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COJEP)KAHUE OBYYEHUA

ITepBoHayajbHBIC XUMHYECKHE IOHATHSA

IIpenmer xumun. Posib XuMuu B KM3HHU 4elloBeKa. XUMHUS B cucTteMe Hayk. Tesna u BemecTBa. @U3nyecKue CBONCTBA BEUIECTB. ATperarHoe COCTOSHUE
BemlecTB. [loHsTHE O METOAAX MO3HAHUS B XMMUHU. UKcThle BemecTBa U cMecd. CriocoObl pa3zieieHus cMecen.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3NIeMeHThI. CHMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie 1 c105KHbIE BeleCcTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass QGopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENIbHAas aTOMHas Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSJUHEHHH.

KonnyectBo BemiectBa. Mosb. MossipHas macca. B3aumocBs3b KolnMyecTBa, MAacChl U YMCIIA CTPYKTYPHBIX €AMHHUI BemiecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCTUHEHUM.

dusnueckue U XUMHUYECKHUE sIBJICHU. XUMHUYECKask peaklus 1 e€ Npu3HaKku. 3aKOH COXPaHEHUS MacChl BelecTB. XuMuueckue ypaBHenus. Knaccuduxanus
XUMHUYECKUX peaklUi (COeMHEHMS, Pa3I0KEHHs, 3aMElLEHuUs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOH TOCYI01, TIpaBUIIaMu paboTHI B TaOOpaTOpHH 1 puéMaMu o0palieHus ¢ 1abopaTOPHBIM 000pyAOBaHHEM, H3yUCHHE U OTMCAHHE
(u3nUecKux CBOMCTB 00pa30B HEOPraHMYECKUX BELIECTB, HAOMOJeHNE (PU3NUECKUX (IIJIaBIeHUE BOCKA, TasHUE JIbJla, pAaCTUPAHHUE caxapa B CTYIKe, KUIICHUE U
KOHJICHCALlUs BOJIbI) U XUMUYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE MEIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) sIBIEHUH, HAOJII0I€HUE U ONMCAHNE
MIPU3HAKOB MPOTEKAHUS XMMUUYECKUX peakuil (pa3ioxkeHue caxapa, B3auMoJIefiCTBHE CEpHOM KUCIOTHI € XJIOpUAOM Oapus, pazinoxenue ruapokcuaa meau (11) mpu
HarpeBaHuM, B3aUMO/ICHCTBHE kKeje3a ¢ pactBopoM conu meau (11), uyuenue crnocoOoB pa3aeneHus: CMeceil: ¢ MOMOIILI0 MarHuTa, (PHIbTpoBaHKE, BhINIapUBaHUE,
JUCTUIUIALMS, XpoMaTorpadusi, MIPOBeJIeHNE OYUCTKHA MOBAPEHHOM COJM, HAOII0ACHNE U ONKCAaHUE PE3yJIbTaTOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUs MacChl, CO3/IaHUE MOJIeTeH MOJIEKYJI (1IIapOCTEPKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHHYECKHX BellecTB

Boznyx — cmecsh razos. Cocras Bo3nyxa. Kucinopon —anemeHT u npocroe Bemiectso. Haxoxxienue kuciaopo/ia B mpupoje, puandeckue 1 XMMUYECKHe CBOMCTBa
(peaxiuu ropenust). Oxcunpl. [lpumenenue kuciaopoaa. CriocoObl OTyYEHUsT KUCIOPO/Ia B 1a00OPaTOpPUU M POMBIIIIICHHOCTH. KpyroBopoT KHcI0po/ia B IpUPOIE.
O30H — aymoTponHas MoAUGUKAIUS KUCIOPOIa.

TennoBoil 3¢hdekT XMMHUUYecKoil peakiui, TePMOXUMHUECKUE YPABHEHUS, 9K30- U SHIOTEPMUYECKHE PeaKUuu. TOMIMBO: yroib M MeTaH. 3arps3HeHue
BO3/IyXa, YCUJICHUE TTapHUKOBOTO A (exTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npocroe BeniectBo. HaxoxxaeHne Boioposia B Mpupoie, pusnueckue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTy4YEHUSI.
Kucnotsl u conu.

Mornsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boga kak pactBoputens. PactBopel. HacklieHHbIe M HEHACHIIEHHBIE PacTBOPBI. PacTBopuMOCTh BenecTB B Boje. MaccoBas
JI0JIs1 BELLIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOABI. OcHOBaHM. PoJIb pacTBOPOB B IPUPO/JIE U B XKU3HU UesloBeKa. KpyroBopoT BoabI B IpUpoie. 3arpsi3HEHNE
MPUPOAHBIX BoA. OXpaHa ¥ OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranumueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHAOB: coieoOpasylomue (OCHOBHBIE, KHCIOTHBIE, aM{(OTEpHbIE) U
HecoseoOpazytonme. Homenknatypa okcuoB. @u3nyueckne 1 XUMUYECKHE CBOMCTBA OKCHAOB. [lomydeHne okcuios.

OcnoBanust. Knaccugukanuss ocHOBaHUWIl: MIENOYM M HEpacTBOpUMBIE OCHOBaHUS. HomeHknatypa ocHoBaHuid. dusnyeckre M XMMHUYECKHE CBOWCTBA
ocHoBaHMil. [TonyueHre OCHOBaHUIA.

Kucnotsl. Knaccudukanus xucnor. Homenkiatypa kucinoT. @usnueckue U XMMUYECKHE CBOMCTBAa KucioT. Psax aktuBHocTH MetauioB H. H. Bekerosa.
[Tonydyenue Kucnor.

Comu. Homenkunarypa coneil. @u3nueckue U XuMuieckue cBoictsa coseil. [lonmyuenue coneit.



I'enernyeckas CBA3b MEXKAY KJIACCAMH HEOPraHMYECKUX COCIUHCHHM.

Xumuueckuii IKcnepumenn.

KayeCTBEHHOE OIpEEICHUE COAEPKaHUs KUCIOpo/Aa B BO3AyXe, MOJydyeHHe, cOOMpaHue, Paclio3HaBAHUE U M3Y4YEHUE CBOMCTB KHUCIIOpoJa, HaOIoJeHue
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHKHOBEHHS M MpPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMd OKCHJIOB U OIMCAHHE UX
CBOWCTB, IOJy4YeHHE, cOOMpaHue, Paclo3HAaBaHUE U M3Yy4YEHUE CBOMCTB BoJOpoJa (ropeHue), B3aumojeiictBue Bojopona ¢ okcuaoMm menu (II) (BozmoxkHO
UCIIOJIb30BaHUE BUAECOMATEPHAJIOB), HAOMIOIEHHE 00Pa3llOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHNE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHON MAacCOBOM J10JIell pacTBOPEHHOIO BELIECTBA, B3aUMOICHCTBUE BOABI C MeTallaMH (HaTpUeM U
KaJbIeM) (BO3MOXKHO HCIOJIB30BAHME BHJICOMATEPHATIOB), UCCIEAOBaHUE 00Pa3I[0B HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJCHHE M3MEHEHUS
OKpAacKH MHAMKATOPOB B paCTBOPAX KUCJIOT U LIesIoueil, u3yueHue B3aumozenctBus okcuaa meau (1) ¢ pactBopoM cepHOi KMCIOTHL, KUCIOT C METAJUIaMU, PeaKkLnui
HEWTpaIU3alny, IT0JIy4YE€HUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJJHOTO METaJuIa IPYTHM U3 paCTBOPA COJIM, PEIICHHUE IKCIIEPUMEHTAIbHBIX 331a4 110 TEME
«Baxxnelmue K1accbl HEOPraHUYECKUX COCIUHEHUI.

Iepuonnuecknii 3akon u Ilepuoamueckasi cucrema xumuuyeckux 3jaemeHToB JI. M. MenpaeineeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[lepBbie MONBITKM K1accuUKAMM XUMUYECKUX 3JIEMEHTOB. [IoHsTHE O rpyNIax CXOJHBIX 2JIEMEHTOB (1LEI0YHbIE U IIETI0YHO3EMEIbHBIE METAJIbI, TAJIOI€HBI,
MHEPTHBIE ra3bl). DJIIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCHIbI U THIPOKCHUIBI.

[lepuonnuecknii 3akoH. llepmogmueckas cuctema xumudeckux snemeHToB J[. WM. MenneneeBa. KopoTkomepuoaHas W JUIMHHONIEPHOAHAS (HOPMBI
Ilepuoauueckoit cuctemsl xumudeckux aneMeHToB 1. 1. Menneneesa. Ilepuoas! u rpynnsl. @U3ndecKuil CMbICI IOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHO/a U IPYTIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocrtaB aToMHbIX sjep. M3oTombl. DnekTpoHbl. CTpoeHHE >JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 3JIEMEHTOB
IIepnonnueckoii cucremsl J1. 1. MenaeneeBa. XapakTepucTuKa XUMHYECKOIO AJIEMEHTA TI0 €ro 1ojoxeHuto B [lepuonnueckont cucreme [1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U HEMETAJUNINYECKUX CBOMCTB 10 IPYyNIaM U NEPUOAAM.

3nauenue [lepunoanyeckoro 3akoHa u [lepnoauueckoil CCTEMbl XUMUYECKHUX 3JIEMEHTOB Ul Pa3BUTHUS Hayku M npaktuku. J[. V1. MenneneeB — y4éHblil u
IpaX<IaHUH.

Xumnyeckas cBsi3b. KoBaneHTHas (ospHAst U HENOJISIpHAsl) CBA3b. DJIEKTPOOTPUIIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MoHHas CBA3b.

Crenenp okucieHus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peaklinu. [Iporieccsl okucienus u BoccTaHoBIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue 0OpaslloB BEIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE T'MJIPOKCHAA LIMHKA C PACTBOpAMH KHCIOT M LIENOYeH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3ioKeH!sl, COeTMHEHU ).

Mesicnpeomemnvie cea3u

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU N3YUEHUH XUMHUH B 8 KJIaCCe OCYILIECTBISETCS Yepe3 UCIOIb30BaHNe KaK OOIINX €CTeCTBEHHO-HAYYHBIX OHATHH,
TaK U MOHATHUM, ABJISIOIUXCS CUCTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: Hay4yHbIH (DakT, rumores3a, TEOpHUs, 3aKOH, aHAIMW3, CHHTE3, KiacCU(UKalMs, MEePUOJUYHOCTb, HAOIIOACHUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOMbI, PaUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3aps [, BELIECTBO, TENO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (pu3nueckue BeIMUNHbI, CAUHHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIAeMbIe, TOTLTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 XMMHUU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImgyHOCTHBIE PE3YIbTATEl OCBOCHHA IHpPOIrpaMMbl OCHOBHOI'O O6I_HCI‘O O6paSOBaHI/IH JOCTUI'alOTCA B XOAC O6y‘leHI/I${ XHUMHUU B C€JIHUHCTBC yqe6H0171 n
BOCITMTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAULIUOHHBIMU pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LCHHOCTAMMU, IIPUHATBIMU B
O6H.[CCTB€ IIpaBUJIaMU 1 HOpMaMH IMOBCACHHS U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUA U COLIMAIU3 AU o6yqa}omﬂxc>1.

JInyHOCTHBIC PE3yJbTAThI OTPAXKAKOT 'OTOBHOCTD o6yqa}0mnxc;1 PYKOBOACTBOBATLCA CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaI_II/Iﬁ " paclIupCHUEC OIIbITa
JICSITEIIbHOCTH Ha €€ OCHOBEC, B TOM 4YHUCJIC B YaCTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILUEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIEIHI0, TOHUMaHUsl 3HAYEHUsS] XUMHYECKOM HAYKH B >KM3HU
COBPEMEHHOT0 O0IIeCTBa, CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(POPMAIUCH O MEPEIOBBIX JOCTHKCHHUSX U OTKPHITHSIX MHUPOBOM M OTEYECTBEHHON XHWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MNpEACTaBJICHUA O COHHUAIBHBIX HOpMax M HpaBUIaxX MEKIIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBEC, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HI€CTB€HHO
M0JIE3HOU, yUeOHOUCCIIeI0BaTEIbCKON, TBOPYECKON U APYTHX BHJAX JAEATEIbHOCTH, FTOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM AEATENbHOCTU MPH BBINOJIHEHUH
y‘-Ie6HI>IX, IMMO3HAaBAaTCJIbHBIX 3a/ia4, BBIITOJTHCHUU XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHUN y‘-IC6HI>IX IMPOCKTOB, CTPEMJICHU A K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIN
B IIpoLeCcce 3TON yueOHOH AeqTeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEIEHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCIEICTBUM MOCTYIIKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE NPEICTABICHNS O BEIIECTBE M XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBIISIOIINE
OCHOBY JUIsI TIOHUMaHMs CYIIHOCTH HAy4YHOM KapTUHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI, B3aMMOCBS3AX YEJIOBEKa C
MIPUPOJHOM CPEIOi, O POJIU XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HaBaTEeIbHbIE MOTUBBI, HAIIPABJICHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHN 10 XMMHUHU, HEOOXOAUMBIE JIUIsl OOBSICHEHUSI HAOJI0JaeMbIX MPOLIECCOB U SIBJICHU,
MO3HABATENbHON, MH()OPMALMOHHOW M YHUTATEIbCKON KyJIbTYpPHl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITENbHOM pabOThl ¢ yuyeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPaTypOi, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMHU MH()OPMAITMOHHBIX TEXHOJIOTH;

MHTEpeC K 00YYCHHIO M NMO3HAHMIO, JTI0003HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K caMO0OPa30BaHUIO, TPOSKTHOM M MCCIEI0BATENbCKOM AEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOpY HalpaBJIEHHOCTH M YPOBHsI 00y4€HUs B JaJIbHEHILEM;



4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOT0 OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3 )KM3HU, OCO3HAHUE [TOCIIECJCTBUI U HEMIPUATHE
BPE/IHBIX NPUBBIYCK (YMOTPEOICHHS AJKOTOJIs, HAPKOTHKOB, KypEHHs), HEOOXOUMOCTH COOJIFOJICHUS MPABUI OE30MACHOCTH TIPU OOPAIEHUH C XHUMHUYECKUMU
BELIECTBAMHU B OBITY U pEaIbHOM JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

MHTEpEC K MPAKTHUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3IuuHOro poja, yBaKeHHE K TPYIy M pe3yjbTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHMs NPEAMETHBIX 3HAHUM [0 XMMHHU, OCO3HAHHBIA BBHIOOP MHAMBUAYAIBbHOM TPACKTOPUH MPOAOIKEHHsS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEMH, YCIIEITHON PO eCcCHOHATBHOM IeATEIIEHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHHIH,
TOTOBHOCTb a/IalITUPOBAThCS B NPO(ECcCHOHANIBHOI cpele;

6) 9K0JIOrHYeCKOro BOCIIUTAHHUSI:

9KOJIOTHYECKHU 1I€71eCO00pa3sHOe OTHOLIEHNE K IPUPOJAE KaK MUCTOYHMKY KM3HM Ha 3emile, OCHOBE €€ CyLECTBOBAaHMS, OHUMAaHUE LIEHHOCTH 310pPOBOIO U
6e3omacHoro o0pasa >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (DU3MYECKOMY M IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUE LIEHHOCTH COOJIIOICHUS MTPABUI
0€301acHOT0 MOBEEHUS MPU PadOTe ¢ BEIIECTBAMHU, a TAK)XKE B CUTYAlMUSIX, YTPOXKAIOIINX 30POBbIO U KU3HHU JIOJCH;

CIIOCOOHOCTH MPUMCEHATH 3HAHUA, [IOJTy4aCMbIC ITPU U3YUCHUH XUMHWHU, IJId PCIICHUA 3a/1a4, CBA3AHHBIX C OKPY)I(aIOHIGfI HpHpOI{HOI\/'I CpC}IOﬁ, JJIL TIOBBINICHU S
YPOBH: AKOJIOTHYECKOM KYJbTYpPbl, OCO3HAHUA r100aJIEHOTO XapaKkTepa SKOJOTHUYCCKUX HpO6J’ICM n HYTCﬁ HUX peIICHHUA IMOCPCACTBOM MCTOIOB XHUMUH,
OKOJOTMYECKOTO MBIIIJICHUA, YMCEHUSA PYKOBOACTBOBATHLCA M B HO3H21B&T€J'II>HOI>1, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ ITPAaKTUKCE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe meranpenMeTHBIX pe3yibTaTOB BBIACIAIOT 3HAYMMbIE ISl (POPMUPOBAHMSI MUPOBO33PEHUS OOIlIEHAyUHbIe TOHATUS (3aKOH, TEOPHsl, IPUHIUII,
runoTesa, (pakr, cucrema, MpoIecc, SKCIEPUMEHT U APYroe.), KOTOpble NCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M MO3BOJISIOT Ha OCHOBE
3HAHUWA M3 ATUX MNPEIMETOB (OPMHUPOBATH IMPEACTABICHUE O IEJIOCTHOW HAyYHOM KapTHHE MHpa, U yHHMBEpCalbHble ydyeOHbIe JEeHCTBUS (ITO3HABATENbHBIE,
KOMMYHUKATHBHBIE, PETYJSATHBHbBIE), KOTOpble 00ecneynBaroT (pOpMHUpPOBAaHHE FOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH
NS TEIIBHOCTH.

ITo3HaBaTe/IbHbIEC YHHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
Ba3zoBble Jornuyeckue geiicTBUA:

YMCHUSA HUCIIOJIb30BATH HpI/IéMLI JIOTUYCCKOI'0 MBINUICHUA TIPHU OCBOCHUHA 3HAHUI: PaCKpbIBATH CMBICIT XUMHUYCCKUX MMOHSTHH (BBI,Z[GHHTL HX XapaKTCPHBIC
IMpU3HAKH, YCTAaHABJIIMBATb B3aMMOCBA3b C IPYTHUMU HOH?ITI/IHMI/I), UCITIOJIb30BaTh IMOHATUSA JJIs 0OBACHEHHUS OTACIBbHBIX q)aKTOB n HBJ'ICHHﬁ, BI)I6I/IpaTI> OCHOBaHU S U



KpUTCpUH IJI1 KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX BCHICCTB U XUMHWUYCCKHUX peaxunﬁ, YCTaHaBJIMBATh NPHUYNHHO-CIICACTBCHHBIC CBA3U MCXKIY 00BbEKTaMH HU3y4dCHU,
CTPOUTD JIOTUYCCKUEC PACCYIKACHU S (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHAJIOT I/II/I), J€J1aTh BBIBO/JbI N 3aKJIFOUCHU A,

YMEHHE MPUMEHATHh B MPOIECCe MO3HAHUS MOHATUS (IIPEAMETHBIE U METANPEIMETHBIC), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XHUMHUH,
peoOpa3oBbIBATh LMIUPOKO MPUMEHSIEMbIE B XUMHUHM MOJICIbHbBIC MPEICTABICHUS — XUMHUECKUN 3HAK (CHMMBOJ 3JIEMEHTa), XuMudeckas (Gopmyria U ypaBHEHUE
XUMHYECKON PEaKIUy — MPU PEIIeHUH y9eOHO-TT03HABATEIBHBIX 33/1a4, C YUYETOM 3TUX MOJIEIBHBIX MPEACTABICHUH BBISBIISTh U XapaKTEPU30BATh CYIIICCTBCHHBIC
MPU3HAKA H3YYaeMbIX OOBEKTOB — XHMUYECKUX BEIIECTB M XUMUYECKUX PpEaKUUN, BBISIBISATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3YyUAEMBbIX MPOIIECCaX U SBJICHUSIX.

ba3oBble ucciaenoBateabcKue AeiicTBUS .

YMCHUCEC UCITIOJIB30BATh ITOCTABJIICHHBIC BOIIPOCHI B KAYECTBC NHCTPYMCHTA IIO3HAHUS, d TAKKC B KAUCCTBC OCHOBBI IJIA CI)OpMI/IpOBaHI/IH TUITIOTE3LI 110 ITPOBCPKE
IMPaBHUJIbHOCTHU BBICKA3bIBACMBIX Cy)KIleHI/If/'I;

npuoOpeTeHne OIbITa MO IUIAHMPOBAHWIO, OPraHU3alMM M TPOBEICHHIO YYCHHYECKHX HKCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITENILHO ITPOTHO3UPOBATH €T0 Pe3yJIbTaT, POPMYIHUPOBATH 000OIECHHS M BBIBOIBI ITO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA, NCCIIEI0BAHHS, COCTABIATh OTYET
0 IIPOJIEIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIIMIO PA3TUYHBIX BUAOB U (OPM IMPEICTABICHUS, MTOJYyYaeMy0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4yHO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpXaHMs, CIpaBOYHbIE IMOcoOus, pecypcbl MHTepHeTa), KpUTHYECKH OLEHUBATh IPOTHUBOPEUYMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHSTh Pa3IMuHble METOJbl M 3alpOChl IPU MOMCKE M 0TOOpe MH(OPMAIMM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX JJISI BBIMOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJ]ad ONpPeNe’IEHHOr0 TUIla, IPUOOpETEHHE OMbITa B 00JACTH MCIHOJIb30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIa/IEHUE KYJIbTYpOI aKTUBHOTO UCTIOJIb30BAHUS PA3IIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTENBHO BEIOMPATh ONTUMAJIbHYIO (hopMy IipeacTaBiIeHns MHpopMauu
U WLTIOCTPUPOBATh pelIaeMble 3a/1a4i HECIOKHBIMH CXEeMaMH, JuarpaMmmamu, IpyrumMu popmamu rpauku 1 uX KOMOMHAIUSMU;

YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATH B MpoIlecce yueOHOU U UCCIeI0BATENLCKON ASSITENFHOCTA HH()OPMAIIUIO O BIUSHUM MPOMBIIUIEHHOCTH, CETHCKOTO
X035UCTBA " TpaHcIopTa Ha COCTOSIHHE OKpYyXKaromieu MPUPOIHOM CpEJIBL.

KoMmyHukaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

YMEHHUS 3a7aBaTh BOMPOCH (B XOJe auajnora u (Wiv) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMON TeMbl, ()OPMYJIHUPOBATh CBOW MPEIOKEHNUS OTHOCUTEIHHO
BBITIOJIHEHUS ITPEUIOKEHHOM 3a/1a4u;



YMEHHS TPEJCTABIATh MOJyUYEHHbIE PE3yJIbTAaThl MMO3HABATEIBHON AESITEIbHOCTH B YCTHBIX M MUCHBMEHHBIX TEKCTaX; AeNaTh MPE3CHTALUI0 Pe3yJIbTaTOB
BBITTOJIHEHUS] XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMbITa, 1a00paTOPHOI paboThI 10 UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOTO MIPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON M MCCIENOBATEIbCKON JCSATEIBHOCTU MPHU PEIICHHUU BO3HHKAIOIINX
Ipo0JeM Ha OCHOBE Y4yéTa OOIIMX MHTEPECOB M COINIACOBAHMSA MO3MLMH (0OCYKAEeHUs, OOMEH MHEHUSMH, «MO3IOBbI€ HITYpPMbl», KOOPAMHAIMS COBMECTHBIX
JEHCTBUH, oIpeaeseHue KpUTEPUEB 1o OLICHKE Ka4yecTBa BBIIIOJIHEHHOU paboThI u Jpyrue).

PerHﬂTI/IBHLIe YHUBEpPCAJIbHbIE y‘leﬁﬂble JeCTBUA:

YMCHHUC CaMOCTOATCIIBHO OIPCACIIATL LCIIN ACATCIBbHOCTHU, IJIAHUPOBATh, OCYHICCTBIIATL, KOHTPOJHUPOBAThL U IIPU HCO6XOI[I/IMOCTI/I KOPPCKTUPOBATH CBOIO
ACATCIIBHOCTD, BBI6I/IpaTL Haunboee 3(1)(1)CKTI/IBHBIC CII0COOBI PCUICHHA y‘le6HbIX M IMO3HABATCJIbHBLIX 3aJda4d, CaAMOCTOATCIBbHO COCTABJIATH WM KOPPCKTHUPOBATH
HpGIUIO)KGHHBIfI AJIITOPUTM IIGfICTBHfI IIPpH BBINIOJIHCHU U 3aI[aHI/II7I C y‘-IéTOM IMOJIYUCHHU A HOBBIX 3HaHUI 00 N3y4aCMbIX 00BEeKTax — BCUICCTBAX U PCAKIUAX, OUCHNBATDH
COOTBCTCTBUEC IIOJYUCHHOI'O pE3yJjibTara 3asiBJICHHOM e, YMCHHC MHCIIOJIb30BATh W AHAJIIM3UPOBATHL KOHTCKCTBI, IIpCAjiaracMbIC B YCJIOBUH SaHaHHﬁ.

INPEAMETHBIE PE3YJIbTATDI

B cocrase MNPEAMETHBIX PE3YJIbTATOB 11O OCBOCHHUIO 00513aTENBLHOTO COJACpKaHuA, YCTAHOBJICHHOTO HaHHOﬁ q)ez[epanLHoﬁ pa60q6171 nporpaMMoﬁ, BBIACIIAIOT!
OCBOCHHBIC O6y‘-IaIOHH/IMI/IC$I HAayY4YHBIC 3HaHWs, YMCHUA U CITOCOOBI I[eﬁCTBHfI, BUJbI ACATCIIBHOCTHU 11O IMOJYUCHHUIO HOBOT'O 3HAHUA, €0 HWHTCPIIPCTALIUH,
npeoGpa30BaHmo 1 MIPUMCHCHUTIO B PA3JIMYHBIX y‘-Ie6HI:>IX " HOBBIX CUTYyallUAX.

K koHIly 00yueHus B 8 ki1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPakaTh COPMUPOBAHHOCTh Y 00yHaIOIIUXCSl YMEHUI:

e  PaCKpBIBATh CMBICT OCHOBHBIX XUMUYECKHX TIOHATHI: aTOM, MOJICKYJIa, XAMHUYECKHIA JIEMEHT, POCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPO/THAS
U HEOJHOPOJIHAs), BAJIEHTHOCTh, OTHOCHUTEJIbHAsI aTOMHas M MOJIKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOIb, MOJSpHAs Macca, mMaccoBas IO
XUMHNYECKOI'O 2JIEMEHTA B COCIMHEHNU, MOJ'I?IpHBIﬁ O6T)éM, OKCH I, KUCJI0Ta, OCHOBAaHUEC, COJIb, SJICKTPOOTPULATCIIBHOCTDb, CTCTICHb OKHMCJIICHUA, XUMHUYCCKas
peaxiusi, KIacCH(pUKAIUs PeaKIuil: peakuu COSAMHEHUS, PEaKIMU Pa3lIOKEHHUs, PEaKI[MU 3aMEIIEeHUs, peaknu OOMEHa, K30- U IHAOTEPMHUYECKUE
peakmuu, TeroBo 3(h(EKT peakiuu, sApo aroma, SJICKTPOHHBIA CIOW aToMa, aTOMHash OpOWTalb, PaNyC aToMa, XUMHUYECKas CBs3b, MOJSPHAS U
HEMoJISIpHAasi KOBaJIEHTHAs CBS3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, PACTBOP, MaccOBas J0Js BellecTBa (IPOIEHTHAs] KOHIIEHTPAIIHsI) B PACTBOPE;

[ HWIUTIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHUYCCKUX HOHATHHU U IMPUMCHSATD OTU IMOHATHSA ITPU OIMMMCAHWHN BCIICCTB U UX npeBpameHI/H‘/'I;

e  HCIOJH30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBIIeHUS! ()OPMYII BEIIECTB U YPABHEHUN XUMHUYECKHUX PEaKIIHii;

° OMMpEACIIAThL BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCIUHECHUAX, CTCIICHb OKHCJIICHHA J3JICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, IPUHAATICKHOCTD
BEIIECTB K OMpeNeIEHHOMY KJIacCy COSAMHEHUI 10 PopMyTiaMm, BUI XUMHUYECKOU CBsI3U (KOBAJIGHTHAS M HOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

e packpsiBaTh cmbica Ilepuonnueckoro 3akona J[. M. MeHneneeBa: neMOHCTpUPOBATh MOHMMAHUE MEPHOIMYECKON 3aBUCUMOCTH CBOWMCTB XHMHYECKHX
DJIEMCHTOB OT HUX IIOJIOKCHUSA B HepHOI[quCKOﬁ CUCTCMC, 3dKOHOB COXpPAaHCHHUA MACChl BCUICCTB, IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOT'O YYCHMUA,
3aKOHa ABOTapo;

e ONHCHIBATH M XapaKTepHU30BaTh TaObMuuHyro (Gopmy [leproandeckoil cUCTEMBI XUMHUECKUX AJIEMEHTOB: pa3iHyaTh MOHATUS «rjaBHas noxarpymma (A-
rpyIma)» u «modounas noarpymnmna (b-rpynma)», Manbie u 60JbIITHE TEPHUOIBI, COOTHOCUTh 0003HAYEHMsI, KOTOphIE UMEIOTCs B Tabiuie «Ilepuonnueckas



cucreMa Xxumudeckux s1nemenToB Jl. M. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMK CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps a1pa,
o011ee YUCII0 MIEKTPOHOB U PACIIPEICIICHUE UX 110 IEKTPOHHBIM CIIOSAM);

KJ1accu(UIUpPOBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHNYECKUE BELECTBA, XUMHUECKUE PEAKIIUH (110 YUCITY U COCTaBY YYACTBYIOIIMX B PEAKLIUHU BELIECTB, 110
TerIoBOMY 3 (heKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIasi OMMCAHUE IPUMEpPAMH MOJIEKYJSPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIAM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4Y€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH IIPOTEKAHUS XMMHUUYECKUX MPEBPALLECHUI B Pa3JIMYHBIX
YCIIOBUSIX;

BBIUUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO JIOJIK0 XUMHUYECKOT0 3JIEMEHTa 110 (hopMyJie COeAMHEHUs], MAaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTE PACUETHI 110 YPABHEHUIO XUMHUYECKON PEAKIINH;

IIPUMEHSATh OCHOBHBIE OIIEPAIIH MBICIUTEIbHON eSITeIbHOCTH — AaHAJIU3 U CUHTE3, CpaBHEHHE, 0000I1IeHHE, CUCTEMATH3aLUIO, KJIacCU(UKALIUIO, BBIABICHHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3€H — JUIsl U3yUEHUS! CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIMI, €CTECTBEHHO-HAYUYHbIE METO/bl [T0O3HAHUS — HAOJIIOACHUE,
U3MEepeHue, MOJIeIIMPOBAHUE, IKCIICPUMEHT (PeaJIbHbIA U MBICIICHHBIN);

CJIEIOBaTh IIPaBUJIaM MOJIb30BAaHUS XUMUUECKOH I1OCY 101 1 1TaOOpaTOpHBIM 000PYI0BaHUEM, a TAKXKE ITpaBUiIaM OOpAILEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMHU 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OMBITOB IO MOJXYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOIa),
IIPUTOTOBJICHUIO PAaCTBOPOB C OINPEACIEHHOW MACCOBOM JOJIEHW pAaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U MPOBOAUTH XMMHYECKHUE HKCIIEPUMEHTHI 110
pacro3HaBaHMIO PACTBOPOB LIEJIOUEH U KUCIOT C HOMOILBIO HHAUKATOPOB (JIAKMYC, (heHOI(TaIeHH, METUIOPAHXK U APYTHE).



TemaTn4deckoe IVIAHUPOBAHHUE ¢ YKA3aHHEM KOJUYECTBA AKAAEMHUYCCKHUX YaC0B, 0OTBOAUMBIX HA OCBOCHHE KasKJI0i TeMbl y‘lﬂﬁHOI‘O npeamera,
BO3MOKHOCTb HCIIOJIL30BaHMS 110 3TOi TeMe IJICEKTPOHHBIX (III/I(l)pOBBIX) 06pa30B3TeJIbHLIX PECYypPCoOB, ABJIAIOIIUXCH y‘leﬁHO-MeT()}II/I‘leCKI/IMI/I
MaTepuajlaMi, HCI0JIb3yEeMbIMHA AJIH oﬁyqemm U BOCIIUTAHUSA PA3JTHYHBIX Pyl HOHL30B3T€H€ﬁ, NnpeacTaBJdCHHbIMU B 3JICKTPOHHOM
III/I(l)pOBOM) BHUJI€ U PCATUIYIOIIUMHU TUAAKTHYCCKHE BO3MOKHOCTH HKT, COAECPKAHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEC/ILCTBY 00

o0pa3zoBaHuM.

Ne n/mt | HaumeHnoBaHue pa3/iennoB ¥ TeM MPOrpaMMbl

KonmuectBo yacoB

Bcero KonTtponbubie | [IpakTuueckue
paboThI paboThl
Pa3znea 1. [llepBoHayaibHble XMMHUYECKHE MOHATHS
1.1 XuMust — BaKHasi 00JIACTh €CTECTBO3HAHMSI M TPAKTHYECKOM JICSITEILHOCTH YEJIOBEKA 5 2
1.2 BemniecTBa 1 XUMHUYECKHE PEAKITUN 15 1
Hroro no pazneny 20
Pasjen 2. BaxkHeililune npeacTaBuTe/ M HEOPraHMYEeCKUX BellECTB
2.1 Bo3ayx. Kucnopoa. I[Tonstue 06 okcumax 6
2.2 Bogopoa. IloHsATue 0 KMCI0Tax U CoJsIX 8 1
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 5 1 1
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUN 11 1 1
Hroro no paszzneny 30

Paznen 3. llepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeseeBa. CtpoeHue aTtoMoB. XUMHYECKAs CBSA3b.

OKHCANTENbHO-BOCCTAHOBUTEIbHbIE PC€aKIumn

3.1 [Tepuoanueckuii 3akoH u [leprnonnueckas cucreMa xumuueckux 3neMeHToB Jl. M. Menaeneena. 7
Ctpoenue aToma
3.2 Xumnueckas cBs3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH 8 2
Wroro no pazneny 15
PezepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 5




KanengapHo — reMaTnyeckoe mJaHHUPOBaHHE

Ne Tema ypoxka Konuuectso yacos Hara
n/n Bcero | KonrpombHeie | ITpakTuueckue | H3YICHHA
paboThI paboThI
1 |[[[Ipeamet xumuu. Posb XMUU B )KHU3HU yelioBeKa. Telna 1 BemecTsa| 1 A 209
b 4.09
2 |[[TToHsiTHE O METO/IaX MTO3HAHUS B XUMHH] | 1 A 7.09
b 7.09
3 |[[TIpakTuueckas pabora Ne 1 «IIpaBusa paboThl B 1a00paTOpHu U MPUEMBI 0OPAIIICHHUS ¢ JTa00PATOPHBIM 1 A 10.09
o0opynoBaHueM»|] b 11.09
4 | [[Uuctsie BemecTBa u cMecu. CriocoObl pasieneHus cmeceit] | 1 A 14.09
b 14.09
5  |[[TIpakTuueckas pabora Ne 2 «Pa3nenenue cmeceii (Ha npuMepe OYMCTKU MOBAPSHHOM COMN)» || 1 A 16.09
b 18.09
6 |[[ATOMBI U MOJICKYJIbI] | 1 A 21.09
621.09
7 |[[XumHuueckue 3JeMeHThI. 3HaKU (CHMBOJIBI) XUMUYECKUX DIIEMEHTOB] ] 1 A 23.09
6 25.09
8 |[[ITpocTbie U CIIOKHBIC BEIlIecTBa] | 1 A 28.09
b 28.09
9 | [[ATOMHO-MOJIEKYISIpHOE YUeHHe] ] 1 A 30.09
62.10
10 |[[3ak0oH MOCTOSIHCTBA COCTaBa BELIECTB. XUMHYECKas popMyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 1 A5.10
3JIEMEHTOB] | £5.10
11 |[[OtHOCHTEnBHAs aTOMHast Macca. OTHOCHTEIbHAS MOJIEKYJISIpHas Macca) | 1 A7.10
69.10
12 |[[MaccoBas 10151 XHMHYECKOTO JJIEMEHTA B COCIMHEHHUH | | 1 A12.10
b612.10
13 |[[KomnuuectBo BemiecTBa. MoJb. Mossipaas Maccal| 1 A14.10
b16.10
14 |[[®u3nueckre 1 XMMUYECKHE SBICHHS. XHUMUYECKas peakius] | 1 A 19.10
6 19.10
15 |[[TIpu3Haku 1 yCIOBUS MPOTCKAHUS XUMUYCCKUX PEaKITnii]] 1 A21.10
b 23.10
16 |[[3akoH coxpaHEHUsS] MAacChl BEIIECTB. XMMUYECKUE ypaBHEHUS | | 1 A9.11

66.11




No Tema ypoxka KonuyectBo yacos Hata
n/n Bcero | Konrtpombhsie | ITpakTiueckue | H3YICHIA
paboThI paboThI
17 |[[BbluucieHns: KOJIMYECTBA, MACCHI BEIISCTBA 110 YPABHEHUSIM XMMHUYECKUX PEaKInii]] 1 Al111
69.11
18 |[[Kiaccudukaius XAMHYECKUX PeaKInil (COeTNHEHNS, Pa3I0KCHHS, 3aMEIICHHsI, 0OMeHa)]] 1 A16.11
b13.11
19 |[[M. B. JlomoHoCOB — y4éHbIH-3HIIKIONEAUCT. OOOOIIECHHE 1 CHCTEMaTH3aIMs 3HAHU | | 1 A18.11
b616.11
20 |[[KouTposbHas pabora Nel mo Teme «BelecTBa 1 XUMHUYECKUAE PEaKIIUN» || 1 1 A23.11
b20.11
21 |[[Bo3myx — cmech ra3oB. CocTaB Bo3ayxa. Kuciaopoa — aneMeHT u npocroe Bemiecto. O30H] ] 1 A25.11
b23.11
22 | [[Du3nuecKre U XMMUYECKUE CBOWCTBA KUCIOPOAa (peakiuu oKucieHus, ropenue). [Toustue 06 okcuaax|| 1 A30.11
b627.11
23 |[[CrocoOBbI oy4YeHus KUCI0po/a B 1TaDOPaTOPUH U MPOMBIILICHHOCTH. [IprMeHeHre Kuciopoa]] 1 A30.11
64.12
24 |[[TemnoBoit 3¢ (heKT XUMUIECKOH peaKiiy, TOHATHE O TSPMOXUMHUECKOM YPaBHCHHH, 3K30- U 1 A212
SHIOTEPMHUYECKUX PEAKIHAX ] ] 57.12
25 |[[TomnuBo (HedTh, yroib U MeTaH). 3arpsiI3HEHHE BO34yXa, CIIOCOOBI €ro MpeoTBpaIleHus ] | 1 A7.12
b11.12
26 |[[TIpakTuueckas pabora Ne 3 mo teme «IloydeHue u cobupaHue KUCIOPOa, U3yUYeHHE ero CBOHCTBY ]| 1 1 A9.12
b14.12
27 | [[Bomopoa — 3IeMEHT U pocToe BemecTBo. Haxoxenue B npupose]] 1 A14.12
b18.12
28 |[[®Du3nuecKre U XUMUYECKUE CBOMCTBA Boopoa. [IpuMeHeHue Booposa]] 1 A 16.12
b21.12
29 |[[TToHsATHE O KUCIIOTAX U CONISIX]] 1 A21.12
b 25.12
30 |[[CrocoObI momy4eHus Bogopoa B labopatopuu] | 1 A23.12
b28.12
31 |[[TIpakTuueckas pabota Ne 4 mo teme «IlonydeHue u cobupaHue BOAOPOIa, H3yUCHHUE €r0 CBOMCTBY ] 1 1 A28.12
611.01
32 |[[MonsipHbIii 00BEM Ta30B. 3akoH ABOraapo]] 1 A 30.12

b15.01




No Tema ypoxka KonuyectBo yacos Hata
n/n Bcero | Konrtpombhsie | ITpakTiueckue | H3YICHIA
paboThI paboThI
33 |[[Boruncnenus 00bEMa, KOJMUECTBA BELIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UK 1 A11.01
00béMy]] b 18.01
34 |[[Beruncnenust 00bEMOB Ta30B [0 YPABHEHHUIO PEAKIIMU HA OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHHI Ta30B] ] 1 A13.01
b22.01
35 |[[DusnuecKkue ¥ XUMUYCCKHE CBOWCTBA BOIbI] ] 1 A 18.01
b 25.01
36 |[[CocTaB ocHoBanwmii. [TonsiTre 00 nHANMKaTOpax]] 1 A20.01
b29.01
37 |[[Boxa kak pacTBopuTeib. HackllieHHbIC U HEHACHIILICHHBIC PACTBOPBI. MaccoBasi J0Jisl BEIIECTBA B 1 A 25.01
pactsope]] 5 1.02
38 |[[TIpakTuueckas pabota Ne 5 o Teme «IIpuroroBieHre pacTBOPOB C OMPEACIEHHON MACCOBOM J10JICH 1 1 A27.01
pacTBOPEHHOTO BEIIECTBAY ] | 6 5.02
39 |[[KonuTpoabHas padora Ne2 o teme «Kucnopon. Bogopoa. Bonay]] 1 1 A 1.02
b 8.02
40 | [[Oxcumpl: cocTas, KiIaccUpHUKaLUs, HOMEHKIATYpa] | 1 A3.02
b 12.02
41 |[[TTomyueHHe U XUMHYECKUE CBONCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCH/IOB]] 1 A 8.02
b 15.02
42 |[[OcHoBaHHMs: cOCTaB, KIaCCU(UKAIHS, HOMEHKIATYpa]] 1 A 10.02
b 19.02
43 | [[ITomyueHne U XUMHYECKHE CBONCTBa OCHOBAHHMH | | 1 A 15.02
b 26.02
44 |[[KucnoTsl: cocTaB, Kiaccu(uKamnms, HOMEHKIATypa]| 1 A17.02
61.03
45 |[[TTomyueHHE U XUMHUYECKUE CBOMCTBA KUCIIOT] ] 1 A 24.02
65.03
46 |[[Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI MOTyYEHUS, XAMHUYCCKHE CBOMCTBA]] 1 A1.03
612.03
47 |[[TIpakTrueckas pabota Ne 6. PerieHue skcriepuMeHTaIbHBIX 331a4 110 TeMe «OCHOBHBIC KJIACChI 1 1 A3.03
HEOPraHUYECKUX COCTUHEHUI» || 515.03
48 |[[I'eneTnueckas CBSA3b MEKIY KiIacCaMHM HEOPTaHUYECKUX COeTUHCHHMT ] 1 A 10.03
b 19.03
49 | [[O6o01IeHrE 1 CHCTEMaTH3aINs 3HAHMU | | 1 A 15.03




No Tema ypoxka KonuyectBo yacos Hata
n/n Bcero | Konrtpombhsie | ITpakTiueckue | H3YICHIA
paboThI paboThI
b22.03
50 | [[KonTpoabHas pabora Ne3 1o Teme "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COSTUHECHUI" ] | 1 1 A17.03
626.03
51 |[[TlepBble MONBITKY KJIACCU(PHUKAINN XUMUYECKUX 3JIeMEHTOB. [[oHATHE O Tpymmax CXOIHBIX AJIEMEHTOB] | 1 A22.03
65.04
52 |[[Tlepuoanueckuii 3aKoH u [lepuoauueckas cucrema xumudeckux eMenToB Jl. 1. Menneneera]| 1 A24.03
69.04
53 |[[TIepuo/pl, FPYMIIbI, TOATPYIIIHI]] 1 A5.04
612.04
54 |[[Ctpoenue aromoB. CocTaB aTOMHBIX siziep. M3ororsi]] 1 A 7.04
b 16.04
55 | [[CtpoeHHe 3IeKTPOHHBIX 000I0ueK aToMoB eMenToB [lepruoanyeckoii cucremsl . M. Menzaeneesal] 1 A12.04
6 19.04
56 | [[XapakTepHucTHKa XUMHUECKOTO JJIEMEHTA 10 ero moyiokeHuto B [lepuoanueckoii cucreme 1. . 1 A14.04
Menneneenal]] 5 23.04
57 |[[3nauenue [lepuoauueckoro 3akoHa 1yisl pa3BUTUS Hayku U nipaktuku. /1. . MenaeneeB — yu€Hblid, 1 A 19.04
NeJaror ¥ rpakJIaHuH | | b 26.04
58 |[[Pe3epBHbIii ypok. O000IIeHHE 1 ccTeMaTH3anus 3HaHnH / Beepoccuiickast mpoBepoyHast pabotal] ] 1 1 A21.04
630.04
59 |[[KonTpomnbHas padora Ne4 o reme «CtpoeHne aroma. Xummudeckas cBsi3b» / Beepocceniickas mpoBepouHast 1 1 A 26.04
pabota]] 5 7.05
60 | [[DneKTpOOTpHIIATENPHOCT ATOMOB XMMUYECKUX DJIEMEHTOR] | 1 A 28.04
67.05
61 |[[MoHHast XUMHYECKas CBSI3b ] 1 A 5.05
b 14.05
62 |[[KoBaseHTHas monsipHasi XUMUYECKast CBSI3b || 1 A12.05
b 14.05
63 |[[KoBasieHTHAst HEMOJISIPHAS XUMHUECKAs CBSI3b || 1 A 17.05
617.05
64 |[[CreneHb okucIeHHS] ] 1 A 19.05
b17.05
65 | [[OkuCINTETHPHO-BOCCTAHOBUTEIBHBIC PEAKIINH | | 1 A 24.05

b 21.05




No Tema ypoxka KonuyectBo yacos Hata

n/n Bcero | Konrtpombhsie | ITpakTiueckue | H3YICHIA
paboThI paboThI

66 |[[OkucnIuTEeTN U BOCCTAHOBUTEIIH ] ] 1 A 24.05

621.05

67 |[[Pe3epBHblii ypok. O000IIEHNE M CHCTEMAaTH3aIMs 3HaHuU# 110 TeMe «CTpoeHHe aToMa. XUMHUYECKas 1 A 26.05

CBSI3bY» || b 24.05

68 |[[Pe3epBHblii ypok. O000IICHHE U CHCTEMAaTH3AIIHs 3HAHUH ] | 1 A 26.05

b 24.05

OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 4




MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kopn
MPOBEPSIEMOT0 IIpoBepsieMble mpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'0 001LIer0 00pa3oBaHMsA
pe3yabTaTa
1 ITo Teme: «IlepBoHavanbHBIE XUMUUECKHUE TTOHITHSD)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUIN: aTOM, MOJIEKYJa, XUMUYECKUIA AJIEMEHT, IIPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh (OITHOPOIHAS U
HEOJTHOPOJIHAA ), BAJIGHTHOCTb, OTHOCHUTENIbHASI aTOMHAs U MOJIEKYJISipHas Macca, KOJIMYeCTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi J10JIsl XUMHUYECKOTO
1.1 JJIEMEHTa B COCJIWHEHUH, MOJIPHBIH O0BEM, XMMHUYECKas peakilusi, KIACCU(PHKAIMS PEaKIUi: peakiui COCIAWHEHUs, PEaKIH pa3IoKCHUS, PEaKIuu
3aMeIeHNs, PEeakuh OOMeHa, JK30- M JHIOTEPMHYCCKHE PEaKIMH, TEIUIOBOW 3(PQEKT peaklnd, pacTBOp, MaccoBas IOJs BeliecTBa (TMPOLICHTHAS
KOHIICHTpAII¥sI) B pacCTBOpE
1.2 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHH W PUMEHSITh ATH MOHSITUSI IPU OMMCAHHY BEIIECTB U X MPEBPAIEHUH
1.3 HCIIOJIh30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS (JOPMYJT BENIECTB M YPAaBHEHUH XUMHYCCKUX PEaKITHi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, OCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaapo
1.5 OTIpeAETSITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHECHUAX
1.6 KJIACCU(DUIIMPOBATh XUMUYCCKUE PeaKIiK (IO YMCITY U COCTABY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY 3P hEKTY)
1.7 BBIYHCIISITh OTHOCHUTEIHHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MacChl BEIECTB
1.8 BBIYMCIIATh MAaCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa 110 opMyJie COSTUHEHHUS,
1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MIPUMEHSATh €CTECTBCHHOHAYYHBIC METOJIbI TIO3HAHUS — HAOJIOICHNE, H3MEPEHHE, MOJICTMPOBAHKE, SIKCIICPUMEHT (PEaJIbHBIA U MBICJIICHHBIN)
2 Ilo Teme: «BaxkHelme NpeacTaBUTENIN HEOPraHUYECKUX BEIIECTBY
2.1 PACKPBIBaTh CMBICT OCHOBHBIX XUMUYECKUX TOHSTHN: OKCUJ, KHCIIOTa, OCHOBAHHE, COJTb
2.2 ONPEAETISITh MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KJlaccy coeIMHEHH 1o hopMyiam
2.3 KJIACCH(HUIUPOBATH HEOPTaHIMUESCKHIE BEIIECTBA
24 XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIAs OMMCAHUE MPUMEPaMH MOJIEKYJISIPHBIX YpaBHEHUI
' COOTBETCTBYIONIMX XUMHYECKUX PEAKITHIA
95 MIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKHX MPEBPALIEHUN B Pa3IMYHBIX
' YCIOBHSX
CJIeIOBATh MIPaBUJIaM TMOJIb30BAHMS XUMHUYECKOW MOCYI0H U Ja00paTOPHBIM 000PYAOBaHHEM, a TAKKe MpaBUiIaM OOpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBHH C
26 WHCTPYKIMSIMH 110 BBIMOJIHEHHIO JTA0OPATOPHBIX XMMHUYECKHX OIMBITOB MO TMOJYYSHHI0O M COOMPAHHIO ra3000pa3HbIX BelIecTB (BOIOpPOJA W KHUCIOPOAA),
' MIPUTOTOBIICHUIO PACTBOPOB C OINpPENeNEHHON MacCOBOW JI0JIe pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W TPOBOAWTH XUMHUYECKHAE JKCIEPUMEHTHI
10 PAcIo3HABAHUIO PACTBOPOB IEJI0YEH U KUCIOT C IIOMOIIHI0 HHIMKATOPOB (JJAkMyc, (heHOIDTATCHH, METUIIOPAHXK W TPYTHE)
2.7 MIPOBOJUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOHN pPEaKIINH
3 ITo teme: «llepuoguueckuii 3akoH u llepuoamueckas cuctema xumudeckux sneMmeHtoB J[. . MenneneeBa. CtpoeHrne aToMOB. XUMHYECKas CBS3b.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIC PeaKIum»




Kox

MPoBEPsIEMOro I[IpoBepsieMble npeaMeTHbIE pe3yJIbTaThl 0CBOEHHUS OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusl
pe3yabTara
31 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHH: AIp0O aTOMa, SIEKTPOHHBIH CIIOH aToMa, aTOMHas OpOoUTalb, panyc aToMa, XMMUYecKas CBS3b, OJIIpHas
' Y HeMoJIIpHasi KOBAJEHTHAs! CBA3b, AJIEKTPOOTPUIIATEIILHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHHOH, CTETIEHb OKUCIICHHSI
3.2 KJIACCU(PHIIMPOBATH XUMHUYECKUE JICMECHTBI
33 OITUCHIBATH U XapaKTEePU30BaTh TabIn4HyI0 GpopMy TTeprornIecKoil CHCTEMbl XUMHYECKUX IIEMEHTOB: Pa3inyaTh MOHITUS «TJIaBHAs moarpymmna (Arpymma)»
' U «no6o4Has noarpynna (brpymma)y, «Manbie» U «00JNbIINE TePHOIbI
34 packpriBaTh cMbIch [leprnonmaeckoro 3axona J{.J. MeHzaeneeBa: 1eMOHCTPHPOBATH IOHUMAHNE TIEPHOINICSCKON 3aBUCIMOCTH CBOHCTB XMMUYECKUX JIEMCHTOB
' OT UX noJiokeHus B [lepuondeckoil cucreme
COOTHOCUTH 0003Ha4YCHUS, KOTOpble HMeIoTCs B Tabmuie «[lepumommdeckas cucrema XuMHU4eckux osimemeHToB J[.M. MeHmeneeBay ¢ YHCIOBBIMU
3.5 XapaKTePHCTHKAMHU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (coctaB u 3apsj spa, obmiee YHUCIIO 3JICKTPOHOB
U pacnpeielieHHe WX 10 SIEKTPOHHBIM CII0SIM)
3.6 ONPEAETISITh CTENIEHb OKUCIIEHHSI DJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
37 OTIPENIETATD BU XUMHUYIECKOU CBSI3U (KoBayeHTHAS u HOHHAsT)

B HCOPIraHUYCCKUX COCIUHCHUAX




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon IIpoBepsieMblii 3JieMeHT cofepKaHUSA
1 [TepBoHaYaJIbHBIE XUMHUECKUE TTOHSITHS
1.1 [Ipenmet xumun. Posib XuMuK B ®KU3HH YeJIOBeKa. XUMUs B cucTemMe Hayk. Terna u BenjectBa. duznueckue cBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BELIECTB
1.2 [TonsiTre 0 MeTOAaxX MO3HaHUs B XUMHH. YUCTHIe BenecTBa U cMech. CriocoObI pa3/ieieHus: cMecei
1.3 ATOMBI ¥ MOJIEKYNbl. XMMHUYECKHE AJIeMEeHThl. CHMBOJIBI XUMUYIECKUX 3JIEeMEeHTOB. [IpocThie U CI0XKHBIE BellecTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE
14 Xummdeckass Gopmyna. BaneHTHOCTE aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENBbHAs aTOMHas Macca. OTHOCHTENbHAs
' MOJIEKYJIIpHast Macca. MaccoBasi TOJsl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHUN
15 KonnuectBo BemectBa. Moib. MomsgpHas Macca. B3auMocBs3b KOMYECTBA, MACCHl M YUCIIa CTPYKTYPHBIX €IUHUI] BeulecTBa. PacuéTel mo GopMyiaM XMMHUYECKUX
' COEIMHEHUH
16 Du3nuecKkre U XUMUYECKHUE SIBICHUS. XMMHUYECKas peaklus U €€ MpU3HaKu. 3aKOH COXpaHEHHS MacChl BeleCTB. XUMUYecKHe ypaBHeHus. Kimaccudukanms XuMruaecKkux
' peaxuuil (COeANHEHHUS, Pa3JIOKEHHUS, 3aMellleHHs, 0OMeHa)
XUMHYECKAN SKCIIEPIMEHT: 3HAKOMCTBO ¢ XHMHYECKOU IMOCYIOMH, C MpaBMiIaMU PabOTHI B JIAOOpATOPUH U MpuEMaMu 0OpalIeHus ¢ Ja00paTOPHEIM 000pYIOBaHHEM,
H3yYeHHE W ONHCaHWe (HU3UIECKUX CBOWCTB 00pa3OB HEOPTaHMYECCKHUX BeIecTB, HaOmoneHne (u3NUecKux (IUIaBICHHE BOCKA, TasHHE JIbJa, paCTUpaHHE caxapa
B CTYIIKE, KMIICHUE U KOHJIEHCAIUSI BOJBI) M XUMHUYECKHUX (TOPEHUE CBEUH, MPOKAJIMBAHUE MEIHOM MPOBOIOKH, B3aUMOJCHCTBHE MEa ¢ KUCIOTOM) sIBJICHUH, HaOmo-
1.7 JICHUE U ONMCaHKe MTPU3HAKOB IMPOTEKAHNS XUMUYECKUX peakiuii (paziokeHHe caxapa, B3auMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapus, pa3oxKeHNe THAPOKCHAA
meau(Il) mpu HarpeBaHwH, B3aUMOEHCTBUE *kene3a ¢ pactBopoM conu Meau(Il), u3ydenue crocoOOB pasjieieHus cMmeced (C MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE,
BHITIApUBaHWe, IUCTWULINNI, Xpomarorpadus), NpPOBEICHWE OYNCTKA IIOBAPCHHOW COJMH, HAONIOJCHWEe W ONKCaHHe pe3yJbTaTOB IPOBEACHUS OMBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MAacChl, CO3JJaHNE MOJIeNIei MOJIEKY (IIapOCTEP>KHEBBIX )
2 Baxxaeiimme mpeacTaBuTEN HEOPraHMISCKIX BEIIECTB
Bosznyx — cMmeck razo. CocTaB Bo3ayxa. Kucnopon — aneMeHT u mpocToe BeniecTBo. HaxoxneHue kucinopoaa B Ipupoie, pu3ndeckne 1 XUMHIECKHE CBONCTBA (peakIuu
2.1 ropennst). Okcugpl. [Ipumenenune kucnoposa. Crnoco0bl MOTy4YeHHsT KACIOPO/Ia B JIA00OpaTOpru B MpoMbIIeHHOCTH. KpyroBopoT kuciopoza B ipupoze. O30H — ajio-
TpOnHast MOAH(UKAIHS KUCIOPOAa
99 TemnoBoii 3h(heKT XUMUIECKON PEaKIuH, TEPMOXUMHICCKUES YPAaBHEHU, 3K30- U SHAOTEPMUICCKUE PeakIUu. TOIUIHBO: Yroib M METaH. 3arpsi3HEHUE BO3IyXa, YCH-
JICHHE TTAPHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOsI
2.3 Bozmopon — anemeHT n npocToe BemecTBo. HaxorkieHne Boioposa B npupoze, pusHyeckie n XMMHYeCKre CBOIMCTBa, PIMEHEHHe, Crioco0bl momyyeHns. KucmoTst u comu
2.4 MossipHbIii 006EM ra3oB. Pacy&Tel 10 XUMHYECKUM YPaBHEHUSIM
®duznueckre cBOMCTBa Bonabl. Bonma kak pactBoputens. PacTBopbl. HacelienHble 1 HEHACHIIICHHBIE PACTBOPHL. PacTBOPHMOCTH BEmMIECTB B Boje. MaccoBast 1oiis
2.5 BEIECTBA B PacTBOpe. XUMHUECKHe CBOMCTBa Boabl. OcHoBaHuUs. Ponb pacTBOpOB B MpHUpOJE M B XKHU3HHU yeloBeka. KpyroBopoT Boabl B MpHpoje. 3arps3HeHue
MPUPOJHBIX BoA. OXpaHa W OYHCTKA MPUPOJHBIX BOJ
26 Knaccudukanus Heoprannyeckux coequHeHnid. Okcuapl. Kitaccudukanusi okcHoB: coneodpa3syromne (OCHOBHBIE, KHCIOTHBIC, aM(OTEPHBIE) U HECOJICO0pa3yIoNIye.

HOMCHK.HaTypa OKCHJI0B. DU3nyecKre 1 XUMHUYECKHE CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHJIOB




Kox

2.7

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

OcHOBaHUA. KJ'IaCCI/I(I)I/IKaIII/IH OCHOBaHUM: MIETOYU U HEPACTBOPHUMBIC OCHOBAHUA. HOMCHKJ’IaTypa ocHOBaHUM. PU3KMYECKHE M XUMHYECKHE CBONCTBA OCHOBAHMIM.

[Tonyyenmne ocHoBaHMI

2.8

Kucnotel. Knaccugukanus xucmor. Homenkinatypa kucioT. Ousnueckre U XUMHYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MetainioB H.H. Bekeroa. I[lonydenue
KHCJIOT

2.9

Comn. Homenknatypa coneil. @uznueckne u xumuaeckune cBorcTra cosel. [lomyuenue comneit

2.10

I'eneTnueckas CBS3b MCXKAY KilacCaMi HCOPIraHNMYCCKUX COCJIMHEHUM

2.11

XUMHYECKUHN SKCIIEPUMEHT: KaYeCTBCHHOE OIIPECIICHNE COIEPKAHMUS KUCIOPOIa B BO3AyXE, MTOIyIeHHE, COONpaHNe, paCIIO3HABAHNE U M3YICHHE CBOWCTB KHCIOPOa,
HaOJIOIeHHe B3aUMOICHCTBHS BEIIECTB C KICIOPOIOM H yCIIOBUS BOSHUKHOBEHUS H MIPEKPALICHUS TOpeHMs (TI0XKapa), 03HAKOMIIEHHE ¢ 00pa3aMi OKCHIOB F OIIFICAaHHe
WX CBOWCTB, IMOJIy4eHHE, cOOMpaHHe, Paclo3HaBaHWE M H3y4YeHHE CBOMCTB BOJOpoJa (ropeHue), B3aumozelcTBue Bojopona ¢ okcugoM Mmeau(Il) (BozmoxkHO
HCIIOJIF30BaHKE BUIEOMATEPUAIIOB ), HA0I0IeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HcclieIoBaHHE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3INYHON pacTBOPH-
MOCTBIO, TIPUTOTOBJICHHUE PACTBOPOB C ONPENEIEHHON MAacCOBOWM NOJNeH pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C METAIDIAMHU (HATPHEM W KaJbLIAEM)
(BO3MOYKHO HCIIONIF30BaHUE BHIICOMATEPHANIOB), ONPEEIICHHE PACTBOPOB KUCIOT M MIENOYEH C MOMOIIHI0 MHINKATOPOB, UCCIEIOBAHIE OOPa3lOB HEOPTaHUIECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHHE W3MEHEHHsS OKPAacKM HHIUKATOPOB B PacTBOPax KUCIOT M MIeloueil, u3ydeHue B3aumoneuctus okcuma meau(Il)
C PaCTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METAIJIaMH, PEaKUili HeUTpamu3aluy, MoJlydeHue HEPacTBOPHUMBIX OCHOBAaHWH, BHITECHEHHE OJHOTO METajula IPYTHM W3
pacTBopa COJIH, PEIICHIE YKCIIEPUMEHTATBHBIX 33134 10 TeMe «BakHeinre Ki1acchl HeOPTaHMIECKUX COSIMHEHHN

INepnonmueckuii 3axoH u [leprnoanueckas cuctemMa Xumuaeckux anemMenToB [ M. MenaeneeBa. CTpoeHue aToMoB. XUMHUecKas CBsi3b. OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE PEAKIINH

3.1

[epBbIe TOMBITKY KJIACCH(UKAIIMN XUMIYECKHUX 1eMeHTOB. [loHsATHE 0 TpyIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIC U IEII0YHO3EMENbHBIE METAJITBI, TAOTCHEI, HHEPT-
HBIC Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yIoT aM(pOTEepHBIE OKCHIIBI M THAPOKCHIBI

3.2

[epnonnueckuit 3akoH. Ilepuognueckas cucrema xumudeckux snemeHToB JI.M. MenneneeBa. KopoTkonepronnas u JuHHONEepHoaHas ¢opmMsl Ilepuonuueckoit
cHCTEMbI XUMU4eckux anemMeHToB JI.M. Menneneesa. Ileproasl u rpynmnbl. @u3ndeckuii CMbICI MOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA U FPYIIIbI JIEMEHTA

3.3

Crtpoenue aromoB. CocTaB aTOMHBIX sajep. M3oTonbl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMHUYeCKUX diieMeHToB [leproanueckoit
cuctemsl JI.V1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA 110 ero nojoxkeHuto B [lepuonnyeckoii cucreme JI.M1. Menzaeneesa

3.4

BaKOHOMepHOCTI/I H3MCHCHHA paanycCa aTOMOB XHUMHYCCKHUX OJJIEMCHTOB, MCTAJUIMYCCKUX W HEMCTAJUIMYCCKHUX CBOMCTB IIO IpyniaM #W IICpUOAaAM. 3HaucHUe
HepI/IOZ[I/I‘ICCKOFO 3aKOHa 1 Hepnounqecxoﬁ CHUCTCMbI XUMHUYCCKUX 3JICMCHTOB JJISI pa3BUTHUA HAYKH W IIPAKTUKH. I[I/I MengeneeB — y‘IéHLIﬁ W I'paXJaHUH

3.5

Xumudeckas cBsi3b. KoBaseHTHas (MOJsipHast ¥ HEMOJIPHAS) CBA3b. DIEKTPOOTPUIATEIFHOCTh XUMHUCCKHX 3JeMeHTOB. MlOHHAs CBSI3B

3.6

Crenenb okuciieHuss. OKHCINTEILHOBOCCTAHOBHTEIIHHEBIC pCaKuu. Hpoueccm OKHCIICHHS M BOCCTAaHOBJICHUA. OKUCITUTESIN M BOCCTAHOBUTEIU

3.7

XUMUYECKUN SKCIIEPUMEHT: U3y4YeHHE 00pa3I0B BEIIECTB METAIIIOB M HEMETAJJIOB, B3aUMO/JICHCTBHE THAPOKCH A ITUHKA C pACTBOPAMHU KUCIIOT M IIETIOYEH, TPOBEICHUE
OTBITOB, WIUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIViA (TOPEHUE, PEAKIIMY PA3IIOKEHYsI, COSTUHECHNS )







