KHCIIOpOAa B IJTA0OpaTopuyd W MPOMBINUIEHHOCTH. KpyroBopoT
Kuciaopo/a B npupoje. O30H — aJuIOTpoIHass MOAU(BUKALIKS KUCIOPO/a.

TenmoBoir  3¢pdekT XUMHUECKOH  peaknud, TePMOXUMHYECKHE YpaBHEHHUS, 0JK30- W
SHIOTEPMUYECKHE PeaKInd. TOTUTMBO: yTroJib U MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHUICHHE IMapHUKOBOTO
3¢ dekra, pa3pyiieHUe 030HOBOTO CJIOSL.

Bomopoa — anemeHT M mpocroe BeliecTBO. HaxoaeHue Bogopoaa B NpUPOJE, (PU3NYECKHE H
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI TToiTydeHust. KHCIoTh 1 comu.

MosnsipHblit 00bEM Ta30B. PacuéThl M0 XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBOMCTBa Bobl. Bosia kak pactBoputenb. PactBopbl. HackllieHHbIE M HEHACHILIEHHbIE
pactBopbl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBasi A0Jsl BELIECTBA B PACcTBOpe. XUMHUYECKUE
cBolicTBa BoJbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HHU ueiaoBeka. KpyroBopor Boibl B
npupoe. 3arpsa3HeHue IpUpoIHbIX BoA. OXpaHa U 0YMCTKA IPUPOIHBIX BOJI.

Knaccudukanust  Heopranmdyeckux  coenuHenuid.  Oxcuapl.  Kiaccudukarnust — OKCHIIOB:
coneoOpasyronue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) M HeconeoOpasyromme. HomeHnkmarypa
okcua0B. U3nUECKUe U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHrne okcuaos.

OcHoBanus. Kinaccudukanus oCHOBaHUI: MIENOYM U HEPACTBOPUMbBIC OCHOBaHMsI. HomeHKkIaTypa
ocHoBaHUU. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loiyueHre ocHOBaHUI.

Kucnorer. Kitaccudukarus kucnor. Homenknatypa kucinot. @u3nueckrue 1 XUMHUECKHE CBOHCTBA
kucnot. Psa akruBHoctu metasuioB H. H. bekerosa. [TonyueHnue Kucior.

Comu. HomeHknaTypa coneil. @uzndeckue 1 XUMAYECKUE CBOMCTBaA coiiell. [lonmydenue comne.

I'eneTndeckas CB3b MEXTy KJIaCCaMU HEOPTaHUYECKUX COSTMHEHU.

Xumuueckuii IKcnepumenn .

Ka4eCTBEHHOE ONpe/eiICHuEe COJACPIKaHMWsl KHCIOpojaa B BO3AyXe, IOIyYeHHe, COOUpaHHe,
pacro3HaBaHUE W U3y4YeHHE CBOWCTB KMUCIOPOAa, HAOIIOICHNE B3aMMOJICHCTBHS BEIIECTB C KACIOPOIAOM
Y YCJIOBUSI BO3HUKHOBEHHS W MPEKpallleHUs1 TopeHus (Imokapa), 03HaKOMJICHHE C 00pa3iiaMyd OKCHJIOB U
ONKMCAaHWE WX CBOWCTB, IOJIy4eHHE, COOMpaHWe, paclo3HABaHME W W3YYCHHUE CBOMCTB BOJOpOJIA
(ropenue), B3ammomeicTBue Bomopoma ¢ okcumoMm Mead (1) (BO3MOKHO — HCIIOSIb30BaHHE
BUJICOMATEPUAIIOB), HAOIFOIEHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEN
pacTBOPEHMsS] BEUIECTB C PaA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPEAECIEHHOMN
MacCOBOH JI0JIei pacTBOPEHHOTO BEIECTBA, B3AUMO/JICHCTBHE BOJIbI C METaJNIaMU (HATPUEM U KaJIbIHEM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCIEIOBaHUE OOpPa3lOB HEOPTaHWYECKHX BEIICCTB
pPasTUYIHBIX KJIACCOB, HAOIOMICHNE M3MEHEHUs OKPACKH WHANKATOPOB B PAacTBOpaxX KUCJIOT W IIEJIOYEH,
nusydenne B3ammMojeiicTBus okcuma memu (Il) ¢ pacTBopoM cepHO# KHCIIOTBHI, KHUCIOT ¢ MeETaJIaMH,
peakuuil HeUTpanu3aluuu, NoJy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METalia JPyruM
W3 pacTBOpA COJIH, PEIICHNE dKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaskHeHre Kiracchl HEOpraHUIEeCKUX
COEJIMHEHUIN.

Iepnoguyecknii 3axkon u Ilepumoamueckas cucrema Xxumuyeckux 3Iiaementos . MH.
MemnpaeneeBa. CrpoeHne aromMoB. XuMu4YecKass CBsI3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE
peakun

[lepBble MONBITKA KiIaCCH(UKALMN XUMHUYECKUX 3JIEMEHTOB. [lOHATHE O Tpymmax CXOAHBIX
2JIEMEHTOB (ILEJIOYHBIE W MIEIIOYHO3EMENIbHBIC METaJUIbl, TaJOreHbl, WHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCHIBI U TUAPOKCHIEI.



Tlepuonuueckuii 3akoH. Ilepuoauueckas cucrema xumudeckux snemeHToB JI. WM. MeHnpaeneena.
KopoTkonepuoanas u momuHHONEprHoaHast Gpopmer [leproandeckoil CHCTEMBI XUMHUIECKUX JIEMEHTOB /1.
U. Menaeneesa. Ilepuoast u rpynmnsl. Ou3ndeckuil CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB MEpPHOJa U
TPYIIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX saep. M3oromsl. DnekTponbl. CTpoeHHE >3IEKTPOHHBIX
00oouek aTtoMoB TepBbIX 20 xumudeckux 3meMeHToB [lepmommueckoit cucremsr JI. M. Mennmeneena.
XapakTepucTuka XHMMHUYECKOrO JJIEMEHTa MO ero mnoyioxkeHuto B I[lepumonuueckoit cucreme /.
. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHs pajiyca aTOMOB XHMHYECKHX DJJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPHOIaM.

3nauenue llepuoamueckoro 3akona u llepmoanueckoil CHCTEMBbl XMMHUYECKHX SJICMEHTOB s
pa3BuTHs HayKu U npakTtuku. [. V1. MenneneeB — yu€HbI U rpakIaHUH.

Xumudeckasi cBsi3b. KoBajieHTHasi (MOJIIpHAs U HEMOJISIPHAs) CBSI3b. DJICKTPOOTPHUIIATEIHHOCTb
XUMUYECKUX DJIEMEHTOB. MlOHHAs CBSI3b.

Cremnens okucieHns. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peaknuu. [Iporeccsl OKHCIeHHS |
BOCCTaHOBIEHUSA. OKUCIUTENN M BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

M3ydeHue 00pas3IoB BEIIECTB METAJUIOB M HEMETaJIOB, B3aWMOJCHUCTBHE THAPOKCHIA IWHKA C
pacTBOpaMH KHCJIOT MW IIENIOYeH, MPOBEIEHUE OMBITOB, WIUTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBbHBIX peaKinii (ropeHne, peakiny pa3aokeH s, COSAMHCHUS).

Mesicnpeomemnsute ceasu

Peanm3zarus MeXIpeIMETHBIX CBS3EH MPHU W3YYEHWH XUMHUHM B 8§ KJIacce OCYIIECTBIIACTCS depe3
HUCIIOJIB30BaHUE KaK O6IHI/IX C€CTCCTBCHHO-HAYYHbIX HOHS[THI;'I, TaK U HOH)ITI/If/i, ABJIIOIUXCS CUCTEMHBIMUA
AJ1d OTACJIIBHBIX NPEAMCETOB €CTECTBCHHO-HAYYHOT'O LIUKIJIA.

OO01ure ecTecTBEHHO-HAYYHbBIE TIOHATHUS: HAYIHBIN (aKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAIIN3, CHHTE3,
KIJIaCCU(UKAIHS, MEePHOANIHOCTh, HAOIIOCHUE, DKCIIEPUMEHT, MOJCIUPOBAaHUE, W3MEPEHHE, MOJIENb,
SIBJICHUC.

®dusuka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIMbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUN 3apsiji, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIEeCTBa, ras,
(u3MYECKUE BETUYHHBI, SMHUIIBI H3MEPEHHSI, KOCMOC, IIaHEeThI, 3BE3/1b1, COJTHIIE.

buonorust: porocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOJIbI, TOJE3HbIE HCKOIMAeMbIE,
TOTUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

Ilepuonnuecknii 3akoH. Ilepnoamnueckas cucrema xumuyeckux uieMeHToB JI. M. MeHneneesa.
Crpoenue atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XHMHYECKHX D3JIEMEHTOB TIEPBBIX TPEX
NEepUOJOB, Kalus, KajJblLUs M HUX COEIAMHEHHH B COOTBETCTBHM C IIOJIOKEHHEM 3JIEMEHTOB B
[lepnoanueckoii cucteMe U CTPOCHUEM HX ATOMOB.

Crpoenue BemiecTBa: BUJIbI XUMUYECKON CBA3H. THIBI KPUCTANIMYECKHX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT TUIA KPUCTAIIIMYECKOH PEIIETKH U BU/1a XUMUYECKON CBSI3H.

Krnaccupukanuss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSL K  pa3jMYHBIM  KJlaccaM HEOPraHWYEeCKHMX COEJIMHEHWH, TeHeTH4YecKas CBs3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanus XUMHYECKMX pEakUuid M0 pas3iMdyHbIM NpU3HaKaM (M0 YHCIY W COCTaBy
YUACTBYIOIIMX B PEAKIMW BEIIECTB, MO TEIIoBOMY 3((dekTy, 1Mo U3MEHEHUIO CTEIeHEeH OKUCIICHHS
XUMHYECKHUX DJIEMEHTOB, TI0 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- W DHIOTEPMHYECKHE
peaxkum, TEPMOXUMUYECKHE YPAaBHEHMUSL.

[lonsatne o ckopoctn xuMuueckoil peakuuu. llonsTne 00 o0OpaTMMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusax. [loHsTHe O TOMOTeHHBIX M TETEepPOTeHHBIX peaknusx. [loHsTHe o Kartammse.
[lonstre o XuMHU4YecKOM paBHOBecHH. (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMUMHYECKOM peakuuu MU
M0JIO’KEHUE XUMHUUYECKOTO PAaBHOBECHH.



OKHCINTETHPHO-BOCCTAHOBUTEIBHBIE ~ PEAKIWH,  JJEKTPOHHBIH  OajaHC  OKHCIHUTEIHHO-
BOCCTaHOBUTENHHOW peakiu. CocTaBiIeHHE YpaBHEHUIH OKHCIUTENbHO-BOCCTAHOBUTEIHHBIX PEAKIINN C
WCIIOJIb30BaHUEM METOJIa AJIEKTPOHHOTO OanaHca.

Teopust 2IEKTPONIUTHUECKON AUCCOLMALNN. DIEKTPOIUTH U HEIEKTPOJNThl. KaTHOHBI, aHHOHBI.
MexaHu3M THUCCONMAIH BEIIECTB C PA3IUYHBIMU BUIAMU XHMHUYECKOH CBs3u. CTETeHb THCCOIIHAITIH.
CuITbHBIE U CITa0BIe AJICKTPOIUTEI.

Peakuun wonHHOro oOMeHa. YCOBHS NpPOTEKaHUsI PEAKLUU HOHHOrO OOMeHa, TOJIHBIE H
COKpaméHHbIe WOHHBIE ypaBHEHHs peaknuii. CBOWCTBAa KHCJIOT, OCHOBAaHWH M COJNEW B CBETe
MIPEACTABIICHUHA 00 2JIEKTPOIMTUYECKON aucconmanun. KadecTBeHHBIE peaknnyd Ha WOHBL I[loHsATHEe O
TUAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenn .

03HAKOMIIEHHE C MOJETSIMH KPHCTALUTHIECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HeMmeTayioB (rpaduTa W anmasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHsl), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOW peakmuh OT  BO3JICHCTBUS  Pa3NUuUHBIX  (AKTOPOB,  HCCIEIOBaHUE
AIIEKTPOTIPOBOJHOCTH PACTBOPOB BEIIECTB, TIPOIECcCa AMCCOIMAIMKA KHCIOT, INeJIo4Yell u coien
(BO3MOYKHO HWCTIONB30BAaHUE BHEO MATEPUAOB), MPOBEAEHHE OIBITOB, WJLTIOCTPHPYIOMNX TMPU3HAKA
MPOTEKAHUsl Peakiyii HOHHOro oOMeHa (00pa3oBaHHE OCajKa, BBIICICHHE ra3a, 0Opa30BaHHE BOJIbI),
OTIBITOB, WJLTIOCTPUPYIOMINX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIfid (TOpeHHe, PeaKkInu
pa3joXKeHHs, COSAMHEHWs), pacro3HaBaHWE HEOPTaHWYECKHWX BEIIECTB C MOMOIIBI0 KaudeCTBEHHBIX
peaxiuii Ha HOHBI, peleHNe FKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTtansbl u nX coequHeHUs!

OO0mas xapakrepucTuka TramoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEMeHH
okucnenus. CtpoeHne u Qpu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha TipuMepe xJjiopa (B3auMoJIeHCTBHE ¢ MeTaJlJIaMH, HEeMeTaJUIaMH, Iiejodamu). XiopoBooposl. ConsHas
KHUCJIOTa, XUMHUYECKUE CBOMCTBa, IMONy4YeHHE, NpuMeHeHue. [leficTBue XJiopa W XJOPOBOAOPOJA Ha
OpraHm3M 4eloBeka. BakHen e XJIIOpuasl M NX HaXOXKIACHHUE B TIPUPOJIE.

Oo6mas xapaktepuctuka sieMeHToB VIA-rpynmnel. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
crerieHn okucieHus. CtpoeHue W (pU3MYECKHE CBOWMCTBA MPOCTBIX BEIIECTB — KHCIOPOJAA W CEpBI.
AmnotponHble MoaM(UKAMKA KHUCIOpPOJa W Cepbl. XWUMHYECKHe CBoiicTBa cepbl. (CepoBomopos,
CTpoeHHe, (QU3MYeCKHe M XUMHUYecKHe cBOHcTBa. OKCHABI Cepbl KaK MPEACTABUTEIM KHUCIOTHBIX
okcujoB. CepHast KucloTa, (PU3MUYECKHE M XMMHYECKHE CBOMcTBa (0OIIMe Kak TpeicTaBUTENs Kiacca
KHCIIOT ¥ crernuduueckue). XUMHUECKHE PEeaKIuH, JeKallue B OCHOBE IPOMBIIIEHHOTO Crocoda
MOJTydeHUs] CepHON KHUCIOTHL. llpuMeHeHue cepHO# KuCiIoThl. CONMM CEpPHON KHUCIOTHI, KaueCTBEHHAs
peakiusi Ha CyJib(aT-uoH. HaxoxaeHue cepbl U e€ COCIUHEHUN B MPUPOJC. XUMHUUECKOE 3arps3HCHUE
OKpY)KaroIel Cpeibl COSAMHEHUSIMHU cephbl (KUCIOTHBIE IO, 3arps3HEHHE BO3/AyXa W BOJOEMOB),
CIIOCOOBI €T0 MPEIOTBPAIICHUSI.

OO6mas xapakTepucTrka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
CTCNEHN OKHCJIEHUs. A30T, pacnpocTpaHeHHe B TpUpoJe, (U3UUECKUE W XHUMHUYECKHUE CBOWCTBA.
KpyroBopor azora B mpupojge. AMMHAK, €ro (pu3MuecKkne W XWMHUYECKHE CBOWCTBA, IOJy4YECHUE W
npumenenue. Colr aMMOHHMS, UX (U3UYECKHE M XMMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas
peakiys Ha MOHbI aMMOHMs. A30THasl KHCJOTa, e€ moiydeHue, Gu3ndeckue M XMMHUYECKHUE CBOMCTBA
(oOmme Kak IpencTaBUTENs Kiacca KHCIOT W crernuduueckue). Vcrmonb30BaHue HUTPATOB U COJed
aMMOHHS B KayeCTBE MHHEPAIBHBIX YIOOpeHWH. XWMHUYEeCKOe 3arps3HEeHHE OKPYXKAlomel Cpeisl
COCJIMHEHMSIMU a30Ta (KHCJIOTHBIE MO, 3arpsi3HEHHE BO3ayXa, MO4YBbl M BogoémoB). Docdop,
ajutorponHeie Moudukaimu dochopa, pusznueckue n xumuueckue cpoiictBa. Oxcun dochopa (V) u
dochopHast kuciora, Gpusndeckne U XMMHUYECKUE CBOWCTBa, mojiydenue. McmonszoBanue ¢ocdaros B
KayeCcTBE MUHEPAIBHBIX YI0OpEHUA.

O6mas xapakrepuctuka d1eMeHToB |V A-rpynmer. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHEIC
CTENEHN OKHCJICHUS. YTIIEPO/, ajlIOTPOIHbIE MOAU(DUKALIMH, PACIIPOCTPAHEHUE B IPUPOIE, (PU3NIECKUE
W XUMHYecKue cBoicTBa. AxcopOmuus. KpyroBopor yriepoga B mpupoje. OKCuabl yriepona, HX
¢dusnuecKkue U XMMHUYECKUE CBOWCTBA, JICHCTBHME Ha YKHMBBIC OPTaHU3MBbI, TOJIyYeHHE M TPUMCHEHHE.
DKOJOrnYecKre mpoliemMbl, cB3aHHbIe ¢ okcuaoM yriepona (IV), rumoresa ri00anbHOTO MOTEIUICHUS
KJIMMaTa, MTapHUKOBBIN 3P QeKT. YTosbHas KUCI0Ta U € COJH, UX (HU3NUECKUEe U XUMHUYECKHE CBOICTBA,
nosydeHne M npuMeHeHune. KauecTBeHHast peaknys Ha KapOoHAT-WOHBI. Vcmonp3oBaHne KapOOHATOB B
OBITY, MEIUILIMHE, TPOMBIIIUIEHHOCTH U CEITLCKOM XO3SICTRE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSX yriepoja (MeTa,
9TaH, STUJIEH, alleTUIICH, ITaHOI, TIUIEPUH, YKCyCHas KucioTa). [IpupoiHbie HCTOYHUKH YTIIEBOI0POIOB



(yromp, mpuUpOmHBIA Ta3, HE(PTH), MPOAYKTHI HX TMepepaboTku (OCH3WH), WX pOJb B OBITYy H
MpOMBIIUIEHHOCTH. [loHATHE 0 OMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OelKax, yriaeBomax — M UX
pOJIU B KU3HU YesoBeka. MaTepuanbHOe eAMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMUYECKUEC CBOMCTBA, MOJlyueHUE W npuMeHeHue. CoelnHeHUs
KpeMHHsT B mpupome. OOmme mpencrasienust o0 oxcume kpemuws (IV) u KpeMHHMEBON KHCIIOTE.
CunukaThl, UX HCIIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaykHele cTponTeNbHbIE MaTepHalIbl:
KepaMuKa, CTEeKJIO, LEMEHT, OeToH, jkeie300eroH. [Ipobmembl 0e30macHOrO  HMCIOIB30BAHUS
CTPOUTENHHBIX MATEPHAJIOB B TTOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

W3y4eHHE O00paslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEJICHUEC
KaYeCTBCHHBIX PEAKIM Ha XJIOPHI-MOHbI W HAONIOJCHUE TIPU3HAKOB WX MPOTCKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKNe W XUMHYECKHEe CBOWCTBA TallOTEHOB W WX COEAMHEHUH (BO3MOXKHO
WCTIOJIb30BaHUE  BUICOMATEpHAlioB), O3HAKOMJICHWE C 00pa3laMu  XJOpUAOB  (TaJOreHHIOB),
03HaKOMJICHHE C 00paslaMH cepbl U e COeIUHEHUSIMHU (BO3MOKHO MCIIOJIb30BaHUE BUIECOMAaTEpHAIOB),
HaOOIeHNe Tporiecca OOYTIIMBAaHUS caxapa TOJ JEWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3ydeHNe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHON KHUCIIOTHI, TPOBEJCHIE KaueCTBEHHON peakiny Ha
cynab(ar-uoH U HaOIIo/IcHUE TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE C (U3UUECKUMH CBOHCTBaMHU
azoTa, (ocdopa 1 UX COeAMHEHUH (BO3ZMOXKHO HCITOIF30BAaHUE BHIEOMATEPHAIIOB), 00pas3liaMi a30THBIX
u (hocopHBIX YIOOpeHHUH, MOTy4eHne, COOMpaHWe, paclo3HABAHWE W HW3yYeHHE CBOWCTB aMMHAaKa,
MPOBE/ICHUE KAYCCTBEHHBIX PEAKIMii HAa HMOH aMMOHHS M (ochaT-HOH U M3YYCHHUE TMPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbI0  (BO3MOXKHO
WCTIOJb30BaHHUE BHJICOMATEPHAJIOB), U3yUeHHE MOJIeNIel KPUCTAUNIMYECKNX PEmeETOK anMmasa, rpadura,
¢ysnepeHa, 03HAKOMIIGHUE C TIPOLIECCOM aJICOPOIMH paCTBOPEHHBIX BEHIECTB aKTHBUPOBAHHBIM YITIEM H
YCTPOHCTBOM MPOTUBOra3a, MoJydeHrue, COOMpaHue, pacrlo3HaBaHue U U3yUCHHUE CBOWCTB YTIIEKHCIIOTO
rasa, IpOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI W W3YYCHHE TMPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHWE C  TPOAYKIHEH  CHJIMKATHOW  TNPOMBIIICHHOCTH,  peIICHHe
9KCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaskHee HeMeTaulbl U KX COCTUHCHUS.

MeTajiibl 4 MX COeTMHEHNSI

OO0mas xapakTepuCTUKa XUMHUYECKHX AJIEMEHTOB — METaNIOB HAa OCHOBAaHUM HX IIOJIOKCHUS B
[Tepuonuueckoit cucteme xummuueckux siaemeHToB Jl. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTayIoB. MeTayuinueckasi CBA3b M METaJNTMYecKas KPUCTAJUIMYECKas PeméTKa. DIeKTPOXUMHUYECKUN
psia HampsbkeHuH MetauioB. Du3mueckne W XUMHYECKHE CBOWCTBa MeTainioB. OOmue crocoOb!
nosrydeHusi MeTaiyioB. [IoHsATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOPPO3HUHU.
Cruagsl (CTalib, YyT'yH, JIOPATFOMUHMIA, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[llenouynple MeTayuibl: TonoxkeHne B lleprogwueckoil cucTeMe XUMHUYECKHX 3JeMeHTOB Jl.
W. MeHneneeBa, CTpoeHHE WX aTOMOB, HaxOXJeHHE B npupoje. Ou3ndeckne U XMMHUYECKHE CBOWCTBA
(Ha mpumepe Harpus u Kajus). OKCHABI M THAPOKCHBI HATpus W Kanus. [IpuMeHEHHE MISIIOUHBIX
METaJIJIOB M UX COEeTUHEHUM.

[llenoyHO3eMETbHBIE METAJUIBI MarHWid W Kalblui: ToJoxeHwe B llepuommyeckod cucreme
xuMmuueckux 3neMenToB JI. . MenieneeBa, CTpOEHUE UX aTOMOB, HaXOXKJE€HUE B Npupoje. Ousndeckue
U XMMHWYECKHE CBOMCTBA MarHus W Kalblusd. BaxHeimme coemuHEHUs KaibIUs (OKCHUI, THAPOKCHUI,
coin). JKEcTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHUsI.

Amomunuii: nonoxxenue B Ilepuonnueckoil cucreme xumuyeckux sneMeHToB . M. Menaeneena,
CTPOCHHE aToOMa, HaxXOXJeHWe B Tmpupoac. DUNYECKHE M XUMHUYECKHE CBONCTBA AFOMHHUSL.
AmMoTepHbIe CBOCTBA OKCHJIA U THAPOKCH]IA AITFOMHUHUSI.

Kenezo: nmonoxenue B Ilepuommueckoil cucreme xumuueckux snementoB [l. WM. Menneneena,
CTpPOEHHE aToMa, HaxOoXJeHHe B mnpuponae. dusmueckne W XMMHYECKHE CBOICTBa keneza. OKcuipl,
ruapokcuibt U coin xkenesa (1) u xenesa (111), ux cocras, cBoWCTBa U MOJTyYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C o0pa3lamMu METaUIOB M CIUIaBOB, MX (PU3UYECKHMHU CBOWCTBAMH, H3y4YEHHE
pe3ybTaTOB KOPPO3WU METAIUIOB (BO3MOXKHO WCIIOJIB30BAHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaIIbIUSl W HATPUs C BOAOH (BO3MOXHO HCIOJB30BaHHME BHUJICOMATECPHAIIOB),
WCCJICJIOBAHNE CBOWCTB JKECTKOM BOJBI, IIpOllecCa TOPSHHsS Kelle3a B KHUCIOpojae (BO3MOXKHO
WCITOJIb30BAHUE BUICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYeCTBCHHBIX PEAKIMi Ha MOHBI: MarHus,
KaJIbIIMs, aIfOMUHMS, nuHKa, sxenesa (I1) u xemesa (I1), meau (1), HabmoaeHre U omKcaHue MPOIECCOB
OKpalllMBaHWs IUIAMEHW HWOHAMH HATpHs, Kalusg W Kaiblus (BO3MOXXKHO  HCIOJIh30BaHHE



BUJICOMATEPUAIIOB), HCCIICAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS M THAPOKCHUJIA ITHHKA,
pelleHre KCIIEPUMEHTABHBIX 3aJ1a4 110 TeMe «BajkHeHIne MeTaibl U BX COCTHHEHUS.

XuMus U OKpysKamlas cpeaa

BemiectBa n Marepualisl B MOBCEJHEBHOM )KM3HU 4YelloBeKa. be3zonacHoe MCIoIb30BaHKuEe BELIECTB
U XUMHYECKHX peakiuii B ObITy. [TepBasi mOMOIIL MPY XUMUYECKUX 0XKOTaX M OTPABIICHUSX.

XuMHUECKoe 3arps3HEHUE OKpysKaroled cpeipl (TpejenbHas JOMycTUMasl KOHIICHTPAIHS
BemecTs, Aaiee — [1/IK). Pons Xxumun B perieHr# 3KOJI0THIECKUX TPOOIIEM.

Xumuueckuit IKcnepumennt .

M3ydeHue 00pasioB MaTepraioB (CTEKIIO, CTUIABBI METAIIIOB, IOJTUMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmuunle cea3u

Peanuzanusi MEeXNpeaMETHBIX CBS3CH NMPH W3yUYCHHHM XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepes
UCIIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MOHITUH, SIBISIONINXCS CUCTCMHBIMU
JUTSL OTACTIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0m11e ecTecTBeHHO-HAYYHbIC IOHSTHS: HAY4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTE3,
KIaccu(UKaIKs, MEePHOJUYHOCTh, HAOIIOJCHUE, SKCIICPUMEHT, MOJCIMPOBAHKE, M3MEPEHHUE, MOJICIb,
SIBTICHUE, TAPHUKOBBIN 2P (HEKT, TEXHOIOTHSI, MATCPHUAITBI.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOINbI, PaJUOAKTUBHOCTD,
MOJICKYJ1a, OSJCKTPUUYCCKUN 3apsij, MPOBOJHUKH, MOJYIPOBOJAHUKH, JHIJICKTPUKH, (OTOIIECMEHT,
BCIIECTBO, TeNo, O0O0BEM, arperaTHoe COCTOSIHME BENIeCTBa, Tra3, pacTBOp, PAaCTBOPHUMOCTS,
KpuCTaJUITN4YECKas pCIHéTKa, CIIJIaBBbI, (I)I/I3I/IHGCKI/IC BCJIMYMHBI, CAWHUILBLI HU3MEPCHUA, KOCMHUYCCKOC
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COIHIIE.

buonorus:  ¢orocuHTe3, gabIxanme, Ouocdepa, -dKOCWCTEMa, MHUHEpAIbHBIE YIOOpEHHS,
MHKPO3JIEMCHTBI, MAKPO3JICMCHTLI, ITUTATCIILHBIC BEIICCTBA.

I'eorpadusi: armocdepa, ruppochepa, MUHEpaJbl, TOPHBIC IOPOJIbI, TOJE3HBIC HCKOIAEMbIC,
TOIJIMBO, BOJIHBIC PECYPCHI.

HJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMgaHOCTHBIE PE3yIbTaThl OCBOEHUS MPOrPaMMBbI OCHOBHOTO OOIIET0 00pa3oBaHUs JOCTUTAIOTCS B
Xo0Jle OOyYeHHsT XUMHUH B €IWHCTBE Y4eOHOW W BOCIUTATEILHOW JEATEIHHOCTH B COOTBETCTBUHU C
TpaguIOHHBIMU pOCCHﬁCKHMH COIMOKYJIbTYPHBIMU u AYXOBHO-HPAaBCTBCHHLIMHA OCHHOCTSAMMU,
MIPUHATHIMH B OOIIECTBE MPaBWIIAMU U HOPMAaMH MTOBEJICHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHUS,
CaMOpPa3BUTHS M COIMATTU3AINH 00YJarOIINXCS.

JInyHOCTHBIE pPE3YIbTAThl OTpaXar0T TOTOBHOCTH 06yanOHII/IXC$I PYKOBOACTBOBATHCA CHUCTEMOU
TIO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIMPCHHUC ONbITA ACATCIIBHOCTH Ha eé OCHOBEC, B TOM 4YHCJIC B
YacTH:

1) maTpuOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYyYHOMY
HACJIeJTUI0, TIOHUMaHHS 3HAUYEHUS XUMUYECKOH HAYKH B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOW WH(OpPMAIME O TIEePEIOBhIX JOCTIIKEHUSX W OTKPBITHSAX MHUPOBOM U
OTCYECTBCHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYIHBIX 3HAHUAX 00 yCTPOMCTBE MHUpa U 0OIIECTBA;

2) rpaKIaHCKOr0 BOCITMTAHMSA:

MIPEACTABICHUS O COLMAIBHBIX HOPMaxX M MPAaBUIIAX MEXJIMYHOCTHBIX OTHOIICHUM B KOJUIEKTHUBE,
KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOW, Yy4eOHOMCCIIeIOBATEIHCKOMH,
TBOPYECKOW W NPYTUX BHIAX NEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW AESITEILHOCTH
MIPH  BBITIOJIHEHUW YUYEOHBIX, ITO3HABATENBHBIX 3a/1ad, BBIMOJHEHUH XUMHUYECKUX JKCIECPUMEHTOB,
CO3/IaHUN Y4YEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO W B3aUMOIIOMOIIM B IPOIECCE ATOU
y‘IC6HOI71 JACATCIIBHOCTH, TOTOBHOCTHU OIICHHUBAThb CcBOE MOBECACHUC M TIIOCTYIIKM CBOUX TOBapHIIIefI C
MO3ULHUY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTr'0 MO3HAHUSL:

MHPOBO33PCHUYCCKHUE IPEACTABJICHNUA O BCHICCTBE H XUMHUYECKOHN peaKkuun, COOTBETCTBYIOLIUEC
COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABJIAIOIINE OCHOBY JIs IMMOHMMAHUA CYHIHOCTHU HaquOﬁ



KapTUHBl MHpa, MPEICTaBIEHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOJbI, B3aUMOCBS3SX
YyeoBeKa ¢ IPUPOJHOMN Cpelon, O POJIM XMMHUHU B MIO3HAHWU 3TUX 3aKOHOMEPHOCTEHH;

MO3HaBaTebHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHWH IO XMMHUH, HEOOXOAUMbBIE
Uil OOBsICHEHHS HaOJIIONAaeMbIX NPOIECCOB U SIBICHHM, ITO3HABATEIbHOW, HH()OpPMAIMOHHON U
YUTATENILCKOW KYJbTYpPhl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEJILHON paldOThl C y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOH JIUTEPATYPOH, JOCTYIHBIMH TEXHUUECKUMHU CPEACTBAMHU HHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYCHHIO W [IO3HAHUIO, JII0OOO3HATENBHOCTb, TOTOBHOCTH W CHOCOOHOCTH K
caMOOOpa30BaHMIO, IPOEKTHOW U MCCIIENOBATENbCKOW MEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHS 00YUEHUS B JaJlbHEHIIEM;

4) hopMHPOBAHUS KYJIBTYPHI 310POBbS:

OCO3HaHWE IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHM Ha
3/10pOBBbIM 00pa3 >KU3HH, OCO3HAHHE IOCIEACTBUI M HENPUSITHE BPEIHBIX NPUBBIYEK (YHOTpeOICHMS
AJIKOT0JIsI, HAPKOTHKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOJICHHS ITPaBUi O€30MacCHOCTH NpU 00paleHuu
C XUMHYECKHMH BEIIECTBAMU B OBITY M PEabHOM KHU3HU;

5) Tpy/10BOro BOCHIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3yUYeHHUIO Ipodeccruil U TpyAa pa3IudHOTo PoJia, YBaXKEHUE K TPYAY U
pe3yJibTaramMm TPYJOBOM AEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUU 110
XUMHH, OCO3HAHHBIH BbIOOP HHIMBHUIYaJIbHON TPACKTOPUU IPOAOJDKEHUSI 00pa3oBaHMs € Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB MU IOTPEOHOCTEH,
yCHEmHOW MPO(ECCUOHAIBHON JICATEIIbBHOCTY W PA3BUTHS HEOOXOJUMBIX YMEHHUH, TIOTOBHOCTBH
aIalITUPOBAThCS B IPO(ECCHOHATTLHOHN Ccpe/ie;

6) IKOJIOrHYECKOr0 BOCIIHTAHMS:

9KOJIOTHUECKH 11e1eco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3eMJjie, OCHOBE
e cyliecTBOBaHUS, MOHMMAaHKWE LIEHHOCTH 3J0POBOrO M 0e30macHOro odpasza >KM3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HM3MYECKOMY U IICUXHYECKOMY 3I0POBbIO, OCO3HaHHE LEHHOCTH
coOJrOIeHnsT TpaBWJI OE301IaCHOTO TIOBEJESHHsI MPH padoTe C BEIIeCTBAMHU, a TaKXKE B CHUTYAIUsX,
YTPOJKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

CHOCO6HOCTI/I MMPUMCHATL 3HAHHWA, II0JIy4dacMbIC IIPpU U3YYCHUH XWUMUHU, JIA PCHICHUA 3a/dad,
CBSI3aHHBIX C OKpY’Xarouleil MpUPOAHOW CPENOM, IJisl MOBBIIICHUS YPOBHSI 3KOJOTMYECKON KYJIBTYpHI,
OCO3HAHMSI TIO0ATBHOTO XapakTepa SKOJOTHYECKUX NpoOJIeM W MyTed HMX pEelICHUs] MOCPEIICTBOM
MCTOJI0B XHMMHH, SKOJIOTMYECKOT'O MBIIJICHUA, YMCHUSA PYKOBOJCTBOBATHCSA UM B HOSH&B&TCHBHOﬁ,
KOMMYHHMKAaTUBHOH M COLMATILHON MTPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pe3ydbTATOB BBUICNAIOT 3HAUMMBIE JUISL  (POPMHUPOBAHHMS
MHUPOBO33pEHHsI O0IIIeHAYyYHbIE TIOHATHS (3aKOH, TeOpHs, PUHIUI, TUIOTe3a, (aKT, CHcTeMa, MpoIiecc,
9KCIIEPUMEHT U JIpyroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MIO3BOJISIIOT Ha OCHOBE 3HAaHWH M3 ATHUX MPEJAMETOB (JOPMUPOBATH MPEICTABICHHE O [IETOCTHOW HAyYHOH
KapTUHE MHUpa, W YHHUBEpCaIbHbIE Yy4eOHBbIe JEWCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHbIE,
PETYIATUBHBIE), KOTOpble OO0ecreuuBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOH JIeSITETbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBePcAJbHbIE yueOHbIe AeilicTBUA

Ba3oBble Jlornyeckue aeiicTBus:

YMEHHMsI MCIIOJIB30BaTh MPHUEMBI JIOTHYECKOIO MBIIUIEHHUS NP OCBOEHMM 3HAHMN: PacKpbIBaTh
CMBICTT XMMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIE MPU3HAKH, YCTaHABINBAaTh B3aUMOCBS3b C
JIPYTMMH TIOHATHSIMH), HWCIOJB30BaTh TOHSATHS Ui OOBSCHEHHWS OTHENbHBIX (DaKTOB M SABICHU,
BBIOMpATh OCHOBAaHUS U KPUTEPHH JUIS KIACCUPUKAIMN XUMUYECKHX BEIIECTB M XUMUYECKHX PEaKIIUH,
yCTaHABJIMBAaTh NPUUYMHHO-CICICTBEHHBIC CBA3M MEXAYy OOBEKTaMH H3YyUYCHHS, CTPOUTH JIOTHUECKHE
paccyxaeHusi (HHAYKTUBHBIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TIaTh BHIBOJIBI U 3aKJIIOUEHUS,

YyMEHHE TIpUMEHSATh B TIPOIlecce TO3HAHUS TOHATHA (TMpPEAMETHBIE M METarnpeaAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJIENIHU, UCIIOJIb3yEeMbIE B XUMHUH, IPE0OPa30BbIBATH LIMPOKO NPUMEHSIEMbIE
B XMMHWHU MO/IENbHBIE TPEICTABICHNS — XUMHUYECKNI 3HaK (CHMBOJI AJIEMEHTa), XUMudeckas popmyna u



YpaBHEHHE XHMHUUYECKOHW peakLud — IPU PELICHUU Y4eOHO-II03HABATENIbHBIX 3a/1ad, ¢ y4ETOM 3THX
MOJICJIBHBIX IPEICTABICHUI BBIABIATE U XapPaKTEPU30BaTh CYILECTBEHHbIC IPU3HAKU H3y4aeMbIX
00BEKTOB — XUMHYECKHX BEHIECTB M XHMHYECKHX pEaKIHid, BBISBIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEJICTBEHHBIE CBSA3H U MPOTUBOPEUUS B U3yYaeMbIX MIPOLIECCaX U SIBICHUSX.

ba3zoBble ucciienopare/ibCKue AeiCTBHA:

YMEHHUE HCIOJIb30BaTh ITOCTABJIECHHBIC BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHMS, a TAaKXKe B
KayecTBE OCHOBBI sl (POPMUPOBAHMS TUIMOTE3bl MO MPOBEPKE MNPABHIBHOCTH BBICKAa3bIBACMBIX
CYXJICHUI;

npuoOpeTeHne OmbITa [0 IUIAHMPOBAHUIO, OpraHM3alid M IPOBEICHUI0  YUYEHHUYECKHX
9KCIEPUMEHTOB, yMEHHE HaOII0IaTh 3a XOAOM Mpolecca, CaMOCTOATENBHO MPOTHO3HPOBATH €ro
pe3ynbTaT, (opMyIHpoBaTh OOOOMIEHHMS H BBIBOABI IO pe3yjibTaTaM MPOBEIEHHOTO OMbITA,
HCCIICIOBAHNUS, COCTABIIATh OTUET O MIPOAEIAHHON padore.

Padora ¢ nndopmanueii:

yYMEHHUE BBIOMpaTh, aHATTM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3ITUUHBIX BHIOB H (OpM
NPEICTABICHNUs, TOIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOIYJISIPHAsl JINTEpaTypa XUMHUUYECKOIO
COJep:KaHusl, CIPaBOYHbIC 110COOUs, pecypchl VHTepHETa), KpUTHUECKU OLICHUBATh NIPOTHBOPEUMBYIO U
HEI0CTOBEPHYIO HH(OPMAIIUIO;

YMEHHE MPUMEHSTh pa3jiM4YHble METOAbI W 3alpochl NPH MOUCKE M OoTOOpe HHpOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHHsS Yy4eOHBIX W II03HABATEJIBHBIX 3a7ad
ONpeNieIEHHOTO  THMA, MNpUOOpEeTeHHE ONbITa B  OOJIACTH  HCIIONB30BaHUS  MH(OPMAIMOHHO-
KOMMYHUKATHUBHBIX TGXHOJIOFI/IP'I, OBJIAJICHUC Ky.]'leypOfI AKTUBHOI'O HUCIIOJIb30BAHUA  PA3JIMYHBIX
MIONCKOBBIX CHUCTEM, CAaMOCTOSTEIbHO BBIOMpATh ONTUMAIbHYIO (OpMy mpexacTaBieHus MH(GOpPMALKU U
WITIOCTPUPOBATh pellaeMble 3a/laud  HECIIOKHBIMH CXEMaMHM, JuarpaMMaMi, APYyrUMH (QopMamu
rpavku U X KOMOWHAIUSIMH;

YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATH B IIpolLiecce YUeOHOM 1 HCCIe0BaTeNbCKON AeATEIbHOCTH
MHQOPMALIMIO O BIMSHUM IPOMBIIIICHHOCTH, CEJIbCKOIO XO34HCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KarOIEeH TPUPOAHON CPEIbIL.

KoMMyHHKaTHUBHBIE yHUBepCcAJIbHBIE y4eOHbIe 1elCTBUSA:

yYMEHHsI 3ajaBaTh BOIPOCHI (B XOj€ Jauanora u (Wiv) JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOMH
TeMbl, (POPMYIMPOBATH CBOM MPEJIOKEHNSI OTHOCUTEIBHO BHINOJIHEHHUS MPEAJIOKECHHON 3a1a4H;

YMEHHUSI NPEACTABIATh IOJYUYCHHBIC Pe3yJbTaThl MO3HABATEILHONW NESTEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TCKCTAX; ACJIaTb IMPE3CHTAUWIO PE3YJIbTATOB BBLIIIOJHCHUA XUMHUUYCCKOI'0 JSKCICPUMCEHTA
(JtabopaTopHOro oOmbITa, J1a0OPaTOpPHONH PAaOOTHI IO HCCIEAOBAHHMIO CBOMCTB BELIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATEIBHOU U
WCCIJIEIOBATEIBCKON JESTETbHOCTH TPU PELICHHH BO3HUKAIONIIMX IMPOOJIEM Ha OCHOBE ydéra OOIIMX
MHTEPECOB M COTJACOBaHUS NO3MLMK (0OCyk1eHHs, OOMEH MHEHHMSIMH, «MO3TOBBIC ILTYPMBI»,
KoopauvHaluyss COBMECTHBIX I[ﬁﬁCTBI/Iﬁ, OIMPEACIICHUE KPUTCPHUCB IO OIEHKE KadeCTBa BBITIOJTHEHHON
paboThI U JIpyTHE).

PeryasiTuBHBIe YHMBepcaJbHbIe yYeOHbIe AelCTBUA:

YMEHHE CAMOCTOSATENBHO ONPEAENATh LEIN JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTb W NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JAEATEIBHOCTb, BbIOMpATh Hamboiee
3(exTUBHBIEC CTIOCOOBI pelIeHUsT YUeOHBIX W MMO3HABATEIIBHBIX 3a/1a4, CAMOCTOSITEIIBHO COCTABIIATD WU
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JSHCTBUMN IPU BBIIOJHEHUU 3aJaHUNA C YYETOM IOJydYEHUs
HOBBIX 3HaHMU 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHUBATH COOTBETCTBUE
MOJTy4YEHHOTO pe3yibTaTa 3asBJICHHON IIeNIM, yMEHHE WCIONb30BaTh M AHAJIM3WPOBATH KOHTEKCTHI,
IIpeJIaraéMble B YCIIOBUH 3a/IaHUM.

HPEJIMETHBIE PE3YJIBTATDI



B cocraBe nmpenMeTHBIX Pe3yIbTaTOB IO OCBOSHHUIO 00S3aTENFHOTO COACPKAHMS, YCTAHOBICHHOTO
JaHHOH (emepanpbHON pabodeit mporpaMMoil, BEIICIISIOT: OCBOSHHBIC 00YUJaIOIUMUCS HAayJHBIC 3HAHUS,
YMEHHSI U CIIOCOOBI JICUCTBUH, Crieu(UISCKHE JUIS ITPSIMETHON 007acT «XUMUSD», BUJIBI JICATEIILHOCTH
M0 TOJIYYCHUIO HOBOT'O 3HAHUS, €r0 WHTEPIpPETAIHH, MPEOOpPA30BAHUI0 U MPUMEHEHHIO B Pa3IUYHBIX
y49eOHBIX W HOBBIX CUTYaIUAX.

K koHmy oOy4enus: B 8 kjiacce npe/IMETHBIC pe3yiIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hopMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHUI:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITUH: aTOM, MOJIEKYJa, XUMUYECKUN DJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS M HEOJHOPOIHAs), BaJICHTHOCTH,
OTHOCHUTEIbHAs aTOMHAs ¥ MOJIEKYJISIpHAsI Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBasi 107 XUMHYECKOTO JJIEMEHTa B COCAMHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCICHMs, XHMHUYECKas peaklus,
KJTACCU(HUKAIIS Peaklnii: peaKkIMd COeIWHEHUS, PEaKIUh Pas3NIoKEHUs, PEaKiiy 3aMelleHus,
peaknum 0OMEHa, PK30- M SHIOTEPMUUICCKHAC PEAKITHH, TCIIOBOH 3 (EKT peakiuu, sSApO aToMa,
QJIEKTPOHHBIN CIIOH aToma, aToMHasi OpOUTalb, pajnyc aToMa, XUMHYEeCKasi CBS3b, MOJSpHAs U
HETOJISIpHAsT KOBAJICHTHAS CBS3b, HOHHAS CBS3b, MOH, KaTHOH, aHUOH, PacTBOpP, MaccoBasi JOJs
BeliecTBa (TIPOIIEHTHAS KOHIICHTPAIINsI) B PaCTBOPE;

e  WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHI M PUMEHSTH 3TU MOHSATHUS TIPU
OIMCaHMU BEIECTB U UX MPEBPAILCHUN;

® WCNOJH30BATH XUMHYECKYI0 CHUMBOJHUKY JJISi COCTaBieHHS (DOPMyN BEIIECTB M YpaBHEHHU
XUMHUYECKUX PEaKIIMi;

e  ONpeAessITh BaJICHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COCJAMHEHHSX, CTETICHb OKHMCICHUS
AJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, NMPUHAICKHOCTh BEHIECTB K OINPENCIEHHOMY KiIaccy
COeMHEHMH 1o (hopMyIiaM, B XUMUYECKOW CBS3H (KOBaJICHTHAS M HOHHAs) B HEOPTaHUIECKHUX
COCJINHEHUSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona J[. 1. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
MEPUOAMYECKON 3aBUCHMOCTH CBOWMCTB XUMHYECKHX DIIEMEHTOB OT UX TIOJOXEHHS B
Ileproanueckoii cucreme, 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHOTO yUeHUsl, 3aKOHa ABOTa/Ipo;

e ONHWCHIBATh W XapakTepus3oBaTh TaOnmuHyro (opmy llepmomndeckoil CHUCTEMbl XUMHYECKHUX
AJIEMEHTOB: Pa3JINYaTh MOHATHS «TJIaBHasi moArpymma (A-Tpyrmma)y» u «moboynas noarpymma (b-
rpyImna)», Majible U OOJbIIIE IEPUOJIbI, COOTHOCUTH 0003HAUYEHHSI, KOTOPBIE HMEIOTCS B TA0JIUIIE
«Ilepmomuueckast cucrtema xumudeckux odsnemeHtoB J[. UW. MeHneneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX DIIEMEHTOB (COCTaB W 3apsij sijpa, oOriee
YHUCIIO 3JIEKTPOHOB U PACIIPEIEIEHNE UX TI0 DJIEKTPOHHBIM CIIOSIM);

e KIACCH(OUIMPOBATH XUMUYECKUE AJIEMEHTBI, HEOPTaHMUECKUE BEIECTBA, XMMUYECKHE PEaKIInU
(110 YKCITy U COCTAaBY y4acTBYIOIINX B PEAKIIUK BEIIECTB, MO TEINIOBOMY 3 deKTy);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PAa3JIMYHBIX KIIACCOB,
TOJITBEPIK/asi ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLmii;

e TIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
NPOTEKAHUSI XUMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

e  BBIUUCIIATE OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILIECTB, MAacCOBYIO JOJIIO
XUMHAYECKOT0 3JeMEHTa Mo (GopMylie COSAMHEHMs, MAacCOBYIO JOJIO BEIecTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHNIO XUMHUYECKOHN PEaKITHH;

e TIPUMEHSTh OCHOBHBIE OIEPALNU MBICIUTEIHHON JEATEIHHOCTH — aHaJlu3 U CHHTE3, CPAaBHEHHE,
00001IeHre, CUCTEMAaTH3aLHI0, KJIACCH(DHUKALINIO, BBISIBICHIE IPUUYUHHO-CIICCTBEHHBIX CBS3EH —
JUTST W3yYeHHUs] CBOMCTB BEIIECTB M XHUMHYECKHMX PEAKINH, €CTECTBEHHO-HAYYHBIE METObI
MO3HaHWS — HAONIOIEHHE, W3MEpEeHHe, MOJIENMPOBAaHNE, OKCIIEPHUMEHT (peallbHbIi U
MBICIICHHBIH);

e  CJeNOBaTh MPaBWJIaM MOJIb30BAaHHUS XMMHYECKOH TMOCYZ0H U 1abOpaTOpHBIM 000pYyJOBaHUEM, a
TaKXe TpaBuiiaM 00palleHus ¢ BEIECTBAMH B COOTBETCTBHH C WHCTPYKIIUSIMH TIO BBITIOJIHEHHIO
1a00paTOPHBIX XUMHUECKHX OIBITOB TI0 TMOJYYECHUIO W COOMpaHMI0 ra3000pa3HbIX BEIIECTB
(BoOOposa M KHCIIOpOJA), NMPHUTOTOBICHHIO DPACTBOPOB C ONPEACIEHHOHM MaccoBOW JoJei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TPOBOAWTH XUMHUYECKHE OKCIEPUMEHTHI TI0



pacro3HaBaHUIO PACTBOPOB IIENOYEH W KUCIOT € TIOMONIBI0O HWHIUKATOPOB  (JIAKMYC,
beHondTaenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiiacce npeaMeTHbIE pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb

c(hopMHUPOBAHHOCTH y 00YUAIONTUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: XMMHUYECKUH 3JIEMEHT, aTOM, MOJEKYIa,
WOH, KaTHOH, AaHHOH, HPOCTOE  BELIECTBO,  CJIOXKHOE  BELIECTBO,  BAJCHTHOCTD,
3JIEKTPOOTPULATEIbHOCTh, CTENEHb OKHUCICHHS, XHMHUYECKas peaklus, XUMHUUYECKas CBs3b,
TernoBoi ekt peakunu, MoJib, MOJSIPHBIN 00BEM, pacTBOpP, DIEKTPOIUTHI, HEAJIEKTPOIIUTHI,
ANEKTPOIUTHYUECKAsT AMCCOLMANNS, PEAaKIWH HOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHMbIE PEAKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiui, OKUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHME W BOCCTAHOBIIEHHE, aJUIOTPOIMS,
aM(pOTEPHOCTb, XMMUYECKasi CBsI3b (KOBAJICHTHAS, MOHHAS, METAJUIMYECKas), KPUCTAIHYeCKast
peléTKa, KOppo3usi METAJIOB, CIUIABbI, CKOPOCTh XUMUYECKOH peaKkyu, MPeIebHO AOIYCTUMAs
konnenTpanusa [TJIK Bemiectna;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECCKHUX TOHSATHH W MIPUMEHSTH 3TH MOHITHUS MPH
OIMCaHMU BELECTB U UX IIPEBPALLCHNN;

UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY Uil COCTaBlieHHMs ()OpMYJT BELICCTB M YpaBHEHHMH
XUMHUUYECKUX PEaKIIUil;

ONpeseNsATh BAJEHTHOCTh W CTENEHb OKHCICHHS XMUMHYECKHX JJIEMEHTOB B COEIUHEHHUSX
PasInYHOro0 COCTaBa, MPHUHAIJICKHOCTh BEILECTB K OINPENeNEHHOMY KJIacCy COCOUHEHUH IO
dbopmynam, BUJ XUMUYECKOH CBSI3W (KOBAJICHTHAS, HOHHASI, METAJNTMUECKas) B HEOPTaHUYEeCKUX
COCZIMHEHMSIX, 3apsJ]] MOHA N0 XUMHUYECKOH (opmylie, XapakTep cpeibl B BOIHBIX PacTBOpax
HEOPraHM4YeCKUX COCIUHEHHUM, TUIl KPUCTAIUINUECKON PEIIETKY KOHKPETHOIO BEILECTBA;
packpeiBaTh cMmbica Ilepuonnmueckoro 3axkona J[. WM. MenneneeBa U JEMOHCTPUPOBATH €ro
MOHUMAaHHWe: OIUCHIBATh W XapakTepuszoBaTh TabiauuyHyro ¢opmy Illeproandeckoil cucTeMBI
XUMHMYECKUX JIEMEHTOB: pa3inyaTh MOHITHUSA «JIaBHas mojarpynna (A-rpynma)» u «moOouHas
noarpynma (b-rpynma)», mManble u OOINBIIHE TEPUONbI, COOTHOCUTH O0003HAUEHUS, KOTOPHIS
UMCIOTCS. B TIEPHOAMYECKON TabNuIe, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3aps/ sijipa, o0Iee YUCII0 dJEKTPOHOB U PacHpe/ieiieHue X
0 3JIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOLIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB 3JIEMEHTOB
M UX COCIMHEHUH B Ipeaesiax MajbIX IE€PUOJIOB M IVIABHBIX HMOATPYII C YYETOM CTPOCHMS HX
aTOMOB;

KJIacCU(UIMPOBATh XUMHUECKUE 3JIEMEHTBI, HEOPraHWYEeCKHUE BEIIECTBA, XUMHUYECKHE PeaKuu
(o uMchoy M COCTaBy Yy4YacTBYIOIIMX B PEAaKIMM BELIECTB, 110 TEMJIOBOMY 3(QeKTy, Mo
M3MEHEHUIO CTeTeHeH OKUCICHN XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE M CIEHUPUUSCKUE XMMHUYSCKHUE CBOWCTBA TPOCTHIX WU
CJIOJKHBIX BELIECTB, IMOATBEPXK/asi OIMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHHS AJIEKTPOJIUTUYECKON TMCCOLMAIIUY KHUCIIOT, IIeJIoUeil U coJieil, TIoJHbIE U
COKpAIlEHHbIC YPaBHEHUsI PEAKUMH MOHHOTO OOMEHA, yPaBHEHHUSI PEaKLMH, [OJITBEPKIAOIINX
CYLIECTBOBAHUE ICHETUUECKON CBSI3M MEXK/y BEILIECTBAMH PA3IMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MMOCPECTBOM COCTaBICHUS
3JIEKTPOHHOTO OallaHca 3TUX PEeaKLuii;

MIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHMS, BO3MOXKHOCTH MPOTEKAHUS
XUMUAYECKHX MTPEBPAICHUHN B Pa3JIMYHBIX YCIOBHSX;

BBIUMCIISTh OTHOCHUTEIHHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIO
XUMHAYECKOT0 3JeMEHTa Mo (GOopMylie COCAMHEHHs, MAacCOBYIO MOJIO BEIECTBa B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHNIO XUMHUYECKOW PEaKIINH;

coOoIaTh TMpaBwiia MOJIb30BAHUS XMMHUYECKOW TIOCYZ0H M 1abopaTOpHBIM 00OpPYIOBaHUEM, a
TaKXXe MpaBuia OOpallleHHs C BELUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMU I10 BBIITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHUIO M COOMpaHMIO ra3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, TIOATBEPXKJAIONINE KAYeCTBEHHBIH COCTAB PA3UYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHI-, OpoMHMI-, HOAMI-, KapOoHat-, ¢ocdar-, CHUIUKAT-,



cynbdat-,

TUJIPOKCH/I-UOHBI,

KaTHOHBI

aMMOHMUA

u

HMOHBI

N3Y4YCHHBIX

MIPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

METAaJIJIOB,

IMPUMCHATH OCHOBHBLIC OIICpalln MBICTIUTCIBHOMN ACATCIIBHOCTU — aHAJIM3 U CUHTE3, CPABHCHUC,

O606HJ,€HI/IC, CUCTCMATU3all1I0, BBISIBJICHHUC MPUYMHHO-CICACTBCHHBIX CBs3CH — Il U3y4YCHUS

CBOMCTB BEIIECTB MU XHUMHUYECKHUX PEaKIIui,

€CTCCTBCHHO-HAY4YHBIC MCTObI

ITO3HAHUA

HaOIIoACHIE, N3MEPEHHE, MOICITUPOBAHIE, IKCIIEPUMEHT (peaabHbIN U MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHMUE

8 KIIACC

Ne || HammeHOBaHUE pa3/ieiioB U ‘ KomnuuecTBo yacos OnexTpoHHbIe (IU(POBEIC)

/1 TEM TIPOTPaMMBI Beero|| Kontporsnsie || [TpakTiaeckue o0Opa3oBaTenbHBIE PECypPCHI

paboTh paboThI

Paznen 1. [lepBoHayajibHble XUMHYECKHE TOHSITHS

1.1 || Xumust — BaskHAs 00J1aCTh 5 BBCIIUTC 2 [[Bubmmoreka LIOK
€CTECTBO3HAHUS U 3HAYCHHE https://m.edso0.ru/7f41837c]]
MPaKTUYECKOU
JESTSILHOCTH YeI0BEKa

1.2 ||BemecTBa 1 XUMUYECKUE 15 1 BBEIUTE [[Bubauoreka LIOK
peaxiyu snagenne  ||https://m.edsoo.ru/7f41837c]]

‘I[O6aBI/ITI> CTPOKY

‘I/ITOFO o pasfeny H 20 H

‘Pa:’.}leﬂ 2. BaxkHeiilnue npeicTABUTEIM HEOPraHNYECKUX BelIECTB

2.1 |Bo3ayx. Kucnopon. 6 BBEIIUTE BBEIIUTE [[bubmmotexa LJOK
IMousTHE 006 OKCHAAX 3HAYEHHUE snagenue  ||https://m.edsoo.ru/7f41837c]]
2.2 |[Bomopon.Ilonstue o 8 BBCIIUTC 1 [[Bubmrnorexa [IOK
KHCJIOTax M COJSX 3HAYEHHUE https://m.edso0.ru/7f41837c]]
2.3 |[Bona. PactBopsl. [lonsiTie 5 1 1 [[bubmmoTtexa LJOK
00 OCHOBaHMSIX https://m.edso0.ru/7f41837c]]
2.4 ||OCHOBHBIE KIIACCHI 11 1 1 [[bubmmoTexa LIOK
HEOPraHUYECKUX https://m.edso0.ru/7f41837c]]
COECIMHEHUH
‘I[O6aBI/ITI> CTPOKY
‘I/ITOFO o paszeny H 30 H

Pasnen 3. llepuoauueckuii 3axon u Ilepuoanyeckas cucreMa XuMu4yeckux 3aementon . U.
MemnaeneeBa. CTpoeHue aToMoB. XuMHuueckasi CBsi3b. OKHCJIANTEILHO-BOCCTAHOBUTEIbHbIE

peaxkuuu

3.1 |[leproaunueckuii 3aK0H U 7 BBEJUTE BBEIUTE [[Bubauoreka LIOK
[Meproanueckas cucrema 3HAYCHUE sHagenue  ||https://m.edsoo.ru/7f41837c]]
XUMHYECKUX 3JIeMEHTOB JI.
W. Menneneesa. CtpoeHue
aToma

3.2 || XuMuueckast CBSI3b. 8 1 BBEJIUTE [[Bubmuoreka [IOK
OKHUCITUTETBHO- sHagenne  ||https://m.edsoo.ru/7f41837c]]
BOCCTAHOBUTEIIHHBIC
peaKiuu

‘I[06aBI/ITB CTPOKY

Wroro mo paznemy 15 [[bubmmoteka LJOK

https://m.edso0.ru/7f41837c]]

‘ﬂOGaBI/ITB MOJTYJTb
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Ne || HammeHoBaHMe pa3aeinoB KonmuecTBo yacos OnekTpoHHBIC (ITUGPOBHIEC)
n/n TEM IPOrpaMMblL Bcero KOHTpOJ'ILHBIe HpaKTI/I‘IeCKI/Ie O6pa3OBaT€JILHLIC PECypChI
paboTsI paboTs
‘]_—[06aBI/ITB pazmen ‘
PezepBHOE Bpems 3 BBEJUTE BBEJIUTE [[bubmmoteka [JOK
3HAYCHUE 3nauenue ([https://m.edsoo.ru/7f41837c]]
OBILEE KOJIMYECTBO 68 4 5
YACOB I1O ITPOT'PAMME
9 KJIACC
Ne HaumeHoBaHue KosinyecTBo yacoB AnekTpoHHbIEe (LUPPOBLIE)
n/m pas/iesioB U TeM Bcerol|[KonTposbhbie|[lpaktuueckue 06pa3oBaTesbHbIE PeCYpPChl
porpaMMel paboThl pa6oThl
‘Pa3¢1en 1. BeiecTBO U XMMHUYeECKHeE peaKIuu ‘
1.1 |[ToBTOpEHME U 5 1 BeeanTe  |[[[BubsnoTeka LJOK
yriay6JieHue 3HaHUH 3HadeHue \|https://m.edsoo.ru/7f41a636]]
OCHOBHBIX pa3/iesioB
Kypca 8 Kjacca
1.2 |OcHOBHBIE 4 BBe/INTE BBeAnTe  ||[[BubanoTeka [IOK
3aKOHOMEPHOCTH SHaJeHHe sHadeHue \|https://m.edsoo.ru/7f41a636]]
XUMHYECKUX
peakuuun
1.3 |[9nekTposiuTHyeckasi| 8 1 1 [[BubnnoTeka IIOK
JYccoLalus. https://m.edsoo.ru/7f41a636]]
XrMUYecKue
peakuu B
pacTBopax
‘,[[06aBI/ITb CTPOKY
‘I/ITOI‘O 1o pasfeny H 17 H
‘Paa,qeﬂ 2. HemeTaJ/l1bl M X COeAUHEHUA
2.1 |O6was 4 BBeUTE 1 [[PubaunoTeka JOK
XapaKTepUCTHKA SHESEHHE https://m.edsoo.ru/7f41a636]]
XUMHUYEeCKUX
anemeHTOB VIIA-
rpynnsl. [asoreHsl
2.2 |O6was 6 BBeUTE BeeanTe ||[[BubsnoTeka LIOK
XapaKTepUCTHKa 3HaeHHe sHadeHne \|https://m.edsoo.ru/7f41a636]]
XUMHYECKUX
anemeHTOB VIA-
rpynnsl. Cepa u eé
COeIMHEHUS
2.3 |O6mas 7 BBeNTE 1 [[BuGanoTeka [JOK
XapaKTepUCTUKaA SHaueHune https://m.edsoo.ru/7f41a636]]
XUMHUYECKUX
aseMeHTOB VA-
rpynmnsl. A3or,
docdhop u ux
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Ne HauMeHoBaHue ‘

KosinuecTBo yacoB ‘

n/n pasziesioB U TeM

MpOTrpaMMbl

Bcero
paboThl

KoHTposibHbIE

[IpakTHyeckue

paboThl

AnekTpoHHbIe (LHUPPOBHIE)
06pa3oBaTebHbIE PECYPCHI

|

| HCOG,E[I/IHeHI/IH “

|

2.4 ||06mman 8 1
XapaKTepHUCTUKA
XUMHUYECKUX
aJieMeHTOB IVA-
rpynnel. Yrjaepoj u
KpPEeMHUH U UX

CoeJUHEHHUA

[[BubnumoTteka LIOK
https://m.edsoo.ru/7f41a636]]

|£[o6aBI/ITb CTPOKY

MToro o paszgeny | 25 ||

‘Paa,qen 3. MeTa/u1bl M MX CO€AMHEHHUA

3.1 ||061mue cBOMCTBa 4 BBeIUTE BBeanTe ||[[BubanoTeka [IOK
MEeTaJIJIOB SHadeHue SHadeHue \|https://m.edsoo.ru/7f41a636]]
3.2 |BaxkHeimue 16 1 2 [[BubaumoTteka LJOK
MeTaJlJIbl U UX https://m.edsoo.ru/7f41a636]]
COoeIMHEHMUS
‘,Z[O6aBI/ITb CTPOKY ‘
‘I/ITOI‘O 1o pasfeny H 20 H ‘
‘Paa,qen 4. XuMuUd ¥ OKpYy’Kamliasa cpeja ‘
4.1 |BewiectBa u 3 BBe/{UTE BeeguTe  |[[[Bubsunoreka LIOK
MaTepHasibl B )KU3HU SHadeHue sHadeHue \|https://m.edsoo.ru/7f41a636]]
yeJioBeKa
‘,[[06aBI/ITb CTPOKY ‘
‘I/ITOI‘O 0 paszesny H 3 H ‘
‘ﬂ06aBI/ITb MOJYJb ‘
‘ﬂ06aBI/ITb pasgen ‘
Pe3epBHOe BpeMs 3 BBE/JIMTE BBeguTe  |[[Bubanoreka LLOK
3HaJeHHe SHa4deHne \|https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TIPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka Kom.wacoB || DnekrpoHHBIE IIM(POBBIE 00pa3oBaTEIBLHEIE
/I Beero pecypcH

1 [[TIpenmer xumMuu. Pons XxuMuu B )KU3HU ueoBeka. Tena u 1 [[BubnuoTeka ITOK
BEIeCTBa | https://m.edsoo.ru/ff0d210c]]

2 [[TTonsiTHE 0O METOAAX TIO3HAHHS B XUMUH] | 1 [[BubmmoTeka ITOK
https://m.edsoo.ru/ff0d227¢]]

3 [[TIpakTnueckas padora Ne 1 «[IpaBuia pabGoTsl B 1abopaTopuu U 1 [[Bubnnoreka LIOK
npuéMbI 00pamieHus ¢ 1abopaTOpHBIM 000pyIOBaHHEM»] ] https://m.edsoo.ru/ff0d23dc]]

4 [[Yuctsie BemecTBa 1 cMecu. CIOCOGHI pasaeeHus cMmeceit] ] 1 [[BuGnuoTeka ITOK
https://m.edsoo.ru/ff0d26ca]]

5 [[MIpaxTrueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 [[bubauoTeka [JOK
OYHCTKHU MOBAPEHHOI COMN)»]] https://m.edsoo.ru/ff0d28c8]]

6 [[ATomBI 11 MOTIEKYTIBI] ] 1 [[BubnmroTeka ITOK
https://m.edsoo.ru/ff0d2a6c]]

7 [[Xumudeckue 1eMeHThI. 3HaKU (CUMBOJIBI) XUMHUYECKUX 1 [[BubnuoTeka ITOK
2JIEMEHTOR] | https://m.edsoo.ru/ff0d2be8]]

8 [[TIpocThie u coXHEBIE BemecTBa] ] 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/ff0d2a6c]]

9 [[ATOMHO-MOJNEKYIAPHOE yueHue]] 1 [[bubauoTeka [JOK
https://m.edsoo.ru/ff0d2d50]]

10 [[3akoH mocTOSIHCTBA cOCTaBa BEMIECTB. XUMmI4decKas GpopmMya. 1 [[BubnmoTeka ITOK
BajieHTHOCTh aTOMOB XUMHYECKHX JJIEMCHTOR] | https://m.edsoo.ru/ff0d2eae]]

11 [[OTHOCHTEbHAs aTOMHas Macca. OTHOCHUTEIbHAS 1 [[BubnuoTeka ITOK
MOJIEKYIIsIpHast Macca] ] https://m.edsoo.ru/ff0d323c]]

12 [[MaccoBast 10J151 XHMHYIECKOTO 3JIEMEHTA B COSTMHEHNH || 1 [[BubnuroTeka ITOK
https://m.edsoo.ru/ff0d350c]]

13 [[KomuuecTBo BemecTBa. Mosb. MossipHast maccea]] 1 [[bubauroTeka [JOK
https://m.edsoo.ru/ff0d5230]]

14 [[®u3nueckue U XUMUUYECKUE ABJIECHUS. XUMHUUECKas peakuus|] 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/ff0d37fa]]

15 [[ITpu3Haky 1 ycIOBHS MPOTEKAHUS XUMHYIECKUX PEaKIHii]] 1 [[Bubnuoreka LIOK
https://m.edsoo.ru/ff0d3al6]]

16 [[3axoH coxpaHeHHs MacChl BEIECTB. XUMHUYECKUE ypaBHEHUS || 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/ff0d3b88]]

17 [[Beruucnenns KOIM4ecTBa, MacChl BENECTBA TI0 YPaBHEHUSAM 1 [[bubnunoTexa [JOK
XUMHUYECKHUX PEAKIHi]] https://m.edsoo.ru/ff0d5708]]

18 [[Kiraccudukanms XHMHYIECKAX PEaKnil (COeTUHEHUS, 1 [[BubmmroTeka ITOK
pasiioKeHusl, 3aMelIeH s, 00MeHa)]] https://m.edsoo.ru/ff0d3f34]]

19 [[M. B. JJomoHOCOB — y4€HBIH-3HIHKIOEANCT. O000IIEeHIE U 1 [[bubnmoTexa [JOK
cHCTeMaTH3alusl 3HAaHWH ] | https://m.edsoo.ru/ff0d40c4]]

20 [[KonTtponbHas padoTa Nel mo Teme «BerecTsa u XUMHYIECKHE 1 [[BubnuoTeka ITOK
peakium»]] https://m.edsoo.ru/ff0d4290]]

21 [[Bo3myx — cmech razoB. CoctaB Bozmyxa. Kuciopom — 1 [[bubmmoTexa [TOK
9JIEMEHT U npocToe BemecTBo. O30H]] https://m.edsoo.ru/ff0d448e]]

22 [[®u3nueckne U XUMUYECKHE CBOMCTBA KUCIOPOa (peaKuu 1 [[bubnmoTeka [JOK
okwucienus, ropenne). [oustre 06 okcumax]] https://m.edsoo.ru/ff0d4614]]

23 [[CriocoOsI moydYeHus: KUCIOpoia B 1abopaTopuu u 1 [[bubauoTeka ITOK
npoMbInuIeHHOCTH. [IprMenenne kuciaoponal] https://m.edsoo.ru/ff0d497a]]

|24 ||[[Term030171 5 deKT XUMUIECKOW peaKkuny, HOHITHE O || 1 ||[[BH6JIHOTeI<a HOK
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Ne Tema ypoka Komn.wacoB || DnekrponHbie mudpoBbie 00pa3oBaTeIbHbIC
n/m Beero pecypcesl
TEPMOXUMHYECKOM YPaBHCHHUH, 9K30- U SHIOTCPMUUCCKUX https://m.edsoo.ru/ff0d4790]]
peakuusx|]
25 [[TorummBo (HEdTH, yrome u MeTaH). 3arps3HEHHE BO3IyXa, [[BubmmoTexa ITOK
CIIocO0BI €ro TPeI0TBpaIIeHus] | https://m.edsoo.ru/ff0d4c4a]]
26 [[TIpakTnueckas padora Ne 3 o teme «Ilonyuenue u cobupanue [[bBubmuoreka LIOK
KHCIIOPO/Ia, U3yUeHHE ero CBOCTBY ]| https://m.edsoo.ru/ff0d4ae2]]
27 [[Bomopom — ameMeHT U mpocToe BemecTBo. HaxoxeHre B [[BubmmoTexa ITOK
npupoe]] https://m.edsoo.ru/ff0d4dd0]]
28 [[®u3nueckue u XUMHUYECKHUE CBOMCTBa Bojopoaa. [lpuMenenue [[BubnuoTeka ITOK
BOZIOpoza]] https://m.edsoo.ru/ff0d4dd0]]
29 [[TTonsiTHE O KUCITIOTaX U COMAX]] [[BubmmoTexa ITOK
https://m.edsoo.ru/ff0d50d2]]
30 [[CriocoObI momy4eHus: Boopo/a B 1aboparopuu]| [[bubauoTeka [JOK
https://m.edsoo.ru/ff0d4dd0]]
31 [[TIpakTiueckas padota Ne 4 o teme «llomydenue u coonupanme [[bubdnmoTexa LTOK
BOJIOPO/Ia, U3YUEHUE €r0 CBOUCTBY ]| https://m.edsoo.ru/ff0d4f42]]
32 [[MonspHblit 00BEM ra3oB. 3akoH ABorapo]] [[bubauoTeka [JOK
https://m.edsoo.ru/ff0d542¢]]
33 [[Beramcnenust 00béMa, KOJIMISCTBA BEIIECTBA T'a3a 10 €Tro [[BubmmoTeka ITOK
H3BECTHOMY KOJIMYECTBY BEIECTBA MK 00hEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 [[Berurcnenust 00bEMOB Ta30B MO YPaBHEHUIO PEAKIIMH Ha [[bubauoTeka [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOILICHUH ra30B]| https://m.edsoo.ru/ff0d5708]]
35 [[@u3HYecKue U XUMHUYECKUe CBOMCTBA BOJIBI| | [[BubnmoTeka ITOK
https://m.edsoo.ru/ff0d587a]]
36 [[CocraB ocHoBanwmit. [loHsATHE 00 HHIUKATOPAX]] [[bubauoTeka [JOK
https://m.edsoo.ru/ff0d59e2]]
37 [[Bona xak pactBoputeinb. HachiieHHbIE U HEHACBIIIIEHHbIE [[BubnuroTeka IIOK
pacTBOpbI. MaccoBast 0Jis BelecTBa B pacTBope]| https://m.edsoo.ru/ff0d5b40]]
38 [[TIpakTiueckas padota Ne 5 mo teme «IIpuroToBieHne [[BubnmoTeka ITOK
PacTBOPOB € OMPEACIEHHO MACCOBOIA 0JIeH PACTBOPEHHOTO https://m.edsoo.ru/ff0d5eba]]
BEILIECTBAY]|
39 [[KouTtponbHas padoTta Ne2 mo teme «Kucnopoa. Bomopos. [[bubauroTeka [JOK
Bona»]] https://m.edsoo.ru/ff0d6342]]
40 [[Oxcumer: coctas, kmaccuduKanus, HOMEHKIATypa]] [[BubnmroTeka IIOK
https://m.edsoo.ru/ff0d664e]]
41 [[TToxydenue 1 XUMHUYECKUE CBOHCTBA KUCIOTHBIX, OCHOBHBIX U [[Bubnuoreka LIOK
aM(}OTepPHBIX OKCHIIOB]] https://m.edsoo.ru/ff0d664e]]
42 [[OcHoBanwms: cocTaB, kiaccuuKaIus, HOMEHKIATypa] | [[BubmmroTeka ITOK
https://m.edsoo.ru/ff0d67ca]]
43 [[TToydenue 1 XUMHUYECKHE CBOIICTBA OCHOBAHMIA] | [[bubnmoTexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44 [[Kucnotsr: cocras, kiaccudukanus, HOMEHKIATypa]] [[bubnmoTeka [JOK
https://m.edsoo.ru/ffOdfee2]]
45 ||[[[TTosmy4erre 1 XUMHYECKHE CBOWCTBA KUCIOT]] [[Bubnuoreka LIOK
https://m.edsoo.ru/ffOdfee2]]
46 [[Conu (cpennue): HOMEHKIATYPA, CIIOCOOBI TOTYYCHUS, [[bubmuoTeka [JOK
XMMHUYECKHE CBOMCTBa]] https://m.edso0.ru/00ad9474]]
47 [[TTpakTiueckas pabota Ne 6. Permenue sxcriepuMeHTaIbHBIX [[bubnmoTexa [JOK
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHMIECKUX https://m.edsoo.ru/00ad9b7c]]
COEIIMHEHMI»] |
|48 ||[[FeHeaneCKaﬂ CBSI3b MEXY KJIJACCAMH HEOPTAHUYECKUX || ||[[BI/I6J'II/IOT6KEI IIOK
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Ne Tema ypoka Komn.wacoB || DnekrponHbie mudpoBbie 00pa3oBaTeIbHbIC
/I Beero pecypcH
| lcoemmmenmii]] I ||https://m.edsoo.ru/00ad9a50]]
49 [[O6o6mIeHre U crucTeMaTr3anys 3HaHU’ | | 1 [[BubmmoTexa IIOK
https://m.edsoo.ru/00ad9ch2]]
50 [[KouTtponbHas padoTta Ne3 mo Teme "OCHOBHBIC KITaCChI 1 [[BubnuoTexa ITOK
HEOPraHHYECKUX COEAUHEHHU "] https://m.edsoo.ru/00ad9ela]]
51 [[TIepBBIEC TOMIBITKN KITACCU(PUKAINNA XUMHUIECKUAX IIEMEHTOB. 1 [[BubmmoTeka ITOK
[oHsTHE O TPYIIIAX CXOAHBIX 2JIEMEHTOB]] https://m.edsoo.ru/00ad9ffa]]
52 [[Tlepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMUIECKIX 1 [[budnuoTeka [JOK
snementoB JI. . Menneneesa]| https://m.edsoo.ru/00ada52c]]
53 [[TIepmoasl, TpyMITBL, TOATPYIIIH] ] 1 [[BubmmoTeka ITOK
https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oTomsl]] 1 [[budnuoTeka [JOK
https://m.edsoo.ru/00ada342]]
55 [[CtpoeHne >7eKTPOHHBIX 000I0YEK aTOMOB JIIEMEHTOB 1 [[BubnmoTeka ITOK
[epuoanueckoii cuctemsl J|. . Menneneesa]| https://m.edsoo.ru/00ada6bc]]
56 [[XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 110 €T0 MOJI0XKEHHIO B 1 [[BubnuoTeka ITOK
[Mepuoanueckoii cucreme JI. 1. Menneneea]] https://m.edsoo.ru/00ada824]]
57 [[3nauenue Ilepuonuueckoro 3akoHa JJisl pa3BUTHS HAYKU U 1 [[BubaroTeka [TOK
npaktukd. [I. V. MenzaeneeB — y4€HbIi, eqaror u rpaxaaHuH]| https://m.edsoo.ru/00ada96e]]
58 [[DnexTpooTpHUIIATENEHOCT ATOMOB XMMHUYECKHMX 3JIEMEHTOB] ] 1 [[bubauoTeka [JOK
https://m.edsoo.ru/00adaab8]]
59 [[MonHas xumuaeckast CBsI3b] | 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHas moJsipHasi XuMU4ecKasi CBs3b] | 1 [[bubauoTeka [JOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBaneHTHast HEMTOJSAPHAS XUMHYECKAs CBS3b] | 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/00adaab9]]
62 [[Crenens okucneHus]] 1 [[bubauoTeka [JOK
https://m.edsoo.ru/00adae28]]
63 [[OxucnuTenbHO-BOCCTAHOBUTEIBHEIC PEAKIINH || 1 [[BubnmoTeka ITOK
https://m.edsoo.ru/00adb076]]
64 [[OxucauTenu u BOCCTAHOBUTEIH || 1 [[bubauroTeka [JOK
https://m.edso0.ru/00adb076]]
65 [[KonTponpHas padota Ne4 o teme «CtpoeHHe aToma. 1 [[BubnmroTeka IIOK
Xumudeckast CBA3b»]] https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHbIit ypok. O000IICHNE 1 CUCTEMATH3AIIMS 3HAHHIH | | 1 [[bubauroTeka [JOK
https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHEII ypok. OO00IICHNE B CHCTEMAaTH3aNNs 3HAHHH | | 1 [[BubnmroTeka IIOK
https://m.edsoo.ru/00ad9ch2]]
68  ||[[Pe3epBHbIi ypok. O0O0OIIEHNE M CHCTEMATH3AIMS 3HAHUH] | 1 [[Bubnuoreka ITOK https://m.edsoo.ru/ff0d61c6]]
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 | |
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9 KJIACC

Ne Tema ypoka DJeKTpOoHHBIE IN(POBLIE
n/n Boero|| ©0pasoBaTeinbHbIC peCcypebl
1 [[TTepuonrueckmii 3akoH. [lepronndeckas cucteMa XUMHIECKHX 31eMeHToB . U. 1 ||[[PubamoTrexa [JOK
Menzeneesa)| https://m.edsoo.ru/00adb59¢]]
2 [[3akoHOMEpPHOCTH B N3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 ||[[Bubauorexa IJOK
neprooB]] https://m.edsoo.ru/00adh6b6]]
3 [[Kitaccudukanms 1 HOMEHKIATYpa HEOPTaHIMIECKUX BEIIECTR] | 1 ||[[BubamoTexa [IOK
https://m.edsoo.ru/00adb7e2]]
4 [[Buasl XUMUUECKOH CBSI3U W THUIIBI KPUCTAJUIMYECKUX PEMIETOK] ] 1 ||[[bubnuoTexa LIOK
https://m.edsoo.ru/00adbac6]]
5 [[KoutponbHas padota Nel nio reme «IloBropenue u yriayoienue 3uanuii ocaoBubix || 1 ||[[]]
pa3zaesnoB Kypca 8 knacca»]]
6 [[Knaccudukaims XUMHUYECKAX PEAKIIUH 110 pa3IMYHBIM MPU3HAKaM] | 1 ||[[bubaunorexa [JOK
https://m.edsoo.ru/00adbch0]]
7 [[[TonsiTve 0 cKOPOCTU XUMHUYECKOH peakuuu. [IoHsATHE O TOMOT€HHBIX U 1 ||[[[BubamoTexa [IOK
reTepPOTeHHBIX PeaKIHsX]] https://m.edsoo.ru/00adbe9a]]
8 [[TTonsiTe 0 XUMUYECKOM paBHOBecUU. DAKTOPHI, BIUSIIONUIUE HA CKOPOCTh 1 ||[[bubaunoreka [IOK
XUMHUYECKOI PeaKIiK U MOJI0KEHHE XUMUIECKOT0 paBHOBecHs | | https://m.edsoo.ru/00adc28c]]
9 [[OxucanTensHO-BOCCTAHOBUTEIbHBIE PEAKIINH] | 1 ||[[[BubamoTexa [IOK
https://m.edsoo.ru/00adcade]]
10 [[Teopus anexTponauTryeckoii auccoranui. CHIbHBIC U CTa0bIe 3JCKTPOIUTHI] | 1 ||[[bubaunoreka [IOK
https://m.edsoo.ru/00adcd68]]
11 [[MouHbIe ypaBHEHUS peakuii]] 1 ||[[[BubamoTexa [IOK
https://m.edsoo.ru/00add448]]
12 [[XumMugeckre CBOMCTBA KHCIOT M OCHOBAaHHH B CBETE MPEICTaBICHUH 00 1 ||[[[BubaroTexa [JOK
IIIEKTPOIUTUYESCKOM TUCCOHAIH] | https://m.edsoo.ru/00add5d8]]
13 [[Xumudeckue CBONHCTBaA COJIEH B CBETE MPEACTABICHUNA 00 3JIEKTPOIUTHIESCKON 1 ||[[bubmmnoTexa LIOK
JICCOIHaIin ] ] https://m.edsoo.ru/00add8b2]]
14 [[TTonsTHe 0 TMApONHN3E comei]] 1 ||[[Bubauorexa [IOK
https://m.edsoo.ru/00add9d4]]
15 [[O606mIeHre u crucTeMaTr3anys 3HaHu’ || 1 ||[[bubaunoTexa [IOK
https://m.edsoo.ru/00addd12]]
16 [[TIpakTiueckas padota Ne 1. «Pemenne 3kcIiepIMEHTAIBHBIX 33129 ] | 1 ||[[[BubaroTexa [IOK
https://m.edsoo.ru/00addbfa]]
17 [[KouTponbHas padora Ne2 1o Teme «DIeKTPOIUTHYECKAs JUCCOLHALIHSL. 1 ||[[bubmmoTexa LIOK
XUMHUYECKHE PEakiliu B pacTBopax»]] https://m.edsoo.ru/00addec0]]
18 [[O61mast xapakTepucTrKa rajJoreHoB. XUMHYECKHE CBOMCTBA Ha IPUMEpe XJ10pa] | 1 |[[[bubmmorexa LIOK
https://m.edsoo.ru/00addfe2]]
19 [[XmopoBomopox. ConsiHast KHCIOTa, XUMHUYECKHE CBOHCTBA, TIOTy4EHHE, 1 ||[[bubmmoTexa LIOK
nprMeHeHue | | https://m.edsoo.ru/00ade104]]
20 [[TTIpakTnueckast pabota Ne 2 1o teme «IloiydeHne coysTHOM KHCIIOTHI, M3y4eHHE €€ 1 |[[[bubmmorexa [JOK
CBOMCTBY]] https://m.edsoo.ru/00ade348]]
21 [[Beraucnenns no ypaBHEHHAM XUMHYECKUX PEaKIUi, €CIIN OJFH U3 PeareHTOB JAaH 1 ||[[bubmmoTexa LIOK
B M30bITKE] ] https://m.edsoo.ru/00ade488]]
22 [[O6mast xapakrepucTuka 3meMeHToB VIA-rpymmsl]| 1 |[[[bubmmorexa LIOK
https://m.edsoo.ru/00ade64a]]
23 [[AmnoTponHbie Mogudukannu cepsl. HaxoxeHne cepsl 1 €€ COeMHEHH B 1 ||[[bubmmoTexa LIOK

npupoae. XuMHUYEeCKHe CBOWCTBA cephl] |

https://m.edsoo.ru/00ade64a]]
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Ne Tema ypoka DneKTpoHHbIE IU(DPOBBIC
n/m Beerol|| ©0Pa3oBaTeibHbIC pecypChl
24 [[CepoBomopon, cTpocHue, pru3nIecKre U XUMHUYCCKHE CBOCTRA] | 1 ||[[BubaroTeka IIOK
https://m.edsoo.ru/00ade802]]
25 [[Oxcumer ceprr. CepHast KHCIIOTa, PU3MYECKUE U XUMHUECKHE CBOMCTBA, 1 ||[[bubnmorexa [TOK
nprMeHeHne ] | https://m.edsoo.ru/00adea28]]
26 [[XuMudeckue peakiiuu, Jexaiiue B OCHOBE MPOMBIIICHHOTO CIIOCO0a MOTyYCHHUS 1 ||[[[BubaroTeka [TOK
CEepHOM KUCIOTHI. XUMHYECKOE 3arpSI3HCHUE OKPYKAIOIIEH Cpe/ibl COeTUHEHUSIMU https://m.edsoo.ru/00adec8a]]
cepsl]|
27 [[Beraucnerne MaccoBO# TOJTM BRIXOAA IPOIYKTa peakuuu] | 1 ||[[BubaumoTrexa [JOK
https://m.edsoo.ru/00adec8a]]
28 [[Obmas xapakTepucTrka 351IeMeHTOB V A-TpyIBl. A30T, paclpoCcTpaHeHHE B 1 ||[[bubmmoTexa LIOK
npHpojie, GU3NIECKHAE W XUMHUIECKHE CBOHWCTBA] | https://m.edsoo.ru/00adeea6]]
29 [[AMMHuaK, ero Gpu3nIecKrue U XUMUYECKUE CBOMCTBA, OTyYEHHE U TPUMeHEHHE] | 1 ||[[[BubaunoTeka IIOK
https://m.edsoo.ru/00adf004]]
30 [[TIpakTiueckas padota Ne 3 mo teme «IlomydeHne aMMuaka, H3ydeHHe ero 1 ||[[bubamoTexa LIOK
CBOMCTB»]] https://m.edsoo.ru/00adf1801]]
31 [[A3oTHas kucnoTa, e€ PU3MUECKUE U XUMUUCCKUE CBONCTBRA] ] 1 |([[[bubaunoreka [IOK
https://m.edsoo.ru/00adf306]]
32 [[Mcnonp30BaHME HUTPATOB U COJIEH aMMOHHS B KAUECTBE MUHEPATBbHBIX 1 ||[[[BubaroTexa [IOK
yroOpeHnil. XMMHUYECKOE 3arps3HeHHE OKPYKAIOUIeH Cpe/ibl COSAMHESHUSIMU a30Ta]] https://m.edsoo.ru/00adf518]]
33 [[@ocdop. Oxcun bochopa (V) u hochopras kuciora, pusHIecKre U XUMHUICCKHE 1 ||[[PubnuoTexa [TOK
CBO¥iCTBa, MONyYeHHe] | https://m.edsoo.ru/00adf68a]]
34 [[Mcmioms30oBarme pochaToB B Ka4eCTBE MUHEPATBHBIX YIOOpEHHA. 3arps3HeHIe 1 ||[[bubmmoTexa LIOK
npUpoHO# cpenbt hocharamu]] https://m.edsoo.ru/00adfc20]]
35 [[Vrrnepon, pactpocTpaHeHue B mpupoje, GU3nIecKue u XUMUICCKHE CBOUCTRA] | 1 ||[[bubaunorexa [IOK
https://m.edsoo.ru/00adfd9c]]
36 [[Oxcumer yrnepona, Mx GU3NIECKHAC H XUMUIECKHAE CBOHCTBA. JKOJIOTHICCKIE 1 ||[[[BubaroTexa [IOK
npoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yrieposa (IV)]] https://m.edsoo.ru/00adfebe]]
37 [[YronbHas kucnota u e€ comnu]| 1 ||[[bubaunoTteka [IOK
https://m.edsoo.ru/00ae006c¢]]
38 [[TIpaktuueckast pabota Ne 4 o teme "[NoyueHne yriaekucioro rasa. 1 ||[[bubnmoTexa LIOK
KauecTBeHHast peakius Ha KapOoHaT-noH"]] https://m.edsoo.ru/00ae027¢]]
39 [[TIepBOoHaYabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUIX 1 ||[[bubaunoTteka [IOK
yriepona]] https://m.edsoo.ru/00ae054¢]]
40 [[KpemHwmit u ero coequaeHus | | 1 ||[[bubarorexa LIOK
https://m.edsoo.ru/00ae080a]]
41 [[ITpaxTiueckas pabota Ne 5. Perrenue skcrepuMeHTaNbHBIX 33439 110 TEME 1 ||[[bubmmnoTexa LIOK
«BaxHeie HeMETaIbI U X COCANHEHHS ] | https://m.edsoo.ru/00ae0bf2]]
42 [[KonTponbHas padoTa Ne3 mo teme «BaxxHeIrie HeMETaIUTB M UX COCTUHECHUY ] | 1 ||[[BubaroTexa [IOK
https://m.edsoo.ru/00ae0e18]]
43 [[O6mas xapakTeprucTHKa XUMUIECKUX JIEMEHTOB — METAJUIOB. MeTalmueckas 1 ||[[bubamoTeka [IOK
CBSI3b M METAJUIMYECKass KpUCTAJUTHUECKas peméTka. Gusnueckue CBONCTBA https://m.edsoo.ru/00ae103e]]
MeTaJoB] |
44 [[XuMudeckue cBONCTBA METAILIOB. DJIEKTPOXUMHUECKUH sl HANPSKEHUI 1 |[[[bubmmorexa LTOK
MeTaIoB] | https://m.edsoo.ru/00ae1156]]
45 [[O6mue crioco6bl momydeHust MeTauioB. CriiaBbl. BeraucieHus mo ypaBHEHUSM 1 ||[[bubamoTeka [IOK
XMUMHUYECKMX PEAKIMIA, €CIIH OJIMH U3 PEATEHTOB COJEPIKUT PUMECH] | https://m.edsoo.ru/00ae1156]]
46 [[TTonsiTve 0 KOPPO3UU METAIIOB] | 1 ||[[bubnmoTexa LIOK
https://m.edsoo.ru/00ae1278]]
47 [[Iemounble MeTaLIHI] | 1 ||[[bubmmoTexa LIOK
https://m.edsoo.ru/00ae14b2]]
|48 ||[[OKCI/I,Z[LI Y TUJIPOKCHUJIBI HATPUS U KaJius| | || 1 ||[[BH6J1HOTeKa HOK
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Ne Tema ypoka DneKTpoHHbIE IU(DPOBBIC
/I Beerol|| ©0Pa3oBaTeibHbIC pecypChl
| || || ||https://m.edsoo.ru/Oan14b2]]|
49 [[IemouHO3eMENbHBIC METAIUTBI — KaIbITMH 1 MarHHH | | 1 ||[[PubamoTexa [IOK
https://m.edsoo.ru/00ae15€8]]
50 [[BakHeitmue coequHeHns KanbIus] ] 1 ||[[[BubaunoTeka IIOK
https://m.edsoo.ru/00ae15e8]]
|51 ||[[O606H.IGHI/IG U CUCTEMATH3aIMs 3HAHUH] | || H[[]] |
52 [[PKécTrocTh BOIBI U CITOCOOBI €€ yCTpaHCHHS | | [[bubnunorexa [IOK
https://m.edsoo.ru/00ae1886]]
53 [[TIpakTiueckas padota Ne 6 mo Teme "JKECTKOCTH BOIBI M METOIBI €€ 1 ||[[PubamroTexa [JOK
ycrpaneHns" || https://m.edsoo.ru/00aelae8]]
54 [[AnromuHMiA]] 1 ||[[PubauoTexa IIOK
https://m.edsoo.ru/00aelc64]]
55 [[AMdoTepHBIe cBOIiCTBa OKCHIA M THAPOKCHIA] | 1 ||[[[BubaroTexa [IOK
https://m.edsoo.ru/00aelc64]]
56 [[*Keneso]] 1 ||[[[bubaroTexa [TOK
https://m.edsoo.ru/00ae1d86]]
57 [[Oxcumer, ruapoxcuasl u comu xenesa (1) u xxenesa (111)]] 1 ||[[BubaroTtexa [TOK
https://m.edsoo.ru/00ae35e6]]
|58 ||[[O6o61ueHHe U CUCTEMATHU3alys 3HAHHH] | || 1 ||[[]] |
59 [[TIpakTiueckas padota Ne 7. Pemrenue skcriepuMEeHTANBHBIX 33129 [0 TEME 1 ||[[BubaroTexa [IOK
«BaskHeiie MeTauIbl B X COSIUMHEHHUS» || https://m.edsoo.ru/00ae3de8]]
60 [[Berumcnenust Mo ypaBHEHUSIM XUMUYECKUX PEAKITUH, €CIIM OJIMH U3 PEareHTOB JIaH 1 ||[[bubaunoreka [IOK
B M30BITKE WK COAEPXKHUT MPUMECH. BBIUUCIEHUS] MACCOBO# JI0JIH BBIXOa https://m.edsoo.ru/00ae1750]]
MPOAYKTa peakuuu]]
|61 ||[[O606meHHe M CHCTEMaTH3alus 3HaHNH ] || 1 H[[]] |
|62 ||[[KOHTpOJ'IBHa}I pabora Ne4 o Teme «BakHel1ne METaIIIBI M MX COSUHEHUS»] | || 1 ||[[]] |
63 [[BemecTBa 1 MaTepraibl B TOBCETHEBHOM KU3HH YEIIOBEKa | | 1 ||[[BubaroTexa [IOK
https://m.edsoo.ru/00ae3f50]]
64 [[Xumudeckoe 3arps3HeHHe OKpYKarollei cpeibl] ] 1 ||[[bubaunoTtexa [IOK
https://m.edsoo.ru/00ae4270]]
65 [[Ponp xuMuM B pelIEHUH SKOJIOTHICCKUX Mpoodem] | 1 ||[[BubaroTexa [IOK
https://m.edsoo.ru/00ae4270]]
66 [[Pe3epBHbIit ypok. O000IICHHE 1 CUCTEMATH3AIIMS 3HAHHH | | 1 ||[[PubaunoTexa [IOK
https://m.edsoo.ru/00ae0d0a]]
67 [[Pe3epBHBI ypok. OO00IIEHNE U CHCTEeMaTH3alNs 3HAHHIA | | 1 ||[[BubaroTexa [IOK
https://m.edsoo.ru/00adb33c]]
68 [[Pe3epBHbIii ypok. O000IICHNE U CHCTEMATH3AIIMS 3HAHHIHA | | 1 ||[[PubaunoTexa [IOK
https://m.edsoo.ru/00ad9ch?2]]
[OBLLEEE KOJIMYECTBO YACOB I10 [TPOTPAMME | e8 || |
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