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HOSACHUTEJBHASA 3AIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM NPENoaaBaHus Y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o XuUMHHM Ja€T MPEACTABICHUE O IENSIX, OOIIed CTpaTerud OOYyYCHWS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPEesieT KOJINnYecTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaroINXCsl, ONPEISIISIeT BO3SMOKHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHHW K pe3yiabTaTaM OOyYeHWs XUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON AESITENbHOCTU
00ydJaromierocs 1o OCBOCHUIO y4eOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
MIPEJICTABICHUIA O MATEPUAIIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLIUU BEIIECTB B MPUPOJE, O MYTIX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH IJIs caMOpa3BUTUA U (POPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATLHOW TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HaBBIKOB HMX  CAMOCTOSTETLHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENILCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEAHEBHOW JKHU3HH, TaKk H B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUH
€CTECTBEHHO--HAy4YHOUH IrpaMOTHOCTH 00y4JaroIInuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHHUs B OOYUYE€HHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS MeIarOoTMYeCKH aJaliTUPOBAHHBIM OTpakeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHSATUN XUMUHU, OCHOB HEOPTraHMYECKOW XUMHUH U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMBbI IMOHATUH O XHUMHUYecKoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

— Ilepnonuueckoro 3akoHa JI. V1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTHIECCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJHOIO YPOBHS K JJPYTOMY, BBITTOJIHSASA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IPUMEHEHHUS U MOJIyYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX PEaKLUii, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3yd4eHWH XMMHUU Ha yYPOBHE OCHOBHOTO OOIIEr0 0O0pa30BaHUSI BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTb OOYYEHHUs Ha CUCTeMaTH4ecKoe IpuoOliieHrne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, B TOM
yHclie YMEHUN 00OBSACHATh U OLIEHUBATh SIBJIIEHUS OKPY’KAIOLIET0 MUPa, UCTIOIb3YsI 3HAaHUS U OIIBIT,
NOJy4YEeHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCETHEBHOMH
YKU3HU U TPYJIOBOM €ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKM 3KOJOTHYECKH Le1ecoo0pa3HOro MOBEAEHUs B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHHMS CBOETO 370POBbS M OKPYXaroLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

MECTO NPEAMETA B YYEBHOM IIJIAHE

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

COJAEPKAHUE YYEBHOI'O IIPEMETA
8 KUIACC

HepBOHa'{aJIl)Hble XUMHUYECCKHUC ITIOHATHUA



[Ipenmer xumuu. Posib XMMUM B KU3HM 4YelOBEKa. XMMHS B CUCTEME HayK. lema u
BeecTBa. Gusnyeckre cBOMCTBA BELECTB. ATperaTHoe cocTosiHue BemecTB. [lonstue o Meroaax
no3HaHus B XuMHuH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas popmyna. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

Komunyectso Beniecta. Monb. MoisipHas macca. B3auMOoCBsI3b KOJIMYECTBA, MACCHI U YHCTIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol mo hopMmynaM XMMHUYECKUX COCTUHEHHI.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMS MACChl BelleCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakuuit
(coenMHEHUS, PA3IOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJIa C KUCIOTOW) SIBIICHUH, HAOII0ICHUE U
OTKCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX PEaKIHil (pa3ioKeHue caxapa, B3auMO/IeiCTBHE
CEepPHOM KHUCJIOTHI C XJOpUAOoM Oapusi, pasznoxkeHue ruapokcuna menu (II) mpu nHarpeBanuu,
B3aMMOJIeiicTBHE xemne3a ¢ pacTBopoM conu Meau (II), uzyuenue cnocoOOB pas/ieeHusi CMECEed:
C TIIOMOLIBI0 MarHuTa, (UILTPOBAHUE, BbIAPUBAHUE, JTUCTHILIALMS, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAONIOJACHHE U ONMUCAHHE PEe3yJIbTaTOB MPOBEICHUS
OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JAAHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

Baskueiilue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
IpOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peaKkUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxenue Bogopoia B mpupoze, Gpuandeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCO0BI MostydeHus. Kuciorel u comnu.

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

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE PACTBOpBI. PacTBOpMMOCTH BeliecTB B BOoAe. MaccoBass 10y BellecTBa B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poip pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B Ipupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHunil. Oxcunpl. Knaccupukanus oxcHIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHe U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWM. [lomyueHne
OCHOBaHUM.



Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. Ou3ndeckiue U XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctr metauioB H. H. bekerosa. Ilosnyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
coJieit.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMpPE/ICNICHUE COACp>KaHUs KUCIOpoAa B BO3JlyXe, MOJIyYyeHue, coOupanue,
pacro3HaBaHWE W H3y4YEHHWE CBOMCTB KHCIIOPOJa, HAONIOJCHUE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS M IMPEKpaIICHUsI TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
oOpasaMu OKCHJIOB M OIMCAHWE HMX CBOWMCTB, IOJYyYCHHE, COOMpaHHE, paclO3HaBaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOKHO MCITOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIICCTB KOJIMYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3lloB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PAcTBOpaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3auMoieiicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOM KUCIOTBI, KUCIOT ¢ METAJJIaMH, PEeaKITui
HEUTpAJIU3aLHUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJIHOTO METAJUIa APYTUM
M3 pacTBOpa COJHU, pEIICHHWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelue Kiaccel
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

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

Ilepuonnueckuin 3akoH. llepuoamyeckas cucremMa xumuueckux dnemeHtoB J[. M.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmbl [leproaudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1ep. M30Tombl. D1eKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
ob6osouek aroMoB TmepBbiXx 20 xumuueckux siemeHTOB llepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA 0 €ro IMOJ0XKEHUI0 B llepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

XumMmudeckas CBSI3b. KoBanenthas (nonstpHas i HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETBHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHHS B BOcCTaHOBICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[MHKAa C pacTBOpamMu KUCIOT W IIEJ0uYel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpEeHre, PEaKIIuy Pa3I0KEeHHs, COSTUHEHNS).

Mescnpeomemnuie ceazu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO--HAyYHbIX IIOHATHH, TaK U IOHATHH, SABIISIOIINUXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKIIA.

OO0111e ecTeCTBEHHO--HaY4HbIE IOHATHS: HAy4HBIH (DaKT, rUIIOTE3a, TEOpHsl, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUH 3apsj, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasbl, TOpPHbIE HOPOJbI, IOJIE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, Kalus, KaJbLUs M HMX COEAMHEHUH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XUMUYECKAX PeaKuil MO Pa3IudHbIM MPU3HAKaM (II0 YUCITY M COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMJI0BOMY 3P (DEKTY, N0 U3MEHEHUIO CTETIeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXMMUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTH xuMuyeckoi peakuuu. IloHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJOKEHUE XMMHUYECKOIO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBleHHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOIMUTHI U HEJIEKTPOJIUTHI. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOLMAIIMU BEILECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEW B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HaTpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IIeJI04Yel U coJiel (BO3MOKHO HCIOIb30BaHNE BHJICO MAaTEPHAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
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BOCCTAHOBUTENBHBIX pEAaKLMN (FOPEHHE, pEeaKkLUu pa3oXKEHHs, COEAUHEHHUS), PACIIO3HABAaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAuyeCTBEHHBIX pPEAaKUMA Ha HOHbI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucieHus. CrtpoeHue M (uU3MYEeCKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0pOBOAOPO/Ia HAa OPraHK3M uesloBeka. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3y1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMNA KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U crieuduueckue). XUMUYECKHe peakLuy, JeKalue
B OCHOBE IIPOMBIIIUIEHHOT'O CIIOCO0a MOy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B IpHUpojae. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCAUHEHUSIMU CEPbI
(KMCIIOTHBIE 10XKH, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmiass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHEHHWE B HpUpoe, (QHU3NUECKUEe HU
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHUE,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBBI M BOAOEMOB). Pocdop, amioTporHble MOAUPUKALNUN
docopa, puzndyeckue u xumuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, Ux (pU3MUecKue M XMMUYECKHE CBOMCTBA, JIeliCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE TPOOJIeMbl, CBSI3aHHbIE ¢ OkcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucimora u eé
conu, UX (U3MYEeCKHMe M XHMMUYECKHE CBOMCTBa, MOJydeHHe M npuMeHeHHe. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonb30BaHHe KapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUICHHOCTH
Y CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, 3TaH, STUJIEH, alleTUJIeH, ITaHOJ, TIIUIEPUH, YKCYCHas KUciioTa). [IpupogHbie HCTOYHUKHI
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY U NPOMBIIUIEHHOCTH. [loHSTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oelkax,
yIIeBOJaX — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxknelme
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CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BaHNE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C OOpaslamMu XJIOPHUIOB (TaJIOTEHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW pEakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MYeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYCHHE CBOWMCTB aMMHaka, IpOBEICHHE
KaueCTBCHHBIX PEaKIuii Ha HOH aMMOHUSA U (ocdaT-noH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HW3YYCHHE MOJCIeld KPUCTALIMYCCKHX pEmETOK aynMasa, rpadura,
dbymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraEM U yCTPOMCTBOM ITPOTHUBOTA3a, MOJTYICHHE, COOMpaHue, paclio3HABAHUE U U3YICHHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakiui Ha KapOOHAT U CUJIMKAT-UOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBILIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHel e HeMeTalIbl U UX
COCTMHECHUS».

MeTa/lIbl M MX COCIUHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TTOJIOKEHUS
B [lepuonnueckon cucreme xumuueckux sneMeHToB JI. M. MenneneeBa U CTpoeHUsT aTOMOB.
Crpoenue MeramioB. Merammueckas CBs3b M METAUIMYECKasl KPUCTALTMYECKAs peneTKa.
DNEKTPOXUMUYECKUN psAJ HampspkeHuM MertayuioB. Dusnueckne M XUMHYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOs! moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHbIE
CrocoObl 3alIUThl UX OT Koppos3uu. CrnaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MpUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [lepronueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[[{enouHO3eMenbHBIE METAIIBI MATHUN U KalbIUi: NoJlokeHue B [leprnonnueckoii cucteme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
®dusnueckue U XMMHUYECKUE CBOMCTBA MarHusi M Kajlblivsl. BakHeillne cOequHEHUs KalabIus
(oxcua, ruapokcuI, cosr). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/Ia AITFOMIHHSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcupbl, rugpokcuasl U coiu kenesa (II) u »xemesa (III), ux cocras, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUECKUMH CBOWCTBAMU, U3YYCHUE
PE3YyIBTATOB KOPPO3UU METAILTOB (BO3MOXKHO MCIOJIb30BAHNE BUICOMATEPHATIOB), 0COOCHHOCTEN
B3aUMOJICMCTBUSL OKCHJAa Kalbl[Usi U HATpuUsi C BOJAOM (BO3MOXHO UCIOJIb30BAaHUE
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BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs xKejle3a B
KUCIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUAIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(IIT), menu (II), HabmroeHME W OMKCAHUE MPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMU HATpPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe MEeTallyIbl U UX COCIUHEHUSI.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u maTepuainsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HEHNE OKpYXKarollel cpelpl (MpeaenbHas A0MycTUMasi KOHIIEHTPaIHs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIpeAMETHBIX CBA3EH MPHU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBIISICTCS
Yyepes UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01re ecTeCTBEeHHO-HAYYHbIE IOHSATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(dUKanus, TMNEPUOIUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepHAIIbI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsj, M[POBOAHHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIETKA, CIUTaBbl, (PU3NUECKHUe BEUYNHBI, €TUHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

INNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JJUYHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 00pa30BaHUS
JOCTUT'AOTCA B XO1€ 06yqu1/I$1 XUMHUU B CAUHCTBC yqe6H0171 n BOCHHT&TCJ’IBHOﬁ JCSATCIIBHOCTHU B
COOTBETCTBUU C TPAJAUIMOHHBIMU  POCCHMCKUMHU  COIMOKYJIBTYPHBIMH U  JTYXOBHO-
HpaBCTBeHHBIMI/I HOEHHOCTAMMU, HpI/IHSITI)IMI/I B O6H.[€CTB€ HpaBI/IJ'IaMI/I 158 HOpMaMI/I IIOBCACHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOTMIO3HAHUS, CAMOPA3BUTHS U COIIMATTN3AIINN 00 yUaIOIUXCS.

.HI/I‘-IHOCTHBIC pe?;y.]'II)TaTBI OTpa)KaIOT TOTOBHOCTH 06y‘Ia}OH_[I/IXC$[ pyKOBO)ICTBOBaTBCH
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMi M pacHIMpEeHHE OMbITa ACSITENbHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYECKOro BOCHUTAHUSA:

LIEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAaHUs 3HAUY€HUs XUMHYECKOH HAyKH B J>KM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAITUEH O MEepPeAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:



IIPEJICTABICHNUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO IOJIE3HOM,
y4€0HO-UCCIIE0BATENbCKOM, TBOPUECKOM W JpYrMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BHIMOJIHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLEecCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEACHHE U IIOCTYIIKH CBOUX TOBapULIEH C O3ULIMU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  IPEACTABICHHUS O  BEIIECTBE M  XMMHYECKOW  pEaKLuH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBJISAIOLIME OCHOBY JUIS
MOHUMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA35X YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XUMUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTHUBBI, HAIlPAaBJICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XUMHH,
HEoOXOoauMble 11 OOBSCHEHUS HaOJI0/IaeMBbIX MPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH(}OPMALIMOHHBIX TEXHOJIOTUM;

UHTEpeC K OOYyYeHHI0 M TMO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YeHHs B ajbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUH W HENPHUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsT aJKOrojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU O0PAILEHNN C XUMUUYECKHMHU BELIECTBAMU B ObITY U peaibHON KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEPEC K MPAKTUUECKOMY M3YUEHUIO MPOPecCHil U Tpyaa pa3IuyHOIro pojia, yBaXXEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIM BBHIOOp WHIUBUAYAIbHONW TPAEKTOPUU MPOJOIKEHUS
0o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHol npodecCHOHATBbHON NeATEeNbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJJallTHPOBATHLCS B MTPO(ECCHOHAIBHON Cpeie;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 37J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHNS MpaBUil 0€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, MOJTydaeMble IPU U3YYECHUH XUMHUH, JJIs pelIeHUs 3a/1ad,
CBSA3aHHBIX C OKpYXKAOLIEH NpUPOJHONW CpEeNoH, s MOBBIIIEHHUS YPOBHS 3KOJIOIMYECKOMN
KYJIbTYpPbI, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctraBe MerampeaMETHBIX pe3yJlbTaTOB BBIAEISIOT 3HAUMMBIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUS OOILIEHAYUHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, SKCIIEPUMEHT U JAPYToe€.), KOTOPbIE HUCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (pOPMUPOBATH MPEICTaBICHUE O
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[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIe yuyeOHbIe AEUCTBUS (IIO3HABATENbHEIC,
KOMMYHHUKAaTHBHbIE, PETyJSTUBHBIC), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YI€OHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue AefcTBUA:

YMEHUSI MCHOJIb30BaTh IPUEMBI JIOTUYECKOrO MBIIUICHUS @IPU OCBOCHUM 3HAHUU:
pacKpbIBaTh CMbBICII XMMUYECKUX MTOHATUH (BBIAENIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aMMOCBS3b C JAPYTUMHU MOHSTHSMH), HCIIOJIb30BATh IMOHSATHS IJi1 OOBACHEHHUS OTAEIbHBIX
(axTOB U SBJICHUH, BEIOUPATh OCHOBAaHMS M KPUTEPUH JUTSI KIacCU(UKAIIMN XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIHi, yCTaHABIMBATh MPUYUHHO-CIICACTBEHHbIC CBSI3U MEXKIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHMS (MHIAYKTUBHbBIE, NEAYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

YMEHME MPUMEHATHh B IMPOLIECCE MO3HAHMS MOHATHS (IIPEAMETHBIE U METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHud Yy4deOHO-
[IO3HABATEJIbHBIX 33/a4, C Y4YETOM OTHUX MOJEIBHBIX IIPEJICTaBICHUM BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYUS B U3yUaEMBbIX MPOLECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOIPOCHl B Kay€CTBE MHCTPYMEHTA IMO3HAHHUs, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHMUII;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U IPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a X0JIOM MPOLECCca, CAMOCTOATEIBHO MPOTHO3UPOBATh €ro
pe3ynbTatr, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETIaHHOM padore.

Pabora ¢ undopmanmeii:

yMeHUue BbIOUpAaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh NH(DOPMALIHIO PA3IMUHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJYyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJIspHAsI IUTEpaTypa
XMMHUYECKOT0 CO/IepKaHusl, ClIpaBOYHbIE T0coOuUs, pecypchl IHTepHETa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHUE NPUMEHSTh pPa3IMuHble METObI U 3alPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOAMUMBIX /ISl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMA, MPHOOpPETeHHEe OIblTa B 00JACTH HUCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh peIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HcCieloBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpYXarolel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl I03HABATEIIbHON JEATEIIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pPEe3yJbTaTOB BBIMOJHEHUS XHMHYECKOTO
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JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIHHOU U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIUX IPoOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHALIUS COBMECTHBIX JEHCTBUM, ONpEAeICHUE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENIHOCTh, BHIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJIATh WM KOPPEKTUPOBATH IPEAJIOKEHHBII allrOPUTM JI€MCTBUI IPU BBITIOJIHEHUH 3aJaHUI
Cc y4€TOM NOJy4YeHHsS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSAX,
OLIEHUBATh COOTBETCTBUE IOJIyYEHHOI'O pe3yJibTaTa 3asiBJICHHON IeJIM, YMEHUE UCII0Ib30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO OO0S3aTEIBLHOTO COAEpKaHMUS,
YCTQHOBJICHHOTO JaHHOM (exnepanpbHOW pabouel mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyarolMUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMEeTHOM o0sacTh «XUMUS», BUIBl JESITEILHOCTH MO IOJTYYEHUIO HOBOI'O 3HAHHUSA, €ro
MHTEPIIpETAlUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYjIa, XUMUUYECKUH
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBas JOJIsl XUMHUYECKOTO 3JIEMEHTa
B COCAUHEHHMM, MOJSIPHBII 00BEM, OKCUA, KHUCIOTa, OCHOBaHUE, COJb,
3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKI[Ui 3aMELICHUs, PEaKIH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIIMH, TEINIOBOM 3P (HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBA3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLeHTHAas! KOHIIEHTpalHsl) B pacTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX INOHSITHH W TPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLIECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHMS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEMEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUpOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxkeHus B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOiaMuHyio ¢opmy Ilepuonnyeckoil cucTteMsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnma (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonblIMEe TNEPHOABI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMelTcsa B Tabmune «llepuoanyeckas cucremMa XUMHUYECKUX
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anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIACCOB, NOATBEpXKJas  ONUCAaHWE [PUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pPEaKIuu;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CHUCTEMATH3alUI0, KIACCH(PUKAIINIO, BBISIBICHHE MPUYUMHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METObI IO3HAHMS — HAOIIOACHHE, U3MEPEHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYAOH H  J1abopaTOPHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBIIIOJTHCHUIO 1a00paTOPHBIX XUMUIECKUX OITBITOB IO MOJYUYECHUIO U
coOMpaHHIO Tra3000pa3HBIX BELIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHoadTanenH, METHIOPAHK U IPyTHUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHN: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHUs, XMMHYECKass pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HMOHHOIO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKlluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMuecKas peleéTka, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEeaklUH, IPeaeibHO JOIyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATUM U MPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MPEBPAICHU;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PaA3]IM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBSI3M (KOBaJE€HTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHWYEeCKUX COEJAMHEHHUSX, 3apsii HMOHA IO XUMHYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;
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packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MenneneeBa U 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh TabnuuHyo Gopmy [leproauueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATHS «rjaBHas moarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie W OOJBIIME TIEPHUOJIBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabJINIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll Aapa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue UX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o0miye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npeJienax MaJIbIX MEPHOJIOB U TJIABHBIX MOATPYI ¢ YIETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy U COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTEIICHEeW OKUCIICHHUS XUMHYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUH;

COCTaBIISITh YPABHEHUS 3JCKTPOIUTUYECKON TUCCOLUMAIIUU KUCIOT, IIeNouel U cojei,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJTBEPKIAIONINX CYIIECTBOBAHHE TEHETHYCCKOW CBS3M MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ITOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 0ajaHca ITUX peaKLuii;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMylie COeTUHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peaKkinu;

coOnroAarh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyIol M JabOpaTopHBIM
o0opy/moBaHuEM, a Takke MpaBuia OOpalleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BHITIOJTHCHHIO JT1a00PAaTOPHBIX XUMUYECKUX OTIBITOB IO MOJIYICHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIMTH PEAKIIMH, TMOATBEPKIAOIINE KAYECTBCHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTEIHFHON NEATENbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTeMAaTHU3allhi0, BBISIBICHHWE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHBIC METObI IO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOICTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KoJuunyecTBo 4acoB DJIeKTPOHHbIE
n/n Bceroo | Kourpoubnsbie | IlpakTnyeckue | (uudponbie)
padoThbI padoThl o0pasoBare/ibHbIEC
pecypchbl
Pasnea 1. IlepBonayajibHbIe XMMUYECKHE TOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 0 2 but6mmoreka [IOK
NPAKTHYECKOHN JISSITEIbHOCTH YEI0OBeKa https://m.edsoo0.ru/7f41837c
1.2 BemecTBa u XUMHUECKHE pEeaKITUU 15 1 0 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BellIeCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcunax 6 0 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.IlonsTre o KuCIoTax U COMAX 8 0 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsl. [TonsiTie 06 ocHOBaHMSIX 5 1 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEMHEHUN 11 1 1 bubmuoreka [JOK

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Paspnea 3. Ilepunoanyeckuii 3axkoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi CBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

3.1 [Iepuoanueckwuii 3akoH u Ilepuonnyeckas cucrema 7 0 0 bubmuoreka [IOK
xuMuIeckux 3ementoB J1. M. Meneneena. https://m.edsoo.ru/7f41837c
Ctpoenue atoma

3.2 Xumundeckas cBs3b. OKHCIHTEIBHO- 8 1 0 but6mmoreka [IOK
BOCCTaHOBHUTENIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c

Wroro mo pazueny 15
PesepBHOE Bpemst 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 4 6
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https://m.edsoo.ru/7f41837c

9 KJIACC

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KounyecTBO 4acoB JJIeKTPOHHbIE
n/n (uudposBbie)
Beero | Koutpoububie | IIpakTudeckue | ofpasoBaTebHbIe
padoTbI padoTbI pecypcsl
Pa3nea 1. BemecTBo  XuMu4yecKkue peakiun
11 [ToBTOpEeHue U yriydiieHne 3HaHUN OCHOBHBIX Pa3/ieoB ) 1 0 bubnnorexa [JOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIUA 4 0 0 bubnnorexa [HOK
https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUccouanus. XUMUYECKHe 8 1 1 bubnnorexa [JOK
pCaKIuu B pacTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 OO11ast XxapakTepUCTHKAa XUMHUECKUX 3J1eMeHTOB VIIA- 4 0 1 bubnuorexa [IOK
rpynmbl. ['agoreHs https://m.edso0.ru/7f41a636
2.2 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB VIA- 6 0 0 bubnuoreka [IOK
rpymnmbl. Cepa u e€ coeTUHEeHUsI https://m.edso0.ru/7f41a636
2.3 OO11ast XapakTepUCTHKA XUMUUYECKUX AJIEMEHTOB VA- 7 0 1 bubnuoreka [IOK
rpynmbl. A30T, Gocdop U UX COCAUHEHHUS https://m.edso0.ru/7f41a636
2.4 OO11ast XapakTepUCTHUKAa XUMHUECKUX 3JIeMEHTOB [VA- 8 1 2 bubnuoreka [IOK
rpymnmbl. YTIepos U KpEMHHN M UX COSTMHEHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTa/iibl U HX COCANHEHUS
3.1 OO01111e cBOMCTBA METAIIJIOB 4 0 0 bu6mmoreka [JOK
https://m.edso0.ru/7f41a636
3.2 Baxkneiine MeTamibl 1 UX COSTUHCHUS 16 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 bu6mmoreka [IOK

https://m.edso00.ru/7f41a636

Hroro mo pasneny 3

PezepBHOE Bpemst 3 bubnnoreka [JOK
https://m.edso00.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne | Tema ypoka KoJunyecTBO 4yacoB Hara JJIeKTPOHHbIE
n/ Bce | Konrtpoas | Ilpaktu H3y4YeHUs uudposeie
n ro HbIE yeckue o0pa3oBaTeibH
padoThI padoThI ble pecypchl
1 [Tpeamer xummum. 1 04.09-08.09 bubanoreka
Poap xumuu B HOK
JKH3HH YCIIOBEKA. https://m.edsoo.
Tena u BeriecTsa ru/ff0d210c
2 [TonsiTue o 1 bubnuoreka
METOIaX IO3HAHUS HOK
B XUMHUH https://m.edsoo.
ru/ff0d227e
3 Pe3epBHBIil ypok. 1 11.09-15.09 bubnuoreka
O06o6mIeHne u [HOK
CHCTEMATU3ALINS https://m.edsoo.
3HaHUI ru/ff0d61c6
4 [TpakTrueckas 1 1 bubnuoreka
pabota Ne 1 HOK
«[IpaBuna paboTHI https://m.edsoo.
B JJaDOpaTOpUU U ru/ff0d23dc
IPUEMBI
oOparieHus ¢
1a00paTOPHBIM
000pyTI0BaHUEM
5 YucTrle BelecTBa 1 18.09-22.09 bubnuoreka
u cmecH. CrocoObl [HOK
pazjieneHus https://m.edsoo.
cMmeceit ru/ff0d26ca
6 [TpakTrueckas 1 1 bubnuoreka
paborta Ne 2 [HOK
«Paznenenue https://m.edsoo.
cMeceii (Ha ru/ff0d28c8
npuMepe OYUCTKH
ITOBAPEHHOM
COJIN)»
7 ATOMEBI 1 1 25.09-29.10 bubnuoteka
MOJIEKYJIBI [HOK
https://m.edsoo.
ru/ff0d2a6¢
8 Xumuueckue 1 bubnmoreka
AJIEMEHTHI. 3HAKU [HOK
(cUMBOJIBI) https://m.edsoo.
XUMHUYECKHX ru/ff0d2be8
AJIEMEHTOB
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9 [Tpocteie n 02.10-06.10 bubnuoTeka
CJIO’KHBIE HOK
BEIECTBA https://m.edsoo.
ru/ff0d2a6c
10 ATOMHO- bubanoreka
MOJIEKYJIIPHOE 16.10-20.10 HOK
yUECHHE https://m.edsoo.
ru/ff0d2d50
11 3aKO0H IMOCTOSIHCTBA bubanoreka
COCTaBa BELIECTB. HOK
Xumuueckas https://m.edsoo.
bopmyina. ru/ff0d2eae
BanentHocth
aTOMOB
XAMHYECKHX
3JIEMEHTOB
12 OTHOCHUTENLHAA 23.10-27.10 bubanoreka
aTOMHasi Macca. HOK
OTHOCHUTENBHAS https://m.edsoo.
MOJICKYJISIpHAS ru/ff0d323c
Macca
13 Maccosas 1015 30.10-03.11 bubnuorexka
XUMHUYECKOTO HOK
DIIEMEHTA B https://m.edsoo.
COEIMHEHUH ru/ff0d350c
14 KomnuectBo bubanoreka
BemecTsa. MoJib. LHOK
Monsipaast macca https://m.edsoo.
ru/ff0d5230
15 duznyeckue u 07.11-10.11 bubanoreka
XHUMUYECKHE [HOK
SIBIICHUS. https://m.edsoo.
Xumuueckas ru/ff0d37fa
peaxius
16 [Tpusnaku u bubnuoreka
YCIOBUS HOK
POTEKAHHS https://m.edsoo.
XUMHUYECKHX ru/ff0d3al6
peakuui
17 3aKOH COXpaHEHHUS 13.11-17.11 bubnuoreka
MAacChl BEIIECTB. HOK
XUMHYECKHE https://m.edsoo.
ypaBHCHHS ru/ff0d3b88
18 Brrancaenus bubnunoreka
KOJIHWYECTBA, MaCChI HOK
BEIIECTBA I10 https://m.edsoo.
ypaBHEHHSIM ru/ff0d5708
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XUMHNYCCKUX

peakuui

19 Knaccudukammst 27.11-01.12 bubnuoTeka
XHUMUYCCKHX HOK
peakiuii https://m.edsoo.
(coenMHEHHS, ru/ff0d3f34
pa3JIoKeHus,
3aMeILEHHS,
oOMeHa)

20 M. B. JlomoHOCOB Bbubnuorexa
— Y4EHBI- HOK
SHIIUKJIOTIC/TUCT. https://m.edsoo.
O06001enue u ru/ff0d40c4
CHCTEMaTH3aIHs
3HaHMHI

21 KonTponbHas 04.11-8.12 bubnuoreka
pabota Nel o HOK
teMe «BermecTsa https://m.edsoo.
XUMHYECKHE ru/ff0d4290
peaKIum»

22 Boznyx — cmech bubanoreka
razoB. CocraB HOK
BO3yXa. https://m.edsoo.
Kucnopog — ru/ff0d448e
AIIEMEHT U MPOCTOE
BemecTBo. O30H

23 dusnyeckue u 11.12-15.12 bubnuorexa
XHUMUYECKHE [HOK
CBO¥CTBa https://m.edsoo.
KHCIIOpOJ1a ru/ff0d4614
(peakuuu
OKHCIIEHHS,
ropenue). [Tonarue
00 okcumax

24 CrrocoObI bubnnoreka
MOJTYy4YEHUS HOK
KHCIIOPO/a B https://m.edsoo.
nabopaTopuu U ru/ff0d497a
MIPOMBINIIJICHHOCTH.

IIpumeHeHne
KHCIIOpOJIa

25 TennoBoii s et 18.12-22.12 bubnmoreka
XUMHYISCKOM HOK
pEaKIuu, MOHSATHE https://m.edsoo.
0 ru/ff0d4790

TEPMOXUMHYECKOM
YpaBHEHUH, IK30- U
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SH/IOTEPMHUYECKUX
peaKIusx

26 TorumBo (HedTh, bubnuoTeka
yroJib U METaH). [HOK
3arpsi3HeHHE https://m.edsoo.
BO3JlyXa, CIIOCOOBI ru/ff0d4cda
ero
IPEIOTBPAIICHIS

27 [TpakTrueckas 25.12-29.12 bubnuoreka
pabota Ne 3 o HOK
teme «Ilonmydenue https://m.edsoo.
U coOupanue ru/ff0d4ae?
KHCJIOPO/Ia,

U3YYCHHUE €TO
CBOMCTB»

28 Bomopox — bubmmoreka
3JIEMEHT U IIPOCTOE HOK
BEIIIECTBO. https://m.edsoo.
HaxoxneHue B ru/ff0d4ddo
IpUpoJIe

29 duznyeckue u 08.01-12.01 bubnuoreka
XHUMUYECKHE HOK
cBOiicTBa https://m.edsoo.
BOJIOPOJIA. ru/ff0d4ddo
IIpumeHeHne
BOJIOpOJIA

30 [TonsiTue o bubnnoreka
KHCJIOTaX U COJISIX [HOK

https://m.edsoo.
ru/ff0d50d2

31 Crioco6b1 15.01-19.01 bubnmoreka
MOJIyYECHUS I[HOK
BOJIOPO/Ia B https://m.edsoo.
71a00paTopun ru/ff0d4ddo

32 [TpakTrueckast bubnuoreka
pabota Ne 4 o [HOK
teme «[lomyuenue https://m.edsoo.
U cobupanue ru/ff0d4f42
BOJIOpO/Ia,

U3YYEHHUE ero
CBOMCTB»

33 MonsipHblii 00BEM 22.01-26.01 bubnuoreka
ra3oB. 3aKOH HOK
ABorazipo https://m.edsoo.

ru/ff0d542e

34 Brruucnenus bubnnoreka
00BEMa, [HOK
KOJIMYECTBA
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BE€IICCTBa ra3a I10

https://m.edsoo.

€ro U3BECTHOMY ru/ff0d55a0
KOJIMYECTBY
BEILIECTBA WUJIN
00BEMY

35 Brruucnenus 29.01-02.02 bubnuorexa
00BEMOB Ta30B 110 LHOK
yYpaBHEHUIO https://m.edsoo.
peakIuy Ha OCHOBE ru/ff0d5708
3aK0HA 00BEMHBIX
OTHOIIICHUH Ta30B

36 du3nyeckue u bubnnoreka
XUMHUYECKHE HOK
CBOMCTBA BOJIBI https://m.edsoo.

ru/ff0d587a

37 Cocras 05.02-09.02 | bubnuorexa
OCHOBaHMH. HOK
[Tousitrie 06 https://m.edsoo.
UHIHKAaTOpax ru/ff0d59e2

38 Bona kak bubnuorexa
pacTBOPUTEIIb. HOK
Hacelmennsie u https://m.edsoo.
HEHACHIILEHHBIE ru/ff0d5b40
PacTBOPBHI.
MaccoBast 10is
BEIIIECTBA B
pacTBope

39 [IpakTuueckas bubnuoteka
pabota Ne 5 o I[HOK
TeEME https://m.edsoo.
«[TpuroTtoBnenue ru/ff0d5eba
PacTBOPOB ¢
onpencnEéHHON
MacCOBOM JoeH
pPacTBOPEHHOIO
BEILIECTBAY

40 KontponbHas 12.02-16.02 bubnuoteka
pabota Ne2 o HOK
teme «Kucmopo. https://m.edsoo.
Bonopon. Boma» ru/ff0d6342

41 OKCHJIBI: COCTaB, bubnmoreka
KIIacCUpUKaIus, HOK
HOMECHKJIATypa https://m.edsoo.

ru/ff0d664e

42 [Tony4yenue u 26.02-01.03 bubmmoreka
XUMHUUYECKHE HOK
CBOMCTBA https://m.edsoo.
KHMCJIOTHBIX, ru/ff0d664e
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OCHOBHBIX N

aM(OTEPHBIX
OKCHJIOB
43 OcHoBaHus: bubnmnoreka
COCTaB, LHOK
KiIaccuuKanus, https://m.edsoo.
HOMEHKJIaTypa ru/ff0d67ca
44 [Tony4yenue u 04.03-07.03 bubnumoreka
XHUMHYECKHE LHOK
CBOMCTBa https://m.edsoo.
OCHOBaHHI ru/ff0d67ca
45 KucnoTtsl: cocTas, bubnuoreka
Kkiaccudukanus, LHOK
HOMECHKJIATypa https://m.edsoo.
ru/ffOdfee2
46 [Tomryuenue u 11.03-15.03 bubnmoreka
XUMHUYECKHE HOK
CBOMCTBA KHCIIOT https://m.edsoo.
ru/ffOdfee2
47 Conu (cpennue): bubnuoreka
HOMEHKJIATypa, HOK
CITOCOOBI https://m.edsoo.
HOJTYYCHUS, ru/00ad9474
XUMHYECKHE
CBOICTBA
48 [TpakTrueckas 18.03-22.03 bubnuoreka
pabota Ne 6. [HOK
Pemenne https://m.edsoo.
IKCIIEPUMECHTAIILH ru/00ad9b7c
BIX 33/1a4 IO TEME
«OCHOBHBIE
KJIaCChI
HEOPTaHUYECKUX
COEMHEHUIN»
49 ['enernueckas bubnmoreka
CBSI3b MEXIY HOK
KJ1accaMu https://m.edsoo.
HEOpraHMYEeCKUX ru/00ad9a50
COeTUHEHNN
50 O6oO0meHue u 25.03-29.03 bubnuoTeka
CHCTEMATHU3AIIHS HOK
3HAHUH https://m.edsoo.
ru/00ad9ch2
51 KonTponbHas bubnuoreka
pabota Ne3 mo [HOK
teme "OCHOBHBIC https://m.edsoo.
KJIaCChI ru/00ad9ela
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HEOPTaHNYCCKUX

coequuenui"

52 [TepBbIie MOMBITKH 01.04-05.04 bubnuoTeka
KJIacCU(UKALIUN [HOK
XUMHYECKHX https://m.edsoo.
9JIEMEHTOB. ru/00ad9ffa
[TonsiTue o
rpynmnax CXOHBIX
9JIEMEHTOB

53 [Tepuoanueckuit bubnmnoreka
3aKOH U LHOK
[Mepuoanyeckas https://m.edsoo.
cucreMa ru/00ada52c
XUMHYECKHX
sneMenToB [. W.

Menpeneena

54 [lepuonsl, rpymIIbI, 15.04-19.04 bubnuoreka

IOATPYIIIBI [HOK
https://m.edsoo.
ru/00ada52c

55 Crpoenue aToMOB. bubnuoreka
CocraB aTOMHBIX HOK
saep. M3ororsr https://m.edsoo.

ru/00ada342

56 CrtpoeHue 22.04-26.04 bubnmoreka
JJIEKTPOHHBIX I[HOK
000J104eK aTOMOB https://m.edsoo.
3JIEMEHTOB ru/00ada6bc
Ilepuoanueckoit
cucremsl JI. U.

MenneneeBa

57 XapakTepucTuka bubnuoreka
XHUMHUYECKOTO [HOK
DIIEMEHTA TIO €T0 https://m.edsoo.
MIOJIOXKCHHUTO B ru/00ada824
Ilepuonnueckon
cucreme /I. W.

Menpeneena

58 3HaueHue 02.05-03.05 bubnmoreka
[Tepuoanueckoro HOK
3aKOHAa JUIS https://m.edsoo.
pa3BUTHS HAYKU U ru/00ada96e
npaktuku. . 1.

MenneneeB —
Y4€HBIN, IEAATOT U
rpaXTaHUH

59 DIIEeKTPOOTpHULIATET bubnuoteka
BHOCTH aTOMOB LHOK
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XUMHYECKHX https://m.edsoo.
DJIEMEHTOB ru/00adaab8
60 Hounnas 1 06.05-08.05 bubanoreka
XHMUYECKAs CBA3b HOK
https://m.edsoo.
ru/00adac34
61 KosanentHas 1 bubanoreka
HIOJISIpHAS [HOK
XUMHUYECKas CBA3b https://m.edsoo.
ru/00adaab8
62 KosanentHas 1 13.05-17.05 bubanoreka
HEIOJISIPHAs [HOK
XUMUYECKas CBI3b https://m.edsoo.
ru/00adaab9
63 CreneHb 1 bubanoreka
OKHCJICHUS HOK
https://m.edsoo.
ru/00adae28
64 OKHCIUTEIIBHO- 1 bubnnoreka
BOCCTaHOBUTEIIHHBI HOK
€ peaKIuu https://m.edsoo.
ru/00adb076
65 OKUCIIUTENN U 1 20.05-24.05 bubnuorexka
BOCCTAHOBUTEIIH LHOK
https://m.edsoo.
ru/00adb076
66 KontponbHas 1 bubnuoteka
pabota Ne4 1o [HOK
teme «CTpoeHue https://m.edsoo.
aroMa. ru/00adb486
XuMuueckast
CBSI3bY
67 PesepBHbIit ypok. 1 27.05-31.05 bubnuoteka
O6o0menue u [HOK
cUcTEMAaTH3AIUS https://m.edsoo.
3HAHUH ru/00adb33c
68 Pe3epBHBII ypOK. 1 bubnuoteka
O6o0meHue u LHOK
cUcTEMAaTH3AIUS https://m.edsoo.
3HAHUH ru/00ad9cb2
OBIIEE 68
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME
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9 KJIACC

Ne Tema ypoka KoJuunyecTBo 4yacoB Hara DJIeKTPOHHBI
n/ Bce KonTpoas IMpakTnuyec H3yYeHUs e uugposbie
n ro HbIE KHe padoThI o0pazoBareib
padoThI HbI€ pecypchl
1 [epuonnyecku 1 04.09-08.09 bubmuotexa
1 3aKOH. HOK
[Mepuoauuecka https://m.edso
s CHCTeMa 0.ru/00adb59e
XUMHYECKHUX
3JIEMEHTOB [I.
W. MeHnneneesa
2 3aKOHOMEPHOCT 1 bubmmotexa
1 B U3MEHEHUU HOK
CBOICTB https://m.edso
XUMHYECKUX 0.ru/00adb6b6
3JIEMEHTOB
MIEPBBIX TPEX
MEPHUOJIOB
3 Knaccudukamm 1 11.09-15.09 Bubinnoreka
I U HOK
HOMCHKJIATypa https://m.edso
HEOPraHUYECKH 0.ru/00adb7e2
X BEIIECTB
4 Bugsr 1 bubnunoreka
XHUMUYECKOU 1HOK
CBSI3HM M TUIIBI https://m.edso
KPHUCTAJUTNIECK 0.ru/00adbac6
UX PEHIETOK
5 KonTponbHas 1 1 18.09-22.09
paborta Nel mo
TeMe
«IIoBTOpEHue n
yriryoneHue
3HaAHUU
OCHOBHBIX
pasziesnoB Kypca
8 Kiacca»
6 Knaccudukarm 1 bubnuoreka
I XUMHYECKUX 1HOK
peaKIuii o https://m.edso
Pa3INYHBIM 0.ru/00adbch0
pU3HAKaM
7 [Tousarue o 1 25.09-29.10 bubnmoreka
CKOpOCTH HOK
XUMHUYECKON https://m.edso
pEaKIInH. 0.ru/00adbe9a
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IMousgarue o
TOMOTEHHBIX U

TeTEPOreHHBIX
peaKIUsIX
8 ITonstHe 0O Bbubmnoreka
XUMHYECKOM 1HOK
PaBHOBECHH. https://m.edso
dakropsl, 0.ru/00adc28c
BIIMSIOIIME Ha
CKOPOCTh
XUMHYSCKOM
peakuuu u
IIOJIOKEHHE
XAMHYECKOTO
paBHOBECHUS
9 OKHUCIIUTEBHO- 02.10-06.10 bubnuoreka
BOCCTaHOBUTEI HOK
bHBIC PCAKIIUH https://m.edso
0.ru/00adcade
10 Teopus bubmmotexa
3JIEKTPOJIUTHYE HOK
CKOit https://m.edso
JINCCOLMALIHH. 0.ru/00adcd68
CuIlbHBIE U
ciaObie
DJICKTPOJTUTHI
11 HNonnrnie 16.10-20.10 bubmnmnoreka
YpaBHEHUS HOK
peakImii https://m.edso
0.ru/00add448
12 XuMuueckue bubmnnoreka
CBOICTBA HOK
KHCJIOT U https://m.edso
OCHOBaHMI1 B 0.ru/00add5d8
CBETE
MpECTaBICHUI
00
AIEKTPOTHTHYE
CKOM
JIACCOLIHAIIAN
13 XUMUYECKHUE 23.10-27.10 bubanoreka
CBOICTBA coJieit 1HOK
B CBETE https://m.edso
npe/ICTaBICHUI 0.ru/00add8h2
00
AIEKTPOTHTHYE
CKOM
JIUCCOIHAIIN
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14 [TousTHE O bubnuoreka
TUPOJIN3E HOK
coJei https://m.edso

0.ru/00add9d4

15 0O0001EeHuEe 1 30.10-03.11 Bubianoreka
CUCTEMAaTHU3alH HOK
s 3HAHUHN https://m.edso

0.ru/00addd12

16 [TpakTrueckas bubnuoreka
pabota Ne 1. HOK
«Pemienne https://m.edso
IKCIIEPUMEHTAIT 0.ru/00addbfa
BHBIX 3a7a9»

17 KonTtponbHas 07.11-10.11 bubmmotexa
pabota Ne2 o HOK
TEeMe https://m.edso
«DNEKTPOIIUTH 0.ru/00addecO
yecKas
JIACCOIUAIIUS.

XuUMHUYECKue
peaKiuu B
pacTBopax»

18 Oo6mas bubnuoreka
XapaKTEPUCTHK HOK
a TaJIoT€HOB. https://m.edso
XHUMHUECKHE 0.ru/00addfe2
CBOMCTBA Ha
npuMepe XJopa

19 X110poBOOPOS. 13.11-17.11 bubmunorexa
Consinas HOK
KHCIIOTA, https://m.edso
XUMHYECKHE 0.ru/00ade104
CBOICTBA,

MOJTyYeHUE,
MPUMEHEHHE

20 [IpakTnueckas bubnuotexa
pabota Ne 2 mo HOK
TeMe https://m.edso
«[Tony4enue 0.ru/00ade348
COJISTHOM
KHCIIOTBI,
u3ydyeHue eé
CBOMCTB»

21 Brruncnenus 27.11-01.12 bubnuoreka
110 YPaBHEHUAM HOK
XUMHYECKHUX https://m.edso
PEaKIuii, eciiu 0.ru/00ade488
OJIMH M3
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pE€arcHToB JaH

B M30BITKE

22 Oouas Bbubmnoreka
XapaKTEPUCTUK HOK
a DJIEMEHTOB https://m.edso
VIA-rpynmsl 0.ru/00ade64a

23 AJI0TpOTIHBIC 04.11-8.12 bubnuoreka
Mo HUKAITIT 1HOK
CEpBI. https://m.edso
Haxoxnenne 0.ru/00ade64a
cephl U €€
COCIUHCHHI B
MIPUPOJIE.
XuMHudyeckue
CBOICTBA CephI

24 CepoBonopo, bubmmoteka
CTpOEHUE, HOK
busnueckue u https://m.edso
XUMUYECKHE 0.ru/00ade802
CBOMCTBaA

25 OKCH/IBI CEPBI. 11.12-15.12 Bubinnoreka
CepHas HOK
KHCJIOTA, https://m.edso
busnueckue u 0.ru/00adea28
XHMHYECKHE
CBOMCTBA,
MPUMEHEHUE

26 XuMuueckue bubmnoreka
peakuuu, 1HOK
JIeKAIIHE B https://m.edso
OCHOBE 0.ru/00adec8a
MIPOMBIIIIIICHHO
ro cnocoba
TOJTyYCHUS
CepHOM
KHCJIOTBL.
XHUMHUYECKOE
3arpsi3HEHHE
OKpY’Karollen
CpeIbI
COCAUHECHHUSIMHU
CephI

27 Brrancaenue 18.12-22.12 bubanoreka
MacCOBOM JOIU ITOK

BbIXOJa

MPOIYKTa
peaxiuu

https://m.edso
0.ru/00adec8a
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28

Obwas
XapaKTePUCTHK
a 2JIEMEHTOB
VA-rpynsl.
A3or,
pacnpocTpaHeH
ue B IIPUPOJIE,
dusnueckue u

Bbubianoreka
1HOK

https://m.edso
0.ru/00adeeab

XUMHUYECKHE
CBOICTBA

29 AMMHaK, ero 25.12-29.12 Bbubmnoreka
¢duznueckue u HOK
XUMHYECKHE https://m.edso
CBOJCTBA, 0.ru/00adf004
MOJTyYCHHUE U
IPUMCHCHUE

30 [TpakTrueckas bubnuoreka
pabota Ne 3 o HOK
TEME https://m.edso
«[Tony4enue 0.ru/00adf180
aMMHaKa,

U3YYCHHUE €T0
CBOICTB»

31 A3zortnas 08.01-12.01 bubmnoreka
KHUCIIOTa, €€ 1HOK
busnueckue u https://m.edso
XUMUYECKHE 0.ru/00adf306
CBOICTBA

32 Hcnonp3oBanu bubnuoreka
€ HUTPATOB U HOK
coJIeli aMMOHUS https://m.edso
B Ka4eCTBE 0.ru/00adf518
MUHEPaATbHBIX
yI0OpeHMil.

XUMHUYECKOE
3arpsi3HEHHE
OKpY’Karollen
CpeIbI
COCAUHECHHUSIMHU
aszora

33 Docdop. 15.01-19.01 bubnuorexa
Oxcup IIOK
doctopa (V) u https://m.edso
dochopHas 0.ru/00adf68a
KHUCJIOTA,
buznueckue u
XUMHYECKHE
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CBOMCTBA,

MOJTyYeHUE

34 Hcnonbs3oBanu bubnuoreka
e ¢pocdaros B HOK
Ka4yecTBe https://m.edso
MHHEPaITbHBIX 0.ru/00adfc20
yIOOpEeHMIA.
3arpsisHEeHUE
MIPUPOAHOMN
CpensI
dbocharamu

35 VYruepon, 22.01-26.01 bubnmoreka
pacrpocTpaHeH HOK
ue B IIPUPO/IC, https://m.edso
busnueckue u 0.ru/00adfd9c
XUMHUYCCKHEC
CBOICTBA

36 Oxkcupl bubnmoreka
yriaepoja, ux 1HOK
busnueckue u https://m.edso
XUMHYECKHUE 0.ru/00adfebe
CBOICTBA.

DKOJOTUYECKHE
po0JIeMsl,
CBSI3aHHBIE C
OKCHJIOM
yraepoaa (IV)

37 VYronbHas 29.01-02.02 bubnuoreka
KHUCIIOTa U ¢€ 1HOK
coim https://m.edso

0.ru/00ae006¢

38 [IpakTrueckas bubnuoreka
pabota Ne 4 o HOK
TeMe https://m.edso
"TlomyueHue 0.ru/00ae027e
YTIICKUCIIOTO
rasa.

KauecTBennas
peaxius Ha
KapOoHaT-HOH"

39 [TepBoHavYabH 05.02-09.02 bubnuoreka
bIC TIOHATHS 00 1HOK
OpraHUYECKHUX https://m.edso
BEIIIeCTBaX Kak 0.ru/00ae054e
0 COETMHEHUSAX
yriepojaa

40 Kpemnnii u ero bubnuoteka
COCIMHEHUS HOK
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https://m.edso

0.ru/00ae080a
41 [TpakTrueckas 12.02-16.02 bubnuoreka
pabota Ne 5. HOK
Perrenune https://m.edso
IKCIICPUMEHTAI 0.ru/00ae0bf?2
BHBIX 3a11a4 10
TeMe
«Baxnenmnme
HEMETaJlIbI U
1704
COCUHEHUS
42 KoHTtponbHas bubnuoreka
pabota Ne3 o HOK
TEME https://m.edso
«Baxueimue 0.ru/00ae0el18
HEMETAJIIBI U
150,
COEIMHEHUSY
43 OOmas 26.02-01.03 bubnuoreka
XapaKTEPUCTUK HOK
a XUMHYECKUX https://m.edso
3JEMEHTOB — 0.ru/00ae103e
METAJIJIOB.
Mertannuuecka
s CBSI3b U
MeTaJlInyecKas
KPUCTAITUIECK
as peléerka.
dusnueckue
CBOMCTBaA
METAaJIJIOB
44 XuMuueckue bubnuoreka
CBOICTBA HOK
METaJIIOB. https://m.edso
DIEKTPOXUMHY 0.ru/00ae1156
€CKUH psl
HaIpsHKEHUN
METAaJIJIOB
45 OOmue 04.03-07.03 bubnunoreka
CIIocoObI HOK
TOJTYYCHHUSI https://m.edso
METaJLJIOB. 0.ru/00ae1156
CmiaBbl.
Breraucnenus
110 YPaBHCHUSIM
XUMHYECKHUX

peaKuii, eciiu
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OJINH U3

peareHToB
COJICPIKUT
PUMECH
46 ITonstHe 0O Bbubmnoreka
KOppO3HH HOK
METaJIOB https://m.edso
0.ru/00ae1278

47 Illenounsie 11.03-15.03 bubnuoreka

METabl 1HOK
https://m.edso
0.ru/00ae14b2

48 Oxkcupabl 1 Bubianoreka

TUAPOKCHUIBI HOK
HATPHUS U KaJIusl https://m.edso
0.ru/00ae14b2

49 Ilenouno3zemen 18.03-22.03 bubnuoreka

bHBIE METaIIbI 1HOK
— KaJIbIIAU U https://m.edso
MarHHHi 0.ru/00ae15e8
50 Baxneiimme bubnuoreka
COeTUHEHUS 1HOK
KaJIbIUSI https://m.edso
0.ru/00ael5e8
51 O000mmenne u 25.03-29.03
CHCTeMaTu3aIu
s 3HAHUH
52 KécTkocTh bubnnoreka
BOJILI U HOK
CIIOCOOKI €€ https://m.edso
YCTpaHCHUS 0.ru/00ae1886
53 [TpakTrueckas 01.04-05.04 bubnuotexa
pabota Ne 6 o HOK
TeMe https://m.edso
"XKécTroCTh 0.ru/00aelae8
BOJIBI U METOIbI
€€ ycTpaHeHHus"

54 AnroMuHUH Bbubnnoreka
HOK
https://m.edso
0.ru/00aelc64

55 AmodorepHble 15.04-19.04 bubnuotexa

CBOICTBA HOK
OKCHa U https://m.edso
THJIPOKCH/IA 0.ru/00aelc64

56 Keneso Bbubnnoreka

LHOK
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https://m.edso

0.ru/00ael1d86
57 Oxcuppl, 22.04-26.04 Bbubianoreka
TUJIPOKCHJIBI U 1HOK
COJIM Keje3a https://m.edso
(1) u xene3a 0.ru/00ae35e6
(1)
58 O0o061IeHNE U
CHCTEMAaTH3alH
s1 3BHAHUH
59 [TpakTrueckas 02.05-03.05 bubnuoreka
pabota Ne 7. HOK
Peenne https://m.edso
IKCIIEPUMEHTAIT 0.ru/00ae3de8
BHBIX 3a11a4 110
TeME
«Baxnenmnme
METaJIJIbI U UX
COEIMHEHUSY
60 Brruncaenus Bubmnoreka
110 YPaBHEHUSIM HOK
XUMHUYECKHUX https://m.edso
peaKInii, €CIIu 0.ru/00ae1750
OJIH U3
peareHToB JIaH
B U30BLITKE WU
COJICPKUT
MIPUMECH.
Brraucnenus
MacCOBOM JOIU
BBIXOJIa
MPOYKTA
peaxkuu
61 O0600mmenne u 06.05-08.05
CHCTeMaTu3aIu
s 3HAaHUH
62 KonTponbhas
pabota Ne4 1o
TeEMeE
«Baxneiimnne
METAaJIJIbI U HX
COCIUHECHHMS
63 Bemecrsa u 13.05-17.05 Bubnuoreka
MaTepHaJlbl B HOK
MTOBCEIHEBHOM https://m.edso
JKU3HU 0.ru/00ae3f50
YyeJioBeKa
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64 XumMuyeckoe 1 Bbubmnoreka
3arpsi3HEHUE HOK
OKpY KaroIIe https://m.edso
cpebl 0.ru/00ae4270
65 Poinb xumnu B 1 20.05-24.05 Bbubmnoreka
pelIeHun HOK
DKOJOTMYECKHUX https://m.edso
npo0JeM 0.ru/00ae4270
66 PesepBHbIii 1 bubnuoreka
YPOK. HOK
O06001enne u https://m.edso
crucTEMaTH3aI 0.ru/00ae0dOa
s SHAHUM
67 PesepBHbIit 1 27.05-31.05 bubnmoreka
YPOK. HOK
O60061enue u https://m.edso
CHCTEMATHU3ALIN 0.ru/00adb33c
s 3HAaHUH
68 PesepBHbIit 1 bubnuoreka
YPOK. HOK
O06001enne u https://m.edso
crucTEMaTH3aI 0.ru/00ad9cb2
s SHAHUM
OBIIEE 68
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknuonepHoe obmiecTBo «M31aTenbeTBo
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3m1arenbcTBo

((HpOCBeH_[eHI/IC»
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