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MHNOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1O XHMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBI€HAa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOSHHUS OCHOBHOW 0Opa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obOpazoBanms, mnpeactaBieHHbIx B DPI'OC OOO, a Takke Ha OcHOBe denepalbHOW pabodeit
MPOrpaMMbl BOCIUTAHHS U C y4ETOM KOHIICTIMHM TPEMOAaBaHHs y4eOHOro mpeameTra «XuMHs» B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit deaepannm.

[TporpamMma 1o xumMuu Ja€T MPEACTABICHUE O MENSAX, OOIIel CTpaTeruy 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHA O0YYarOIIUXCS CPEICTBAMU YU4eOHOIrO MpEeAMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEAMETHOE
coJiepKaHue, IpelycCMaTpUBaeT pacipeiesieHue ero no KjiaccaMm M CTPYKTYPUpPOBAaHME MO pasjeiiaM U
TeMaM MPOrpaMMbl [0 XUMHUH, ONPEIEISAET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XAPAaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHYeMYI0 TOCIEI0BATEIbHOCTh U3YYCHHSI XUMHUU C YU4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e€OHOIr0 Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OTIpe/IeIIIeT BO3MOKHOCTH MPEAMETa JIsl peaiu3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHON MporpaMmbl Ha YpOBHE OCHOBHOTO 001ero odpa3zoBaHus, a Takke TpeOOBaHUU K
pe3ynbrataM OOy4YeHHS XMMHUU HAa YPOBHE IIeliell M3y4eHHs MpeIMeTa W OCHOBHBIX BHUJOB y4eOHO-
M03HABATEIBHOM JEATEILHOCTH 00YUYaIOLIETrocs 0 OCBOCHUIO YUeOHOTO COIEePIKAHMUS.

3HaHWE XUMHUU CIYXHT OCHOBOW JUIsi (DOPMHUPOBAHHS MHPOBO33PEHHUS OOYUAIOMIETOCs, €ro
MIPEJICTAaBICHU O MaTepuaIbHOM EIMHCTBE MHpA, BAXKHYIO pOJIb HIparoT (popmupyemble XuMuei
MPEACTABICHUS O B3aMMOIIPEBPAIICHUSAX SHEPTUM U 00 HBOJIOIMU BEIIECTB B MPHUPOAE, O MyTIX
pelieHrs TI00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUTICBON U IKOJIOTUIECKON OE30TaCHOCTH, ITPOOIJIEM 3/IPaBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peall3alid BO3MOXKHOCTEH JJII CaMOpa3BUTHS W (OPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o0111ei U (HyHKIIMOHATIbHOU IPaMOTHOCTH;

BHOCHUT BKJAJ B (OPMHUPOBAHWUE MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOydYaroOmuXcs,
HABBIKOB HUX CaMOCTOSITENIbHOM Y4eOHOW AESTeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEJOBATEIbCKUX
YMEHU, HEOOXOAMMBIX KaK B MTOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHATHHOU IEATETbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBILIUICHHUS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIIa HA
€IMHCTBO TPHUPOIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHHH €CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIINXCS.

JlanHble HaMpaBJIeHUsI B 00YYEHUH XUMHUH 00€CTIEYUBAIOTCS CIIEIM(PUKON coepKaHusl y4eOHOTro
MpeMeTa, KOTOPBIH SBJSEeTCS MeJarornuyecky aganTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIer0o 0Opa3oBaHUSI OPUEHTHPOBAH Ha OCBOEHUE
O0OyJaroIMMHUCA CHUCTEMBbl TEPBOHAYAIBHBIX TOHSATUN XHUMHHU, OCHOB HEOPTaHMYECKOM XUMHUHU W
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHITHI OPraHMYE€CKON XUMHUU.

CtpykTypa cojaep aHus MPOorpaMMBbl 10 XUMHUH c(POPMUpPOBaAHA HA OCHOBE CUCTEMHOTO MOIX0/1a
K e usydyeHuto. ConepkaHUE CKJIAIbIBAETCS W3 CHUCTEMBbI MOHATHM O XHWMHUYECKOM D3JIEMEHTE M
BEIIIECTBE U CHUCTEMBI MOHATUNA O XUMHUUYECKON peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTraHU30BaHBI
[0 TMPUHLMIY TMOCIEAOBATEIILHOTO pPa3BUTUSl 3HAHUW HA OCHOBE TEOPETUYECKHX MPEICTaBICHUN
pPa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— yYEHHUS O CTPOEHUHU aTOMa M XUMHYECKOU CBSI3H,

— IIPEJICTABIICHUI 00 DJIEKTPOTMTHIECKOM TMCCOIMAIIAN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHMS pacCMaTpPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIENOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOTHSS



GYHKIIUU OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMBbIX BEILIECTB.

OcBoeHHE TTPOrPaMMBbI IT0 XUMHUU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XHMHYECKON
COCTABJISIFOLIEH HayYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOLLIEHUS K
Hay4HOMY 3HAHUIO M METOJaM MO3HaHUA B Hayke. M3yueHue XUMHHM MPOUCXOIUT C MPUBJICUCHUEM
3HaHUU U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Okpyxawomuid Mupy», «buonorus. 5-7 kimacce» u
«Duzuka. 7 Kiacey.

[Ipy u3ydyeHUH XUMHUU MPOUCXOAUT (OPMUPOBAHME 3HAHHM OCHOB XHMMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW IEATEIHLHOCTH YEIOBEKa W KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOH KyJbTypbl. 3a7adya y4yeOHOro MpeiMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBbI
XUMHYECKUX 3HAHUW — BaXKHEUIIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX IMOJIOKEHUH,
JOCTYMHBIX O0OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, si3blka HayKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHWS MPU M3YYCHUU BEIICCTB MU XUMHYECKHX DPEAKIHi, B (DOPMHUPOBAHUHM U PA3BUTUU
MO3HABATENIbHBIX YMEHUN U MX MPUMEHEHUH B yueOHO-II03HABATEIbHON M yueOHO-HCCIIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHUU TPABHJI 0€30M1aCHOTO OOpAICHHSI C BEIICCTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3yuyeHuu XMMHUHU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs BaXKHOE 3HaYCHHE MPUoOpenn
TaKue 1eNH, KakK:

— (opmupoBaHHE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O00Opa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHUIO PELICHUH, CIOCOOHOW aJanTHUpOBaThCS K OBICTPO
MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOY4YeHHS Ha CHUCTEMATHYECKOe NpHOOIIeHHEe OoOydJalmuxcs K
CaMOCTOSITENILHOM TO3HABATENbHOM JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUSA, (POPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— oOecrie4eHHE YCJIOBHI, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO  OOYYAIOIIMMHUCS — OIBITA
pa3HOOOpa3HOW JIEATENHPHOCTH, TIO3HAHHWS ¥ CAMOIIO3HAHUS, KIIOYCBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JIEATEIbHOCTH;

— ¢opmupoBaHue o0mIeH QYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC
yMEHUU OOBSACHITHP M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MHpA, WCIOJIB3Ysl 3HAHUS U  OIIBIT,
MOJIyYE€HHBIE MPU U3yYECHUH XUMUH, IPUMEHITh UX MPU PElIeHUH MpoOJIeM B MOBCEAHEBHON KU3HU U
TPYZOBOH AESATEIBHOCTH;

— (QopMupoBanue y 0Oy4YalOMUXCA TYMAHUCTUYECKUX OTHOIICHHHN, TMOHWMAHUS IEHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU DKOJIIOTUYECKH II€1eCO00pa3HOro MOBEICHUs B OBITY U TPYAOBOM
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOCHHMsI OOIIeUeTOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBLIOOpY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEUIIEro 00yUYeHUsI.

OOmiee YuCIO YacoB, OTBEACHHBIX I W3YYEHUsS XHMHUHM Ha YpOBHE OCHOBHOTO OOIIETro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce — 68 yacoB
(2 gaca B HezemIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOM0AeHHEe (PU3HMUECKUX (TIaBJICHUE BOCKA, TAsTHHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuid (paszioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crmocoOoB
pa3fiesieHuss CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BbIMAPUBAHHE, AUCTUIUISIINS,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3J€eMEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aljgoTporHas MOAH(PHUKAIUS
KHUCJIOpOJa.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
napHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — »smemeHT MW mpoctoe BemecTBO. HaxokmeHue BoOIOpoJa B MPHUPOJE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputenb. PactBopbsl. HackimeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBAa BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa W OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanms. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akrusHoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHUue COoJep>KaHusl KHCIOopoia B BO3yXe, MOIydeHue, cooupaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyi OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJIyueHHE, cOOMpaHue, pacro3HaBaHUE WU
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3jMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIbHBIX 3a]a4 110 TeMe «BaxHeliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHstHe o rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX saep. W3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paauyca aTOMOB XUMHUECKHX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBaneHntHas (monstpHas u HenoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mescnpeomemnwie céasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHSATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TMOHATUSA: HAY4YHBIH (DaKkT, TUIOTEe3a, TEOpHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJNa, J3JEKTPUUYECKUN 3apsl, BEUIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHbIE MOPOJbI, TOJE3HBIC
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kalus, KalbIUs U HX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KpUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMmETKHM U BHJIA XUMHUYECKOU
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COEIMHEHHM, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil MO pa3IUYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HENEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs MPOTEKAHUS peakiMii HOHHOTO OOMEeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCIOT, OCHOBAHHM M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTUH PACTBOPOB BEIIECTB, IMpOIEcca IUCCOLMALUU
KHUCJIOT, IIeno4Yed M cojeil (BO3MOKHO HCIIOJIb30BaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA (FOpEeHHE, peakLUuu pa3IokKEHHs, COSAUHEHMS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pPOBOAOPO/Ia Ha OPraHM3M uYeloBeKa. BaxkHelme Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbBIE MOJU(HUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kilacca KUCIOT M crneuudpudeckue). XUMHUYECKHE pPEaKIMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B MpupoAe. XHUMHUECKOE 3arps3HEHHE OKpYKalolled Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pPacHpOCTpaHEHHWE B NpUpoAe, (QHU3MUECKHe H
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ IHOJydeHHue,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]lyXa, MOuYBbI M BOA0EMOB). docdop, amnoTporHble MOIUPUKAUIH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka s1eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, EUCTBHE HA >KUBbIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MojlyyeHHe W npuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalleTWJIEH, JTAaHOJ, TJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITMKATHI, UX UCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeilmne



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0Opa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE U U3YUYEHHE CBOMCTB aMMHaka, IpOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJEJICH KPUCTAUIMUECKHX PEHIETOK aaMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOWMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAJUIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHu MertamioB. (Du3nMyeckne U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B [lepronueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KalbLUW: noyIoKeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJpus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMIHUSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3za. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIUs U HATPHUS C BOJOM (BO3MOXHO MCTOIH30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aIOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAaHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAMHEHUS.

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAIOIIeH cpebl (MpeaelibHas TOMyCTUMAsT KOHIICHTPAIIHSI
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU U3YYEHUU XMUMHH B 9 Kjacce OCYIIECTBIISAETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUI  3apsl, MPOBOJHHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUILIBI U3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, COMHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe 00Y4YEHUsI XMMHUHU B €IUHCTBE YUeOHOI M BOCIIUTATENbHON JESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUH M PACUIMPEHHE OIbITAa AEATENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKON W JpYruxX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHILEHd C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKHM U COCTABIIAIOIINE OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XHMMHH,
HEoOXoAuMBble Ul OOBSCHEHMsS HaOMI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypod, JOCTYHHBIMH TEXHHUYECKUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HMCCIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUS B JAJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsl, HApKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUE K
TPyAy M pe3yibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM 4YHCI€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENnTHOW Mpo(ecCHOHATLHON NeATeIbHOCTH H
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPHU H3YyYEHUM XUMHH, IS pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIUI, TUTIOTE3a, (HAKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIE ydeOHbIe NeHCTBUS (ITO3HABaTelbHEIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TIPU OCBOCHUH 3HAHUM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS U KPUTEPUH Ui KiacCU(PUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B MpoIlecce MO3HAHUS MOHATHUS (MpPEAMETHBIE U METanpeaMeETHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakIuud — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTa TMO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHII;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O POeNIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COZIEp)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M I03HABATEIbHBIX 33]a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peEIIaeMble 3a/ayd HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
JeSITeIbHOCTH HH(POPMAIIHMIO O BIUSAHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIMSI COBMECTHBIX JEHCTBHM, ONpe/iesieHue KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BBIOMPAThH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMBIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JESITENbHOCTH MO TMOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKPBIBATh CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJIa, XUMHUYECKUH

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JI1 XUMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIMH, TEIIOBOM 3 (HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajlyc aromMa, XUMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHLEHTPALIKsA) B paCTBOPE;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IIOHATUH U TNPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHUs (OpMyN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OIIPENICNSITh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch llepuommueckoro 3akona J[. M. MenpneneeBa: IeMOHCTPUPOBAThH
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHa ABOTapo;

®ONUCHIBATh M XapakTepuszoBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuue «llepuoguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e Ki1acCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BHIYHCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIDHYEO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEeHTa 1o (hopMysie COeJUHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [[PUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON ACSITEIBHOCTH — aHAlW3 M CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIAacCU(UKALMIO, BBIABICHHE MPUYMHHO-
-CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

eCJIe[IOBaTh MpaBWIaM I[OJb30BaHMA XHMHMYECKOM TOCYyJoH U  J1abopaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XUMUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYECKas peaklus, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeleiabHO JOmycTUMas
koHueHrpauus [1/IK Bemecrsa;

® UJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUNH U TNPUMEHSTh 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

® 1ICII0JIB30BATh XHMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHs (OpMyNT BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OIIPEJIENISITh BAJIEHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX
pa3jIMYHOTO COCTaBa, IMPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kjaccy
coequHeHUN 10 ¢opMynaaMm, BUJ XUMHUYECKOH CBA3M (KOBaJIEHTHAs, HWOHHAaf,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsi HOHA II0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [leproanueckoro 3akona /1. V1. MenzaeneeBa u JeMOHCTPUPOBATH €TO
MOHMMAaHUE: OIMCHIBAaTh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuognueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEMHEHUI B Ipejenax MaJbIX MEPUOJIOB U TJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

e Kilaccu(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATh) OOMME U crHeuu@uueckue XHMHYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

® COCTABJISITh YPABHEHHMS AJIEKTPOJUTHYECKON TUCCOLMAIMU KUCIOT, LIEJI0Yed U COJIEH,
MIOJIHbIE U COKpAILIEHHBIE YPAaBHEHUS pEeaKIMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

® BLIYKCIISATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 1Mo (opMylie COeTMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

ecoOMIOaTh MpaBWia IMOJIb30BAHMUA  XMMHUYECKOM TMocyqo W J1abopaTOpHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 10 BBIOJHEHUIO Ja00PaTOPHBIX XUMHUECKUX OIBITOB IO MOJTYYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB PAa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpoMuia-, MoAuI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;

® [IPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHON JEATEIIbHOCTH — aHAINU3 M CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISIBICHUE IPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K

Ne HaumenoBaHue pa3iesioB U OMIECTBO qa;:B 0 JuaekTpoHHbIe (UU(pOBbHIE)

n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;) ;:::qec'me o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS

XuMusg — BaxkHas 00/1aCTh

11 €CTCCTBO3HAHUS U 5 1 bubmuoreka [JOK

' NPaKTHYECKOHN JIeSITebHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xumMmmueckue 15 1 1 bu6mmoreka [JOK

' peakiuu https://m.edso0.ru/7f41837¢c

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 1 bubnuorexa [JOK

' 00 okcHaax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bubnuorexa [JOK

' U COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTe.]II)HO-BOCCTaHOBI/ITeJIbHl)le pealcm/m

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHX 3y1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

Xumudaeckas CBSI3b.

bu6mmoreka [JOK
32 OKuCIHTEIEHO- 8 1 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEaKIIUU
bu6mmoreka [JOK
Hroro o pasxexy 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 bubmoreia HOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOT'PAMME
9 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/n NMPOrpaMmbl Bcero Kourpoarneie  Tlpaxrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuM
11 [ToBTOpEeHue u yrioyOnenue 3HaHUH 5 1 bubmmnoreka [HOK
' OCHOBHBIX pa3JIesIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmuoreka [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
' XUMHUECKUE PEaKIH B PaCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorexa [IOK
' aneMenToB VIIA-rpymnmsl. ["agorens https://m.edsoo0.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHYECKHX
2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6 bubmorexa HOK

COCOAMHCHU A

https://m.edso0.ru/7f41a636
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OO61mas xapakTepuCTHKa XUMUYECKUX

bubnmoreka [IOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 )
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCcTUKa XUMHYECKUX Bubsorexa LIOK
2.4 anemeHTOB |VA-rpynmnsl. Yriepon u 8 https://m.edso0.ru/7f41a636
KPEMHUU U UX COCTUHECHUS — :
Hroro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
. bubnuoreka [{OK
31 Obmwe cpojicTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneime Merayuibl 1 UX COEIUHEHUS 16 E:tlgg?/(;:ee%ascﬂ)orﬁﬂ 413636
Hroro mo pazueny 20
Pa3nes 4. Xumus u oKkpy:kawmas cpeaa
41 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 bubmorexa HOK
' https://m.edso0.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBO 4acoB

OTHOCHUTENLHAS MOJICKYJISIpHAad Macca

Ne 9JeKTpoHHbIe HU(pPOBbIE
/o Tema ypoxka Beero KonTpoabubie IIpakTuueckue 06pa301;aTeﬂbnlll>le(lg)ecypcm
padoThbI padoTbI
[Ipenmer xumuun. Poap XuMuu B KU3HU 1 bu6nuoreka [IOK
yeoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
ITorsarue o MeTogax MO3HAHUS B XUMHUH 1 Bubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
paboTHI B 1a0OPaTOPUU U IPUEMBI 1 1 bubnmnoreka HOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucrtele BemecTsa u cMecu. CriocoObl 1 bubnnoreka IIOK
pasjielieHus: cMeceit https://m.edsoo.ru/ff0d26ca
cocodt (n macp o mopERTOE . . bumnotexa LIOK
https://m.edsoo.ru/ff0d28c8
COITN)»
ATOMBI U MOJIEKYJIBI 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnmnorexka HOK
XAMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThle U CIIOXKHBIE BEIIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmmorexa TIOK
https://m.edsoo.ru/ff0d2d50
10 ?{fﬁﬁqgiﬁﬂ;ﬁ&ayﬁ?g:;eiiﬁgzﬁ'aTOMOB 1 bubmorexa [IOK
’ https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OTHOcuTeNbHAs aTOMHAs Macca. 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0d323c
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12 MaccoBast 101 XMUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COEIUHCHUHI https://m.edsoo.ru/ff0d350c
13 Komnuecto Bemectsa. Mois. MossipHas bubmumoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS bubmmoreka [IOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCChl BEILIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 BrlunciieHus KoJan4decTBa, MacChl BEIECTBA bu6nuoreka [IOK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edso0.ru/ff0d5708
nUKauI XUMAYECKUX pPeaKIui
18 EJ(I)aeELCHHqéHHi{upasnomeHilcﬂ SaAIZZIau;HH Bubmaorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 3HuHKJJII:ne(J)1H2§0 O60g1;lleeHHe 51 bubmaorexa LJOK
’ o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
20 KonTtponbHnas padora Nel no Teme bubnmnorexka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
I | Koo aneomemm s mpoton semeaa0 Bu6morera LIOK
’ https://m.edsoo.ru/ff0d448e
O30H
duznueckre 1 XUMHUYECKHE CBOMICTB
22 KI/Icngope(::z[a ?peaKI_[I/II/I inHCfICiII/?SI Cro;eHHe) bubmorexa [IOK
’ ' https://m.edsoo.ru/ff0d4614
IToustie 00 OKCcHIax
23| mabepmopmn s mpowsm—, buGmorexa LIOK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TenoBoit 3 pexT XuMUIeCcKon peaxiii, Buborexa [IOK
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,

OK30- U SOHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bu6nmoreka [IOK

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
MIPEAOTBPALEHUS
o
36 | loreonm w robmpane meopoms bu6muorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae?
W3Yy4YEHUE €r0 CBOHCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIEeCTBO. bu6nmoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nyeckue U XUMUYECKHE CBOMCTBA bubnnoreka IIOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIIOTAX U COMAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bu6nuoreka [IOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas ta Ne 4 o Tem
31 «ﬁznyqe:;dean E?)gglpiujjl/le Bo(;ogof[a bubnmorexa LTOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBONCTBY
32 Momnsipabiii 00bEM ra3oB. 3akoH ABOTapo Eﬁsﬁ?ﬁiﬁiiﬂﬁ/ﬁo 4542
I B LOK
N https://m.edsoo.ru/ff0d55a0
BEIIeCTBA UITH 00bEMY
e G 10K
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 Ddu3nvecKrue U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
UHIUKATOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBopurens. HaceleHHbIE 1 Buborexa [IOK
37 HEHACBIIIEHHbIE pacTBOpPbl. MaccoBas A0ms

BEIIIECTBA B PAaCTBOpPE

https://m.edsoo.ru/ff0d5b40
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[Tpaktrueckas padora Ne 5 mo Teme

38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON bubmorexa LIOK
o N .. https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KoHnTtpoinbnas pabota N2 o teme bubmuorexa [JOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo0.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(PUKAIINS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | e ot Bumorera 0K
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nuoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bubnnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT bubmorexa LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
NOJTY4eHHs, XHMHYECKHE CBOMCTBA https://m.edso0o.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmuotexa [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX https://m.edso00.ru/00ad9b7c
COECTUHEHUI)
48 I'eneTndeckas cBs3b MEXKy KiaccaMu bubmuoreka [JOK
HEOPraHUYECKUX COeTMHEHUIT https://m.edsoo.ru/00ad9a50
49 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN bubmorexa LJOK
https://m.edso0.ru/00ad9ch2
S0 "Ocnommme ciacent eopramaecKix BuGmaorexa LIOK
o https://m.edsoo.ru/00ad9%ela
COEIMHEHU N
51 [TepBbIie MOMBITKH KIacCUPUKAITTT bubnuotexa [JOK
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XUMHYECKHX 31eMeHTOB. [loHsTHE O rpynmax
CXOAHBIX 3JICMCHTOB

IIepuonnueckuii 3axon u [lepuoanueckas

https://m.edsoo.ru/00ad9ffa

52 cHucTeMa XMMHUYeCKuXx annemeHToB [1. 1. bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka HOK
H3oTomsl https://m.edsoo.ru/00ada342
55 | owementros Hlepmomonsolt anerenst 1 1 BuGmotea LIOK
T https://m.edsoo.ru/00ada6bc
Menpaeneena
XapakTeprucTuKa XUMHIECKOTO SJIEMEHT 110 Buborexa LIOK
56 ero nosioxkeHuto B [lepuoguyeckoit cucreme httos://m.ed /00adag824
PS://M.edso0.ru ada
JI. 1. Menneneea
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. 1. U. bubnmnorexka HOK
MeHnpeneeB — y4EHBIi, TIeIaror u https://m.edsoo.ru/00ada96e
TpaKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubmuotexa [JOK
XAMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBI3b bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHasi XUMAYECKas CBSI3b bubmmorexa TIOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HEMOMSIpHAS XUMHUYECKas CBS3b bubmorexa ITOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS buGnnorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINN bubmorexa [IOK
https://m.edso0.ru/00adb076
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH but6mmoreka [IOK
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https://m.edsoo.ru/00adb076

65 Kontponbnas pabora Ne4 o teme 1 bubmuorexa [JOK
«CrtpoeHue aroMa. XMMHUYECKasi CBSI3b» https://m.edso00.ru/00adb486
66 Peseprublit ypok. O600mIeHNE U 1 bubmumoreka [IOK
CHCTeMaTH3allusl 3HAHUH https://m.edsoo.ru/00adb33c
67 Hrorosast KoHTpoOJIbHAS paboTa 1 ﬁggg?ﬁ;?;;iﬂﬁlo()a d9ch2
68 Peseprublit ypok. O600mIeHNE U 1 bubnmnorexka HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Il/-l] Tema ypoka Beero Konrposabubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(E?FGMI;. XUMHAYECKUX BHGMIG)HTOﬂB . N. 1 bubmorexa LIOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘IGCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
https://m.edsoo.ru/00adb6b6
MIEPHUOIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunasl xuMuueckoii CBA3U U TUIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «[ToBTOpEHNUE U yriIyOieHNe 3HaHU OCHOBHBIX 1 1
pa3zienoB Kypca 8 Kiacca»
Knaccudukanms XuMuueckux peakiui 1mo bubnuotexa [JOK
6 1 .
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
[Tonsitn K T XUMHYECKOU PEAKIHH.
7 HgHﬂTHZ g lc":Ol(\)/Il:())(l)"gHHBIX u reeTCepooré)ImeL)[( 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
pEaKIusIx
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
8 @DakTOpPBI, BIUSAIOIMINE HA CKOPOCTh XUMHYECKOU 1 bubnnoreka [JOK
PEaKIUU U MOJI0KEHHE XUMHUECKOTO https://m.edso0.ru/00adc28c
paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bubmmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopus 3MeKTPOIUTHUECKOMN TUCCOIMALINN. 1 bubnnorexa [JOK
CubHble U cliabble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS peak Ui 1 bubnuoreka [IOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAHUU B

bu6mmoreka [IOK

12 CBETE MPEACTABICHUH 00 IEKTPOTUTHICCKOMN https://m.edsoo.ru/00add5ds
JTUCCOLIMAIIUU

13 mporcrasmem o6 orexmpommmccKoii ubmorera LIOK
ez P https://m.edsoo.ru/00add8h2
JTUCCOLIMAIIUU

14 [TonsTue o ruaponu3e cosen bubmorexa LHOK

AP https://m.edso00.ru/00add9d4
. bubnuorexa [JOK

15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN https://m.eds0o.ru/00addd12

16 [IpakTuyeckas pabora Ne 1. «Permenue bubnnorexa [HOK
9KCIIEPUMEHTAIBHBIX 3304 https://m.edsoo.ru/00addbfa

17 Onenmponimiscera amecomas ubanorexa IOK

P AMCCOUHATIHA. https://m.edsoo.ru/00addecO
XYMUYECKUE PEeaKIIuU B PACTBOPAX)»

18 OO01mmas XxapakTepuCcTHKa TaJIOT€HOB. bubnunoreka [JOK
XUMHYECKHE CBOWCTBA HA ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2

19 Xnoposogoposa. CossiHas KUCIIOTa, XMMUYECKHE bubnnorexka [JOK
CBOMCTBA, MOJy4eHUE, TIPUMEHEHNE https://m.edsoo.ru/00ade104

R Bubmotera LIOK

Iy > 1Y https://m.edsoo.ru/00ade348
CBOICTB»

M B LOK
peartit, A P A https://m.edsoo.ru/00ade488
H30BITKE

29 OO6mas xapakTepucTuka 3J1eMeHTOB VIA- bubnuotexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a

23 Havowrine copm n o€ coommenti uafmorexa LIOK

A P " https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHE CBOICTBA cephbl

24 CepoBonopoj, cTpoeHue, Pu3ndeckKue u bubmuorexa [JOK
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XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00ade802

Oxkcupsl cepol. CepHas KucnoTa, Gu3ndecKue u

bu6mmoreka [IOK

25 XMUMHUYECKHE CBOMCTBA, TPUMEHEHUE https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKIINH, JIEXKAIlUe B OCHOBE
MPOMBIIIJIEHHOTO CII0c00a MOIy4eHUs CepHON bubnnoreka [HOK
26 ;
KUCIIOThL. XUMHUUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpelibl COeTMHEHUSIMU CEPhI
97 Boruncnenue MaccoBoii 10711 BBIXOAA MIPOIYKTA bubnnoreka [HOK
peakiuu https://m.edsoo.ru/00adec8a
28 %@ﬁiﬁlxzi?elcl));::(:;olc(?r;gfltzizc;]sn\{aﬁpoL[e bubmorexa [IOK
' ’ o ’ https://m.edsoo.ru/00adeea6
¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA
29 AMMHak, ero Gu3nYecKne U XUMUYECKHE bubnnoreka [JOK
CBOMCTBA, MMOJYYCHUE U TIPUMEHCHUE https://m.edsoo.ru/00adf004
30 [IpakTrueckas padora Ne 3 o Teme bubnnorexa [JOK
«[Tony4yenne amMmmuaka, M3y4eHHE €ro0 CBOHCTBY» https://m.edso0.ru/00adf180
31 A3oTHas KucioTa, e€ husndeckue u bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHMSI B
32 Ka4yeCcTBE MUHEPATIbHBIX yI0OpEHUH. bubnuoreka [IOK
XUMHYECKOE 3arpsI3HEHUE OKPYIKAFOIIECH CpeIbl https://m.edso00.ru/00adf518
COEMHEHUSIMH a30Ta
o . Okcn a(M)u Hast
33 KI/I(L(J:'I(I())?FE gngnfe((lz)l?lig) I(/)IpXH(I\/IPBLIei(I)/IZ(IL(])SI())ﬁCTBa bubmorexa LHOK
’ ’ https://m.edsoo.ru/00adf68a
NOJIy4YeHHe
Hcnonws3oBanue ¢pocdaToB B KaueCTBE
34 MUHEPAIBHBIX yﬂ(i())6p(£Hnﬁ. 3arpsi3HeHue bubmorexa HOK
o https://m.edsoo.ru/00adfc20
NpUPOIHOI cpeabl hochaTamu
35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
du3nueckre 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHUYECKHUE CBOMCTBA. DKOJIOTMUYECKHE

https://m.edsoo.ru/00adfebe
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HpO6JICMBI, CBsI3aHHBIC C OKCUIOM YTJI€poda
(V)

37 VroipHasg KACIIOTa U €€ COIN bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
B Tiempeeme ymemonore rave, Kascoracras Bu6miorera LIOK
ya yr . https://m.edso00.ru/00ae027e
peakius Ha KapOoHAaT-HuOH
[TepBoHavabHBIC TOHATHS 00 OPraHUYECKUX bu6mmoreka [IOK
39 .
BEILIECTBAX KaK O COCJMHCHUSX yriiepoaa https://m.edsoo.ru/00ae054e
40 KpeMHuii 1 ero coeqMHeHus bubnmorexa LOK
P A https://m.edsoo.ru/00ae080a
g | D pion 1o Poneme B 10K
pHY A https://m.edsoo.ru/00ae0bf2
«BaxkHeiine HeMeTaIbl U UX COCIUHEHUS
42 KonTtponsHast padora Ne3 o treme bubnnorexa [JOK
«Baxueime HeMeTaUTbl U UX COSIUHEHUS https://m.edso0.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIOB. MeTalinyeckas CBs3b bubnuoteka [JOK
43 N .
Y METaJUTMYEeCKast KpHCTAIUTNYECKasi pemeTKa. https://m.edsoo.ru/00ael103e
du3ndeckre CBOMCTBA METAJIOB
1| Oncxpomemsenarh oo nanprc Bubmoterca LIOK
p pAL Hanp https://m.edsoo.ru/00ae1156
METAaJIJIOB
OO6mue cnocoObI MOTYYEHUS METAJLIOB.
CnnaBel. Beruncnenus no ypaBHEHUAM bubnuorexa [IOK
45 . .
XMUMHYECKUX PEaKIIMi, €CIIU OJINH U3 PearcHTOB https://m.edso00.ru/00ae1156
COJICPKUT IPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubmmorexa [TOK
pP https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK
47 [lenoumnie meraeI https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAITUS bu6mmoreka [IOK
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49 Illenoyno3eMeNbHBIC METAJIIbI — KAIbILIHN 1 bu6mmoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiinme coeIUHEHUS KaIbIIHs bubmorexa LIOK
. H https://m.edsoo.ru/00ae15e8
51 O0o01IeHre U cHCTeMaTU3alus 3HAHUH
52 JKEcTkOCTh BOABI M CIIOCOOKI €€ yCTpaHCHUS bubmorexa LIOK
A yerp https://m.edsoo.ru/00ae1886
53 [TpakTiueckas paborta Ne 6 o reme bubnnoreka [JOK
"YK&cTkoCTh BOJIBI U METOIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 Aumomninii https://m.edsoo.ru/00aelc64
95 AmboTepHbIe CBOCTBA OKCH/IA U THIPOKCHIA bubmorexa LHOK
P a AP A https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[TpakTuueckast pabota Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME BH6H_HOTeKa HOK
. https://m.edsoo.ru/00ae3de8
«BakHeHmme MeTaTbl M KX COSAMHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
60 pEaKIHii, €CJIM OJIMH U3 PEAareHTOB JaH B bubmuotexa [JOK
U30BITKE WU CO/ICPIKUT NMpUMecH. Brrancienus https://m.edsoo.ru/00ae1750
MacCOBOU J0JM BbIXOJIa MPOIYKTa PEaKIIun
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTtponbHas padora Ne4 o treme
«BaxxHeume MeTajljibl U UX COCIUHCHUS
63 BenectBa 1 maTepuanbl B TOBCETHEBHOM bu6mmoreka [IOK

KHU3HHU YCIOBCKaA

https://m.edso0.ru/00ae3f50
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bu6mmoreka [IOK

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIECH CpeIbl 1 https://m.eds00.ru/00ae4270
65 Ponb xumMum B penieHnH SKOI0IrHUECKUX 1 bubmumorexa [IOK
pooseM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
cUCTEeMaTH3allus 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 HroroBast kKoHTpoOIbHAs paboTa 1 EESSJ,I:I;I/?YTI.E:eIZ;(I)_E)?’IS/OOa db33c
68 PesepBuslit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMaTH3aIHs 3HAHHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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