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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTABJICHA HA OCHOBE TPeOOBAHMU K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEbHOM
IporpaMMbl OCHOBHOT'O 0011ero oopasoBanus, npeactaBieHHbIX B PI'OC OO0, a takxke Ha ocHOBe (emepanbHOM pabodeil MporpaMMbl BOCIUTAHUS U C YUETOM
KOHIICTILIMY TPETIOIaBaHus y9eOHOTro peaMeTa « XUMHEs» B 00pa3oBaTelbHBIX opranu3amusax Poccuiickoii @eneparum.

[Tporpamma mo XuMHM TAET TMPEACTABICHUE O IIENsAX, OOMIEH cTpaTeruu O0y4YeHHs, BOCIIUTAHUS U PAa3BUTHS OO0YYAIOIIUXCS CPEICTBAMH y4eOHOTO IMpenMeTa,
YCTaHABIMBAET 0053aTEIbHOE MIPEIMETHOE COAEPKAHNE, IPEYCMAaTPUBACT PACHIPEAEICHHUE €ro 110 KJIaccaM M CTPYKTYPHPOBAHUE I10 pa3/iesiaM H TeMaM IIPOrpaMMBbI IO
XUMHH, OIPENEISACT KOJIMYECTBEHHBIE M KAUECTBEHHBIC XAapPAKTEPUCTUKH COJEPKAHUS, PEKOMEHIYEMYIO IIOCIEIOBAaTEIbHOCTh M3YYEHMSI XMMHHM C Y4ETOM
MEXITPEIMETHBIX ¥ BHYTPHUIPEJAMETHBIX CBSI3EH, JIOTHMKH Y4e€OHOTO IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaIOUIMXCS, ONPEAesieT BO3MOKHOCTH HpeAMeTa IS
peanu3anuu TpeOOBAaHUI K pe3ysbTaTaM OCBOCHMsS OCHOBHOW 0Opa30BaTeNbHOW HPOrpaMMbl HAa YPOBHE OCHOBHOIO 00LIero oOpa3oBaHus, a Tak)ke TpeOOBaHUM K

pe3ynbrataM OOYyYCHHS] XMMHHM Ha ypPOBHE IIeJIed M3ydeHUs IMPEJIMETa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOW ACSITEILHOCTH OOYYArOMIerocsl MO OCBOCHHUIO
y4eOHOr0 Co/Iep:KaHus.

3HaHUE XUMHUM CIY)XKUT OCHOBOH At (POPMHPOBAHUS MHUPOBO33PEHUS O0YYAIOLIErocs, €ro MpeaAcTaBIeHUN O MaTepuanbHOM €JUHCTBE MHUpA, BaAXKHYIO POJb
urparot (GopMHupyeMble XUMHUEH NPEJICTaBICHHUS O B3aWMOIPEBPAIICHUAX JHEPIMM U 00 SBONIIOIMM BEIIECTB B MPHUPOJE, O MYyTSIX pelIeHus IioOaibHbIX MpolieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MUIIEBOM U HKOJIOTHYECKOH O€30MMacHOCTH, TPOOIeM 3/IpaBOOXPAHEHHMSL.

N3ydyenne xumuu:
CIOCOOCTBYET peaan3aliii BO3MOKHOCTEH Ul caMOpa3BUTHS U POPMUPOBAHUS KYJIbTYpPbl JMUHOCTH, €€ 001l U (PyHKIIMOHAIbHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHWE MBIIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEH OOYYalomUXCs, HABBIKOB WX CaMOCTOATEIbHOW Yy4eOHOW NeaTebHOCTH,
IKCMIEPUMEHTATLHBIX M UCCIIEIOBATEIbCKIX YMEHUM, HEOOXOMMBIX KaK B TTOBCEIHEBHOM JKMU3HH, TaK U B MPOPECCHOHATBHON AESITETbHOCTH;

3HAaKOMHUT CO CHCLII/I(bI/IKOI‘;I HAayYYHOI'O MBIIUICHUS, 3aKJIaAbIBACT OCHOBBLI HCJIOCTHOI'O B3IIIAa HAa CAWHCTBO HNPUPOJbI U YCIOBCKA, SBJIACTCSA OTBCTCTBCHHBLIM
STaromM

B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YUaIOLIUXCS;

CHOCO6CTByeT (bOpMI/IpOBaHI/IIO OEHHOCTHOI'0O OTHOIICHUA K C€CTCCTBCHHO-HAYYHBIM 3HAHHAM, K HNPUPOJAC, K YCIIOBEKY, BHOCHUT cBOM BKJIaJlT B DKOJIOTHMYECKOEC
o0pa3zoBaHKe 00yUYarOIINUXCS.



JlanHble HampaBieHUs B 00y4eHUN XUMHH 00eCcTIeyuBaloOTCs crieiuuKoi coaepkaHusl yueOHOro rmpeaMera, KOTOPBIN SBISETCS MeAarorn4eck aanTHPOBAaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUU Ha ONpPEeIEHHOM dTarie €€ pa3BUTHSL.

Kpr XUMHHU HAa YPOBHC OCHOBHOI'O O6HI€1"O O6p&30BaHI/I5[ OpPHUCHTHUPOBAH Ha OCBOCHHUC O6y‘laIOHII/IMPICH CHUCTEMBI IEPBOHAYAIBHBIX TTOHATHH XUMHUHU, OCHOB
HeOpFaHquCKOﬁ XUMHHU U HCKOTOPBIX OTAC/IbHBIX 3HAYNMBbIX MOHATUH OpFaHI/I‘{eCKOfI XHUMUU.

CtpykTypa cojiepaHHUsl MPOrpaMMbl IO XUMHUHU C(HOpPMHpOBaHA HAa OCHOBE CHCTEMHOrO Tonaxona K e€¢ m3ydeHuto. CojepikaHUE CKIIQJBIBACTCS W3 CHCTEMBI
MOHATUM O XMMHMYECKOM JJIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATUH O XUMHUYeckoi peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPraHU30BaHbl IO IPUHIUIY
MOCJIe/IOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOI'O YUCHHUA KaK OCHOBBI BCCT'O CCTCCTBO3HAHMS

— [lepuoanueckoro 3akona /. . MenneneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPEeACTaBICHUHN 00 IEKTPOIUTUYECKON IUCCOLUAIMH BEIIECTB B pACTBOPAX.

TeOpeTI/ILIeCKI/IC 3HAaHUA pacCMaTpuBarOTCA Ha OCHOBC SMIIMPUUYCCKU IMOJTYYCHHBIX U OCMBICJICHHBIX Ct)aKTOB, Pa3BHUBAIOTCA MMOCJICAOBATCIBHO OT OJHOI'O YPOBHA K
APYromy, BBITOJIHAA (1)YHKI_[I/II/I 0OBsICHEHHS U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOT'O IIPUMCHCHHUS U IMOJIYUCHUA U3YIACMbIX BCIICCTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MIPEJICTABICHHUS O XUMHUYECKON COCTABIISIONIEH HAyYHOU KapTUHBI MHpa B JIOTUKE €& CUCTEMHOMN
MIPUPO/IbI, IEHHOCTHOI'O OTHOUIEHUSI K HAYYHOMY 3HaHHUIO U METOJIaM IMO3HaHUs B Hayke. M3yueHne XuMuu nNpoucXoauT ¢ MPUBICYCHUEM 3HAHUMN U3 paHee U3YUEHHBIX
yaeOHbIX TipenMeToB: «OKpyxaronuii Mupy», «buonorus. 5—7 kinacce» U «duszuka. 7 Kimaccey.

[Ipu u3yyeHU XUMUU TPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKOW HayKH KaKk 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOH 1€ATEeIbHOCTU
YeJI0BEKa U KaK OJJHOI'0 M3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. 3a7aya yueOHOro mpeaMera COCTOUT B (POPMUPOBAHMM CHUCTEMbl XUMUYECKUX 3HAHUN — BaXXKHEHUIIMX
(akToB, MOHATUH, 3aKOHOB U TEOPETHUUECKUX MOJIOKEHUH, IOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, A3bIKa HayK, B MPUOOLIEHUH K HAYYHBIM METOaM
MO3HAHUS NPU U3YyYEHHUH BEIIECTB M XUMHUECKUX PEaKUUd, B (OPMHUPOBAHUU U Pa3BUTHU MO3HABATENIbHBIX YMEHHHM W MX NPUMEHEHUU B y4eOHO-TIO3HABATEIbHOW U
y4eOHO-HCCIIeI0BATENIbCKON AESITEIbHOCTH, OCBOEHUH MPaBUJl 0€3011aCHOr0 0OpaIIeHUs ¢ BEIIECTBAMU B TOBCEAHEBHOMN KU3HU.

[Ipu u3yyeHnr XUMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOpENH Takue LeNH, KaK:

— (opMHpOBaHNE UHTEUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PELIEHHUH, CIOCOOHOMN
a/lalTHPOBATHCS K OBICTPO MEHSAIOLIUMCS YCIOBUAM KU3HHU;

— HaIlpaBJICHHOCTb O6y‘-ICHI/I$I Ha CHCTEMAaTHYCCKOC HpI/IO6IJ_IeHI/IC 06yqa}0mnxc;l K CaMOCTOSATEIbHOM I103HaBaTEIIbHOM ACATCIIbHOCTH, HAYYHBIM MCTOdaM
IIO3HAaHUs, (I)OpMI/IpyIOIJ_II/IM MOTUBAIUIO U pa3BUTUC CIIOCOOHOCTEH K XHUMUU,



—o0ecTieueHne YCIOBHH, CIOCOOCTBYIONIUX MPHOOPETCHHIO OOYYArONTUMUCS OIBbITa Pa3HOOOPA3HOHM JAESITEIIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KJTHOYEBBIX
HAaBBbIKOB (KJIIO‘ICBBIX KOMHGTCHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAUCHUC IUIS PA3JIMYHBIX BUJOB ACATCIIbHOCTHU,

— opmupoBanue o0mIeH (HyHKIIMOHATFHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCJIE YMEHUN OOBACHATH U OLEHHUBATH SIBJICHUS OKPY)KAIOLIETO MUPA,
HCIIOJIb3YS 3HAHUS U OIIBIT, IOJyYEHHBIE IPU U3YYEHUHN XUMHUH, IPUMEHSTH UX IPU PELIEHUH NTPOOJIEM B IIOBCEJHEBHOM KU3HU U TPYILOBOU I€ATEIBHOCTH;

— (opMHUpOBaHKE Y 00YJAIOIIUXCA TYMAHUCTHUECKUX OTHOIICHHH, TOHMMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUH I BBIPAOOTKH HKOJIOTHYECKH 11€JIeC000pa3zHoro
MIOBEJICHUS B OBITY M TPYZOBOM IEATEIHLHOCTH B LESAX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOLICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIIMKA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHMIO HAa OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIs U HANIPABIEHHOCTH AaJIbHEHIIET0 00YUeHHUS.

OO1iee 4ncI0 4acoB, OTBEIEHHBIX I U3YUEHHUs XMMHH Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, coctapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).

COJEP/KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘IaJIbHI)Ie XUMHUYECCKHUE TIOHATUSA

[Ipeamer xumuu. Posb XuMHUM B )KM3HU YeIoBeKa. XUMUsS B cUCTeMe Hayk. Tena u BeniecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BELIECTB.
[TonsiTue 0 MeTo/1ax MO3HAHUS B XUMUHU. YncThie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB. [IpoCThIe U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas ¢popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOocTaBa BellecTB. OTHocuTeNnbHast aroMHasi Mmacca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 1011 XMMHYECKOI0 3JIEMEHTA B COEIMHEHHH.



KonnyectBo BemectBa. Moabs. MomspHas Macca. B3auMOCBs3b KOJIMYECTBa, MAacChl M YHCIAa CTPYKTYPHBIX €IWHUII BemecTBa. Pacuérel mo dopmyrnam
XUMHUYECKUX COCTUHEHHM.

®dusnyeckne U XUMUYECKUE SBICHUS. XMMUYECKas peakuus M e Mpu3HaKh. 3aKOH COXPaHEHHs MAacChl BEHIECTB. XMMHYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEeaKLUN (COeUHEHMS, Pa3JI0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, IpaBWiIaMu paboThl B JJaOOpaTopuu U mpuéMamu OOpalieHus: ¢ J1adopaTopHbIM 00OpYAOBAaHUEM, M3YYECHUE U ONHCAHUE
(¢u3N4YeCKUX CBOMCTB OOpa3l0B HEOPraHWYECKHX BEIIECTB, HAOMOJeHHE (M3NYeCKHX (TJIaBIIEHHE BOCKA, TAasHUE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE H
KOHJIEHCAllUs BOJbI) U XUMHUYECKUX (IOpEHHE CBEYM, IPOKAJIMBAHUE MEJHOW IPOBOJOKM, B3aUMOJCHCTBHE Mella ¢ KHUCIOTOW) sIBJIEHUM, HAOIIOAEHUE M ONHMCAaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPeakIuid (pa3loKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcuna meau (II) mpu
HarpeBaHuH, B3auMoJieiicTBUe xkene3a ¢ pacTBopoM conu menu (II), uzyueHue crnocoboB pa3aeneHHss cMeceil: ¢ MOMOILBI0 MarHuTa, (UIbTPOBAHUE, BbIIAPUBAHUE,
TUCTUIUISIMSL, XpoMaTorpadusi, MPOBEACHNE OYHMCTKM TOBAPEHHOW COJH, HAONIOJEHHE W OIMCAHWE PEe3yJbTaTOB NPOBEICHHS OIBITA, WLIIOCTPHPYIOMIETO 3aKOH
COXPAHEHMsI MacChl, CO3/1aHuE MO/IETIeH MOJIEKYJI (1IapOCTEP/KHEBBIX ).

Baskueiilue npeacraBuTe/ M HEOPraHNYeCKUX BellleCTB
Boznyx — cmech razos. CoctaB Boznyxa. Kucnopoa — aneMeHT u mpocTtoe BemecTBo. HaxoxaeHue kuciaopoaa B mpupojie, pusndyeckrue 1 XuMUYeCKHe CBOICTBa
(peakuu ropenusi). Oxcunpl. [Ipumenenne kucimopoaa. CriocoObl MOMydeHUs] KUCIOPOJa B Ja0OpaTOpUU M MPOMBIIUICHHOCTH. KpyroBopoT Kuciaopoaa B MpUPOJIE.

O30H — AJIJIOTPOITHAA MO)II/I(l)I/IKaLII/ISI Kucjiopoaa.

TennoBoit 3 hexT XuMHUUECKON peakluu, TEPMOXUMHUECKUE YPAaBHEHHUs, SK30- U HJO0TEPMUYECKHE peakluu. TOMIMBO: Yyroib U MeTaH. 3arps3HEeHHe BO3JlyXa,
yCUJIEHHE MTapHUKOBOTO 3((hekTa, pazpylieHue 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpoctoe BemiecTBO. HaxokaeHue Bojopoja B mpupoje, GpU3Mdeckrue W XUMUYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOOBI MOTyYEHHUS.
Kucnots! u conu.

Mossipablit 00bE€M ra3oB. Pacy€Thl 10 XUMHUYECKUM ypaBHEHUSIM.
dusnueckue cBoricTBa BoAbl. Boaa kak pactBopurens. PactBopbl. HachleHHBIE M HEHACBILIEHHBIE PACTBOPLI. PacTBOpUMOCTE BelecTB B BoAe. MaccoBast 10
BEILIECTBA B pacTBOpe. XMMHYECKUE CBOMCTBA BOJbl. OcHOBaHuA. Poiap pacTBOpOB B NPHUpPOAE M B KU3HM 4YenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHe

IMPpUPOAHBIX BOM. OxpaHa 1 OYUCTKaA IMPUPOJHBIX BO.

Knaccudukanus Heopranmueckux coeauHenmit. Okcunbsl. Kraccudukanus OKCHAOB: coneoOpasyroniie (OCHOBHBIE, KHCIOTHBIC, aM{(OTEpHBIE) U
HecoJieoOpa3zyromue. Homenkiiarypa okcuio. dusndeckue U XuMHUECKHe CBOMCTBAa OKCcUA0B. [loydenne okcumos.

OcnoBanus. Knaccuduxaius ocCHOBaHH: MENOYN U HEPACTBOPUMBIE OCHOBaHMs. HomeHkaTypa ocHOBaHMi. DU3HYECKHE U XMMHUYECKHE CBOMCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHUIA.



Kucnorel. Knaccudukanus kucinor. Homenkmnarypa kucior. dusznueckne W XHUMHYECKHE CBOMCTBa KuciaoT. Psanm aktuBHoctm MertamioB H. H. bekerosa.
[Tonydyenue KuCIOT.

Comu. Homenkiarypa cosieil. dusznueckue u XuMHU4eckue cBoicTpa cosieid. [lomydyenue conei.
I'enernyeckas CBSI3b MEXKAY KJIaCCaMHM HEOPTraHMUYECKUX COCTUHEHH.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeACTICHUE COJACP)KaHUs KHUCIOpoJa B BO3AyXe, MONydeHHe, coOMpaHue, pacro3HaBaHWE W M3YYEHUE CBOWCTB KHCIOPOJa, HAaOIIOJCHHE
B3aMMO/ICHCTBHS BEILIECTB C KUCIOPOJIOM U YCIOBUSI BOBHUKHOBEHUS U MPEKpaIleHusi ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCHJIOB M OITUCAHHE UX CBOWCTB,
MoJIydeHue, COOMpaHue, paclo3HABaHWE M W3YUEeHHE CBOMCTB BOAoOpoaa (TopeHue), B3aumMmopaeicTBue Bojopoaa ¢ okcuaom meau (II) (BO3MOXKHO HCIOIB30BaHHE
BUJICOMATEPHAIIOB), HaOIIOJeHNEe 00pa3lloB BEIIECTB KOJIWYECTBOM | MOJb, HUCCIEIOBAaHUE OCOOECHHOCTEH pACTBOPEHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNpPENEIEHHON MAacCOBOM J0J€M pacTBOPEHHOrO BEILECTBA, B3aWMOAECHCTBHE BOJABI C METAUIaMM (HATPUEM U KajlbLHMEM) (BO3MOYKHO
UCIOJIb30BaHUE BUJCOMATEPHUAIOB), UCCIENOBaHHE OOpa3Il0B HEOPraHMYECKUX BEHIECTB Pa3UYHBIX KJIACCOB, HAOIIOJCHHE HM3MEHEHHS OKpPAaCKW HHAUKATOPOB B
pacTBOpax KUCIOT U HIeoYel, n3ydenue Bzaumoiernctus okcuaa meau (1) ¢ pactBopom cepHO#t KMCIOTHI, KUCJIOT C METAJJIaMH, PEAKIIMi HEeUTpaIu3alluu, OJydYeHUE
HEpPacCTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO METajla APYIMM M3 PacTBOpa COJIM, PEUIEHUE SKCIEPUMEHTAIbHBIX 3a7ay 1o TeMme «BakHellne Kiaccel
HEOPraHUYECKUX COECIUHEHUI.

HepHOIlI/I‘leCKI/Iﬁ 3aKOH 1 l'[epuo;mqecxcaﬂ CUCTEMA XUMHUYECCKHUX 3JIEMECHTOB I[. W. MenpaeieeBa. CTpoe}me aTOMOB. XHMH4YecKas CBA3b. OKUCINUTEIbHO-
BOCCTAHOBUTE/IbHBIC PCAKIIUHN

HepBHe IIOIIBITKH KJ'IaCCI/I(i)I/IKaL[I/II/I XHUMHUYECKHUX 2JIEeMEHTOB. IIoHsATHE O rpyniax CXOAHBIX 3JIEMCHTOB (menquHe 1 IICJIIOYHO3CMEIIBHBIC MCTAJJIbI, I'aJIOI'CHEI,
HHCPTHBIC FaSBI). 9H6MCHTH, KOTOPLIC 06pa3y10T an)OTepHHe OKCHUIBI U TUAPOKCUIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cuctema xumuueckux snemenToB J[. M. MenaeneeBa. Kopotkomnepruoanas u anmuuHonepuoaHas Gopmsl [leproandeckoit
cuctembl xumudecknx 3neMeHToB Jl. 1. Menneneesa. Ilepuoast u rpynmnel. @u3ndecknii CMBICIT MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHMUYECKHUX 3JIEMEHTOB
[Iepnonnueckoii cucrems! Jl. 1. MenaeneeBa. XapakTepucTuka XUMHUYECKOIO 3JIEMEHTA TI0 €ro nojokeHuto B [lepuonnueckon cucreme /1. 1. Menneneesa.

BaKOHOMepHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHNYECKUX SJICMCHTOB, METATINIMYCCKHUX U HEMETAIINIMYCCKUX CBOICTB 11O TpynmnaMm v nepruoaam.

3Hauenue Ilepumonnueckoro 3akoHa u Ilepumonnyeckol CHUCTEMBI XMMHMYECKMX JJIEMEHTOB NI pa3BUTUS Haykh W npaktuku. J[. M. MenneneeB — y4é€HbIl u
IPaKJaHUH.

Xummnueckas cBa3b. KoBajaeHTHas (HOJ'ISIpHa}I n HCHOHﬂpHaﬂ) CBA3b. 3J'IeKTpOOTpI/II_[aTeJILHOCTB XUMHYECKHUX AJIeMEHTOB. MIOHHAs CBS3b.

Crenenb okuciieHus. OKHCIUTEIFHO-BOCCTAHOBUTEIIBHEIC pCeaKkunu. Hpoueccm OKHCJICHUS B BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

M3y4YeHHE O0O0pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THUAPOKCHIA IMHKA C PACTBOPAMU KHUCIOT W IIeNIouYei, MpPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKUUil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHUS).

Meostcnpeomemmnvwie ceasu

Peamuzanms MCKIIPECAMETHBIX CBsI3CH IIpU U3YUYCHUU XUMHH B 8 kacce OCYHICCTBIIACTCA YE€PE3 UCII0JIb30BAHUEC KaK O6H_II/IX €CTECCTBCHHO-HAY4YHbIX HOHHTHﬁ, TakK 1
HOHHTHﬁ, ABJIAIOMUXCA CUCTEMHBIMUA JJI1 OTACJIIBHBIX IIPEAMETOB €CTECCTBEHHO-HAYUYHOT'O IIUKIIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC IIOHATHA: Hay‘lHBIﬁ (baKT, runoTresa, TCOpHusa, 3aKOH, aHajliu3, CHHTCS3, KJ'IaCCI/I(bI/IKaI_II/IH, INCPUOANIHOCTD, Ha6J'IIO,I[€HI/IC,
OKCIICPUMCHT, MOACIIUPOBAHUEC, USMCPCHHUC, MO/JICJIb, SIBJICHUC.

dusnka: MaTepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, U30TOMBI, PAAHOAKTUBHOCTh, MOJIEKYJA, AIEKTPUUCCKUN 3apsil, BEIIECTBO, TEJIO, 00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, I'a3, GU3MUCCKUE BETMYUHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31b1, COTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHUecKasi peakuus

[Tepuonnueckuit 3akoH. Ilepuomuyeckas cucrema xumudeckux aemeHToB [I. M. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB
XMMHYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalaus, KAIbIMA W WX COCAUHEHUM B COOTBETCTBHM C IOJIOKEHHUEM 3JIeMEHTOB B llepuomuueckoil cucrteme u
CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUYECKOW PEMIETKU U BHUJIA
XUMHYECKOM CBI3U.

Knaccn@nxaum{ N HOMCHKJIaTypa HCOPraHWYCCKHUX BCHICCTB. XUMHUYEeCKHEe CBOMCTBA BCIICCTB, OTHOCANIUXCA K pPa3IMYHbIM KilacCaM HCOPTraHUYCCKUX
COC,Z[HHGHPIfI, TCHCTUYCCKAA CBA3b HCOPraHNYICCKUX BCIICCTB.



Krnaccudukanus XUMHUYECKUX pPEaKIUil Mo pa3iWyHbIM MpU3HAKaM (M0 YMCIy M COCTaBYy YYacTBYIOLIMX B pPEaKLMU BEIIECTB, MO TEIIoBOMY 3¢ ¢deKTy, Mo
M3MEHEHHUIO CTENEHEeW OKMCICHHUS XMMHUYECKHUX 3JEMEHTOB, M0 OOpaTHUMOCTH, M0 YYacTHIO KaTaiu3aTopa). JK30- U DHJIOTEPMHUYECKHE PEeaKIUd, TEPMOXHUMHUECKHE
YpaBHEHHSI.

[Tonatne o ckopocTH XUMHUYECKOW peakuuu. [loHarne 00 OOpaTUMBIX M HEOOPATUMBIX XMMHUYECKHUX peaknusx. [IoHATHE O TOMOTEHHBIX M Te€TepOr €HHBIX
peakuusx. [lonstue o karamuse. lloHATHe 0 XMMUYECKOM paBHOBeCHH. DaKTOpBI, BIMAIOIME HA CKOPOCTh XMMHMYECKOH PEAKIMHM M IOJIOKEHHE XMMHYECKOIO
paBHOBECHSL.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHLIf/i 0ajaHC OKHUCIIMTEIbHO-BOCCTAHOBUTEILHOM pcaKkuu. CocraBicHue ypaBHCHI/Iﬁ OKHCJIINTCIBHO-
BOCCTAaHOBUTCJIBbHBIX peaKI_[I/Iﬁ C UCIIOJIb30BAHUEM ME€TOJa 3JICKTPOHHOI'O OajaHca.

TeopI/IH BHCKTPOHHTHHCCKOﬁ Jucconnalunuy. BHCKTPOHI/ITBI U HEBJICKTPOJIMUTHI. KaTI/IOHBI, aHWOHBI. MeXaHu3M aucconyany BEIICCTB C pa3jiMUHbIMHM BUIAMH
XUMHYECKOH cBs3U. CTereHb JUucCconuralnmnm. CunbHbIE U cl1a0bIe QJICKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. YCIIOBHMsI NMPOTEKAaHUS peaKkUuil MOHHOro OOMEHa, MOJHBbIE M COKpalléHHbIE HOHHBbIE ypaBHEHUs peakuuil. CBoicTBa KHCIIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUI 00 AIIEKTPOIUTHIECKON Jucconanui. KauecTBeHHbIE peakiiui Ha HOHBL. [loHATHE O THApOIHN3E COe.

Xumuueckuii IKCnepumenm.

03HAKOMJICHUE C MOJICISIMA KPUCTAUTHYSCKUAX PEIIETOK HEOPTaHUYECKHMX BEIIECTB — METAJJIOB M HEMETAIUIOB (TpaduTa U aiMasa), CI0XKHBIX BEIIECTB (XJIOpHIa
HaTpusi), WCCICAOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMHUUYECKOW PEAKIMU OT BO3JACUCTBHUS PaA3IMYHBIX (DAKTOPOB, MCCIIEAOBAHHE 3JIEKTPOIMPOBOAHOCTU PACTBOPOB
BEIIECTB, IMPOIIeCcca JAUCCOIMAIIMM KHUCIIOT, IIeouel M coieil (BO3MOXKHO HCIOJIb30BaHUE BHJIEO MAaTEPHANIOB), MPOBEIEHUE OIBITOB, WILTIOCTPHUPYIOIUX MPU3HAKU
MPOTEKaHUs PEaKIMi HOHHOTO oOMeHa (oOpa3oBaHME OCaliKa, BBIJCIICHHE Ta3a, o0pa3oBaHWE BOJIBI), OMBITOB, HILTIOCTPUPYIOMIMUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peaKlnii (TOpeHHE, PEaKIuu Pa3IoKeHUs, COSIMHEHUS ), pacCliO3HaBaHNE HEOPTaHWYECKUX BEIIECTB C MTOMOIIbI0 KAUECTBEHHBIX pEaKluii Ha HOHBI,
perieHue YKCIepUMEHTaIbHbIX 3a/1a4.

HeMeTanabl U UX cOeTUHEHUS

OO01as xapakTepucThKa rajoreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHne n pu3n4ecKkre CBOMCTBA MPOCTHIX BEIIECTB —
rajJloreHoB. XMMHUYECKHE CBOICTBa Ha MpHUMepe Xjopa (B3aMMOJEHCTBUE C METAJUIAMM, HEMeTalllaMH, Ieiodamu). XiopoBoaopoAd. ConsHas KUCIOTa, XMMHUYECKHE
CBOMCTBA, NOJIy4yeHHUE, NpuMeHeHue. JleiicTBre XJI0pa U XJIOPOBOJIOPOAA HA OPraHU3M UelloBeKa. BaykHel1e XJI0pUIbl U UX HaXOKIACHUE B IPUPOJE.

OOmias xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIe CTerneHU okucieHus. CTpoeHue U (HU3UUECKUe CBOICTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephbl. AJIOTPONHbIE MOIU(PUKALUK KUCIOpOJa U cepbl. XUMHUECKHE CBoMcTBa cepbl. CepoBOAOPO, CTpOeHue, (pu3nveckue u
XUMUYecKHne cBoicTBa. OKCHIIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, PU3NUYECKUE U XUMHUYECKHE CBOICTBA (00IIME KakK MpeaCTaBUTEIN
KJ1acca KUCJOT U crienupuyeckue). XUMUYECKUE PEaKINH, JieXkKalllie B OCHOBE MPOMBILUIEHHOTO CII0c00a MOIy4YeHHs CepHOMl KuciaoThl. [IpumeHeHe cepHOi KUCIOTHI.
Conu cepHOM KHUCIIOTHI, KaueCTBEHHAsi peakius Ha cyibdar-uoH. HaxoxxaeHue cepbl U €€ coeiMHEHUH B mpupoje. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karollel cpejbl
COEIMHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro NMpeA0TBpaIleHNUS.



OO6mrast xapakTtepucTuka 37aeMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIC CTEMEHW OKUCIEHHUsA. A30T, paclpOCTpaHCHHE B IMPHUPOJE,
dbusnveckne U XuMHYECKue cBoiicTBa. KpyroBopor azora B mpupojae. AMMHUAK, ero (pM3n4ecKre ¥ XMMUYECKHUE CBOIMCTBA, MMOydeHne 1 npuMeHeHue. Coiu aMMOHUS,
ux (pu3mveckre U XMMUYECKHE CBONCTBA, MpUMeHeHHe. KadecTBeHHAss peakiusi Ha MOHBl aMMOHUS. A30THas KUCJIOTa, €€ ToimydeHue, (pu3ndeckue M XUMHYECKHe
CBOMCTBa (OOIIME KaK TPEACTAaBUTENs Kiacca KHCIOT M cnenuduyeckne). Vcnoiap3oBaHWEe HHUTPATOB M COJCH aMMOHHS B KayeCTBE MHUHEPAIbHBIX YIOOpPEHHIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH cpelbl COCTUHEHUSMHU a30Ta (KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTpomHbe
Mmoaudukammu dochopa, dusmdyeckue nm xumudeckue cpoiictBa. Okcua docdopa (V) u dochopHas kuciaora, Gu3MYEcKHe W XUMHUYECKHE CBOMCTBA, MOJYYCHHE.
Hcnonp3oBanue GochaToB B KaUECTBE MUHEPATIBHBIX yI0OPEHUH.

OOmrast xapakrepuctuka 3meMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHBIE CTETIEHU OKHCICHHA. YTJIEpOJ, aJUIOTPOIHbIE MOAU(DUKALIUY,
pacrnpocTpaHeHHe B MpUpoae, pusnueckre u XuMudeckue cBoiictea. Ancopouus. KpyroBopot yriepona B npupoje. Okcuapl yrieponaa, ux Gu3nYecKue 1 XUMHUECKUe
CBOWCTBA, JCWCTBUE HAa >KUBBIC OPraHU3MBbI, MOJYYCHHUE M MPHUMEHEHHE. DKOJIOTHYECKHEe MPOoOJIeMBbl, CBsi3aHHBIE ¢ okcuaoM yriepoxaa (IV), rumoresza rmobanbHOTO
MOTETJICHUST KJIMMaTa, MapHUKOBBIA 3¢ dekT. YronpHas kuciora U e€ coiu, uX (Qu3nMveckrue M XMMUYECKHE CBOWMCTBA, MOJIyueHHWE W NpuMeHeHue. KadecTBeHHas
peakmus Ha KapOoHaT-HOHKI. Vcnoap30BaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM X035 CTBE.

[lepBoHavasibHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHMSIX yrieposaa (MeTaH, 9TaH, 3TUJIEH, alleTWICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB (yroJib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTHI UX NepepadboTku (OEH3UH), UX POJib B OBITY U NMPOMBIIUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH BaKHBIX BEIECTBAX: XUpPax, OelKax, yriaeBoJaX — W WX POJIM B JKU3HU 4YelOBeKa. MarepHallbHOE CIWHCTBO OPTaHWYECKUX W HEOPTaHHMYCCKHUX
COCTMHEHUM.

Kpemuuii, ero ¢usnueckre 1 XMuMU4eckue CBOICTBa, rojiyuyeHue u npumeHenune. CoequHeHus: KpeMHus B pupoje. OOmue npenctaBieHust 00 OKCUAE KPEMHUS
(IV) u xpemHueBoit kuciaore. CUIUKAThI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHel e cTpouTenbHble MaTepHalibl: KepaMHKa, CTEKIIO, LIEMEHT, OCTOH,
xesne300eToH. [IpobaeMsl 6€30MacHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHUAIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3Yy4YeHHE 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, TPOBEIEHNE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJ€HHE MPU3HAKOB UX
MIPOTEKaHUs, OIBITHI, OTPaXKAOIIUE PU3NUECKNE U XUMUYECKUE CBOMCTBA T'aJIOTEHOB U UX COEAMHEHUH (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB), 03HAKOMJIEHHE C
o0pa3naMu XJI0pUI0B (TalOreHUA0B), O3HAKOMIIEHHE C 00pa3aMu cepbl U €€ COeMHEHUsMHU (BO3MOKHO HCIOJIb30BaHUE BUEOMATEpHaioB), HAOIIOAEHHE Mpoliecca
oOyrnvMBaHUsl caxapa TOJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCJIOTHI, WM3yYEeHHWE XHWMHUYECKHX CBOWCTB pa30aBJICHHOW CEPHOW KHUCJIOTHI, IPOBEICHHE
KayeCTBEHHON peakIMM Ha Cyib(aT-uoH M HaONIo/eHUe NpU3HaKa e€ MpOTeKaHUs, O3HAKOMIIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHM a30Ta, ¢ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCHOJIb30BaHUE BUIEOMATEPHUATIOB), 0Opa3llaMM a30THBIX M (QOocOpHBIX yTOOpEeHM, MOJIydeHHe, coOMpaHue, PAaclo3HAaBaHWE U M3YyYEHHUE CBOMCTB
aMMMaKa, IIPOBeJIeHNE KaueCTBEHHBIX pPeaKkIiil Ha HOH aMMOHHMS U GochaT-uoH U U3yUYeHUE MPU3HAKOB UX NMPOTEKAHUS, B3aUMOICHCTBIE KOHIIECHTPUPOBAHHOM a30THOM
KHCIIOTBI C Me/Ibl0 (BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEpUAIOB), U3yUuE€HUE MOJeNel KPUCTAUIMUECKUX pem€ToK anmMasa, rpadura, QysiepeHa, 03HAKOMIIEHUE C
MIPOIIECCOM aZICOPOIMK PACTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBOTrasa, MoydyeHue, COOMpaHue, paclio3HaBaHUE M U3Y4YEeHUE CBOICTB
YIJIEKUCIOro ra3a, MpPOBEJACHHE KaueCTBEHHBIX peaklMil Ha KapOOHAaT M CHJIMKAT-HOHBl M U3yYEHUE NPU3HAKOB MX IMPOTEKAHMS, O3HAKOMIJIEHHE C MpPOAYKLIHEH
CWJIMKaTHOM MPOMBILIUIEHHOCTH, PELLIEHUE dKCIIEPUMEHTANIBHBIX 3314 110 TeMe «BakHelIne HeMeTasulbl U UX COSIUHEHUS.

MeTajiibl 4 UX COCAMHEHUS



OOmiasi xapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METa/lIOB Ha OCHOBAaHMM HX TMoyokeHHs B Ilepuogunueckoit cucrtemMe XMMHUYECKHUX dieMeHTOB /Jl.
N. MenaeneeBa u ctpoeHus: aToMoB. CTpoeHne MeTauioB. MeTaimnyeckasi CBsI3b U METAJUIMYECKas KPUCTAIIMYECKask pelETKa. DJICKTPOXUMUYECKUH PSl HAPSHKEHUH
MeTaIoB. Pu3nUYeCcKUe U XUMHYECKUE CBOMCTBA MCTAJIJIOB. OGH.[I/IC CHOCO6I>I MOJIYUYCHU S MCTAJIJIOB. IToustue o KOppO3ruun MCTAJIJIOB, OCHOBHELIC CHOC06BI 3alIUThI UX OT
koppo3uu. CruiaBsl (CTajb, YyryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[lenouynsle MeTamel: nojiokeHue B Ilepuognueckon cucreme xumudeckux snemeHToB [[. M. MenneneeBa, CTpoeHME MX aTOMOB, HaXOXJIECHUE B IIPUPOJE.
du3nyecKkue U XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl ¥ THAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne MenoYHbIX METAINIOB U UX COSMHEHUH.

[IlenoyHo3eMenbHbIE METAJUIBI MArHUKA M KaJbLUK: NOJNOKEeHUE B Ilepuoanueckoil cucreme xumuueckux sneMmeHToB [[. M. MeHeneeBa, CTpoeHHE UX aTOMOB,
HaxoXxJAeHue B npupoje. Puznyeckue U XMMUUYECKHUE CBOWCTBAa MarHus M Kalplivd. BaxkHeilue coeiMHEHNs KaabIus (OKCUA, TUIPOKCH, coin). KECTKOCTh BOABI U

CIOCO0BI €€ yCTpaHeHusl.

AnmoMuHui: nonoxenue B Ilepuogmueckoil cucreme xumuyeckux anemeHToB [[. M. MenneneeBa, cTpoeHME aToMa, HaXOXJIeHHE B npupoae. Ousnyeckue u
XUMHYECKHE CBOMCTBA alIOMUHUS. AMGPOTEpHBIC CBOMCTBA OKCH/IA M THAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenune B Ilepumonmueckoinn cucreme xumudeckux iemeHToB [[. M. MenneneeBa, crpoeHue aroma, HaxoxkaeHue B npupone. dusnmueckue u
XMMHUYECKHE CBOICTBa kene3a. Okcuabl, ruipokcuanl u conu xkenesa (I1I) u sxenesa (I1I), ux cocras, cBOMCTBA U MOyYEHHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMl METAJJIOB U CIUIaBOB, UX (DM3MUECKUMU CBOWCTBAMHU, M3y4YCHHE PE3yJIbTAaTOB KOPPO3UU METANIOB (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KajbllUs M HATPHUSA C BOJOW (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), MCCJIEIOBAHHE CBOWCTB
XKECTKOM BOJIBI, MPOIECCa TOPEHUs Kelie3a B KUCIOpojie (BO3MOXKHO HCIIOIB30BAHUE BUICOMATEPHUATIOB), MMPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMNA HA MOHBI:
MarHusi, Kaublius, aatoMuHus, 1uHKa, xenesa (1) u xenesza (I1I), meau (1), HaGnrogeHne u onucaHue MPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHsl, Kalus U
KaJblMsl (BO3MOXKHO HCIIOJb30BAHME BUIEOMATEPHAIIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA QIIOMHUHUS UM THIPOKCHAA IIMHKA, DEIICHHUE
AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHeNme MeTalljIbl U UX COEIUHEHUS.

XuMus M OKpyKaouas cpeia

BemectBa n MaTcepHrajibl B IMOBCEAHEBHON JKM3HU 4YeIOBEKa. be3ommacHOe HCHOIb30BaHME BEIIECTB M XUMHYECKHUX peaKLII/Iﬁ B 6BITy. HepBaﬂ nomMmoub IMpu
XUMHYCCKUX 0KOTraX U OTPaBJICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKpY)Kalolled cpelbl (MpelenbHas JOIMycTUMas KOHLEeHTpanus BemiecTB, nanee — I1JIK). Ponb xuMuum B pemeHMH 3KOJIOTMUYECKUX
pooJieM.

Xumuueckuii IKCnepumenm:
n3ydyeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJIbl).

Mesicnpeomemmnwie ceasu



Peammzanms MCKIIPECAMETHBIX CBsI3CH IpH U3Yy4YCHUU XUMUU B 9 kmacce OCYHICCTBIIACTCA YCPE3 UCITIOJIb30BAHUEC KaK O6H_II/IX C€CTCCTBCHHO-HAYYHBIX HOH?[TPIﬁ, TaK U
HOHHTI/Iﬁ, ABJIAIOMUXCSA CUCTEMHBIMUA JJI OTACIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYUYHOT'O IIUKIIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC IIOHATHSA: Hay‘lHBIﬁ (baKT, rumnoTesa, 3aKOH, TCOpus, aHajliu3, CHHTCS3, KJ'IaCCI/I(bI/IKaI_II/IH, INCPUOANIHOCTD, Ha6J'IIO,I[eHI/IC,
SKCIICPUMCHT, MOACIIUPOBAHNUC, USMCPCHUEC, MOJICIIb, SABJICHUC, HapHHKOBLIfI 3(1)(1)CKT, TEXHOJIOIUuA, MaTCpUaAJIbI.

®usuka: Marepus, aroM, DBJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJI, H30TOIbl, PAJAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUU 3apsij, NPOBOIHUKH,
MTOJTYITPOBOJTHUKH, TUAJICKTPUKH, (DOTOJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs peméTka,
CIUTaBbI, PU3NYCCKUE BEIMIMHBI, CIMHUIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COIHIIE.

buonorus: porocunTes, pixanue, ouochepa, IKOCUCTeMa, MUHEPAIbHbIE YI00OpPEHUs, MUKPO3JIEMEHTBI, MAKpOAJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAIIbl, TOPHBIE TTOPO/IbI, TOJIE3HbIE HCKOMIAEMbIe, TOILITUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3YIbTATBI OCBOCHUS ITPOTrpaMMbl OCHOBHOT'O O6H.[CFO O6p3.30BaHI/IH JOCTUIalOTCA B XOIC 06y‘IeHI/I${ XUMHUHU B CAUMHCTBEC yqe6H0171 1 BOCIIUTATEIbHO
ACATCIIBHOCTU B COOTBETCTBUHN C TPAAULIUOHHBIMHA pOCCHﬁCKHMH COIMMOKYJIBTYPHBIMU U NYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, IPUHATBIMHA B O6HICCTB€ ImpaBujiaM1 U
HOpMaMH MMOBCACHUS U CHOCO6CTBYIOT nmponeccamMm CaMOIIO3HAHUA, CaMOPa3BUTUA U COLTMATIN3 AU o6yqa101u14xc5{.

JInyHOCTHBIE PE3YIbTAThl OTPAXKAKOT I'OTOBHOCTH 06yanOI_I_II/IXC$I PYKOBOJACTBOBATLCH CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paclHIMpCHUC OIIbITa
JIEATEIIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YaCTHU:

1) naTPpHOTHYECKOTO BOCTTUTAHUSI:
LIEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY M HAay4HOMY HACIEAUIO, NTOHMMaHUs 3HAYECHUS XMMHWYECKOW HAYKU B KU3HU
COBPEMEHHOr0 O00IeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HHGpOpMalueld O MEepelOBBIX JOCTHKEHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOM XHMUH,

3aUHTCPCCOBAHHOCTH B HAYUHbBIX 3HAHUAX 00 YCTpOﬁCTBe MHpa U 06LI.[CCTB3.;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:



IIPEJCTABICHUS O COL[MAIbHBIX HOPMaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOH,
yueOHOHUCCIIe10BaTEIbCKONW, TBOPUECKOW M JIPYTHX BHMJAX MAEATENBHOCTH, FOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW AEATENbHOCTH IPU BBINOJHEHUH YYEOHBIX,
MO3HABATCJIbHBIX 3aJia4, BBIIIOJIHCHUN XUMHUUYCCKHUX SKCIICPUMCHTOB, CO3JJdaHUN Y‘-ICGHBIX MMPOCKTOB, CTPCMIJICHHA K B3aMMOIIOHUMAHWIO WU B3aMMOIIOMOIIU B MPOLECCEC
3TOHM y4eOHOH eATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE ITOBE/IEHUE U IIOCTYIIKH CBOUX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'O IIO3HAHMS .

MHPOBO33PEHUECKHE MTPEACTABIICHHS O BELIECTBE U XUMHUUYECKON PEAKLUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PA3BUTHUSL HAYKU U COCTABJISIIOLINE OCHOBY
JUIS TIOHUMaHHS CYIIHOCTH HAyYHOM KapTHUHBI MHpA, NPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOIHON
CpPEAOi, O POJIM XUMHUU B IMIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HAIPaBJICHHbIE HA MOJYYCHHWE HOBBIX 3HAHMW MO XUMHUH, HEOOXOIMMBIC sl OOBSICHEHUS HAONIOJaeMBIX IPOIECCOB M SIBIICHHIA,
MO03HABATEIBHON, NHPOPMALIMOHHOW U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HaBBIKOB CAMOCTOSTEIBHOW PaOOTHI ¢ YUCOHBIMH TEKCTaMHU, CIIPABOYHOM JTUTEPATYPOH,
JOCTYIHBIMU TEXHUUYECKUMHU CPECTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYCHHUIO W MO3HAHUIO, JHO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, IIPOCKTHON M MCCIIEIOBATEIbCKON NESITEIBHOCTH, K
OCO3HAaHHOMY BBIOOpPY HAIPABICHHOCTH ¥ YPOBHS 00yUeHUs B JaIbHEHIIICM;

4) hopMUPOBaHMS KYJIbTYPHI 3/10POBb:

OCO3HAHUE IEHHOCTH XU3HU, OTBETCTBEHHOT'O OTHONICHHUSI K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KW3HHU, OCO3ZHAHHUE TOCIEICTBUN U HEIPUSITHE
BpPEIHBIX NPHUBBIUEK (YMOTPEOJICHHS alKOroJis, HApPKOTUKOB, KypEHHs), HEOOXOIMMOCTH COOIIOJECHHUS MpPaBWI OE30MacCHOCTH IMPU OOpaIIeHHH C XWUMHUYECKHUMH
BEIIIECTBAMH B OBITY M pEaIbHOM JKU3HH,

5) Tpy10BOr0 BOCIIMTAHUSI:

MHTEpeC K MPAaKTUUYECKOMY U3yUeHHIO Tpodeccuii 1 Tpyaa pa3IuyHOro poja, yBaKeHHe K TPYAy U pe3yibTaTaM TPYAOBOH JeSTeTbHOCTH, B TOM YHUCIIE Ha OCHOBE
NPUMEHEHMs TPEAMETHBIX 3HAaHUM M0 XMMHHU, OCO3HAHHBIH BHIOOP MHIMBUAYAIBHOW TPACKTOPHU MPOJIOJIKEHUs 00pa3oBaHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XMMHH, OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCHEmHON MpodeccCuoHaNbHOW AEATeIbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUN, TOTOBHOCTD
alanTHPOBATHCS B MPO(ecCHOHANBHOM cpee;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:
9KOJIOTHYECKHU II€JIECO00pa3HOe OTHOILICHHE K MPHUPOJIe KaK UCTOYHUKY XM3HM Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBAaHHUS, NMOHMMAaHUE I[EHHOCTH 3JI0POBOTO U

Oe3onmacHOro o0pasa JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MYECKOMY U INCUXMYECKOMY 3/0POBBIO, OCO3HAHHME LIEHHOCTH COOJIOAEHUS IPAaBUI
0€30IacHOTro MOBEICHUS NP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;



CIIOCOOHOCTH MPHUMEHATH 3HAHUS, MOJydyaeMble MPU U3YyYECHUH XMMMH, JUIsl PELIECHUsS 3a/1ad, CBSA3aHHBIX C OKPY)KAlolleld MPUPOJHOU CpeAoM, /Ui MOBBIILICHUS
YPOBHS 9KOJOTHYECKON KYJIbTYPhl, OCO3HAHUS TJI00AIBHOIO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTel UX pelIeHus MOCPEICTBOM METOJ0B XUMHHU, SKOJIOTHY ECKOTO
MBIIUJICHHSI, YMEHHSI PyKOBOJCTBOBATHCSI UM B MTO3HABATEIHPHON, KOMMYHUKATUBHOMN M COIIMAILHOM MPaKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX PE3yJbTAaTOB BBLACISAIOT 3HAYMMble JUIsl (OPMHUPOBAHUS MUPOBO33PEHMS OOLIEHAYYHBIE MOHATHUS (3aKOH, TEOPHs, MPHUHIMIIL,
runoTesa, (akT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U IPYToe.), KOTOPbIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETax U MO3BOJISIOT Ha OCHOBE 3HaHUH U3
3THX TPEIMETOB (OPMHUPOBATH MPEJCTABICHHE O LEJIOCTHON HAYYHOW KapTHHE MHpa, U YHHUBEpCAIbHBIC y4eOHbBIC JCHCTBUS (TI0O3HABATEIbHBIC, KOMMYHHUKATUBHBIC,
pEryiasTUBHbIE), KOTOpble 00ecreuynBaoT (POPMUPOBAHNE FOTOBHOCTU K CAMOCTOSTEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU JesTeIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jornuyeckue A1eiicTBUS:

YMCHHA HCIIOJIB30BATH HpI/IéMH JIOTUYCCKOI'0 MBIIIJICHUSA IIPU OCBOCHUU 3HAHUM: PacKpbIBATb CMBICIT XHUMHUYCCKUX MOHSATHH (BBI,Z[CJ'ISITB HUX XapaKTCpPHBIC
IIpU3HAKH, YCTAHABJIMBATL B3dNMOCBA3b C OPYIUMHU HOHHTI/IHMI/I), HCIIOJb30BaTh IOHATHUA 1A 0OBSICHEHHS OTACJIBbHBIX (I)aKTOB n HBHGHHﬁ, BBI6I/IpaTB OCHOBAHUA U
KpUTCPUN IJId KJ'IaCCI/I(bI/IKaIII/II/I XHUMHUYCCKUX BCUICCTB U XUMHNUYCCKHUX pCaKHHfI, YCTaHaBJIMBATb MPUYIUMHHO-CJICACTBCHHLBIC CBA3U MCKIY 00BeKTaMU HU3Yy4YCHUS, CTPOUTDH
JIOTUYCCKHUE PACCYKICHUA (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC, 1O aHaJ'IOl"I/II/I), ACJIaTh BBIBOJbI U 3aKJIFOUYCHH A,

YMCHHUEC MNPUMCHATbL B NPOHCCCC IMO3HAHHUA IMOHATHA (Hpe)lMeTHLIe )41 MeTaHpeI[MeTHBIC), CHUMBOJIMYCCKHUC (3HaKOBLIe) MOZCIIN, HUCIIOJIB3yEMbIC B XHWMUHU,
HpCO6p330BI)IBaTB IIAPOKO MPUMCHACMBIC B XHUMHWHN MOJCJIBHBIC IPCACTABJICHUSA — XUMHYCCKHI 3HaAK (CI/IMBOJ’I BHGMGHTa), XHUMHUYCCKas (bopMyna U YpPaBHCHUC
XHUMHUYECKOU pCakiun — Mpu peuICHUU y‘-IC6HO-H03HaBaTCJ'H:HBIX 3ajga4d, C yqéTOM 9THUX MOJCIIBHBIX HpCIlCTaBJ'ICHI/Iﬁ BBISABIIATE U XAPAKTCPU30BATH CYIICCTBCHHBIC
IMPU3HAKH U3Yy4aCMbIX 00BEKTOB — XUMHUYECKHUX BE€IICCTB U XUMHNYCCKHNX peaKHI/IfI, BBIABJIATH o6mp1e 3aKOHOMCPHOCTH, MPUINHHO-CJICACTBCHHBIC CBA3U U IIPOTUBOPCHUS
B U3y4YaCMBbIX IMPONHECCAX U ABJICHUMAX.

Ba3oBble ncciiegoBaTe/ibCKHe JeiicTBUSA.

YMCHHEC HUCIHOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA NO3HAHUSA, 4 TAKIKC B KaUCCTBC OCHOBBLI JJIA (I)OpMI/IpOBaHI/I}I THUIIOTE3LI IO MPOBEPKE
IMPaBUJILHOCTHU BBICKA3bIBACMbBIX CYX(HCHHﬁ;



NpHUOOpPETEHNE ONBITA 110 TUITAHUPOBAHMIO, OPTAaHU3ALUH U MIPOBEICHUIO YIEHNUECKUX KCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 X010M MPOIECcca, CaMOCTOSITEIEHO
IPOTHO3UPOBATh €r0 Pe3ysibTar, (JOpMYIHpPOBaTH OOOOMICHUS W BBIBOABI IO pe3yibTaTaM IMPOBEIEHHOTO OIBITA, MCCIEAOBAHUS, COCTABIATH OTYET O MPOJICIAHHOM
pabore.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, AaHATU3UPOBATH U HHTEPIPETHPOBATH MH(POPMALMIO PA3TUYHBIX BUAOB M (HOPM TNPEACTABICHUS, MOJY4aeMYI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS. JIUTEpaTypa XHMHUYECKOTO COJICpKaHHs, CIPABOYHBIC IOCOOHs, pecypchbl MHTepHeTa), KPUTHYECKH OLICHHWBATh IPOTHBOPEYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE IPUMEHSATH Pa3INYHbIe METO/IbI U 3aMPOCHI IPU MOUCKE U 0TOOpE MHPOPMALIMU U COOTBETCTBYIOLINX JAaHHBIX, HEOOXOAUMBIX JJISl BBIMOJIHEHHS Y4EOHBIX
U TI03HABATENbHBIX 33Jau OIpPENeNEHHOTO THUIIA, MPHUOOPETEHUE OMbITa B OOJIACTH HCIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIaJCHUE
KyJIbTYpOH QaKTUBHOTO HCIOJb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSATENBbHO BBIOMpATh ONTHMaJbHYI (OpMYy MpeaCTaBiIeHUs HHGOpMALUM U
WLTIOCTPUPOBATH pelIaeMble 3a/1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, IpyrumMu popMamMu rpaguku 1 1X KOMOMHAIUSAMUY;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATH B MpPOIECCe YUeOHOW M MCCIIEeIOBATENbCKON ACSITEIFHOCTH WH(OPMALUIO O BIMSHHH MPOMBIIIICHHOCTH, CEITBCKOTO
XO035IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOIHON CPEeIbl.

KoMMyHHKaTHBHBIE yHUBepCaJbHbIC YUeOHbIC 1eliCTBUA:

YMCHHA 3alaBaTb BOIIPOCHI (B Xo4€ Oguajiora u (I/IJ'II/I) ,Z[I/ICKYCCI/II/I) o CyuieCTrBy 06CY)K,I[8.€MOI7I TEMEI, CI)OpMy.]'II/IPOBaTB CBOU IMPCHATIOKCHUA OTHOCUTCIIBHO
BBITTOJTHCHUA HpeHHO)KeHHOﬁ 3aga4u,

YMEHHUS TIPEACTaBISATh TONyYEHHBIE Pe3yNbTaThl IMO3HABATENBHON JAESITEIPHOCTH B YCTHBIX W MUCHBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIlMI0 Pe3yIbTaToB
BBITIOJIHEHUS] XUMHYECKOTO SKCIIEPUMEHTA (J1a0OpaTOPHOTO OIbITA, TA0OPATOPHON PabOTHI 1O UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMCHUA yqe6H0r0 COTpyaAHHUYECTBA CO CBECPCTHHUKAMU B COBMECTHOM MO3HABATCILHON 1 HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH IMPU PCIICHNWHN BO3HUKAIOIIUX HpO6J’I€M

Ha OCHOBE ydéra OOIIMX HMHTEPECOB M COTJIACOBAHMS MO3HMIMHA (0OCYXIeHUs, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI», KOOPIWHAIUS COBMECTHBIX IEHCTBHIA,
ompe/ielIeHue KPUTEPHUEB TI0 OIEHKE Ka4eCTBA BBITIOJIHEHHON pabOThI U IpyTHE).

PerynsiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE 1efiCTBUA:

YMEHHE CaMOCTOSATEIHLHO OMPEACNATh IENH ACSTEIHbHOCTH, TUIAHHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeTbHOCTh, BBIOMpaTh Hambosee >(PGeKTHBHBIE CIIOCOOBI pPEIIeHUs] YYeOHBIX M TTO3HABATENIBHBIX 3a7a4, CAMOCTOSTEIBLHO COCTaBIATh WU KOPPEKTHUPOBATH



MIPEUIOKEHHBIN allTOPUTM JIEHCTBUI NPU BBIMOJHEHUN 33JJaHUN C Y4ETOM MOJYYCHHUs HOBBIX 3HAHHHM 00 M3ydaeMbIX OOBEKTaX — BEILIECTBAX M PEAKLHUSAX, OLICHUBATDH
COOTBETCTBHE IOJIY4EHHOTO PE3YyJIbTaTa 3asiBJICHHOM LIEJIM, YMEHHUE UCIIONIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, IPEUIAracMble B yCIOBUU 3aJaHHM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX PE3yNbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJACP)KaHUs, YCTaHOBICHHOTO TaHHOW (enepanbHOM pabodell mporpamMMoil, BBIIEISIOT:
OCBOCHHBIC O6y‘-IaIOIJ_II/IMI/ICSI HAaYYHBIC 3HAHUA, YMCHUSA U CIIOCOOBI I[GI\/JICTBI/II\/JI, CHGI_II/I(bI/I‘-IeCKI/IC JJIsA HpGI[MCTHOfI obactu <<XI/IMI/I$I)), BUJbI ACATCIILBHOCTHU 10 IMOJTYYCHUTO
HOBOTI'O 3HaHMs, €r0 HHTEPIPETALMU, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K KOHLIY O6y‘~IeHI/I$I B 8 KJ1acce MNPpCAMCETHBIC PE3YJIbTAThI HA 0a3o0BOM YPOBHEC NOJIZKHBI OTPAKATH CCI)OpMI/IpOBaHHOCTL y o6yqafonmxc51 YMeHHﬁZ

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX IMOHSITHI: aToM, MOJEKyJa, XMMHYECKUN AJIEMEHT, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOpOIHAS U
HEOJIHOPO/AHAsS ), BAJICHTHOCTb, OTHOCUTEJIbHASL AaTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J10J11 XUMHUYECKOI0 2JIEMEHTA
B COCAMHEHHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb, JIEKTPOOTPUIIATETHLHOCTh, CTETIEHh OKUCIICHUS, XUMHUECKasl peaklus, KIacCu(UKaIUsI PeaKIIHii:
peaKIy COCNMHEHUS, PEAKIIMU PA3JIOKEHUS, PEaKIIMKM 3aMEIEHUs, PeaKI[uu 0OMeHa, PK30- M JHAOTEPMUUYECKUE PEAKIUH, TEIJIOBOU (P (EKT peakiuu, siapo aToma,
ANEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, PaInyC aToMa, XUMUYECKasi CBS3b, MOJSPHAS U HEMOJSpPHAs KOBAJICHTHAs CBs3b, MOHHAS CBsI3b, MOH, KATUOH, aHUOH,
pacTBoOp, MaccoBasi 0151 BellecTBa (MPOIEHTHAs KOHLEHTPALUs1) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TU MOHATHUS IIPU OMKUCAHUM BEILIECTB U UX MPEBPAILICHHUI;

HCIIO0JIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTABIICHUsI (JOPMYJT BEIIECTB M YPAaBHEHUM XUMUYECKUX PEAKIIUA;

OTIpEENATh BAIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTEIIEHb OKHUCIICHHUS AJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAAIEKHOCTh BEIIECTB K
onpeneEHHOMY KJIacCy COeIMHEHHM 10 (hopMysiaM, BUJ XUMHUYECKOHN CBSA3H (KOBAJICHTHAs M MOHHAS) B HEOPTAHUUECKUX COSTUHEHUSX;

packpbiBaTh cMbich [lepuoguueckoro 3akona J[. V1. MenneneeBa: 7eMOHCTpUPOBATh MOHUMAHKUE NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB OT MX
nosioxkeHus B [leproauueckoit cucreme, 3aKOHOB COXPAHEHUs MacChl BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUeHus1, 3aKoHa ABOTajpo;

OMKCHIBATh U XapaKTepU30BaTh TabmuuHyto ¢opmy lleproanueckoil CUCTEMBl XUMHUYECKHX 3JIEMEHTOB: pa3linyaTh MOHSATHS «TJaBHas moArpymnmna (A-rpymma)» u
«mmobounast moarpymnmna (b-rpynmna)y, maneie U O0NbIIHE MEPHOJIBI, COOTHOCUTh 0003HAYEHHS, KOTOphIe UMEIOTCS B Tabymie «llepuogudeckas cucteMa XUMHUYECKUX
anemenToB J[. Y. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sipa, o0llee YHCIO DIEKTPOHOB H
pacnpeziesieHre X Mo 3JIEKTPOHHBIM CIIO0M);

KJIACCU(PUIIUPOBATH XUMHUUECKUE IEMEHThI, HEOPTaHMYECKHUE BEIECTBA, XUMUYECKUE PEeaKIHH (II0 YUCITY U COCTABY YYACTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, IMOATBEPXkAas OMUCAHHE MPUMEPAMHU MOJICKYJISPHBIX YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'0 COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JIUUYHBIX YCIOBUSX;



BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYFO MAacChl BEIIECTB, MAacCOBYIO JIOJNIIO XMMHYECKOTO JJIEMEHTa Mo (opMylie COSIUHEHHUS, MAaCCOBYIO JOJIO
BELIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON pPEeaKIHH;

MPUMEHSITh OCHOBHBIE OMNEPAIMHA MBICITUTEILHON AEATeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0OOIICHHEe, CHCTeMAaTH3allHi0, KIACCHU(HUKAIIUIO, BBISIBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€H — U1 M3y4YeHHs] CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIMii, €CTeCTBEHHO-HAayUYHbIe METO/bl MO3HAHUSA — HAONIO/ICHHUEe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

ClIeIOBaTh IpaBWJIaM IOJIb30BAHUS XMMHUYECKON MOCynoM M 1abopaTOpHBIM O0OpYAOBAaHHMEM, a TakKe MpaBUiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIMSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB TIO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPO/Ia U KUCIOPO/Ia), IPUTOTOBICHUIO
pPacTBOpPOB C OmMpene’nEHHON MacCcOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB
IeJI0YeH ¥ KUCIIOT C MOMOIIBI0 HHANKATOPOB (JakmMyc, heHon(TanenH, MeTUIIOPAHK U IPYTHUE).

K KOHLY O6y‘~IeHI/I$I B 9 KJ1acce MMPpECAMCETHBIC PC3YJIbTAThI HA 0a30BOM YPOBHC JOJIZKHBI OTpaXKaTb C(i)OpMI/IpOBaHHOCTB y 06y11a10mnxc;1 YMeHHﬁZ

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSATUI: XUMHYECKMH 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCICHUS, XUMUYECKasl Peaklys, XUMUYECKas CBA3b, TEIIOBOM 3(P(EKT peakinu, Mojb, MOJISIPHBIA 00BEM, pacTBOp,
AJIEKTPOJIMTHI, HEIIEKTPOIHUTHI, AIIEKTPOIUTHICCKAsI JTUCCOIUAINS, PEaKIMi MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMBbIE M HEOOpaTHMEbIE
PEaKIMU, OKUCINTEIbHO-BOCCTAHOBUTEINIbHBIE PEaKIU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHHUE, AJUIOTPOIHUS, aM(OTEPHOCTb, XUMHUYECKasl CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKas), KpPUCTAJUIMUEcKas pelérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTh XMUMMUYECKON peaklMH, IMPeleibHO JOMYyCTHMAs
koHneHnTpanus [1JIK BemniecTna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX OHATUN U MPUMEHSATh 3TU MTOHITHSI IPH ONMCAHUM BELIECTB U UX IPEBPAILCHUN;

HCMOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS! (JOPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX PeaKIuii;

OTIpE/ENATh BaJEHTHOCTh M CTENEHb OKUCJIEHMS] XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3JIIMYHOIO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY Kiaccy
coeIMHEHU 1o GopMyrnaM, BUJI XUMHUUECKOH CBSI3U (KOBAJIEHTHAsl, HOHHAS, METAIJIMUECKas) B HEOPraHUYECKHX COEIMHEHMAX, 3apsi/l MOHA IO XUMHUYECKOH (dopmye,
XapakTep cpeiibl B BOJHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUHN, TUIl KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbicn Ilepuoanyeckoro 3akona JI. WM. MeHneneeBa W JI€MOHCTPUPOBaTh €ro INOHMMAaHME: ONHUCHIBATH M XapaKTepU30BaTh TaOIMYHYIO (opMy
[leproanueckoit cUCTEMbI XUMUYECKUX AJIEMEHTOB: pazinyaTh MOHITHUS «riaBHas noArpynmna (A-rpynmna)» u «mobouynas noarpymnmna (b-rpymma)y, mansie u 6ombiime
NepUOJIbl, COOTHOCUTh 00O3HAYEHMsI, KOTOPbIE MMEIOTCS B NMEPHOAMYECKON TallHIle, ¢ YMCIOBBIMHM XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHMYECKHX 3JI€MEHTOB
(cocTaB u 3apsj sapa, o0lee Yucao 3JIEKTPOHOB U paclpeiesieHue UX MO AIEKTPOHHBIM CI0SIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COCIMHEHUH B Mpeeiiax MAJIbIX IEPUOAOB U TTIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIUPOBATh XMMUYECKHE IIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKHE peaKIUU (II0 YUCITY U COCTaBY yYacTBYIOIIMX B PEAKIMH BEIECTB, M0 TEIIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBAaTh) 00IIMeE U crienn(puYecKue XMMHUECKUe CBOMCTBA MTPOCTHIX U CJIOKHBIX BELIECTB, MOATBEPKIasi OMMCAHKUE TPUMEPAMH MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;

COCTaBJISATh YPaBHEHMSI 3JEKTPOIMTUYECKON TUCCOLMAIMU KUCIOT, LIeJIouel M CoJiel, TOJHbIe M COKpalll€HHbIE YpaBHEHHUS PEaKIMil MOHHOrO oOMeHa, ypaBHEHUs
peaxkuui, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3U MEK/y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLUN OCPEACTBOM COCTABJICHHUSI 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIHii;

IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH IPOTEKAHUS XUMUYECKUX NPEBPAILIEHUI B PA3JIUYHbBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MAacCOBYIO JIOJNIO0 XMMHUYECKOIO 3JeMEHTa Mo (opMylie COeAMHEHHUS, MAaCcCOBYIO OO
BELIECTBA B paCTBOPE, IPOBOIAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEaKINH;



coONoIaTh MpaBWiIa IOJB30BAaHMS XUMHUECKOW IMOCYHOH M 1a00OpaTOpHBIM O0OpYJOBAaHHEM, a TaK)Ke MpaBuUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JJa00PATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOr 0 Ta3a);
MIPOBOJIUTH PEAKLUH, TIOATBEP)KIAIOIINE KAYeCTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB: PAcliO3HABAaTh OMBITHBIM IyTEM XJIOpUA-, OpOMUI-, HOIU -, KapOoHaT-, pocdart-,
CUJIMKAT-, Cy/lb(at-, FTMAPOKCU-UOHbI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;
MPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEILHON JEATEIIbHOCTH — aHAJIU3 M CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMAaTHU3aIUIO, BBISIBICHUE MPUYNHHO-CIIEICTBEHHBIX
CBSI3el — I M3Y4YEHUs CBOWCTB BEIIECTB M XMMUYECKUX PpEaKIHi, €CTeCTBEHHO-HAy4Hble METOJbl MO3HAaHUS — HAOIIOJEHHE, U3MEpEHHUe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peabHbIi U MBICICHHBIN).
o TEMATHYECKOE IINTAHUPOBAHHUE

e 8 KJIACC
Ne HanmenoBanue pa3zneinoB 1 TeM IpOrpamMMsl KosmuecTBo yacos OnexTpoHHbIe (IU(POBLIC)
n/m Bcero Koutpomsabie — IpakTudeckue 00pasoBaTebHBIC PECYPCHI
paboThI paboThl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATUSA
1.1 Xwumwus — BakHast 00J1aCTh €CTECTBO3HAHUS M TIPAKTUICCKOM 5 0 2 [[bubmuoteka [IOK
JeSITEIIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 BeniecTBa U XUMHUYECKUE PEAKITHH 15 1 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
J106aBUTH CTPOKY
Utoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BelleCTB
2.1 Boznyx. Kucnopoa. [Tonstue 06 oxcunax 6 0 0 [[bubmamnoreka LIOK
https://m.edsoo.ru/7f41837c]]
2.2 Bopopon.lloHsTHE 0 KHCIOTaX U COJIAX 8 0 1 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41837c]]
2.3 Bopaa. PactBopsl. [TonsiTHE 06 OCHOBaHMSIX 5 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 OcHOBHBIE KJIaCCHl HCOPTaHUICCKUX COCTMHEHUIN 11 1 1 [[BuGmmoTeka [IOK

https://m.edsoo.ru/7f41837c]]
Jl06aBUTh CTPOKY
Hroro no pasneny 30

Paznean 3. llepunonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I, . MenaesieeBa. Ctpoenne atomoB. XUMHYeCKasi CBA3b.
OKHNCIUTEbHO-BOCCTAHOBUTEIbHbIEC PeaKIu

3.1 Tlepuonwmueckuii 3akoH U [leproanueckas cucrema 7 0 0 [[BubmuoTeka [JOK
xumuueckux 3nmemeHToB J1. . Menneneea. CTpoeHue aroma https://m.edsoo.ru/7f41837c]]
3.2 Xwumudeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8 1 0 [[BubmuoTeka [JOK
peaknuu https://m.edsoo.ru/7f41837c]]

J100aBUTH CTPOKY


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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No HaunmenoBanue pa3zienoB U TeM OporpaMMbl KonnuecTBo yacon

/I Bcero KontposibHbIe [IpakTrueckue
paboThI paboThI

Uroro no pazueny 15

J106aBUTH MOTYJIb
JloGaBuTh pazaen

PezepBHOE Bpemst 3 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
e 9 KIJIACC
No HanmenoBanme pa3ienoB v TEM MPOrpaMMBbl KonuvectBo wacos
n/ Bcero  KonTpombHbIE IIpakTudeckue
paboThI paboTs

Pa3nes 1. BemecTBo U XuMH4yecKkue peakiun

11 TloBropeHwue u yriryOieHHE 3HAHUN OCHOBHBIX Pa3JIeiioB Kypca 8 5 1 1
KJacca

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PEaKLIUHt 4 0 0

1.3 DnexkTponauTHYECcKas JUCCOIUANNS. XUMUICCKUE PEaKIIUH B 8 1 1
pacTBopax

J06aBUTH CTPOKY

Hroro no pasneny 17

Pasznea 2. Hemeraaanl 1 UX coeIMHEHUS

2.1  OOmas xapakTeprCcTHKa XMMUYECKHUX 371eMeHTOB VIIA-rpymisl. 4 0 1
l"asiorensl

2.2 OOmias xapaKTepUCTHKA XMMUYECKUX 3JIeMeHTOB VIA-rpymibl. 6 0 1

Cepa u e€ coeTuHEeHUs

2.3 OOmas xapakTeprCTUKa XMMUYECKUX 3JIEMEHTOB V A-TPyIIIIbL. 7 0 1
A3ot, ochop 1 ux coenuHeHUs

2.4 OOmas xapaKTeprCTHKA XUMUYECKUX 3JeMeHTOB [V A-rpymibl. 8 1 2
VYrieposa M KpEMHUH U UX COCTMHEHHS

J06aBUTH CTPOKY

DnekTpoHHbIC (IU(PPOBLIE)
o0pa3oBaTeNbHbIE PECYPChHI

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

DnexTpoHHbIe (MPPOBBIC) 00pa3oBaTEILHBIC
pecypcsl

[[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]
[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
[[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a636]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
[[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a636]]
[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]
[[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a636]]
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Ne HanmeHoBaHue pa3enoB U TEM MPOrPaMMbl
n/m

Hroro no pazueny
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU ST
3.1 OOwwme cBOICTBA METAIIOB

3.2 BaxHelme METAIUIBI U UX COSTMHECHUS

J06aBUTH CTPOKY

Uroro no pazneny

Pasnen 4. Xumus u okpy:xamomas cpeaa

4.1 BemiecTBa U MaTepUabl B )KU3HHU YEIIOBEKA

J06aBUTH CTPOKY
Hroro no pasneny
J06aBUTh MOy
HobaBuTh pazaen

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonndaectBo yacoB

Bcero  KonTtpompHbIe [paktudeckue
paboThl paboThI

25

4 0 0
16 1 2
20

3 0 0

3

3 0 0
68 4 9

OnexrponHble (1IHMPOBBIE) 00pa30BaTEIEHBIC
pecypcsl

[[PubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
[[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a636]]

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

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


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

Ne HaumeHnoBanue pa3aenoB U TeM MPOrpaMmbl KonuuectBo vacos OnexrponHble (1IHMPOBBIE) 00pa30BaTEIEHBIC

n/n Bcero  KonrtponbHbie I[IpakTHyecKue pecypchl

paboThl paboThI
MNOYPOYHOE IIVIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KonuyectBo yacoB Jara DJIEKTPOHHBIC TUPPOBBIE

/i Bcero Kontpombubie IlpakTuueckme — H3YyICHHA 00pa3oBaTeIBHBIC PECYPCEI

paboThl paboThl

1 [[[Ipemmer xumuu. Porms XxuMuu B )ku3HM yenoBeka. Tema 1 0 0 05.09.2023 [[Bbubauoteka [IOK
U BelecTnal | https://m.edsoo.ru/ff0d210c]]

2  [[IlonsTHe O MeTOAAX MO3HAHUS B XUMHH] | 1 0 0 07.09.2023 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d227¢]]

3 [[Mpaktuueckas padora Ne 1 «IIpaBmia paboThl B 1 0 1 12.09.2023 [[Bbubmuoreka [IOK
nabopaTopuy U MPUEMBI 0OpalleHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc]]
obopynoBanuem»|]

4 [[UYwmcteie BemecTBa 1 cMecr. CrTOCOOBI pa3aciieHust 1 0 0 14.09.2023 [[bubnuoreka IIOK
cMeceit || https://m.edsoo.ru/ff0d26ca]]

5 [[Mpaxtuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 0 0 19.09.2023 [[bubnuotexa [IOK
IPUMEPE OYUCTKH MOBAPECHHOMN COJIN)»]] https://m.edsoo.ru/ff0d28c8]]

6 [[ATOMBI M MOJEKYJIBI]] 1 0 0 21.09.2023 [[bubmmoteka [JOK

https://m.edsoo.ru/ff0d2a6c¢]]

7  [[Xumudeckue 31eMEHTHI. 3HAKU (CUMBOIIBI) XUMHUECKUX 1 0 0 26.09.2023 [[bubmuoteka [IOK
3JIEMEHTOB] ] https://m.edsoo.ru/ff0d2be8]]

8  [[[IpocTeie u ciioxHBIC BemIecTBa] | 1 0 0 28.09.2023 [[bubmmoteka [JOK

https://m.edsoo.ru/ff0d2a6c¢]]

9  [[ATomHO-MONEKyIspHOE yueHue]] 1 0 0 03.10.2023 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d2d50]]

10 [[3aKkoH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHYECKas 1 0 0 05.10.2023 [[bubmmoTeka [IOK

¢dbopMyna. BaleHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOR] |

https://m.edsoo.ru/ff0d2eae]]


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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No Tema ypoka KonnuecTBo yacos Hara DIIeKTPOHHBIE ITU(POBBIC
/1 Bcero Kontpompubie IIpakTudeckme — H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
11 [[OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS 1 0 0 10.10.2023 [[bubnuoreka IIOK
MOJICKYJIsipHas Macca]] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBas 10151 XHMHYECKOTO 3JIEMEHTA B 1 0 0 12.10.2023 [[bu6muoreka [IOK
COeIUHCHHUH] | https://m.edsoo.ru/ff0d350c]]
13 [[KommuecTBo BemiectBa. Mok, Momnsipaast Maccal] 1 0 0 17.10.2023 [[bubmuoreka [IOK
https://m.edsoo.ru/ff0d5230]]
14 [[Duszmyeckre U XUMUYECKUE SBJICHUS. XUMHYCCKas 1 0 0 19.10.2023 [[bubmuoreka [IOK
peakius|| https://m.edsoo.ru/ff0d37fa]]
15 [[IIpu3Haxu u ycioBUS NPOTEKAHUS XUMUUECKUX 1 0 0 24.10.2023 [[bubmmnoreka [ITOK
peakimii] ] https://m.edsoo.ru/ff0d3al16]]
16 [[3axoH coxpaHEHHs MaCChl BEIECTB. XUMHUUYECKUE 1 0 0 26.10.2023 [[bubmuoteka [IOK
ypaBHeHHUS | | https://m.edsoo.ru/ff0d3b88]]
17 [[Bwraucienus KoJu4decTBa, MacChl BEIIECTBA 10 1 0 0 07.11.2023 [[Bbubauoteka [IOK
YpPaBHEHHSIM XUMHUYCCKHUX PEaKIUii]] https://m.edsoo.ru/ff0d5708]]
18 [[Knaccudukamus XMMUYECKUX peaKIui (COeTMHECHHUSI, 1 0 0 09.11.2023 [[bubmuoteka [IOK
pasioKeHus, 3aMelIeHUs, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 [[M. B. JIoMOHOCOB — yUYE€HBIH-IHITUKIIOICTUCT. 1 0 0 14.11.2023 [[bubnuoreka IIOK
O060061eHre 1 cucTeMaTu3alus 3HaHu || https://m.edsoo.ru/ff0d40c4]]
20 [[KonTponbHas pabota Nel no Teme «Bemiecta u 1 1 0 16.11.2023 [[bubmuoteka [JOK
XUMHUYECKHE PEaKIIun»]] https://m.edsoo.ru/ff0d4290]]
21 [[Bo3myx — cmech ra3os. CoctaB Bo3ayxa. Kucmopon — 1 0 0 21.11.2023 [[bubmmoreka [{OK
AJIEMEHT U TPocToe BeriecTBo. O30H]| https://m.edsoo.ru/ff0d448e]]
22 [[DPuznyeckue U XUMHUYECKHE CBOMCTBA KUCIOPOAa 1 0 0 23.11.2023 [[bubmuoteka [IOK
(peaxiiu okucieHus, ropenue). [loustre 06 okcuaax|] https://m.edsoo.ru/ff0d4614]]
23 [[CrocoOsbI moy4eHus KHCIopo/ia B JTA00paTOPUH U 1 0 0 28.11.2023 [[bubmmoteka [JOK
MPOMBIIIIEHHOCTH. [IpumMeHenue kucnopoaal] https://m.edsoo.ru/ff0d497a]]
24 [[TemnnoBoii 3 PeKT XUMUYECKON peaKLuH, TOHIATUE O 1 0 0 30.11.2023 [[bubaunoreka [{TOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790]]
SHIOTEPMUUYECKHUX PEaKIUsIX ||
25 [[TommuBo (HedTh, yroiab U MeTaH). 3arpsisHeHUE 1 0 0 05.12.2023 [[bubmuoteka [IOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPaICHH S| | https://m.edsoo.ru/ff0d4c4a]]
26 [[IIpakTtmueckas padota Ne 3 mo reme «Ilomyuenne u 1 0 1 07.12.2023 [[bubmmoreka [{OK

coOupaHue KHCIOPO/ia, U3yUYeHUE €T0 CBONCTBY] |

https://m.edsoo.ru/ff0d4ae2]]
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Ne Tema ypoka KonnuecTBo yacos [Hata DOneKTpoHHbIe U(POBBIE

n/m Bcero Kontpompubie IIpakTudeckme — H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI

paboThI paboThI

27 [[Bomopom — 37eMEHT u IMPOCTOE BEIIECTRO. 1 0 0 12.12.2023 [[bubnuoreka IIOK
Haxosxnaenue B ipupoe]] https://m.edsoo.ru/ff0d4dd0]]

28 [[Dusnueckue U XUMHUYECKHE CBOMCTBA BOJOPO/A. 1 0 0 14.12.2023 [[bubnuoreka [IOK
[Tpumenenue Bomopoal] https://m.edsoo.ru/ff0d4dd0]]

29 [[[TonsiTHE O KUCIOTAX U COMSX]] 1 0 0 19.12.2023 [[bubnuoreka [IOK

https://m.edsoo.ru/ff0d50d2]]

30 [[Croco6bl mosmydeHust Bogopoia B JadbopaTopuu|] 1 0 0 21.12.2023 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d4dd0]]

31 [[IIpaktmueckas padota Ne 4 mo reme «Ilomyuenue u 1 0 1 26.12.2023 [[bubamnoreka [{TOK
coOupaHue BOJIOPO/Ia, M3YUYCHUE €TO CBOMCTBY] | https://m.edsoo.ru/ff0d4f42]]

32 [[MonspHbiit 00bEM razoB. 3akoH ABoraapo]] 1 0 0 28.12.2023 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d542¢]]

33 [[Beramcnenus 00bEMa, KOJTMUYSCTBA BEIIECTBA Ta3a 10 1 0 0 09.01.2024 [[bubmmoteka [IOK
€ro U3BECTHOMY KOJIMUYECTBY BEIIECTBA WIIH 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]

34 [[Boruncnenusi 00bEMOB ra3oB MO ypaBHEHUIO peakiuu Ha 1 0 0 11.01.2024 [[bubnuotexa [IOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHUH ra30B]] https://m.edsoo.ru/ff0d5708]]

35 [[Dusnyeckue U XUMHUYCCKHUE CBOMCTBA BOJIBI] | 1 0 0 16.01.2024 [[bu6nuoreka IIOK

https://m.edsoo.ru/ff0d587a]]

36 [[CoctaB ocHoBanwuii. [TonsiTue 06 nHIMKAaTOpaX ]| 1 0 0 18.01.2024 [[bubnuotexa [IOK

https://m.edsoo.ru/ff0d59e2]]

37 [[Bomna kak pactBopurtens. HackimeHHbIe 1 1 0 0 23.01.2024 [[bubmmoteka [IOK
HEHACBHIIIIEHHBIE PacTBOPHI. MaccoBasi 10J1sI BEI[eCTBa B https://m.edsoo.ru/ff0d5b401]]
pactBope]]

38 [[[IpakTuueckas padota Ne 5 o reme «IIpurorosienue 1 0 1 25.01.2024 [[bubmmoteka [JOK
PacTBOPOB C OTPEIEIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY] |

39 [[KonuTponbHas padota Ne2 mo Teme «Kucmopo. 1 1 0 30.01.2024 [[bubmmoteka [IOK
Bogopon. Bonay]] https://m.edsoo.ru/ff0d6342]]

40 [[Oxcunbl: cocTaB, Knaccudukaliys, HOMEHKIATypa]| 1 0 0 01.02.2024 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d664e]]

41 [[ITomy4yeHHE M XUMHYECKUE CBONCTBA KHCIOTHBIX, 1 0 0 06.02.2024 [[Bbubmnoteka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]

42 [[OcHoBaHus: cocTas, Kiaccudukaims, HOMEHKIATypa]| 1 0 0 08.02.2024 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0d67ca]]
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No Tema ypoka KonnuecTBo yacos Hara DIIeKTPOHHBIE ITU(POBBIC
/1 Bcero Kontponbabie Ilpaktndeckme — HA3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboTsI paboTsI
43 [[Tlomy4eHue U XUMUYECKHE CBOMCTBA OCHOBAHUH || 1 0 0 13.02.2024 [[Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca]]
44  [[KucnoTsl: cocTaB, Kiaccudukaius, HOMEHKIAaTypa]| 1 0 0 15.02.2024 [[bu6nuoreka [IOK
https://m.edsoo.ru/ff0dfee2]]
45 [[IlomydyeHne U XUMHUYECKHE CBOMCTBA KUCIOT]] 1 0 0 20.02.2024 [[bubmmotexa [IOK
https://m.edsoo.ru/ff0dfee2]]
46 [[Comu (cpeaHue): HOMEHKIATypa, CIIOCOOBI IMOTYYEHU, 1 0 0 22.02.2024 [[bubmuoteka [IOK
XHUMHUYECKHE CBOUCTRA] | https://m.edsoo.ru/00ad9474]]
47 [[IIpaktuueckas pabota Ne 6. Pemienue 1 0 1 27.02.2024 [[bubmuoteka [IOK
AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «OCHOBHBIE KIIACChI https://m.edsoo.ru/00ad9b7c]]
HEOPraHUYECKUX COCAUHEHUIN] |
48 [[T'enernueckas CBA3b MEOKAY KIIaCCAaMH HEOpraHM4eckux 1 0 0 29.02.2024 [[bubmmoteka [IOK
COeIMHEHHI] | https://m.edsoo.ru/00ad9a50]]
49 [[O60O0mEeHne U CUCTEMaTU3aIMs 3HAHUH | | 1 0 0 05.03.2024 [[bubmuoteka [TOK
https://m.edsoo.ru/00ad9ch?2]]
50 [[KonTpomnbHas padota Ne3 mo teme "OCHOBHBIE KIacChl 1 1 0 07.03.2024 [[Bbubmuoteka [IOK
HEOPraHUYECKUX coequHeHni"]] https://m.edsoo.ru/00ad9ela]]
51 [[IIepBbIe MOMBITKU KIACCH(PUKAIUU XUMUYECKUX 1 0 0 12.03.2024 [[bubnuotexa [IOK
asieMeHTOB. [ToHsITHE O TPyIax CXOAHBIX 3JIEMEHTOB] | https://m.edsoo.ru/00ad9ffa]]
52 [[[Tepuwoauueckwmii 3akoH U [leproamueckas cuctema 1 0 0 14.03.2024 [[bu6nuoteka IIOK
xumuueckux snemeHToB /1. 1. Mennaeneenal]] https://m.edsoo.ru/00ada52c]]
53 [[IIepuomsl, TPYIIILI, MOATPYIIIHI] ] 1 0 0 19.03.2024 [[bubnuotexa [IOK
https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenue aromoB. CocTaB aTOMHBIX sjiep. M3oTorbi]] 1 0 0 21.03.2024 [[bubmmoTteka [JOK
https://m.edsoo.ru/00ada342]]
55 [[CtpoeHue »IeKTPOHHBIX 000JI0YEK ATOMOB DJIEMEHTOB 1 0 0 02.04.2024 [[bubmuoteka [IOK
[Mepuomnueckoii cuctemsr J{. . Menaencea]] https://m.edsoo.ru/00ada6bc]]
56 [[XapakTeprcTHKa XHMHYECKOTO 3JIEMEHTA 10 €T0 1 0 0 04.04.2024 [[Bbubmnoteka [IOK
nonoxxkenuto B [lepuoguueckoit cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menneneenal]
57 [[3nauenue [lepmoanueckoro 3akoHa /Uil pa3BUTUSA Hayku 1 0 0 09.04.2024 [[bubmmoteka [IOK
u pakTuku. /. I. MenaeneeB — y4€HbliA, Ie1aror u https://m.edsoo.ru/00ada96e]]
rpakaaHuH]| |
58 [[DneKkTpoOoTpUIIATENHHOCTh AaTOMOB XMMHUYECKUX 1 0 0 11.04.2024 [[bubmmorexa [IOK
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No Tema ypoka KonnuecTBo yacos Hara DIIeKTPOHHBIE ITU(POBBIC

n/m Bcero Kontpompubie IIpakTudeckme — H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
3JIEMEHTOB]] https://m.edsoo.ru/00adaab8]]
59 [[MoHHas XMMHYECKas CBS3b|] 1 0 0 16.04.2024 [[bu6nuoreka IIOK
https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHas moJsipHass XUMHAYECKAsl CBSA3b | | 1 0 0 18.04.2024 [[bu6nuoreka [IOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBaneHTHas HEMmoJIsIpHAs XUMUYECKas CBS3b| | 1 0 0 23.04.2024 [[Bbubanoteka [IOK
https://m.edsoo.ru/00adaab9]]
62 [[Cremnenp okucieHUs ]| 1 0 0 25.04.2024 [[bubmuoteka [IOK
https://m.edsoo.ru/00adae28]]
63 [[OxucIuTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITHH] | 1 0 0 02.05.2024 [[bubamnoreka [ITOK
https://m.edsoo.ru/00adb076]]
64 [[OxucauTenn ¥ BOCCTAHOBHUTEIH || 1 0 0 07.05.2024 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb076]]
65 [[KonTtponbnas padota Ne4 o reme «CTpoeHue aroma. 1 1 0 14.05.2024 [[bu6nuoreka IIOK
XuMudeckas CBsI3b»]] https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHblil ypok. O000IIEHNE U CHCTEMAaTU3ALINA 1 0 0 16.05.2024 [[bubnuotexa [IOK
3HaHWI]] https://m.edsoo.ru/00adb33c]]
67 [[PesepBHEIi ypok. O00OIICHHE U CUCTEMATH3AIIHS 1 0 0 21.05.2024 [[bubmmoteka [JOK
3HaHU] | https://m.edsoo.ru/00ad9cb?2]]
68 [[PesepBHbIii ypok. OO001IEHNE U CUCTEMATU3AIUS 1 0 0 23.05.2024 [[bubaunoreka [{TOK
3HaHW]] https://m.edsoo.ru/ff0d61c6]]
J100aBUTH CTPOKY

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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Bcero KonTponbHbIE

No Tema ypoka

n/m
9 KJIACC

Ne Tema ypoka

/11
1 [[Tlepnomuueckuii 3akoH. [leproaudeckas cucteMa XUMHYCCKUX

10

anemenTtoB J[. . Mennaeneenal]|

[[Knaccudukanus XUMUYECKUX peakuil 0 pa3InyHbIM
MpU3HaKaMm| |

[[3akOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB
NEePBBIX TPEX MEPHOI0B]|

[[Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKHUX BEIIecTB] |
[[Bubl XUMHYECKOM CBSI3U U TUIBI KPUCTAINIMYECKHUX PEIIETOK] |

[[KouTponbHas padota Nel mo teme «IloBTOopenue u yriayoiaeHue
3HAaHWW OCHOBHBIX Pa3zeiioB Kypca 8 kiacca»]]

[[ITonaTHE O cKOpOCcTH XUMHYeCKOU peakiuu. [lonsaTue o
TOMOT€HHBIX U T€TEPOreHHBIX peaklusx ||

[[[ToHsiTHE O XUMUYECKOM paBHOBECHU. DaKTOPHI, BIUSIOIMINE HA
CKOPOCTb XUMHUUYECKOU PEAKIIMH U MOJO0KEHUE XUMUYECKOTO
paBHOBecHs ||

[[OkuCIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKITNH] |

[[Teopus snexTponuTHueckoi auccounanuu. CuibHbIe U crnadble

1

KomanuectBo yacos

paboThI

[IpakTnueckue
paboThI

KonuuectBo vacos

Bcero KoHTpoinbHbIE
paboTHI

0

paboTHI
0

IIpakTrueckue

Hara DIIeKTPOHHBIE ITU(POBBIC
W3y4YEHUS o0Opa3oBaTeNbHbBIE PECYPCHI
Hata OJeKTpOHHbIE IU(PPOBLIC
N3y9IeHHS 00pa3oBaTeNbHBIE PECYPCHI

05.09.2023 [[Bubmmoreka [JOK
https://m.edsoo.ru/00adb59¢]]

06.09.2023 [[Bubanoreka LIOK
https://m.edsoo.ru/00adbcb0]]

12.09.2023 [[bu6mnoteka [IOK
https://m.edsoo.ru/00adb6hb6]]

13.09.2023 [[bubmmoreka LIOK
https://m.edsoo.ru/00adb7e2]]

19.09.2023 [[bubmnoreka LIOK
https://m.edsoo.ru/00adbac6]]

20.09.2023 [[]]

26.09.2023 [[Bbubnuoreka [JOK
https://m.edsoo.ru/00adbe9a]]

27.09.2023 [[bubmmoteka [JOK
https://m.edsoo.ru/00adc28c]]

03.10.2023 [[Bbubmmotexa [JOK
https://m.edsoo.ru/00adcade]]

04.10.2023 [[Bubnuoreka [JOK


https://m.edsoo.ru/00adb59e
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No
n/m

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Tema ypoxka

3JIEKTPOJIUTHI| |
[[MoHHBIE ypaBHEHUS peaKiuid] |

[[XuMHUeckre CBOMCTBA KUCIOT U OCHOBAHUM B CBETE
MIPEACTABICHUH 00 JICKTPOTUTHIECCKON TUCCOIUaInu]| |

[[XuMHueckre CBOMCTBA COJIeH B CBETE MPECTABICHUN 00
ANEKTPOIUTUYECKON AUCCOLUALINH ]|

[[[ToHsiTHE O TUAPOIN3E COJIEH] |
[[O60061eHue 1 cucTeMaTH3aIus 3HaHU | |

[[ITpakTueckas pabota Ne 1. «Pemenue 3xcnepuMeHTalIbHbBIX
3a7a4»||

[[KonTponbHas pabota Ne2 o teme «DIeKTpoIuTHIeCKast
quccouuanus. XMMHUECKHUE PEaKIMK B pacTBopax» ||

[[O61m1as xapakTepucTHKa rajoreHoB. XMMUYECKHUE CBOWCTBA HA
npumMepe xjopa]]

[[XnopoBogopoa. CosnsiHast KUCIIOTA, XUMHUYECKUE CBOMCTBA,
NoJIyuyeHue, NpuMeHeHue| |

[[[TpakTrueckast pabota Ne 2 o Teme «llomydenue consiHOM
KHCIIOTBI, U3y4eHUE €€ CBOMUCTBY]]

[[Beruncienust Mo ypaBHEHUSIM XUMUYECKUX PEAKLUN, €CIIU OJIUH
U3 pEeareHTOB JIaH B U30BITKE] |

[[O6mas xapaktepuctuka 3meMeHToB VIA-rpynmsi]]

[[AnnoTponHble MoguduKauu cepbl. Haxoxxaenue cepsl 1 eé
COCTMHEHUH B IPUPOC. XUMHUECKUE CBOMCTBA CEPHI| |

[[CepoBomopon, cTpoeHue, Gu3nyecKkue 1 XuMHUIeCKre CBOMCTBA] ]

[[Oxcumsl cepbl. CepHast KUCTOTa, PUBNYECKUE U XUMHUUECKHE
CBOMCTBA, MpUMeHeHune] |

[[XuMuueckue peakiiiu, JIekKaIIiue B OCHOBE MMPOMBIIIJIEHHOTO
croco0a Moy4eHUs CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIIeH cpelibl COETUHEHUSIMU CEPBI| |

KonndaectBo yacoB

Bcero KOHTpOHLHBIe HpaKTI/I'-ICCKI/IC

Hara OnekTpoHHbIE HU(POBHIE
H3yYCHHUS 00pazoBaTenbHbIE PECYpPCHI

https://m.edsoo.ru/00adcd68]]
10.10.2023 [[bubnnoreka LIOK
https://m.edsoo.ru/00add448]]
11.10.2023 [[bubmmorexa LIOK
https://m.edsoo.ru/00add5d8]]
17.10.2023 [[bubnuoreka LIOK
https://m.edsoo.ru/00add8h2]]
18.10.2023 [[bubmmoreka LIOK
https://m.edsoo.ru/00add9d4]]
24.10.2023 [[bubmmoteka [JOK
https://m.edsoo.ru/00addd12]]
25.10.2023 [[Bbubanoreka LIOK
https://m.edsoo.ru/00addbfa]]
07.11.2023 [[Bbubmmoreka [JOK
https://m.edsoo.ru/00addec0]]
08.11.2023 [[bubanoreka LIOK
https://m.edsoo.ru/00addfe2]]
14.11.2023 [[Bbubaunoreka [JOK
https://m.edsoo.ru/00ade104]]
15.11.2023 [[bubmmoreka LIOK
https://m.edsoo.ru/00ade348]]
21.11.2023 [[Bbubnuoteka [JOK
https://m.edsoo.ru/00ade488]]
22.11.2023 [[Bbubanoreka LIOK
https://m.edsoo.ru/00ade64a]]
28.11.2023 [[Bbubaunorexa [JOK
https://m.edsoo.ru/00ade64a]]
29.11.2023 [[bubanoreka LIOK
https://m.edsoo.ru/00ade802]]
05.12.2023 [[Bubnuoreka [JOK
https://m.edsoo.ru/00adea28]]

06.12.2023 [[Bbubmmotexa [JOK
https://m.edsoo.ru/00adec8a]]
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No
n/m

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoxka

[[ BerunciieHre MacCOBOM J10M BbIXO/a IPOIYKTa PEAKIIHH | |

[[OOmas xapakTepucTHUKa 31EMEHTOB VA-rpynnsl. A30T,
pacIpocTpaHeHHUE B IPUPOJIE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA] |

[[AMMuak, ero pu3ndecKre U XUMHYECKHUE CBOMCTBA, MTOJTYICHUE
Y NpUMeHeHue] |

[[ITpakTrueckas pabora Ne 3 mo Teme «Ilomydyenne ammuaka,
M3Yy4YEHUE €ro CBOMCTBY|]

[[A30THas KuCIOTa, €€ PU3NIECKUE U XUMHUECKHE CBOMCTBA] |

[[Mcnionb30BaHME HUTPATOB U COJIEH aMMOHUS B Ka4ECTBE
MHUHEPAILHBIX YI0OpeHn. XUMUYECKOE 3arpsi3HEHHE
OKpYKaroIllel Cpelibl COEIMHEHUIMH a30Ta] |

[[Docdop. Oxcun dochopa (V) u hocdhopHas kuciora,
du3HYECKre M XUMUIECCKHE CBOMCTBA, IMOTy4YCHHE] |

[[Mcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATLHBIX
ynobpenuit. 3arpsisHeHHe TPUPOAHOI cpeabl hocdaramu]]

[[Vraepon, pacipocTpaHeHue B MpUpoe, hru3nuecKue u
XHMHYECKHE CBOMCTBA] |

[[Okcunpl yrieposaa, ux GU3NYecKre U XUMHUYECKHUE CBOMCTBRA.
DKonoruveckue npoOIeMbl, CBSI3aHHBIE C OKCHIOM YTIiepoa

(V)]

[[YronpHas kucioTa u e€ comu|]

[[TIpakTrueckas pabota Ne 4 mo teme "[lonydeHne yriaekuciaoro
ra3za. KauectBeHHas peakiys Ha kapOoHaT-HOH"]]

[[TIlepBOHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAaX KaK O
COeMHEHUSX yraepoaal|

[[KpeMHuii u ero coequHeHus| |

[[[TpakTrueckast pabota Ne 5. Pemenne skcriepuMeHTaTbHBIX
3a/a4 1o Teme «BaxHee HeMeTauTbl U KX COSTUHEHUS»] ]

[[KonTponbHas padota Ne3 o Teme «BakHeiine HeMeTauibl U

1

[EN

KonndaectBo yacoB

Bcero KouTponbHbie
paboThl

0

[IpakTrueckue
paboThl

0

Hara OnekTpoHHbIE HU(POBHIE
H3yYCHHUS 00pazoBaTenbHbIE PECYpPCHI

12.12.2023 [[bubmuoreka IIOK
https://m.edsoo.ru/00adec8a]]

13.12.2023 [[bubmmorexa LIOK
https://m.edsoo.ru/00adeeab]]

19.12.2023 [[bubmmorexa LIOK
https://m.edsoo.ru/00adf004]]

20.12.2023 [[Bbubmmoteka [JOK
https://m.edsoo.ru/00adf180]]

26.12.2023 [[bubanoreka LIOK
https://m.edsoo.ru/00adf306]]

27.12.2023 [[bubmmoteka [JOK
https://m.edsoo.ru/00adf518]]

09.01.2024 [[Bubmmoreka [JOK
https://m.edsoo.ru/00adf68a]]

10.01.2024 [[bubmmorexa LIOK
https://m.edsoo.ru/00adfc20]]

16.01.2024 [[bu6munoreka LIOK
https://m.edsoo.ru/00adfd9c]]

17.01.2024 [[bubmmorexa LIOK
https://m.edsoo.ru/00adfebe]]

23.01.2024 [[Bubanorexa LIOK
https://m.edsoo.ru/00ae006c¢]]

24.01.2024 [[Bbubauorexa [JOK
https://m.edsoo.ru/00ae027¢]]

30.01.2024 [[Bbubmmotexa [JOK
https://m.edso0.ru/00ae054¢]]

31.01.2024 [[Bubauorexa [JOK
https://m.edsoo.ru/00ae080a]]

06.02.2024 [[Bbubmmotexa [JOK
https://m.edsoo.ru/00ae0bf2]]

07.02.2024 [[Bubauorexa [JOK


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

No
n/m

43

44

45

46

47

48

49

50

51
52

53

54

95

56

S7

58
59

Tema ypoxka

UX COCIUHEHUS»] |

[[Ob1as xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METaJLIOB.

Mertaminueckasi CBA3b U METANIMUECKAsi KPUCTAIIIMYECKAst
pemérka. ®u3nvecKue CBOMCTBA METAIIOB] |

[[ XuMuyeckue CBOMCTBA METAIIIOB. DJIEKTPOXUMUYECKUI P
HaIpsKEHUH MeTalioB] |

[[O6mue ciocoObl momydenust MetauioB. CruraBel. Beraucienus
10 YPaBHCHUSM XUMHUYECKHX PEAKIIMA, €CIIM OJIMH U3 PEarcHTOB

COJIEPXKUT IIPUMECH ||
[[[ToHsiTHE O KOPPO3UU METAILIOB] |

[[LLlerounble MeTaIbI| ]

[[Okcuabl U TUIPOKCUIBI HATPUS U Kamus] |
[[LLlemouHO3eMETbHBIC METAIIBI — KaJbIIMH U MarHui| |
[[Baxxueiime coeIMHEHUS Kalblus| |

[[O6061eHue 1 cucTeMaTH3aIus 3HaHUH | |
[[PK&cTkoCTh BOJIBI U CIIOCOOBI €€ ycTpaHeHus ||

[[ITpakTueckas padota Ne 6 mo Teme "KéEcTkoCTh BOIBI U
METO/IbI €€ ycTpaHeHus'" ||

[[AmroMuHMIA] |

[[AMdoTepHbIe CBOMCTBA OKCHIA B TUIPOKCHAA]]
[[PKene3o]]

[[Oxcunasl, Tuapokcuasl U cou xenesa (1) u sxxenesa (I11)]]

[[O6061eHue 1 cucTeMaTH3aIus 3HAaHUH | |
[[TIpakTrueckas pabota Ne 7. PenieHne s3KCriepUMEeHTaTbHBIX

Bcero KouTponbHbie

1

KonndaectBo yacoB

[IpakTrueckue

Hara OnekTpoHHbIE HU(POBHIE
H3yYCHHUS 00pazoBaTenbHbIE PECYpPCHI

https://m.edsoo.ru/00ae0e18]]

13.02.2024 [[bubmmoteka LIOK
https://m.edsoo.ru/00ae103¢e]]

14.02.2024 [[bubmuoreka IIOK
https://m.edsoo.ru/00ae1156]]

20.02.2024 [[Bubanorexa LIOK
https://m.edsoo.ru/00ae1156]]

21.02.2024 [[Bubanoreka LIOK
https://m.edsoo.ru/00ae1278]]

27.02.2024 [[Bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2]]

28.02.2024 [[Bubanorexa LIOK
https://m.edsoo.ru/00ae14b2]]

05.03.2024 [[Bubmmoreka [JOK
https://m.edsoo.ru/00ae15e8]]

06.03.2024 [[Bubanoreka LIOK
https://m.edsoo.ru/00ae15e8]]

12.03.2024 [[]]
13.03.2024 [[bubmnoreka LIOK
https://m.edsoo.ru/00ae1886]]

19.03.2024 [[bubmmoreka LIOK
https://m.edsoo.ru/00aelae8]]

20.03.2024 [[BbubmuoTteka [JOK
https://m.edsoo.ru/00aelc64]]

02.04.2024 [[Bbubmuotexa [JOK
https://m.edso0.ru/00aelc64]]

03.04.2024 [[Bubnuoreka [JOK
https://m.edsoo.ru/00ae1d86]]

09.04.2024 [[Bbubmmotexa [JOK
https://m.edso0.ru/00ae35e6]]

10.04.2024 [[]]
16.04.2024 [[bu6munoteka LIOK


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

No Tema ypoka KonuuectBo vacos Hata OnekTpoHHbIE HU(POBHIE

n/m Bcero Kourtponbubie Ilpaktrueckne —H3YICHHA 00pazoBaTeIbHEIC PECYPChl
paboThl paboThl
3aja4 1o TeMe «BaxkHelne MeTauIbl B UX COeHHEHUN»] ] https://m.edsoo.ru/00ae3de8]]
60 [[BbrunciieHus M0 ypaBHEHUSAM XUMHUYCCKUX peaklui, ecimn oqud 1 0 0 17.04.2024 [[bubmuoreka IIOK
U3 PEarcHTOB JlaH B U30BITKE MM COICPIKUT IPUMECH. https://m.edso0.ru/00ae1750]]
Brrunciienns MaccoBOM 1011 BBIXOJa TPOIYKTA pEaKLNu | |
61 [[O60O6IEHHE U CHCTEMATH3AIUS 3HAHUI || 1 0 0 23.04.2024 [[]]
62 [[KonurpoabHas pabora Ned o teme «Bakneiimue Metaisl 1 ux 1 1 0 24.04.2024 [[]]
COCIMHEHUS»] |
63 [[BermiectBa 1 MaTepHalibl B TOBCEAHEBHOM KU3HU UeJIOBEKa] | 1 0 0 07.05.2024 [[Bubmuoteka [JOK
https://m.edsoo.ru/00ae3f50]]
64 [[Xumuueckoe 3arps3HEHUE OKPYKaIoIIei cpepl]] 1 0 0 08.05.2024 [[BubauoTeka [IOK
https://m.edsoo.ru/00ae4270]]
65 [[Posib XUMHUH B PEHICHUH YKOJOTHUECKUX TPoOIem]] 1 0 0 14.05.2024 [[bubmuoreka [IOK
https://m.edsoo.ru/00ae4270]]
66 [[PesepBHblit ypok. O0G00IICHHE M CHCTEMATH3AIINS 3HAHUH] | 1 0 0 15.05.2024 [[bubaunoTexa [IOK
https://m.edsoo.ru/00ae0d0a]]
67 [[Pe3epBHbiii ypok. O000IIEHHE U CHCTEMATH3AIIHS 3HAHU ] | 1 0 0 21.05.2024 [[Bubmuoteka [JOK
https://m.edsoo.ru/00adb33c]]
68 [[Pe3epBHbIii ypok. O000IIEHUE U CUCTEMAaTH3AIIHS 3HAHUH | | 1 0 0 22.05.2024 [[Bbubmumoteka [JOK

https://m.edsoo.ru/00ad9cb2]]
J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIA YYEHUKA

* Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AkuronepHoe o6mectBo «M3aarenberBo «IIpocBenienuey
* Xumus, 9 kmacc/ I'abpuensu O.C., OcrpoymoB W.I"., Cnaakos C.A., AkuronepHoe oomiectBo «M3marenbctBo «lIpocBemenne»

Beenute cBol BapuaHT

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus, 8 knace/ 'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocBenienue

* Xumus, 9 kiacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnankos C.A., AkunonepHoe oouiectBo «3narensctBo «IIpocBenienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

ounbanoreka



