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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMHM Ha ypOBHE OCHOBHOIO OOIIEero oOpa3oBaHUs, COCTABJICHHAs Ha
OCHOBE TPeOOBaHMH K pe3yIbTaTaM OCBOCHHSI OCHOBHAsI 00pa3oBaTeIbHas IPOrpaMMa OCHOBHOTO
obmiero obpazosanus, npeacrasieHHas B ®I'OC OO0, a takxe Ha 0OCHOBE (peaepanbHOi paboueit
IpOrpaMMbl BOCIIUTAHUS M C y4ETOM KOHIICTIIIMM IIPENOJaBaHusl Kypca mnpenmera «XuMus» B
oOpa3oBarelibHbIX opranu3anusx Poccuiickoir @enepanui .

[TporpaMMa 1o XMMHUU JIAET MPEJCTABICHHE O MPEIMETaX, OOLIYI0 CTPATETUI0 O0yUYCeHHUS,
BOCIIUTAHUS M Pa3BUTHA OOydalONMXCS B paMKaXx Y4eOHOTO TpenMeTa, YCTaHAaBIMBACT
00s13aTeNbHOE IIPEJIMETHOE COAEp’KaHMe, oOecredynBaeT oOecledyeHHe ero Io KiaccaM H
CTPYKTYPHPOBAHHE O pasjesaM W TeMaM MPOrpaMM IO XUMHH, OINPEIEISIET ONpeeICHHbIC ’
Ka4eCTBEHHBIC XaPaKTEPUCTHKH COACPIKAHUS, PEKOMEHIYEMYIO MOCIIEIOBATEIBHOCTh U3ydCHHUSI.
XUMHS C YUYETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKa y4eOHOro mporecca,
BO3PACTHBIX KaTeropuil 00ydyaromuxcs, ONpeieNsaioT BO3MOKHOCTH MPEMeTa Ul peaan3aluu
TpeOoBaHUSI K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTEIbHOW IMPOrpaMMbl Ha YpPOBHE
6a30Boro 001IeT0 00pa30BaHMs, a TAKKE TPEOOBAHUSA K pe3yIbTaTaM 00y4eHHUsI XUMHUH Ha YPOBHE
Heneil W3ydeHMs NpeAMeTa W OCHOBHBIX BHIOB Y4YeOHOTO Ipolecca -I03HaBaTEIbHON
JeATeIbHOCTH 00Y4aIOIErocst 10 OCBOCHUIO Y4€OHOTO COEPIKaHMUS.

3HaHME CITy)KUTETIeH MUPOBO33pEHHUS 00yHaOIErocs, €ro MPeICTaBICHUH 0 MaTepHaIbHOM
€MHCTBE MUPA, TJIaBHAsl POJIb KOTOPOTO 3aKJII0UaeTcsl B POPMUPOBAHUU XUMHHU MPEACTABICHUI
0 B3aUMOIIPEBPAILEHUAX SHEPIMM M O 3€MHBIX Telax B MPHUPOJIE, O MyTAX peleHHs npoliem,
CBS3aHHBIX C PAa3BUTHEM YEJIOBEUECTBA —BOM MNPUPOJBI, DHEPreTUYECKOM, MaTepUaIbHOU H
OCHOBHOM 0€30MacHOCTH, MPOOJIEMBI 3/JpaBOOXPAHEHHUS.

I/I3yquI/Ie XUMUH:

peanu3anys BO3MOXKHOCTEM Uil CaMOpa3BUTUS M KYJIbTYpbl JIMYHOCTH, ee oOImel u
(GyHKIIMOHAIBHOTO (hOPMUPOBAHMS TPAMOTHOCTH;

BHOCHT BKJIaJ] B HABBIKHM MBILIUIEHUS U TBOPUYECKUE CIOCOOHOCTH 00YyYarOIIMXCsl, HABBIKU MX
CaMOCTOSITENIbHON y4eOHOM AeSITeNbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B MIOBCETHEBHOM JKU3HU, TaK U B PO(HEeCCHOHAIBHON JeITeNbHOCTH;

3HaKOMCTBO CO CHCHH(I)HKOﬁ HAaYYHOI'O MBIIJICHH, 3aKJIaAbIBAOIICC OCHOBBI LICJTIOCTHOT'O
B3IiAa Ha  CAWMHCTBO  IMPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIIOM
B pa3BUTHUHN CCTGCTBCHHO-H&y‘-IHOﬁ rpaMOTHOCTH o6yqa10m1/1xc51;

cojeiictBrue (POpMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHYECKOE 00pa30BaHUE 00OyYarOLINXCS.

DTy HampaBjieHHus B OOy4eHMHM XHMHUU NPUBOJAAT K crielu(uKe colepKaHus y4eOHOTro
IIpeaAMETa, KOTOPBIA SIBISETCA IEJArOru4ecky aJanTUPOBAHHBIM OTPAXECHUEM HaIlpaBICHUS
HayKU XMMUU Ha ONPEJEIICHHOM JTalle €€ Pa3BUTHSL.

Kypc xumun Ha ypoBHE 6a30BOro o0Iiero o0pazoBaHusi, OPHCHTUPOBAHHbIN HA OCBOCHHE
00y4eHHsI, COOTBETCTBYET CHCTEME NIEPBOHAYAIBHBIX OHATHI XMMHUH, OCHOBAM HEOPTaHUYECKOM
XUMHHU 1 HEKOTOPHIM BaYKHBIM MOHSATHSIM OPraHUYeCKON XUMHH.

CrpykTypa cojaepskaHUsl POTPaMMBI MO0 XUMHU C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
Jnoctyna K ee nsydeHuto. Cojep:kaHue COCTOUT U3 CUCTEM MOHATUN XMMHUYECKUX JJIEMEHTOB U



CHUCTEM BCHICCTB, a TaKXC MOHATUM XMMHYECKOTO peiKuma. OOecmneunBaTh 3TH CHUCTEMBI
CTPYKTYpPHO OpFaHHBOBaHHOﬁ ACATCIIBHOCTBIO 110 IMPUHIOUITY ITOCICAOBATCIBHOIO pPa3sBUTUMA
3HAHMUI HA OCHOBE NMPCACTABJICHHBIX HA PA3HbIX YPOBHAX TCOPCTUUCCKUX OCHOB!

ATOMHO-MOJICKYJISIPHOT'O YYCHH KaK OCHOBBI BCECTO €CTCCTBO3HAHMA,

[Tepuonnueckoro 3akona /. . MenneneeBa kak OCHOBHbIE 3aKOHBI XUMUHU;

Y4CHUA O CTPOCHUU aTOMaA U MGI[I/ILII/IHCKOI;'I CBs3U,

[IpencraBnenuii 00 MEKTPOTUTHUECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

TeopeTnyeckue 3HaHMS, OCHOBAHHBIE HA SMIIMPUYECKHU IIOJYYEHHBIX M OCMBICICHHBIX
dakrax, pa3BUBAIOTCSA IIOCTCIICHHO OT OJHOTO YPOBHS K IMpouenype, (yHKIIMOHHPOBAHHE
byHKIMI 00BSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CBOMCTB M BO3MOXHOCTEH MPAaKTUYECKOTO
MIPUMEHEHUS U MOJYYCHUS U3YYAEMbIX BEIIECTB.

OcBocHHE TIPOrpaMM II0 XHMHHU CHOCOOCTBYeT (DOPMHPOBAHUIO WPEICTABICHUNU O
(bu3HYEeCKUX pe3ysibTaTax HayYHbIX KAPTUH MUPA B JIOTUKE €€ CHCTEMHOM MPUPOIbI, IEHHOCTHOTO
OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHne XuMuu MpoUCXOuT €
MPUBJICYCHUEM 3HAHUW W3 paHee M3YUYCHHBIX HAYYHBIX NpeaMeToB: «OKpyXaromuid MHUp»,
«buonorus. 5—7 knaccel» u «dusuka. 7 Kinaccy.

[Tpy m3yyeHUM XUMHMM MPOUCXOJAT 3HAHMS OCHOB MEIUIIMHCKONM HAayKdh Kak O00JIacTH
COBPEMEHHOT'0 €CTEeCTBO3HAHUS, IMPAKTUYECKOW MAESITEIbHOCTH YEJIOBeKa M KaK OJHOW U3
COCTABJIIOLIMX MHUPOBOM KyJNbTYphl. 3agadya COCTOMT B TOM, YTOObI NpEAMET COCTOSI B
MocleI0BaTeNbHON cucTeMe (PyHAaMEHTAIbHBIX 3HaHMM — (QyHIaMEHTAJIbHBIX (DAKTOB,
OOBSICHEHUI, TEOPUM MU TEOPHM, AOCTYHHBIX OOOOLIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
A3BIKOBOM HayKH, B OOILEHUU C TPAJUIIMOHHBIMH METO/IaMHU MMO3HAHUS IPU U3YYEHHUU BEILIECTB U
(byHIaMEHTAIbHOTO TPUHIMIA, B PAa3BUTUM M DPA3BUTUU [103HABATEIbHBIX YMEHUH U HX
IPUMEHEHHUS. B y4eOHO-TI03HAaBaTEIbHON U yUeOHO-HCCIIEJ0BATENIBCKON AEATENbHOCTH, OCBOCHUH
npaBui 6€30MacHOro OOPAIeHNUs C BELIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs BaKHOE 3HAYCHHE
MPUOOPEHN TaKKe LIeH, KaK:

— TpeOyeT HWHTEUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
6BICTpO MCHAIOIINMCS YCIIOBHUAM XKU3HU,

— KadyecTBO oOOydeHHsT Ha CHCTeMaTHdyeckoe MpHOOIIeHHe oOydarolmuxcs K
CaMOCTOSITENIbHOM  MO3HABaTENIbHON JeSTeIbHOCTH, CTAHJAPTHBIM METOJMKAM TO3HAHMUS,
(OopMHPOBAHHUIO HANPABJIEHHOT'O MOTHUBA U Pa3BUTHIO CIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBHUH, BKIIOYeHHE OOy4yeHHs B OOyueHHe pa3HOOOpa3HBIM OIBITOM
pa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI), 00IIIeueIOBEUeCKOE 3HAYCHUE JITIsl pa3IMYHBIX BUJIOB JCATEIbHOCTH;

— OJIZIEPKUBACT OOIYI0 (PYHKIIMOHAIBHYIO M €CTECTBEHHO-HAyYHYIO TPaMOTHOCTb, B TOM
quciIe YMEHUN OOBSICHATh U aHAJTM3UPOBATh MPOOJIEMBI OKPYKAIOIIETO MUPA, UCTIONb3YS 3HAHUS
U OIBIT, MOJyYEHHbIE NPU U3YyYEHUM XMMUH, NMPUMEHATh UX IpHU obecrnedeHuu mnpolieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;



— OTHOIICHHE K Y4YallUMCS TI'yMaHHUCTHMYECKMX OTHOLICHWW, NOHMMAHHME LEHHOCTEH,
HAYYHBIX 3HaHUH sl pa3pabOTKH SKOJIOTUYECKUX MPUHIIMIIOB TMOBEACHUS B OBITY U TPYJIOBOM
JESATEIIBHOCTH B LIEISIX COXPAHEHUS UX 30POBbs U OKPYXKAIOLIEH IPUPOIAHON Cpebl;

— pa3BUTHE MOTHBALUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIKO U CAMOBOCIIUTaHHIO
Ha OCHOBE (hOPMUPOBAHMS OOLIEUEIIOBEUECKUX LIEHHOCTEH, MOArOTOBKH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPABICHHOCTU JAaJbHEUIIero 00yUeHHs.

OO01iee KOJUYECTBO YacOB, OTBEJACHHBIX IS M3YYCHUS XMUMHH Ha YpOBHE HA4aJbHOIO
obmero oopa3zoBanusi, coctabisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZII0), B 9 Kitacce
— 68 yacoB (2 yaca B HEJICIIO).

COAEPXXAHUE OBYYEHUA
8 KJIACC
ITepBoHayajbHBIC XHMHYCCKHE TOHATHS

[Ipenver xumuu. Ponb XMMUU B KU3HU 4YellOBeKa. XUMHUSL B CHUCTEeME Hayk. lema u
BeniecTBa. dusnyeckne cBOKWCTBA BELIECTB. ATperatHoe coctosiHue Bemiects. [Ipeanoxkenue o
METOJIaX IMO3HaHUs B XUMUHU. YuCThIe BenecTBa U cMecu. CriocoObl pa3ieliecHust CMecei.

ATOMBI U MOJICKYJIBI. Xumudeckue 3JieMeHThI. CHUMBOJIBI SJICMCHTAPHBIX J3JICMCHTOB.
HpOCTBIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'IHpHOC YUYCHHUC.

XuMu4geckas (I)OpMyJ'Ia. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITIOCTOSHCTBA
coCTtaBa BECIICCTB. OtHocutenpHas aromHas macca. OTHOCHUTEIbHAS MOJICKYJISIpHass Macca.
MaccoBasi 10J1s1 XUMHAYECKOT0 JIEMEHTA B COSIMHECHUSIX.

KonnuecTso Bemectsa. Monb. MonsipHas macca. B3anMocCBs13b KOIMUECTBA, MAaCChl M YHACTIA
CTPYKTYPHBIX BellecTB. Pacuérsl o hopmynaM pe3yabTaToB pe3yIbTaToB.

®u3nueckue M MEXAHUUYECKHE SIBJICHUS. XMMHUYECKAsl pEaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacC BEIIECTB. XHUMHYeckue ypaBHeHus. Kiaccudukamms >KOHOMHUYECKOTO
BO3JICHCTBUS (COSIMHEHUS, Pa3lIOKEHHUs, 3aMEHBI, 0OMEHA).

Xumuueckuii IKcnepumenm

3HAaKOMCTBO C XMMHYECKON IMOCYI0H, TpaJuIIMOHHbIE paboThl B J1a00paToOpuu U MPHUEMbI
oOpamieHus ¢ 1a0opaTOpHbIM O0OpYIOBAHHEM, M3YUYE€HHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHWYEeCKUX BEILIECTB, HaOM0AeHNEe 3a (U3MUECKUMHU BellecTBaMU (IUIaBlIeHUE
BOCKa, TasHMUE JIbJla, pPAacTHpaHHE caxapa B CTYyNKe, KUNEHHE U KOHACHCAIMs BOJbBI) M
XUMHYECKIMH  BEIIeCTBaMHU  (TOPEHHWE  CBEYH, TPOKATMBAaHWE MEJHOH  IMPOBOJIOKH,
B3aMMOJICIICTBME MeJa ¢ KHUCIOTOH) HaOmoJeHue, HaOII0JCHWE W ONUCAHHWE MPU3HAKOB
NPOTEKaHMS TIOTOKA (pa3NoKeHHe caxapa, B3auMOICHCTBIE CEPHOM KHCIOTHI C XJIOPUAOM Oapws,
paznoxenue ruapokcuna meau (|l ) mpu HarpeBaHuM, B3aMMOJEHCTBHE JKEIE3a C PACTBOPOM
tBepmot menu (Il ), wm3ydenwe cmocoba pasaeneHue CMeceil: ¢ TOMOIIbI0 MarHuTa,
¢wibTpoBaHME, BHIMApUBaHME, JUCTWUIALMS, Xpomarorpadus, MNPOBEICHUE OUYUCTKHU
IIOBAPEHHOM COMM, HAOJIIOACHUE U ONTUCAHKE PE3YJIbTAaTOB IPOBEACHUS ONbITA, HILUTIOCTPUPYIOLIEEe
3aKOH COXPaHEHHUsI MacChl, CO3/IaHHE MOJIENIEH MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiilue npeacTaBUTeIM HEOPraHUYECKHUX BelleCTB



Bo3nyx — cmech raza. CocraB Bo3zayxa. Kucimopon — 3JIeMEHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciopoja B mpupoje, GU3ndeckue U XUMMUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. [Ipumenenne kuciopoaa. CrocoObl mosrydyeHHsl KUCIopoja B JabopaTopHsx M Ha
npousBojcTBe. KpyroBopor kucimopoaa B npupoje. O30H — amioTponHas MoauduKanus
KHCIIOpO/Ia.

TernnoBoil 3(pPeKT XMMHUYECKOTO COCTOSHUS, TEPMOXMMHUYECKHE YpaBHEHHs, 5K30- H
SHIOTEPMHUUYECKHE COCTOSIHMs. TOIMBO: yroab M MeTaH. 3arps3HEHUE BO31yXa, CTEIEHb
apHUKOBOTO 3(dexra, pa3pylieHre 030HOBOIO CIIOSI.

Bopopon — snement u mpoctoe BemecTBo. Haxoxnenune BenmkoOputanuu B mpHpoJE,
bu3nyeCKuX U XMMHUYECKUX CBOMCTBAX, MPUMEHEHHNH, crioco0ax nmonydeHusi. KucioTsl u comnu.

Monsipablii 00beM raza. Pacuérsl o XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Bonma kak pactBoputens. PactBopbel. Haceuuennele u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemecTB B Boae. MaccoBas H0js BELIECTBA B
pactBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHuUsA. Poib pacTBOpOB B IPUPOJIE U B KU3HU
yesoBeKa. KpyroBopor Boxabl B mpupoje. 3arps3HEHHE OKpykawolel cpeasl Boh. Oxpana u
OYHCTKA BOJBI.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Kimaccudukamust oxcuioB:
oneoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aMmpOoTepHbIe) U HecoleoOpasyromue. Homenknarypa
OKCHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okCuaoB.

OcHoBanus. Knaccupukanust ocHoBaHMM: IIENOYM M HEpEIIaeMble OCHOBAHMUS.
Homenxknarypa ocHoBanuii. OcHOBaHbl (u3MyecKue MU XuMudeckue cpoiictBa. [lonyuenue
OCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinoT. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [lomyueHne KuciaoThl.

Comu. Homenknarypa coneit. dusndeckue m XUMHUECKHE CBOWcTBa conu. [lomydenwue
coJiei.

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COCIUHEHUI.
Xumuueckuii IKcnepumenm

KaueCTBEHHOE OIPEACIICHNE COJIEP)KaHMUs KHCIOpPOoJa B BO3MyXe, IMOJydeHue, coop,
pacro3HaBaHHEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM W YCJIIOBHI BO3HHUKHOBEHHMSI M TIOBBIIICHHS TOpPEHUs (MOXapa), 03HAKOMIJICHHE C
oOpa3iiaMu OKCHJIOB M OIMCAaHUE MX CBOWCTB, MOJyueHHUE, cOOp, pacro3HaBaHWE U H3y4eHHUE
CBOWCTB OKCHJIOB (Topenue), B3aumoeiicteue Coemunennoro Kopomnescraa ¢ okcumaom meau (1)
(BO3MOYKHO UCTIOJb30BaHUE BHIEOMATEPUAIIOB), HAOII0IeHHE 00pa3IloB BEIIECTB, COAepKAIUX 1
MOJIb, MCCJICIOBAHUE €CTECTBEHHOTO PACTBOPCHHMsI BEIIECTB C MEPEMEHHOW PacTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHBIMH PACHbUICHHBIMUA JIOJIIMH PAacTBOPEHHOTO
BEILECTBA, B3aUMOJICMCTBUE BOABI C MeTaylaMd (HaTpHUeM M KaibleM). ) (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), MCCIIECIOBAaHHE OOpPa3I0OB HEOPTaHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOIOCHNE 32 H3MEHEHHEM OKPACKU WHIMKATOPOB B PACTBOPAX KHUCIIOT U
mesiovei, n3yueHre B3anmoaecTeus okcuaa menu (1) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIIOTBI
C MeTaJulaMM, TOCJeJ0BaTe/IbHasi HeUTpanu3alus, MOJy4eHHEe HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHHUE OJJTHOTO METaJUIa U3 IPYTrOro pelIeHus1, peIeHUE SKCIIEPUMEHTANIbHBIX 33]1a4 [0 TEME
«BaxkHeime KJ1acchbl HEOPraHUYECKUX COCTUHECHUIN.

Iepuoauyeckuii 3axon u [lepuoaudeckas cucrema no jiemenram JI. U. Menaesneena.
CtpoeHue aToM0B. XUMHU4eCKas cBsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE COCTOSIHUS

IlepBbie MEpBI IO OpraHU3alMK NUILEBBIX 3J€MEHTOB. [Ipennoxenue o rpynmne CXoaHbIX
3JIEMEHTOB (LIEJIOUHBIE U IIET0OYHO3EMENIbHBIE METAIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
coziepskarnire aM(pOTepHBIE OKCHUJIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepumomunueckas cucrema ynpasieHus 3viemeHtamu . U
MengeneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmbel [lepuonudeckoil CHUCTEMBI
ocHOBHbIX dsieMeHTOB JI. WM. MenneneeBa. Ilepuonsl v rpynmnbel. PU3HYECKUH CMBICI
MOCJIEA0BATEILHOTO HOMEPA, HOMEPOB NIEPUOAOB U TPYIIIIBI AJIEMEHTOB.

Crpoenue aromoB. CocraB aromubIx saep. M3orombl. OnekTpoHbl. CTpOUTENBCTBO
3JIEKTPOHHOro 000JI0uka aromMoB nepBbix 20 snementoB Ilepuonnyeckoit cucremst [ .
MenpeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA IO €ro IMOJIOXKEHUIO B MEPUOIUYECKON
cucteme /1. 1. Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCca aTOMOB 3JICMCHTAPHBIX 3JIEMCHTOB, MCTAJINIMYCCKUX
1 HEMETAJUINYECKUX CBOMCTB I10 rpymnmnaMm 1 nepuogam.

3HayeHue MEepPHOJUYECKOr0 3aKOHa W IMEPUOJUYECKONW CHCTEMBI SIBISIOTCSA DJIEMEHTAMH
pa3BuTUsA Hayku U npaktuku. J[. . MenzaeneeB — y4€HbIN U TpaXIaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

CrencHb OKHCJICHHUA. OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC COCTOsSIHHA. Hpoueccm
OKHCJICHUS B BOcCTaHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm .

HU3YUCHUC 06pa3u013 BCIICCTB MCTAJIJIOB U HEMETAJIJIIOB, B3aHUMOJICHCTBHE THAPpOKCHU A HUHKA
C pacTBOpaMu KHCIIOT U HIGJ'IO'-ICI\/'I, MMPOBCACHUEC OIBITOB, WIUIFOCTPUPYIOIIHUX BO3HHKHOBCHHEC
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX SIBICHUI (FOpCHI/IC, PCKUM Pa3JIOKCHUA, COCI[I/IHCHI/I}I).

Mesicnpedmemmuwie ceasu

Peanmuzanus MCKIPCIMETHBIX CBs3EH IIpu U3Yy4YCHUUN XUMHUU B 8 Kiacce OCYHICCTBJIACTCA
MOCPpCACTBOM UCIHOJIB30BAHUS KaK CCTCCTBCHHO-HAYYHBIX HOHHTI/II>'I, TaK U HOHSITPII>'I, SABJIAOIINUXCSA
CUCTCMHBIMH JJI JICTKHUX BCHICCTB €CTCCTBECHHO-HAYYHOI'O ITUKIJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TOHATHS: HaydHbIe (aKThl, THUMOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, KIacCu(UKaIus, IEPUOTNIHOCTh, HAOTIOACHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEPEHNE, MOJENb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, CPEIHUN 3aps]l, BEUIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, GU3NUECcKas BeIHMUMHA, BEIMYMHA H3MEPEHUS, KOCMOC, TITaHeTa, 3BE3/1b1, ComHIle



buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusi: armocdepa, ruapocdepa, MOIE3HBIE HCKOMTAEMbIE, TOPHBIC MTOPOJIBI, TTOJIC3HBIE
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

9 KUIACC
BemecTtBo 1 XUMHYeECKasl peaKuust

Ilepnonnueckuit 3akoH. Ilepumommueckas cucrema ynpasieHus siemeHtamu . U
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE PACKPBITHS JIEMEHTOB IEPBBIX
TpeX IIEpUOAOB, KaJlMsl, NPEBpPALICHUM M HMX COCAMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM
271eMeHTOB B lleprnonnueckoil cucreMe U MOCTPOEHUHU UX aTOMOB.

CrpoeHne BewECTB: BUABl XUMHYECKHMX CBsA3€M. THIBI KPUCTANIMYECKUX PEIIETOK,
XapaKTEepU3yIOLMe CBOMCTBA BEUIECTB 110 TUITY KPUCTAIUIMYECKON PEIIETKN U BUAY XUMUYECKOU
CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATYpa HCOPraHUYCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCHICCTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIIaCCaM HCOPIraHUYCCKHX COG,Z[HH@HPIIZ, I'CHCTHUYCCKAad
CBsI3b HCOPIraHUMYCCKHUX BCUICCTB.

Knaccugukanuss uCTOYHMKA BCIEACTBHE PA3IUYHBIX NMPUYMH (IO NPUYMHE M COCTaBY,
BO3HHMKAIOIIEMY B SIBICHMSX, NO TemjaoBoMy 3¢ (dekTy, Mo MpUYMHE CTENeHH OKHUCICHHUS
XUMHUYECKHX 3JIEMEHTOB, 1O OOpPAaTUMOCTH, MO IMOCJIEI0BAaTEIbHOMY KaTaliu3aTopy). JK30- U
SHIOTEPMUYECKHUE COCTOSHUSA, TEPMOXUMUYECKHUE YPABHEHUS.

HpeI[J'IO)KeHI/IC 0 PCKUMEC OHKOHOMHUYCCKOTO PpeKUMaA. [TousTue 00 06paTI/IMBIX n
H€06paTI/IMI>IX MAIICBBIX PEAKIHAX. HpeI[J'IO)KeHI/IG O 'OMOI'CHHBIX M TCTCPOTCHHBLIX PCAKIUAX.
HpennoxceHI/Ie O KaTaJin3c. Hpe,Z[J'IO)KeHI/IC 0 XUMHUYECKOM PABHOBCCHUH. CDaI(TOpBI, BJIMAOIIKEC Ha
CKOPOCTb DKOHOMHUYCCKOI'0 COCTOAHUSA U MMOJIOKCHUC XUMHUYCCKOI'0 paBHOBECHUA.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC COCTOsSIHHA, BJIGKTPOHHI)II\/JI 6anch, OKHCIIUTECIBHO-
BOCCTaAaHOBHUTCJIbHBIC COCTOSHHUA. CocraBiieHue METOJHUYCCKHUX OKHCJIHUTECIBbHO-
BOCCTAHOBUTCIIbHBIX MCTOA0B C UCIIOJIB30BAHMECM MCTOAA Oananca OajaHca.

TCOpI/IH SHGKTpOJ'II/ITI/ILIeCKOI\/II JucCconuranuu. 9HeKTp0JII/ITLI U HEBJICKTPOJIMTHI. KaTI/IOHBI,
aHUOHBLI. MexaHu3M aucconranvuu BEHICCTB C pas3IMYHbIMU XUMHWYCCKUMH CBA3SAMU. CreneHb
JUCCOIMalu. CunbHBIC U cl1a0ble SJICKTPOJIUTHI.

Peaknun wonHOrO oOOMeHa. YClOBHUA TMPOTEKAHWsS HOHHOTO OOMEHa, TMONHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs. CBONCTBA KUCIOT, OCHOBAaHUW W COJIEM B CYHIECTBYIOIIMX
ANEKTPOJUTUYECKUX Juccolmanusax. KauecTBeHHbIE COCTOSHHMS Ha HWOHBL. [IpennoxkeHue o
TUAPOIU3E COJIH.

Xumuueckuii IKcnepumenm

oOclleZIOBaHUE C MOJCISIMH KpPUCTAJUIMYECKHX pPEHIETOK HEOPraHMYECKUX BEIIECTB
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOKHBIX BEHIECTB (XJOpUAa HaTpHs),
HCCJIICAOBAHUC 3aBUCUMOCTH CKOPOCTH XHUMHYCCKOI'O pPCKHMa OT BOS,Z[GI\/'ICTBI/IH Pa3IMIHBIX
(bakTOpOB, UCCIIEIOBAHHUE AIEKTPOIIPOBOJTHOCTH PACTBOPOB BEIIECTB, MPOIECCOB AMCCOIMAIIUT
KHCJIOT, LIeJI0Ued U CoJIel (BO3MOXHO HCII0JIb30BaHNE BUJEO MAaTEPHUAIIbl), IPOBEIEHUE OIBITOB,



WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUsI HOHHOTO 0OMeHa (0Opa3oBaHUE OCAJKH, BbIIEICHUE
raza, o0Opa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIMX TNPU3HAKH  OKHCIUTEIHHO-
BOCCTaHOBUTEINIBHBIX MPOIECCOB (TopeHue, Pexxum pas3iioskeHus, COeANHEHH), paclo3HaBaHne
HEOPraHMYECKNX BEHIECTB C IOMOLIbIO KAadyeCTBEHHBIX 3apsAJ0B HA HWOHBI, pELICHUE
HKCIIEPUMEHTANIBHBIX 33/1a4.

HeMeTa/jibl 1 UX COeIUHEHUA

OO0me xapakTepuCTUKU TanoreHoB. OCcOOEHHOCTH COXpaHEHUS aTOMOB, XapaKTEpHBIC
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOrE€HOB.
XYMHYECKME CBOWCTBA IO THUIY XJopa (B3aUMOJEHCTBUME C MeTajllaMH, HEMETalllaMH,
menoyamn). Xnopogopoa. CossiHast KUCIIOTa, XUMHUUECKUE CBOMCTBA, MOIy4YEHUE, IPUMEHEHHE.
JelictBue XJjiopa W XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxkHelmme XJIOopuAbl U HUX
HaXO0X/JICHUE B IPUPOJIE.

OObmas xapaktepuctuka 31eMeHToB VI A-rpynmbl. OCOOEHHOCTH COXpaHEHUs aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MyecKhe CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOPOJl U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIMK KUCIOPOJa U cepbl. XMMHUYECKHUE CBOMCTBA
ceppl. CepoBomopos, cTpoeHHe, (U3UYECKHMEe M XUMHUYeckue CBOMCTBA. OKCHIBI Cepbl
NPEICTABISIIOT COOOW KHUCIOTHBIE OKCUAbl. CepHas KHUCIOTa, (PU3MUYECKHE U XHUMUYECKHE
cBo¥icTBa (001IME KaK MPeICTABUTENHN KJlacca KUCIIOT U 0COObIe CBOMCTBA). XMMUYECKUE SBICHHUS,
BKJIIOYEHUE B OCHOBY IPOMBIIUICHHOIO IOJY4YEHUs CEpHOM KHUCIOThL. [IprMeHeHue cepHOu
KkucinoTel. Conu cepHOI KUCIIOTHI, paBHas peakius Ha cyiab(ar-uoH. HaxoxaeHue cepsl U UX
COEIMHEHUH B IpHUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpebl COCUHEHUSMU CEPbI
(KMCTIOTHBIE I0%KIH, 3arpsA3HEHUE BO3TyXa U BOJIOEMOB), KaK €ro Mpe0TBPaTHUTh.

OOmast xapakrepucTuka s71eMeHTOB V' A-rpynnbl. OCOOEHHOCTH COXpaHEHHs aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoJEe, (QU3MYECKHEe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4ecKue 1 XMMU4YecKHue
CBOICTBa, Moxy4yeHue U npuMmenenue. Coiau aMmmuaka, uX QU3NYecKue u XMMHUUECKHEe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha MOHBI aMMHaka. A30THas KHCIIOTa, €€ IOJIy4EHUE,
¢usznueckue M XHMMHUYECKHE CBOWCTBa (00IIME Kak NPEICTaBUTENM Kiacca KUCIOT H
OTJIMYMTEIIbHBIE CBOMCTBA). VCII0Ip30BaHNE HUTPATOB U COJIM AMMHAKA B KAUECTBE MUHEPAIBHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docdopa, puznueckue u xumudeckue cporctsa. Okeun docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, noiyueHue. Vcmosnbp3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOpPEHHI.

O6mas xapakrtepuctuka smeMeHToB IV A-rpynnbl. OcOOEHHOCTH COXpAaHEHUS aTOMOB,
XapaKTepHBIC CTENICHH OKHUCIICHHS. YTIEPOJ, aJUIOTPOITHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, (GU3NYEeCKue W XUMHUECKHEe CBOMcTBa. AncopOuus. KpyroBopoT BbImosHsSETCS B
npupozge. OKcHIbl XJjopa, UX (QHU3MUECKHE W XUMHUYECKHE CBOWCTBA, ICWCTBUE HAa JKUBBIC
OpraHu3Mbl, MOJYYEHHE M IMPHUMEHEHHE. DKOJIOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCHIAOM
Bo3ayxa ( IV ), runoresa rino6anbHOr0 MOTEIUIEHUS KJIMMaTa, MapHUKOBBIN 3 dexT. YronpHas
KHACJIOTa U €€ CONM, MX (U3WYECKHe W XMMHUYECKHE CBOWCTBA, IMOJYYCHHE W HpPUMEHEHHE.
KavecTBeHHas peakuust Ha kapOOHaT-UOHBI. lcnonb3oBaHMe KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHayaNbHBIE TOHATHS 00 U3MEPSAEMBIX BELIECTBAX, KAK O COSAMHEHUSIX OKPYKaIOIIeH
cpensl (MeTaH, 9TaH, 3TUJIEH, alleTUJIEH, STaHOJ, INIMIEPUH, YKCycHasl kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepaboTKu



(OeH3uH), UX pOJIb B OBITY U MPOMBINUIEHHOCTH. [Ipeokenne o JKu3HEHHO BaKHBIX BEIECTBAX:
KHUpax, Oesikax, YriaeBoJaX — W UX pOJIM B JKU3HU 4ejoBeka. MarepuaabHOE €AMHCTBO U
HEOPraHUYECKHUE COCAMHEHUS.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IIOJIyY€HHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmue mpencraBieHus o0 okcume kpemuus ( 1V ) u
KpeMHHEBOM KkucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm

UCCIIEIOBaHME O00pa3lloB HEOPraHWYECKUX BEILIECTB, CBOMCTB COJSHOM KHCIIOTBHI,
MMPOBEACHNEC KAYCCTBCHHBIX COGI[I/IHCHI/Iﬁ Ha XJIOpHUJ-HOHBbI H Ha6JIIOILeHI/IC IMPU3HAKOB HX
MPOTEKaHUs, IKCIIEPUMEHTHI, OTpaKeHHEe (PU3NYECKUX U XMMHYECKUX CBOMCTB rajJOT€HOB M HX
COEIMHEHUIN (BO3MOXHO HCIOJIb30BAHUE BHJEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpa3uamu
XJIOpUJIOB (TaJOreHHUI0B), O3HAKOMIIEHUE C 00pa3laMu. cepbl U UX COSAMHEHUSIMH (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOIIOJEHUE 3a TPOLECCOM OOYIIIMBAaHUS caxapa MOJ
JNEHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, HM3YYEHHME OHKCIUTyaTallHOHHBIX CBOWCTB
pa30aBICHHONW CEpPHOW KHUCIIOTHI, IMPOBEJICHUE KAYSCTBEHHOI'O peXHMa Ha Cyiab(haT-uoH u
HAOJIO/IEHUE TMPHU3HAKOB €€ MPOTEeKaHUs, HaONoJeHue ¢ (PU3NYECKUMHU CBONCTBAMH a30Ta,
docdopa 1 ux coequHEHHH. (BO3MOKHO UCIOJIB30BaHNE BUICOMATEPUAIOB), COOpaMU a30THBIX U
docdopubix ymoOpeHHii, moiaydeHue, cOOp, paclo3HaBaHME M HM3yYEHUE CBOMCTB aMMHaKa,
IIPOBEJICHNE KAaueCTBEHHBIX MOHOB aMMuaka U Qocdar-noHa W H3y4yeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHS KOHIICHTPUPOBAHHON a30THON KHCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), M3yYEHHE MOJENIeld KpUCTANIMYECKUX PpEemIETOK aiamasa,
rpadura, QymnepeHa, oO3HAKOMIIEHHE C XHUMHUYECKOW ajcopOlmeil pacTBOPOB BeIECTBa
aKTUBUPOBAHHBIM yIJEM M METOJOM NPOTHUBOrasa, MoJyuyeHue, cOOp, pacro3HaBaHUE U
HCCJIETIOBAaHKNE CBOMCTB YTIIEKHCIIOTO ra3a, MPOBEACHUE KaUYeCTBEHHBIX BEIIECTB Ha KapOOHAT U
CUJIMKAT-UOHbBI W H3YUCHUC TIIPHU3HAKOB MHX IMPOTCKAHHA, O3HAKOMJICHHEC C HpOI[YKIII/ICI\/’I
CUJIMKATHOM TEXHHUKH, PELIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 Teme «BakHeile HeMeTaubl U
UX COCTUHEHUS». ».

MeTajliibl M UX COEeAHMHEHUS

OO0mas xapakTepucTHKa d1eMeHToB Jl. — MaTtepuaabl HA OCHOBAaHMM MX PACIOJIOKCHHS B
[lepuonnueckoii cucreme snemeHToB Jl. M. MennaeneeBa u HampsbkeHue atomoB. CTpoeHue
METAJIOB.  Merajuinueckass CBSI3b M METAUIMYECKas  KpPUCTAJIMYECKass  peneTka.
DNEKTPOXUMUYECKUN Pl HANpsDKEHHBIX MeTauioB. (DU3MYecKkne U XUMUYECKHE CBOMCTBA
MeTtauioB. OOmme crnocoObl ToNydeHHs MeTauioB. [IpeioxkeHne Mo PEMOHTY OCHOBHBIX
MaTepHaioB, CIIOCOOBI 3alTUTHl UX OT MOBpexaAcHHUSA. CruiaBel (CTanb, YyTyH, JIOPATIOMUHUH,
OpoH3a) 1 UX MPUMEHEHHUE B OBITY M MMPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: noJiokeHue B [lepuoanueckoit cucreme OCHOBHBIX 31eMeHToB /1. M.
MeHnneneeBa, CTpOCHUE KX aTOMOB, HAaXOXJeHHWE B mpupone. PU3NYECKUE U XUMHYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCIUHCHHI.

[IlenoyHO3eMeNbHBIE METAJIIBI MAarHUHM U KAJIBIWI: TTOJI0KeHHE B [lepuoanyeckoii cucreme
¢ ucnoib30BaHueM 31eMeHToB [l. 1. Menaeneesa, CTpoeHre UX aTOMOB, HAXOK/JIEHHUE B IPUPOJE.
®dusnyeckue U XUMHYECKHUE CBOWMCTBAa MarHus W sIBIICHUs. BaxxHeimme coequHeHus (OKCHI,
TUAPOKCHU, cOIn). JKECTKOCTH BOJBI U CLIOCOOBI €€ OTpaHNYCHUSI.



AJIIOMUHUMI: TIOJIOKEHUWE B mepuoandeckond cucteMe snemeHToB [[. U. Menpgeneena,
CTPOCHHE aTOMa, HaXOXKJIeHUE B Npupojie. PU3NvecKue U XMMUYECKHE CBOMCTBA TOIBEPratoTCs
BO3JICHCTBUIO. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA BIHSIIOT.

JKene3o: nosioxkenue B nepuoandeckor cucreme snementoB . 1. MenneneeBa, crpoeHue
aToMa, HaxoxjaeHue B mnpupoae. Pusznueckue U XUMHUYECKHE CBOiicTBa kene3a. OKcCuubl,
TUAPOKCHUIBI U TBEpIbie BeecTBa xxene3a (1) uxenesa (1), ux cocras, cBOMCTBA ¥ TOJTyYSHHE.

Xumuueckuii IKcnepumenm

O03HAKOMJICHHE C OOpa3lamMi METAIOB M CIUIABOB, MX (PU3NYCCKUMHU MPOSBICHUSMHU,
U3YYCHUE Pe3yIhbTaTOB KPHUCTAIUIOB METAJUIOB (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB),
B3aUMOJICICTBUE OKCHIOB METAUIOB M HATpPUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IMpOIECCa TOPEHHUsS JKee3a B
KHCIIOpOoJie  (BO3MOXHO  KCIIOJIb30BAaHUE BHUJCOMATEPHAIIOB) , TPU3HAKK IPOTCKAHUS
KaueCTBEHHBIX Pa3psI0B HA MOHBI: MAarHUs, MICTOYHUKH, BKITIOYAIOT, IIMHKA, Xkene3a (1) u sxenesa
( 1), memu (1l ), HabmrocHME W OIMHKCAHHE MPOLECCOB TOPEHUS MOHAMHM HATpHUs, Kalus M
UCTOYHUKOB (BO3MOXKHO HCIIOJIb30BAaHNE BHJICOMATEPHANIOB), HCCIEAOBaHUE aM(OTepHbIE
CBOICTBa I'MJIPOKCH/Ia BO3ACHCTBYIOT U THAPOKCH/IA IIMHKA, PEIICHNE SKCIIEPUMEHTANIbHBIX 3a7a4
o TeMe «BakHele MeTajjbl U UX COCIUHCHHS.

XuMHus M OKpYyKaoLias cpeaa

BGHIGCTBa U MaTcpurajbl B IMOBCEAHEBHOM KM3HU YeJ0BEKa. be3omacHoe HCIIOIb30BaHUE
BEIIECTB U BO3ACHCTBHUE B 6I>ITy. HepBa;I TIOMOIIb IIPpH OKOraX U OTPABJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarollel cpezpl (MpeiesibHas TOMyCTUMasi KOHLEHTpaIHsl
BerecTs, ganee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).
Mesicnpedmemmuwie ceasu

Peanu3anus MeXIpeaMETHBIX CBS3€H NMPU M3YYEHUN XUMHUHU B 9 Kiacce OCylIeCTBISAETCS
IIOCPEICTBOM UCIIOJIB30BAHUS KAK €CTECTBEHHO-HAYYHBIX ITOHATUH, TAK U IIOHATUMN, ABIISIOIIUXCS
CHUCTEMHBIMU JUIS JIETKUX BELIECTB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmre ecTeCTBEeHHO-HAyYHbIE TOHATHS: Hay4YHbIe (aKThl, THUMOTE3a, 3aKOH, TEOpPHs,
aHaJIN3, CUHTE3, KJIaccu(uKaIus, mepuoIuIHOCTh, HAOMIOICHNE, SKCTIEPUMEHT, MOICTTUPOBaHNE,
HU3MEPEHHE, MOJICIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPUAITHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKHH 3apsij, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, ras,
pacTBOpeHHE, PaCTBOPUMOCTDb, KpUCTANIMYECKas. pemérka, CIjiaBbl, (pU3nYecKue U3MEpeHHUs,
MIPOU3BOIHBIE U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIaHeTa, 3BE3/1b1, CoHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHMUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.



I'eorpadus: armocdepa, ruapocdepa, mose3Hbie HCKOMAaeMbIe, TOPHBIE TTOPOJIbI, TTOJIC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TPOTpaMMbl 0a30BOM 00pa30BaTEIbHON IEATETLHOCTH
3aKJIIOYAlOTCd B IPOBEJCHUU OOYyUeHMsS B €IMHCTBE OOpa30BaTEIbHOM M BOCHHUTATEIILHOM
NeSITEIbHOCTH B COOTBETCTBUU C BKJIIOUEHHEM COLIMOKYJIBTYPHBIX M JyXOBHO-HPABCTBEHHBIX
[IEHHOCTEW, MPOBOJAMMBIX B OOIIECTBE COOJIOACHUS W HOPMaMHU TOBEACHUS U COOJIIOJICHHS
npolecca CaMOIO3HaHUs, CAMOPA3BUTHS U COLMATTU3ALMH O0YUYarOIIHUXCSL.

JInyHOCTHBIC PE3YyJIbTaThbl OTPAKCHUA CII0OCOOHOCTH 06yqa101111/1xc;1 PYKOBOJUTH CUCTEMOM
MO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaIII/Iﬁ " paCliupCHUs ONbITa ACATCIbHOCTH HAa €€ OCHOBEC, B TOM
YHCJIC B 4HaCTHU:

1) maTpuoTHYecKoe BOCIUTAHHE |

[ICHHOCTHBIE OTHOIICHUSI K OTECUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HAcJeIUI0, MOHMMAaHWE 3HAYCHHMS XUMUYECKOW HAayKl B COBPEMEHHOW JKM3HHM OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JTIOCTOBEPHOW MH(OpMAIUEH O MEPEeAOBBIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XUMHHM, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX O YCTPOHCTBax
Mupa 1 oOlIeCTBa;

2) BbICIIIee 0Opa3oBaHme:

MPEJCTABICHUE O COUMAIBHBIX HOPMAaX M NpaBUJIaX MEKIWYHOCTHBIX OTHOUIEHUW B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, YydeOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M APYTHX BUIAX ACATEIHHOCTH, MOJTOTOBKE K Pa3HOOOpa3HOU
COBMECTHOM JIeATEIbHOCTU MPHU BBINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBIOJIHEHUU
XUMUYECKUX  OKCIEPUMEHTOB, TOCTPOCHHUH  y4EOHBIX  TPOEKTOB, CTPEMIICHUSX K
B3aMMOIMOHMMAHHIO ¥ B3aUMOIIOMOIIIH. B TIPOIIECCE ITOM yueOHOMN eI TeNbHOCTH, aHATU3UPYHTE
CBO€ MOBEJAECHUE U MOCTYIKU CBOMX TOBAPHINECH C MO3UIMU MOPAIBHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MTOCIIEACTBUM MOCIEAYOUINX ICVCTBUN;

3) HEHHOCTH HAYYHOTO MO3HAHUS '

MHPOBO33PEHUYECKHE HAYYHBIC MPEJCTaBICHUS O (PU3MUECKUX CBOWCTBAX U COCTOSHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY MOJIXOAY Pa3BUTHUS HAYKU M (DyHIaMEHTAIbHBIX MPUHIIMIIOB
IJId TIOHMMaHHuA CYIIHOCTHU KapTHH MHpa, NPCACTaBJICHUA 00 OCHOBHBIX MDpUHOHUIIaX pPasBUTHUA
IIPUPOJBI, B3aUMOCBSA3SIX YEJIOBEKA C NPUPOIAHOU CPENOM, O POJIM XMMHUHM B IIO3HAHUU 3THUX
3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJy4YE€HUE HOBBIX 3HAHHUM B 00JIaCTH XUMUH,
HEOOXOMUMBIX [JJIsi HaOJIOJAEHMs] 3a IMpoleccaMd M MEPONPUSTHUSIMH, I03HABaTEIbHOM,
WH(OPMAIIMOHHOW W YUTATEIhCKOM KYyIbTYpbl, B TOM YHCJIEC HABBIKH Pa0OTHI C y4eOHBIMU
TEKCTaMU  CaMOCTOSITENIBHO,  CIIPABOYHOM  JINTEPATypoH, JOCTYHNHBIMH  TEXHUYECKUMU
UH(OPMAIIMOHHBIMU TEXHOJIOTUSIMU;



WHTEpPEC K OOyYEHHIO W TO3HAHHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHHUI0, TIPOSKTHOM M HMCCIICA0BATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUEHUS B IIEPCIICKTUBE;

4) ¢popMupoBaHHEe KYJIbTYPbI 310POBbS :

OCO3HAHHE LIEHHOCTEN JKU3HH, OTBETCTBEHHOT'O OTHOLLIEHUS K CBOEMY 3/I0pPOBbIO, YCTaHOBKA
Ha 3/10pOBBIM 00pa3 >KMW3HM, OCO3HAHUE IIOCIEACTBUI M HENPUATHBIX BPEIHBIX IPHUBBIYEK
(ynorpeOsieHHe aiKorojsi, HApPKOTHUKOB, KypeHHUs), HEOOXOAWMOCTh COOJIOJCHHUS MPABUI
0€30I1aCHOCTH IIPU JABMIKEHUH ¢ XUMUYECKUMU BELIECTBaMU B ObITY U 00OCHOBAHHUE JKU3HU;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpPEC K MPAKTHYECKOMY HW3YYEHHIO Npodeccuii W TpyAa, OTHOLICHHE K TPyLy H
pe3yJsipTaTaM TPYJOBOM €ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IIPEIMETHBIX 3HAHUI
[0 XMMHUHU, OCO3HAHHBIA BBHIOOP MHAMBHMIYAJbHOM TpPaeKTOpUHU, IMPOAOLKEHHE 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTEW K XMMHH, CBSI35M M ycCIleXaM, YCIELUIHOCTb
npodeccuoHanpHasi  JEATEIbHOCTh W pPa3BUTUE HEOOXOIMMBIX  YMEHHH, TOTOBHOCTh
a/IalITUPOBAThCs B IPO(ecCHOHANbHOI cpele;

6) 3K0JIOrHYecKoe BOCIIMTAHME:

DKOJIOrMYEeCKOEe OTHOIICHHE K npupoAc Kak HCTOYHHUKY KH3HH Ha 36MJI€, Ha OCHOBEC €€
CYHICCTBOBAaHHUA, ITOHUMAaHUC LICHHOCTEH 340pOBOTO U 0€30I1acHOr0 o6pa3a JKH3HH,
OTBETCTBCHHOC OTHOIICHUEC K CO6CTBGHHOMy MNPUHIHUITY U IICUXUYCCKOMY 310POBbI0, OCO3HAHHNE
IMPUHIIUIIOB COGJ’IIOI[GHI/ISI paBuJI 0e30I1acHOro MOBCACHUA ITPU pa60Te C BCIICCTBAMHU, a TAKKC B
YCTAaHOBJICHHOM HOPSAAKE, YIPOKAOMIEM 3/I0POBbIO U J)KU3Hb J'IIOI[Cﬁ;

CIIOCOOHOCTH MPUMEHSIThH 3HAHUS, TOJIYICHHBIC TTPH U3YICHUH XUMHUH, JUTS PEIICHUS 3a/1a4,
OKpYXKarolle MPHUPOAHON cpedbl, AJs TOBBIIMICHUS YPOBHS OCOOOW KYIBTYpPBI, OCO3HAHUS
r100aIBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeEM U CITIOCOOOB UX PEHICHUS C IIOMOIIBI0 METOJI0B
XUMHUH, OJKOJIIOTUYECKOTO MBIIUICHHs, HAaBBIKOB PYKOBOJCTBA HMH B TI03HABATEIbHOM,
KOMMYHUKATUBHOUN M COLIMATIbLHOM cdepe. MpaKTHKa.

METAINPEAMETHBIE PE3YJIbTATbHI

B cocraBe MerampenMeTHBIX pe3ylIbTATOB HUMEIOTCS 3HAaYMMble s (HOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUNoTe3a, (akT, CUCTEMa,
IIPOLIECC, IKCIIEPUMEHT U IPYTUE), KOTOPHIE NCIIOJIB3YIOTCS B ECTECTBEHHO-HAYUYHBIX XUMHUYECKHUX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATHX IPEeaAMEeTOB (hOpMHUPOBATH NMPEACTABIECHUS. O
LIEJIOCTHOM KapTHHE HAay4yHOI'O MHUpPA, U YHHBEpCAJIbHBbIE Hay4HbIe JEHCTBUS (ITO3HABATENIbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJSATUBHbBIE), KOTOpbIE€ TIO3BOJSIOT  00ECNEeYUTh MOMOIIb K
CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U SIBHO YUE€OHOH /1A TETbHOCTH.

IHo3HaBaTe/IbHbIEC YHHMBEPCAJIbHBbIE TEXHOJIOIHYECKHE 1elCTBUS

Ba3oBble JJornueckue geicTBus:

METO/IbI UCIIOJIB30BaTh IPUEMBI JIOTUYECKOTO MBIIIUICHUS IPU OCBOCHHUH 3HAHHI: PACKPBITh
CMBICI NOHATUM (BBIAEIUTH MX XapaKTEpHbIE MPU3HAKH, COXPAHUTh B3aWMOCBS3b C JIPYTUMHU

HNOHATUSAMM), UCIOJIB30BATh KOHLENIMU 751 OOBSICHEHUS OTIENbHBIX (DAKTOB M HANpaBlICHHH,
BBIOOPKY OCHOBaHHMSI W KpHUTEpHUs Ui KJIACCU(UKAIMM OPraHMYEeCKUX BELIECTB U



3aKOHOMEPHOCTEH, COXpaHEHHE MTPUUYNHHO- MOCIEAYIONINE CBI3U MEXKIY 00bEKTaMU U3YYCHUS,
MOCTPOCHUS JIOTUYECKUX PACCYXACHUU (MHAYKTUBHBIX, JEAYKTUBHBIX, II0 aHAJIOTHSM),
BBITIOJIHEHUS BBIBOJIOB U 3aKIIOUYCHUM;

YMETb MPUMEHATH B IPOLIECCE MO3HAHMS IMOHATHM (IPEIMETHbIE UM METaIlpEeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MCIIONb30BaTh B XHMHH, IPEOOpPa30OBBIBATH LIUPOKO
IPUMEHSEMbIE B XMUMHMM MOJIENIbHbIE IPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOJINYECKHE
9JIEMEHTBI), XUMHUYECKYI0 (OpMYyNy U ypaBHEHHE, MEIULMUHCKUNA PEXKHUM — IMPHU BHIIOIHEHUU
y4eOHO-II03HABATENbHbIX 33a4 , C YYETOM JTHX MOJIEIbHBIX IPEICTAaBICHUM BBIABIATH U
XapaKTepu30BaTh OTHEJIbHBIC MPHU3HAKU HM3y4aeMbIX OOBEKTOB — JJIEMEHTApHBIX BEIECTB U
(U3NUECKUX TPUYHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBS3H U
MIPOTUBOPEYMS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciaeaoBaTeaLCKUe AeiiCTBUS |

YMETH UCIIOJIB30BaTh INOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMTO3HAHU A, 4 TAKIKEC
B Kadyc€CTBC OCHOB JIA (1)OpMI/Ip0BaHI/I$I TUIoTe3 110 HaIlpaBJICHHUIO K IIPABHIIBHOCTH
BBICKa3bIBA€CMbIX Cy)KI[CHI/If/'I;

[TpuoOperenue ombiTa MO IUIAHUPOBAHHUIO, OPTaHU3ALMU U IPOBEJIEHUIO YUYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIECCca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOpMyIHpPOBaTH OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM MPOBEIAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIIET OTYET O MPOJIEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHUue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
U GOpM MPEICTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAst TUTepaTypa
[0 XUMHYECKOMY COJEpXaHHUI0, CIIpaBOYHble IocoOus, pecypcel MHTepHeTa), OLEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHUE MPUMEHATh Pa3JIMYHbIe METO/IbI U 3alIPOCHI MPU MOUCKE U 0TOOpE UH(OPMAIU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS Y4€OHBIX M TIO3HABATEIILHBIX 3a/1a4
OTpENIeJIEHHOr0 THUMa, MPHOOpETeHHe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAILMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, BJIaJeHHE KYJIbTYypOH, aKTHBHOE HCIIOJIH30BAaHHE PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeiCTaBICHUS
UHPOPMAIINK ¥ WLTFOCTPUPOBATH PENIaeMbIe 3aJ1aud MEPEHOCKHBIMI CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduKoB U UX KOMOMHALIUSAMU;

yMETh HCHOJb30BaTh M AHAIM3MPOBATH B Ipolecce Y4eOHOW U HCCIIeAOBATENbCKOM
JEeSTeNIbHOCTH MH(OPMALMI0O O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO03SIMCTBA, CENbCKOIO
XO034MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOLIEH ITPUPOJIHOMN CPEbI.

KoMMyHuKaTHBHBIE YHHBeEPCATbHbIE TEXHOJIOIHYeCKHe AelicTBUS:
HaBBIKHM 3aJ1aBaTh BOIPOCHI (B X0j€ nuanora U (WiHM) OOCYKIEHHUs) IO CYIIECTBYIOMIEH
oOcyxmaemMoli Teme, (QOpPMYIUPOBATH CBOM TMPEHJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS

MPEJI0KEHHOM 3a/1a4u;

JOCTHIKCHUS PE3YJIbTATOB, IMOJYUCHHBIX B IMO03HABaTEIILHOM JACATCIBHOCTH B YCTHBIX U
IMUCBbMCHHBIX TCKCTax; MACJaTb MPC3CHTALUIO PE3YJIbTAaTOB  BBIIIOJIHCHUA XHUMHYECKOI'O



JKCIIepUMEHTa (Ja00paTOPHOTO OINbITa, J1a0OPaTOPHONW pPAaOOTHI MO HMCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

METO/Bl COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABaTECIbLHOW W
UCCIIEIOBATEIbCKON JESITEILHOCTH TPH BO3HHUKHOBEHUHM TMPOOJIEM Ha OCHOBE Ydéra OOIIMX
MHTEPECOB U COTJIACOBAHMS MO3HMIUN (00CYXIEHUS, OOMEH MHEHHSMHU, «MO3TOBBIC IITYPMBI»,
KOOpJWHAIMS JICHCTBUN YYaCTHHKOB, ONPEICIICHUE OMPEACICHHBIX IO KPUTEPUSM KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).

PerJIﬂTI/IBHbIe YHUBEPCAJIbHbIC TEXHOJOTUYIECCKHUE HeﬁCTBHﬂ!

YMCHHUE CaMOCTOATCIIBHO OIPCACIIATh MHOEINW ACATCIBHOCTH, IINIAHUPOBATb, MH3Yy4aThb,
KOHTPOJMPOBATL U IIpHU HeO6XOI[I/IMOCTI/I KOPPCKTUPOBATL CBOKO JACATCIIbHOCTD, BH6I/IpaTB
HauoboIee 3(1)(1)6KTI/IBHI)I€ MCTOABI pCHICHUA HAYYHBIX W ITIO3HABATCIIbHBIX 3a/1a4, CAMOCTOATCIILHO
COCTABJIATH WX KOPPCKTUPOBATDH HpeHHO)KCHHBIfI AJIrOpUT™M HeﬁCTBHﬁ ITIPpH BBIIIOJIHCHHUHN SaHaHI/Iﬁ
C yT-IéTOM MMOJIYy4YCHH HOBBIX 3HAHUUI N3y4aCMbIX 00BEKTOB — B€IICCTB U peaKHI/Iﬁ , OICHUBATb
COOTBCTCTBUC  IIOJIYYCHHOI'O  pE3yJibTaTa 3asiBJICHHOM nejam, YMCETb  HCIIOJIB30BAaThb U
AHAJIM3UPOBATE KOHTCKCTEI, IPCAJIaracMbIC B (1)YHI[aMeHTaJII)HI)IX 3agadax.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yabTATOB [0 OCBOCHUIO CONEP/KAHUA, YCTAHOBICHHOIO JaHHOU
benepanbHOi paboueil mporpaMMoi, MOJy4YeHbl: NOJYYEHHbIe 00ydJarolIecs UMEIOT Hay4HbIe
3HAHMS, HABBIKW W JCWCTBUS, XapaKTepHble Ul TNpeAMETHON obmactu «XuUMHS», BUIbI
JeSITebHOCTH IO MOJIyYECHHUIO HOBBIX 3HAHUU, MX SKBUBAJICHT, IpeoOpa3oBaHue U MIPUMEHEHHE B
Pa3IUYHBIX 00JACTSIX. COBPEMEHHBIN U HOBBI.

K koHy oOydeHust B 8 kiiacce mpeaMeTHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaAIOLIUXCSl YMEHUI:

PACKpBITh CMBICT OCHOBHBIX TOHSTHUW: aTOM, MOJEKYJa, XHMHYECKHH JJIEMEHT, MNpPOCTOe
BEIIECTBO, CIIO)KHOE BEIECTBO, CMech (OJHOPOAHAs W HEWTpalibHas), BaJCHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAs U MOJIEKYJISIpHAas Macca, KOJJMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBasi JI0Jii XMMHUYECKOTO 3JIEMEHTa B COSAMHEHMSIX, MOJSPHBIA. 00BheM, OKCHI, KHCIOTa,
OCHOBA, COJIb, DJIEKTPOOTPHUIIATENBHOCTh, CTENEHb OKHUCJIEHUS, XHMHUYECKas peakius,
KIaccuduKanus XuMudeckux BemiecTs: [Ipunnumnel coenunenuit, Pexxum paznoxenus, @opma
npeBpaimieHus, Pexxum oOmeHa, DK30- UM IHAOTEPMHUYECKUE SIBICHUS, PeXUM TEpMUUYECKOTO
addekra, aToM aTOMa, HNEKTPOHHBIN CII0i aToMa, aTOMHAsi OpOUTaNb, paIIyC aTOMa, XUMUYeCcKas
CBSI3b, MOJIIPHASI U HEMOJISIPHASI KOBAJICHTHAS CBA3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, pacTBOD,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX OCHOBHBIX MOHSTHUH W MPUMEHSTH 3TH MOHATHS MPU
OINMCAHUM BEILLIECTB U UX IPOSIBICHHUI;

WCITOJIH30BaTh XWMHUYECKYI0O CHUMBOJIMKY JUISI COCTAaBJICHHS (DOPMYJ BEMIECTB M (PU3UUECKHUX
BEILIECTB;

ompeieJieHne BaJCHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTETIEHU OKHUCIICHUS
DJIIEMEHTOB B OWHAPHBIX COCIMHEHUSX, TMPUHAJICKHOCTH BEIIECTB K OMPEIEICHHOMY KJIacCy
coequHeHUN 1o (¢dopMmyliaM, BHJA XHUMHUYECKUX CBsi3ed (KOB@JIGHTHBIX M HMOHHBIX) B
HEOPraHUYECKUX COCIMHEHUSX;

pacKkpbITh CMbICH Tepuoguyeckoro 3akona JI. WM. MeHngeneeBa: MNOHATh TOHUMAHHUE
[IEPUOIUYECKON 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB OT UX I10JIOKeHUH B [lepuoandeckoii cucreme,
COXpPaHUTh COXPAHEHHWE MAaCC-BEIIECTB, TIOCTOSIHCTBA COCTABAa, ATOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKoHa ABOrajpo;



OmHcaTh W OXapaKTepu30BaTh TaOMWYHYIO (opMy dJeMeHTOB l[lepuoanueckoil CHUCTEMBI:
MPEJICTaBUTh MOHSTUS «TJIaBHAs nmoarpynna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymmna)y,
Majble © OOJNBINME TEPHUOABI, COOTHECTH 3HAYCHHUS, KOTOpPbIE WMEIOTCS B TadiuIe
«Ilepuonnueckasi cucremMa 3JeMeHTapHbIX aneMmeHToB [I». . WM. MenneneeBa» ¢ 4YUCIOBBIMU
DJIEMEHTaMH AaTOMOB JJIEMEHTOB (COCTaB M 3apsja  sapa, oOliee 4YHCIO JIIEKTPOHOB U
pacrpeziesieHue X MO0 JIEKTPOHHBIM CIIO0SM);

KJIACCHU(UITUPOBATH XUMUYIECKHUE JIEMEHThI, HEOPTAaHUYECKUE BEIECTBA, XUMUIECKUE CBOMCTBA
(10 BUAY M COCTaBY BEIIECTB, BXOSIIUX B COCTaB BEIIECTB, MO TEIIOBOMY 3D PeKTy);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIJIACCOB,
MOJATBEPXKJas ONUCAaHHE NpPUMEpPaMH MOJIEKYJISIPHBIX  pEe3yJIbTaTOB, COOTBETCTBYIOIIUX
XUMUYECKUM BEIIECTBAM;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOT'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

COTMOCTaBUTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacCy BEIeCTB, MacCOBYIO JIOJIO
XUMHUYECKOIO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JOJIO BELIECTBAa B PacTBOPE,
MIPOBECTHU PACUYETHI M0 YPABHEHUIO XMMHUUECKOTO COCTOSTHUS;

MPUMEHATH ONEPAIIM OCHOBHOW MBICIUTEIBHOMN JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
00001IeHue, cucTemMaTi3anus, Kiaccudukarys, BEISIBICHHE IPUYUHHO-CIICCTBEHHBIX CBSI3EH —
JUIS U3YYEHUSI CBOMCTB BEIIECTB M €CTECTBEHHO-HAYYHBIX METOJOB IMO3HAHUS — HAOIIOJCHUE,
U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEalIbHbIN U MBICTTUTENBHBIN) ;

cOOIIIO/IaTh TPaBUIIa TEXHUYECKOTO 00eCreueH s OCy /101 1 JIaOOpaTOPHBIM 000pyIOBaHHEM, a
TakKe MpaBuiia OOpAIIEHUs! C BEIIECTBAMHU B COOTBETCTBUU C 3(H(HEKTUBHBIMU MO 3aBEPIICHUIO
1a00PAaTOPHBIX XUMUYECKHUX OITBITOB IO TIOJYYCHHIO U cOOpY ra3000pa3HbIX BemecTB (BOAOPOIa
U raza), IpUrOTOBJICHHIO PACTBOPOB C OMPEEIIEHHON Maccod 10yl pacTBOPEHUS BEIIECTB,
MJIAHUPOBATH U TIPOBOJIUTH XUMUYECKHUE IKCTIEPUMEHTHI. TT0 PACIIO3HABAHHUIO PACTBOPOB IIeI0UeH
U KHCJIOT C TIOMOIIBIO HHIANKATOPOB (PeHOT (JaKkMyc, (hTalerH, METHIOPAHK U IPYTHE).

K kxoHmy oOydenus B 9 kjacce npeAMeTHbIE pe3yslbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUaIOLIUXCSI YMEHUI:

PACKpBITh CMBICJI OCHOBHBIX IOHSATHH: XMMWUYECKHW JJIEMEHT, aTOM, MOJIEKYJIa, NOH, KaTHOH,
AQHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTS,
CTENEHb OKHCIIEHHUS, XMMHMUECKas peaklys, XUMHUYecKas CBs3b, dPPEKT arMocdepbl, MOJb,
MOJISIPHBINA 00bEM, PACTBOP, HNIEKTPOJIUTHI. , HEANIEKTPOJIUTHI, AEKTPOIUTHUECKAs COLIMATN3ALIMS,
CocrosiHME HOHHOrO OOMEHa, KaTalu3aTrop, XWUMHUYECKOEe paBHOBecHe, OOpaTuMble U
HEOOpaTHMbIE  COCTOSIHUS,  OKHCIUTEIbHO-XMMUYECKU-BOCCTAHOBUTENIBHBIE  COCTOSIHMS,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJJIOTPONMs, aM(pOTEPHOCTS,
XUMHUUYECKasi CBs3b (KOBaJEeHTHAs, HOHHAs, MeTaJuIMyecKas), KpHCTaUIMYecKas peméTka,
KOppO3Ms METaJUIOB, CIUIaBbl, OBICTpas XHMMHUYeckas o00palboTka, MpeaeNbHO JIOIycTUMAast
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX OCHOBHBIX IIOHATHNA M IIPUMEHATH 3THU IOHATHUS IIPHU
ONMCAHUM BELIECTB U UX MPOSIBICHAN;

UCIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJISI COCTaBJIEHUS (OPMYN BELIECTB U (DU3MUYECKHUX
BELIECTB;

OIIpEJIEJICHUE BAJICHTHOCTU U CTEIEHU OKUCJICHUS DJIEMEHTAPHBIX JJIEMEHTOB B COCIMHEHHUSX,
LUKINYECKUM COCTaB, IMPHUHAUICKHOCTh BELIECTB K ONPEACICHHOMY KJIAcCy COCAMHEHHH IIO
dopmynaM, BHJ XMMHYECKUX COCIMHEHHUH (KOBaJeHTHas, HOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCIMHEHMSIX, 3aps]l HOHA [10 XUMUYECKOH opMyIie, XapakTep cpelibl B BOJAHBIX
pacTBOpax HEOPraHWYECKUX COCIMHECHMM, THUIl KPUCTAUIMYECKas pelETKa KOHKPETHOIO
BELICCTBA;

pPacKpeITh CMBICT Tmepuoauueckoro 3akoHa JI. M. MenneneeBa u pacuim(poBBIBaEM €ro
IIOHMMaHME: OIUCBIBaTh U XapaKTepH30BaTh TabuuuHyro (opmy Ilepuoanyeckoit cuctemsl



0a30BbIMH 3JIEMEHTAMU: BBIICIUTH MOHATHS «TJaBHas moarpynma (A-rpynmna)» U «mododHas
noarpymna (b-rpymma)», Mamele u  OonbloIMe TNEPUOJIBI, COOTHOCHTH (DOPMBI, KOTOpPBIE
IOPUCYTCTBYIOT B TEPUOAWYECKON. TaOiMIa, ¢ YUCIOBBIMU (DYHKIIMOHAJIBHBIMU 3IIEMEHTAMHU
9JIEMEHTApPHBIX AJIEMEHTOB (COCTaB ¥ 3apsil spa, 00IIee YHCII0 IEKTPOHOB U PACTIPEICIICHHE HX
0 SJIEKTPOHHBIM CJIOSIM), 00BACHSET O0IIHE 3aKOHOMEPHOCTH B COXPAaHEHUH CBOWCTB JIEMEHTOB
Y VX COEIMHEHUH B TIpe/iesiaX MaJIbIX IEPHOI0B U IIIaBHBIX MOATPYII C YUETOM 3apsia UX aTOMOB;
KJIaccu(UIMPOBaTh XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEUIECTBA, XUMHUECKHE CBOWCTBA
(Mo BHIy M COCTaBy BELIECTB, NMPHCYTCTBYIOIMIMX B XMMHYECKHX BEIIECTBAX, IO TEIUIOBOMY
addekTy, Mo onpeeIeHUI0 CTETICHH OKUCIICHUSI OCHOBHBIX SJIEMEHTOB);

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME M XapakTEPHbIE XMMHYECKHE CBOWCTBA IPOCTHIX U
CIIO)KHBIX BEIIECTB, NOATBEpPKJasi ONUCAHHE TPHUMEPOB MOJIEKYJISIPHBIX M HOHHBIX
COOTBETCTBYIOUIMX XMMUYECKUX BEIECTB;

COCTaBHUTh yPaBHEHUS DJICKTPOIUTHUECKON JUCCOIUAINN KUCIIOT, MIEI0YeH U COoJeH, TIOJTHbIE U
COKpalICHHBIC YpaBHEHUS, OOBSCHSIOIIME HOHHBIM OOMEH, ypaBHEHUS, ITOATBEPKIAIOIINE
CYIIIECTBOBaHHE T€HETHUECKOW CBSA3H MEK/y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

PACKpPBITh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHTEIILHBIX METOJIOB ITyTEM COCTABJICHUS OaiaHca
Oaanca Toro OajzaHca;

IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT UX Harpy3Kd, BO3MOYKHOCTH ITPOTEKAHUS
NPUPOHBIX SBJICHUHN B Pa3IMYHBIX YCIOBHUSAX;

COINOCTaBUTh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacCy BELIECTB, MacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEeHTa 10 (OopMyse COCIMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
IPOBECTH PACYETHI 110 YPABHEHUIO XUMHYECKOTO COCTOSHHS;

cOOIIIO/IaTh TPaBWIIa UCTIOIB30BAHUSI XUMUYECKOH TOCYIbI U J1a00paTOPHOTO 00OPYAOBaHUS, a
TaKXe MpaBuiIa oOpalleHNs C BEUIECTBAMH B COOTBETCTBUU € 3(P(PEKTUBHBIMU MO BBITOIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHHIO U cOOpY ra3000pa3HbIX BEUIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

NPOBE/ICHUE, MTOJITBEPKICHUE KAUueCTBa COCTaBa PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTeM XJIOpUa-, OpoMuI-, Hoaua-, kapOoHaT-, GocdaT-, CUIMKar-, Cyabdar-, FTHIPOKCUI-UOHBI,
KaTHOHBI aMMOHHMS M HOHBI HW3YYEHHBIX METAIJIOB, COJIEPXKAIIUXCS B BOTHBIX PacTBOpax
HEOPraHMYEeCKUX BEIIECTB. ;

IPUMEHSTH ONEepalii OCHOBHOHM MBICIHTEIBHON JESITEIHbHOCTH — aHAIIM3 M CUHTE3, CPaBHEHHE,
o0o011eHne, crucTeMaTu3alus, BbISIBIEHUE NPUYMHHO-CIEICTBEHHBIX CBA3EH — JUIS M3y4YeHHUs
CBOWCTB BEIIECTB W €CTECTBEHHOTO TEYCHHWsS, E€CTECTBEHHO-HAYYHBIE METONbI TTO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIIUTEIBHBIN).



TEMATUYECKOE MNJIAHWPOBAHUE

8 KJIIACC
Ne Hassanue pa3nenoB ¥ TeM NporpaMmsl KonunuecTBo yacos OnextponHbie (IU(POBLIE)
n/m Beero| Konrponbnbie | Ilpaktuueckue 0bpazoBaTeNbHbIEC PECYPCHI
paboThl paboThl
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
1.1 |Xumus — BakHas 00JIACTh €CTECTBO3HAHUS U MPAKTUYCCKO || 5 BBEIUTE 2 [[BubmmoTteka LIOK
JCSATEILHOCTH YCJIOBEKA 3HAYCHHE https://m.edsoo.ru/7f41837c ]]
1.2 ||BemecTBa 1 XMMHUYECKHE MTPOIIECCHI 15 1 BBeuTe 3HaueHue ||| [bubnuorexa [IOK
https://m.edsoo.ru/7f41837c ]]
|I[06aBI/ITL CTPOKHU
|I/ITOro 0 pa3feny H 20 H
|Pa3zle.11 2. Baxkneiiue npeacTaBUTe/IM HEOPraHNYEeCKNX BeleCTB
2.1 |[Bo3ayx. Kucnopon. [lonstue 06 okcugax 6 BBEJIUTE BBeAMTe 3HaueHue ||[[bubmuorexa LIOK
3HaYCeHUE https://m.edsoo.ru/7f41837c ]]
2.2 ||Bogopon.IlonsiTue o KUCIOTaxX U COMSIX 8 BBEJINTE 1 [[BubmuoTexa [JOK
3HaYCHUE https://m.edsoo.ru/7f41837c ]]
2.3 ||Boma. PactBopsl. [ToHsATHE 00 OCHOBAHUSX 5 1 1 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f41837c ]]
2.4 ||OcHOBHBIE KJIACCHl HEOPTAHUUECKUX COSAMHECHHIA 11 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c ]]
|I[06aBI/ITL CTPOKHU
|I/IToro 0 pa3feny H 30 H

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE COCTOSTHUA

Pa3nen 3. [lepnoanueckuii 3axkon u Ilepuoauyeckas cucrema ¢ yaementamu JI. M. MenaeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBA3b.

3.1 |[lepuonuueckuii 3akoH u [leprnoauueckas cucrtema mo
anemenTtam /1. 1. MenneneeBa. CtpoeHnue atoma

BBCOUTC
3HA4YCHHC

BBCOUTC 3HAUYCHUC

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41837c ]]



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

Ne Hassanue pa3nenoB ¥ TeM NporpaMmsl KonunuecTBo yacos ‘ OnextponHbie (TU(POBLIE)
n/m Beero|| Kontponbusie | Ilpakrtudeckue 0bpazoBaTeNbHbIEC PECYPCHI
paboThl paboThI
3.2 | Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC 8 1 BBenuTe 3HaveHwue ||[[ bubimoreka [IOK
COCTOSIHHS https://m.edsoo.ru/7f41837c ]]
|I[06aBI/ITL CTPOKH
Htoro no pazneny 15 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c ]]
|I[06aBI/ITI> B n30paHHOE
|I[06aBI/ITL pasnen
PesepBHOE BpeMms 3 BBEUTE BBeauTe 3HaueHue ||| [bubnuorexa [IOK
3HaYCHUE https://m.edsoo.ru/7f41837c ]]
|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 [ 5 [
9 KINACC
Ne Ha3zBanue pa3zienoB ¥ TeM NporpaMmsl ‘ KonuyectBo yacos ‘ OnexTpoHHbIe (LIU(POBHIE)
n/m Beero|| KoutposbHbie [IpakTuuecKue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
Pa3pnen 1. BemecTBo 1 XMMHU4YecKHe COCTOSTHUSA.
1.1 |[[loBTOpenue u yriayOieHne 3HaHUNH OCHOBHBIX Pa3/IeoB 5 1 BBeuTe 3HaueHue ||[[ bubmuoreka [IOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636 ]]
1.2 ||OcHOBHBIC 0OCOOCHHOCTH SKOHOMHYECKOTO Pa3BUTHS 4 | BBemuTe 3HaueHHe||BBeauTe 3HaueHHUe ||[[brnOmmroreka [JOK
https://m.edso0.ru/7f41a636 ]]
1.3 |[DnekTponutnyeckas aucconuanus. XUMHUYECKUE peakuu B || 8 1 1 [[bubmnoreka LIOK
pacTBOpax https://m.edsoo.ru/7f41a636 ]]
|I[o6aBHTL CTPOKH
|I/IT0ro 110 pas3zaeity H 17 H

|Pa3zle.11 2. HeMeTa/JILI M HX COeTMHEHHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Ne Ha3zBanue pa3nesioB u TeM IporpaMmal KomnnuectBo yacos DnexTpoHHbIE (IUGPOBEIC)
n/m Beero|| KourposnbHbie [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
2.1 ||O6mme XxapaKTepUCTUKH MMHUIIEBBIX 2JIeMeHTOB VIIA- 4 ||BBemuTE 3HAUYCHHE 1 [[BubmuoTexa [JOK
rpymibl. ['agoreHs https://m.edsoo.ru/7f41a636 ]]
2.2 ||OOGmiast xapakTepuCTHKa MUIIEBbIX 271eMeHTOB VIA-rpynnel. | 6 |BBeauTe 3HaueHHe| BBeauTe 3HaueHue ||[[bubmuotexa [IOK
Cepa u ee COeTUHECHUS https://m.edsoo.ru/7f41a636 ]]
2.3 ||O0mume XxapaKTepUCTHKH THINEBBIX AJIEMEHTOB BA-TpyIibL. 7 ||BBemMTE 3HAUYCHHE 1 [[BubmuoTexa [JOK
A30T, hochop U MX COeTUHEHHS https://m.edsoo.ru/7f41a636 ]]
2.4 ||OGmiast xapaKTepuCTUKa MUIIEBBIX 3J1eMeHTOB [VA-rpynmeL. | 8 1 2 [[bubmuoteka [IOK
Yriaepos U KpeMHUE U UX COCAMHEHUS https://m.edsoo.ru/7f41a636 ]]
|I[06aBI/ITL CTPOKHU |
|I/ITOro 0 pa3feny H 25 H |
|Pa3zle.11 3. MeTaJL1bl 1 HX COeTHHEHHUS |
3.1 ||O6mre cBolCTBA METAIIIOB 4 ||BBenute 3HaueHwue| BBeaAuTe 3HadeHue ||[[ bubmuorexa [JOK
https://m.edsoo.ru/7f41a636 ]]
3.2 ||BaxHeiimme MeTauIbl ¥ UX COCTUHEHUS 16 1 2 [[BubmuoTeka [JOK
https://m.edso0.ru/7f41a636 ]]
|,2106aBI/ITI) CTPOKH |
|I/IToro 0 pa3feny H 20 H |
|Pa3zle.11 4. XuMus ¥ OKpy Kauas cpeaa |
4.1 |BemiecTBa 1 MaTepuaibl B )KU3HU YeIOBEKa 3 |BBenute 3HavyeHHe| BBeauTe 3HaueHue ||[[bubmuoteka [IOK
https://m.edso0.ru/7f41a636 ]]
|I[06aBI/ITL CTPOKHU
|I/IToro o pasaeny H 3 H

|I[06aBHTL B U30paHHOE

|I[o6aBI/ITL pasnen



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne Hassanue pa3nenoB ¥ TeM NporpaMmsl KommuecTBo yacos ‘ OnexTpoHHbIe (LIU(POBHIE)
n/m Beero|| KourposnbHbie [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
Pe3epBHOE Bpems 3 ||BBemuTe 3HaueHue| BBenutTe 3HaueHwue ||[[bubnumoreka [JOK
https://m.edsoo.ru/7f41a636 ]]

|OBH_[EE KOJIMYECTBO YACOB I10 ITPOTPAMME

| 68 |

4

7 |



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

TEMATUYECKOE MNJIAHWPOBAHUE

8 KITACC
Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsuste || IpaxTuueckue | H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
1 |[[[TIpenmeT xumuu. Posb XuMuu B KU3HM yenoBeka. Tena 1 BBEJUTE BBEJUTE BBenute |(|[[bubmmorexka [JOK
1 BelecTna]| 3HAYCHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d210c ]]
2 |[[TTonsiTHE O MeTOAAX MTO3HAHUS B XUMHH ] | 1 BBEJUTE BBEJUTE BBenute ||[[bubmmorexka [JOK
3HaYCHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d227e ]]
3 |[[TIpakTuueckas padora Ne 1 «IIpaBuia paboThl B 1 BBEIUTE BBEIUTE Beeaute ||[[bubmuorexa [IOK
nabopaTOpPHH U MPUEMBI 0OpaIleHus ¢ 1ab0paTOPHBIM 3HAa4YEeHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0d23dc ]]
obopymoBaHuemM»||
4 |[[Yuctbie BemiecTBa U cMecu. CiocoObI pa3aeneHust 1 BBEJIUTE BBEJINTE BBeauTe ||[[bubmamorexa [IOK
cmeceit]] 3HA4YCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0d26ca ]]
5 |[[[TTpakTuueckas padota Ne 2 «Pa3znenenue cmeceit (1o 1 BBE/IUTE BBE/IUTE Beeaute ||[[bubmuorexa [JOK
MPHUHITUITY OYMCTKHA TTIOBAPSHHOM COJN )»] | 3HA4YCHUE 3HAYCHHE nary  |[https://m.edsoo.ru/ff0d28c8 ]
6 |[[[AToMBI 1 MOJEKYHI]] 1 BBEIUTE BBEJUTE BBenute ||[[bubmmorexka [JOK
3HaYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d2a6¢ ]]
7 |[[Xumuyeckue 31eMeHThl. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmamorexa [IOK
AIIEMEHTOB] ] 3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/ff0d2be8 ]]
8 |[[TIpocThie u ciiOXHBIC BemIecTBa] | 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexa [IOK
3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/ff0d2a6¢ ]
9 |[[[ATomMHO-MONEKyIsApHOE yueHue]] 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HAaYEeHHE 3HAYCHHE nmary | |https://m.edsoo.ru/ff0d2d50 ]]
10 ||[[3akOH TOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUIECKas 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubmmorexa [IOK
¢dbopMyna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOBR] | 3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/ff0d2eae ]]
11 |[[[OtHOCHTEeNnBHAS aTOMHAs Macca. OTHOCUTEIbHAS 1 BBEIUTE BBEIUTE BBeaute ||[[bubamorexa [IOK
MOJICKYJIsIpHas Macca]] 3HAYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d323c ]]



https://m.edsoo.ru/ff0d210c
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsuste || IpaxTuueckue | H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
12 |[[[MaccoBast 10151 XHMHYECKOTO 3JIEMEHTA B 1 BBEIUTE BBEIUTE Beeaute ||[[bubmmorexa [IOK
CoeIMHEHUSX ] 3HAYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d350c ]]
13 ||[[KommuecTBo BemiecTB. Moiib. MossipHast maccal| 1 BBEIUTE BBEIUTE BBenute ||[[bubanorexka [JOK
3Ha4YCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d5230 ]]
14 ||[[®Pu3nyeckre 1 XUMUYECKHUE SIBICHUS. XUMUYSCKas 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmamorexa [IOK
peakims]] 3HAa4YEeHHE 3HAYCHHE nary ||https://m.edsoo.ru/ff0d37fa 1]
15 ||[[IIpu3HaKu u yclIOBUS MPOTEKAHUS SKOHOMHYECKOTO 1 BBEJUTE BBEJUTE BBenute ||[[bubanorexka [JOK
s dekra]] 3Ha4YCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d3al6 ]]
16 ||[[3akoH coxpaHEHUS MacC BEIIECTB. XUMUYECKHE 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
ypaBHEHUS | | 3HaYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d3b88 ]]
17 ||[[Beraucienus koaIndecTBa, MacChl BEIIECTBA 10 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmamorexa [IOK
YpaBHEHHSIM YCTOWYHBOTO KJIMMaTa] | 3HA4YCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0d5708 ]]
18 ||[[Kmaccudukaius 53KOHOMHUYECKOTO TOTEHIIHAaIa 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexka [JOK
(coenmuHeHMSI, Pa3IOKEHHSI, 3aMEHBI, 0OMeHa)]] 3HaYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d3f34 ]]
19 |[[M. B. JIoMOHOCOB — y4YEHBIH-IHIIUKJIONEANCT. 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
O0001IeHIE ¥ CHCTEMATH3AIHS 3HAHUH | | 3HaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d40c4 ]]
20 |[[[KouTponbHas padoTta Nel mo Teme «BemiectBa n 1 1 BBEJIUTE BBeaute |[[Budmmorexa IIOK
XUMHYECKHUE COCTOSTHUS»] | 3HauUEHUE nary | |https://m.edsoo.ru/ff0d4290 ]
21 |[[Bo3myx — cmech raza. Coctas Bo3ayxa. Kucnopon — 1 BBEJIUTE BBEJIUTE BeauTe ||[[bubnuorexa [IOK
3JIEMEHT U TpocToe BernecTBo. O30H]] 3HaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d448e ]]
22 ||[[®Pu3nyeckue U XUMHUYECKHE CBOMCTBA KUCIOPOAA 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
(peaxrtuu okucieHusi, ropenus). [Toustue 06 okcumax]] 3HAaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d4614 ]]
23 |[[[Crioco0bI osTydeHHs KUCIOpOa B JIa0OpaTOPHSIX B HA 1 BBEIUTE BBEIUTE BBeaute ||[[bubamorexa [IOK
npousBojicTBe. [I[puMeHenmne kuciopoaal| 3HAYCHHE 3HAuUCHUE nary | |https://m.edsoo.ru/ff0d497a ]]
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Koutponshsre || Ipaxtuueckue || H3Y9CHHS o0pazoBaTeNbHbIE PECYPCHI
paboThl paboThI
24 |[[TeruoBoii 2 dexT, MmenumuHCKas GpopMmyiia, TiiaBa o 1 BBE/IUTE BBEJIUTE Beeaute ||[[bubmmorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- M IHIOTCPMHUCCKHX 3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/ff0d4790 ]]
peakuusix||
25 |[[TommuBo (HedTh, yroyip u MeTaH). 3arps3HeHue Bo3ayxa,| 1 BBEJIUTE BBEJIUTE BBeaute |(|[[bubanorexka [JOK
CIIOCOOBI €ro MpeaoTBpalleHus || 3HAYCHHE 3HAYCHUE nary  |[https://m.edsoo.ru/ff0d4c4a ]
26 |[[[IIpaxTuueckast padota Ne 3 o teme «llomyyenue u cobop| 1 BBE/IUTE 1 BBenute |(|[[bubmmorexka [JOK
KHCJIOPO/Ia, U3y4YECHHUE €r0 CBOWCTBY || 3HAYCHHE nary ||https://m.edsoo.ru/ff0d4ae2 1]
27 |[[[Bomopom — 3JIeMEHT u MTPOCTOE BEUIECTRO. 1 BBEIUTE BBEIUTE BBeauTe ||[[bubamorexa [IOK
Haxoxnenue B mpupose]] 3HAYCHHE 3HAYCHHUE nary |lhttps://m.edsoo.ru/ff0d4ddO ]]
28 ||[[®u3nyeckue n XUMUYECKHE CBOMCTBa BenmukoOpuranuu. | 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmamorexa [IOK
[Tpumenenuel]] 3HaYCHHE 3HauYEHUE nary  |[https://m.edsoo.ru/ff0d4ddO ]]
29 |[[TTonsiTue 0 KUCIOTaX U cOMsIX]] 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexka [JOK
3HAYCHHE 3HAYCHHE nary |lhttps://m.edsoo.ru/ff0d50d2 ]]
30 |[[[Crioco6b! monydyenust BennkoOputanuu B 1 BBE/IUTE BBE/IUTE Beeaute ||[[bubmuorexa [IOK
naboparopuu]] 3HaYCHHE 3HauUEHUE nary  |[https://m.edsoo.ru/ff0d4ddO ]]
31 |[[TIpakTuueckas padota Ne 4 o reme «[lomyuenne u 1 BBEJINTE 1 BBenute |(|[[bubanorexka [JOK
coOupaHue OpUTAHIIEB, H3yUYEHUE €TO CBOHCTBY] | 3HAYCHHE nary | |https://m.edsoo.ru/ff0d4f42 ]]
32 |[[[MonspHsiii 00BEM raza. 3akoH ABoraapol]] 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexka [JOK
3HaYEeHHE 3HAYCHHE naty | |https://m.edsoo.ru/ff0d542e ]]
33 |[[Beraucnenue o0beMa, KOJIMYECTBA ra3a Mo ero 1 BBE/IUTE BBE/IUTE Beeaute ||[[bubmmotexa [IOK
M3BECTHOMY BEIIECTBY WM 00beMYy] | 3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/ff0d55a0 ]]
34 |[[Beraucnenus 00beMOB ra3a 1o ypaBHeHuUto [TpuHIwIT 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexa [JOK
JICHCTBHS HA OCHOBE MTpaBa 0ObEMHBIX OTHOIICHHIA ra3a]] 3HAYCHHE 3HAuUCHUE nary | |https://m.edsoo.ru/ff0d5708 ]]
35 |[[Pu3nueckre u XUMUYECKHE CBOMCTBA BOJIBI| | 1 BBEJIUTE BBEJIUTE BBeaute ||[[Bubmmorexa IIOK
3HAa4YCHUE 3HAYCHHE nmaty | |https://m.edsoo.ru/ff0d587a ]]
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsuste || IpaxTuueckue | H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
36 |[[[CocTaB ocHOBanui. [TorsTHE 00 MHIMKAaTOpaX]] 1 BBE/IUTE BBEJIUTE Beeaute ||[[bubmmorexa [IOK
3HAYCHHE 3HAYCHHE nary  |([https://m.edsoo.ru/ff0d59e2 ]]
37 |[[Bona xak pactBopuTenb. HachleHHbIC 1 1 BBEIUTE BBEIUTE BBenute ||[[bubanorexka [JOK
HEHACHIIIEHHBIC pacTBOPHI. MaccoBasi 10J1s1 BEIIECCTBA B 3Ha4YCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d5b40 ]
pactBope]|
38 |[[[IpakTuueckas pabota Ne 5 o teme «lIpurorosnenue 1 BBE/IUTE 1 BBenute |(|[[bubmmorexka [JOK
PacTBOPOB C OMACHOW CMEPTHOCTHIO JT0JICH 3HAYCHHE nary | |https://m.edsoo.ru/ff0d5eba ]]
pPacTBOPEHHOTO BEILIECTBAY | |
39 |[[KouTpoabHas pabora Ne2 mo teme «Kucnopo. 1 1 BBE/IUTE BBenute ||[[bubanorexka [JOK
Bomopon. Boga»]] 3HAYCHHE nary | |https://m.edsoo.ru/ff0d6342 ]
40 |[[[Oxcuapl: cocTaB, K1accudukays, HOMEHKIATypa]| 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HaYCHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d664e ]]
41 |[[[Tomy4yeHHE M XUMHYECKUE CBOMCTBA KHUCIOTHBIX, 1 BBEJIUTE BBEJINTE BBeauTe ||[[bubamorexa [IOK
OCHOBHBIX U aM(DOTEPHBIX OKCHUJIOB]] 3HA4YCHUE 3HAYCHHE nary ||https://m.edsoo.ru/ff0d664e 1]
42 |[[[OcHoBBI: cocTaB, KinaccuUKaIysi, HOMEHKIAaTypa]] 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HaYCHUE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d67ca ]]
43 |[[TIomy4eHHne U XMMHYECKHE CBOMCTBA OCHOBAHHI || 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HAaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d67ca ]]
44 |[[KucnoTsl: cocTaB, kiiaccudukaims, HOMEHKIAaTypa|| 1 BBEJIUTE BBEJINTE BBeauTe ||[[bubamorexa [IOK
3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/ffOdfee2 ]]
45 |[[TIomy4yeHre 1 XMMHYECKHUE CBOMCTBA KUCIIOT] | 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HAYCHHE 3HAYCHHE nary  ||https://m.edsoo.ru/ff0dfee2 ]]
46 |[[[Conu (cpenHue): HOMEHKIIATYPA, CIIOCOOBI MTOTYICHHUS, 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexka [JOK
XUMHUYECKHE CBOWCTBA] | 3HAaYEeHHE 3HAYCHHE nmary  ||https://m.edsoo.ru/00ad9474 1]
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Ne Tema ypoka KonunyecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsuste || IpaxTuueckue | H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
47 ||[[[TpaxkTuueckas padota Ne 6. Pemenue 1 BBE/IUTE 1 Beeaute ||[[bubmmorexa [IOK
AKCIEPUMEHTAIBHBIX 33134 10 TeMe «OCHOBHBIC KJIacChl 3HAYCHUE nary  ||https://m.edsoo.ru/00ad9b7c ]]
HEOPraHWYECKUX COCAMHEHUIN»] |
48 |[[TeneTrueckas CBS3b MEXKIY KIIaCCAMH HEOPTaHUIECCKUX 1 BBEIUTE BBEIUTE Beeaute ||[[bubmuorexa [IOK
COCTUHCHUI | 3HAYCHHE 3HAYCHUE nary  |lhttps://m.edsoo.ru/00ad9a50 ]]
49 |[[[O6o0b1enne u cucTeMaTH3aus 3HaHui| | 1 BBE/IUTE BBE/IUTE BBenute |(|[[bubmmorexka [JOK
3HAYCHHE 3HAYCHHE nary  |lhttps://m.edsoo.ru/00ad9ch2 ]]
50 |[[KouTpombHas padora Ne3 mo Teme "OCHOBHBIE KIacChl 1 1 BBEIIUTE BBenute |(|[[Bubmmorexka [JOK
HEOPTaHMYECKUX COCAUHECHHN" ] ] 3HAYCHHUE nary  |lhttps://m.edsoo.ru/00ad9ela ]]
51 ||[[TTepBbie xuMHuueckue 3eMeHThI. [Ipenoxkenue o 1 BBEJIUTE BBEJIUTE BBeauTe ||[[bubmamorexa [IOK
TpyMIE CXOIHBIX JIEMEHTOBR] | 3HaYCHHE 3HauYEHUE nary  ||https://m.edsoo.ru/00ad9ffa 1]
52 |[[ITepmoauueckuii 3akoH u [lepuoanyeckas cucrema c 1 BBEJIUTE BBEJIUTE BeauTe ||[[bubnuorexa [IOK
anemertamu J. . Menneneera]| 3HaYCeHUE 3HAYCHHE nary  ||https://m.edsoo.ru/00ada52c ]
53 |[[TTepuobl, TPYIIITBI, TOATPYIIIIH] | 1 BBEIUTE BBEIUTE Beeaute ||[[bubmuorexa [IOK
3HA4YCHUE 3HAYCHHE naty  ||https://m.edsoo.ru/00ada52c 1]
54 |[[Ctpoenue atomMoB. CocTaB aTOMHBIX sijiep. M3oTombi] | 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubmmorexa [JOK
3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/00ada342 ]]
55 |[[CtpoeHue 3IeKTPOHHOTO 0060JI04YKa AaTOMOB JIEMEHTOB 1 BBEJIUTE BBEJIUTE BeauTe ||[[bubnuorexa [IOK
[Mepuomnueckoit cuctemsr J[. . Menaencera]] 3HaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/00ada6bc ]
56 |[[XapakTepHrcTHKa XUMHUYECKOTO JJIEMEHTA TI0 €0 1 BBEIUTE BBEIUTE Beeaute ||[[bubmmotexa [IOK
nonoxxkenuto B [lepuoguueckoit cucreme /1. U. 3HAYCHHE 3HauUEHUE nary | |https://m.edsoo.ru/00ada824 1]
Menneneenal]
57 ||[[3HaHue NepUOANUYECKOTO 3aKOHA JIJIsl Pa3BUTHS HAYKH U 1 BBEJUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
npaktuku. J{. I. MeHneneeB — y4€HbIH, meqaror u 3HAaYEeHHE 3HAYCHHE nmary | |https://m.edsoo.ru/00ada96e ]]

rpaKJaHuH] |
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Konrponsuste || IpaxTuueckue | H3YICHAA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThI
58 |[[[2nekTpooTpHUIIaTEILHOCTh ATOMOB JIEMEHTAPHBIX 1 BBEUTE BBEIUTE Beeaute ||[[bubmmorexa [IOK
3JIEMEHTOB] ] 3HAYCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/00adaab8 ]
59 |[[MoHHas XMMHUYECKas CBS3b|] 1 BBE/IUTE BBE/IUTE BBenute ||[[bubanorexka [JOK
3Ha4YCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/00adac34 ]
60 |[[KoBaneHTHas mOJIIpHAs XUMUYECKas CBS3b| | 1 BBEIUTE BBEIUTE Beeaute ||[[bubmuorexa [IOK
3HAa4YEeHHE 3HAYCHHE nary  ||https://m.edsoo.ru/00adaab8 ]]
61 |[[KoBaneHTHas HEMOJSIpHAS XUMHUYECKAs CBS3b | | 1 BBEJUTE BBEJUTE BBenute ||[[bubanorexka [JOK
3Ha4YCHUE 3HAYCHHE nary | |https://m.edsoo.ru/00adaab9 ]
62 |[[Ctenens okucieHus|] 1 BBE/IUTE BBE/IUTE BBenute ||[[bubmmorexka [JOK
3HaYCHUE 3HAYCHHE nary ||https://m.edsoo.ru/00adae28 ]
63 ||[[OkuCIUTEIbHO-BOCCTAHOBUTEIBHBIC COCTOSHUSA] | 1 BBEJIUTE BBEJIUTE BBeaute ||[[bubmamorexa [IOK
3HA4YCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/00adb076 ]]
64 |[[OxucouTeny u BOCCTAHOBUTENH |] 1 BBEIUTE BBEIUTE BBenute ||[[bubmmorexka [JOK
3HaYCHUE 3HAYCHHE nary  ||https://m.edsoo.ru/00adb076 ]]
65 |[[KonTponbHas paboTa Ne4 o teme «CTpoeHue aToMa. 1 1 BBEJIUTE BeauTe ||[[bubnuorexa [IOK
XuMuuecKas CBI3b»]] 3HAYCHHE nary  ||https://m.edsoo.ru/00adb486 ]]
66 ||[[Pe3epBHBI ypok. OO0OOIICHNE U CHCTEMATH3AIIHS 1 BBE/IUTE BBE/IUTE BBeaute ||[[bubmuotexa [JOK
3HAHUH] | 3HAYCHHE 3HauUEHUE nary  ||https://m.edsoo.ru/00adb33c ]]
67 ||[[Pe3epBHBbIii ypok. OO0OIIEHNE U CHCTEMATU3AIU 1 BBEJIUTE BBEJIUTE BeauTe ||[[bubnuorexa [IOK
3HaHUi] | 3HaYEeHHE 3HAYCHHE nmary  ||https://m.edsoo.ru/00ad9ch2 ]]
68 ||[[Pe3epBHBIii ypok. OO0OIIEHHE U CHCTEMATU3AIU 1 BBEJIUTE BBEJIUTE BeauTe ||[[bubnuorexa [IOK
3HaHUi] | 3HAaYEeHHE 3HAYCHHE nary | |https://m.edsoo.ru/ff0d61c6 ]]
|I[o6aBHTL CTPOKH
(OBIIEE KOJIMYECTBO YACOB T10 IIPOTPAMME | 68 | 4 | 4 [

9 KNNACC
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No Tema ypoka KonuvectBo wacos Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
1 |[[[(Tepuomuueckuii 3akoH. [lepuoauueckas cuctemMa yrpaBieHUs 1 BBEIUTE BBEAUTE seequre ||[[bubmuoreka [JOK
snementamu J. Y. Menneneena]] 3Ha4CHNC 3HAYICHUC Aaty |lhttps://m.edsoo.ru/00adb59e 1]
2 |[[[3aKOHOMEPHOCTH B COXPaHECHHH CBOMCTB 3JIEMCHTOB MEPBBIX 1 BBCIUTE BBCIUTE Beeaute ||[[bubnuoreka [JOK
TpeX MeproioB]] 3HAUCHUC SHaICHHC Aary |lhttps://m.edsoo.ru/00adb6b6 ]]
3 |[[[Knaccudukaims 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB] ] 1 BBEAUTE BBEAUTE seeaute ||[[bubnumoreka [JOK
3HAUCHUC SHAICHHC Aaty |lhttps://m.edsoo.ru/00adb7e2 ]]
4 |[[[Buabl XUMHYECKHUX CBSI3CH M THITbI KpUCTAUTHYECKUX peméTok]] || 1 BBCIIUTE BBCIUTE Beeaute ||[[bubnmorexka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty |lhttps://m.edsoo.ru/00adbac6 ]]
5 |[[KorTpoabHas padota Nel o Teme «IloBTOpeHue u yriayoieHue 1 1 BBC/IHTC seequre |([[]]
3HAHWI OCHOBHBIX Pa3zeiioB Kypca 8 kiacca»]] SHA9CHIC Aary
6 |[[Kmaccudpukamnms atMochepHOro BEeTpa O pa3TMIHbIM 1 BBE/IMTEC BBE/IMTC seaute ||[[bubanoreka [IOK
BO3/ICHCTBUAM] | 3HAUCHHC SHaICHHC Aaty |lhttps://m.edsoo.ru/00adbch0 ]]
7 |[[TIpemnoskeHne 0 CKOPOCTH XUMHUYECKOTO pexxuma. [Ipeanoxenne | 1 BBCJIUTE BBCJIUTE Beeaute ||[[bubnumorexa [JOK
0 TOMOTEHHBIX U T€TEPOTEHHBIX PEAKIIUsX ]| 3Ha4CHNE 3HA4CHHC Aaty |lhttps://m.edsoo.ru/00adbe9a ]]
8 |[[TTonsTHE O XUMUYECKOM paBHOBeCHH. DAaKTOPHI, BIUSIOIINAE HA 1 BBCIUTE BBCIUTE seeaure ||[[bubmuoreka [JOK
CKOPOCTh IKOHOMHYECKOTO PaBHOBECHS U MOJIOKEHHE 3HAYCHHEC SHATCHHC maty  |lhttps://m.edsoo.ru/00adc28c ]
XUMHUYECKOTO PaBHOBECHS | |
9  |[[OkucnuTeIbHO-BOCCTAHOBHUTEIBHBIE COCTOSIHNUSA| ] 1 BBC/IUTE BBCJIUTE seeaute ||[[bubnumoreka [JOK
3HA9ICHHC 3HAICHUC Aary  |Ihttps://m.edsoo.ru/00adcade ]]
10 |[[[Teopus snekTponuTUUecKoi quccoruranuu. CHiIbHbIE U C1a0ble 1 BBEAUTE BBEAUTE seequre ||[[bubnuoreka [JOK
PJIEKTPOJIUTHI | | 3HAICHHUC 3Ha9CHUE Aaty  |lhttps://m.edsoo.ru/00adcd68 ]]
11 |[[[MonHBIe ypaBHEHUS BeTpa]| 1 BBE/IUTE BBE/IUTC seeaute ||[[bubnumoreka [JOK
3HAYCHHE 3HaYCHUE Aaty  |Ihttps://m.edsoo.ru/00add448 ]]
12 |[[XumuuecKure CBOMCTBA KUCIOT U OCHOBAHUH Ha CyIIecTByOmuX | 1 BBCIIUTC BBCIIUTE seeaure ||[[bubmuroreka [JOK
B MHPE JICKTPOIUTHUECKUX JUCCOIUAIUIX |] 3HaYCHHE 3HaICHHE Aary |lhttps://m.edsoo.ru/00add5d8 ]]
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No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
13 |[[[XumHuecKue CBOMCTBA COJICH B CYIIECTBYIOIIUX 00 1 BBEJIUTC BBEIUTC seequre ||[[bubmuoreka [JOK
9JIEKTPOIUTUYECKOMN TUCCOIHALINH |] 3Ha4CHNC 3HAYICHUC Aaty |lhttps://m.edsoo.ru/00add8b2 ]]
14 |[[TIpemtosxeHHE O THAPOIH3E COJH] ] 1 BBEJIUTE BBEJIUTE seeaure |[[bubauoreka [IOK
3HAUCHUC SHaICHHC Aary |lhttps://m.edsoo.ru/00add9d4 1]
15 |[[[O600mIeHre 1 cucTeMaTH3aIs 3HAHUH | | 1 BBE/IMTE BBE/IMTE seeaute ||[[bubnumoreka [JOK
3HAUCHUC SHAICHHC Aary |lhttps://m.edsoo.ru/00addd12 ]]
16 |[[ITpakTuueckas pabora Ne 1. «PerieHue sKCriepuMEHTATbHBIX 1 BBEJIUTE 1 seequre ||[[bubmuoreka [JOK
3a1au»]] 3Ha4CHNE Aaty |lhttps://m.edsoo.ru/00addbfa ]]
17 |[[[KoutposabHas pabora N2 mo Teme «DIeKTPOTUTHYCCKAs 1 1 BBEJIUTE seeaure |[[bubauoreka [IOK
JUCCOIMAIUsl. XUMUYECKUE PEaKIIUK B pacTBOpax»|| SHATCHHC Aaty |lhttps://m.edsoo.ru/00addecO ]]
18 |[[[OOmIast xapaKTepUCTHKA raIOTeHOB. XMMUYECKHE CBOWCTBA HA 1 BBEAUTE BBEAUTE seequre ||[[bubnuoreka [JOK
OCHOBE XJ10pa]] 3HAUCHHC SHaICHHC Aary |lhttps://m.edsoo.ru/00addfe2 ]]
19 |[[[XnopBomopoa. ComnsiHast KHCI0Ta, XUMUYECKHE CBOWCTBA, 1 BBEJIUTE BBEJIUTE seeaute ||[[bubmuoreka IIOK
NOJTy4YeHUE, IPUMEHEHHeE ] | 3HavcHHEe 3HA4CHHC Aaty |lhttps://m.edsoo.ru/00adel104 ]]
20 |[[TIpakTrueckas pabota Ne 2 o Teme «Ilonydenue coysHOM 1 BBEJIUTE 1 seeaure |[[bubauoreka [IOK
KHCJIOTHI, H3YYCHHUE €€ CBOWCTBAY] ] 3HAYCHHEC maty  |ihttps://m.edsoo.ru/00ade348 1]
21 |[[Bbruucnenus no ypaBHeHusM 3 dekra, ecau oauH u3 peareHTOB || 1 BBEAUTE BBEAUTE seequre ||[[bubnuoreka [JOK
naH B n30bITKE]] 3HAUCHHC SHA4CHUC Aaty |lhttps://m.edsoo.ru/00ade488 ]]
22 |[[[O6mas xapakTeprcTHKa 37eMeHTOB VIA-rpymib] ] 1 BBEJIUTE BBEJIUTE seequre ||[[budmmoreka [JOK
3HAYCHHE 3HaYCHUE Aaty  |Ihttps://m.edsoo.ru/00ade64a ]]
23 |[[AnnorponHbie MoauduKkamu cepbl. [IpoxoxaeHne cepbl U ux 1 BBE/IMTE BBE/IMTE seeaute ||[[bubmanoreka [IOK
COC/IMHCHUH B MPUPO/Ie. XUMHUYECKUE CBOWCTBA CePhI| | 3HAYCHHC 3HA4CHHC maty  |lhttps://m.edsoo.ru/00ade64a ]]
24 |[[CepoBomopo, cTpoeHue, (U3NIecKre U XUuMHUeckue cBoiicteal] || 1 BBE/IMTE BBE/IMTE seeaute |[[bubauoreka [JOK
3HAYUCHUC SHA4CHHC Aaty |lhttps://m.edso00.ru/00ade802 ]]
25 |[[[Okcumbl cepol. CepHast KMCI0Ta, PU3HUCCKUE U XUMHUYECKUE 1 BBCIIUTC BBCIIUTE seeaure ||[[bubmuoreka [JOK
CBOWCTBA, MPUMEHEHHE] | 3HAYUCHUC 3HAYCHHC Aary \lhttps://m.edsoo.ru/00adea28 ]]
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No Tema ypoka KonuvectBo wacos Jara DnekTpoHHbIe IU(POBHIE
/11 Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
26 |[[[Xumuueckue sBiIcHHsI, 00pabOTKa Ha OCHOBE MPOMBIILICHHOTO 1 BBEJIUTC BBEIUTC seequre ||[[bubmuoreka [JOK
nporiecca MoydYeHus: CEPHON KUCITOThI. XUMHUYECKOE 3arpsA3HEHUE 3Ha4CHHE 3HAYICHUC Aaty |lhttps://m.edsoo.ru/00adec8a ]]
OKPY>KaIOIIIEH Cpebl COSAMHEHUSIMU cepamu | |
27 ||[[BerunciieHre MacCOBOM J0JIM BBITYCKA MTPOTYKIIHUH ]| 1 BBEAUTE BBEAUTE seeaute ||[[bubnumoreka [JOK
3HAUCHUC SHATCHUC Aary \lhttps://m.edsoo.ru/00adec8a ]]
28 |[[[O61mas xapakTeprcTHKa 3JeMeHTOB BA-rpymibl. A30T, 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
pacrpocTpaHeHHE B IPUPOIE, PU3UUECKUE U XUMUYECKHE 3Ha4CHNEC 3HAYCHHC Aaty |lhttps://m.edsoo.ru/00adeeab ]]
cBOMCTBA] |
29 |[[AMMHaK, ero puU3UUecKue ¥ XMMUICCKHE CBOWCTBA, MTOJyUCHHE 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
U pUMeHeHue | | 3Ha4CHNE 3HA4CHHC Aaty |lhttps://m.edsoo.ru/00adf004 ]
30 |[[[IpakTrueckast pabota Ne 3 o Teme «Ilonydenne aMmuaxa, 1 BBEJIUTE 1 seeaure |[[bubauoreka [IOK
U3YUYEHHE €r0 CBOHCTBAY || 3HAYCHHEC maty  |lhttps://m.edsoo.ru/00adf180 ]]
31 |[[[A30oTHas KUCIIOTa, ¢ (PU3MUECKIE U XUMUUECKUE CBOICTBA] | 1 BBEAUTE BBEAUTE seequre ||[[bubnuorexa [JOK
3HAUCHHC SHaICHHC Aary |lhttps://m.edso00.ru/00adf306 ]]
32 |[[Mcnonp30BaHNEe HUTPATOB U COJIM aMMHaKa B Ka4eCTBE 1 BBEJIHTE BBEJIHTE seequre ||[[budmuoreka [JOK
MHHEPAITbHBIX YI00peHHd. XUMHUYECKOE 3arpsi3HeHNE 3HAYCHHS 3HAYCHHC Aaty  |lhttps://m.edsoo.ru/00adf518 1]
OKPY’KaIOIIEeH Cpeibl COETUHEHUSIMH a30Ta] |
33 |[[[Pochop. Oxcun pocdopa (V) u pochopHas KucioTa, 1 BBE/IUTE BBE/IUTE seezute |([[bubnmnorexa LIOK
bu3nUecKkre ¥ XUMHUYECKHE CBOMCTBA, MOJTydeHHe] ] 3HAUCHHC SHAUCHHC Aary |lhttps://m.edsoo.ru/00adf68a ]|
34 |[[Ucnoab3oBanue GocdaToB B KaueCTBE MUHEPATHHBIX 1 BBC/IUTE BBC/IUTE seeaute ||[[bubnumoreka [JOK
ynoOpeHuit. 3arps3HeHe TPUPOAHOI cpeabl hocdaramu]] 3HAICHHUC 3Ha9CHUE Aary |lhttps://m.edsoo.ru/00adfc20 ]]
35 |[[Yrnepon, pacnpocTpaHeHUE B IPUPOAHBIX, PU3HUECKHUX U 1 BBEIUTE BBEJIUTE seeaute ||[[bubmanoreka [IOK
XUMHYECKMX CBONUCTBAX ] 3Ha4CHNC 3HAICHUC Aaty |lhttps://m.edsoo.ru/00adfd9c ]]
36 |[[Okcumpl, uX GpHU3HUYCCKUE U XUMHUIECKHUE CBONCTBA. 1 BBCIIUTC BBCIIUTE seeaure ||[[bubmuoreka [JOK
DKoJIOrn4YecKue mpoodIeMbl, CBSI3aHHbIC ¢ OKCUA0M Bo3ayxa (IV)]] 3HAYUCHUC 3HAYCHHC Aary |lhttps://m.edsoo.ru/00adfebe ]]
37 |[[YronbHas KHCI0Ta U €€ COJIb]] 1 BBEJIUTE BBEJIUTE seequre ||[[bubnuoreka IIOK
3HAYCHUC SHAICHHC Aary  \https://m.edsoo.ru/00ae006¢ ]]
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No Tema ypoka KonuvectBo wacos Jara DnekTpoHHbIe IU(POBHIE
/11 Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
38 |[[TIpakTuyeckas pabora Ne 4 o Teme "[losyueHue yrieKucaoro 1 BBE/IUTE 1 seeaure |[[bubauoreka [IOK
ra3a. KauectBennas peaxius Ha kapooHaT-1oH"]] 3Ha4CHNC Aaty |lhttps://m.edsoo.ru/00ae027¢e ]]
39 |[[TIepBoHauYaNbHBIC TOHATHS 00 U3MEPEHUAX KaK O COCTUHCHHSIX 1 BBEJIUTE BBEJIUTE seequre ||[[bubmmoreka [JOK
BOKpYT]] 3HAUCHUC SHaICHHC Aaty |lhttps://m.edsoo.ru/00ae054¢ ]]
40 |[[KpeMHHMii 1 €ro coeJMHEHHS ] 1 BBEAUTE BBEAUTE seeaute ||[[bubnumoreka [JOK
3HAUCHUC SHAICHHC Aaty |lhttps://m.edsoo.ru/00ae080a ]]
41 |[[[TIpakTrueckast pabota Ne 5. Perrenue skcriepuMeHTaIbHBIX 1 BBEJIUTE 1 seequre ||[[bubmuoreka [JOK
3aja4 110 TeMe «BaxkHelne HeMeTaIbl U MX COSIUHEHHUS] ] 3Ha4CHNE Aaty |lhttps://m.edsoo.ru/00ae0bf2 ]]
42 |[[[KouTponbHas padoTa Ne3 mo teme «BaxkHeliie HeMeTalIbl 1 1 1 BBEJIUTE seequre ||[[bubmuoreka [JOK
UX COCTUHCHUS] | SHATCHHC maty  |lhttps://m.edsoo.ru/00ae0el8 ]
43 |[[[O6mas XxapakTepruCcTUKa XUMUYECKHUX 3JIECMEHTOB — METaJIIOB. 1 BBEAUTE BBEAUTE seequre ||[[bubnuoreka [JOK
MeTtamuindeckast CBA3b U METAITHUECKAs KPUCTAILTHUECKas 3HAUCHHC SHaICHHC Aaty \lhttps://m.edso00.ru/00ael03e ]]
pemérka. @U3nUecKre CBOMCTBA METAIIOB] |
44 |[[[XuMudeckue CBOMCTBA METAIUIOB. DJIEKTPOXUMUICCKHI PSIIT 1 BBEAUTE BBEAUTE seequre ||[[bubnuoreka [JOK
HaMPsKEHHBIX METAJIIIOB] ] 3HAUCHHC SHaICHHC Aaty |lhttps://m.eds00.ru/00ael156 ]]
45 |[[[O6mmme criocoOb! momyueHus: metaiioB. CrutaBbl. Berauciienus 1 BBE/IMTE BBE/IMTE seequre ||[[bubnuoreka [JOK
10 YpaBHEHHUSIM YKOHOMHYECKOTO 3P PeKTa, €CITH OJNH U3 3HAUCHHC SHA4CHUC Aaty |lhttps://m.eds00.ru/00ael156 ]]
pEareHToB COAEPKUT MPUMECH ||
46 |[[[TTonsiTHE O METAJUIMYECKUX MeTaylIax ] 1 BBCIUTC BBCIUTC seequre ||[[bubnuoreka [JOK
3HAUCHHC SHAUCHHC Aaty  |lhttps://m.eds00.ru/00ael1278 ]]
47 |[[IlenouHble METAILTH | ] 1 BBE/IUTE BBE/IUTC seeaute ||[[bubnumoreka [JOK
3HAYCHHE 3HaYCHUE Aaty  |Ihttps://m.edsoo.ru/00ael4b2 ]
48 |[[[Okcuapl ¥ THAPOKCUIBI HATPHSI U KaJIHsA| | 1 BBCIUTC BBCIUTC seequre ||[[bubnuoreka [JOK
3Ha4YCHUE 3Ha4YCHUE Aaty |lhttps://m.edsoo.ru/00ael4b2 ]]
49 |[[[1LleouHO3EeMENbHBIC METAJTBI — KAJIBI[HH U MarHHi| | 1 BBCJIUTC BBC/IUTC seequre ||[[bubmuoreka [JOK
3HAYUCHUC SHA4CHHC Aary \lhttps://m.edsoo.ru/00ael5e8 ]]
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No Tema ypoka KonuvectBo wacos Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
50 |[[[BaxHeliire COeTMHCHUS HAPSHKECHUS | | 1 BBEJIUTE BBE/IUTE seequre ||[[bubmuoreka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty |lhttps://m.edsoo.ru/00ael5e8 ]]
51 |[[[O6o6IeH e 1 ccTeMaTH3alMs 3HAHU | | 1 BBE/UTE BBE/IUTE seenute |[[[]]
3HAYCHUEC 3HAYCHUC nary
52 |[[[’K&cTkOoCTh BOABI M CIIOCOOBI € orpaHrucHus || 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty |lhttps://m.eds00.ru/00ae1886 ]]
33 |[[[IpakTrueckas pabota Ne 6 o Teme "YKEcTkocTh BOJIbI U MeTOMBI|| 1 BBEJIUTE 1 seequre ||[[bubmuoreka [JOK
e€ orpannycHus"] ] 3HAUCHUC Aary |lhttps://m.edsoo.ru/00aelae8 ]]
54 |[[AnromuHMiA] ] 1 BBEMTE BBE/MTE seaute |[[bubauoreka [JOK
3HAUCHHC SHATCHHC Aaty  \lhttps://m.edsoo.ru/00aelc64 ]]
55 |[[[AMboTepHbIC CBOMCTBA OKCHIA U THAPOKCHIA]] 1 BBEJIHTE BBEJIHTE seequre ||[[bubmmoreka [JOK
3Ha4YCHUE 3Ha4YCHHE Aaty |lhttps://m.edsoo.ru/00aelc64 ]]
96 |[[[Kene3o]] 1 BBEIUTE BBEIUTE seeaure ||[[budmnoreka [IOK
3HAUCHHC SHaICHHC Aaty |lhttps://m.eds00.ru/00aeld86 ]]
S7 |[[[Okcuapl, ruapokcuabt u conu xxenesa (1) u xxenesa (I11)]] 1 BBE/IMTE BBE/IMTE seequre ||[[bubnuoreka [JOK
3HAUCHHC SHATCHHC Aaty \lhttps://m.edsoo.ru/00ae35e6 ]]
58 |[[O600menne 1 crucTeMaTH3aIusl 3HAHMH || 1 BBEJINTE BBEJUTE seeaure ||[[]]
3HAUYCHUC 3HAYCHUC nary
99 |[[TIpakTuueckas pabota Ne 7. PemieHue skcriepuMeHTaTbHBIX 1 BBCIUTC 1 seequre ||[[bubnuorexa [JOK
3aj1a4 10 TeMe «BakHeHIne MeTautbl B UX COSTHHEHU»] ] 3HAUCHHC Aaty Ilhttps://m.edsoo.ru/00ae3de8 ]]
60 |[[[Bbrumcienus mo ypaBHEHHUSAM TOCIIEACTBHM, €CIH OJUH U3 1 BBC/IUTE BBCJIUTE seeaute ||[[bubnmoreka [JOK
peareHToB JlaH B U30BITKE WK COJEPKUT IpuMecH. Berurcinenue 3HAUCHHC 3Ha4YCHHC Aaty |lhttps://m.eds00.ru/00ael750 ]]
107U Belycka npoaykuuu CocrosiHuel] |
61 |[[O000meHne u cucTeMaTH3aIys 3HAHHH | | 1 BBE/IUTE BBEJIUTE seeaure ||[[]]
3HAYCHUC 3HAYCHUC nary
62 |[[KonTponbHas pabota Ne4 o Teme «BakHEHIIIHe METAUTbI U KX 1 1 BBE/IMTE seaute ||[[]]
COCIMHEHUS || SHAYCHUE Aary
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No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Kowrponsmsie || Ipaktudeckue || A3YICHHA 00pa3oBaTebHBIC PECYPCHI

paboThI paboTsI
63 |[[BemiecTBa 1 MaTepralibl B MOBCETHEBHOM JKHU3HHU YeIoBeKa]] 1 BBEJIUTE BBE/IUTE seequre ||[[bubmuoreka [JOK

3Ha4YCHUE 3Ha4YCHHE Aaty |lhttps://m.edso0.ru/00ae3f50 ]]
64 |[[Xumuueckoe 3arps3HEeHUE OKPYKaoIIeH cpe/ibl]] 1 BBEJIUTE BBEJIUTE seequre ||[[bubmmoreka [JOK

3HAUCHUC SHaICHHC Aaty |lhttps://m.eds00.ru/00ae4270 ]]
65 |[[Posib XUMUH B PEIICHUH YKOJOTHUECKUX MPooIem]] 1 BBEAUTE BBEAUTE seeaute ||[[bubnumoreka [JOK

3HAa4CHNE 3HAYICHHC Aaty |lhttps://m.eds00.ru/00ae4270 ]]
66 |[[Pe3epBHbIi ypok. O00OIICHHE U CHCTEMATH3AIIHS 3HAHH ] | 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK

3Ha4YCHUE 3Ha4YCHHE Aaty  |lhttps://m.edsoo.ru/00ae0d0a ]]
67 |[[Pe3epBHbIi ypok. O0OOIICHNE ¥ CUCTEMAaTH3AIMs 3HAHUH] | 1 BBEJIUTE BBEJIUTE seequre ||[[bubmuoreka [JOK

3HAUCHHC SHaICHHC Aaty |lhttps://m.edsoo.ru/00adb33c ]]
68 |[[Pe3epBHBIi ypok. O00O0IICHHE U CUCTEMAaTH3AIIHS 3HAHUH ] | 1 BBE/IMTE BBE/IMTE seequre ||[[bubnuoreka [JOK

3HAUCHHC SHaICHHC Aaty |lhttps://m.edsoo.ru/00ad9ch2 ]
|)106aBHTL CTPOKH
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