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MNOSICHUTEJIBHASA 3AITUCKA

[IporpaMma 10 XMMHHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI COCTAaBICHA HAa OCHOBE TpeOOBaHW K
pe3yJibTataM OCBOEHMS OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, NMPEICTaBICHHbIX B
OI'OC 00O, a Take Ha OcHOBe (enepanpHONW pabodeld TPOTrpaMMBI BOCIHUTAHHSA WM C YIETOM KOHIICIIHH
MpernofaBaHns yueOHOTo mpeaMeTa « X UMD B 00pa30BaTeNbHBIX oprann3anusax Poccuniickoit @eneparim;
MeTOAMYEeCKHX PEKOMEHJIAUMI 10 CO3AaHUI0 M (PYHKIMOHMPOBAHMIO B 0011€00pa30BaTe/bHbIX OPraHUu3auMAX,
PACHOJI0KEHHBIX B CeIbCKOI MECTHOCTH M MAJIBIX FOPO/AaX, IEHTPOB 00Pa30BaHMs eCTeCTBEHHO-HAYYHOM U
TeXHoJIoru4eckoii HanpaB/jaeHHocTel («Touka pocra») (YTBepakaeHbl pacnopsizkenneM MuHucTepcTBa
npocseuienusi Poccuiickoii @enepanuu ot 12 sinBaps 2021 r. Ne P-6). — URL.:
http://www.consultant.ru/document/cons_doc_ LAW_374694/ (1ata oopamenus: 10.03.2021).

[Tporpamma 1o XuMuuM JaéT NpeJCTaBICHHE O IEJsIX, oOlieil cTparernu oOy4deHHWs, BOCIIUTAHHUS U pPa3BUTHUS
o0y4aromuxcsi CpeicTBaMH  y4eOHOro IpeaMeTa, YCTaHAaBIMBaeT 00sA3aTeNbHOE MPEIMETHOE COAEpIKAHHE,
npeaycMaTpHUBaeT pacipe/ielieHue ero 1o KjaccaM M CTPYKTYpUPOBaHHE MO pa3jiesiaM U TeMaM MPOrpaMMBbl 110 XHMHH,
ompeneNsieT KOJIWYCCTBCHHbBIC M KaYeCTBEHHBIC XapaKTEPHCTHKU COJCPIKaHUs, PEKOMEHIYEMYIO MOCJIeIOBATSIILHOCTD
U3YYCHUSI XUMHU C YY4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO MpoILecca, BO3PACTHBIX
0COOCHHOCTEH O00yYaloIUXCs, ONpelessieT BO3MOKHOCTH IpeaMeTa Ul peann3aldd TpeOOBaHUH K pesyibTaram
OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, a Takke TpeOOBaHUiT K
pe3yiabTaTaM o6yquI/151 XUMHHU Ha YpPOBHE ueneﬁ HU3y4YCHU NpEeaAMETa U OCHOBHBLIX BUIOB y‘Ie6HO-HO3HaBaTeJ’ILHOﬁ
JIESITEIBHOCTH 00YYArOIIETroCst IO OCBOSHHUIO YU€OHOTO COMIEpIKaHUS.

3HaHHEe XUMMH CIY’KUT OCHOBOH Ui (hOPMHPOBAHMS MHPOBO33PEHHsI OOYUaIOMIErocs, ero MpeACTaBICHUN O
MaTepHaIbHOM EAMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIe XUMHEH TPECTaBICHNS O B3aMMOIPEBPALICHUAX
SHEPTrUM W 00 HSBOJIONMH BEIIECTB B MPHUPOJE, O IYyTSAX PEIICHHs TII00ANbHBIX IMPOOIEM YCTOMYMBOIO Pa3BHUTHSA
YeJIOBEUECTBA — CHIPHEBOM, IHEPTeTHUECKOM, MMNIIEBON M HKOJIOTHUECKOI 0€30I1acCHOCTH, TPOOIIEM 3/1paBOOXPAHCHHSI.

I/I3yqu1/Ie XUMHHU:

CIIOCOOCTBYET pean3alii BO3MOKHOCTEH ISl CaMOpa3BUTHS M (JOPMHUPOBAHMS KYJIBTYPbI JINUHOCTH, €€ oOmieit
1 QyHKIMOHAIILHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (I)OpMI/IpOBaHI/IC MBIIIJICHUA W TBOPYECKUX crocoOHocTel o6yqa}ouu/1xc;1, HAaBBIKOB HX
CaMOCTOSITeIILHOM yqe6H0171 ACATCIBHOCTH, SKCIICPUMCEHTAJIBHBIX U UCCJICAOBATCIBCKUX yMeHHﬁ, HGO6XO,Z[I/IMBIX KakK B
HOBCCHHCBHOﬁ JKHU3HHU, TaK U B HpO(i)GCCHOHaHBHOﬁ JACATCIIbHOCTHU,

3HAKOMHUT CO CIEHU(HUKON HAYYHOT'O MBIIUICHHS, 3aKJIAQJbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha EIUHCTBO
[IPUPOJBI U YEJIOBEKA, SIBJISCTCS OTBETCTBEHHBIM HTAllOM
B (DOPMHUPOBAHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIIHXCS;



CrocoOCTBYeT (OPMHUPOBAHHUIO IICHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K MPHUPOJE, K YEIOBEKY,
BHOCHUT CBOI BKJIAJ] B HKOJIOTHYECKOE 00pa30BaHIe 00yJaroInuXCs.

JlaHHBIC HampaBICHHUA B OOYUYCHWH XMMHH OOECTICUYMBAIOTCS CIICHU(PHUKONW CoIepKaHHS YIeOHOTO IpeaMeTa,
KOTOPBIH SBISETCS TEIAarOTHIEeCKN aJalTHPOBAHHBIM OTPaKCHHEM 0a30BOI HAYKW XMMHHU Ha OTIPENeIEHHOM JTame e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs OPHUCHTHPOBAH HA OCBOCHHUE 00YJAIOIIIMUCS CHCTEMBI
MEePBOHAYANILHBIX TOHITHH XHMHHU, OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATUN
OpraHNYeCcKON XUMUHU.

CrpyKkTypa coiepikaHusl MPOrpaMMbI [0 XUMHUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K ¢¢ U3Y4CHUIO.
CogepxaHue CKJIaIbIBACTCSI U3 CHUCTEMBbl MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE W CUCTEMbl MOHITHH O
XUMHYECKON peaknuu. O0C 3TH CHUCTEMbI CTPYKTYPHO OPIraHWU30BaHBI IO MPHUHIUIY MOCICAOBATCIBHOTO Pa3BUTHS
3HaHMI HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHa XUMUHU;

— Y4eHHsI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3U;

— TpeJCTaBICHUH 00 AIIEKTPOIUTHYECKOM AUCCOIMAIIMN BEIIECTB B PACTBOPAX.

Teoperndeckne 3HAHUS PACCMATPHUBAIOTCS Ha OCHOBE SMITMPUYCCKH TMOJTYYCHHBIX W OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MTOCIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYTrOMY, BBHITIONHAS (YHKIHH OOBSICHEHHS W MPOTHO3HUPOBAHUS
CBOWCTB, CTPOCHHS M BOBMOJKHOCTEH MPaKTHICCKOTO MPUMEHEHUSI U TIOTYICHHUS H3YIaeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl O XUMHUH CHIOCOOCTBYET (OPMUPOBAHMIO MTPEACTABICHUS O XMMUYECKON COCTaBIISIIOIICH
HAyYHOW KapTHHBI MHpa B JIOTUKE €€ CUCTEMHON MPUPOJbI, IGHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUS B Hayke. V3ydyeHue XUMUH MPOUCXOAUT C IPUBJICUCHHEM 3HAHUI U3 paHEe U3YUYCHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxkatomuit Mup», «bnonorus. 5—7 xnaces» u «®@u3uka. 7 Kiaace».

[lpn wn3yyeHWM XHUMHUHM TPOUCXOAMT (POPMHPOBAHME 3HAHMH OCHOB XHMMHUECKOHl HayKH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKON AEATENIFHOCTH YelIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHl. 3amada y4eOHOTO TpeaMeTa COCTOUT B (POPMHPOBAHUHM CHUCTEMBI XHMHUYECKHX 3HAHUM — Ba)KHEHIIIHX
(hakTOB, TIOHATHI, 3aKOHOB M TECOPETHYECCKHX ITOJIOKCHHUU, JOCTYITHBIX 000OIICHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
S3bIKa HAYKH, B MPHOOMICHHHM K HAYYHBIM METOJAaM TIO3HAHHS TPH M3YyYCHUU BEIIECTB W XMUMUYECKHX pPEaKIUil, B
(hopMUpOBaHMM H PA3BUTHW II03HABATEIBHBIX YMEHHA W WX MPUMEHCHHM B Y4eOHO-TIO3HABATEIFHOW U
y4e0HO-HCCIIeIOBATEIILCKOM IeSITeTbHOCTH, OCBOCHUH MPABHII 0€30ITaCHOT0 OOPAIICHHUS C BEIICCTBAMHA B TIOBCETHEBHON
JKU3HHU.

[Ipu m3yueHNH XMMUU Ha yPOBHE OCHOBHOTO OOINEro o0pa3oBaHMs BaKHOE 3HAYCHHME MPUOOPETH TaKue IeiH,
Kak:

— (QopMHpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTON JHMYHOCTH, TOTOBOH K €aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIIbHOMY MTPUHSATHIO PEIICHHMA, CIIOCOOHOMN aanTUPOBAThCS K OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM KHU3HU;

— HalpaBJICHHOCTh OOYYCHHS HA CHCTEMAaTHYECKOEC MPHOOMCHHE OO0YyYaromuXcsi K CaMOCTOSTEIBHOU
MO3HABATELHON SIS TEIbHOCTH, HAYYHBIM METO/IaM TMO3HaHUs, (OPMUPYIONIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH
K XMMUH;

—o0ecrieueHre  YCJIOBUH, CIIOCOOCTBYIOIIUX TMPUOOPETCHUIO OOYYAIOIIMMUCS  ONbITA  Pa3HOOOpa3HOU
JIESITeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHISI, KITFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIINHN ), IMCIOIINX YHUBEPCAIBHOE
3HAYEHUE JUIsl PA3JIMUHbBIX BUJIOB JI€ATEIbHOCTH;

— dopmupoBanue oO0mIeld (YHKIMOHAILHON W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM 4YHCIIE YMEHHH
OOBSICHATD U OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIONIB3Ys 3HAHHS U OIIBIT, ITOJyYCHHBIC IIPH U3YYCHUN XUMUH,
MIPUMEHSTh UX TIPU PEHICHUH MPOOJICM B TOBCEHEBHOM KU3HU U TPYIOBOH NEATEIHHOCTH;

— opmupoBaHe y 00y4arOIUXCS TYMAaHUCTUYCCKUX OTHOMNICHUH, IIOHMMAaHUs IICHHOCTH XMMUYECKUX 3HAHHUU
JUTS BBIPAOOTKH SKOJOTHYECKH II€IeCO00pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOW AEATEIBHOCTH B LEISIX COXPAHEHHUS
CBOETO0 3JJ0POBbS U OKPYIKAIOLIEH IPUPOAHOMN CPEbL;

— pa3BUTHE MOTHBAIIUU K O0YYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIFO U CAMOBOCITHTAHHIO HA OCHOBE YCBOCHUS
00I1IeYeNTOBEYEeCKNX [IEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduias M HaNpaBIEHHOCTH JajbHEHIIEro
o0y4eHusl.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX JJIsi M3YYCHUS XMMHH HA YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMS,
cocrarisieT 136 gacoB: B 8 kiacce — 68 yacos (2 daca B Hezien), B 9 kiacce — 68 yacoB (2 yaca B HEJICITIO).



COJEP KAHUE OBYUEHMUS

8 KJIACC

IlepBoHayaabHbIE XUMHYECKHE MOHATHSA

IIpeamer xumun. Ponab XuMuum B KM3HU 4YejoBeka. XUMMs B cucTeMe Hayk. Tena u BemiectBa. duznueckue
CBOMCTBa BEILLECTB. ArperaTHoe COCTOSIHUE BellecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHMM. UHCTBIE BEllECTBA U
cmecu. CriocoObl pasJiesieHns: cMecel.

ATOMBI U MOJIEKYJbl. XUMHYECKHE dIeMEHThbl. CHUMBOJBI XUMHUYECKHX 3JIeMEHTOB. IIpocThle W ClIOKHBIE
BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas: GopMyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX DJICMCHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHasi aToMHass Macca. OTHOcUTeNbHasi MOJIEKYJIsIpHAs macca. MaccoBas J0Jsi XMMHUYECKOTO 3JIeMEeHTa B
COEJIMHEHUH.

KomunuectBo BemectBa. Mousib. MousipHast macca. B3auMocCBsSI3b KOJIMYECTBA, MAacChl M 4MCIa CTPYKTYPHBIX
eanHUI] BemecTBa. Pacuérel mo popMynam XMMHIECKUX COSTUHEHNH.

Om3HUecKue U XUMHYCCKHE SIBICHIA. XIUMHAYCCKast peakius U e€ MPU3HAKH. 3aKOH COXPAaHCHHS MACCHI BEIIECTB.
Xumnueckue ypaBHeHHs. Kinaccnpukarist XUMHYSCKIX peakIiid (COeTHHEHUS, Pa3lIOKCHHUS, 3aMCIIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYCCKOW TOCYNOW, NpaBWIaMH paboThl B JabopaTtopuu W TpuéMamu OOpaIieHus ¢
1a00paTOPHBIM 00OPYZIOBAHUEM, HU3yYCHHE U OMHCAHUC (PU3UUCCKUX CBOWCTB OOpPa3llOB HEOPTraHMYCCKHX BEIIECTB,
HaOroieHue (pu3nyeckux (IUIABJICHUE BOCKA, TAasHUC JIbJa, PACTHPAHUE caxapa B CTYIKE, KUICHHC M KOHICHCAIUS
BOJBI) M XHMHUYECKUX (TOPEHHE CBEYH, NPOKATMBAHME METHON IPOBOJIOKH, B3aUMOJCHCTBHE Mela C KHCIOTOM)
SIBJICHUW, HAOJIOJCHUEC ¥ ONKCAaHHE IPU3HAKOB MPOTCKAHMWS XHMHUYCCKHX peakuuil (pas3loKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3anMoJIeiicTBHE Kene3a ¢ pacTBopoM conu Mean (II), m3ydenune cmoco0oB pasaeneHus cMeceli: ¢ MOMOIIBI0 MarHHTa,
(hunbTpoBaHME, BRITAPUBAHNE, TUCTHULIUS, XpoMaTorpadus, MPOBEICHIE OYHCTKU TOBAPCHHOW COJH, HAOMIOICHUE U
OTHCaHWE pPe3yTbTATOB MPOBEICHHS OIBITA, WIUTFOCTPHPYIOMIETO 3aKOH COXPAHEHHS MAcChl, CO3JaHHWe MOJeiei
MOJICKYJ (IITaPOCTEPIKHEBBIX ).

Baskueiilue npeacraBuTeIM HeOPraHMYeCKNX BelllecTB

Bozmyx — cmeck ra3oB. CoctaB Bo3myxa. Kuciopon — aneMeHT u mpocToe BemecTBo. HaxoxeHne Kuciopoaa B
npupoje, Gpu3nvYecKue M XUMHUeckue cBoicTBa (peakiuu ropenus). Oxkcuusl. [ITpumenenne kuciopoaa. CriocoObi
MOJyYEHHUs KHCIOPOAa B J1a00opaTopru 1 MpOMBIIIICHHOCTH. KpyroBopot kucioposa B npupose. O30H — autoTporHas
Mo UKALNS KHCIOPO/Ia.

TemtoBoit 3pPeKT XUMHUSCKON peakIiu, TCPMOXUMHUCCKUE YPABHEHUS, 3K30- M IHIOTCPMUYCCKUEC PEAKIIHU.
ToruBo: yroib U MeTaH. 3arps3HeHNe BO3/1yXa, yCUIICHHE TTApHUKOBOTO d(deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopoa — aneMeHT M mpocToe BeliecTBo. HaxoskieHue Bojopoaa B Impupoje, (Gpusnveckue M XUMHUUECKHE
CBOICTBa, MPUMEHEHHUE, CITOCOOBI MOTydeHHsT. KUCIOTHI U COMH.

MounsipHBI 006EM Ta30B. Pacy&Thl 110 XMMUYECKUM ypaBHEHUSIM.

Oms3nueckue cBOMCTBa BOAbl. Boma xak pactBopurenb. PacTBopsl. HachiieHHbIE W HEHACHIIIEHHBIE PACTBOPHI.
PactBOopuMOCTh BemiecTB B BOzie. MaccoBast 0l BEIIECTBA B PacTBOpPE. XUMHUYECKHE CBOWCTBA BOABI. OCHOBaHWUS.
Ponb pacTBOpOB B IIpUpO/Ie U B )KU3HH YeloBeka. KpyroBopoT BOAbI B MpHUpo/Ie. 3arpsi3HEHNE TPUPOIHBIX Bol. OxpaHa
Y OYUCTKA IPUPOJHBIX BOJI.

Knaccudpukanus Heopranmdeckux coemuHeHuit. Oxcuapl. Kiaccudpukanms OKCHIOB:  cojeoOpasyromiue
(ocHOBHBIE, KUCJIOTHBIC, aMpOTEepHBIE) U HecosieoOpasyronue. Homenknatypa okcuaoB. Ou3ndeckre U XUMHIECKHE
cBoiicTBa okcu10B. [lonyueHne okcumoB.

OcnoBanms. Knaccudukanyus ocHOBaHWI: HIENOYN W HEPACTBOPUMBIC OCHOBaHMA. HoMeHKIIaTypa OCHOBaHUIA.
dusnueckre U XMMUYecKrue cBoiicTBa ocHOBaHuM. [lonyueHre ocHOBaHUMN.

Kucnotsl. Kitaccuduranus xucnor. Homenknatypa kuciior. @uzndeckiue U XUMHYSCKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H. H. beketosa. [Tonyuenue kucnor.

Conu. Homenxknarypa coneit. duznueckue U Xumudeckue cBoiictsa cosiei. [lonyuenue conen.

I'enernueckas CBs3b MEXKY KJlacCaMU HEOPTraHUUECKUX COCTUHEHHH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMpECIICHUE COJCPKAHUS KUCIOpOJa B BO3MAyXe, MOJYYCHHE, COOMpaHUe, Paclio3HABaHUC H
M3YYEeHHE CBOMCTB KHCIIOpOJAa, HAOJIOJEHNE B3aMMOJIEHCTBHUS BEIIECTB C KHUCIOPOJOM W YCJOBHSI BOSHHMKHOBEHHS U
TIpeKpameHuss TopeHns (mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB M ONMCAHHE WX CBOWCTB, IOJyYEHHE,
cobupanue, pacrio3HaBaHWE W U3yYeHUE CBOMCTB BOJIOPO/Ia (TOPEHHE), B3aUMO/IecTBHIE BoIopoaa ¢ okcuaoM menu (11)
(BO3MOKHO HCITOJIb30BAHHUE BHUICOMATEPHAIOB), HAOIIOJEHUE 00pa3IloB BEMIECTB KOJUYECTBOM | MOIIb, HCCIIeIOBaHNE
0COOEHHOCTEH pacTBOPEHUSI BEIIECTB C PA3IMIHOW PACTBOPUMOCTBHIO, TIPUTOTOBJIICHHE PACTBOPOB C OMNpPeAenEHHON
MacCOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJBI C METAIAMH (HATPUEM M KayblineM) (BO3MOYKHO
UCIIOJIb30BAaHUE BUJICOMATCPUANIOB), KCCICIOBAaHUEC OOpa3l0B HEOPTraHMYCCKUX BELICCTB PA3IMYHBIX KJIACCOB,



HaOJII0/IeHUe M3MEHEHHUsI OKPAaCKH WHIUKATOPOB B PACTBOpaxX KUCIIOT W IIeNI0Yel, 3yYeHHE B3aUMOJCHUCTBUS OKCHIA
mean (II) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT C METaJUIaMH, PEaKINil HeHTpaln3aIii, TOITydeHHe HepaCTBOPHMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO METajula JPYTUM M3 pacTBOpa COJIM, PEUIEHHE HKCIEPUMEHTAIbHBIX 3a/ad [0 TeMe
«Baxueiiue K1accbl HEOPraHUUECKUX COETMHEHUI.

IMepuoanueckuii 3axon u [lepuoanyeckas: cucrema xumMmuueckux daemMenToB Jl. . MenaeneeBa. Ctpoenue
aTOMOB. XUMHU4YecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

IlepBbic TOMBITKK KiIacCU(DUKAIUK XUMHUYCCKUX JJIEMEHTOB. [lOHATHE O Tpymmax CXOJHBIX DIICMCHTOB
(1IeoYHBIC U MIETOYHO3EMEITbHBIC METAJUIBI, FAIOTCHBI, HHEPTHBIC I'a3bl). DJIIEMCHTHI, KOTOPBIC 00pa3yroT aM(pOTepHBIC
OKCHUJBI U TUAPOKCHUBI.

Ilepuonuueckuii  3akoH. Ilepuoguueckas cucrtema  xumuueckux aneMmeHroB /. WM. Mengeneesa.
KopoTkonepuonHass u  JJIUHHONCpPUOAHAs (GopMbl  [lepHOgMUYECKOW CHCTEMBl XHMHYCCKUX diieMeHTOB /.
W. Menneneesa. Ilepuonst u rpynnbl. dusnueckuili CMbICT TOPSAKOBOTO HOMEpPa, HOMEPOB MEpPHOJA M TPYIIbI
3JICMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifiep. M3otombl. DnekTporsl. CTpoeHHE IEKTPOHHBIX 000JO0YEK aTOMOB
nepBbix 20 xumuueckux sneMeHToB Ilepuonmueckoir cuctemsl JI. M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTa 10 ero noJioxkeHuto B [lepuoguueckoii cucreme /1. Y. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUs pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETANIMYECKUX
CBOICTB 10 TPYyNIaM U NEPUOAAM.

3nauenue [lepuognueckoro 3axkona u [leproanueckoi CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB JIJIsl Pa3BUTHUSI HAYKU U
npakTuku. J. 1. MeHzeneeB — yd€HbII U IPAKIAHMH.

Xumnueckas cBs3b. KoBaseHTHas (TOJIApHAs M HEMOJSIpHAsl) CBA3b. OJIEKTPOOTPHULATEIBHOCTh XUMHYECKHX
3JIeMeHTOB. MloHHAas CBS3b.

Crenenpb okucneHus. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoiiecchl OKUCIEHUsS M BOCCTAHOBJICHHSI.
OKHCIINTEIN U BOCCTAHOBHUTECIIM.

Xumuueckuit 3kcnepumenm:

W3ydeHHe OOpa3llOB BEMICCTB METAVIOB W HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCHIA LUHKA C PAacTBOPAMH
KHUCJIOT M LIEJIOUEH, NMPOBENEHUE ONBITOB, WIUIIOCTPUPYIOLIMX MPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKLIUN
(TopeHme, peakIuy Pa3IoKEeHUs, COCTIHCHUS ).

Mescnpeomemnmnuie ceasu

Peanu3zanus MeXNpeaAMETHBIX CBS3EeH MPU M3YYEHUH XUMHUH B 8§ KJ1acce OCYIIECTBISIETCS] Yepe3 UCIOIb30BaHHUE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHUH, SBISIOIIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmIMe eCTeCTBCHHO-HAYyUHbIC TIOHSTHS: HAy4HbIH (aKT, THUIOTE3a, TEOPHUs, 3aKOH, aHallu3, CHUHTE3,
Kiaccu(UKaIys, MePUOUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOICTHUPOBAHUE, H3MEPEHUE, MO/ICIIb, SIBIICHHE.

®duznka: mMatepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PaAHOAKTUBHOCTh, MOJEKYJa,
JJEKTPUUYESCKUI 3apsi, BEIIeCTBO, TeJ0, 00BEM, arperaTHoe COCTOSHHUE BEIIeCTBA, Ta3, (DM3WYECKHE BEIHIHHEL,
€JIMHULIBI U3MEPEHMS, KOCMOC, TUIaHETHI, 3BE3/1b1, CoHLE.

Buonorus: porocunres, aprxanue, dunocdepa.

T'eorpadust: atmocdepa, ruapochepa, MUHEpPAIBI, TOPHBIE TOPOJIBI, TMOJEC3HBIC UCKOMAEMBbIE, TOIUINBO, BOIHBIC

pecypchl.

9 KJIACC

BemecTBo U XuMHYecKasi peakuus

Ilepnonnuecknii 3akoH. Ilepmommueckas cuctema xumudeckux sieMmeHToB [I. V. MenneneeBa. Crpoenme
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUYECKHUX DJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KAJKsI, KaJIbITUI U X
COEJIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM 3J1eMeHTOB B [lepuoanueckoii cucteme u CTpOCHUEM MX aTOMOB.

CtpoeHne BeliecTBa: BHJbI XUMHUYECKOW CBSI3U. THIBI KPHUCTAUIMIECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKON PeIETKU U BU/Ia XUMUYECKOU CBSI3H.

Krnaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMUMHUYCCKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K
PA3IMYHBIM KJIaccaM HEOPIaHMYECKUX COEIMHEHUMN, FTeHeTHYeCKasl CBsI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukanuss XUMUYECKUX PpEaKIHMid M0 pa3IMYHBIM TNpU3HAKaM (10 YHCIYy M COCTaBYy YYacTBYHOIIUX B
peaKiMy BEIIECTB, MO TEIUIOBOMY 3((dEeKTy, MO W3MCHCHUIO CTCICHEH OKHCIICHHUS XUMHYCCKHX JIIEMEHTOB, IIO
00paTUMOCTH, TI0 YYACTHIO KAaTAIU3aTOPa). DK30- U SHIOTCPMUUCCKUC PCAKIIMH, TEPMOXHUMUICCKUC YPABHCHUSI.

TTonsiTHe O CKOpPOCTH XUMUYECKOW peakinu. [loHATHE 00 0OpATHMBIX W HEOOPATUMBIX XUMUYECKUX PEAKITUIX.
TlonsiTie O TOMOrEHHBIX W TeTeporeHHbIX peakuusx. [lonstue o karanuze. [loHsATHE O XMMHUYECKOM PAaBHOBECHH.
DaKTOpPBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKON PEaKIMU 1 TI0JI0KEHUE XUMHUUYECKOTO PABHOBECHSI.



OKHCINTENTFHO-BOCCTAHOBUTEIFHBIC — PEaKINH, JJICKTPOHHBIM OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHHON
peakmmu. CocTaBieHHE YpaBHEHHH OKHCIHUTENFHO-BOCCTAHOBHUTEIFHBIX PpEAKIMA C WCIONB30BAaHHEM METOJa
3JEKTPOHHOTO OaraHca.

Teopus 3IEKTPOIUTHICCKON MUCCOIUANNN. DNEKTPOIHUTHI M HEINIEKTPOIUTH. KaTHOHBI, aHMOHBI. MexaHHU3M
JIICCOIMAITMHN BEIISCTB C PA3IMYHBIMU BHAAMH XHMHYECKOH cBsa3u. Ctemens aumcconuanyi. CuibHBIE W clalble
SIEKTPOIHTHL.

Peakuuu nonHoro oOMeHa. Y cIoBUs NPOTEKAaHUS peaKiii HOHHOTOo 0OMEHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE
ypaBHeHHs peakiuii. CBOWCTBa KHCJIOT, OCHOBAaHW M COJCH B CBETC IMPEJACTABICHUI 00 3JIEKTPOIUTHUCCKON
nqucconmanuu. KauectBeHHble peakiiuy Ha HOHBL. [ToHATHE 0 rUAponn3e ColeH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJIEJIAIMU KPUCTAJUIMUECKUX PEMIETOK HEOPraHUMYECKHX BEIIECTB — METAJIOB U HEMETAJUIOB
(rpadura M anmasza), CIOKHBIX BEIIECTB (XJIOPHAA HATPHs), UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKON
peaKy OT BO3ACHCTBHS Pa3NMYHBIX (PaKTOPOB, MCCIICAOBAHHE SJCKTPOIIPOBOIHOCTH PAcTBOPOB BEIIECTB, IpoIiecca
JICCOIMAITAN KHCIIOT, INelo4eld W coield (BO3MOYKHO HCIIONB30BaHWE BHICO MAaTEPHUANOB), IPOBEICHHE OIBITOB,
WITIOCTPUPYIOIUX TPHU3HAKH TPOTCKaHWS peaknuii HOHHOrO oOMeHa (oOpa3oBaHHWE ocanka, BBIICICHHE Trasa,
00pa3oBaHNE BOJBI), OIBITOB, WILTIOCTPUPYIONIUX MPUMEPHI OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX PEaKIHi (TOpeHue,
peaKImy pas3oKeHHs, COCIMHEHN ), PACIIO3HABAHHE HEOPTAHUIECKHX BEIIECTB C MTOMOIIBI0 KAUeCTBCHHBIX PEaKINi Ha
WOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtanibl U UX coeANHEHH

OOmast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE CTENEHHU OKUCICHUS.
Crpoenue M (u3uyUecKre CBOWCTBA IMPOCTHIX BELIECTB — TaJOreHOB. XHMMHYECKHE CBOMCTBA Ha IIpUMeEpe XJopa
(B3auMoOCHCTBHE C MeTallIaMH, HEMeTaIaMH, 1iesiouamu). XnopoBoaopos. CossHas KMCI0Ta, XUMHYECKUE CBOHCTBA,
MOJy4YeHue, NMpuMeHeHue. JlelicTBHe XJIopa M XJIOPOBOAOPOJA Ha OpPraHM3M uesioBeKa. BaskHeHine XIOpuabl U HX
HaXOJKICHUE B TIPHPO/IE.

OOmast xapaktepucTuka 31eMeHTOB VIA-Tpymmel. OCOOCHHOCTH CTpPOSHHSI aTOMOB, XapaKTepHBIC CTEICHU
okucnerus. CTpoeHue u (GpU3MYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOIa M CEphl. AJUTOTPOITHBIC MOAU(DUKAIIH
KHACJIOpO/Ia W cephl. XUMHYECKHe CBOIcTBa cepbl. CepoBOIOPO, CTPOCHHUE, (H3MUYSCKHEC M XUMHUYCCKHE CBOWCTBA.
OKCH/IBI Cephl Kak MPEICTABUTEIH KUCIOTHBIX OKCH0B. CepHas KUcioTa, GU3HdecKrie U XUMIUUECKUE CBOMCTBa (00IIHe
KaK TIPEICTaBUTENsI Kiacca KHUCIOT U crenupuieckne). XUMHUIECKUE PEaKInH, JIS)KAIINe B OCHOBE IPOMBIIUICHHOTO
crioco0a MmosydeHHus cepHON KUCIOTHL. [Ipumenenune cepHoi KucaoThl. COoMu CepHOM KHUCIOTHI, KaYeCTBEHHASI PEaKIns
Ha cynb(aT-noH. HaxoxkxaeHue cepsl U €€ COeAMHEHHH B MpUpoAe. XUMHUYECKOE 3arps3HEHHE OKPYXKaromell cpesibl
COEJIMHEHUSMH Cepbl (KUCIOTHBIE JOK/IH, 3arPSA3HEHUE BO3IyXa U BOJOEMOB), CITIOCOOBI €ro MPEeI0TBPAICHHS.

OO0miass xapakTepucTuka d1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHHU
OKHCIJIeHHs. A30T, paclpocTpaHeHue B pupoje, GU3ndeckue u XMMUUecKre cBoiicTBa. KpyroBopoT azora B npupo/e.
AmMuak, ero Qusnueckre ¥ XMMHUYECKHE CBOWCTBA, MoyiydeHune W npumeneHue. Coin aMMOHUS, MX (DU3HNUECKHe U
XIUMHYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilis Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ IMOIydcHHeE,
(hm3nveckre M XMMUYECKHEe CBOMCTBA (00IIHe KaK MPECTaBUTEIs Kilacca KHCIOT U crenududeckue). Mcmoms3oBanne
HUTPATOB M COJCH aMMOHHS B KaueCTBE MUHEPAIBHBIX yIOOpEeHHIH. XMMHUYECKOe 3arpsi3HCHUE OKPYKAIOMICH Cpeisl
COCIIMHEHUSAMH a30Ta (KHCIOTHBIC MOXKIH, 3arps3HCHHE BO3AyXa, MOYBHI W BOmoEMOB). Dochop, amioTporHbIE
Momudukanmu Qocdopa, ¢msmueckue U xuMudeckue cpoiictBa. Okcua ¢ocdopa (V) u docdopHas KucioTa,
(usnyecKkre ¥ XUMHYECKHE CBOWCTBA, MojtyueHue. Mcnons3oBanue ¢pocharoB B KaueCTBE MHHEPAIBHBIX YA0OPEHUH.

OO6mass xapakTepucTuka 3yeMeHTOB [VA-rpynmsl. OcoO€HHOCTH CTPOSHHUST aTOMOB, XapaKTEepHBIE CTETCHH
OKHCITICHHA. YTIEpOJ, aJUIOTPOITHBIE MOIM(HUKAIMH, PACIPOCTPAHEHWE B MPUPOAC, (QHU3MYECKHE U XUMHYCCKHE
cBoiicTBa. Ancopbuus. Kpyrosoport yrieposaa B mpupoje. OKCHuIbI yriaepoaa, ux GU3NIecKne M XUMHUUECKNEe CBOHCTBA,
JIeCTBHE Ha JKUBBIC OPTaHU3MBI, MOJIYYCHHE M TPUMEHEHHE. JKOJIOTHYECKHE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoza (IV), runoresa 17106aapHOTO MOTETUIEHUST KIUMAaTa, MapHUKOBBINH 2(PQeKT. YTONbHAS KUCIOTa U €€ COJIH, UX
(usnueckye M XMUMHUYECKHE CBOWMCTBA, IOJIydeHHWE M IpUMeHeHHe. KadecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH M CEJILCKOM XO3sHCTBE.

[lepBoHauaIbHBIE MOHATHS 00 OPraHMYECKMX BEHIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, ITHIIEH,
alleTWICH, TAHOJ, TJIIMIEPHH, YKCYCHasi KHCIOTa). [IpupoaHble NCTOYHHUKH YIIIEBOIOPOJOB (yroyb, MPUPOJIHBIN Ta3,
HE(TB), MPOIYKTHI UX 1epepaboTKu (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH. [T0OHATHE 0 OHOIOTUYECKU BaKHBIX
BEILECTBAX: JKMpax, OelKax, yrieBojax — M UX POJM B JKM3HHU 4YesloBeka. MarepuaibHOE eIMHCTBO OPraHMYECKHUX H
HEOPTaHMYECKUX COCAMHEHHH.

Kpemunii, ero ¢usnyeckne n XUMHYECKHE CBOMCTBA, MOJy4eHHE W TmpuMeHeHHe. CoequHEHUS KPEeMHHUS B
npupoae. O0mue npencrapienns o0 okcuae kpemuus (IV) n kpemuueBout kuciote. CHIMKATHI, KX UCIIOJIb30BaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BaskHe#Iie cTponTebHBIe MaTepHAbl: KepaMUKa, CTEKIIO, IEMEHT, OCTOH, JKeIe300€TOH.
IIpo6emsbl 6€30TacHOTO UCTIONB30BAHHS CTPOUTEIBHBIX MATEPHAIOB B IIOBCETHEBHOMN KU3HU.

Xumuueckuii sIkcnepumenm:



n3ydeHue 00pa3oB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEACHNE KaUeCTBEHHBIX PeaKknnit
Ha XJIOPHJ-MOHBI M HAOJIOJCHNWE NPU3HAKOB HX MPOTEKAHMS, OIBITHI, OTPAKAIOIIMe (PU3NYECKHEe M XMMHUYECKHE
CBOMCTBA TaJlOTEHOB M WX COCAMHEHWI (BO3MOXHO HCIIOIb30BAHHE BHIECOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3umamu
XJIIOPUAOB (TaJOTCHUAOB), O3HAKOMIIGHHE C oOpasmaMu cepsl M e COCOMHEHUSAMH (BO3MOXKHO WCIIOJIB30BaHIE
BUJIEOMATepuasioB), HaOMIOJEHNE Ipolecca OOYIIMBAaHWSA caxapa MOJ ACHCTBHEM KOHLEHTPUPOBAHHOW CEpHON
KHCJIOTHI, M3YYCHNE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEPHOW KHCIOTHI, TPOBEICHHE KaYeCTBEHHON pEakIuu Ha
cynb(haT-uoH U HaOMIOICHUE TIpU3HaKa e€ MPOTEKaHMs, O3HAaKOMJIEHHE ¢ (PM3MYECKUMH CBOMCTBaMHU azora, Gocdopa u
UX COEAMHEHHH (BO3MOXKHO MCIOJIBb30BaHUE BHUJEOMAaTEpUalioB), oOpa3uamMu a3oTHBIX U (ocdopHBIX ynoOpeHHH,
MOJydeHHe, coOMpaHue, paclo3HaBaHWE U M3Y4YEHHE CBOWCTB aMMHaKa, NPOBEACHHE KaYECTBEHHBIX PEAKLUi HA WOH
aMMOHUSI M (ochaT-HOH M U3y4YEHHE IPU3HAKOB HMX IPOTEKAHUs, B3aUMOJICHCTBHE KOHLECHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEJbI0 (BO3MOXHO HCIHOJb30BAHUE BUIEOMATEPHAIOB), U3yUCHHE MOJEICH KPUCTAIIMYECKHX PEIIETOK
anmasa, rpaduta, QyiuiepeHa, 03HAKOMIJIEHHE C MPOLIECCOM aJCOPOIMU pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM
yIIIEM M yCTPOWCTBOM IIPOTHBOTa3a, MOIyYeHHE, COOMpAaHUE, PACIO3HABAHUE U M3YUYEHHE CBOHCTB YIJIIEKHCIIOTO Tasa,
MPOBEJICHNE KAueCTBEHHBIX pEAaKIUi Ha KapOOHAT M CHIMKAaT-HOHBI M HW3Y4YEHHE NPHU3HAKOB HX IPOTEKAHUS,
O3HAKOMJIEHHE C TNPOAYKIHMEH CHIMKATHONM NPOMBIIIIEHHOCTH, pEIIeHHe SKCIEPUMEHTANIbHBIX 3aJad [0 TeMe
«Baknelue HeMeTaIbl U UX COEIUHEHUS».

MeTaJjliibl M MX COCITMHEHUS

OO1mas xapaKTepUCTHKAa XUMHYIECKUX 3JIEMEHTOB — METAJVIOB Ha OCHOBAaHWH MX TosiokeHus B Ileproanueckoit
cucTeMe XuMH4ueckux anemMenToB Jl. 1. MenneneeBa u ctpoeHus aromoB. CTpoeHHe MeTanaoB. MeTanianyeckas CBs3b U
MeTaJuIn4ecKas KpUCTAJUIMYEcKas pemeéTka. ONEeKTPOXMMUYECKUH P HampsKeHHH MeTayuioB. Dusnuyeckue H
XMMHUYECKHEe CBOMCTBA MeTasioB. O0mme crocoObl mosydeHusi MeTaioB. [IoHsTHE 0 KOPPO3UU METAJIOB, OCHOBHBIC
CIOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBbl (CTanb, YyryH, JIOPIIOMHHUEH, OpOH3a) M UX NPUMEHEHHE B OBITY U
MIPOMBIIIJICHHOCTH.

[lenounsle Mertamnel: nonoxenue B Ilepuoanueckoil cucreme xumuueckux sinemeHtoB . U. Menpeneesa,
CTPOCHME MX aTOMOB, HaXOXJECHUE B mpupone. Pu3ndeckne u XMMHUUECKHE CBOICTBA (Ha MpUMepe HATPHsI U KaJlus).
Oxcuzbl ¥ THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne MeTouHbIX METAIUIOB M UX COCIUHEHUIL.

[lenouHo3eMenbHbIE METalAbl MAarHui M KajbLMi: mojoxkeHue B Ilepmogudeckoil cHCTeMe XHMUYECKHX
sneMeHToB JI. M. MeHzeneeBa, cTpoeHHE UX aTOMOB, HAXOXkJAEHUE B npupoae. OU3HUECKUE M XUMHUUECKUE CBONCTBA
Marausi ¥ Kajblus. BaxHelmme coequHeHHs Kanblus (OKCHI, TMIPOKCH, cosn). JKECTKOCTh BOABI M CIIOCOOBI €€
yCTpaHEHHsI.

AmomuHnit: nonoxkenne B Ilepuonmdeckoil cucreme xumudeckux anemeHtoB JI. 1. MenneneeBa, cTpoeHHe
aToMa, HaxOoXJeHHe B mpupoje. Pu3nyeckre U XUMHYECKHe CBOICTBA amoMHHUSA. AM(OTEpHBIE CBOIMCTBA OKCHIA U
THIPOKCHU/IA ATFOMUHHUSL.

Kenezo: monoxenne B [leproguueckoii cucreMe xumuueckux snemeHToB JI. . Menpaeneesa, cTpoeHne aToma,
Haxo’kAeHHe B mpupoje. Puszndeckne n XUMHUYECKHE CBOIcTBa »kene3za. OKCHABI, THAPOKCUIB! U conu sxene3a (II) u
xkenesa (I11), mx cocras, cBOICTBa U MMOITydCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ OOpa3laMH METaIOB M CIUIABOB, WX (PU3NYECKUMU CBOWCTBAMH, W3y4YCHHE PE3YJIbTaTOB
KOPPO3MH METaJUIOB (BO3MOYKHO HCIIOJIb30BAaHME BHJICOMATEPUalIOB), 0COOCHHOCTEH B3aHMMOJICHCTBHS OKCH/IA KalbIIMs
W HaTpusl C BOJOH (BO3MOXKHO HCIOJIb30BAHUE BHCOMATEPHAIIOB), NCCIIEIOBAHNE CBOWCTB JKECTKOW BOJIBI, Mpolecca
TOpeHHs XKeje3a B KUCIOopoJie (BO3MOXKHO HCIIOJIb30BAaHHE BHEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KAa4ECTBEHHBIX
peaxmuii Ha NOHBI: MarHMs, KaJIbIU, aTIOMAHNUS, IMHKA, skene3a (1) n sxenesa (I1I), menu (1I), HabmoneHne u onucaHme
MIPOIIECCOB OKPAIIMBAHUS IIAMEHH MOHAMH HATPHUS, KM M KaIbIHs (BO3MOXKHO MCIIOB30BaHUE BHACOMATEPHATIOB),
uccreoBaHie aM(OTEPHBIX CBOICTB THAPOKCHAA ATIOMUHHSA M THAPOKCHIA ITMHKA, PEIICHWE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BakHelne MeTalibl U UX COSIUHEHUS.

XuMmus 1 OKpysKaIas cpeaa

Bemectsa u Marepuansl B IOBCEAHEBHOM *KU3HU yelloBeka. be3onacHoe HCcnoab30BaHNE BEIECTB U XMMUYECKHUX
peakuuii B ObITy. [lepBast moMouIh pyu XUMUYECKUX 0KOTaX M OTPABICHHSX.

XUMHYECKoe 3arpsi3HEHUE OKpYKarolled cpelpl (TpefeiibHast JAOIMyCTUMAas KOHIEHTpAlUs BELIECTB, Jajiee —
[AK). Posb XuMuM B pelIeHNH SKOJIOTUUECKUX MTPOOIIeM.

Xumuueckuii sxcnepumenm:

n3y4eHue 00pa3oB MaTepHAIOB (CTEKIIO, CIIaBbl METAJUIOB, ITOJMMEPHBIC MAaTEPHUAIIBI).

Mesrcnpeomemnvle ceazu

Peanmzannst MEXIPEAMETHBIX CBSI3€H NP U3YyUCHUHM XUMHHU B 9 Kilacce OCYIIECTBILIETCS Yepe3 HCIIOIb30BaHHE
Kak OOIMINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBJIAIOMINXCS CHCTEMHBIMHU ISl OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYyYHOT O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIE TIOHATHA: HAy4YHbIM ()AKT, TUIOTE3d, 3aKOH, TEOpHs, aHAIM3, CHUHTE3,
Kiaccu(uKanus, MNEepHOANYHOCTb, HAOTIOJCHUE, SKCHEPHMEHT, MOICIMPOBAHME, W3MEPEHHE, MOJCHb, SBJICHUE,
MapHUKOBBII A3 EKT, TEXHOIOT U, MaTepUaIbI.



®usyka: MaTepusi, aToM, DIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIHJ, M30TOIBI, PaAHOAKTHBHOCTb, MOJEKYIa,
UEKTPUYCCKHUI 3apsiy, NPOBOJHHKH, IOIYNPOBOJHHUKH, IHAJICKTPUKH, (DOTOIIEMEHT, BEILECTBO, TeJO, OOBEM,
arperaTHOe COCTOSHHME BELIEeCTBA, Ia3, PacTBOP, PAacTBOPUMOCTb, KPHCTAUIMYECKas PEIETKa, CIUIaBbI, (U3HYECKUE
BEITMYMHBI, SIMHULBI I3MEPEHUsI, KOCMHUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

Buomormst: ¢doTocmHTe3, nBIXaHWe, OMOC(epa, SKOCHCTEMa, MHHEpaJbHBIC yIOOPEHUS, MUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPabl, TOPHBIE MMOPOIbI, TOJIE3HBIE HCKOIIAeMble, TOIUINBO, BOJHBIC

pecypehl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMUHN HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMqHOCTHBIE Ppe3yJabTaThl OCBOEHHS IPOrPaMMBl OCHOBHOTO 0OmIEro o0Opa3oBaHMsA [OCTHTAIOTCS B XOAE
0o0y4eHUss XUMHUU B €AMHCTBE Y4YeOHOM M BOCIUTATENIHLHOM [ESTENBHOCTH B COOTBETCTBUH C TPaJUIHOHHBIMU
POCCHHCKMMH COLMOKYJIBTYPHBIMHA W JTyXOBHO-HPABCTBECHHBIMH IICHHOCTSMH, TPUHSATHIMH B OOIIECTBE MPABHIIAMH H
HOPMaMH HOBEJICHUS M CIIOCOOCTBYIOT IIPOLIECcaM CaMOIO3HAHNUS, CAMOPA3BUTHS M COLMATM3AIIIH 00YJaIOIIUXCSL.

JIM4HOCTHBIE pPe3yNIbTaThl OTPAXKalOT TOTOBHOCTH OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS CHCTEMOW ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALIMII U paclIMpEeHUe OIbITa ACSTSIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJIEC B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMUS:

HNCHHOCTHOI'0 OTHOWICHHA K OTCYECTBCHHOMY KYJIbTYPHOMY, HUCTOPHYCCKOMY MW HAYYHOMY HACJCIUIO,
MOHMMaHMs 3HAYEHHs XMMUYECKOW HAyKH B KM3HU COBPEMEHHOIrO OOINEeCcTBAa, CIIOCOOHOCTH BJAAETh JOCTOBEPHOM
nHdopmanueil o0 NepeoBbIX JOCTHKEHHUSX M OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSIX 00 yCTPOWCTBE MHUpa U 00IIECTBA;

2) rpaIaHCKOro BOCIUTAHUS:

NPE/ICTABICHUSI O COLHMAIBHBIX HOPMax M TPaBWIaX MEKINYHOCTHBIX OTHOUICHWH B  KOJUICKTHBE,
KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOMCCIIEAOBATEIBCKON, TBOPYECKOW M APYIHX
BUJIAX JICSTEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOH COBMECTHOH MAEATEIBHOCTH NPH BBINOJHEHUH Y4COHBIX,
MO3HABATEJIFHBIX 337144, BBIIOJIHEHWH XHMHYECKHX OSKCIEPUMEHTOB, CO3JaHWM YUEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aHMOIIOHMMAHNIO M B3aUMOIIOMOIIM B IIpOLECCE€ 3TOH y4eOHOH JEesTENbHOCTH, TOTOBHOCTH OLICHHMBATh CBOE
MOBEACHUE U TIOCTYIIKM CBOUX TOBapHIJ.[eﬁ C MO3WIHWKU HPABCTBCHHBLIX M IIPAaBOBBIX HOPM C y‘-IéTOM OCO3HaHUusA
HOCJICACTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHHUS

MHUPOBO33PEHUECKHE MPEJCTABICHHsI O BEIECTBE M XUMHYECKOH PEaKI[H, COOTBETCTBYIOIHE COBPEMEHHOMY
YPOBHIO Pa3sBUTUA HAYKHU U COCTABJIAIOIUEC OCHOBY JIJId TOHUMaHUA CYIITHOCTHU Haquoﬁ KapTHUHBI MUpaA, IPEACTABIICHUA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHs MPUPOJIBI, B3aHMOCBS3SX YEIOBEKa C MPUPOJHON CpPE/loH, O PO XUMHH B
MO3HAHNH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAlpaBJCHHbIE HA IIOJyYEHHE HOBBIX 3HAHMH MO XHMHH, HEOOXOIMMBIC IS
00BbsCHEHUsI HAOII0JaeMBIX IIPOLIECCOB U SIBJICHUH, TT03HABATENIHLHOW, MHPOPMAIIMOHHONW M YUTAaTEILCKON KYJIBTYpPbI, B
TOM YHCJIE HaBBIKOB CaMOCTOSITENILHON paboThl ¢ y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOM JIMTEPATYpOH, JOCTYIHBIMH
TEXHHYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYYEeHHIO M TO3HAHWIO, JTFOO03HATEIHHOCTh, TOTOBHOCTH M CHOCOOHOCTh K CaMOOOpPa30BaHMIO,
MIPOEKTHON M WMCCIIEI0BATEIbCKON MESATEIHHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIEHHOCTH M YpPOBHS OOYYEHHS B
JanbHEHUIIEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH )KMU3HHU, OTBETCTBEHHOTO OTHOILEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3/I0pPOBBIiI 00pa3
KW3HH, OCO3HAHME TIOCIEACTBUN M HETPHUATHE BPEAHBIX MPHUBBIUEK (YIOTPEOICHUS aIKOTOJIS, HAPKOTUKOB, KYpPEeHHUs),
HE0OX0IMMOCTH COOJIIO/ICHHS IPaBHJII 0€30MAaCHOCTH IIPU O0paleHNH ¢ XMMHYECKUMH BEIIECTBAMH B OBITY M peabHON
JKHM3HU;

5) Tpya0BOr0o BOCIIUTAHUSI:

MHTEPEC K NPAKTHIECKOMY M3Y4EHHIO NMPOoQeccHil U TpyJla Pa3iIndHOI0 POJa, YBAKECHUE K TPYILY U Pe3yibTaTaM
TPYJIOBOH JIESITENILHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHEHHs MPEIMETHBIX 3HAHWH 110 XMMHH, OCO3HAHHBIH BHIOOD
WHANBUAYAIBHONW TPAEKTOPHH TPOIOIDKEHHUS 00pa30BaHMA C YIETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCTIenHOW MpodecCHOHATLHON NEATEPHOCTH M Pa3BUTHS HEOOXOTUMBIX
YMEHUI, TOTOBHOCTh aJalTHPOBATHCS B ITPO(ecCHOHALHOM cpefie;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKH 1Ie71ec000pa3HOe OTHOIIEHWE K MPUPOJEC KaK HMCTOYHMKY JKM3HM Ha 3emie, OCHOBe e&
CYIIECTBOBAHMUS, TOHMMAaHNE IEHHOCTH 30pPOBOrO0 M 0€30macHOro o0pas3a JKM3HM, OTBETCTBEHHOE OTHOLICHHE K



cOOCTBEHHOMY (PH3UYECKOMY U TICHXHUYECKOMY 370POBBIO, OCO3HAHHME IICHHOCTH COOIIOACHHS TPaBHUI OE301MacHOTO
MIOBE/ICHNS TIPH PA0OTE C BEIIECTBAMH, @ TAK)KE B CUTYAIHSIX, YTPOKAIONINX 3/I0POBBIO N )KU3HH JTIOJICH;

CIIOCOOHOCTH IPUMEHATh 3HAHHS, MOIydaeMble NPU HM3YHYEHHM XHMHHM, AJSI PELICHUS 3a/ad, CBA3aHHBIX C
OKpY’KalOIIel TPHUPOTHONW Cpemoil, A TOBBIMICHUS YPOBHS SKOJOTHUECKOW KYyIBTYPHI, OCO3HAHHSA TI00ATBHOTO
XapakTepa KOJOTUUECKUX MPoOJIeM U MyTeH MX PEIHICHHs TIOCPEICTBOM METOI0B XUMHHU, 3KOJIOTHYECKOTO MBIIICHNS,
YMEHHS PyKOBOJICTBOBATLCS UM B TI03HABATEIILHOM, KOMMYHUKAaTHBHON M COLMATIBHON TPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATbI

B cocraBe wMerampeaMeTHBIX pe3yNbTaTOB BBIICISIOT 3HAYUMbIE Uil (DOPMHPOBAHMS MHUPOBO33PEHUS
oOleHayYHble MOHSTUS (3aKOH, TEOpHs, NMPHUHIMII, I'MIoTe3a, (akT, CHCTeMa, IMPOILECC, HKCIEPUMEHT U JIpYyroe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax W IO3BOJISIIOT HAa OCHOBE 3HAHMH M3 ITHX
peaMETOB (hOPMUPOBATH MPEICTABICHUE O LIEJIOCTHON HAyYHOH KapTHHE MUPA, ¥ YHHBEPCAIbHbIC y4eOHbIE 1CHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATHUBHBIEC, PETYJISATHBHBIC), KOTOpbIE oOecreunBaroT (OpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOATEILHOMY IIIAHMPOBAHUIO M OCYIIECTBICHHUIO YI€OHOM AEATEIBHOCTH.

Ilo3naBartenbHbIe YHHBepcaJlbHble YueOHbIE 1eiiCTBUSA

Ba3oBble Jlornueckue AeicTBUA:

YMEHHs HCIIONb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHNS TIPH OCBOGHMM 3HAHWIL: PACKPHIBATH CMBICI
XMMHUYECKUX MOHATHH (BBLACIATh WX XapaKTepHbIC MPH3HAKM, YCTAHABIMBATH B3aMMOCBS3b C APYTMMH HOHSTHSIMH),
HUCIIOJIb30BAaTh IIOHATHA JJIsA O6"b$lCHeHI/IH OTACJIbHBIX ¢)3KTOB u HBJ’IeHHﬁ, BI)I6I/IpaTI) OCHOBAHUA W KPUTCPUU IJIA
Knaccmbnkaunn XUMHUYECCKHX BCUICCTB U XUMHUUYCCKUX peaKHHﬁ, yCTaHaBJIMBAaTh NPUINHHO-CJIICACTBECHHBIC CBA3U MCKAY
00BbeKTaMHU N3Yy4YCHUA, CTPOUTDH JIOTHUUCCKUEC PACCYIKICHUA (I/IHI[yKTI/IBHLIe, JACAYKTUBHBIC, 11O aHaJ'IOFI/II/I), JCJIaTh BBIBOAbI
U 3aKJTIOUCHHUS;

YMEHUE NPUMCHATL B MPONCCCE IO3HAHUA TOHATUA (HpeﬂMeTHLIe )4 MeTaHpeHMeTHLIe), CHUMBOJIMYCCKHC
(3HAKOBBIE) MOJCIH, HCIOJIb3yeMbIC B XHMHH, IIPE0OpPa3OBBIBATH IIHPOKO IPHMEHSIEMBIE B XHMHH MOJEIbHBIC
MPE/ICTABICHUS — XUMHUECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHUecKasi (JopMyna M ypaBHEHNE XMMHUUYECKON PEaKIuH —
IpU  peIICHWH Yy4YeOHO-ITO3HABATENbHBIX 3a7ad, € YYETOM OSTHX MOJECJIBHBIX MPEACTaBICHUH BBIABIATE W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMbIX OOBEKTOB — XMMHMYECKHX BEIIECTB M XUMHYECKUX DEaKIHH,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEICTBEHHBIE CBSI3M W NPOTHBOPEYMS] B M3YyYaeMBIX IPOIECCax H
SIBJICHUSIX.

Ba3oBble nccaegoBaTe1bcKue 1eficTBHA:

YMEHUE HUCTIO0JIB30BATH MMOCTABJICHHLIC BOIIPOCHI B KAYCCTBE MHCTPYMEHTA ITO3HAHHWS, a TAKKE B KAUY€CTBE OCHOBBI
JUISL (bOpMI/IpOBaHI/ISI THUIIOTE3BI 1O MMPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX Cy)KHEHHﬁ;

npmo6peTeHHe OIIbITAa MO IMJIAHUPOBAHUIO, OPraHU3allu U MPOBEACHUIO YUYCHUYCCKUX OKCIIEPUMEHTOB, YMCHHUC
HaOJII0AaTh 332 XOJOM IIPOIIECca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yJsibTar, (HOpMyJIHpOBaTh 0000IIECHHS H
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIECIOBAHNUS, COCTABIATE OTUYET O MPOAETaHHON paboTe.

Pabora ¢ unpopmanueii:

yMEHHE BBIOMpATh, AHAIM3MPOBATH M WHTEPIPETHPOBATH HWH(YOPMALMIO pa3IMUHBIX BUAOB U (GopMm
MPE/ICTABIICHUS, MOIy4aeMyl0 W3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTEPATypa XUMHYECKOTO COAEpKaHUs,
CIpaBOYHBIC TIOCOOMS, pecypchl VIHTepHETa), KPUTHYECKH OIEHUBATh MPOTUBOPEUMBYIO M  HEIOCTOBEPHYIO
WHPOPMALIHIO;

yYMEHHE MPUMEHATh Pa3InYHbIe METOJBI U 3alpOCHl IIPU MOUCKEe M 0TOOpe MH(OpPMAINMU M COOTBETCTBYIOIINX
JAHHBbIX, HCO6XO}II/IMBIX JUIA BBIITOJIHCHUS yqe6HHx M TIO3HABATCJIBHBIX 3aJa4 OHpe}IeJ’IéHHOFO THIaA, HpI/IO6peTeHI/Ie
OIIBITA B 00JIaCTH MCITOJIb30BAHMS HH(bOpMaHHOHHO-KOMMyHI/IKaTI/IBHBIX TeXHOJ’[OFHﬁ, OBJIAACHUC KyJTI)TypOI)'I AKTHUBHOI'O
HCIIOJIB30BAHUA PA3JINYHBIX ITOUCKOBBIX CHCTEM, CaAMOCTOATEIBHO BBI6I/IpaTB OINITUMAJIBHYIO (I)OpMy IpeaACTaBIICHUA
I/IH(I)OpMaLH/H/I U WUIIOCTPUPOBATH PEHIACMBIC 3adadud HECJIOKHBIMU CXEMaMH, JUarpaMmMamMu, IAPpYrUuMH QJOpMaMI/I
rpaduKu 1 UX KOMOWHAITUSIMU;

yYMEHHE MCIOJIb30BaTh W aHAJIM3MPOBaTh B Ipolecce y4eOHOM M HCCIeNOBATEIbCKOW  JIeSITENbHOCTH
nH(OpMALMIO O BIUSHUU IPOMBIIUICHHOCTH, CEJIbCKOTO XO3SiiCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKpY’Karomeh
HIPUPOJHOH CpeJIbL.

KoMMyHuKaTHBHBIC yHHBepcaJIbHbIC y4eOHbIC JeiCTBHA:

yYMEHMs 3a/aBaTh BONIPOCH (B XOJ€ jauanora ¥ (WIM) JUCKYCCHM) II0 CYIIECTBY OOCYKIaeMOil TeMBI,
(hopMyITMpPOBATH CBOM MPEIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHHS TIPEJIOKEHHON 3a/1auu;

YMEHUA NPEACTABIIATL IOJTYYCHHBIC PE3YJIbTATHI NO3HaBaTEILHOMN JACATCIBHOCTH B YCTHBIX W NHUCbMECHHBIX
TEKCTaX; JeJIaTh IIPE3CHTALMUIO PE3yIbTATOB BBINOJHEHUS! XHMHYECKOTO 3KCIEPHUMEHTa (1ab0paTOpHOTrO OIbITa,
1abopaTopHOH pabOTHI IO MCCIIEIOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMeHHs y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH ITO3HABATEIBHOM M HCCIEIOBATEIbCKON
JEATEIIPHOCTH MPU PEIICHUN BO3HMUKAIOIIMX MTPOOIEM Ha OCHOBE y4éTa OOMIMX MHTEPECOB M COTJIACOBAHMS MO3MIUI
(obcyxneHns, OOMEH MHEHUSIMH, «MO3TOBBIE MHITypMbI», KOOPIMHAIMS COBMECTHBIX JEHCTBHH, OmNpeneneHue
KPHUTEPHEB 10 OIICHKE KayeCTBa BHIMOJIHEHHOM padOTHI U IpyTHe).



PerynsiruBHbIe YHHBepcaJbHbIe YUeOHbIE TeficTBHA:

YMEHHE CaMOCTOSITEIILHO OINPEEIIATh LIENU IeATeIbHOCTH, INIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U IIPH
HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JIEATEIFHOCTH, BEIONPATh Hambosee 3¢phekTHBHBIE CIOCOOBI pelIeHNs YIeOHBIX
U TI03HABATEIBHBIX 3a]1a4, CAMOCTOSTEIIBHO COCTABIIATD HIM KOPPEKTUPOBATH MPEJIOKEHHBII alropuT™ ASHCTBHN NPH
BBIIIOJIHGHUN 3aaHUH ¢ Y4ETOM IIOJYYCHHS HOBBIX 3HAHMH 00 HM3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIMsAX,
OLICHMBATh COOTBETCTBHE IOJIyYEHHOTO pe3ysbTaTa 3asBICHHOW LM, YMEHHE HCIIOJIb30BaTh W aHAIM3HPOBAThH
KOHTEKCTBI, ITpe/ilaracMble B YCIIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB 0 OCBOCHHIO 00S3aTENILHOIO COJEpPKaHHs, YCTAaHOBJICHHOTO JaHHOM
(enepanpHOi pabodell MPOrpaMMoN, BBIJICISIOT: OCBOCHHBIE OOYYarOIIMMHUCS HayYHBbIC 3HAHHS, YMEHUS U CIIOCOOBI
NeHcTBUH, crieruduyeckue i IpeAMETHON 00acTi «XUMHUsD», BUIBI ICATCILHOCTH 0 TOJTYYCHHIO HOBOT'O 3HAHMUS,
€ro MHTEPIIPETaIiH, IIPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAITHX.

K xoHmy oO0ydeHus B8 KkJjacce mpeiMeTHBIC pe3ylnbTaThl Ha 0a30BOM ypOBHE [IOJDKHBI OTpa)aTh
c(OPMHUPOBAHHOCTH Y O0YIAFOITIXCS YMCHHMA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHM: aToM, MOJEKYJa, XUMHUYECKHH 3JIEMEHT, NpOCTOe
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOIHAsS), BAJICHTHOCTH, OTHOCHTENBHAS aTOMHAas W
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BELIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas J0JiI XMMHUYECKOIO 3JIEMEHTa B
COEJIMHEHUH, MOJIAPHBIM 00BEM, OKCHA, KHUCIOTa, OCHOBaHME, COJb, NEKTPOOTPHLATENBHOCTh, CTCHEHb OKHCICHHUS,
XMMHUYECKasl peakuusi, Kiaccu(uKanusl peaklii: peakiud COCAMHEHUs, PeaKlMU Pa3JIoKeHUs, PEeaKMi 3aMelleHNs],
peakuuu oOMeHa, K30- U IHIOTEPMHUUYECKHE PEAKIMH, TeIIOBOM A(P(EKT peakuuu, sapo aroMa, SJIEKTPOHHBIH CIIOM
aToma, aTOMHasi OpOUTalb, paJUyC aToMa, XMMHUUYECKas CBs3b, MOJSIPHAS M HEIOJISIPHAS KOBAJCHTHAsI CBS3b, MOHHAsS
CBA3b, HOH, KATHOH, aHHOH, PAaCTBOP, MaccoBasi 0JIs BelecTBa (MPOLCHTHAs KOHIICHTPAIKs) B pacTBOPE;

WTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSTHUU M MPUMEHSTHh TH MOHSATHS MPU ONMHUCAHUU
BELIECTB U UX MPEBPAILEHUH;

UCITIONIE30BaTh XUMHUYCCKYI0 CHMBOJHKY MJISI COCTAaBICHHS (DOPMYJI BEIIECTB W YpPAaBHCHHHA XHMHYECKUX
peakuuit;

OTIPENIeNATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCNCHb OKHCIICHUS 3JEMEHTOB B
OMHAPHBIX COCIUHCHUSX, NMPUHAUICKHOCTh BEIIECTB K OIPENCNEHHOMY KIIacCy COSINWHCHHU 10 (opMyiaM, BHI
XUMUYECKON CBsI3M (KOBaJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSMHEHUSX;

packpbiBath cMmbicn  Ilepuonumueckoro 3axkonHa JI. W. MenneneeBa: J1IeMOHCTpUpOBaTh MOHUMaHHUE
MEePUOIMUECKOM 3aBUCUMOCTH CBOMCTB XMMMUECKHUX 3JIEMEHTOB OT MX MojokeHus B [lepuoauueckoil cucreme, 3akOHOB
COXPaHEHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEeHHs, 3aKOHa ABOTapo;

OINUCHIBATH ¥ XapakTepu3oBaTh TaONMuHYl GopMmy Ileproguyeckoil cUCTEMbl XUMHYECKUX JJIEMEHTOB:
pa3nuyaTh TOHATHA «TJaBHas moarpymnma (A-rpymma)» U «mobounas moxarpynma (b-rpymnma)», mansie n Gosbiime
MIEPUOJIBI, COOTHOCHTH 0003HAYEHUS, KOTOphIe HMEIOTCS B Tabnuie «l[lepronndeckas cucteMa XUMHYCCKIX IIEMEHTOB
J1. . MenzeneeBa» ¢ YHCIOBBIMH XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XHMHUYECKUX JIEMEHTOB (COCTaB U 3apsifI s/pa,
o011Iee YMCII0 AIEKTPOHOB U pacHpeeiICHIE UX TI0 IICKTPOHHBIM CIIOSM);

KJIaccu(UIMPOBATh XUMHUYCCKIE 3JICMEHTHI, HCOPIaHUYECKUE BEIIECTBA, XUMUYECKHUE PEakiuu (110 YHUCITY U
COCTaBy y4YaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TeIIOBOMY 3 dekTy);

XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEpIKIas
OTIFCaHNE IPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHH COOTBETCTBYIOMIMX XUMHUYECKUX PEAKIIN;

MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOTO COCTaBa, BOSMOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHHUI B PA3JIMUHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JONI0 XHMHYECKOTO
aNeMeHTa 1Mo (opMynie COeIMHEHHS, MAacCOBYIO JIOJIO BEMIECTBA B PAcTBOpPE, MPOBOAWUTH PAcUETHl MO ypaBHEHHIO
XUMHUYECKON peaKIinu;

MPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIBFHON JESITEIBHOCTH — aHallM3 U CHHTE3, CpaBHEHHE, 0000IIeHuE,
CHUCTEMATH3aIINI0, KJIACCH(DHUKAINIO, BBISBICHUE PUIHMHHO-CIICICTBCHHBIX CBS3CH — JIJIsl U3YUCHHs CBOWCTB BEUICCTB U
XUMHYECKUX PEaKIUl, eCTCCTBEHHO-HAYYHbIC METOJbl MO3HAHUS — HAOIIOICHUE, H3MEPCHHE, MOJICIHPOBAHUE,
SKCHEPUMEHT (peasIbHbIN 1 MBICTICHHBIN);

CIIeZIOBAaTh MPAaBMJIAM TIONB30BAHMS XWMHYECKOM TOCYIOoW M J1abopaTOpPHBIM O00OpYyIOBaHHEM, a TaKkKe
MIpaBUJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITOJHEHHUIO Ja0OPATOPHBIX XUMHUYECKIX
OTIBITOB IO TTOJIYYEHHIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOIa M KHCIOPO/a), TPUTOTOBICHUIO PACTBOPOB C
OmpeIeNIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 110



paclo3HaBAHUIO PACTBOPOB MIETOYEH M KHUCIIOT C MOMOIIBI0 MHANKATOPOB (JIakMyc, (eHoI(TanenH, METUIOPaHXK U
Apyrue).

K xonmy oOydeHuss B9 KJjacce MpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y OOYJAFOITIXCS YMCHHM:

PacKpBIBATH CMBICT OCHOBHBIX XMMHYECKHX MOHATHHA: XUMHYECKHH DJIEMEHT, aTOM, MOJIEKyJla, HOH, KaTHOH,
aHMOH, TIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTETNEHb OKUCIIEHHS,
XMMHUYECKas PeaKIys, XAMUYecKasl CBsI3b, TEIIOBOU 3(p(eKT peakuuu, Mok, MOJISIPHBIN 00BEM, pacTBOP, IEKTPOIIUTHI,
HEIJIEKTPOIIUTBI, DJIEKTPOIIMTHYECKAs IMCCOIMAIINSI, PEaKIIMd MOHHOTO 00OMEHa, KaTaln3aTop, XUMUYECKOe PaBHOBECHE,
oOpaTuMBble W HEOOpAaTHMbIE PEAKLUH, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUH, OKUCIHUTENb, BOCCTAHOBHUTEIIb,
OKHCJICHHME ¥ BOCCTaHOBJICHWE, aJUIOTPONHs, aM(pOTEpHOCTb, XHMHUYECKas CBsI3b (KOBaJCHTHAs, WOHHAsd,
MeTaJuIn4ecKas), KpUcTasInueckas peniéTka, Koppo3usl METaJlIoB, CIUIaBbI, CKOPOCTh XUMHUUECKON Peakluu, MPeeIbHO
nomyctumast koHnentpanus [1JIK BemecTsa;

WILTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX HOHATHH U NMPUMEHSATh OTH MOHSATHS IPH OMUCAHUU
BELIECTB U UX MPEBPAILEHUH;

UCIIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBICHUS (DOpPMyNT BEIIECTB M yPaBHEHMH XUMHYECKHX
peakuuit;

OIPENENATh BaJEHTHOCTh U CTENEHb OKUCICHUS XMMUYECKHUX 3JIEMEHTOB B COSAMHEHHSX PA3IMYHOIO COCTABA,
NPUHAJISKHOCTh BEILECTB K ONpPEACNEHHOMY KJIacCy COeIMHEHMH 1o ¢GopMmylnaMm, BHJI XHMHYECKOH CBS3H
(KoBaJleHTHasl, MOHHAs, METAUIMYECKas) B HEOPraHWYECKUX COCIMHEHMSX, 3apsij HOHA MO0 XUMHUYECKOW (opmyIe,
XapakTep cpeibl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIIIMYECKON PEIIETKU KOHKPETHOIO
BELIECTBA,

packpbiBatk cMmbica Ilepuoanueckoro 3axona JI. WM. MenpneneeBa M INEMOHCTPUPOBATb €r0 IIOHUMAaHUE:
OINUCHIBATH U XapaKTepu3oBaTh TabIM4YHYI0 (GopMmy lleproandeckoil cUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iiMyarh
MOHATHS «TJaBHas mojrpynma (A-rpymma)» u «mobounas moarpymma (b-rpynma)», Manele u OosbIuine NepUOIbI,
COOTHOCHTH 0003HAYEHUsI, KOTOPbIE UMEIOTCS B MEPHOANYECKON TAaOJIMIEe, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS
aTOMOB XHMMHYECKHX OJJIEMEHTOB (cOocTaB W 3apsj] sapa, oOliee YHCIO 3JIEKTPOHOB U pacHpesielieHHe WX II0
JJIEKTPOHHBIM CIIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M MX COCIMHECHUH B
npejenax MajblX IEPUOI0B U INIaBHBIX MOJATPYIII C yUETOM CTPOEHHSI UX ATOMOB;

KJIacCHU(UIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPIraHNUECKHEe BEIIECTBA, XUMHUYECKHE PEaKIUH (0 YHCIy U
COCTaBY y4acTBYIOUIMX B PEaKIMU BEUIECTB, M0 TEIIOBOMY 3((deKTy, 110 U3MEHEHHIO CTENICHEeH OKUCICHHUS XUMHYECKHX
9JIEMEHTOB);

XapaKkTepu30BaTh (ONUCHIBATH) OOIIME M CHeHU(PHUYECKHE XHMHYECKHE CBOMCTBA MPOCTHIX M  CIOKHBIX
BEIIIECTB, MOATBEPXKAas ONHCAHUE MPUMEPaMHU MOJEKYJISPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYCCKHUX
peakiuii;

COCTaBIIAATh YPABHEHUS DJEKTPOIUTHYECKON TUCCOLMALINU KUCIIOT, EI0YEH U CONEH, MOIHbIE U COKPALIEHHBIE
YpaBHEHHsI PEaKIUi MOHHOTO OOMEHa, YpaBHEHUs peakluii, MOATBEPKAAIOIINX CYIIECTBOBAaHNE T€HETHUECKOI CBS3M
MEXK/y BEIIECTBAMHU PA3IUUHBIX KJIACCOB;

pacKpbIBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEAaKUUH  MOCPEACTBOM  COCTAaBJICHUS
3JIEKTPOHHOTO OajlaHca ITHX PEaKIii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUsI, BO3SMOMXHOCTH IPOTEKAHUSI XUMHUECKUX
MIPEBPANICHUN B PA3THYHBIX YCIOBHSAX;

BBIYUCIIATh OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILLECTB, MAacCOBYIO JOJII XUMHUYECKOIO
aNeMeHTa 1Mo (GopMyne COeIMHEHHS, MAaCCOBYIO JIONO BENIECTBA B PAcTBOpPE, MPOBOAWUTH PAcUETHl MO ypPaBHEHHIO
XUMHUYECKOU peaKkiyi;

coOM0IaTh MpaBMiIa MOJIB30BAHNS XUMHUYECKON MOCYIOH M TaOOPaTOPHEIM 000PYIOBAHKEM, a TAKKe MPaBHIIa
o0paleHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH 1O BBIITOJIHEHHIO J1aOOPATOPHBIX XUMHUYECKHX OMBITOB MO
MOJYYSHHIO ¥ COOMPAHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH peaKlUH, MOATBEPKAAIOINE KAUeCTBEHHbBII COCTaB Pa3JIMYHbIX BELIECTB: PACIIO3HABATh OINBITHBIM
myTéM XJIOpua-, OpomMua-, Hoaua-, kapoonar-, pocdar-, cuamukar-, cynbpar-, THIPOKCH/I-NOHBI, KATHOHBI AMMOHUS U
HOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEILECTB;

NPUMEHSITh OCHOBHBIE OIEpalii MBICIUTENILHOHN JIESITEIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMATHU3alUI0, BbISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJI1 U3YyYEHHUs CBOMCTB BELIECTB M XUMHUUYECKHX
pEaKIyii, eCTeCTBEHHO-HAy4YHbIC METOAbI MO3HAHMS — HAOITIOJEHHE, HM3MEPEHHE, MOJEIHPOBAHME, AKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

Ne HaunmenoBanue pa3zneinoB u tem KonnyecTBo yacos Onekrponubie (LUppPOBbHIE)
n/u IPOrPaMMBI Bcero | KonTponbHbie [IpakTnueckue o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
Pa3gen 1. IlepBoHayanbHble XUMHYECKHE TOHATHS
L1 Xumus — Ba)kKHast 00JIACTh €CTECTBO3HAHUS U 5 2 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
MPaKTHYECKOM JIESTEIIFHOCTH YeIOBEKa

1.2 BelecTBa 1 XUMHYECKAE PEAKIIAH 15 1 bu6mmoteka I{OK https://m.edsoo.ru/7f41837¢c

Wroro no pazneny 20

Pa3zjien 2. BaxuHeiimue npeacraBuTe Il HEOPraHUIECKUX BELIECTB

2.1 Bosayx. Kucnopoa. [Tonstue 06 okcuaax 6 bubmmoreka ITOK https://m.edsoo.ru/7f41837c¢

2.2 Bomopo.IlousiTre 0 KHCIOTax U COMSIX 8 1 bubnuoreka ITOK https://m.edsoo.ru/7f41837c

2.3 Boga. Pacteopsl. [TonsTie 00 OCHOBaHHSX 5 1 1 Bbubnuoteka I{OK https://m.edsoo.ru/7f41837¢c

24 OCHOBHBIE KJIACChI HEOPIAHHYECKUX COCAMHEHU I 11 1 1 bubmmoreka ITOK https://m.edsoo.ru/7f41837c¢
30

Uroro no pazneny

Paznen 3. Hepnozmqecmlﬁ 3aKOH " Hepnonuqeucaﬂ CUCTEeMa XUMHUYCCKUX 3JICMECHTOB Il WN. Menpeneena. CTpoeHne aTOMOB. XHMHYECKAS CBSI3b.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuun

3.1 [Mepuoanyeckuii 3axon u [leproanyeckas 7 bubimoreka ITOK https://m.edsoo.ru/7f41837c¢
cucTeMa XuMuueckux anemenrton /. WM.
Menpeneesa. CTpoeHue aroma

3.2 XuMHUecKast CBA3b. 8 1 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC PEAKIMN

HUroro no paszaeny 15 bubnuoreka [{OK https://m.edsoo.ru/7f41837c

PesepBHOE Bpemst 3 bubnuoreka ITOK https://m.edsoo.ru/7f41837c

68 4 5

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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9 KJIACC

No HaumenoBanue pa3nenoB u Tem

KomngectBo yacos

Dnexrponnsie (udPOBLIE)

/i MIPOrpaMMBbI Bcero | Korrponbsabie pabotsl | [IpakTrueckue o0pa3oBaTenbHbIC PECYPCHI
paboThI
Pa3snen 1. BemecTBo 0 XUMHYecKUe peaKuu
1.1 | nosropenne u yray6nenue sHanuit 5 1 butunoreka ITOK https://m.edsoo.ru/7f41a636
p yriry

OCHOBHBIX Pa3zIeNoB Kypca 8 kinacca

12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
XAMHYECKHX PeaKiuit

13 DNEKTPOIUTHYECKAS AUCCOIHALIHS. 8 1 1 Bbubmmoreka IIOK https://m.edsoo.ru/7f41a636
XUMHYECKUE PEaKUH B PaCTBOpPax

Uroro no pazneny 17

Paznen 2. HemeTa/Jibl M HX COeTHHEHUSI

2.1 OO011as XapaKTepPUCTHKA XUMUIECKUX 4 1 Bubnuoreka [{OK https://m.edsoo.ru/7f41a636
anemeHTOB VIIA-rpynmet. ["agoreHs:

2.2 OO01ias XxapakTepUCTHKA XUMUIECKUX 6 bubnunoreka ITOK https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynmsl. Cepa u eé
COCTUHCHHUSI

2.3 OO011as XapaKTepUCTHKA XUMUIECKUX 7 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f41a636
aneMeHTOB VA-Tpymisl. A3ot, dpochop u
HX COCIUHEHHS

2.4 OO01as XxapakTepUCTHKA XUMUIECKUX 8 1 2 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
aneMeHToB |V A-rpynmsl. Yriaepon u
KPEMHHUI U UX COCAUHEHHS

HUroro mo pazzgeny 25

Paznen 3. Merajliibl M UX cOeUHEHUS

3.1 OG1ire cBOWCTBA METAILIOB 4 Bubnmoreka ITOK https://m.edsoo.ru/7f41a636

3.2 16 1 2

Baknelinme MeTaisl 1 UX COCOAUHCHUA

Bubmuoteka LJOK https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Pa3gen 4. Xumus u oKpy:kamouias cpeaa

4.1 BemiectBa 1 MaTepuaisl B )KU3HA 3 bubnuoreka [TOK https://m.edsoo.ru/7f41a636
YenoBeKa
Hroro no pazneny 3
PezepBHOE Bpems 3 Bubnuoteka IJOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 63 4 7
I[MTPOI'PAMME
MNOYPOYHOE IIVIAHUPOBAHUE
8 KVIACC
Ne Tema ypoka KonnuecTBo yacos Jara YueGHo-MeTOH DNEeKTPOHHBIE
n/n Bcero | Kontpon | Ilpaktuu | usydeHus veckoe VYder nmporpaMmsl U poBkIC
bHBIC eCKHUe obecneuenne ¢ | pocrpraHms o0Opa3oBaTenbHbIC
paboTel | PaboTHI HCIoIb30BaAHNE PECYPCHI
M 000pyaoBaHUS
«Touku pocra»
1 IIpeamer xumuu. Posb xumuu B 1 2.09 [optpetst 1 cenrsaOps. Jens 3Hanuit | bubmmorexa [IOK
J)KU3HU uenoBeka. Tema u YUYEHBIX, JaTYUK httpS//medsooru/fdeZlO
BeIICCTBA TEMIIEPATYPHI ¢
(TepmorapHsrii),
CIIUPTOBKA
2 [Tonsarue o MeToax MO3HAHUS 1 5.09 JleHb uTeHUsT KHUT Bubnuoreka IJOK
B XHUMUHU https://m.edsoo.ru/ff0d227
e
3 [TpakTuuaeckast pa6ota Ne 1 1 1 9.09 JlaGopartopHoe 9.09. llenp KpacoTsl bubnunoreka [JOK
«ITpaBuna pa6OTLI B 060py,[[OBaHI/Ie httpS//mEdsoorU/fdezsd
naboparopuu ¥ IPpUEMBI c
obparieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM»
4 1 13.09

Yuctele BC€IICCTBA U CMECCH.

Jatunk

Bubmmoreka IJOK
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CriocoOnbI paseneHus cMmeceit

AIIEKTPOIPOBOIU
MOCTH, ITU(PPOBOI
MHKD.

https://m.edsoo.ru/ff0d26¢
a

5 IIpaxTrdeckas pabora Ne 2 16.09 16. 09 MexxyHapoJHBII Bubmmorexa IIOK
«Pasnenenue cmeceit (Ha JIeHb OXPaHBI 030HOBOTO https://m.edsoo.ru/ff0d28c
prMepe OYHCTKU TTOBApEHHON CcIIosl. 8
COJIN)»

6 ATOMBI U MOJIEKYJbI 19.09 Bubnmoreka [IOK

https://m.edsoo.ru/ff0d2a6
c

7 XHUMHUYECKUE DJIEMEHTBI. 3HAKU 23.09 24.09 BcemupHblii A€HD Bubnmoreka IIOK
(CMMBOJIBI) XUMHYECKUX Mopst https://m.edsoo.ru/ff0d2be
3JIEMEHTOB 8

8 [IpocTeie U cOXKHBIE BEIIECTBA 26.09 JleHb pabOTHUKOB bubanoreka [JOK

ATOMHOM https://m.edsoo.ru/ff0d2a6
MIPOMBIIIICHHOCTH c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 30.09 Monenu aToMOB H.p. Yipam Pam3zait Bubmmorexa [IOK
¥ MOJIEKYI (M3yueHHe MHEPTHBIX https://m.edsoo.ru/ff0d2d5
ra3oB) 0

10 3aKOH IMOCTOSTHCTBA COCTaBa 3.10 H.p. Omuie Hludep: bubnuorexa IIOK
BEIECTB. X UMHUIECKAs OCHOBATEJb https://m.edsoo.ru/ff0d2ea
(hopmyra. BaneHTHOCTh aTOMOB OMOXUMHUYECKON IIKOJIBI e
XUMHYECKHX JIEMEHTOB

1 OTHOCHUTEIbHAS ATOMHAs 7.10 TICX5 Bbubnuoreka [JOK
macca. OTHOCHTEbHAsE https://m.edsoo.ru/ff0d323
MOJISKYJISIpHAsE Macca c

12 MaccoBast 10J11 XUMHUYECKOTO 10.10 Hd.p.: JILA.YUyraeBa — bubnunoreka [JOK
3JIEMEHTA B COEIMHEHUUN BEJIUKOr0 XUMHUKA https://m.edsoo.ru/ff0d350

OpraHuKa c
13 KommuectBo BemectBa. Moib. 14.10 TIICXD bubnmoreka IJOK

MounspHas macca

https://m.edsoo.ru/ff0d523
0
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14 | dusnueckne n xummeckie 17.10 JaTumk bubmoreka LIOK

SIBJICHUS. XUMHYIECKask PeaKilust TeMIepaTypsl https://m.edsoo.ru/ff0d37fa
TUTATUHOBBIN

15 [Ipm3HaKH U YCIOBUSA 21.10 Bubmmorexa IIOK
TPOTEKAHUSI XUMHIECKHX https://m.edsoo.ru/ff0d3al
peakiui 6

16 3aKoH COXpaHEHHsI MacChl 24.10 Bubmuoreka [IOK
BEIECTB. X UMUYECKHUE https://m.edsoo.ru/ff0d3b8
YpaBHCHHSA 8

17 Brruncienns Koan4decTna, 411 TICXD Jenp noOprIx e Bubnmoreka IIOK
Macchl BELIECTRA 10 https://m.edsoo.ru/ff0d570
YPaBHCHHSM XUMHUYECKUX 8
peaxui

18 Knaccudukarust XuMHIECKIX 7.11 Hem. O6opy. HA.p. A.Il.Lboponuna Bubnuorexa IIOK
peakiuii (CoeMHEHMS, (XMMUK ¥ MY3bIKaHT) https://m.edsoo.ru/ff0d3f3
Pa3noKEHUsl, 3aMEIICHHS, 4
oOMeHa)

19 M. B. JIomoHOCOB — 11.11 MexnyHapoaHbIi 1€Hb Bubnmoreka [IOK
YUYCHBIH-IHIMKIIOTETUCT. KBH https://m.edsoo.ru/ff0d40c
O60011eH1e U cCTeMaTH3aIus 4
3HAHUHN

20 KontponsHas pabora Nel mo 1411 Bcemupasrii gess 60pp0b1 | Bubmmorexa LIOK
Teme «BelecTsa 1 XUMUYECKHE npotuB Ouabera https://m.edsoo.ru/ff0d429
peaxmm» 0

21 Bo3ayx — cmech razos. 1811 bubnunoreka [JOK
Cocras Bo3ayxa. Kuciaopox — https://m.edsoo.ru/ff0d448
3JIEMEHT U MPOCTOE BEIIECTBO. e
O30H

22 21.11

DusnYecKre ¥ XUMUYECKHE
CBOWCTBA KHCIOPOa (peaKuu
okucieHus, roperne). [lonsrue
00 okcHgax

Bubnuoreka IJOK
https://m.edsoo.ru/ff0d461
4
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23 CriocoObI TTOTydIeHUS 2511 Hem. O6opy. bubnmoreka [JOK
KHCIIOpPO/Ia B Tab0opaTopuu 1 https://m.edsoo.ru/ff0d497
HPOMBIIUICHHOCTH. a
[Ipumenenue kucnopoaa

24 TemnoBoit 3¢ pextT Xumuaeckon 28.11 Bubnmoreka [IOK
pEaKIuy, TOHATHE O https://m.edsoo.ru/ff0d479
TEPMOXUMHYECKOM yPaBHECHHH, 0
9K30- U SHIOTEPMHUUYCCKUX
peakmusax

25 TormmmBo (HepTh, yroib U 2.12 Hem. Obopyn. 1.12 BcemupHSIit 1eHD Bubmmorexa IIOK
MeTaH). 3arps3HeHe BO31yXa, 60pn6bI co CITNJom https://m.edsoo.ru/ff0d4c4
CIOCOOBI €T0 MPE0TBPAICHHUS a

26 | akTH4eckas pabora Ne 3 o 5.12 bubnuoreka [IOK

p p nl

teme «[lonyuenue u codupanue https://m.edsoo.ru/ff0d4ae
KUCJIOPOJIa, U3yYECHHE €ro 2

CBOICTB»

27 Bomopox — siemeHT u 9.12 eHb HobGens (mpoxoaur Bubnmoreka IIOK
p p

MPOCTOE BEIIECTBO. BpyUYEHHE HOOEIEBCKOM https://m.edsoo.ru/ff0d4dd
Haxosxnenue B npupojie IPEeMUH) 0

28 DduznuecKkrue U XUMUYECKHe 12.12 14.12 lenp nukBHUIATOpA bubanoreka [JOK
CBOMCTBa BOJIOPO/IA. https://m.edsoo.ru/ff0d4dd
IIpumenenue Bogopoaa (4eCTBYIOT JIMKBHaTOPOB 0

YA)
29 [ToHsATHE O KUCIIOTaX U CONISIX 16.12 bubnuoreka I[IOK
https://m.edsoo.ru/ff0d50d
2

30 Crioco0kI morydeHns BOIOpoia 19.12 Hem. Obopyn. JeHb poxxaeHus Bubmmorexa [IOK

B JlabopaTropuu poccBopaa https://m.edsoo.ru/ff0d4dd
0
31 23.12

IIpaxTrdeckas padora Ne 4 o
teme «Iloyuenue u cobupanue
BOJIOPO/Ia, U3yYECHHUE €TO0
CBOWCTBY

Jlabopart. o6op

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0d4f4
2
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32 MoutsipabIii 00BEM Ta30B. 3aKOH 26.12 bubnmoreka [JOK

Asorazpo https://m.edsoo.ru/ff0d542
e

33 Brruncienus 06béMa, 30.12 Cepen Bubmuoreka [IOK
KOJIMYECTBA BEIECTBA ra3a o Cepencen.10.01.1868 https://m.edsoo.ru/ff0d55a
€ro N3BECTHOMY KOJIHYECTBY (u300perarens nokazarens | 0
BEIIEeCTBA WK 00BEMY pH)

34 Brruncnenns 00bEMOB ra3oB 110 9.01 Butnuoreka IIOK
YPaBHEHHIO PEaKIIUK HA OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA OOBEMHBIX OTHOILICHUMN 8
ra3oB

35 ®du3nuecKkrue U XUMHUYCCKHE 13.01 Jaruuk J.P. H.U. bekerosa (BBen | bubnuorexa IIOK
CBOICTBA BOJBI JNEKTPOIPOBOHOC | MOHSATHE https://m.edsoo.ru/ff0d587

TH ANEKTPOXUMHUIECKOTO psifa | a
metamion):13.01.1827

36 CoctaB ocHOBaHui. [loHsaTHe 16.01 Bubnmoreka IIOK
00 HHIUKATOpax https://m.edsoo.ru/ff0d59e

2

37 Bona kak pactBoputeb. 20.01 Bubnuoreka [IOK
Hacslimenusie u https://m.edsoo.ru/ff0d5b4
HEHACHIIICHHBIE PACTBOPHIL. 0
MaccoBast 1oJis BeIIecTBa B
pactBope

38 [MpakTuueckast pabota Ne 5 mo 23.01 JlabopartopH. I.p. boiinsg PoGepra bubnunoreka [JOK
teme «I[IpuroroBieHue oGopy. https://m.edsoo.ru/ff0d5eb
pacTBOPOB C ONpeeIEHHON a
MacCOBOH HONEH
PacTBOPEHHOTO BEIECTBA»

39 KontponsHas pabora Ne2 mo 27.01 Bubmmoreka [IOK
teme «Kucnmopoa. Bogopo. https://m.edsoo.ru/ff0d634
Boma» 2

40 30.01

OKCcHIBL: COCTaB,
KJaccuuKaIms,

Bbutnuoreka IJOK
https://m.edsoo.ru/ff0d664
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HOMEHKJIaTypa e

41 [omyuenne 1 XUMHYIECKHE 3.02 H.p. 4.H. 3enunrcoro Bubmuoreka IIOK
CBOMCTBA KHCJIOTHBIX, https://m.edsoo.ru/ff0d664
OCHOBHBIX ¥ aM(OTEPHBIX (XMMUK-OpTaHHK) e
OKCHUJIOB

42 OcHoOBaHMsI: COCTaB, 6.02 H.p. .. Menneneena Bubmuoreka [IOK
KJTACCHU(UKAIIAS, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a

43 [omyuenne 1 XUMHYIECKHE 10.02 Hem. Obopyn. Bubmmorexa [IOK
CBOICTBA OCHOBaHUI https://m.edsoo.ru/ff0d67c

a

44 Kucnotsr: cocras, 13.02 Hatuuk pH Bubnuoreka [JOK
KaccuuKanmsi, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 ITony4yenue u XuMHU4YECKUE 17.02 H.P. C. Apennyca Bubmmorexa [IOK
CBOMCTBA KHCJIOT (ocuoBomonoxuuk Teopun | https://m.edsoo.ru/ffOdfee2

3JIEKTPOIUTHUECKOMN
JIACCOLMALIH)

46 Couu (cpenuue): 20.02 Bubnuorexa IIOK
HOMEHKJIATYpPa, CIIOCOOBI https://m.edsoo.ru/00ad947
MONYYCHHUS, XUMHUYCCKHIE 4
CBOMCTBa

47 ITpaxkTudeckas pabora Ne 6. 24.02 JlaGopatopHoe bubnuorexa IIOK
Perrenre sKCriepuMEHTATbHBIX obopyoBaHue https://m.edsoo.ru/00ad9b7
3aja4 1mo TeMe «OCHOBHEIE c
KJIACCHI HEOPTAaHMYECKUX
COEIMHEHUIT

48 I'enernueckas cBA3b MEXKIY 21.02 H.p. Jlaiinyca [Tonuura Bubmmoreka [IOK
KJIacCaMi HEOPTaHUYECKUX (M3yuas XapakTepUCTUKH https://m.edsoo.ru/00ad9a5
COE/IMHEHU aTOMOB, MPEJIIIONKIT 0

CIEPAJBHYIO MOJICYTY
JTHK)
49 3.03

O00011IeHIE ¥ CHCTEMATH3ALHS

lapta 1869 rox.

bubnuorexa IJOK
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https://m.edsoo.ru/00ad9474
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3HaHUH Otkpeitre 113 JI.1. https://m.edsoo.ru/00ad9ch
MenneneeBsl 2
50 KontponsHas pabora Ne3 mo 6.03 Bubmmorexa IIOK
Teme "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOpPraHUYEeCKUX COeAUHEHUH" a
51 IIepBble nonbITKH 10.03 13 mapra n.p. [Ipuctiu Bubnmoreka [IOK
KJTACCH(UKAIINH XUMUIECKUAX (6orocios, ¢uoror, https://m.edso00.ru/00ad9ff
anemenToB. [lonsaTHE O XHMUK) a
TpyINax CXOMHBIX 3JIEMEHTOB
52 [lepuonnveckuii 3aK0H U 13.03 [ICX5 Bubmmorexa IIOK
[eproauyeckas cucTemMa https://m.edsoo.ru/00ada52
XUMHUYECKHUX 3ieMeHToB []. U. C
Menpeneesa
53 Ilepuonsl, rpynnsl, HOATPYIIIIBI 17.03 [ICX5 Bubmmorexa [IOK
https://m.edsoo.ru/00ada52
c
54 Crtpoenue atoMoB. CocTaB 20.03 Tabnuua Bubnuorexa IIOK
aTOMHBIX siziep. M30TombI https://m.edsoo.ru/00ada34
2
55 CtpoeHue IEKTPOHHBIX 31.03 TabIuma Bubmmorexa [IOK
000JI0YEK aTOMOB 3JIECMEHTOB https://m.edsoo.ru/00ada6b
Ilepuonuueckoii cuctemst . 1. c
Menpeneepa
56 XapakTepucTUKa XUMHUECKOTO 3.04 [ICX5 bubmuoreka [IOK
AIIEMEHTA TI0 €r0 MOJIOKEHHIO B https://m.edsoo.ru/00ada82
Ilepuonuueckoii cucreme . U. 4
Menneneesa
57 3nauenue [lepuoanyeckoro 7.04 [CX5 8 ampenst 1818 1. 1.p. Bubmmoreka [IOK
3aKOHA JIJIsl PA3BUTHS HAYKH U OCHOBOTIOJIOKHHKA https://m.edsoo.ru/00ada96
npaktuku. J[. 1. MenneneeB — amMuHOB — ABryct ['odan e
Y4€HBIH, Iearor U rpaX1aHuH
58 DNEeKTPOOTPHUIIATETHEHOCTh 10. 04 Tadnua 15 anpens — Jlenp bubnmoreka [JOK

aTOMOB XUMHWYCCKUX

JKOJIOTHYECKHUX 3HAHHI

https://m.edsoo.ru/00adaab
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3JIEMEHTOB 8
59 WonHas xumMudeckas CBsi3b 14.04 TabIIma 16 ampens n.p. OpHecTa- Bubmmorexa IIOK
I'acrana CoibBe https://m.edsoo.ru/00adac3
(TIpe A0 METOT 4
MPOU3BOJICTBA COJIBI)
60 KoBanenTtHas nossipHas 17.04 TabIuIa 18.ampens 1838 poauncs Bubmuoreka [IOK
XUMHYECKAS CBSA3b TTons — Dwis JIekok ae https://m.edsoo.ru/00adaab
Byanobpan(rammuii, 8
IKOATFOMHUHHH )
61 KoBanenTHas HenomsipHas 21.04 TabIIIa Bubmmorexa IIOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab
9
62 CreneHb OKUCICHHUS 24.04 [CX2 Bubnuorexa IIOK
https://m.edsoo.ru/00adae2
8
63 OKHCIINTENHFHO-BOCCTAHOBHUTE 28.04 TIICXD Bubnmoreka IIOK
bHBIC PEAKIHH https://m.edsoo.ru/00adb07
6
64 OKHCITUTENN U BOCCTAHOBUTEIN 5.05 IICX5 Hensb connma (ITo Bubnuorexa IIOK
peuennto FOHECKO ¢ https://m.edsoo.ru/00adb07
1944r.) 6
65 Kontpomisnas paborta Ned no 8.05 8 as BcemupHsIii 1eHb bubnuorexa IIOK
Teme «CTpoeHHe aToMa. Kpacnoro Kpecra u https://m.edsoo.ru/00adb48
XUMHUYECKas CBS3HY Kpacnoro ITonymecsiia) 6
66 PeseprHBIit ypok. O000mIEeHNE 12.05 Bubmmorexa [IOK
W CUCTEMATU3ALUs 3HAHUI https://m.edsoo0.ru/00adb33
c
67 PesepHblii ypok. O6o01IeHIE 15.05 15 mas MexayHapo HbIN bubnunoreka [JOK
M CHCTEMATHU3AIINS 3HAHHIMA JIeHb KJIIMaTa https://m.edsoo.ru/00ad9ch
2
68 19.05

PeseprHblit ypok. O000IICHHE
Y CUCTEMATHU3AIINS 3HAHHIM

25 mas JleHb XuMuKa

bubnnoreka IJOK
https://m.edsoo.ru/ff0d61c
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OBIIEE KOJJMYECTBO YACOB 68 4 4
1O ITIPOTPAMME
9 KJIACC
Ne Tema ypoka KommyecTBo yacos Hata usydenns | YyeGHO-MeETO/ OneKkTpoHHbIE IU(PPOBbIE
/I Bceero | Kontponsueie | [Ipaktuue HUYeCcKoe Yyer nporpammsl o0pa3oBaTeNbHbIE PECYPCHI
paboTer cKue 6 BOCITUTAHUS
paboThi ooecrmeyeHue ¢
HCI0JIb30BaHHe
M
o0opynoBaHus
«Touku pocra»
1 o 1 . o
[lepunoauueckuii 3aKoH. 4.09 [cxos 1 cenrsadps. Jlens 3Hanuit | bubmmorexa LIOK
INepuoandeckas cuctema https://m.edsoo.ru/00adb59
XUMHUYECKUX 351eMeHToB /1. 1. e
Mengeneena
2 1 4.09
3aKOHOMEPHOCTH B U3MEHEHUH I[Cx% JleHb yTeHus: KHUT Bubnuorexa [JOK
CBOUCTB XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b
MIEPBEIX TPEX MEPUOIOB 6
3 1 11.09
Knaccudukamnus u HOMeHKIaTypa 9.09. lenp KpacoTbl Bubmmorexa [IOK
HEOPraHUYECKHUX BEIICCTB https://m.edsoo.ru/00adb7e
2
2 N 1 11.09
Buaer XuMu4ecKo# CBSI3H U THITBI TabauIa bubnuorexa [JOK
KPUCTAITHYECKUAX PEIIETOK https://m.edsoo.ru/00adbac
6
1 1 .
5 KontponsHas padora Nel mo teme 18.09 16.09 .
MesxayHapOIHBIN IEHB
«[loBTOpeHue u yriyoiaeHne
. OXpPaHBI 030HOBOTO CIIOS.
3HAaHUI OCHOBHBIX Pa3eioB Kypca
8 kitacca»
6 1 18.09 o
Krnaccuukaiiuss XaMHYeCKUX H.p. Yubsam Pamzait bubnunorexa [JOK
peakiuii o pa3IuvHbIM MPU3HAKAM (M3yueHre MHEPTHBIX https://m.edsoo.ru/00adbch
ra3oB) 0
7 o 1 25.09 o
[ToHsTHE O CKOPOCTH XUMHUUYECKON Hem. Obopy. 24.09 BcemupHblii IeHb Bubmmorexa [IOK
peakuuu. [IOHITHE O TOMOT€HHBIX H Mopst https://m.edsoo.ru/00adbe9
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TETCPOTCHHBIX PCAKIHAX

a

8 IToHATHE 0 XMMHYECKOM 2.09 Bubnmoreka [IOK
paBHOBecuu. DaKkTOPBI, BIHSIOIIIC https://m.edsoo.ru/00adc28
Ha CKOPOCTh XUMHYECKOH peakIun c
U MOJIOXKEHUE XUMHYECKOTO
paBHOBeCHS
S OKUCIUTENHHO-BOCCTAHOBUTEIBHEIE 2.10 IICX5 J.p. Omune Hludep: Bubnmoreka [IOK
peakImn OCHOBATEb https://m.edsoo.ru/00adcad
OMOXMMHUYECKOH IIKOJIBI e
10 . 9.10
Teopus AMEeKTPONUTHIECKOM Jatauk H.p.: JLA.Yyraesa — Bbubmmorexa [IOK
muccoranuy. CUbHbIE U Cl1abble SJIEKTPOIPOBOIHO | BEIUKOTO XUMHKA https://m.edsoo.ru/00adcd6
3JEKTPOJIUTHI CTH OpraHuka 8
11 . 9.10
HonHble ypaBHEHUS peaKIuii Bbubnuoreka [IOK
https://m.edsoo.ru/00add44
8
12 . 16.10
XUMHYECKHE CBOMCTBA KUCJIOT U pH- natun Bubnmoreka [IOK
OCHOBAHHIA B CBETE MPEICTABICHUIM https://m.edsoo.ru/00add5d
00 DIIEKTPOIUTHYESCKON 8
JMCCOIMAIIH
13 . . 16.10
XuMHUYECKHE CBOICTBA COJIEH B Hem. obopyn Bubmmorexa [IOK
CBETe MPEeJCTABICHHI 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUICCKON TUCCOIHAIITI 2
14 [TonsTHe 0 TUApPONH3E CoNei 23.10 bubnunorexa [IOK
https://m.edsoo.ru/00add9d
4
15 O0001IEHNE U CUCTEMATH3ALHS 23.10 bubnuoreka [TOK
3HaHUI https://m.edsoo.ru/00addd1
2
16
IIpaktudeckas padora Ne 1. Jlabopar. o6opyn bubnunorexa [IOK
«PeriieHue 9KCIEePUMEHTATBHBIX https://m.edsoo.ru/00addbf
3a1a9» a
17 6.11

Konrponbnas padora Ne2 1o teme

JeHb noOpBIX nei

Bbubnaunoreka [TOK
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«DNEKTPOIUTHIECKAS
Juccouanist. XuMHYeCKHue
peakiuu B pacTBOpax»

https://m.edsoo.ru/00addec
0

18 OO0m1ast XxapaKTepUCTHKA TaJIOTCHOB. 6.11 H.p. AIl.Lbopoauna Bubmorexa [IOK
XuUMHYeCKUe CBONCTBA Ha IIPUMEPE (XMMUK ¥ MY3bIKaHT) https://m.edsoo.ru/00addfe
xJiopa 2

19 13.11 o
Xnoposogopoa. ConsiHas KHCIIOTa, Hem. Obopy. MexayHapoaHblil 1€Hb Bubmmoreka [IOK
XAMHYECKHE CBOMCTRA, TTOIyUCHHE, KBH https://m.edsoo.ru/00ade10
MIpUMEHEHNE 4

20 13.11 o
[paktraeckas padora Ne 2 o Teme JlabopaToproe Bcemupnsrii gess 60pp0s1 | Bubmmorexa LIOK
«[losyueHue CONTHON KUCIIOTHI, obopyoBaHue MpoTuB auabera https://m.edsoo.ru/00ade34
HU3y4yeHue e€ CBOUCTB» 8

21 Brruncnenus no ypaBHEHHUSIM 20.11 Bbubnuoreka [IOK
XUMHUYECKHUX PEAKIHi, €CIIU ONH https://m.edsoo.ru/00ade48
13 PEarcHTOB JaH B U30BITKE 8

22 OOm1ast XapaKTepUCTHKA DIIEMEHTOB 2011 Bubmmorexa [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64

a

23 27.11
AJIOTPOIHBIC MOIUGUKAIIUH CEPBI. TabIuIa Bubnuorexa [JOK
Haxoxnenue cepsbl U e€ https://m.edsoo.ru/00ade64
COCITUHEHUH B IIPHUPOIE. a
XuUMHYECKUE CBOICTBA Cepbl

24 CepoBosiopo1, CTpOEHHE, 27.11 [cxn bubnunorexa [IOK
(bu3nUecKre U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOIcTBa 2

25 4.12 Y
Oxcuppl cepsl. CepHast KUCIIOTA, 1.12 BcemupHblii 1eHb bubnuoreka [TOK
(bu3nyecKue 1 XUMHIECKUE 60pw0bI co CITUTom https://m.edsoo.ru/00adea2
CBOICTBA, IPHMEHEHHE 8

26 4.12

XUMHUYECKUE PEaKIIMH, JIekKaLUE B
OCHOBE ITPOMBIIIJIEHHOTO cItocoba
MOJYYEHHUS CEPHOMN KUCIIOTHI.
XuUMHYECKOE 3arpsi3HEHHE

OKpY Karouei cpeabl

bubnuorexa [JOK
https://m.edsoo.ru/00adec8
a
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COCIMHCHUAMU CEPBI

27 Brruncienrne MaccoBOM J0JIH 11.12 Hens HoGemns (mpoxoaut Bubnmoreka [IOK
BBIXO/Ia IPOAYKTA PEaKIIUU Bpy4eHHE HOOEIEBCKO https://m.edsoo.ru/00adec8
pEeMUHM) a
28 11.12
OOmrast XapaKTepUCTHUKA DIICMCHTOB [Cx% 14.12 lenb nukBHUOATOpa Bubmuoreka [IOK
VA-rpynmsl. A3or, https://m.edsoo.ru/00adeea
pacrpoCTpaHeHHEe B IPUPOJE, (4eCTBYIOT JINKBUIATOPOB | 6
usMYecKHe U XUMITYECKHe YA)
CBOICTBA
29 18.12
AMMmUaK, ero pu3HIecKue u TabauIa JleHb poXIeHHS Bubnmoreka [IOK
XMMHUYECKHE CBOMCTRA, TIOTydeHHE KpOCCBOp/a https://m.edsoo.ru/00adf00
U IPUMEHEHHE 4
30 18.12
[paktuyeckas padora Ne 3 o Teme JlaGopaTtopHoe Bbubnuoreka [IOK
«[TonyueHrne aMMHUaKa, U3yueHne obopyoBaHue https://m.edsoo.ru/00adf18
€r0 CBOMCTB» 0
31 A3OTHas KUCIOTA, e€¢ hru3ndecKue u 25.12 Bubnmoreka [IOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf30
6
82 Hcnonp30BaHue HUTPATOB U coJel 2512 Bbubnuoreka [IOK
AMMOHHUS B KAYECTBE MUHEPAIbHBIX https://m.edsoo.ru/00adf51
ynoOpeHuid. XuMUIeckoe 8
3arps3HEHUE OKPYKaIOLIeH cpeibl
COCIMHEHUSIMH a30Ta
33 8.01
dochop. Oxcun pocdopa (V) u ICX5 Bubnunorexa [JOK
(dochopHas KkucioTa, GU3NYECKHE U https://m.edsoo.ru/00adf68
XUMHYECKHE CBOMCTBA, IOJIyYCHUE a
34 8.01
Hcnonp3oBanue Gocdaros B Cepen Bubmmorexa [IOK
Ka4eCTBEe MHHEPAITbHBIX Cepencen.10.01.1868 https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arps3HeHne (m306perarens mokazaresst | 0
NpUpOIHOIL cpeabl pocharamu pH)
35 15.01

VYrnepon, pacipocTpaHeHue B
npupoe, GU3NIECKUe u
XUMHUYECKHE CBOMCTBA

J.P. H.W. beketoBa (BBen
TIOHSITHE
INEKTPOXUMHUUYECKOTO psijia

Butnuoreka [IOK
https://m.edsoo.ru/00adfd9
c
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

metamion):13.01.1827

36 Oxcuasl yriaepoaa, ux puzndeckue 15.01 Bbubmmorexa [IOK
U XUMUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfeb
DKOJIOTHYEeCKHE POOIEMBI, e
CBSI3aHHBIE C OKCUOM yIJIepoia
(Iv)

37 .. 22.01 .

VYronbHas KucaoTa v €€ coiau I.p. Boiins Pobepra Bubmmoreka [IOK
https://m.edso0.ru/00ae006
c

38 22.01
[paxtraeckas padora Ne 4 o Teme JlabopaTopHoe Bbubmmorexa [IOK
"TlonydeHue yrieKuciIoro rasa. obopyoBaHue https://m.edsoo.ru/00ae027
KauecTBeHHas peaknus Ha €
kapOoHaT-uoH"

39 [lepBoHagaNBEHBIC TOHATHS 00 29.01 Bubmmorexa [IOK
OpraHMYeCKUX BEIeCTBaX KaK O https://m.edsoo.ru/00ae054
COCTUHEHUSX yTiIepoaa e

40 Kpemuuii u ero coenuHeHus 29.01 bubanoreka [TOK

https://m.edso0.ru/00ae080
a

41 5.02
[paktraeckas padora Ne 5. JlabopaTopHoe H.p. 4.H. 3enunrcoro Bubmmorexa [IOK
Pelienue sKCriepuMeHTaIbHBIX obopyoBanue https://m.edsoo.ru/00ae0bf
3a7a4 no reMe «BaxxHelime (XMMHK-OpraHHUK) 2
HEMETaJUIbl U UX COeIUHEHHS»

42 5.02
KontposbHas pabora Ne3 rmo teme H.p. I.1. Menneneena bubnuorexa [JOK
«Baxkneiiie HeMETAIIBI K UX https://m.edsoo.ru/00ae0el
COEIUHEHUS 8

43 12.02
OOm1ast XapaKTepuUCTHKA Openu x/p Bubmmorexa [IOK
XMMHYECKHX 3JIEMEHTOB — METAJIOB https://m.edsoo.ru/00ae103
MeTaioB. Metajuinieckas CBs3b 1 e
MeTaTMYecKasi KpUCTaJUIn4ecKast
pewérka. duznueckrue cBONWCTBa
METaIoB

44 12.02

XHUMHYECKUE CBOMCTBA METAJJIOB.

J.P. C. Apennyca

bubnuoreka I[IOK
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DNEKTPOXUMHUYECKUN PSIJT

(OCHOBOTIONIOXKHHK TEOPUH

https://m.edsoo.ru/00ae115

HamnpsHKeHUH METAJIIIOB 3IIEKTPOIUTHUECKOMN 6
JIUCCOIIAAITIH )
45 Ooburme criocoOBI OTYIEeHUS 19.02 Bubnmoreka [IOK
MetawioB. CrutaBel. Beraucnenus https://m.edsoo.ru/00ael115
0 YPAaBHCHHUSAM XHUMHUYECKUX 6
PEaxIuii, €CIIM OJIUH U3 PEarcHTOB
COJICPIKHUT MIPUMECH
46 [onsaTne 0 KOPPO3UN METATIIOB 19.02 Bbubmmorexa [IOK
https://m.edso0.ru/00ael127
8
47 26.02 .
[IlenouHble METAIIIBI IICX5 J.p. Jlaiinyca ITonunra Bbubnuorexa [IOK
(M3y4an XxapaKTepUCTHKH https://m.edsoo.ru/00ae14b
aTOMOB, TIPEJIOXKIT 2
CIEpAEHYIO MOJICYITY
JHK)
48 26.02
Oxcuapl ¥ THAPOKCHIBI HATPUS U Bubnmoreka [IOK
KaJus https://m.edsoo.ru/00ael4b
2
49 5.03
[I[lenoyHo3eMeIbHBIE METAIIBI — IICX5 Imapta 1869 rox. bubnuoreka [JOK
KaJbLMM U MarHum Ortkpsitre 13 J1.1. https://m.edsoo.ru/00ael5e
MeHnneneeBsl 8
50 . 5.03
Baxxnelinie coefuHEeHNs KaabIUs Bubnuoreka IIOK
https://m.edsoo.ru/00ael5e
8
51 O0o001IeHNE 1 CUCTEMATH3AIIHS 12.03 13 mapra a.p. lpuctim
- (6orocnos, ¢umonor,
XUMUK)
52 JKécTkoCTh BOJIBI M CTIOCOOBI €€ 12.03 bubnuoreka [JOK
yCTpaHeHuUs https://m.edsoo.ru/00ae188
6
53 19.03
[IpaxTrueckas padora Ne 6 mo Teme JlabopaTopHoe Bubmmorexa IIOK
"YKECTKOCTh BOJBI M METOIBI €6 obopyoBaHue https://m.edsoo.ru/00aelae

ycrpanenus"

8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
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54 ATIOMAHNNA 19.03 Komnexnms Bbubnmoreka IIOK
TOPHBIX TIOPOJT https://m.edsoo.ru/00aelc6
4
55 . 2.04
AwmdoTepHbIe cBOMCTBa OKCHAA U Bubnmoreka LIOK
THAPOKCHAA https://m.edsoo.ru/00aelc6
4
56 XKeneso 204 Bubmuoreka IIOK
https://m.edsoo.ru/00ae1d8
6
57 9.04
Oxcuapl, THAPOKCHUIBI U CONU 8 anpens 1818 r. n.p. Bubnmoreka [IOK
xenesa (I1) u xenesa (1) OCHOBOIIOJIOKHHKA https://m.edsoo.ru/00ae35e
amMuHOB — ABrycT ['odan 6
58 O0001IEHNE U CHCTEMATH3ALU 904
3HAHUH
59 16.04
IIpakTudeckas pabora Ne 7. JlabopaToproe 15 ampens — [lenn Bubnuorexa IIOK
PeieHue sKcriepuMeHTaNbHBIX obopyoBaHue IKOJIOTUYECKUX 3HAHUM https://m.edsoo.ru/00ae3de
3a7a4 1o teMe «BaxkHeiime 8
METaJIIbI ¥ MX COCMHEHHUS
60 16.04
Brruncnenus no ypaBHEHUSAM 16 anpens n.p. DpHecTa- Bubmmorexa [IOK
XAMHYECKHUX PEaKIuii, eCITH OJUH lacrana Comnbe https://m.edsoo.ru/00ael75
W3 PEareHToB JIaH B U30bITKE WK (TIpeIoXKuI MEeTO 0
COJICPXKUT NpUMecH. Brruncnenus NPOU3BOJICTBA COJIbI)
MAacCOBOM JT0JIM BBIXO/1a MPOAYKTa
peakuu
61 O0001IEHNE U CHCTEMATH3ALUS 2304 18.anpests 1838 pomuncs
. TTone — Dune Jlexok e
3HAHUH .
ByanoOpan(rammuii,
DKOATIOMUHHIA)
62 KontponsHas padora Ned mo teme 2304 BHACO
«BaxxHelue MeTajulbl U UX
COCIMHEHUS»
63 30.04

BemecrBa u marepuaisl B
MIOBCETHEBHOM KU3HH YEIOBEKA

Bbutnuoreka IJOK
https://m.edsoo.ru/00ae3f5
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0

64 XUMIYECKOe 3arps3HeHIe ! 30.04 Bubmmorexa IIOK
OKpYXaIOIIeH cpesibl https://m.edsoo.ru/00ae427
0
65 1 7.05
Ponb xumuu B perieHun Jenb connna (Io Bubnmoreka [IOK
9KOJIOTHIECKHX TIPOOIIEM perrernto KOHECKO ¢ https://m.edsoo.ru/00ae427
1944r.) 0
66 . 1 7.05 o
PeseprHsbIil ypok. O600meHwe n 8 mas BcemupHBIii 1eHB Bubmmorexa IIOK
CHUCTEMAaTH3aIUS 3HAHHUN Kpacnoro Kpecra u https://m.edsoo.ru/00ae0d0
Kpacnoro ITomymecsa) a
67 . 1 14.05 o
Pe3zepBHblit ypok. O0001mIEHNE 1 15 mast Mexxnynaponubiii | bubnunorexa [JOK
cUCTEMATH3aIMs 3HAHUI JIeHb KJIMMAaTa https://m.edsoo0.ru/00adb33
c
68 . 1 14.05
PeseprHsIil ypok. O600meHwe 1 25 mas JleHb XuMuka Bubmmorexa [IOK
CHUCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/00ad9ch
2
68

OBIIEE KOJIMYECTBO YACOB I10
MMPOIr'PAMME
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