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1 .Jlnanupyemble peIMeTHbIE Pe3y/JbTAThl 0CBOEHHS MPOTrPaMMBbl.

1.1. IlnanupyemMble pe3yJibTaThbl 00y4eHMSsI.

JInyHOCTHBIE pe3yJIbTaThl 00y4YeHH s

OOy4Jaromuiics JOHKCH:

3namv / nonumams.: OCHOBHbIE HICTOPUYECKHUE COOBITHSI, CBA3aHHBIE C Pa3BUTHEM XUMUU U
00I11eCTBa; TOCTHKEHHUS B 00JIACTH XMMHUHU; OCHOBBI 3/I0pOBOTO 00pa3a KHU3HH; ITpaBHUiIa
noseieHus B YC, CBA3aHHBIX € BO3ACHCTBUEM PA3JIMYHBIX BEILECTB; COLUAIBHYIO 3HAYUMOCTb U
coJiep>kaHue MpOoECCHid, CBI3aHHBIX C XUMHUEH;

Hcnvimvieamsb: 4yBCTBO TOPIOCTH 3a POCCUNCKYIO XMMHUECKYIO HAyKy U YBaKEHUE K
HCTOpUU €€ Pa3BUTHUS; YBAXKEHUE K OKPYXKAIOIIMM — YMETh CIIyIIaTh U CIbIIIATh TAPTHEpPA.
[IpyHMMAaTh peleHns ¢ y4eTOM MO3ULMM BCEX YYACTHUKOB, CAMOYBaXEHUE U DMOLMOHATIBHO-
IMOJIOXKUTEIHLHOE OTHOIIIEHHE K cele;

IIpuznaseamu: HEOOXOAUMOCTb CAMOBBIPAKEHUS, CAMOPEATU3ALMH, COLUAILHOTO
IIPU3HAHUS;

Oco3nasamys’: TOTOBHOCTb (MJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM ITOCTYIIKAM U
NEHCTBUSM, IPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YJIbTAThI;

IIposenams: 1OOPOKENATENBHOCTD K JIFOJISIM, YCTOHYNBBINA MTO3HABATEIBHBIN HHTEPEC K
M3Y4YEHUIO MUpPA BEIIECTB, YOEKIEHHOCTh B BO3MOXHOCTHU IIO3HAHUSI IPUPO/IbI;

Ymemw: ycraHaBIUBaTh CBA3b MEXKAY LIEJIBIO U3YUEHUSI XUMUHU U TEM, I 4YEro OHa
OCYIIECTBISIETCS; CTPOUTD KU3HEHHBIE U PO ECCHOHATBHBIE IUIAHBI C Y4€TOM KOHKPETHBIX
YCIIOBUI; BECTH JUAJIOI HA OCHOBE PaBHOIIPABHBIX OTHOIUEHUM U B3aMMHOI'O YBa)KEHUS;
BBIJIEJISITh HDABCTBEHHBIN aCIIEKT MOBEJCHUS U COOTHOCUTD MOCTYINKHU U COOBITHSI C IPUHSATHIMU
9TUYECKMMH HOPMAaMH.

MetanpeamMeTHbie pe3yJbTaThbl 00y4eHHUS

OOyuaromuiics JOHKEH YMETh:

® COCTaBJIATH CJIOKHBIN IIJIaH TEKCTA; BJIAAECTh TAKUM BHJA U3JI0KEHHS TEKCTA, KaK
MIOBECTBOBAHMUE; TIO/] PYKOBOJCTBOM YUYHUTEIS IPOBOIUTH HAOIIOACHUS, OPOPMIISATH OTYET,
BKJIIOYAOIIUI ONMCaHue HaOI0ICHHs], €r0 pe3yibTaT, BBIBOJ; MOIyYaTh XMMUYECKYIO
MH(OPMALINIO U3 PA3IMYHBIX HCTOUYHUKOB;

®  COCTaBJIATH IUIaH BBHIOJIHEHUs y4eOHOM 3a71aui; COCTaBIATh TE3UChI TEKCTA; BIaJIETh
TaKMM BHJIOM M3JI0KEHHS TEKCTa, KaK OIIMCAHMUE;

UCIOJIb30BATh TAKON BHUJI MBICIIEHHOT'O MOJICIMPOBAHMSI, KaK 3HAKOBOE (Ha MIpUMeEpe 3HAKOB
XUMHUYECKUX 3JIEMEHTOB, XUMUUECKUX (OPMYJI, ypaBHEHUIN XUMUYECKUX PEaKIUii),
OCYILECTBIATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB 00BEKTA; ONPEAETIATh
CYLIECTBEHHbIE PU3HAKU OOBEKTA;

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4YHcie ¢ npuMeHeHueM cpencts KT,
BBINOJIHATH MPOEKT O] PyKOBOJICTBOM YUHUTEIS; UCIIOJIB30BaTh PU3NUECKOE MOJICIINPOBAHUE
(Ha mpuMepe MoJieneil CTpPOeHHs AaTOMOB);

OpPraHHU30BBIBATH Y4EOHOE B3aUMOJICHCTBUE; B TUAIOTE C YIUTEIIEM YUUThCS BhIpaOaThIBaTh
KPUTEPUU OLIEHKHU U ONPENEIIATh CTENEHb YCIEIIHOCTH BBIITOIHEHUS CBOETO 3a/1aHUS;
OTCTaMBaTh CBOIO TOUKY 3PEHUS, APTYMEHTUPYS €€.

1.2. ®opmupoBanue YY/I.

B xone mpenongaBaHusi XuMuu, pabodasi mporpaMma MpeaycMaTpuBaeT (HOpMHpOBaHHE Yy
yJamuxcs oOIIey4yeOHbIX YMEHMH M HaBBIKOB, YHHBEPCAJIbHBIX CHOCOOOB JAEATENBHOCTH H
KIIFOUEBBIX KOMHeTeHHHfI.

B »sTOM HampaBieHuWM NpUOpPUTETAMH Uil Y4eOHOro mnpeamera «XUMHUS» Ha CTYNEHH
OCHOBHOT'0 00111ero 00pa30BaHMsl SIBJISIOTCS: UCIIOJIb30BAaHKE Ul TO3HAHUS OKPYKAIOIIEro MUpa
pa3NUYHBIX METOAOB (HAONIOJEHMS, M3MEpPEHHs, OIbIThI, HKCIHEPUMEHT); IPOBEJICHUE
MPAaKTUYECKUX © J1a0OpaTOpPHBIX padOT, HECIOXXHBIX OKCIEPUMEHTOB M OMHCAaHUE WX
pe3yIbTaTOB; HMCIIOJIB30BAaHUE PA3JIMYHBIX MCTOUYHMKOB MH(OpMAIUM Ul pELIeHUS



MO3HABATENBHBIX 33J1a4; COOJII0/ICHIE HOPM U TMPABUJI ITOBEICHUS B XUMUYECKUX J1a00paTOpHsIX,
B OKpY’Kalolllel cpesie, a TakxkKe MPABUII 310pOBOr0 00pa3a KHU3HH.

JleaTenbHOCTh  00pa30BATEIbHOIO YUYPEXKAEHUS B OOYyUY€HHMH XUMHH JOJDKHA OBITh
HalpaBjieHa Ha JOCTHXKEHHE 00yUYaroIUMUCS CIeIyIOIUX JUYHOCTHBIX Pe3yJIbTaToB!

1) B LIEHHOCTHO-OPHUEHTAMOHHOM cpepe — YYBCTBO FOPJOCTH 32 POCCUICKYIO XUMUYECKYIO
HayKy, TYMaHU3M, OTHOLIEHHE K TPYLy, LEICYCTPEMIEHHOCTD;

2) B TPYJ0BOii chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaiibHEk el 00pa3oBaTe/ibHOM
TPacKTOPUH;

3) B O3HABATEIbHOM (KOTHUTUBHOM, HHTEIUICKTYaIbHOI) chepe — yMEHUE yIpaBiIsATh CBOCH
II0O3HABATENIbHOM AEATEIbHOCTHIO;

4) (popMUpOBaHUE XMMUKO-IKOJIOTMYECKOM KYJIbTYPHI, SBIISIOMICHCS COCTABHOM YaCThIO
9KOJIOTUYECKOM 1 00ILel KyIbTyphl, 1 HAyYHOI'O MUPOBO33PEHUS;

5) yMeHue OLIeHMBATh CUTYAIIMIO M ONIEPATHBHO IPUHUMATh PEIICHHS;

6) pa3BUTHE FOTOBHOCTH K PEIICHUIO TBOPYCCKUX 3a/1ad.

MeTtanpeAMeTHBIMHM PpPe3yJbTATAMM OCBOCHMSI BBITYCKHMKAMH ILIKOJbl IPOrpaMMBbl 10
XUMUH SABIISIOTCS:

1)ucnonp30BaHNE YMEHHI M HABBIKOB PA3JIMYHBIX BUJOB IIO3HABATEJILHON AESTEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAaHUS  (CUCTEMHO-MH(OPMAIMOHHBIA  aHaIu3,
MOJIETIMPOBAHUE) I U3YUEHUSI PA3JIMUYHBIX CTOPOH OKPYKAIOUIEH 1eCTBUTEIbHOCTH;

2)MCIOJIb30BAHNE OCHOBHBIX MHTEIJIEKTYaJIbHBIX olepauuii: (HopMyIHMpOBaHHUE THIIOTES3,
aHAIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3allUs, BBISBICHUE MPUUYNHHO-
CIIEICTBEHHBIX CBSI3€H, IIOUCK aHAJIOIOB;

3)yMeHue reHepupoBaTh UJEH U OINPENeNATh CPEACTBa, HEOOXOAUMBIE ISl UX peallu3alui;

4)ymeHue onpenensTh Leau U 3a7auil AesaTelbHOCTH, BEIOUPATh CPEJICTBA PEeAIN3aLuU LeIn
U TIPUMEHSATh UX Ha MPAKTHUKE;

5)ucnosib30BaHNE PA3TUYHBIX MCTOYHUKOB JJIS MOJIy4YEHHUs] XUMUUYECKONH HH(OpMaIum.

IIpenmMeTHbIMHU pe3yJIbTATAMM OCBOCHUSI BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPaMMBI 110
XUMUH SABIISIOTCS:

1.B no3naBaTenbpHOM chepe:

® J1aBaTh OINpPENAEICHUS U3YUYECHHBIX MMOHATHI: BEIIECTBO (XUMUYECKUI AJIEMEHT, aTOM, UOH,
MOJIEKYJIA, KPUCTAJUIMUECKAsl PEIIETKA, BEIECTBO, IPOCTHIE U CIOYKHBIE BEIIECTBA, XUMHUUYECKAs
(dbopMyIa, OTHOCHUTEIbHASI MOJIEKYJISIpHAsl Macca, BAJIEHTHOCTb, OKCHJIbI, KUCIOTbI, OCHOBaHUS,
coiM, aM(OTepHOCTh, MHAUKATOP, MEPUOANYECKUNA 3aKOH, NMEePHOANYECKast CUCTEMA, W30TOIBI,
XUMHYECKasl CBSA3b, AIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCIIEHUS, 3JEKTPOJINT); XUMHUYECKas
peakius (XMMHYECKOe YypaBHEHHE, TE€HETHUYeCKas CBs3b, OKHCIIEHHE, BOCCTaHOBJICHHUE,
ANEKTPOIIUTUYECKAS TUCCOLMALIMSL, CKOPOCTh XUMUYECKOM peaKkiun);

® ONUCHIBATh JEMOHCTPALIMOHHBIE M CAMOCTOATEIbHO TNPOBEAEHHBIE HKCIEPUMEHTHI,
WCIOJIB3YS JJIsl 3TOTO €CTECTBEHHBIN (PYCCKHI, POJTHOM) S3bIK U S3bIK XUMHUU;

® ONNCHIBaTh U PA3IN4aTh MU3YyYEHHBIE KJIACCHI HEOPraHMYECKUX COECIMHEHUH, IIPOCTHIE U
CJIOKHBIE BEIIECTBA, XMMUUECKHE PEAKIIUHY;

e KJACCHU(PUIMPOBATh U3yUEHHbIE OOBEKTHI U SIBICHHUS;

e Ha0moJIaTh JAEMOHCTPHPYEMBIE M CAMOCTOSTENBHO MPOBOJMMBIC OIBITHI, XUMHUYECKUE
peaKIu, MPOTEKAoIIe B IPUPOJIE U B OBITY;

e JlenaTh BBIBOJABI M YMO3AKJIIOUEHHMS M3 HAOMIOAEHUH, M3YyYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEM, NPOrHO3MPOBATh CBOMCTBA HEHU3YYEHHBIX BELIECTB [0 AHAJOTUU CO
CBOMCTBAaMH M3yYEHHBIX;

® CTPYKTYypUpPOBATh U3YYEHHBII MaTepHal U XUMUYECKYI0 MH(POPMAIUIO, MMOJYYEHHYIO U3
JPYTUX UCTOYHUKOB;

® MOJEIMPOBaTh CTPOEHUE aTOMOB DJIEMEHTOB NEPBOIO0 — TPETHETO NEPUOAOB (B pamKax
M3yUYEHHBIX MOJI0KeHU Teopun 3.Pesepdopraa), crpoeHre MpOCTEHIITNX MOJIEKYII.

2.B 11leHHOCTHO-OpUEHTALIMOHHOM cdepe:



® AHATM3HUPOBATH M OICHUBATH IMOCIEICTBUS AJIsI OKPYKAIOIICH cpeibl OBITOBON U
MIPOM3BOJICTBEHHOM JCSITEIIBHOCTH YEJIOBEKA, CBI3aHHOM C MepepaboTKON BEIIECTB.

3.B tpynoBoii chepe:

® [IPOBOJUTH XUMUUYECKUN IKCIICPUMEHT.

4.B cdepe 6e30MmacHOCTH KU3HEACATSIbHOCTH:

° OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUSAX, 0KOTaX U JIPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYTOBAHUEM.

PervisiTuBHbIe VHUBEPCANbHBIE VUeOHbBIE TeiicCTBUS.
Boinycknuk u odyvyawmmiics ¢ OB3 nayuurcs:

*  IICNICTOJIATAHHIO, BKJIFOYAsl TIOCTAHOBKY HOBBIX IIEJICH, TPpeoOpa3oBaHUE MPAKTUICCKOM
3aJ]auu B 03HABATEIIBHYIO;

*  CaMOCTOSATENHHO aHAIM3UPOBATH YCIOBHS JOCTHKEHHS LIEJIM Ha OCHOBE yu&Ta
BBIJICIICHHBIX YYUTEJIEM OPHCHTUPOB JICHCTBHS B HOBOM YU4€OHOM MaTepuaie;

* IUIAHWUPOBATH IYTH JOCTHIKCHUS TICIICH;

Buinycknux nonyuum 603moicHocms Hayuumucs:

*  CaMOCTOSITEIILHO CTAaBUTh HOBBIC YUCOHBIC LIEIIH U 3a]1a4H;

*  [OCTPOCHUIO )KU3HEHHBIX TUIAHOB BO BPEMEHHOMU TIEPCIICKTHBE;

*  TIpU TUTAHUPOBAHUU JOCTIKCHUS TEJIeH CAMOCTOSITEIILHO U aJICKBATHO YIUTHIBATh
YCJIOBHS U CPEJICTBA MX JIOCTUKCHUS;

*  BBIJICITH AJIbTEPHATUBHBIC CITOCOOBI JOCTHKCHHSI IS ¥ BRIOMpPATh Hanboee
3¢ peKTUBHBIN CITOCO0;

*  OCHOBaM CaMOPETYJISAIHH B y4eOHOW U TIO3HABATEILHOM JIEATSILHOCTH B JopMe
OCO3HAHHOTO YIPABJICHUSI CBOUM IOBEJICHUEM U JCATEIBHOCTBIO, HAIPABJICHHOW Ha
JOCTUKCHHE ITOCTABJICHHBIX IIEJICH;

KoMMyHUKATHBHBIC VHUBEDCAJIBHBIC VYeOHbIe 1eiCTBUSA
BoinmyckHuk u o0yuaromuiica ¢ OB3 nayuurcs:

*  YUHTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPJMHALMY Pa3IMYHBIX TO3ULIUN B
COTPYJIHUYECTBE;

* (opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO, apIyMEHTUPOBATh U KOOPIMHUPOBATh
e€ ¢ MO3ULUAMHU NapTHEPOB B COTPYIHUYECTBE MTPHU BHIPAOOTKE OOIIETO PEIICHNs B COBMECTHOM
NesTeNbHOCTH;

* yCTaHaBJIHMBATh U CPABHHUBATH PAa3HBIC TOUKU 3PEHUS, MPEK/IEC YeM MIPUHUMATH PEIICHHS U
JienaTh BIOOD;

*  apPTYMEHTUPOBATH CBOIO TOUKY 3PEHHSI, CIOPUThH M OTCTAMBATh CBOIO TIO3HIIMIO HE
BpaKaAeOHBIM JIJIs1 ONIIOHEHTOB 00pa3oM;

* 3ajJ]aBaTh BOIIPOCHI, HEOOXOJUMBIE /JIsl OPraHU3alMU COOCTBEHHOU JAESITENbHOCTU U
COTPY/ZHUYECTBA C MAPTHEPOM;

*  OCYIIECTBJISTH B3aMMHBIN KOHTPOJIb M OKa3bIBATh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;

BuinyckHux noayuum 603M04CHOCHb HAYYUMbCA.:

*YUUTHIBATh U KOOPAMHUPOBATH OTIUYHBIE OT COOCTBEHHOW MO3ULIUYU IPYTUX JIO/IEH, B
COTPYJIHUYECTBE;

*  YUHTBIBATh pa3Hble MHEHUS K HHTEPECH] U 0OOCHOBHIBATh COOCTBEHHYIO MO3UIIMIO;

* TMOHWMATh OTHOCUTEIHHOCTh MHEHHH M MOJIXOI0B K PEIICHHUIO MTPOOIIEMBL;

* MPOAYKTHUBHO pa3pemiaTh KOH(IMKTH HA OCHOBE yu&Ta HHTEPECOB U MO3ULIUI BCeX
YYaCTHHKOB, TIONCKA M OIICHKH aTbTEPHATUBHBIX CIIOCOOOB pa3penieHus KOH(PINKTOB;
JIOTOBAapUBATHCS M MIPUXOJUTH K OOIIEMY PELICHNI0 B COBMECTHOI IESATETLHOCTH, B TOM YHCIIE B
CUTYall! CTOJIKHOBEHHS HHTEPECOB;

* OpaTh Ha cedsl MHULIMATUBY B OPraHU3allF COBMECTHOIO JeMCTBUS (1€I0BOE
JUJIEPCTBO);




*  OKa3bIBaTh MOJJEPKKY U COJACUCTBUE TEM, OT KOI'O 3aBUCUT JOCTHKCHHE 1IETU B
COBMECTHOM JIeSITEILHOCTH;

*  OCYIIECTBIATH KOMMYHUKAaTUBHYIO pe(ICKCHIO KaK OCO3HAHNE OCHOBAHUN COOCTBEHHBIX
JICUCTBUM U JICUCTBUI MApTHEDPA;

* B IIpOllECCe KOMMYHUKAIIMU JOCTATOYHO TOYHO, MOCIEA0BATENILHO U MOJHO MepeaaBaTh
napTHEPY HEOOXOIUMYIO0 HHPOPMAIIUIO KaK OPUEHTHUP JIJIsl TOCTPOSHUS JCHCTBUS,

* BCTYIATh B JAWAJIOT, & TAK)KE y4ACTBOBATh B KOJUICKTUBHOM OOCYKIEHUH TIPOOIIEM,
y4acTBOBaTh B IMCKYCCHH M apT'YMEHTUPOBAThH CBOIO MO3UIIMIO, BJIaJIETh MOHOJIOTMYECKON U
JTUAIOTUYECKON popMaMul pevr B COOTBETCTBUU C TPAMMATUYECKUMHU U CHHTAKCHUECKUMU
HOPMaMH POJTHOTO SI3BIKA;

*  CJIEI0BAaTh MOPATHHO-3TUYECKHUM M IICHXOJIOTHYCCKUM MPUHITUTIAM OOIICHUS U
COTPYJHMYECTBA HA OCHOBE YBAKHUTEIHHOTO OTHOIICHHS K MapTHEPAM, BHUMAHUS K JIMYHOCTH
JIPYTroro, aJIekBaTHOTO MEXJIIMYHOCTHOTO BOCIIPUSTHS, TOTOBHOCTH a/IEKBaTHO pearupoBaTh Ha
HY>KJIBI IPYTHUX, B YaCTHOCTH OKa3bIBATh ITOMOIIb X YMOITMOHAJIbHYIO MOAJICPXKKY MapTHEPAM B
MPOILIECCe TOCTHIKEHUS OOIICH 1€ COBMECTHOU JACSITETbHOCTH;

*ycTpauBaTh 3 (HEKTHUBHBIC TPYIIIIOBLIE 00CYXKIEHUS 1 00ecriedyrnBaTh OOMEH 3HAHUSAMU
MEX/Ty WICHAMH TPV It TPUHATHS () ()EKTHBHBIX COBMECTHBIX PEIICHHIA,

Ilo3HaBaTeNbHBIC YHHBEDCANbHBIC VUEOHbIE ICiCTBYS
Beimycknuk u o0y4aromuiicsa ¢ OB3 nayunrces:

*  OCHOBaM peaJM3alliy MPOEKTHO-UCCIIETOBATEIBCKOM ACATEIIBHOCTH;

*  TPOBOJIUTH HAOJIIOJACHUE U IKCIIEPUMEHT I10]T PYKOBOJCTBOM YUUTEIIS;

*  OCYIIECTBJIATH PACIIMPEHHBINA TOMCK HH()OPMAINH C UCTIOIB30BAHUEM PECYPCOB
oubnuorek u HTepHeTa;

*  CcO3/1aBaTh U MPeoOPa30BbIBATH MOACIH U CXEMBI JIJIsl pEILICHHS 3a/1a4;

*  OCYIIECTBJIATH BBIOOP Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHs 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHHA;

*  J1aBaTh ONpPE/CIICHUE TOHATHUSM;

*  yCTaHaBIIMBATh IPHUYUHHO-CJICICTBEHHBIE CBSI3H;

Buinycknux nonyuum 603mosicHocms Hayuumucsi:

* OCHOBaM pe(IEKCUBHOTO YTCHUS;

*  CTaBUTH POOIIEMY, ApPTyMEHTHPOBATh €€ aKTyaIbHOCTD;

*  CaMOCTOSTEJIHO MTPOBOJIUTH MCCIIEJOBAHNE Ha OCHOBE MPUMEHEHHS METO/I0OB
Ha0JII0/IeHUs ¥ SKCIIEpUMEHTa

2.2 .OcHOBHOe coJepkaHue Kypca « XuMHsD)
8 ki1ace
(29 B Hexemnto0, Bcero — 68u)

BBenenue (34).

XuMUs U Hay4HO-TeXHHUYeCcKui nporpecc. Mcropudeckue stanbl BOSHUKHOBEHUSI U Pa3BUTHUS
xuMuU. OCHOBHBIE MTOHATHUS U TEOPUH XUMUHU. JIaBopaTopHOe 000pyAOBaHUE U IPUEMBI paOOTHI
¢ HuM. [IpaBuiia TexHUKH 0€30aCHOCTH NMpU paboTe B KAOMHETE XUMUH.

Paszpnen 1 BemecTBo U XuMHYecKHe sIBJEHUS € NO3UIMIE ATOMHO-MOJIEKYJISIPHOTO
y4eHHsI.

XuMHUYeCKHE 3JIeMEHThI U BellleCTBA B CBeTe aTOMHO-MOJIEKYJISIPHOTO yyeHus (94.).

[lonstTue «BemecTBo» B ¢uzuke U xumud. Dusnueckne M XUMHUYECKUE SBIICHUS.
N3mensitomieecss BEIIECTBO KaK NpeAMET M3ydeHus xumuu. PaszoBble nepexoabl. Onucanue
BELIECTB.

XHWMHUYECKUE IIEMEHTHI: UX 3HAKU U CBEACHUS U3 UCTOPUM OTKPBITHs. COCTaB BEILECTB.
3aKOH TOCTOSHCTBA COCTaBa, XUMHUYeckue (opmynbl. DOpMBbI CYHIECTBOBAHMS XUMHUYECKHUX
2JIEMEHTOB. BelecTsa npocThie U CII0KHBIE.



[IpocTeie BemiecTBa: MeTaulbl W HeMeTauibl. OOIIas XapakTepUCTUKAa METauioB U
HeMeTayioB. HekoTopele cBeeHHMsT O MeTaulax M HeMeTaiaX, OOYyCJIOBIIMBAIOIINX
3arpsi3HEHHOCTh OKpyKarIed cpeapl. OnucaHue HEKOTOPBIX HamOoliee pacmpoCTpaHEHHBIX
MIPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJISIpHOE ydeHHE B XUMHUHU. OTHOCUTENIbHBIE ATOMHBIE U MOJICKYJISPHBIE
Macchbl. Cucrema xumuueckux anemeHToB J.M.MenneneeBa. OnpeneneHue nepuosia U Irpymibl.
XapakTepucTuka TMOJOXKEHUSI XUMHUYECKUX OJIEMEHTOB B  IEPUOAMYECKOM  CcUCTEMeE.
BanentHoCTb.

KonnuectBo BemiectBa. OrmpezneneHue BaJeHTHOCTH IO TOJOXKEHUIO JJIEMEHTa B
MeproaNIecKoi cucreMe. Mojb — eIMHMIIA KOJIMYECTBa BellecTBa. MoJsipHas Macca.

Jemoncrpanun. 1. ®usuyeckue u XUMUYECKUe sBiIcHHs. 2. VI3MepeHHe TIIOTHOCTH
xuakoctu apeomerpoMm. 3. IlnaBnenue cepol. 4. OmnpeneneHue TEIUIONPOBOAHOCTH U
ANEKTPONPOBOAHOCTH BemecTB. 5. OmbiThl ¢ koimekiued «lllkama tBépmoctu». 6. Momenu
aToMoB U MoJekyn. 7. Komiekuus metannoB u HeMmeTamwioB. 8. IlomyueHue yriekucioro rasa
pasHbiMu  criocobamu. 9. Omektponm3 Boawl. 10. Bosronmka ioma. Kumsiaenue BOJbI
HakanuBanue kBapua. HarpeBanme nadramuua. 11. Ombitel mo auddysun. 12. Komnekmus
MPOCTHIX BEIECTB, 0OpazoBaHHbIX 3neMeHTamu | — Il mepuomos. 13. Habop xomorpamm:
«O0pa3upl perieHust pacd€THbIX 3aaau». 14. Kosmutekinus BemiecTB kosinyecTBOM 1 Moib. 15.
Junamuueckoe nocodue: «KonnuecTBeHHbIE OTHOIICHUSI B XUMUK.

JlabopaTopublie omnbIThbl. 1. PaccMoTpeHue BemecTB C pa3iMYHBIMH  (DU3HUECKUMU
CBOMCTBaMHU (MeJib, KeJie30, IIUHK, Cepa, BOJa, XJIOPUI HATpHs U 1p.). 2. VcnbpiTanue TBEPIOCTH
BELIECTB ¢ Momolblo oOpas3noB komiekuuu «lllkana tBépmoctu». 3. Ilpumeps! duzmueckux
SIBJICHUH: CTH0aHWe CTCKISTHHOW TPYOKH, KUIISTYCHUE BOJIBI, TUIaBlicHUE napaduna. 4. [Ipumepsr
XUMHUYECKUX SBIICHUI: TOPEHHE APEBECUHBI, B3aUMOJICHCTBUE MpaMopa C COJITHOM KUCIOTOM. 5.
N3ydenne o0pa3oB METaNIOB U HEMETAIUIOB (CEPHI, JKeJe3a, ATFOMUHHUS, rpaduTa, MM | JIp.).
6. M3ydeHre CBOMCTB BEIIECTB: HArPEBaHUE BOIbI, HarpeBaHue okcuaa kpemuus (1V).

Pacuérnble 3agaum. 1. BrlunciieHHe OTHOCHUTENBHONM MOJIEKYJISIPHOM Macchl BEILECTB,
MaccoBOW JOJM D3JEMEHTOB IO XUMHUYECKUM QopmyiaaMm. BeluucieHne MOISpHOW Macchl
BemiecTBa. 2. OnpeieneHre MacChl BEMECTBA 0 U3BECTHOMY €T0 KOJIMISCTBY i HA000POT.

Tema TBopueckoii paboTsl. UnmocTprpoBaHue MONIOKEHUH aTOMHO-MOJIEKYISIPHOTO YUEHUS.

XuMHYeCKHe peaKIu. 3aKOHbI COXPAHEHHS MACChI U JHepruu (64.).

CymHOCTh XMMHUYECKHX SIBJIEHUH B CBETE€ AaTOMHO-MOJIEKYJSIpHOrO YyueHus. lIpusnaku
MPOTEKAHUS XUMHUYECKUX peakiuil. [IpuunHbl W HampaBlieHUs TMPOTEKAHUS XHUMHYECKUX
peakuuii. [TonsiTue 06 PHTpONHMM U BHYTpEeHHEN 3Hepruu BemectBa. OOpaTUMOCTh XUMUYECKUX
peakuuii. IlpeBpaienue »HHEPrUM TPU XUMHUYECKUX PEAKIUAX, YCIOBUS  MPOTECKAHUS
XUMUYECKUX PEAKIUH, 5K30- U DHAOTEPMHUYECKHME PEAKIUU. 3aKOHBI COXPAHEHUS MacChl U
SHEPTUM, WX B3aUMOCBSI3b B 3aKOHE coxpaHeHusi Marepuu. CocTaBieHUE ypaBHEHHI
XUMHUYECKUX peakuuil. Pacué€rbl mo ypaBHEHMSIM XUMHUYECKUX peakUUid. THUIBl XUMUYECKUX
peaKIuii: pa3oKeHHs, COCTUHECHHUS, 3aMelIeHns, ooMena. OO00IIeHNEe 3HAHUN 0 XUMHYECKHUX
peaKIusX.

HemoncTpanun. 1. [IpuMepsl XUMHUYECKUX peaklUid pa3HbIX BUAOB: Pa3jOKEHUE MaIaXUTa,
OmxpoMara aMMOHWMSI, B3aWMOJICHCTBHE COJITHOH KHCIOTHI C KapOOHATOM HATpUsS W Jp. 2.
OnbIThl, WUTIOCTPUPYIOILIME 3aKOH COXPAHEHHUS MAacChl BEIIECTBA: TOPEHUE CBEUM Ha Becax C
MOMJIOIIEHUEM TPOJYKTOB TOPEHUS, OKHCICHHE METAUIOB B 3aKPBITBIX COCYIax CO
B3BEIIMBAHHEM, OOMEHHBIC pEaKIHH B NpuOopax Ui WUIOCTpamuu 3akoHa. 3. OIBITH,
WUTFOCTPUPYIOIIKE TPEBPAICHUST PA3IUYHBIX BUIOB SHEPTUM JIPyr B napyra. Habop mopeneit
aTOMOB.

JlabopaTopubie onbiThbl. 1. [Ipu3Haky MpOTEKaHWS XMMHUYECKUX PEAKIUil: HarpeBaHUe
MEIHOM TPOBOJOKH; B3aUMOJECHCTBHUE pPACTBOPOB €AKOTO HaTpa M XJOpUIAa MEAH;
B3aUMOJICHICTBHE PACTBOPOB YKCYCHOM KHCJIOTHI M THUIApOKapOOHATa HATPHsI; B3aMMOJICHCTBHE



pPacTBOPOB XJIOPHOT'O JK€JI€3a U KPACHOW KPOBSIHOW COJIM; PACTHPAHUE B CTYIKE MOPOIIKOB
XJIOpUJIa aMMOHHUS U TalIEHOW M3BECTH. 2. THUIBI XUMUYECKUX PEAKIMi: pa3I0KeHUE MAIAXUTA;
B3aUMO/ICCTBHUE kKene3a ¢ pacTBopoM xiyopuna meau (1), B3aumoselicTBie pacTBOPOB €IKOr0
HaTpa 1 XJIOPHOTI'O XKeJe3a.

Pacuérnbie 3a1a4yu. BeiuncieHue 1o XuMHYECKUM YPaBHEHUSIM MAacC, KOJUYECTB BEIIECTB:
a) BCTYNHBIIKMX B PEAKIIHIO; 0) 00pa30BaBIINXCS B PE3YJIBTATE PEAKIIHH.

MeTtoabl xumuu (24)

[TonsTue 0 MeroAe Kak CpPEeACTBE HAYYHOTO IIO3HAHUSA JACHUCTBUTENBHOCTU. METOMbI,
CBSI3aHHBIE C HEMOCPE/ICTBEHHBIM M3y4YEHHEM BEILIECTB: HaONIOJICHHUE, ONUCaHHE, CpPaBHEHHUE,
XUMUAYECKHH SKcriepuMeHT. [loHaTtne 00 MHIUKaTOpax. XUMHUECKUH S3bIK, €ro BaKHEWIIHNe
(GYHKIIUM B XUMUYECKOM HayKe.

JlaGopaTopHble onbIT. MI3MeHeHNEe OKPACKU MHAUKATOPOB B PA3IMYHBIX CPEax.

BemecTBa B OKpy:Kawie Hac Npupojae U Texuuke (64.).

BemectBa B mpupojie: OCHOBHbBIE CBEJICHHs O BELIECTBEHHOM COCTaBe reocdep u KocMoca.
[Tonsarue o texnochepe. Uncteie BemecTBa U cMecd. CTENEHb YHCTOTH U BHIBI 3aTrPS3HEHHS
BeniecTB. [loHsATHE O TOMOrEHHBIX M TE€TEpPOreHHbIX cMmecsax. Pasnenenue cmeceil. OdncTka
BEIIECTB: (MIBTPOBAHHE, AUCTHILUIINS, KPUCTALIH3AIMS, YKCTpAarupoBaHue, Xxpomarorpadusi,
BO3roHKa. MaeHTu(uKanus BelecTB C IMOMOLIbIO ONpEJeNeHHs TeMIepaTryp IUIaBICHUS U
KHUIICHHUS.

Bemecta B TexHuke. [loyyeHue BemecTB ¢ 3alaHHbIMU CBOMCTBAMH — OCHOBHas IIpobiema
xumuu. [loHsATHE O BellecTBaX Kak O CbIpbe, MaTepuajlax M NpoAyKuuu. Bemecta
OpraHMYecKHe M HeopraHudeckue. llepBoHaudanbpHblE CBENEHUS O XUMHYECKOM TEXHOJIOTHH.
[InanerapHblii XapakTep BIUSHUS TEXHUKU Ha OKpyXkaroulyro cpeny. [IpupomooxpanurenbHoe
3HAYEHHUE OYMCTHBIX COOPYKEHUI U DKOJIOIMUECKN YUCTBIX TEXHOIOIHH.

[lonsiTie o0 pacTBOpax Kak TOMOTEHHBIX (PU3UKO-XMUMUYECKUX CHUCTEMax. 3HauyeHue
pacTBOPOB ISl JKM3HHM YEJIOBEKA, CENbCKOXO3AUCTBEHHOIO M IMPOMBIIIJIEHHOIO ITPOU3BOJICTBA.
PactBopumMocTh BemecTB. BiusiHue TexHocdepbl Ha MPUPOJHBIE NMPECHBIE U MOPCKHE BOJBI.
@akToppl, BIMAIOIIME HA PACTBOPUMOCTh TBEPABIX BELIECTB M Ta3oB. [I3meHeHHe
pacTBOPUMOCTH KHCIIOpOJa B CBSI3U C 3arps3HeHueM BoJ. Kos3p@uiumeHT pacTBOPUMOCTH.
CriocoObl BbIpa)KeHUS! KOHLIEHTPALMK PACTBOPOB: MAaccoOBast J10JIs, MOJIIPHAst KOHIIEHTPALUSI.

JdemoncTpanuu. 1. Paznenenue cMecell pa3IMuYHbIMU METOJAMM: METOJIOM OTCTauBaHHUS; C
MIOMOIIIBIO JIEJIUTEIbHOM BOPOHKM; METOJOM KOJIOHOYHOM XpomaTorpaduu. 2. Komnekius
pa3NUYHBIX COPTOB HePTH, KameHHOro yris. 3. Koimekmuss mpupoAHBIX W CHHTETHYECKHX
opraHudeckux BemecTB. 4. PacTBopeHMe BeleCTB C pa3dUYHBIM  KO3((UIUEHTOM
pacTBOpUMOCTH. 5. Yci10BUS U3MEHEHHUS! PaCTBOPUMOCTH TBEPIBIX U ra3000pa3HbIX BELIECTB. 6.
TemnnoBbie 3¢ deKTh IpU PaCTBOPEHUHU: pACTBOPEHUE CEPHOM KUCIOThI, HUTpaTa aMMOHHUS.

JlabopaTopubie onbIThbl. 1. O3HakoMiIeHHE ¢ 00pa3laMu IPOCTBHIX U CIOMKHBIX BEIIECTB,
MHUHEpAJIOB U TOPHBIX MOpoJI. 2. Pa3nenenue cmecu cepbl U Kejes3a, pa3JesieHue CMecH HePTH U
Bombl. 3. MHccrnenmoBanme (U3HYECKMX W XUMHYECKHMX CBOWCTB TPHPOTHBIX BEIIECTB
(u3BecTHSKOB). 4. M3yueHue BIUSHUS IpUMECEl B BEIIECTBE HA €ro (PU3NUYECKHUE U XUMHUYECKHE
CBOMCTBa (B3aMMOJIEHCTBHE JTaOOPATOPHOTO M TEXHUYECKOTO KapOOHAaTa KaJbIMS C COJITHOU
kuciaotor). 5. OOyrimBaHume opraHuueckux BemiectB. 6. CpaBHeHMe TMpoO  BOJBI:
BOJIONPOBOJIHOM, M3 TOPOACKOIO OTKPBHITOrO BOJOEMA. 3HAKOMCTBO C OOpa3laMu MPOAYKLIHUU
XUMHUYECKHUX M CMEXHBIX C HUM ITPOU3BOJICTB.

IIpakTnueckune padornbl. 2. OuncTKa BelIeCTB METOaMH (DUIBTPOBAHUS, KPUCTAITU3ALINY,
NePEeroHKU, BO3TOHKHU, XpoMaTorpaduu, sKcTparupoBanus. 3. PactBopuMocTs BeiecTs

4. [IpuroToBneHue pacTBOPOB 3a/1aHHOM KOHLIEHTPALIUH.

Pacuérnsblie 3apauun. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BEIIECTB NMPHU Pa3TUUHON
temneparype. 2. Mcrnonb3oBanue rpagikoB pacCTBOPUMOCTH TSI pacu€ToB KOA(PPHUIIMEHTOB



pacTBOPUMOCTH BEIIECTB. 3. BbluncieHHe KOHIEHTPALMU pPacTBOPOB (MaccoOBOW J10JH,
MOJIADHOM KOHILIEHTpAllUM) MO Macce pacTBOPEHHOrO BelecTBa M O0BEMY WM Macce
pactBoputens. 4. Bpruucienume macchl, 00beMa, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA U
PacTBOPUTEIIA O ONpeIeIEHHON KOHIIEHTPAI[MH PacTBOpa.

Iousitue o razax. Bozayx. Kuciaopon. I'openue (74.).

[Tonsitue o razax. 3akoH ABorajapo. Bo3nyx — cmech razoB. OTHOCUTENIbHAs IUIOTHOCTb
ra3os.

Kucnopon — XUMUYECKUI 3JIEMEHT U NPOCTOE BEIECTBO. MICTOpUSA OTKPBITHS KHUCIOpPOAA.
Cxewma onsitoB [ Ilpuctiu u A.JI.JIaByasbe.

Annorponus. O30H. 3HaueHue 030HOBOro ciost 3emuu. IIpoGiiema HapylieHus ero
uenoctHocTu. [loBbIlIeHNe cosiepkaHusl 030HA B IPU3EMHOM CJI0€ aTMOC(heph.

[lony4yenue KucaOpoAa B TNPOMBINUIEHHOCTH M Jiaboparopuu. XHMHUYECKHE CBOWMCTBA
kucnopoa. Ilponeccsl ropenus u meaneHHoro okuciaenus. [Ipumenenue kucnopoa.

Atmoctepa — BozaymiHas o0ojouka 3emid. TeHIeHIMH W3MEHEHHs COCTaBa BO3/AyXa B
XXB. OCHOBHbIE UCTOYHUKHU 3arps3HeHus atMochepbl. TpaHCHIOPTHBIN MEPEeHOC 3arps3HEHHI.
Kpyrosoport kucnopona B mpupoje. O BceMHUpHOM 3aKOHE 00 aTMocdepe.

Jemouncrpanuu. 1. [Tonyyenue kucnopona. 2. Cxxuranue B atMocepe KUCIOpOAa, CEpBI,
yrisi, kpacHoro (ocdopa, Hatpus, xene3a. 3. [lomyuenune o3ona. 4. BzaumopenicTBue 030HA C
pacTBOpamM MHIUIO M Moaujaa Kaiaus. 5. OnbIThl, OATBEPKIAIOIINE COCTAB BO3/1yXa. 6. OnbIThI
10 BOCIUIAMEHEHHUIO U FOPEHMUIO.

IIpakTuyeckasi padora. 5. [lonyueHue KUCIOpPOa U U3YYEHHUE €T0 CBOWCTB.

Pacuérnbie 3agaun. 1. OnpeneneHre OTHOCUTEIHHOM TUIOTHOCTH Ta30B MO 3HAYEHUSIM HMX
MOJIEKYJISIpHBIX Macc. 2. OmpeneneHne OTHOCUTENBHBIX MOJIEKYJISIPHBIX MacC Ta3000pa3HbIX
BELIECTB 10 3HAYEHUIO UX OTHOCUTEJIbHON IJIOTHOCTH.

Tema tBOpueckold paboTel. McTOuHWMKHM 3arpsi3HeHUs aTtMochepbl U CIOCOOBI  €ro
MIPEO0JI0JICHUSI.

OcHOBHBIE KJIACChl HEOpPraHuveckux coeannenuii (114.).

Oxcuapl — cocTaB, HOMEHKIATypa, Kiaccuukanus. [loHsaTue o ruapokcugax — KUCiIoTax u
ocHoBaHHUsAX. Ha3BaHus u cocraB ocHoBaHuid. I'mapoxcorpymmna. Kinaccuukanus KUCIOT, UX
cocraB, Ha3BaHusA. CocTaB, Ha3BaHUS COJIEH, IpaBHIla COCTABICHUS (OPMYJI COJIEH.

XUMHUYECKHE CBOMCTBA OKCHUJOB. BiusHHME cocTaBa KHUCIOT Ha XapakTep MX CBOWCTB (Ha
IpUMepax COJSIHOM M cepHOil kucioT). O0mmuMe XMMUYeCKHe CBOMCTBA KUCIOT. PacTBopuMoOCTh
kuciaoT. Kucnornele noxau. Pusmyeckue CBOMCTBA W CHOCOOBI TOJNyYEHHUS IIETOYEH.
XUMHUYECKHE CBOMCTBA coJiel (B3aMMOJCHCTBHE PACTBOPOB COJIEH C PACTBOpaMHU INETIOYEH M
MeTajulaMu). ['eHeTndeckas CBs3b KIJIACCOB HEOPraHWYECKUX COETUHEHHUH. AMQPOTEpPHOCTb.
Oxcuapl M TUAPOKCHIBI, oOnagaromue aMmdorepHbIMU  cBoiictBamu. Kiaccuduxanms
HEOpraHMYeCKUX BeulecTB. llepnonnueckoe M3MEHEHUE CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX
COEMHEHMH (Ha IpUMepe OKCHUOB, THIPOKCHIOB M BOJOPOIHBIX COCTUHEHUI).

Jdemoncrpamun. 1. OOpasubl CcoeAWHEHW — TPEACTaBUTENEH KUCIOT, COJEH,
HEpPACTBOPUMBIX OCHOBaHUH, II€JI04EH, OKCHIOB. 2. ONBITHI, WITIOCTPUPYIOIINE CYIIECTBOBAHNE
TEHETHYECKOM CBS3M MeXAy coeauHeHusMu (ocdopa, yriepoja, HaTpus, Kaiblus. 3.
B3aumopeiictBue kampiius W HaTpus ¢ Bojmou. 4. [ledictBue WHAMKATOPOB. 5. OIBITHI,
WJUTIOCTPUPYIOLINE XUMUYECKHE CBOMCTBA OTJENbHBIX KJIACCOB HEOPIaHUUYECKUX COSAUHEHUM. 6.
OOpasupl MpPOCTHIX BEHIECTB M HMX COEAMHEHMH (OKCHJIOB M THJIPOKCHJIIOB), 0Opa3oBaHHBIX
3JIEMEHTAaMU OJTHOTO IEPHOJIA.

JlabopaTopuble onbiThl. 1. PaccmoTpenne o6pasnos okcuaos (yraepoaa (IV), Bomopona,
dochopa, memm, kampius, xKenesa, kpemHus). 2. HaOmromenue pacTBOPUMOCTH OKCHJIOB
QIIOMHUHMS, HATPHs, Kanbliusg, Meau B Boje. 3. OmnpeneneHue cpeibl NOJydYeHHBIX PACTBOPOB C
MOMOIIBI0 UHAUKaTopa. 4. PaccMoTpeHre o0pa3ioB coseil 1 onpeieieHne UX pacTBOPUMOCTH.
5. BsaumopeilictBue okcunoB kamblus U Qochopa ¢ BOAOH, ompeAeNeHHE Xapakrepa



o0Opa3oBaBIIerocs THAPOKCHIA C TIOMOIIBIO HHAUKATOpa. 6. B3anmonetictBue okcuaoB meau (11)
Y I[IMHKA C PaCTBOPOM CEpHOM KUCIOTHI. 7. [loslydeHune yrieKkucsioro raza u B3auMOJIEUCTBUE €ro
C U3BECTKOBOM BOJOM. 8. MccneoBaHue CBOMCTB COJIIHOM M CEpHOI KUCIIOT C UCIIOJIb30BAHUEM
UHAUKaTOpoB. 9. B3aumonelicTBue MeramwioB (MarHus, LIMHKA, jKeje3a, MEAH) C pacTBOpaMU
kucnotT. 10. V3MeHeHHe OKpacKu HMHIUMKATOPOB B pacTBopax wienodeid. 11. BzaumopeiicTBue
PacTBOPOB KHUCIOT cO mienodyaMu. 12. B3aumopeiicTBue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU
ocHoBaHusiMu. 13. TlomydyeHne HEpacTBOPUMBIX OCHOBAHMM M HCCJIEIOBAHHE UX CBOMCTB (Ha
MpUMepe TUIPOKCUIA [IUHKA).
IIpakTuyeckasi padora. 6. MccinenoBanue CBOMCTB OKCUIOB, KUCJIOT, OCHOBAaHUM.

Pazgen 2.
BemecTrBa u XuMHYeCKHe PeAKIMH B CBETE JJIEKTPOHHOI TeOpHUH.

Crpoenue atoma. (34.).

Ctpoenne aroma. CTpoeHHE SJIEKTPOHHBIX OOOJOYEK aTOMOB JJIEMEHTOB: S-, p-, d-, f-
ANEKTPOHBI. MeCTO ayeMeHTa B MEPUOJUYECKONW CHUCTEME M BJIEKTPOHHAs CTPYKTypa aTOMOB.
PaguoaktuBHOCTb. [IoHATHE O IpPEeBpALIEHUN XUMUYECKUX 3IEMEHTOB.

Jemonctpauuu. 1. Cxemsr oneitoB TomcoHa, pesepdopaa, Muumnkena. 2. CXeMbl OTBITOB,
MOJTBEPKIAIOLINX CBOWCTBA 3JIEKTPOHA KaK YacTHIBI M Kak BoJIHBL. 3. Mojenu aToMoB
Pa3IUYHbIX IEMEHTOB.

Ilepuoanueckuii 3aKoH U nepuoguveckasi cucrema djaemenToB JI.U.MenaeneeBa (34.).

CBOICTBAa XHMHYECKHX DJJIEMEHTOB M WX HW3MEHEHUS. Knaccmbnxaum{ XUMHUYCCKUX
anemMeHToB. OTKpBITHE TIepuoandeckoro 3akoHa. CTpoeHHE aTOMOB JJIEMEHTOB MalbIX M
OOJIBIINX MEPUOJIOB, TIABHBIX M MOOOYHBIX MOArpyMIl. POpMyIHPOBKA MEPHOAMYECKOTO 3aKOHA
B COBpEMEHHOM TpakToBKe. [lepmoamdeckas cucrema B CBeTe CTpoeHHs aTtoma. Dusmyeckuii
CMBICII HOMepa nepuoja u rpymnmbl. CeMencTBa 2JIEMEHTOB (Ha TPUMEPAX MIETOYHBIX METAJIOB,
raJloreHOB, MHEPTHBIX Ta30B). XapaKTepUCTHUKAa XHUMHUYECKHX CBOICTB JJIEMEHTOB TJIaBHBIX
MOATPYIIIT U NEPUOANIHOCTb UX UBMCHCHUSA B CBCTC DJICKTPOHHOI'O CTPOCHUSA aTOMA. 3J'I€M€HTI>I,
COEJIMHEHUS KOTOPBIX MPOSIBIISIOT amdoTepHbIe CBOICTBA. OtHocutenpHas
AIEKTPOOTPHUIIATENHLHOCTh deMeHTOB. OOmIas XapaKTepucTUKa dJEeMEHTa Ha OCHOBE €ro
MoJiokeHus B nepuoauyeckoit cucreme [[.M.MenneneeBa. 3HaueHne NMEepUOAMYECKOrO 3aKOHA
AJId pa3sBUTUA HAYKH U TCXHUKU.

Ponb meproarueckoro 3akoHa B CO3/IaHUU HAYYHON KapTUHBI MUPA.

Jdemoncrpanun. 1. HaGop cmaiinoB, komorpamm, tabmuin «llepuonnyeckuii 3akoH U
cTpoeHue aroma». 2. JleMoHCTpaiusi OOpa3loB IIEIOYHBIX METaUIOB M TaJOreHoB. 3.
B3aI/IM0]1€I\/JICTBI/I€ MICJIOYHBIX MCTAJIJIOB U I'aJIOTCHOB C IMPOCTBIMU U CIIOKHBIMU BEIICCTBAMMU.

JlaGopaTopublie onbIThl. 1. McciaenoBanue cBOWCTB aM(pOTEPHBIX THIPOKCUIOB U MIETOUEH.

Crpoenue BemecrBa (44.).

BasleHTHOE COCTOsSIHME aTOMOB B CBE€TE€ TEOPUM DIEKTPOHHOIO CTpoeHus. BaieHTHBIE
ANEKTPOHBI. XUMHUYECKasl CBsI3b aroMoB. KoBajieHTHast CBsI3b M MeXaHU3M e€ o0pa3oBaHUS.
HenonsipHast n nonsipHas KoBaJIeHTHast cBsi3b. CBOMCTBAa KOBAJIEHTHOM CBSA3HU. DJIEKTPOHHBIE U
CTPYKTYpHBI€ (popMyJbl BemecTB. MloHHas CBsA3b U MexaHU3M e€ oOpa3oBaHusi. CBOMCTBA HOHOB.
CreneHp OKHCIEHUS.

[Ipupona xumudeckoil cBsi3u U €€ TUIbl. OTHOCUTENBHOCTh THUIIOJIOTUN XUMHUYECKOW CBS3U.
BinsHue Tvma XMuMHYECKOU CBA3U Ha CBOMCTBA XMMUYECKOIO COCIUHEHHUS.

Kpucrammmueckoe crtpoenne BemecTB. Kpucrammmueckne pemeéTkd: aTOMHAas, HOHHAs,
MOJIEKYJIApHAs — U UX XapaKTEPUCTUKH.

YPOBHH XUMHUYECKOW OpraHM3alliy BELIECTB. 3aBUCHMOCTb CBOMCTB BEIIECTB OT HUX
CTPOECHHU.



Jemoncrpanuu. 1. B3aumopeiicTBue HaTpusi ¢ XJOpoM. 2. Mopaenu KpUCTAUTMYECKUX
pEeIIETOK BEIIECTB C HMOHHBIM, aTOMHBIM M MOJIEKYJSPHBIM CTpoeHueM. 3. Bocco3panue
LEJIOCTHOM CTPYKTYPBI XJIOpUAA HATPHUS ITyTEM HaJIOKEHHU Habopa KoxokapT. 4. Bosronka ioxa.
5. Ucnapenue TBEPIOro yrieKUcaoro rasa.

Tema TtBOpueckoli paboTel. PaccmoTpeHne M aHanu3 B3aMMOOOYCIOBICHHOCTH COCTaBa,
CTPOEHHUS, CBOICTB BEIIECTBA U €0 MPaKTUUECKOro 3HaYeHus (Ha Jr000M IIpUMepe).

XumMHu4ecKHe peakiuy B CBeTe JJIeKTPOHHOI Teopun. (44.).

dusnueckas CyIHOCTb XUMHUUYECKON PEAKLIAH.

DOnekTpoHHble YypaBHeHus Jlptouca. Peakuuu, mporekalomue ¢ HU3MEHEHHEeM u  0e3
U3MEHEHHUs creneHeil okuciaeHus. OKUCIUTEIbHO — BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel
OKHCJICHUSI U BOCCTAHOBJICHUS; UX €JUHCTBO U MPOTHUBOIOJIOKHOCTh. COCTaBICHUE ypaBHEHUMN
OKHCIIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKIUH , PACCTAaHOBKA KOA(PQPHUIMEHTOB METOJIOM
AJIEKTPOHHOrO OasiaHca, 001as XapakTepUCTHKA.

Krnaccudukanus XuMHUECKUX peaklUii B CBETE 3JIEKTPOHHOM TEOpHUH.

JdemoncTpanuu. [Ipumepsl OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI PA3IMYHbBIX TUIIOB:
TOpPEHHE BEIIECTB, B3aMMOCWCTBHE METAJUIOB C TaJOr€HaMH, CEpoi, a30Tom,(0O0pa3oBaHHE
HUTpPUTA JIUTHUA), PACTBOPAMHU KUCJIOT U COJICH.

Boaopona u ero BaskHeiimme coequHeHus (34)

Bomopon B kocmoce. Sfnepubie peakumu Ha Cosnie. Bomopon B 3eMHOM mpupoje.
[Tonyuenue Bogopoaa B naboparopun. Bogopon — XUMHUYECKUH JIEMEHT U IMIPOCTOE BEIIECTBO.
DHeprusi CBS3U B MOJIeKyJie Bojgopoaa. M3oromnsl Bogopoaa. dusnyueckne U XUMUYECKHE CBOM-
ctBa Bojxopoga. Bomopon B OBP. Ilpumenenue Bomopona. I[IpombliiieHHOE mOIy4eHUE
BOJOpoAa. Bomopox — 3KOJIOrMYECKM YHUCTOE TOIUIMBO; IEPCHEKTHUBBI €r0 MCIOJIb30BaHUS.
Oxkcua BojopoJia — BOJAA: COCTaB, IPOCTPAHCTBEHHOE CTPOEHUE, BOAOPOAHAS CBA3b. DU3UKO-
XUMHUYECKHE CBOMCTBA BOAbl. M30TOmHBIN coctaB Boabl. Tskenas BojJa WU OCOOEHHOCTH €€
cBoicTB. [lepokcu Bojopoa: cocTaB, CTPOEHUE, CBOMCTBA, IPUMEHEHUE, IEPOKCH]T BOJOPOIA
B OBP.

Jemoncrpanun. 1. [Tonydyenue Bogopona B nmaboparopuu. 2. 3apsijaka U UCHOIB30BaHUE
anmaparta Kwumma. 3. Jlerkocte Bomopoxa. 4. uddy3us Bomopoma. 5. ['openume Bomopona.
BoccranoBnenne Meau U3 ee OKCHAa B TOKe Bojopofa. 7. ONbITH, MOATBEp)KIArOIIUe
XUMHUYECKHUE CBOMCTBA BOJIBI. 8. XMMHUUYECKHE CBOMCTBA MEPOKCH/IA BOJOPO/IA.

JlabopaTopubie onbIThl. 1. [lomyduenue BomopoJa ¥ HW3Y4YeHHE €ro CBOMCTB. 2.
BoccranoBuTeNnbHBIE CBOMCTBA BOJAOPOIA.

TI'anorens! (54)

XapakTepucTUKa rajloreHOB KaK XMMUYECKUX 3JIEMEHTOB M MPOCThIX BelecTB. CTpoeHue
aToMOB rajoreHoB. Haxoxnenue ramoreHoB B npupoze. Ouznyeckue 1 XMMHUYECKUE CBOMCTBA
rajjoreHoB. [lomydyeHue xyiopa M XJIOpPOBOAOpOAa B J1a0OpaTOpUM M IMPOMBIIIEHHOCTH.
buonornueckoe 3Hau€HHE rajoreHoB. ['ajJoreHbl 1 OTPaBISIONINE BEIECTBA.

Jdemoncrpanun. 1. [lonyuenue xmopa. 2. B3aumoneicTBue ¢ XJIOpOM HaTpUsl, CypbMBI,
xKene3a, KpacHoro (ocdopa. 3. OOecrBeunBaHue XJIOpoM Kpacammx BemiecTtB. 4. Cunres
xjopoBojioposa. 5. [TomyueHnue XJI0poBoI0poOIa peakimeir 0OMeHa 1 paCTBOPEHHUE €0 B BOJIE. 6.
BsaumopeiictBue 6poma M Moja ¢ MeTaUIaMU; pacTBOpa Moja ¢ kKpaxmanom. 7. PactBopenue
OpoMa ¥ nozia B BOJIE M OPTaHMUYECKUX PAcTBOPHUTENIX. 8. B3auMHOE BBITECHEHUE TaJIOTEHOB.

JlabopaTopuble onbIThbl. Pacro3HaBaHUE COJNISTHOW KHUCIOTBI, XJOPHAOB, OpPOMHUIOB,
MOJIUJIOB.

IIpakTnyeckune 3anaTusa. 8. IloaydyeHue cONIHOM KHCJIOTHI M ONBITHI ¢ HEMl. Pemenue
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «[ amoreHsn.

PacuerHble 3a1aun. Berurcnenue o0beMa ra3oB 1Mo KOJIMYECTBY BEIIECTB.

O0001meHne 3HaHMH 0 HanOoJIee BasKHBIX XapPaKTEPUCTHKAX BEIIECTB M XMMH4YECKHX
npoueccos (24)



XapakTepucTuka XHMHUYECKOrO0 JJIeMeHTa (COCTaB, CTPOCHHE, IOJIOKEHUE B
nepuoandeckoil cucreme). OU3MKO-XMMHUYECKHE CBOMCTBA BEIIECTB HAa MPHUMEpPax BOJIOPO/A,
KHCJI0pO/1a, XJI0pa.

OcHOBHbBIE XapaKTEPUCTHKU XMUMHUYECKHUX PEaKIMil: THUMbl peakiuil, BO3MOXKHOCTb H
HaIpaBJICHHUA TIPOTCKAHUA. HGKOTOpBIe Tp€6OBaHI/ISI K TMPOU3BOACTBCHHBIM XHWMUUYCCKHUM
mporeccaM (3KOHOMHYECKHE, TEXHOJOTHYECKHE, SKOJOTMYECKHE) Ha MpUMepax IMOTyYeHHUS
BOJOPOJIa, KUCIIOPOAA, XJIOPOBOIOPOAA.

DKcIutyatalus, BOCIOJHEHHE W OXpaHa MPHUPOJIHBIX PECYpCOB Ha HAyYHOM OCHOBE —
HGOGXOI[I/IMaSI MMPCAIIOChUIKA IJIsd CO3JaHUs YCJIOBI/Iﬁ 6HaI‘OHpI/I$ITHOI‘O Pa3BUTHA YCJIOBCUCCTBA.



TEMATUYECKOE NJIAHWPOBAHME

Pazgen yueGHoro Kypca. Kosm4ecTBo yacos
8 KJIACC
BBenenue 34
1 | Xumuyeckue 3jieMeHTHI H BellleCTBAa B CBeTe AaTOMHO-MOJIEKYJISIPHOTO YYeHH 9y
2. | XuMHnyecKue peakiuuu. 3aKoHbI COXPaHEHHs MACChI U YJHEPTUHU 64
3. | MeToabl XUMHUH 24
4. | BemecTBa B OKpy:Kawlleil HAc NIPUPoJe U TEXHUKeE 64
5. | llousiTue o razax. Bo3ayx. Kuciaopon. (7 9)
TI'openue

6. | OcHOBHBIE KJ1acChl HEOPTAHUYECKHMX COeTMHEeHUH (11 9)
7. | CTpoeHue aroma B u)
8. | llepnoauueckmii 3akon u Ilepuoanyeckasi cucrema xumuieckux dj1emenToB /.M. MennesieeBa 34)
9. | CTpoeHue BemecTBa 44)
10. | XumMHu4eckue peakuuu B cBeTe 3J1eKTPOHHOH TeOPHHU (4 9)
11. | Bogopoa — pokaarouIuii BoAy U JHEPrUI0 (3w)
12. | T'anorenst (39)
9 KJIACC

Hoemopenue 2
Pazoen 1. Teopemuueckue ocnogvl xumuu 16
1. Xwnuuecxuepeakuuu U 3AKOHOMEPpHOCMU UX RPOMEKAHUA 3
2. | Pacmeopul. Teopusa 3nexkmponumuueckou Huccoyuayuu 13




Pa3zoen 2. dnemenmoi-nememanvl u ux 6axcHenuiue coOeOUHeHUs 32
3. | Obwan xapakmepucmuka Hememannog 2

4. | Iloozpynna Kucnopooa u ee munuiHsle npedcmagumen 6

5. | lloozpynna azoma u ee  munuunble npedcmasumenu 8

6 Iloozpynna yznepooa 7

7. | Obwue ceedenun 06 opeanuuecKux coeOuHeHuax 9

Pa3zoen 3. Memannwi 13

8 Oobuwue ceolicmea memainnios 3

7. | Memannol 2naénbIx u ROOOUHBIX ROOZPYyNN 10
Pazoen \N. Xumus u sncusns 5
8. Tema Yenosek 6 mupe seuyecme 3

9. | Tema IIpou3eo0cmeo neopzanuueckux euecme u UX npUMeHenue 2
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