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1. HOACHUTEJIbHAS 3AIIMCKA
Pabouas nporpaMma 1o XuMHUH IS CPeJHEN IIKOJIBI COCTABIEHA HA OCHOBE:

- TpeboBanuii denepaabHOTO TOCYIapCTBEHHOTO CTaHAapTa CpeaHero olmero oOpa3oBaHus, NPENbSBISEMbIX K PE3yIbTaTaM OCBOCHHUS OCHOBHOMW
oOpazoBarensHol nporpammel (Ilpukas MunuctepcTBa oOpasoBanusi u Hayku P ot 17 mas 2012 r. Ne 413 « O6 yrBepxaeHun (eaepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEeIHEro oomero oOpa3oBaHUs» C M3MEHEHUSMH W JonoyiHeHusMu [lpukazom MuHOOpHAyKH
Poccum ot 29.12 2014 r. Ne 1645);

- TPUMEPHONW OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPeAHETOo oOImiero oOpa3oBaHus, og00peHHONW DenepalbHBIM yu4eOHO- METOIUYECKUM
00beTMHEHHEM 110 001IeMy 00pa3oBanuio (mpotokost ot 28 uronst 2016 roma Ne 2 /16 —3) http://www.fgosreestr;

- OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbI 00pa30BaTEIBLHOTO YUPEXKICHUS
MKOY «Tanpseikynosckas COL»
- aBTOPCKOM mporpaMmbl o1 pykoBoactBoM O.C.I"abpuensH;

- Yueonuk: Xumus. 10 kmacc : yue0. mis obmeoOpazoBat. opranu3anuii : 6azoBbiid ypoeHb / (O.C. IN'abpuensu, N.I'. Octpoymos, C.A.Crnaakos) -
M. : IIpocBemienue, 2020.
- YueOnuk: Xumus. 11 kmace : yuel. mist o0meoOpa3oBat. opranusanuii : 6a3oBbiii ypoBeHnb / (O.C. I'abpuensa, U.I'. Octpoymos, C.A.CnaakoB) -
M. : IIpocBemienue, 2020.

B cucreme CCTCCTBCHHO-HAYYHOI'O O6pa3OBaHI/I5I XHMHA KaK y‘leGHHﬁ npeaMET 3aHUMACT BaXHOC MCCTO B IIO3HAHHWH 3aKOHOB IIPUPOJIBI,
(bOpMHpOBaHI/II/I Hay‘IHOfI KapTHUHbBI MHpa, XUMHYECKOH I'paMOTHOCTH, HCO6XO,I[I/IMOI71 JJIA HOBCG,Z[HCBHOI‘/’I JKU3HHU, HABBIKOB 3JI0pOBOI'0 U 0e301IacHOro
JJI 4CJIOBCKaA U OKPY)KaIOH_Ieﬁ €ro CpCabl 06p833 KHU3HH, 4 TAKIXKC B BOCIIMTaHHNH 9KOJIOTHYECKOH KYJBbTYPHI, (bOpMI/IpOBaHI/II/I COOCTBEHHOI IIO3UII U I10
OTHOIIICHUIO K XUMHUYECKOM I/IH(1)OpMaI_II/II/I, HOHy‘IﬂGMOﬁ M3 pa3HbIX UCTOYHUKOB.

YcneumHnocTb HU3YUCHUA yqe6H0r0 npeaMeTa cCBsA3aHa C OBJIIAZACHUCM OCHOBHBIMU NOHATUAMHN XUMHUH, HAYYHBIMU (1)aKTaMI/I, 3aKOHaMu,
TCOPpUAMHU, TPUMCHCHUCM ITOJTYIYCHHBIX 3HaHUM IIpU pCHICHUHN MMPAKTUYCCKUX 3aaa4.


http://www.fgosreestr/

Ha 0a3zoBoM ypoBHe m3ydeHue mpeamera «buonorus» B 4dactu (popMUpOBaHUS Yy OOYYaIOUIMXCS HAYYHOTO MHPOBO33PEHHS, OCBOCHUS
0OIIeHayYHbIX METO/I0B, OCBOCHHS NMPAKTHUYECKOTO MPUMEHEHUS! HAyYHBIX 3HAHWHA OCHOBAHO HAa MEXKIPEAMETHBIX CBA3SX C MpeaMmeTraMu obriacteit
€CTECTBEHHBIX, MATEMAaTUYECKUX U TYMAHUTAPHBIX HAYK.

[Ipu cocraBneHnn pabGodyell MporpamMMbl y4YHWTEIb BIpPaBE BHIOPATh M3 NEpEYHs TNPAKTHUYECKHE pabOThl, KOTOPHIE CUMTAeT Hamboiee
11eJIeCO00pa3HBIMH, C YIETOM HEOOXOAMMOCTH JOCTHKEHHS TPEIMETHBIX Pe3yIbTaTOB.

2. Ilnanupyemble pe3yJibTaThl 0CBOCHHUSI 00y4YAIOIUMHMCS OCHOBHOH 00pa3oBaTebHOI MPOrpaMMbl Cpe/IHero o01ero oopa3oBaHus
2.1. JIn4yHOCTHBIE Pe3yJIbTATHI

JInuHoCcTHBIE pe3yabTaThl B cepe oTHOLIEHUIT 00yyalomuxcs K cede, K CBOeMYy 3/10pPOBbI0, K NO3HAHUIO ce0s:

OpUCHTalHA O6y‘-IaIOHH/IXCH Ha JOOCTHXKCHHUC JIMYHOI'O CYACThs, pPCaIU3allMI0O IMO3WUTHBHBIX JXH3HCHHBIX IICPCICKTUB, WHUIUATHBHOCTD,
KpC€aTHuBHOCTb, TOTOBHOCTHL U CIIOCOOHOCTH K JJMYHOCTHOMY CaMOOIIPCACIICHHIO, CIIOCOOHOCTH CTaBUTH EJIN 1 CTPOUTD )KNU3HCHHBIC I1JIAHEI;

— TOTOBHOCTh M CHOCOOHOCTH OOECHedWTh ce0€ M CBOMM OJNHM3KHM JIOCTOMHYIO JKH3Hb B IPOIECCE CAMOCTOSTEIBHOM, TBOPYECKOW W
OTBETCTBEHHOM NESITEIHLHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS K OTCTaWBaHUIO JMYHOTO JOCTOWHCTBA, COOCTBEHHOTO MHEHHsS, TOTOBHOCTh M CHOCOOHOCTH
BBIPa0aThIBATh COOCTBEHHYIO MO3HUIIMIO MO0 OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUICCKAM COOBITHSIM MPOILJIOr0 M HACTOSIIET0 Ha OCHOBE OCO3HAHUS U
OCMBICITICHHS UCTOPHH, JTyXOBHBIX IICHHOCTEH U IOCTH)KCHUH HAIICH CTPaHBL;

— TOTOBHOCTh W CHOCOOHOCTh OOYYArOIIMXCS K CAaMOPa3BUTHIO M CAMOBOCIIMTAHHIO B COOTBETCTBUHM C OOINEYETOBEYCCKHMMH IIEHHOCTSMHU M
ujeasaMu TpaXkJaHCKOTO 00IIecTBa, MOTPEOHOCTh B (PM3HUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIILHON JCATEIBHOCTHIO;

— NPUHATHE W peayin3allusl IICHHOCTEH 370pOBOrO M 0E30MacHOT0 00pasa KH3HH, OCpPEKHOE, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHUE K
COOCTBEHHOMY (PM3UUECKOMY H IICUXOJIOTHYECKOMY 37I0POBBIO;

—  HEeNpUATHE BPEAHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB.

JInuHoCcTHBIE pe3yabTaThl B cdepe oTHOIIEHHH o0yyaromuxcs K Poccun kak k Pogune (OTeuecTBy):



—  poccuiicKas MAEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCUHCKONW MJICHTUYHOCTH B MOJMKYJIBTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K
HCTOPHKO-KYJIBTYPHOM OOLTHOCTH pOCCUiiCKOro Hapoa u cyap0e Poccun, marpuoTusm, TOTOBHOCTH K CITyXeHHIO OTEUeCTBY, €ro 3alluTe;

—  yYBaXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Iiepen; PoauHON, ropoctu 3a cBOW Kpal, cBOXO PoauHy, IIpoLIIOe M HACTOsIIEe
MHOTOHAIIMOHAIBHOIO HapoJa Poccun, yBaxkeHHe K rocyAapCcTBEHHBIM cUMBOJIaM (rep0, ¢iar, ruMH);

—  (¢dopMHpOBaHHE YBaXCHHS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY sI3bIKy Poccuiickoit Deneparuu, sSBISIONIEMYCS OCHOBOH POCCHHCKOMN
UJEHTUYHOCTHU U TJIaBHBIM (PaKTOPOM HallMOHAJILHOTO CAMOOTIPEIENICHUS;

—  BOCHHMTAaHME YBaKEHUS K KYJIbTYpE, A3bIKaM, TpaJAULUsIM U 00bIuasiM HapoJ0B, MpoxkuBatonnx B Poccuiickoii @enepariui.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUI 00YyYAIIHMXCSH K 3aKOHY, TOCYIaPCTBY M K I'PAKIAHCKOMY 00IIECTBY:

—  TPaXJTaHCTBEHHOCTh, TPAXKJAHCKAs TO3WIMS aKTHUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHHCKOTO OOIINeCTBa, OCO3HAIOIIETO CBOM
KOHCTUTYITHOHHBIE TIpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M IPABOMOPSIOK, OCO3HAHHO MPUHUMAIONIETO TPAJUIIMOHHBIC HAIMOHAILHBIC U
oOmievesoBeuecKrue TYMaHUCTHUSCKUE U IEMOKPATHYECKHE IIEHHOCTH, TOTOBOTO K YUACTHIO B OONIECTBCHHON KU3HHU;

— TpU3HAHUE HEOTYYXJAeMOCTH OCHOBHBIX IpaB U CBOOOJ YEJIOBEKa, KOTOpPbIE MpPUHAIEKAT KAKIOMY OT POXKICHHS, TOTOBHOCTh K
OCYIIIECTBJICHUIO COOCTBEHHBIX MpaB W CBOOO] 06€3 HapylIeHUs MpaB U CBOOOJ APYTUX JIUI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC TIpaBa U CBOOOIBI
YyeloBeKa W TpaxKJaHWHA COTJacHO OOUIENpPU3HAHHBIM TMPUHIUIAM M HOPMaM MEXIyHapOJHOIrO IpaBa M B cooTBeTcTBHMM ¢ KoHcTuTyueit
Poccuiickoit @eneparuu, npaBoBasi U MOJUTAYECKAsE TPAMOTHOCTb;

—  MHUPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, OCHOBAHHOE Ha JAMAJIOre KYIbTYp, a
TaK)Ke pa3IMyHbIX (GOopM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

—  UHTEpUOpHU3AIMS IIEHHOCTEH IEMOKPATUU U COLMAIbHOM CONMIAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PEryIMPOBAHUIO OTHOIICHHH B rpymme
WJIM COIMAIbHOM OpraHu3alluy;

— TOTOBHOCTH OOy4arolUXcsi K KOHCTPYKTUBHOMY YYacTHUIO B MPHHATUU PEIICHUHN, 3aTparvBalolUX HUX IpaBa M MHTEPEChl, B TOM YHUCIE B
pas3nu4HbIX (hopMax OOIIECTBEHHON caMOOpTraHU3aIlK, CaMOYIPaBIIeHHUs, OOIIIECTBEHHO 3HAYUMOMN eI TETbHOCTH;

—  TPUBEPKEHHOCTh HJESIM HHTEPHALMOHAIM3MA, NPYKObI, PaBEHCTBA, B3aUMOIIOMOIIM HApOJOB; BOCHHUTAHWE YBAXXUTEIHLHOTO OTHOILICHHUS K

HallMOHAJIBHOMY JIOCT



—  OUHCTBY JIIOZICH, UX UYBCTBAaM, PEITUTHO3HBIM YOCKICHUSM;
— TOTOBHOCTh OOYYaIOIIMXCS TPOTHBOCTOSATH HJCOJOTMH SKCTPEMHU3Ma, HAIMOHAIN3MA, KCEHO(MOOWH; KOPPYNUUHU; IUCKPUMUHAIMH IO
COLIMAJIBHBIM, PEIIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM U JPYI'MM HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

JIMYHOCTHBIE pe3yJabTaThl B c(bepe OTHOIIEHUH oﬁyqamumxcﬂ C OKpPY/KalOIIMMHU JIIOIbMMU:

— HPABCTBEHHOE CO3HAHME M TIOBEJACHHWE Ha OCHOBE YCBOCHHUsS OOIEYETOBEYECKHX LEHHOCTEH, TOJEPAHTHOTO CO3HAHUS WM TIOBEICHUS B
MOJINKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C JPYTUMHU JIIOJBMH, JOCTUTATh B HEM B3aUMOIIOHUMAHWS, HAXOJUTh OOIIHE TSN
W COTPYJTHHUYATH JUTS UX TOCTHIKCHUS;

—  TPHUHATHE TYMaHUCTUYECKHX IEHHOCTEH, OCO3HAHHOE, YBAKUTEIIBHOE U JOOPOXKeIaTeIbHOe OTHOIICHHE K JAPYroMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

—  CHOCOOHOCTH K COINEPSKHBAHHIO W (OPMHUPOBAHUE ITO3UTUBHOTO OTHONIICHHWS K JIIOIIM, B TOM YHCJIE€ K JIMIAM C OTPAaHUICHHBIMHU
BO3MOXHOCTSIMHU 3JIOPOBBS U MHBAJIHAM; O€pPEKHOE, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIIECHUE K (PU3MUYECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO
IPYTUX JIFOJIEH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIIB;

— ¢QopmupoBaHUE BBIPAKCHHOW B TIOBEJACHWW HPABCTBCHHOW MO3WIIMH, B TOM WYHCIIE CIIOCOOHOCTH K CO3HATEIBEHOMY BBIOOpY 100pa,
HPAaBCTBEHHOT'O CO3HAHUS ¥ MOBEICHHS Ha OCHOBE YCBOCHHSI OOIICUEIIOBEYECKUX [IEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JI0JITA, CIPABEIITHBOCTH,
MUJIOCEPIIUS U IPYKETIO0u);

—  pa3BUTHE KOMIICTEHIMHA COTPYIHHYECTBA CO CBEPCTHUKAMH, NEThbMH MJIQJIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO
MOJIC3HOM, Y4eOHO-UCCIIEI0BATEILCKOM, IPOCKTHOW U JPYrHX BUAAX ICSITEIHHOCTH.

JIn4HOCTHBIE pe3yJIbTAaThI B c(hpepe OTHOMIEHUI 00YYAKIIHUXCH K OKPYKAKOIIEMY MUPY, »KUBOI NIPUPO/e, Xy10:KeCTBEHHOI KYJIbType:

— MHPOBO33pPCHUC, COOTBETCTBYIHOLICC COBPCMCHHOMY YPOBHIO Pa3dBUTHUSA HAYKH, 3HAYUMOCTH HAYKH, I'OTOBHOCTb K HAYYHO-TCXHHUYCCKOMY
TBOPYECTBY, BJIAJACHUC ,Z[OCTOBGpHOfI HH(l)OpMaHHGﬁ O IMEpCaOBbIX OOCTHXKXCHHAX W  OTKPLITUAX MHpOBOﬁ A OTEYECTBEHHOM HayKH,
3aUHTCPCCOBAHHOCTD B HAYUYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa u O6H.[€CTBa;

- TOTOBHOCTh M CIIOCOOHOCTh K 06pa3013aH1/H0, B TOM 4YMHCIIC CaMOO6p330BaHI/IIO, Ha MPOTAKCHUU BCeH JKHN3HH, CO3HATCJIIbHOC OTHOIICHHEC K

HCIIPEPBIBHOMY O6p330BaHI/IIO KakK yCJIOBUIO YCHeHlHOﬁ HpO(I)CCCPIOH&J'ILHOfI 151 06II_IGCTB€HHOI71 ACATCIBbHOCTHU,



—  9KoJIOTMYecKas KylIbTypa, OepekHOEe OTHOIICHHUS K POJTHON 3eMJie, MPUPOIHBIM OorarcTBaM Poccru M Mupa; MOHUMaHUE BIUSHUS COLHMATIBHO-
9KOHOMHUYECKHX IIPOLIECCOB HA COCTOSTHUE IIPUPOJHON U COLMATIBHOU Cpe/ibl, OTBETCTBEHHOCTD 3a COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHUS U HABBIKU
pPa3yMHOro IpPHUPOJOIOJB30BaHUs, HETEPIUMOE OTHOIIEHUE K JIEHCTBUSAM, NPUHOCAIIUM BpEel SKOJOIHMH; INPUOOPETEHHE OIbITa 3SKOJIOro-
HaIIpaBJICHHOM JESTEIIBHOCTH;

—  DCTETUYECKOE OTHOLIEHUS K MUPY, FOTOBHOCTb K 3CTETHUECKOMY 00YCTPONCTBY COOCTBEHHOT'O ObITA.

JIMYHOCTHBIE pe3yJbTaThl B c:bepe OTHOIIEHUH oﬁyqamlunxca K CEMbE U POAUTEISAIM, B TOM YHUCJIC€ MOATOTOBKA K ceMeHHOM KM3HU:

—  OTBETCTBEHHOE OTHOIIECHHE K CO3JaHUI0 CEMBbHM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEN CEMENHOM )KU3HU;
—  TOJIOKUTENbHBIN 00pa3 cCeMbH, POJUTENHCTBA (OTLHOBCTBA M MATEPUHCTBA), MHTEPUOPHU3ALIUS TPATULMOHHBIX CEMEIHBIX [IEHHOCTEH.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUS 00yYAIOUINXCH K TPYAY, B cepe cOUUATbHO-IKOHOMUYECKUX OTHOIICHHUI:

—  yBa)keHHUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOp Oyaymel mpodeccuu Kak MyTh M CIIOCO0 peann3ainy COOCTBEHHBIX )KU3HEHHBIX TIJIAHOB;

—  TOTOBHOCTH OOYYAIOIIMXCS K TPYAOBOH NMPOQecCHOHANbHOMN AeSTEIbHOCTH KaK K BO3MOXKHOCTH Y4acTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIIMOHATILHBIX MTPOOJIEM;

—  TOTpPeOHOCTh TPYIOUTHCS, YBOKEHUE K TPYAy M JIOJAIM TpyHa, TPYAOBBIM JOCTHKEHUSM, JHOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOIIIEHHE K Pa3HbIM BHJIaM TPYIOBOIl 1€ATEIbHOCTH;

—  TOTOBHOCTBH K CaMOOOCITY>KHBAHUIO, BKJIIOUast 00y4eHHE U BBITIOJHEHHE IOMAIIHUX 00s13aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cpepe GU3NIecKOro, NCUX0JOrH4eCKOro, CONUAJIbHOI0 U AKAJIeMUYECKOr0 0J1aronoy4usi 00y4armmxcs:

—  (Qusuueckoe, SMOLIUOHAIBHO-TICUXOJIOTMYECKOE, COLMAIBHOE Oaronoyiydyrne OOyYarolmuXcsi B JKM3HHM 00pa3oBaTebHON OpraHU3alliH,
OIIYIICHUE IEThMH O€30TTaCHOCTH M MICUXOJIOTHIECKOTO KoM(popTa, HHPOPMAIIMOHHOH 0€301TaCHOCTH.
2.2. MetanpeaMeTHbIe pe3yJabTaThl
MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHMS OCHOBHOW 00pa3oBaTelNbHON MpOTpaMMbl MPEACTABICHBI TPEMsl TPYNINaMH YHHBEPCAJbHBIX Y4eOHBIX

neiictuii (YY ).

PeryasitTuBHbIC YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA



BbInycKHMK HAy4YUTCS:

—  CaMOCTOSTEJIBHO ONPEACIIATH LIEIIU, 331aBaTh [IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEIEIINTh, YTO LEJIb JOCTUTHYTA;

—  OILICHMBATh BO3MO>KHBIE MOCIEACTBUS JOCTHKEHHS NTOCTABJIEHHON 1I€JI B JESTEIHOCTH, COOCTBEHHOMN JKMU3HU M KU3HU OKPYXKAIOIIMX JIIOJIEH,
OCHOBBIBASICh Ha COOOPaKEHUSIX ITUKU U MOPAJIH;

—  CTaBUTH B POPMYITMPOBATH COOCTBEHHBIC 33]Ia4uH B 00pa30BaTEIILHOM NEATEIIPHOCTH U )KU3HCHHBIX CUTYaIUsX;

—  OIICHMBATh PECYPCHI, B TOM YHCJIE BPEMsI U JApyrue HemaTepuaibHble PeCypChbl, HEOOXOIUMBIE JUIsl JOCTUKEHUS MOCTAaBICHHOM 1IeJIH;

—  BBIOMpATh MyTh JOCTHKEHUS 1€JIH, INIAHUPOBATH PEIICHHUE TIOCTABJICHHBIX 3a/1a4, ONTUMHU3HUPYS MaTepHAIbHBIE U HEMAaTepUaIbHbIE 3aTPaThI;

—  Opranu3oBbIBaTh A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIsi TOCTHKEHHS TIOCTABJICHHOM 11€J1H;

—  COITOCTABJIATH MOJIYYEHHBIN PE3YNIBTAT EATEIBHOCTH C IOCTABICHHON 3apaHee LEIbO.

Ilo3HaBaTebHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS
BbpInyCKHUK HAy4YUTCH:

—  HCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHHUS 3a/1a4, B TOM YHCJIEe, OCYIIECTBIIATh Pa3BEPHYTHIH HH()OPMAITMOHHBIN IOUCK U CTABUTH HA
€ro OCHOBE HOBBIC (yueOHBIC M TIO3HABATEIILHBIC) 3a/1a4H;

— KpUTHYECKH OIICHWBaTh M WHTEPIPETHPOBATh WHQPOPMAIMIO C Pa3HBIX TO3WIWH, pacrmo3HaBaTh W (UKCUPOBATh IMPOTHBOPEUUS B
WH(POPMAIIMOHHBIX UCTOYHUKAX;

—  HCIIOJIb30BaTh Pa3jMYHbIC MOJCITBHO-CXEMATUYECKHE CPEICTBA JUISl TPEJACTABJICHUS CYIIECTBCHHBIX CBS3€H W OTHOILICHMI, a TaKKe
MPOTHBOPEUUH, BBISIBJICHHBIX B MHPOPMAIIMOHHBIX UCTOYHUKAX;

—  HaxOJWTh W TPUBOJUTH KPUTUYECKUE APTYMEHTHI B OTHOLICHHM JCHCTBUH M CYXICHUH JPYroro; CIOKOWHO W Pa3syMHO OTHOCHUTBCS K
KPUTHYECKHM 3aMECUaHHUSM B OTHOIICHUH COOCTBEHHOTO CYXJICHUS, pACCMATPHUBATh UX KaK PECypc COOCTBEHHOT'O PAa3BUTHS;

—  BBIXOJMTH 32 PaMKH y4eOHOTO TpeJMEeTa W OCYIICCTBIIATH IC/ICHANPABICHHBIA MOMCK BO3MOXHOCTEU JIJISl [IUPOKOTO TMepeHOoca CPEICTB U
CII0COOOB JICHCTBHS,

—  BBICTpaumBaTh WHAMBHAYaJbHYIO O0Opa30BaTENbHYI) TPACKTOPUIO, YUUTHIBAs OTPAHUYCHHS] CO CTOPOHBI IPYTMX YYaCTHUKOB H PECYPCHBIE

OTpaHHUYCHUA;



— MCHATH U YACPIKHUBATH PA3HBIC ITIO3UIIUU B MO3HaBaTEIbHOM ACATCIIBHOCTH.
KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC y‘{EGHLIe }IeﬁCTBHﬂ

BbInycKHMK Hay4YUTCS:

—  OCYIIECTBIIATH JACIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMH (KaK BHYTpU 00pa30BaTEIHLHOM OpraHU3alliy, Tak U 3a e
npeaesiaMu), MoAOUpaTh MapTHEPOB JUIS ACJTIOBOM KOMMYHHMKAIMU HMCXOAS M3 COOOpaKE€HHM pe3yJbTaTUBHOCTH B3aUMOJCHCTBHUSA, a HE JIMYHBIX
CHUMIIATHH;

— TPU OCYHIECTBIEHWU TPYIIOBOM PabOTHI OBITH KaK PYKOBOJMTENIEM, TaK M WICHOM KOMAHJIBI B Pa3HBIX POJISX (reHepaTop WJeH, KPUTHK,
WCTIOJTHUTEIb, BBICTYMAIOIIUH, SKCIIEPT U T.J1.);

—  KOOPAMHHUPOBATH M BBHITIOJIHATH PAOOTY B YCIOBUSX pPEaIbHOTO, BUPTYaTbHOTO U KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

—  Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHUEM aJIEKBATHBIX (YCTHBIX M TUChMEHHBIX) S3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAIlUHd ¥ TIPEIOTBPAIIaTh KOHMIUKTHI O UX aKTHBHOM (ha3bl, BEICTPAMBATh JICTIOBYIO M 00pa30BaTEIbHYIO
KOMMYHHUKAITUIO, U30eTast TNYHOCTHBIX OIICHOYHBIX CYXICHUH.

2.3. llpeameTHbIe pe3yabTaThl.

Xumus

B pe3yabTaTe n3yyeHusi y4eOHOro npeaMera « XuMush> Ha YPOBHE CpPeHero o0mero o0pa3oBaHmsi:
BbinmycKkHUK HA 0230BOM YPOBHE HAYUYHUTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B POPMHUPOBAHUHN COBPEMEHHON HAYYHOU KApTUHBI MUPA U B IPAKTHUUECKOHN JESITEILHOCTU YeJIOBEKa;

—  JIeMOHCTPHUPOBATh Ha MPUMEpPaX B3aUMOCBSI3b MEX/y XUMHUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMH,

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUECKOro cTpoeHus A.M. bytieposa;

— noHuMath ¢usnyeckuii cmpicn [lepumomuueckoro 3akona /.M. MenzieneeBa U Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTbh CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa30BaHHBIX UMH BEIIECTB OT 3JEKTPOHHOTO CTPOCHUS aTOMOB;

- O0OBSICHATH IIPpHUYNHbI MHOFOO6paBI/I$I BCIICCTB HAa OCHOBC O6H.[I/IX HpeHCTaBHeHI/Iﬁ 00 uX cocTaBe U CTPOCHUU;



—  TPHUMEHSTH NMPABUIIA CHCTEMaTHYECKON MEXAYHAPOTHOW HOMEHKIIATYPhI KaK CPEACTBA Pa3IMYCHUS U UICHTU(UKAIIUN BEIIECTB MO0 UX COCTABY
U CTPOCHHIO;

—  COCTaBIISATh MOJICKYJSIPHBIE M CTPYKTYPHBIE (OPMYJBI OPraHUYECKHX BEIIECTB KAaK HOCUTENICH HH(OpMAIMK O CTPOCHUU BEIIECTBA, €ro
CBOMCTBAX M MPHUHAAJICKHOCTH K ONPEJCIICHHOMY KJIACCY COCTMHEHUI;

—  XapakTepU30BaTh OPraHMYECKHE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATh MPUUYMHHO-CJICICTBECHHBIC CBSI3U MEXKITY
JTAHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

—  TMPUBOJUTH MPUMEPHl XUMHUECKHX PEAKIMN, PACKPHIBAIOIINX XapaKTEPHbIE CBOMCTBA THUMUYHBIX IMPEJICTAaBUTENEH KJIACCOB OPraHMYECKHX
BEILIECTB C IIEJIbI0 UX UJEHTU(DUKAIINN U O0BICHEHUs 00JIaCTH IPUMEHEHUS;

—  MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIINNA Ha OCHOBE 3HAHHI O THUTIAX XUMHUUYECKOU CBSI3M B MOJIEKYJIaX PEareHTOB U MX
PEaKIMOHHON CITIOCOOHOCTH;

—  HCIIOJB30BaTh 3HAHUS O COCTABE, CTPOCHUH M XUMHUYECKHX CBOMCTBAX BEIIECTB JJIsi O€30MaCHOTO MPUMEHEHHUS B MPAKTHUECKOU NEeATEIIbHOCTH;

— TPUBOJIUTH TPHUMEPHl MPAKTUYECKOTO WCIOIB30BaHUSA TPOAYKTOB TIepepaboTku HEPTH W NPUPOJHOTO Tasza, BBICOKOMOJIEKYIISIPHBIX
COCTMHEHUH (TOJTMATHIICHA, CHHTETUYECKOTO Kay4dyKa, alleTaTHOTO BOJIOKHA);

—  MPOBOJMTH OMBITHI TIO0 PACTIO3HABAHUIO OPraHMYECKHUX BEIIECTB: TJIMIIEPUHA, YKCYCHON KHUCIOTHI, HEMPEIEIbHBIX )KHUPOB, TJIIOKO3bI, Kpaxmaa,
OCJIKOB — B COCTaBE MHUILEBBIX MPOTYKTOB M KOCMETHYECKUX CPEJICTB;

—  BJIAJIETh NPAaBUJIAMHU U ITpUEMaMHU 0€3011aCHOM pabOThl ¢ XUMUYECKUMH BEIIECTBAMU U J1a00PATOPHBIM 000PYI0BaHUEM;

—  YCTaHaBJMBATh 3aBHCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIMW M CMEIICHUS XHMHYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (DAKTOPOB C IEIBIO
OTIpeICTICHUS ONTUMAIBHBIX YCIOBUM MPOTEKAHUS XMMUYECKUX TPOIIECCOB;

—  MPUBOJUTH MPUMEPHI THAPOJIH3A COJICH B MIOBCETHEBHOM KU3HH YEJIOBEKA,

—  TNPUBOJUTH TPHUMEPHI OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMi B NPUPOJE, NPOU3BOJCTBEHHBIX INPOIECCAX W KU3HEACITCIbHOCTH
OpraHU3MOB;

- NMPUBOIUTH ITPUMEPBI XUMHNYCCKUX peaKLIPIfI, PAaCKpPBIBAOIIIUX O6H.[I/Ie XHUMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB — METAJIJIOB 1 HCMETAJIJIOB,



—  TPOBOJMTH PACUETHI HA HAXOXJACHUE MOJCKYISIPHON (POPMYIIBI YTrIeBOAOPOAA TIO MPOIYKTaM CTOPAHHS U MO €r0 OTHOCUTEIHLHOU TUIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIIUX B €0 COCTaB;

—  BJIaJIETh MpaBUJIaMU 0€30TM1aCHOTO OOpaIeHUs C €KUMU, TOPIOUUMH ¥ TOKCUYHBIMU BELIECTBAMHU, CPEACTBAMU OBITOBOW XUMUU;

—  OCYIIECTBISTh MOMCK XUMUYECKOW MH(DOPMAIINY TI0 HA3BaHUSIM, UICHTH(PHKATOPAM, CTPYKTYPHBIM (JOpMYyJiaM BEIIECTB;

—  KPUTHYECKH OICHWBATh W MHTEPIPETHPOBATH XUMHUYECKYIO MH(DOPMAIIHIO, COIEPIKAIIYIOCS B COOOMICHUSX CPEACTB MaccoBOW MHpopmanmu,
pecypcax HMHTepHeTa, HAy4YHO-TIOMYJISIPHBIX CTaThX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJSIX BBISBJICHHS OIIMOOYHBIX
CyXKJeHu U popMuUpoBaHUs COOCTBEHHOM MO3HIINH;

—  TMPEeACTaBJIATh MYTH PEUICHUS TI00aTbHBIX MPOOJIEM, CTOSIINX MEepe] YeI0BEYECTBOM. SKOJIOTUUYECKUX, IHEPTETUUECKHUX, CHIPhEBBIX, U POJIb
XUMUH B PEIICHUH ITUX TTPOOIEeM.

BrinyckHUK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThHCS:

—  ULIIOCMPUpPOBAmMb HA NPUMEPAx CMAHOBNEeHUe U IB0JIOYUID OPSAHUYECKOU XUMUU KAK HAYKU HA PA3IUYHBIX UCMOPUYECKUX IManax ee
pazeumusi;

—  UCNONb3068aMb MEeMOObl HAYYHO2O NO3HAHUS NPU BbINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3a0ad N0 U3YYEHUIO C8OUCME, CNOCOD08
NOLYYEHUs. U PACNOZHABAHUSL OP2AHUYECKUX BEUyeCns;

—  00vACHAMb Npupody U Cnocodvbl 00PA30BAHUS XUMUYECKOU C853U; KOBALEHMHOU (NONAPHOU, HENnOoNSAPHOU), UOHHOU, MemalluyecKkoll,
B000POOHOI — C Yelbio ONpedeneHUsi XUMULECKOU AKMUBHOCTIU 8eUeCma,

—  YCMAaHABIU8AMb 2EHEMUUECKYIO C8513b MeANCOY KIACCAMU OP2AHUYECKUX euyecma OJist 000CHOBAHUSL NPUHYUNUATLHOU BO3MONCHOCHU NOJYYEHUS
OP2AHUYECKUX COCOUHEHUT 3A0AHH020 COCMABA U CIMPOCHUSL,

—  YCMAaHasaueamv 83auMOCEs3U Mexcoy pakmamu u meopuetl, NPUYUHOU U CIeOCMEUeM NPU AHaIu3e NPOOIeMHbIX CUMYayull U 0OOCHOBAHUU

npurumaemsvlx pemeHuzZ HA OCHOBE XUMUYECKUX 3HAHULL.

2. COAEPKAHUME YYEBHOI'O IIPEJIMETA (Ba3oBslii ypoBeHb)



OcHOBBI OpFaHquCKOﬁ XUMHUH

IlosiBeHne M pa3BUTHE OPraHUYECKOM XMMHUM Kak Hayku. lIpenMer opranmdeckoi xuMuu. MecTo M 3HAYEHHE OPraHUYECKOW XUMUU B CHCTEME
€CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHUE KaK IMOPSJIOK COEJAMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE MNOJIOKEHHUS TEOPHUH XUMUYECKOTO
CTpPOEHHMs OpraHudeckux coeanHeHnii A.M. bytiepoBa. Yriepoaubiil CKeJIeT opranndeckor MoJeKyibl. KpaTHOCTh XUMHUUECKOU CBSI3H. 3aBUCUMOCTh
CBOWCTB BEHIECTB OT XMMHUYECKOTO CTpoeHHs MoJieKya. M3omepust u nzomepsl. [lonstue o ¢pyHKunoHampHON rpymnme. [IpuHIMIB KaccupuKamm
OpraHuyeckux coeAuHeHui. CucremaTueckas MeXayHapo Hass HOMEHKJIaTypa U MPUHIIUIIBI 00pa30BaHusl Ha3BaHUN OpraHMYECKUX COEAUHEHUH.

Ankanbl. Cmpoenue monekynvt memaua. I'omonoruueckuil psajn ankaHoB. ['omosiorn. Homenknarypa. M3omepus yriepoAHOro cCKemeTa.
3aKOHOMEPHOCTH U3MEHEHUsI (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMeEpEe METaHa M 3TaHa): peakluu 3aMellleHus (raJoreHupoBaHue),
JETUPUPOBAHMS KaK CIIOCOOBI MOTy4eHHUsI BXKHEHIITNX COSMHEHUI B OpraHMuecKkoM cuHTe3e. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX UCTOYHHKOB
TeIula B MPOMBIIIJIEHHOCTH U ObITY. Haxoxienue B npupojie 1 IpUMEHEHNE alIKaHOB. [oHamue 0 yukioaiKanax.

Ankenbl. CmpoeHnue monekyavl smuiena. I'omonorndeckuid psifi ankeHoB. HoMmenknatypa. M3omepust yriepoIHOro CKellera W MOJIOKEHUS
KpaTHOM CBsI3U B MOJIeKyse. XUMHUUYECKUE CBOIMCTBA (Ha MpUMepe STHIICHA): PeaKIMK MPUCOETUHEHHs (TalIOT€HUPOBaHUE, cUOpUposaHue, TuapaTanus,
2uopozanozeHupogane) Kak cnoco0 noiaydeHus (QyHKIHMOHAIbHBIX MPOU3BOIHBIX YIIIEBOAOPOJIOB, TopeHus. [lomumepusanus sTHiIeHa Kak OCHOBHOE
HaIpaBJIEHUE €ro UCMob30BaHus. [1oMMATHIIEH KaK KpYITHOTOHHAXKHBIHM MPOTyKT XUMHUYECKOTO MPOU3BOJCTBA. [IpuMenenue sTumneHa.

Ankaauensl U kaydayku. [loHstue o0 ankanumeHax Kak yrieBoAOpOJax C IByMsl IBOMHBIMH cBs3siMH. [lonumepuszanus nuBruHuiIa (OyraaneHa-
1,3) kak cnoco0 MOoJydeHHUs] CHHTETHYECKOTO Kaydyka. HaTypanbHbI M CHHTETHMYECKHH Kaydyku. Bynkanw3anus kaydyka. Pesuna. Ilpumenenue
KaydyKa U pe3UHBL

Anxunsl. Cmpoenue monekynvl ayemuiena. I'omonorndeckuil pan ankuHoB. Homenknarypa. Mzomepust yriepogHOro ckejiera U MOJOKEHUs
KpaTHOM CBsI3W B MoJieKyne. XHMMHYECKHE CBOMCTBA (Ha MpUMEpe alleTUIICHA): Peakuu MpPUCOEeIUHEHUs (TajJoreHHpOBaHUE, 2cUOpUpOBaHUE,
TUApaTalus, 2uU0po2ailo2eHuposanie) Kak Crocod MOTy4YeHHUs IMOJUMEpPOB M JAPYIMX MOJIE3HBIX MPOAYKTOB. ['OpeHue anerusieHa Kak HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsi CBAPKU U pe3Ku MeTasuioB. [IpumeHeHune aneruieHa.

Apenbl. BeH3051 Kak mpeicTaBUTENIb apOMaTHUECKUX YIIeBOJIOpPoJoB. Cmpoenue monekynvi Oenzona. XUMUYECKHE CBOMCTBA: pPEaKLUU
3aMelleHuss (TaJloTeHUpOBaHME) Kak Crnoco0 MOJMydeHUs XMMHUYECKMX CpEACTB 3alllUThl DPACTEHUM, NPUCOEAMHEHMsS (TUAPUPOBAHHE) Kak
JI0Ka3aTeNbCTBO HEMPEEeIbHOr0 Xapakrepa 0eH3ona. Peakius ropenus. [Ipumenenne 6enzoua.



Crnuprel. Knmaccugukanms, HOMEHKIaTypa, H30MepHs CIUPTOB. METaHOJ M TAHOJ KaK MPEACTaBUTEIH MPEASIbHBIX OJHOATOMHBIX CIIUPTOB.
XuMu4ecKkue CBOWCTBa (Ha MpUMEpe METaHOJIa W STaHOJA): B3aMMOJECHCTBHE C HAaTPUEM KaK CIIOCOO YCTAaHOBJICHHS HAIUYHS THUIAPOKCOTPYIIIHI,
peakius ¢ raJoreHOBOJIOPOJAMH KaK CIIOCO0 MOJIydeHHs] pacTBOPUTEINIEH, AETHApaTalisl KaK CIIOCO0 MOJMYYEeHHUs 3THUIIeHA. Peakius TopeHus: ClupThI
Kak TomiuBo. IlpuMeHeHne MeraHosia U 3TaHoJsa. PU3NOJIOTUYECKOE ACHCTBME METAHOJIa M 3TAHOJIa Ha OPraHuW3M 4eJOBEeKa. DTUIIEHIVIMKOJIb U
IVIMLEPUH KaK MPEICTABUTENN IMPEACIbHBIX MHOIOATOMHBIX CIUPTOB. KaduecTBeHHas peakuuss Ha MHOIOATOMHBIE CIIUPTBI M €€ IIPUMEHEHUE Ul
pacro3HaBaHus TVIMLEPUHA B COCTaBE KOCMETHYECKHUX CPeACTB. IIpakTudyeckoe NpUMEHEHNE STHIICHIVIMKOJIS U IIIMLEPHUHA.

®enou. CtpoeHre MOJIEKYIbI PeHONA. B3aumHoe 8IusHUe amomos 8 MoaeKyne penona. Xumuyeckue c8oUCmMBa: 83aumooelicmaue ¢ Hampuem,
2uopoxcuoom Hampus, opomom. llpumenenue dpenona.

Anpaerunbl. Metanains (popmanbaerua) u dTaHaib (aneTanbAeTu ) Kak MpeACcTaBUTENN MPEeAeTbHbBIX albaerua0B. KauecTBeHHbIE peakiiuy Ha
KapOOHWIBHYIO TPyHMy (peaxius «cepeOpstHoTO 3epkanay, B3aummonencTtBue ¢ ruapokcuaoM meau (II) m ux mpumeHnenwe ayis OOHApYKEHHS
MpeACTIbHBIX alIbJIETHOB B IPOMBIIIUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH aliberuoB. [IpuMenenne Gpopmanpaeruia u aneraibaerua.

KapGoHoBbIe KMCIOTHI. YKCYCHasI KACIOTa KaK MPEICTaBUTENb MPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUECKHE CBOMCTBA (Ha
puMepe YKCYCHOW KHCJIOTHI): pEaKIMu C MeTalylaMHd, OCHOBHBIMH OKCHJIaMH, OCHOBAaHUSIMH W COJSIMH KakK TOJTBEPKIACHHE CXOJACTBA C
HEOpPraHMYeCKUMHU KUCIoTaMH. Peakius stepudukannm kak crnoco0 mojydeHus ClIoKHbIX 23¢upoB. [Ipumenenne ykcycHoi kucnoTsl. [IpencraBienue
O BBICIIMX KapOOHOBBIX KHCIOTaX.

Crnoxnbie >pupbl u xupbl. CroxxHble dUPHl KaK MPOAYKTHI B3aUMOJCHCTBUS KapOOHOBBIX KHCIOT CO crnupTamMu. [IpumeHeHue ClIOoKHBIX
3(¢UpoB B MUIIEBON M Map(PrOMepHON MPOMBINIIEHHOCTH. JKUPBI Kak CI0KHBIE d(UPHI TJIMIICPUHA U BBICIINX KapOOHOBBIX KUCJIOT. PacTuTenbHbIe U
JKUBOTHBIE XKHUPBI, UX COCTaB. Pacmo3HaBaHWe pacTUTEIBHBIX JXKHPOB Ha OCHOBAHMHM WX HENpeaeabHOro xapakrtepa. [Ilpumenenue >xupoB. ['maponm3
WM OMBUICHHE )KMPOB KaK CIIOCOO MPOMBIIIJIEHHOTO MOJYYSHHS COJICH BBICIIMX KapOOHOBBIX KUCIOT. MBIIA KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moronine cBOMCTBa MbLIA.

VYrneBoasl. Kinaccudukanus yriesogos. Haxoxaenue yrineBoaoB B npupoje. ['moko3a kak anpaerunocnupt. bpoxkenue rirokossl. Caxapo3sa.
T'uoponuz caxaposzwi. Kpaxman u 1Leuioio3a Kak OHOJIOTMUECKHE MOJMMEphl. XUMHUYECKHE CBOMCTBA Kpaxmana U LEJUTIONIO3bl (TUIPOH3,
KaueCTBEHHAs peakiusi ¢ HOJA0M Ha KpaxMmal U ee IPUMEHEHHUe JJIsl OOHapyXeHUs Kpaxmalia B MpoayKkTax nutanus). [Ipumenenue u 6uonoruyeckas
pouib yriieBooB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpPE alleTaTHOTO BOJIOKHA.

WnenTudukanms opraHMuecKuX COCTUHEHUN. [ enemuueckas cesa3b MexHcoy K1accamu op2aHuyeckux coeoureruu. TUTbl XUMUYECKUX peaKIuii
B OPraHUYECKOU XUMUH.



AmuHOKHCIOTHL M Oenku. CocTaB W HOMEHKIATypa. AMHHOKHCIOTHI Kak aM@oTepHble opraHudeckue coenuHeHus. l[lenTuiaHast CBS3b.
buonoruueckoe 3HaueHUE 0-aMUHOKHCIOT. OOsacTu NpUMEHEHUs] aMMHOKUCIOT. benku kak npuponssie 6uonosnumepsl. CocTaB U CTpoeHHE OEIIKOB.
XuUMUYeCKrue CBOMCTBa OCNKOB: THAPOJIU3, neHaryparus. OOHapyKeHne OeNKOB IMpH MOMOIIM KAa4eCTBEHHBIX (IBETHBIX) peakuuid. lIpeBpamienus
0enKoB MUIIK B opranu3Mme. bronornyeckne GyHKIIMU OSIKOB.

TeopeaneCRne OCHOBBI XUMHUH

Crpoenue Bemectsa. CoBpeMeHHasi MOJENIb CTPOECHUSI aToMa. DJIEKTPOHHas KoHuUrypauus aroma. OcHogHoe u 6030yJicOeHble COCMOAHUSL
amomos. Kiaccupukanus XUMAYECKUX JIEMEHTOB (s-, P-, d-amemenThl). OCOOCHHOCTH CTPOCHHS SHEPTeTUUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Iepnoanueckas cucremMa xumuyeckux ieMeHToB (.M. MenneneeBa. @usndeckuii cmoicn [lepunoguueckoro 3akona (.M. MenneneeBa. 1Ipuunnbl u
3aKOHOMEPHOCTH HM3MEHEHUS! CBOMCTB 3JEMEHTOB M HX COEAUHEHMM MO NepuoJaM M rpynmnam. OJeKTpOHHAs NpUpOoJia XUMHUYECKOH CBS3H.
DNeKTPOOTPULIATENbHOCTh. BUIbl XMMHUYECKOW CBSI3M (KOBaJIGHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOJHAs) M MEXaHM3Mbl €€ 00pa3oBaHUS.
Kpucmannuueckue u amopgnvie gewjecmea. Tunvi KpUCmaiiuueckux peulemox (amomHnas, MONeKyIApHAs, UOHHAS, MeMAaiiuieckas). 3aeucumocms
Quszuueckux ceolicms geujecmea om muna Kpucmaniiuieckol pewiemxu. ITpuaHbl MHOrooOpa3us BEeIECTB.

XuMuyeckue peakuuu. ['OMOreHHble U TreTeporeHHble peakiuu. CKOpOCTh PEaKIMH, €€ 3aBUCUMOCTh OT PA3IWYHBIX (PAKTOPOB: MPHPOJIbI
pearupyrounux BeuecTB, KOHIEHTPALUN pearupyrouux BEIlecTB, TeMIEpaTyphl, TUIOMAN PEaKIIMOHHON MOBEPXHOCTH, HaJIN4Us KaTaiuzaropa. Posb
KaTaJu3aToOpoB B MPHUPOJAE U MPOMBIIUIEHHOM Mpou3BOoACTBE. OOpaTUMOCTh peakiuil. XMMHUYeCKOe PaBHOBECHE M €ro CMEIEHUE MOJ| JeHCTBUEM
pa3nuuHbIX (PAKTOPOB (KOHLIEHTpALMsl PEAareHTOB WM MPOJIYKTOB peakIUH, AaBlieHHe, TeMIleparypa) Ui CO3JaHUS ONTHUMAJbHBIX YCIOBHI
MPOTEKAHUST XUMHYECKUX MIpoueccoB. /fucnepcHvle cucmemol. Ilonamue o xonrnoudax (30onu, eenu). Mcmunnvle pacmeopwl. Peakuuu B pacTBOpax
ANIEKTPOJIUTOB. pH pacTBOpa Kak MokazaTeslb KUCIOTHOCTU cpenbl. ['uaponu3 coneld. 3HadeHune THIpOau3a B OHMOJIOrMYeCKUX OOMEHHBIX Mpolleccax.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B MPUPOJE, MPOU3BOJCTBEHHBIX MPOIECCaX M KUZHEICATEIBHOCTH OpraHu3MoB. OKUCIUTEIHHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB TJIABHBIX U MOOOYHBIX HOATPYII (ME/b, ’KeJle30) U HEMETAIJIOB: BOJIOPOAa, KUCIOPOAa,
raJIoreHoB, cepbl, a30Ta, hocdopa, yriaepoaa, kpeMuusa. Koppo3us MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU. DIeKMPOaU3
pacmeopos u pacnnasos. Ilpumenenue s1ekmpoau3a 8 NPOMbIULIEHHOCHIU.

XuMuA M )KHU3Hb

Hayunble MeTonpl no3HaHUS B XUMMU. McrouHuku xumudeckod uHdopmaruu. Ilonck mHdopmanuu nmo Ha3zBaHUSAM, HAECHTH(PHKATOpPaM,
CTPYKTYpHBIM (hopMysnaM. MoiennpoBaHie XUMHUYECKUX MTPOLIECCOB U SABJICHUN, XUMUYECKUL AHAIU3 U CUHmMe3 KAK METOIbl HAyYHOTO TIO3HAHUSL.



Xumusi u 370poBbe. JlekapcTBa, (epMeHTHl, BUTAMHUHBI, TOPMOHBI, MHHEpajibHbIe BOAbI. IIpoOnemMbl, CBsi3aHHBIE C NPUMEHEHHEM
JICKApCTBEHHBIX IpernaparoB. BpenHbie NpUBBIYKH U (AKTOPHI, pa3pyLIalOIIMe 3/0pOBbE (KypeHHe, ynoTpeOleHHe aiKorojs, HapKOMaHUs).
PanmonanbHoe nuranue. [Tuwyesvie dobasku. OCHOGbl NULeBoL XUMULL.

XuMUS B TIOBCETHEBHOM XM3HHU. Motommue U uucTsaime cpencrsa. Cpedcmea 60pbobl ¢ OblmMosbiMU HACEKOMBIMU: pPeneleHmbl, UHCeKMUYUOLL.
CpencrBa JTUYHOM TUTHEHBI U KOCMETUKH. [IpaBmiia Ge3o0macHOi paboOThl ¢ €AKMMH, TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBOU

XUMUH.
XUMHS U CEJIbCKOE X03IMCTBO. MUHEpaibHbIe U OpraHnyeckue yaoopeHus. CpeacTBa 3auThl paCTeHUM.

Xumus u sHepretuka. [IpupoaHble UCTOYHMKHU YIiIeBOJOpoa0B. IIpuponHbIil M MOMyTHBIM HEQTSIHOW rasbl, UX COCTaB M HUCIOJb30BaHUE.
CocrtaB Hedtn u ee mnepepaborka. Hedrenponykrsl. OxrtaHoBoe umcio OeH3umHa. OxpaHa OKpyXKarwolled cpeisl Hpu HedrenepepadoTke U
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HICTOUHUKH SHEPTUH.

Xumus B ctpoutenbcTBe. Llement. beton. [Toa6op onTuMambHBIX CTPOUTEIBHBIX MATEPUAIOB B IPAKTUUYECKON JIEATETLHOCTH YEJIOBEKA.

XuMus 1 3KoJIorusa. XUMHUYECKOE 3arpsisHEHNE OKpYysKarollel cpebl U ero nocienactsus. Oxpana runpocdepsl, mouBsl, aTMocdepbl, GIOpsl U
(bayHBl OT XMMHUYECKOT'0 3arpsI3HEHHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxaenue MoiekyasipHON pOpMyIbl OPraHUYeCcKOro BEHIeCTBa MO €ro MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €r0 COCTaB,
WJIH 110 TIPOJYKTaM CrOPaHUs.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COSAMHEHUS B CMECH.

Pacuetsl maccel (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CJIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH ).

Pacuetsl MmaccoBo# MM 00BEMHOM O BBIXO/Ia MPOAYKTa PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

Pacuets! TemnoBoro s dekra peaxkum.

Pacyetbl 00BeMHBIX OTHOILIECHUH ra30B MPU XUMHUECKUX PEAKIUAX.

Pacuetsr maccel (00beMa, KOJTHMYECTBA BEIIECTBA) MPOIYKTa PEaKiliu, €CIIM OJHO U3 BEIIECTB JIAHO B BHJIE PACTBOPA C OMPEEIEHHON MacCOBOMA

JoJei PacTBOPCHHOI'O BCIICCTBA.



IIpumepHBbIe TeMbI IPAKTHYECKUX PA00T (Ha BHIOOP y4uuTeIs):

KauecTBeHHOE onpeesieHre yriaepoaa, BOAOPOJAa U XJI0pa B OPraHMYECKUX BEIIECTBAX.

KoHcTpynpoBanue mapocTep>KHEBBIX MOJIEIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Pacno3naBanue miaacTMacc ¥ BOJIOKOH.

[TosrydeHne MCKYCCTBEHHOTO LIETKA.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 Ha OJTYYEHUE OPraHUYECKUX BEIIECTB.

Pemenue skcnepuMeHTaNbHBIX 337]a4 HA PaClIO3HABAHUE OPraHUYECKUX BEIIECTB.

Nnentuduxaius HeopraHMuecKuxX COeMHEHUH.

[Tonydyenue, cobupanue u pacro3HaBaHUE Ta30B.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 M0 TemMe «MeTaiby.

Pemenue skcnepuMeHTaNbHBIX 3a7a4 o Teme «Hemeramnb.

Pemenune skcnepuMeHTaNbHBIX 3a7a4 MO TeMe «I eHeTHYecKasi CBSI3b MEX 1y KJIaCCaMH HEOPraHMYECKUX COCTUHEHUN.
Pemenue skcnepuMeHTaNbHBIX 3a7a4 Mo TeMe «I 'eHeTH4YecKasi CBsI3b MEXKIY KilacCaMU OPraHUYeCKUX COCTMHEHUI.
Hccnenosanume cBOMCTB OEIKOB.

OCHOBBI ITUIIIEBON XUMUH.

HccnenoBanue MUILEBLIX JO0OABOK.

CBolicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIbJETUIIOB.

YcrpaneHue BpeMEeHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peaklii Ha HEOPraHUYECKHUE BEILIECTBA U HOHBI.

HccnenoBanue BIUSAHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XMMHUECKOH peakIlnu.

OHpeI[eJ'IeHI/IC KOHIOCHTpaluu pacTBOpa aCKOp6I/IHOBOI71 KHUCJIOTBI MCTOAOM TUTPOBAHUS



4. TEMATUYECKOE INTAHUPOBAHMUE (10-11 kaacc)

Tema KosmmuectBo
4acoB
OCHOBBI OPraHUYEeCKON XUMUH 34
TeopeTnueckue OCHOBBI XUMUHU 24
XHUMHUS U )KH3Hb 10
Bcero 68

MpumepHOe TemaTUyecKkoe NaaHUpoBaHue Kypca 10 Knacca

(14 B Hepento, Bcero 34 )

Homepa

ypokos n/n

Tema ypoka

OCcHOBHOE coaeprKaHue ypoKa

XapaKTepuCcTUKa OCHOBHbIX BUAOB
NeATeNbHOCTU obyyatowwmxcs (Ha

YPOBHE y4ebHbIX AeNCTBUN)

Tema 1. MpegmeT opraHuyeckoii xsumun. Teopmua CTPOEHUA opraHUYEcKux coeguHeHuii A. M. bytneposa (2 u)

N1

MpeameT opraHMYecKkoi XMmmm

OpraHuyecKkue BeLecTBa: NpMpoaHble,
MCKYCCTBEHHbIE U CUHTETUYECKME.
OcobeHHOCTU coCTaBa U CTPOEHMUS

OpraHMNM4ecKmx BeLlecTB. Butanusm u ero

XapaKkTepunsoBaTb 0CO6EHHOCTM COCTaBa

N CTPOEHNA OpraHN4YeCKnX BeLeCTB.

KnaccuouumpoaTb UX Ha OCHOBE




Kpax. MoHATHe 06 yrnesoaopoaax.

LemoHcmpauyuu. NnasnexHune,
obyrnnBaHue 1 ropeHne opraHnYecKux
Bewects. Mogenn monekyn
OpraHNUYeCcKUx CoeaMHEHUN Pa3HbIX
KNaccoB (LapocTeprKHeEBbIE U
06bEMHbIe). OnpeaeneHue
3/1eMEHTHOro COCTaBa OPraHMYeCcKux
coeguHeHunn. MoptpeTol A. M.

bytnheposa,

. A. Bepuenuyca, ®. Bénepa

NPOMUCXOXKAEHUA N NepepaboTKu.

AprymeHTMpoBaTb HECOCTOATEIbHOCTb

BUTA/IU3MaA.

Ol'lpe,CI,eI'IFITb OTANYNTENIbHbIE

0cobeHHOoCTH yrnesogopoaos.

n.2

OCHOBHbIle NONOXKEHMA TEOPUN

XMMUNYECKOTIo CTPpoeHUA

A. M. bytneposa

OCHOBHble NONOXKeEHUA TEOPUH

XUMUNYECKOro CTpoeHunA

A. M. bytneposa. BaneHTHOCTb.
CTpyKTypHble Gopmyabl — NOAHbIE U

COKpalweéHHble. MNpocTblie (0gMHapHbIe)

N KpaTHble (ABOMHbIE N TPOMHbIE) CBA3MW.

®dopmynupo8ams OCHOBHbIE
NOJIOXKEHMA TEOPUN XMMUYECKOTO

CTpOEeHunA
A. M. bytneposa.

Pa3nnyaTtb NOHATMA «BaNIEHTHOCTb» U




N3omepbl M M3omepus. BsanmHoe

BNMAHWE aTOMOB B MOJIEKYNE.
LdemoHcmpayuu. NMopTpeTbl

A. M. bytneposa, 3. ®paHKknaHaa,
®. A. KeKkyne.

JlabopamopHseie onbimel. U3rotoBneHune

Mo,u,eneﬁ OpraHnM4YecKnx coeanHeH 1%

«CcTeneHb OKUCNEHUAD.

CocTaBNATb MOJIEKYNSPHbIE U

CTPYKTYpPHble GOpMYibl.

Knaccmcbmu,m poOBaTb KOBaJ/IEHTHbIE CBA3U

Nno KPaTHOCTH.

Ob6BbACHATb ABNEHUE n3omepumn un

B3aMMHOE B/INAHUE aTOMOB B MOJ1EKY/1E

Tema 2. Yrnesoaopoabl U X NPUPOAHbIE UCTOUHUKM (12 y.)




n.3

ANKaHbI

FOMONOrMYECKN pAaL aNKaHOB WU €ro
obuwasn dopmyna. CTpyKTypHas
nsomepus yrnepoaHom uenmu.

Pagukanbl. HomeHKnaTypa anKaHoOB.

Xumumyeckume CBOWCTBA a/IKaHOB:
ropeHue, peaKkuum 3amelleHun
(ranoreHupoBaHue), peakumn
Pa3NnoXeHun MeTaHa, peakuus

AerngpunposaHnNAa 3TaHa.

LemoHcmpayuu. TopeHne anKaHoOB n3
pe3epByapa rasoBoOM 3aXKUranKku.
OTHOWeHMe aNKaHoB K bpomHoM BoAE

PacTBOPY NepmaHraHaTta Kanus.

JlabopamopHsie onbimel.
O6HapyKeHuMe NpPoAyKTOB ropeHusn

cBeyn

Onpeaensatb NPUHAANENKHOCTb
COeAUHEHUI K alkaHaM Ha OCHOBe

dHa/In3a COCTaBa NX MOJTIEKY.

[laBaTb Ha3BaHWA anKaHaMm no
MEXKAYHapoAHOM HOMEHKNATYpe.
XapaKTepmn3oBaTb COCTaB U CBOICTBA

BaXKHEMLWmnX I'Ipe,D,CTaBVITE‘J'IE'I‘/JI adJ/IKaHOB.

HabntogaTb XMMUYECKMI SKCNEPUMEHT
C GMKCNPOBATb €ro pe3y/bTaThl.
Pasnnyatb NOHATUA «KTOMONOM» U

«n3omep»




n.4

ANKeHbl

3TnneH. flomonornyeckni pag, aNKeHos.
HomeHKnatypa. CTpyKTypHaA
nsomepua. NMpombiWNeHHOE NoaydYeHne
ANKEHOB: KPEKUHT U gerngpuposaHme
ankaHos. Peakuua gerngpatauunm
3TaHO/a, Kak NabopaTopHbIN cnocob
nosiydeHuA aTuneHa. Peakuum
npucoeanHeHnA: rmapaTaumsa,
rmaporanoreHnpoBaHue,
rasloreHMpoBaHue, NoJINMepPU3aLnn.
Mpasuno MapkoBHMKoBa. OKucaeHue
anKkeHoOB. KayecTBeHHble peakuun Ha

HenpeaenbHble yrnesoaopoabl.

LemoHcmpayuu. TopeHne aTuneHa.
KauecTBeHHble peakuun Ha ABONHYHO
cBA3b: obecuBeyYnBaHNE STUIEHOM
pPacTBOPOB NepMaHraHaTta Kaama u

H6poMHOI BOApbI.

OnpepenAatb NpUHAANEKHOCTb
COGAMHGHMI\;I K a/lIKEHaM Ha OCHOBeE

dHa/In3a COCTaBa NX MOJTIEKY.

[laBaTb Ha3BaHUA aIKEHaM Mo
MEXKAYHapoAHOM HOMEHKNATYype.
XapaKTepmn3oBaTb COCTaB U CBOICTBA

BaXKHEMLWmnX I'Ipe,D,CTaBVITE‘J'IE'I‘/JI dJ/IKEHOB.

Ha6ﬂlO,D,aTb XUMUYECKUN IKCNEPUMEHT

¢ dUKcHpoBaTb €ro pesynbraThbl

Pasnnyatb NOHATUA «KTOMONOM» U

«nsomep» anAa aaAkKeHoB




n.5

AnkagueHbl. Kayuyku

HomeHKnaTtypa. ConpAXKEHHble AMEHDI.
bytaamen-1,3, n3onpeH. Peakuua
NebepeBa. Peakuymu npucoegmnHeHUA
anKagueHoB. KayuyyKku: HaTypa/ibHbIl,
CUHTETUYECKME (byTapaneHoBbIN,
N30MpPEHOBbIN). BynKaHU3aUmMA KayyyKa.

Pe3nHa. 360HMUT.

LemoHcmpayuu. Konnekuus

«Kayuykn».

JlabopamopHsbie onbimel.

MccnepoBaHWe CBOMCTB KayyyKoB

OnpepenAatb NPUHAANEKHOCTb
COG,CI,MHGHMVI K a/lKagneHam Ha OoCHOBe

dHa/In3a COCTaBa NX MOJIEKY.

[laBaTb Ha3BaHWA anKeaMeHaM No
MeXAYHapoAHON HOMEHKANATYpe.
XapakTepun3oBaTb COCTaB M CBOMCTBA
Ba*KHEMLWMX NnpeacTaBuTeien

d/IKaAMNEeHOB.

Oco3HaBaTb 3HAYNMMOCTb ponaun
oTe4yectBeHHOrIo y‘-IéHOFO B MNoJly4eHUn

nepBoro CMHTETUYECKOIo Kay4dyKa.

YcTaHaBAMBaTb 3aBUCUMMOCTb MEX Y
CTPOEHUEM U CBOMCTBAMMW MNONMMEPOB
Ha NPpUMepe KaydyKa, pe3uHbl 1

360HUTA




.6

ANKWHbI

Obwasn XapaKTepucTmKa
romonornyeckoro  paga. Cnocobobl
obpasoBaHus Ha3BaHWM  ANKUHOB.
XMMUYeckme  CBOMCTBA  auEeTU/eHa:
ropeHue, peakuMm nNpUCoeaNHEHUs:
rmaporanoreHNpoBaHue,

rafioreHMpoBaHue, rmapataums
(peakuusa KyuepoBa), — ero nonyyeHue m
npumeHeHne. BuHunxnopug wn ero

noanmepmsaumna B NOJNXTOPBUHNI.

LemoHcmpayuu. lonyyeHue aueTnneHa
peakuunen rmaponnsa kapbuaga
Kanbuma. flopeHne aueTmneHa.
KauyecTBeHHble peakuun Ha TPOMHYIO
CBA3b: obecuBeymMBaHue aueTUIEHOM
PACTBOPOB NEPMaHraHaTa Kaama mn

6poMHOI BOAbI.

OI'IpELI,EI'IFlTb NPUHAONEKHOCTb
COEAMHEHMVI K a/IKWHaM Ha OCHOBe

dHa/In3a COCTaBa NX MOJTIEKY.

[laBaTb Ha3BaHUA aNKMHAM MO
MEXKAYHapoAHOM HOMEHKNATYype.
XapaKTepu3oBaTb COCTaB, CBOMCTBA U
NPUMEHeHMe aueTuneHa.
YcTaHaBAMBaTb NPUYMHHO-
CNeACTBEHHYIO CBA3b MEXKAY COCTaBOM,
CTPOEHUEM MOIEKY/, CBOMUCTBAMM U

npumeHeHnem aueTuaeHa.

HabntogaTb XMMUYECKMI SKCNEPUMEHT

¢ dUKcHpoBaTb €ro pesynbraThbl

Pa3nnyatb NOHATUA «TOMOIOM» U

«nsomep» onAa aakKMHOB




9 ApeHbl beHson, KaK npeacTaBuTesNb | XapaKTepu3oBaTb COCTaB, CBOMCTBA U
n.7 apomMaTU4eCcKnx YyrneBoAopoAoB. | NpumeHeHue 6eH3ona.
CTpoeHMe ero MoJieKy/lbl U CBOWCTBA
YcTaHaBAmMBaTb NPUYUHHO-
dn3nYeckMe n XMMU4YEeCKMe CBOWCTBA:
C/IeACTBEHHYIO CBA3b MeX 4y COCTaBOM,
ropeHve, peakuumm 3ameweHuna — .
CTPOEHMEeM MONEKY/l, CBOUCTBAMU U
rasoreHMpoBaHue, HUTPOBaHMe.
npumeHeHnem beH3sona.
MonyyeHne n npumeHeHune beHsona.
Habnoaatb XMMUYECKMIN IKCNEPUMEHT
LemoHcmpayuu. icchepoBaHne
¢ PMKcMpoBaTb ero pesynbTaTbl
cBoMncTB HeH301a c NoMoLbio HbITOBOTO
pacteoputena «ConbBeHT»
10 MpupoaHbIN U NoNyTHbIN rasbl | CocTas NpUPoOAHOro rasa. Ero | XapakTepun3oBaTb COCTaB M OCHOBHbIE
HaxoXaeHue B npupoge. | HanpasaeHns nepepaboTku n

MpeMmywectsa NPUPOAHOro rasa Kak

TonamMeBa. Xumuyeckaa nepepaboTka
NPUPOAHOrO rasa: KoOHBepCcUa, NUPOU3.

CuHTe3-ra3 u ero npMmeHeHwue.

MCNOJZ1Ib30BaHNA NPUNPOAHOTIO ra3a.

CpaBHMBaTb HAaXOXAEHWNE B NPUPOAE U

COCTaB MNPMPOAHOTO M MNOMYTHbIX ra30B..

XapaKTepun3oBaTb COCTaB U OCHOBHbIe




MNonyTHble rasol, nx COCTaB.
MepepaboTka NONYTHOrO rasa Ha
dpaKkymmn: cyxoi ras, nponaH-bytaHoBasn

CMeCb, ra3oBbl 6eH3UH.

HemoHcmpauyuu. Kapta nonesHbix

nckonaembix PO

HanpasaeHnA nepepa60TKM "

MCNoJZIb30BaHNA NMOMNYTHOrIO ra3a

11

HedTb n cnocobbl eé

nepepaboTku

CocTtaB HedTH 1 eé nepepaboTka:
NneperoHKa, KPeKUHr, pUGOPMHUHT.
HedTenpoayKTbl n nx nonyyeHue.
MoHATME 06 OKTaHOBOM YuUCAE.
Xmmyeckme cnocobbl NoBbIWEHNS

KayecTBa 6eH3nHa.

AemoHcmpayuu. Konnekums «HedTb n
HedTenpoAyKTbl», BUAeOdpPaArMmeHTbl U
cnangpl «MeperoHka HedpTU». KapTa

No/Jie3HbIX UCKONaembix PP

XapaKTepun3oBaTb COCTaB U OCHOBHble

HanpaBaeHus nepepaboTkn HedTw.

Pa3nnyatb HedTAHbIE GPaAKLUM K

onucbiBaTb 061aCTH NX nPUMEHEHNA.

Oco3HaBaTb He0bX0AMMOCTb
XMMUYECKMX cNocob0B NOBbILLEHUA

KayecTBa 6eH3nHa




12

KameHHbIN yronb u ero

nepepaboTka

KoKkcoBaHMe KaMeHHOro yrna U ero

NPOAYKTbI: KOKCOBbIA ra3s, amMmunaydHas
BO4da, KaMeEHHOYroJibHaA CMOJla, KOKC.

FasndurKaLuma KaMeHHOoro yras.

LemoHcmpayuu. Konnekymsa
«KameHHbIM yroib 1 NpoayKTbl ero
nepepaboTkm». BugeodpparmeHTtbl n
cnangbl « KoKcoxmmmnyeckoe

npon3soacteso»

XapakTepur3oBaTb OCHOBHbIE MNPOAYKTbI
KOKCOXMMWYECKOTro Npon3BoACTBA.

OnucbiBaTb 061aCTN NPUMEHEHUA

KOKCOBOTO rasa, aMMMWAYHOW BO/bl,

KaMmeHHOoYyron bHOM CMON bl, KOKCa.

Oco3HaBaTb HGO6XOAMMOCTb
I'a3I/I¢I/IKaLI,MM KaMeHHOTIO yrna, Kak

aNbTepPHATUBbI NPUPOAHOMY rasy.

13

MoBTopeHue n 0606weHne

TecTnpoBaHue, pelieHme 3a4a4 U

yNpaxXHEeHWM no Teme

BbINO/IHATL TECTbI, pewaTb 3a4a4u U

YNpa>KHEeHUA No Teme.

MpoBOAUTb OLLEHKY COBCTBEHHbIX

LI,OCTVI)-KEHMVI B YCBOEHUW TEMBbI.

KoppeKTupoBaTb CBOU 3HAHUA B

COOTBETCTBUU C NJ1aHUNPYyEMbIM




pe3ynbTaToM

14 KoHTponbHasa paboTta N2 1 «Teopus CTpoeHUa opraHMyYeckux coeanHeHuin A.M. bytneposa. Yrnesoaopoabl»

15—28 Tema 3. Kucnopoga- n asorcogeprkaiime opraHmyeckme coeguHeHus (14 y)

15—16 OaHoaTOMHbIe CNnPTbI PyHKUMOHaNbHAA r’MAPOKCUNbHAA | Ha3biBaTb CAMPTbI NO MEXKAYHAPOAHOMN
rpynna. Ffomonormyeckum pAL4 | HOMeHKaType.

npeAenbHblX OAHOATOMHbIX CNUPTOB.
N3omepus NOJIOXKEHMA
bYyHKUMOHaNbHOM rpynnbl. BogopoaHas

CBA3b. XMMMWYECKME CBOMCTBA CNUpTOB.

AnbgernagHas rpynna. Peakuusa
sTepudPuKaLnM,  CNOXKHble  3duUpLI.
MNpumeHeHune CANPTOB. [enictBue

METNUNOBOIO0O U 3TUNOBOIO CMUPTOB Ha

OpraHMU3m 4yesnoBekKa.

LemoHcmpauyuu. OKMcneHne cnupTa B

anbaerna,

JlabopamopHsie onbimebl. CpaBHEHME

XapakTepun3oBaTb CTPOEHME, CBOMCTBA,
cnocobbl nony4yeHna n obnactm
NPUMEHEHUA NpeaenbHbIX

O4HOATOMHbIX CNMNUPTOB.

YcTaHaBAMBaTb NPUYMNHHO-
cneacTtBeHHYH CBA3b MeX 4y COCTaBOM,
CTPpOEHNEM MONIEKYN, CBOMCTBAMMU U

npumeHeHnem MmeTaHoJ1a U 3TaHO1a.

HabntopaTtb, cCaMoCTOATENbHO
NPOBOAUTb U ONMUCHIBATb XMMUYECKUIA

3KCNEPUMEHT




CKOPOCTN ncnapeHna soabl N 3TaHOA.

17 MHOroaTomHble CIUPTLI ITUNEHINNKONb, KaK npeactaButens | Knaccmpumumposatb CnMpTbl NO UX
OBYXaTOMHbIX M TANLEPUH, KaK | aTOMHOCTW.
npeacTaBuTeNlb TPEXAaTOMHbIX CNUPTOB. .
XapaKTepusosaTb CTpOeHMe, CBOUCTBA,
KauecTtBeHHasA peakuua Ha
cnocobbl nony4yeHna n obnactm
MHOroaTOMHbIe CMUPTbl, UX CBOWCTBA,
NPUMeHEeHNA MHOTOAaTOMHbIX CMTUPTOB.
nony4yeHne n npumeHeHue. NMoHATne 06
aHTUdpPU3aX. NaeHTMdnumpoBaTb MHOrOAaTOMHbIE
CNMPTbI C MOMOLLbIO KAa4YeCTBEHHOM
LemoHcmpayuu. KayecTBeHHasn
peakuuu.
peakuna Ha MHOroaTOMHbIe CAUPTLI.
HabntogaTtb, camocToaTenbHO
JlabopamopHsie onbimeol. .
NPOBOAUTb U ONUCLIBATb XMMUYECKNI
PacTtBopmMMOCTb rnLepuHa B Boge
9KCNEepUMEHT
18 deHon CtpoeHue, noaydYeHWe, CBOWCTBA MW | XapaKTepu3oBaTb CTPOEHME, CBONCTBA,

npumeHeHne d¢eHona. KayecTBeHHble
peakuuun Ha peHon. BzaumHoe BAMAHME

aTOMOB B MO/1eKy/ie peHona.

cnocobbl nonyyeHna n obnactm

npumeHeHua peHona.

NpeHTnédunumposaTb GEHO C MOMOLLbIO




JemoHcmpayuu. 3aBUCUMOCTb
pacTBOpMMOCTM peHoNa B BoAe OT
TemnepaTtypobl. B3aumopaencrame
deHona c 6poMHOM BOAOM N XNOPUAOM

xene3a(lll), Kak KayecTBEHHbIE peakLum

KayeCTBEHHbIX pea KLI,MI\;L

CobntoaaTb NnpaBuna 6es3onacHoro

obpaweHua ¢ deHoom

19

Anbaernabl U KETOHbI

dopmanbaerng v auetanbaern, Kak
npeacTaBUTeNM anbaernaos, coctaB UX
Mmonekyn. PyHKUMOHaNbHanA

KapboHMnbHan rpynna. KayecTBeHHble
peakunmn Ha anbaernabl. CBOWCTB],
nosyyeHue 7 NnPUMeHeHne
dopmanbaernga WM aueTtanbaervaa.
Peakuuu NONIMKOHAEHCaLU M ANns
dopmanbaernaa. NoHATUE O KETOHAX Ha

npumepe aueToHa.

JemoHcmpayuu. Peakummn cepebpsaHoro
3epKasa 1 Co CBeXenoslydYeHHbIM

rmapokcmaom meaun(ll) npu

XapakTepun3oBaTb CTPOEHME, CBOICTBA,
cnocobbl nonyyeHna n obnactm
npumeHeHunsa popmanbaermaa u

aueTtanbaervmaa.

NaoeHTndUumMpoBaTb anbaernabi c

NOMOLLbHO Ka4eCTBEHHDbIX peaKLLMVI.

Cobntogatb NpaBUAa 3KONOrMYECKM
rpamoTHOro u 6esonacHoro obpauweHuna

¢ dopmanbaerngom.




HarpesaHummM, Kak Ka4eCTBeHHblIE

peakuMu Ha anbaervapi

20

KapboHoBble KUCNOTbI

fomonornyeckmnm  pag  npeaenbHbIX
OZIHOOCHOBHbIX KapbOHOBbLIX KMUCANOT.
Xvmunyeckume

)‘HMprIe KUCANOTbI.

CBOMCTBA KapboHOBbIX KUCNOT.
MonyyeHne N NpUMeHeHne MypaBbUHOM

M YKCYCHOM KMCNOT.

LemoHcmpayuu. O6pasubl
MYpPaBbUHOWN, YKCYCHOM,
NaAbMUTUHOBOM U CTEAPUHOBOM KUCNOT

N NX paCcTtBOPMMOCTb B BOAE

JlabopamopHsie onbimbl. XUMUYECKMe

CBOMCTBA YKCYCHOM KUCNOTbI

XapaKTepusoBaTb CTPOEHME, CBOWCTBA,
cnocobbl nonyyeHus n obnactm
NPUMEHEHMUA MyPaBbUHOM N YKCYCHOM

KUCANOT.

PasnnyaTb obuiee, ocobeHHoe u
eNHNYHOE B CTPOEHUM U CBOMUCTBAX
OpraHNYeckux (MypaBbUHOM’ U

YKCYCHOW) U HEOPraHMYECKUX KUCOT.

HabntogaTb, NpoOBOAUTL, ONUCHIBATL U
bUKcmMpoBaTb pesynbTaThbl
AEMOHCTPALMOHHOIo 1 N1abopaTopHOro

XUMUNYECKUX SIKCNEPMUMEHTOB.

Cobntogatb NpaBUAa 3KONOTMYECKM
rpamoTHOro 1 6esonacHoro obpaueHuna

C KapboOHOBbLIMM KMCOTaMM




21

CnoxHble apupbl. Kupbl

Peakuma asT1epudunkaymn. CnoxKHble
adupbl. Kupbl, UX COCTaB M rMAPOSN3
(KMCNOTHbIM M wWwenoyHoi). Mbina.

fmppupoBaHme XKnNpPoB..

LemoHcmpayuu. Konnekuma CNoXKHbIX
adpupos. Konnekuua xmpos. O6pasubl

TBép,CI,OI'O N XKUAOKOro mbina.

JlabopamopHeie onbimesl. OnpeaeneHue

HenpeaenbHOCTN PACTUTENIbHOTO Macna

OnucbIBaTb peakuum aTepnuduKaLmMmn KaK
0bpaTMMoi 06MEHHbIN NPOoLECC MeXKAay

KUCNTOTaMUN N CMTNPTaMM.

XapakTepun3oBaTb CTPOEHME, CBOMCTBA,
cnocobbl nony4yeHna n obnactm

npumeHeHnAa X1Mpos.

YcTaHaBAMBaTb 3aBUCMMOCTb MeXKAY
$dUN3MYECKMMU CBOMCTBAMM KUPOB,
COCTAaBOM UX MONEKY U

NPOUCXOXKOEHNEM.

M NPOM3BOACTBO TBEPAbIX }KMPOB HA

OCHOBE paCTUTENIbHbIX Mace.

Habntoaatb, NpoBOANTL, ONUCHIBATL U
dUKCMpOBaTb pe3ynbTaThl
AEMOHCTPALMOHHOro U nabopaTopHoOro

XUMNYECKUX SIKCNEPMMEHTOB




22 Yrnesogabl Yrnesoabl. MoHocaxapuapl. [NoKo3sa OnpepenAatb NpUHAANEKHOCTb
Kak anbaerngocnmpt. Copbur. OpraHUYeCKUX COeaNHEHUN K
Mono4yHOKKCNOe U cnupToBOE yrneBogam.
6porkeHune. PotocmHTE3. Ancaxapuapl.
PasnnyaTtb MOHO-, AN- M NOAMUCAXapuabl
Caxapo3a. [Monncaxapuabl: Kpaxman,
MO MX CNOCOBHOCTU K TMAPONMn3Y.
Lennno3a.
MpuBOoAUTL NPUMeEpPDLI NpeacTaBUTeNnemn
LemoHcmpayuu. AnbaernaHble .
KaXkao0W rpynnbl yrnesoa0B..
CBOMCTBA U CBOMCTBA MHOFOAaTOMHbIX
CMMPTOB FIIOKO3bI B PeaKLMAX C Habntoaatb, NpoBOANTb, ONUCHIBATL U
ruapokcuaom mean(ll). dMKCMpoBaTbL pe3ynbTaThl
MaeHTUdUKALMA Kpaxmana. AEMOHCTPALMOHHOIo U nabopaTopHOro
XUMUYECKUX SIKCNEPUMEHTOB
JlabopamopHsie onbimel. 13rotoBneHue
KpaxXMa/ibHOro Kniencrepa.
NaeHTMPMKaLMA Kpaxmana Kak
KOMMNOHEHTa HEKOTOPbIX NPOAYKTOB
nUTaHKUA
23 AMUHBI AmunHorpynna. AMUHblI NpegenbHble U | Onpeaenatb NPUHALNEKHOCTb




apomaTtunyeckme. AHUAKH. [lony4deHue
aMMHOB. Peakuuna 3MHUHA. XMMUYecKkue

CBOWMCTBA U npumeHeHne aMmnHoOB.

HdemoHcmpayuu. MopTpeT H. H. 3uHKHa.

Konnekuma aHWINMHOBbIX KpaCMTeI'IEIZ.

JlabopamopHeie onbimel. U3rotoBneHune

MO,CI,EJ'IEVI MOIEKYZT aMHNHOB

opraHn4yeckoro coeamHeHmnAa K aMmmHam
Ha OCHOBE aHa/1In3a COCTaBa €ro

MOJIEKY.

XapakTepun3oBaTb CTPOEHME, CBOMCTBA,
cnocobbl nony4yeHna n obnactm

npumeHeHnAa aHNnInHa.

AprymeHTMpoBaTb YyBCTBO rOpA0CTH 33
AOCTUXKEHUA OTEYECTBEHHOM

OpFaHMHeCKOVI XUMUN.

Cobntopaatb NnpaBuaa 6e3onacHoro
obpalleHns ¢ aHUINHOM U

Kpacntenamm Ha ero ocHoBe

24

AMUHOKNCNOTHI.

AMWHOKMNCNOTbI, COCTAaB MX MOJIEKYN W
CBOWCTBa, KaK aMpOTEPHbIX
OpraHUYeckux coeamHeHun. [ANLKH,
Kak  npeactaBuTe/llb  aMUHOKUCOT.

MonyyeHne nNONMNETUAOB peaKuuen

OnpeaensaTb NPUHAANEKHOCTb
OpraHM4YecKoro coeanHeHus K
aMMHOKMUC/IOTaM Ha OCHOBE aHan3a

COCTaBa UX MOJTIEKY/.

XapaKTepunsoBaTb CBOWCTBA




NONIMKOHAEHCaUNW. NoHAaTHe 0}

I'IeI'ITVILI,HOﬁ CBA3MU.

JlabopamopHsbie onbimsi. U3rotoBneHune

moaenn monekysnbl rnuunHa

dMNHOKUNCNOT KaK aMd)OTeprIX

COeJMHEHUMN.

Pa3nnuaTtb peakummn NoaMKoHAeHCcaLnm

M nenTtnaHble CBA3U

25 benku CtpoeHune monekyn 6enkoB: NnepBUYHan, | XapaKTepmnsoBaTb COCTAB, CTPOEHMUE,
BTOPUYHAA N TPEeTUYHaA CTPYKTYpbl. CTPYKTYpY U cBONCTBA HenKos.
KauecTBeHHble peakuymn Ha 6enku, nx
NaoeHTnduumposatb Henku.
rMaponus, AeHatypauma u
61oNOrMYECKMe GYHKLMM. OnwucbiBaTb BUoONOrovyeckme cBOMCTBA
6enKkoB Ha OCHOBE MeXNpeaMeTHbIX
LemoHcmpayuu. KayeCTBeHHble .
cBA3eN Xumum n bnonormnm
peakunm Ha benkn.
26 MpakTnyeckas pabota Ne 1. NaeHTUPMKaLMA opraHNYEeCcKnx MpoBoanTb, HabAO4aTb U ONUCLIBATD

NoeHTUdUKaUMA opraHnYeckmx

coeNHEHU

coeNHEHNM

XMMUYECKUIN SKCNEPUMEHT ANA
NoATBEPKAEHWNA CTPOEHMA U CBOMUCTB
Pa3/INYHbIX OPraHUYECKUX COeANHEHNN,
a TaKXe UX naeHTUdmKaumm c

NMOMOLLBIO KAaYEeCTBEHHbIX PeaKLuni




27 MoBTOopeHue n 0606LeHne TecTnpoBaHue, pelieHme 3aaa4 u BbINONHATL TECTbI, peLwaTb 334341 U
yNpaXXHeHMN No Teme YNpa*KHEeHMA No Teme.

MpoBOAUTb OLLEHKY COBCTBEHHbIX
OOCTUXKEHWNI B YCBOEHUU TEMBI.
KoppeKkTupoBaTb CBOU 3HAHWA B
COOTBETCTBMU C NAAHNPYEMbIM
pe3ynbTaTom

28 KoHTponbHaa paboTta N22 «Kncnopopa- n asotcogeprkalime opraHMYeckne coeguHeHna»

29—33 Tema 4. OpraHuyecKkasa xumua u obuwectso (5 u)

29 buoTtexHonormna Pa3Butne buotexHonornu. Tpu Ob6bACHATL, YTO TaKoe BUoTEXHONOTUA,

Hanpas/ieHNA BUOTEXHOIOTUN: FTeHHasn
(MK reHeTUYECKAN) UHXKEHEPUSA;
KNETOYHan UHXeHepua; buonornyeckas
UHXeHepuA. [eHeTUYeCcKun
MOANPULMPOBAHHbBIE OPraHU3Mbl
(TMO) v TpaHcreHHaa npoAayKuma.

KnoHupoBaHue. UmmobunansoBaHHbIE

reHHas (MM reHeTUYeCKan) UHXKeHepus,
KNeToYHan UHXeHepua, buonornyeckas
NHXXEeHepua, KTOHMPOBaHMe,

MMMOBUNN30BAHHbIE GEPMEHTbI.

XapaKTepunsoBaTb Poab BUOTEXHOIOTUN

B peLeHNN NPoa0BO/IbCTBEHHOM




(I)epMeHTbI n nx npumeHeHUe.

npobsiembl U COXpPaHEeHUM 340P0BbA

YyesioBeKa
demoHcmpayuu. BugeodparmeHTbl 1
cnanapl no buotexHonormu m
MMMOBOMNIN30BaHHBIM GepMeHTam
30 Monumepbl Knaccnopumkaumsa nonmmepos. Knaccudmuymposate  nonammepbl  No
NcKyccTBEHHbIE NONMMEPDI: pPa3/INYHbIM OCHOBAHUAM.
Luennyaona, aueTaTHbIM WENK, BUCKO3a,
Pa3ninyatb WMCKYCCTBEHHblE MOAMMEPDI,
uennodaH.
KnaccnouumpoBaTb Nx n
JemoHcmpayuu. Konnekums WANOCTPMPOBATL TFPYMMNbl NOJIMMEPOB
nonnMmepoB. Konnekumna CUHTETUYECKUX | NPUMEpPaMMU.
NONIMMEPOB U U3AENUN U3 HNX
YcTaHaBAMBaThb CBAI3U mexay
CBOMCTBAaMM MNOAMMEPOB M obnactamm
NX NPUMEHEHMUA
31 CMHTEeTMYECKME NOANUMEPDI Monumepusaumsa M NOAMKOHAEHcauusa, | Pasnnyatb NOAMMEpPU3aLMIO n
KaK cnocobbl nosy4yeHUs MOAMMEPOB. | MOIMKOHAEHCAUMIO.

CuHTeTHYeCKMe Kayyyku. [lonuctmnpon,

TepNOH M MNOAUBUHUAXNOPUA,  KaK

MpuBOoAMTL NpUMEpPbI 3TUX CNocoboB




npeacrtrasuTen naactmacc.

CuHTeTHYecKme BOJ/IOKHA: KanpoH,

HaWOH, KeBaap, 1aBCaH.

HdemoHcmpayuu. Konnekuma
CUHTETUYECKMX MONMMEPOB: MIacTMace

M BOJIOKOH U I/I3LI,EHMI\;1 13 HUX

noayvyeHma noammepos.

OnucbiBaTb CUHTETUYECKUE Kay4yyKu,
naactmaccbl M BOJIOKHA Ha OCHOBE

CBA3M CBOMCTBA — NPUMEHEHME

32 MpakTuyeckan pabota Ne 2 PacnosHaBaHWe naacTtmacc M BOJIOKOH MpoBoanTb, HabnwaaTb M oONUCbIBaTb
XMMUYECKUMN 3KCNEepUMEHT Ana
NAeHTUPMKALMM NNACTMACC U BONIOKOH
C NMOMOLLbIO KaYeCTBEHHbIX peaKkLumim

33 MNosTopeHue n 0606weHne Kypca. MoaseaeHne utoros yuebHoro roga.

34—35 Pe3epBHOe BpemaA




NMpumepHoe TemaTuueckoe NnaHUpoBaHue Kypca 11 kKnacca 6a30Boro ypoBHs

(14 B Hepento, Bcero 35 4, U3 HUX 1 4 pe3epBHOE Bpems)

XapaKTepucTnka OCHOBHbIX BUAOB

Homepa
Tema ypoKa OCHOBHOE coagepKaHne ypoKa AeATeNnbHOCTN obyyatowmxca (Ha
ypokos n/n
YPOBHE y4ebHbIX AeNCTBUN)
1—9 Tema 1. CtpoeHue Bewects (9 u)
1 OcHOBHble cBeAEeHUA O CTpoeHune aToMa: cocTaB Aapa (HYKNOHbI) | ApryMeHTUPOBaTb CI0XKHOE CTpOoeHMe

CTPOEHUUN aTOMaA

N 3NeKTpoHHas ob6ono4Ka. NMoHATHE 06
nsotonax. MoHATUE O XMMMYECKOM
3N1eMeHTe, Kak COBOKYMNHOCTN aTOMOB C

O[IMHAKOBbIM 3apALOM Aapa.

dTOMa KaK CUCTEMBbI, COCTOHLLI,GVI n3

AA4Pa N SINEKTPOHHOM 060N0YUKMN.

XapaKTepmn3oBaTb YPOBHU CTPOEHUS

BellecTsa.




LdemoHcmpayuu. NMopTpeTbl

3. Pe3sepdopaa, H. bopa.
BupeodparmeHTbl 1 cnanapl «bonblion
afpPOHHbIN Konnanaep», «YpPoBHU

CTpoEeHUA BeLWeCTBa»

OnucbIBaTb YCTPOMCTBO U paboTy

BoAbLIOro afpOHHOro Konnaaepa

lNepnognyeckana cuctema

XUMUYECKUX 31EMEHTOB

. N. MeHaeneesa B ceeTe

y4yeHnA 0 CTPOEHUN aTOMaA

dursnyecknin cmbicn NPUHATOM B Tabaunuye

o W

nopAAKOBOIro Homepa azieMmeHTa, HoOmepa

MeHaeneesa CUMBOJINKMU:
nepuoaa u Homepa rpynnbl. MNoHATHE O
Ba/ZIEHTHbIX 3N1eKTpoHax. OTobparkeHue
obonoyek

CTpoeHuA INNEKTPOHHbIX

aToOMOB XUMHNYECKUX 221EMEHTOB C

NOMOLWbIKO 3NEKTPOHHbLIX N 3NTEKTPOHHO-

rpadpuyeckmx popmyan.

Ob6bacHeHne 3aKOHOMepHOCTeM

M3MeHEHNA CBOWCTB 2/1eMeHTOB B

nepuogax W rpynnax nepuoanyeckomn

OnwucobiBaTb CTPpOEHNEM aTOMa

XMMUYECKOro 31leMeHTa Ha OCHOBE ero
NONOXKEeHNA B NepUoAMNYECKOM cucteme
. N. MeHpgeneesa.

3anucbiBaTb 3N1E€KTPOHHbIE U
3/IeKTPOHHO-rpadumyeckme Gopmynbl

XUMUNYECKUX I31EMEHTOB.

OnpenenATb OTHOWEHME XMMUYECKOTO
aN1eMeHTa K onpegenéHHomy

3/IEKTPOHHOMY CEMENCTBY




CUCTEMDbI, KaK cneacTeme NxX
3N1EKTPOHHOrO CTPOEHMUA. INEeKTPOHHbIEe

CeMeNCTBa XMMUYECKNX 3/IEMEHTOB.

demoHcmpayuu. PaznnyHole popmbl
Mepnoamyeckom cMcTeMbl XMMUYECKUX
anemeHToB . . MeHgeneesa. NopTpeT

. N. MeHaeneesa.

JlabopamopHsie onbimei.
MoaenupoBaHue NOCTPOeHUA
Meproanyeckomn cuctembl C NOMOLLBIO

KapTo4yeK

CpaBHeHue Meprnoanyeckoro
3aKOHa 1 TEOPUM XMMUYECKOro
CTPOEHUA Ha punocodpcKom

OCHOBE

MpeanocbINKM OTKPbITUSA

Mepnoanyeckoro 3akKoOHa W Teopwuu
XMMMUYECKOTO CTPOEHUA OpraHUYeCcKmx
COeaMHEHWNIM; PONb NNYHOCTU B UCTOPUM
XMMUW; 3HayeHue NPaKTUKM B

CTaHOBJIEHUN N Pa3BUTUN XUMUYECKUNX

MpeactaBNATb Pa3BUTME HAYYHbIX
TEOPWI MO CNNPAM Ha OCHOBE TPEX
bopmynunpoBok Mepmnogmyeckoro
3aKOHa W OCHOBHbIX HanpaBAeHW
Pa3BUTUA TEOPUN CTPOEHMUA

(XMMMyecKoro, 3n1eKTPOHHOTOo U




TEeopun.

HdemoHcmpayuu. MopTpeTsbl 4. U.

Menpgeneesa u A. M. bytneposa

NPOCTPaHCTBEHHOrO).

XapaKTepun3osaTb pPo/ib MPAKTUKN B
CTAaHOBJ/IEHUM U PA3BUTUMU XUMUYECKOMN

Teopum.

AprymeHTMpoOBaTb YyBCTBO ropA0CTH 33
AOCTUXKEHUSA OTEYECTBEHHOM XUMUU U

BK/1aZ, POCCUMCKUX YYEHDBIX B MUPOBYHO

HayKy

MOHHaA xmumunyeckana cBA3b U
MOHHbIE KPpUCTanandeckme

PeLETKM

KaTMOHbI W aHMOHbI: MX 3apAagbl WU
KnaccudmKauma No COCTaBy Ha NPOCTbIe U
cnoxHble. Mpeactasutenun. MoHATHE 06

MOHHOMN XMMUYecKoM cBA3U. WMoHHaA

KpUcTannmyeckas pelwéTKa 7

dusmnyeckne CBOWCTBA BELLEecCTB,

06YyC/NOBNEHHbIE 3TUM CTPOEHUEM.

JemoHcmpayuu. Mogenb MOHHOM

KPUCTAaNNMYECKOM PELUETKM Ha Npumepe

XapaKTepmn3oBaTb MOHHYIO CBA3b KaK
CBA3b MeXAy MOHaMK, 0bpasyoWwmmmnca
B pe3ynbTaTe 0TAauYu Uan npuéma
3N1EKTPOHOB aTOMaMM WU Tpynnamm

dTOMOB.

OnpeaensaTtb NPUHAANEKHOCTb MOHOB K
TOW WA UHOWM rpynne Ha OCHOBaHWUU UX

3apAga n coCrtasa.

XapaKkTepusoBaTb pM3MUYECKNE CBOMUCTBA




xiopuaa Hatpua. MuHepasnbl € 3TUM
TUMOM KPUCTANIZINYECKON PELLETKOMN:

KaabuUWT, raaunT.

BELLECTB C MOHHOWM CBA3bIO, KaK
GYHKUMIO BUAA XMMUYECKOM CBA3ZU U

TUNA KPUCTANNNYECKOM peLUETKM

KoBaneHTHasa xmumunyeckas
cBA3b. ATOMHbIE "
MoOiekynAapHble

KpUctannmn4veckme peLUéTKI/I

MoHATME O  KOBAaNEHTHOM  CBA3MWU.
INEeKTPOOTPULLATENbHOCTb, HENONAPHan
M NONAPHAA  KOBAJIEHTHble  CBA3MW.
KpaTHoCTb KOBa/IEHTHOM CBA3MN.
MexaHM3Mbl 06pa3oBaHMA KOBAJIEHTHbIX
cBA3eMn: 0bMeHHbIN MW AOHOpPHO-
aKuenTopHbln. [oNAPHOCTb MOJIEKY/bI,
Kak cneacteme MOASPHOCTU CBA3SU MU
reomeTpum monekynbl. Kpuctannmyeckume
PEWETKN C  3TMUM  TUMNOM  CBA3MU:
MOIEKYNAPHbIE N aTOMHble. PU3nYeckune
CBOMCTBA  BewWeCTB, 0OycnOB/EHHbIE

TUNOM KPUCTANI/INYECKUX PELUETOK.

LemoHcmpayuu. Mopenn

MOIEKYNIAPHOM KPUCTANNYECKOM

OnucbiBaTb KOBANEHTHYHO CBA3b, KakK
pe3ynbTaT 06pasoBaHMsa 06X
3NEeKTPOHHbIX Nap WAW KaK pe3ynbTaT
NnepeKpbiBaHUA 3/IEKTPOHHbIX

opbuTtanen.

KnaccnoumuymposaTb KOBaNEHTHbIE
cBA3Kn no 90, KpaTHOCTK U cnocoby
nepeKpbIBaHMA 31EKTPOHHbIX

opbuTtanen.

XapakTepusoBaTb pM3MUYECKNE CBOMUCTBA
BELLECTB C KOBAaNEHTHOM CBA3bIO, KaK
bYHKUMIO KOBAaNEHTHOM CBA3M U TUMA

KPUCTaN/IMYECKOM PELLETKN




PELWETKN Ha NpMMepe «CyXoro NbAaa» Unu
noaa M aTOMHOM KPUCTaNNYEeCKOoM
PEWETKN Ha Npumepe anmasa, rpadpuTta
UK KBapua. Moaenb MONSPHOTO

obbéma rasa

MeTannnyeckaa xummyeckas

CBA3b

NMoHATME O MeTaN/IMYecKon CBA3N W

MeTaNINYECKUX KPUCTAaNNNYECKMX
peLETKax. dusnyeckme CBOMCTBA
MeTannoB Ha OCHOBe nxX

KPUCTaNIMHECKOTO CTPOEHNA.
MNpumeHeHMe MmeTansioB Ha OCHOBE WX

CBOMCTB. YEpPHbIe 1 LBETHble CMNaBbl.

LemoHcmpayuu. Mopenn

KPUCTAaNNMYECKMX PELUETOK METaN/0B.

JlabopamopHsie onbimel.
KoHcTpynpoBaHue mogenm

MeTaNIZIMYeCKON XMMUYECKOM CBA3U

XapaKkTepur3oBaTb METAIZIUYECKYIO
CBAI3b KaK CBA3b MeXAYy MOH-aTOMaMM B
MeTannax u cnaaBax NocpeacTsom
06061W,ecTBNEHHbIX Ba/IEHTHbIX

91EKTPOHOB.

Ob6bACHATL eguHYIO Npupoay

XMMUYECKUX CBA3EN.

XapakTepun3oBaTb pM3NYECKME CBOMCTBA
METANN0B, KaK QYHKLUMUIO
MeTaNIMYECKON CBA3U U
MeTaNIINYECKOM KPUCTaN/TNYECKOMN

peLeTKU




BoaopoaHas xummnyeckas

MemonekynspHana u

XapaKTepusosaTb BOAOPOAHYIO CBA3b

CBA3b BHYTPMMONEKYNAPHanA BOAOPOAHbIE | KaK 0COBbIM TMN XMMUYECKOM CBA3M.
CBA3U. 3HAYeHUe MeXMONEKYNAPHbIX
PasnnyaTtb MeXMONEKYNAPHYIO U
BOAOPOAHbIX CBA3EM B MPUPOAE U KU3HMU
BHYTPUMONEKYNAPHYIO BOAOPOAHblE
yenoBeka.
CBA3N.
LdemoHcmpayuu. BuaeodparmeHTbl U .
PacKpblBaTb poab BOAOPOAHbIX CBA3EU
cnangpbl «CTpyKTypbl Benkay.
B OpraHn3aumMu Monekyn
JlabopamopHsie onbimel. AeHaTypauma 6buononumepos, — 6enkos n JHK, — Ha
6enka OCHOBE MeXNpeaMeTHbIX CBA3EN C
6uonormen
Nonnmepol NonyyeHne nNonAuMMepoB  peakumamM | XapaKTepun3oBaTb NOAMMEPDI KakK

noanmepusaumMm M  NOJIMKOHAEHCaUMu.
BarkHelwmMe npeacTaBUTENM NAACTMACC U
BOJIOKOH, WX MOJly4EHME, CBOWUCTBA M
NpPUMeEHeHue. NoHATMe o]

HeopraHN4eCKunx noanmepax 7] nx

BbICOKOMO1EKY/IAPHbIE COEeANHEHUA.

PasnunyaTb peakunm NoAMmepusaLmnm un

NONMKOHAEHCAUUN.

OnucbIBaTb BarKHENLLME NpeacTaBUTENN




npeacraBuTeNNn.

LemoHcmpauyuu. Konnekumuum
«Mnactmaccbl», «BonokHa». Obpasubl
HEeopraHNMYeCcKMx NOAMMEpPOB — BELLECTB

aTOMHOW CTPYKTYpbl

Nnaactmacc h BOJIOKOH N HA3biBaATb

061aCTN UX NPUMEHEHMA.

YcTaHaBAMBaTb €ANHCTBO
OpraHMYeCcKom N HeopraHM4YeCcKom
XMMUN Ha NpUMepe HeEOPraHUYEeCKNX

noanmepos

AucnepcHble cuctembl

MNoHaTME 0O pgucnepcHoh ¢ase w

ANCNepcMoHHOW  cpeade.  ArperaTHoe
COCTOAAHME pasmep 4YacTuy, ¢asbl, Kak
OCHOBa ANA KnaccuduKaumm aucnepcHbIX
cUCTEM. DMYIbCUK, CYCNIEH3UN, a3PO30NM
— rpynnbl rpyboAnCNEPCHbIX CUCTEM, WX
npeactaButTenn. 30AM U ream — rpynnol
TOHKOAMCMEPCHbIX cuctem, nX

npeactasutenun. MoHATUE O CUHepesuce

N Koarynauun.

JemoHcmpayuu. Konnekunm obpasuos

XapaKkTepun3oBaTb pa3/IMYHbIe TUMbI
AncnepcHbIX CUCTEéM Ha OCHOBE
arperaTtHoro CoCtoAHuA LI,VICI'IEpCHOVI

¢$a3bl M AMCNEPCUOHHOMN cpeabl.

PacKpblBaTb PO/ib Pa3IMYHbIX TUMOB
ANCNEPCHBIX CUCTEM B YKU3HU NPUPOAbI

n obwecTsa.

MpoBoAnTb, HabOAaTb M ONUCBLIBATL

XUMUYECKUN dKCNEPUMEHT




pPa3nnUYHbIX AUCNEPCHbLIX CUCTEM.

CuHepesunc n Koarynayma

JlabopamopHeie  onbimsi.  MNonydeHune
KO/NINIOMAHOrO pacTBopa KYpUHOro 6enka,
nccnegoBaHMe ero CBOMCTB C MOMOLLbIO
Na3epHOM YKasKM M nNpoBefeHue ero
AeHatypauun.  onydyeHue  amynbCuu
pPacTUTeNbHOrO Macna M HabnogeHue 3a
eé paccnoeHuem. MNonyyeHne cycneHsum
«N3BECTKOBOrO MOJIOKa» U HabawoaeHue

32 eé ceiMMeHTaUMneEN

10—21

Tema 2. Xumunueckue peakuum (12 u)

10—11

Kl'IaCCVId)VIKa UnMAa XuMn4eCkKunx

peakuni

AnnoTtponusaumna M usomepusauma, Kak
peakumn 6e3  M3MeHeHMA  COoCTaBa
BewecTs. ANnoTponma M €€ MNPUYUHDI.
Knaccudmkauma peakumnii no pasnmyHbim

OCHOBaHMAM: NO 4YMncany w” COCTaBy

OnpeaenaTtb NPUHAANEKHOCTb
XMMUYECKOM PeakLumnmn K Tomy nam
MHOMY TUMY HA OCHOBAHMM MO

Pa3/IMYHbIX NPU3HAKOB.

OTparkaTb Ha NUCbMe TennoBoM appekT




peareHTOB WM NpoAyKToB, No ¢ase, no
MCNONIb30OBAHUIO  KaTasM3atopa  Wau
dbepmeHTa, no TennoBomy 3POPekTy.

TepMoxmMmmMyecKkme ypaBHEHUA peaKkLmit.

LemoHcmpauyuu. PacTBopeHue cepHol
KMCNOTbl U aMMUAYHOW CENNUTPDI U
bUKcauma TeNNOBbIX ABAEHUIN ANA ITUX

npoueccos

XUMUYECKUX PeaKkLnii C NOMoLLbto

TEPMOXNMUNYECKNX ypaBHeHMl;'I.

MoAaTBep:KAaTb KONMYECTBEHHYIO
XapaKTEPUCTUKY 3K30- U
9HAOTEPMUYECKUX PEaKLMIN pacuéTamm

no TeEpMOXUMUYHECKNM YPaBHEHUAM.

12

CKOpOCTb XUMUYECKUX

peakuni

CDaKTOpr, OT KOTOPbIX 3aBUCUT CKOPOCTb

XMMUYECKMX peakumin: npupoaa

pearvpylowmux BeLecTs, TemnepaTtypa,

naowaab nx CONPUKOCHOBEHUSA
pearnpyoLmx BELLECTB, nx
KOHLLEeHTpaums, npucyTcTeme

YcTaHaBAMBaTb 3aBUCUMOCTb CKOPOCTHU
XMMUYECKOW peaKkuum oT Npmpoapl
pearnpyroLmx BeLLecTs, nx
KOHLEHTpaLumm, TemnepaTypbl 1

naowaan nx COnpnKoCHOBEHUA.

PackpblBaTb PO/ib KaTa/IM3aTOPOB KakK




KaTanmsaTtopa. [loHATME O KaTanuse.
depmeHTbI, KakK buonornyeckne
KaTa/nmM3aTopbl. NHrnbuTtopeil, KakK

«aHTOHMMbI» KaTa/1n3aTopos " nx

3Ha4YeHuUe.

JemoHcmpayuu. Bsanmopgencrems
pPacTBOPOB CONAHOM, CEPHOM N YKCYCHOM
KMCNOT OANHAKOBOM KOHUEHTPALLUM C
OAMHAKOBbIMMW KycO4YKamu (rpaHynamm)
LMHKA N B3aUMO4ENCTBUE OANHAKOBbIX
KYCOYKOB pa3HbIX MEeTa//IOB (MarHus,
LMHKa, Kesie3a) C paCTBOPOM CONAHOM
KMCNOTbI, KaK NPUMep 3aBUCUMOCTH
CKOPOCTU XMMMUYECKUX peaKkLnii oT
npupoabl BewecTs. Bsaumoaencreme
pacTBOPOB TMOCYyAbdaTa HaTpUA
KOHUEHTPaLUMN N TemnepaTypbl C

PacTBOPOM CEPHOM KMUCNOTbI.

$aKTOPOB YBENNYEHUA CKOPOCTHU
XMMMUYECKOM peakLmnm n paccmaTpumsaTb
MHTMOUTOPbI KaK «aHTOHUMbI»

KaTa/1n3aTopoB.

XapakTepusoBaTb pepMeHTbl Kak
buonormyeckme KataamsaTopbl
6enKoBOW NPUPOAbI U PAaCKPbIBaTb UX
POJIb B MPOTEKAHUN BUOXUMUNYECKMX
peakumMii Ha OCHOBE MeXNpeaMeTHbIX

cBAsen c buonoruen.

MpoBoAuTb, HabAOAATL M ONUCLIBATb

XUMUYECKUN IKCNEPUMEHT




MoaennpoBaHue «KUNALLEro cnosa».
FeTeporeHHbIN KaTan3 Ha npumepe
Pa3/IoXKeHMA NepoKcuaa Boaopoaa B

NPUCYTCTBUUN OUOKCULOQ MapraHLa.

JlabopamopHsbie onbimel.
Mcnonb3oBaHWe HeOpraHNYecKmx
KaTann3aTopos (cosel Kenesa, voanaa
Kanua) u npupoaHbiXx 06 bEKTOB,
coaeprKalinx Katanasy (cbipoe maco,
KapTodenb) AnsA pasnoXKeHMA NepoKcmaa

BOAOpOAa

13

O6paTMMOCTb XMMUYECKMX
peakymii. Xumuuyeckoe
paBHOBecue U cnocobbl ero

cMeLleHunA

Knaccuodumkauma xmumuyeckmx peakumn no
NPWU3HaKy UX HanpasneHua. MNoHATMe 06
0bpaTUMbIX peaKkuuax U XMMUYECKOM
pasHoBecun. [lpuHumn Jle-laTenbe wu
cnocobol CMeLLeHunA XMMUYECKOTO
paBHoBecua.  Ob6wana XapakTepuCTUKa

peaKkUunit CUMHTE30B ammMMaka U OKcuaa

OnucbIBaTb COCTOSHUA XMMUYECKOTO
paBHOBECUS U Npeanaratb cnocobbl ero
CMeLLEHUNA B HEOBXOAMMYIO CTOPOHY Ha
OCHOBE aHa/IN3a XapPaKTePUCTUKM

peakuun n npmHuuna Jle-lWaTtenbe.

MpoBoAnTb, HabAOAaTb U ONUCHLIBATD




cepbl(VI) ©n paccmoTpeHune  yCnoBUiA
cMelLLeHusA NX paBHOBecuUs Ha

npon3soacCTBE.

LemoHcmpauyuu. CMmeleHne paBHoBecua

B cucteme Fe3* + 3CNS™ <> Fe(CNS)s

JlabopamopHeie onbimesi. UnntocTpaumsa
npasuna beptonne Ha npakTuke —
npoBeaeHne peakumii c obpasoBaHMemM

OCajKa, ra3a n sobl

XUMUNYECKUN AKCNEeEPMMEHT

14—15

fvoponus

Ob6patmbin n HeobpaTUMbIN
rmgponnssl. FlMaponns conemn n ero Tvnbl.
MMpponns opraHUYecKUx CoeanHEeHUn B
YKMBbIX OPraHM3MOB, Kak OCHOBa 0bMmeHa
BewecTts. MMoHATME 06 3HepreTMyeckom
obmeHe B K/JeTKe M ponu rmaposusa B

HEM.

OnpeaensaTtb TUN T’MAPON3A COMN Ha

OCHOBe aHanun3a eé cocTaBa.
KnaccuouumpoBatb rmaponins conem
MO KaTUOHY U aHUOHY.

XapaKkTepusoBaTb Po/b rmapoam3a

OpraHU4ecKumnx COELI,VIHeHVIl‘/II, KaK




JlabopamopHseie onbimel. UcnbiTaHne
MHAMKATOPaMU cpeibl PacTBOPOB conei

pas3/In4yHbIX TUNOB.

XMMUNYECKOMN OCHOBbI 0bMeHa BellecTs

U IHEPIrnMn B XMNBbiX OpraHmM3amax.

npOBO,CI,MTb, Ha6J'IPO£I,aTb M ONUCLIBATbL

XUMUNYECKUIN SKCNEPUMEHT

16

OKuncnntenbHo-

BOCCTaHOBUTE/IbHbIE peaKunn

CTeneHb OKUCNEHUA U eé onpeaeneHune
no dbopmynam OpraHMYecKmx n
HeopraHMYeCcKNx BELLECTB. INEMEHTbl U
BELLEeCTBa, Kak okucautTenu n
BOCCTaHOBUTENN. [OHATME O npoueccax
OKUCNEHUA n BOCCTaHOB/EHMA.
CocTaBnieHMEe YpPaBHEHUA XMMUYECKUX
peakuui Ha

OCHOBE 3/1IEKTPOHHOrO

6anaHca.

JemoHcmpayuu. Bsanmoagencrteme
LMHKA C CONIAHOM KUC/IOTOM U HUTPATOM

cepebpa.

Onpe,a,enﬂTb OKUCNNUTENDBHO-
BOCCTAaHOBUTE/IbHbIE PEAKLNUN KaK
npoueccbl C USMEHEHNEM cTeneHemn
OKUCNeHNA anemeHTOB BELLECTB,

Y4aCTBYHOLLUX B PeAKLUW.

Pasnunyatb okncautenb m
BOCCTAaHOBUTENDb, MPOLLECCbI OKUCNEHUNA

M BOCCTAHOB/NEHUA.

CocTtaBnaTtb ypasHeHua OBP Ha ocHoBe

3/1eKTPOHHOro H6anaHca.

MpoBoAnTb, HabAOAaTb U ONUCHLIBATD




JlabopamopHsie onbimel. OKUCANTENBHO-
BOCCTAHOBUTE/IbHAA peakuma U peakuua
obmeHa Ha NnpMmepe B3aMMOAENCTBUA
pactBopoB cynbdata megu(ll) c kenesom

N PaCTBOPOM LLENOYN.

XUMUNYECKUN AKCNEeEPMMEHT

17-18

INEeKTPOIM3 PacnnaBoB U
pacTBopoB. MpaKTMyeckoe

npUMeHeEHNE 3N1EKTPOJ/IN3a

XapaKTepuctmka 9NEeKTPONn3a, KaK
OKUCNNTENIbHO-BOCCTAHOBUTE/IbHOIO

npouecca. OcobeHHOCTN 3/1EeKTPOn3a,
NpoTeKalwero B pacTBopax
3/1IEKTPONNTOB. MpaKTnyeckoe
NPUMEHEHNE 3NEeKTPOoaAM3a: NOoNyvYeHue
ranoreHos, BO4OPOAQ, Kucnopopaa,
LLEeNOoYHbIX MEeTannoB WU LWenoyen, a
TaKXKe ANOMUHUA 3N1EKTPONN3OM
pacnnaBoB W pPacTBOPOB COeAMHEHUN
3TUX 3/1eMEHTOB. NoHAaTHE o]

raibBaHoONn1acCTuke, raJibBaHOCTErnmy,

OnwucobiBaTb INNEKTPOJ/IN3 KaK
OKUCNINTENBbHO-BOCCTAHOBUTE/IbHbIN

npouecc.

Pasamnyatb 3/1€KTPO/IN3 pacnaiaBos U

BOAHbIX PACTBOPOB.

XapaKTepunsoBaTb NpakTUYECcKoe
3HaYeHWe 3N1EKTPOIM3a Ha Npumepe
NOJIY4EHUNN aKTUBHbIX META//I0B U
HEMETA//IOB, a TaKKe
ra/lbBaHOMNACTUKM, FraIbBaHOCTETNMU,

pPadUHUPOBAHUM LBETHbLIX METa/10B




paPpUHMPOBAHMM LBETHbIX METAN/IOB.

LemoHcmpayuu. KOHCTpynpoBaHue
MOAENN INEeKTPOIN3Epa.
BuaeodparmeHT c NpoMbILINEHHON

YCTaHOBKW ONA nony4eHna antoMmmnHUA

19 MpakTnyeckan pabota Ne 1. PelueHuMe aKCNepuUMeHTaNbHbIX 3a4a4 no | MaaHupoBaTb, NPOBOAMTL HAbMOAATL U
PelueHune 3KCnepuUMeHTaNbHbIX | TeMe «XMMUYECKas peaKkLmns» OMNUCbIBATb XMMUYECKUIN IKCMEPUMEHT C
3a/a4y no Teme «XMMuyeckas cobnogeHnem nNpaBua TEXHUKK
peakuma» 6e3onacHOCTH

20 MoBTopeHue n 0606LEeHNe TecTupoBaHMe, pelleHne 3aa4 1 BbINONHATbL TECTbI, peLaTb 3343441 U

M3Yy4YEHHOTO

yNpaxXHeHUM no Teme

YyNpasKHEeHUA No Teme.

MpoBOAUTb OLLEHKY COOCTBEHHbIX

LI,OCTM)KGHMI’II B YCBOEHUW TEMBbI.

KoppeKTupoBaTb CBOU 3HAHUA B

COOTBETCTBUU C NZ1aHUNPYyEMbIM




pe3ynbTaToM

21 KoHTponbHasa paboTta N2 1 «CTpoeHMe BellecTBa. XMMUYECKas peakumnsa»
22—30 Tema 3. BewecrBa n ux ceoicraea (9 u)
22 MeTannbl ®du3nyeckme CBOWCTBA METANN0B, KaK | XapaKTepusosaTb dunsmyeckme "

bYHKUMSA Mx  cTpoeHua. [eneHue
MEeTa/NINIOB Ha rPynnbl B TEXHUKE N XUMUM.
XMMuyeckme CBOMCTBA METaN/NoB MU
3NIEKTPOXMMUYECKUN pPAL, HaNpPAXKeHUMN.
NoHAaTHe o]

MeTannoTepmumnu

(antomnHOTEPMUKM,  MarHUETEPMUN U

Ap.).

LemoHcmpayuu. Konnekuna meTannos.
B3amopenctenme KOHUEHTPUPOBAHHOM
a30THOM KNCNOTbl C Meabto. BenbllwKa

TepMUTHOM cmecu. MopTpeT

H. H. BekeToBa

XMMUYECKMEe CBOMCTBA MeTaNlIoB KakK
OYHKUMIO  CTPOEHMA MX aTOMOB W
KPUCTan/NoB Ha OCHOBEe MpeAcTaBAeHUN
06 OBP w nono)eHua meTannoB B
3N1EKTPOXMMMNYECKOM pagy

HaNpPAXEHWUN.

HabntoaaTtb 1 onucbiBaTb XMMUYECKNI

OKCNEPUMEHT




23

HemeTannbl. bharopogHole

ra3bl

HemeTtannobl KaK OKUCAUTENMN.
HemeTannbl Kak BoccTtaHoBuUTenun. Papg
3N1eKTPOOTPULLATENIBHOCTW. NHepTHbIE

nnun 6naropop,Hb|e ra3ol.

LemoHcmpayuu. Konnekymsa

HEMETANNO0B.

BcnbiwKa YépHoro nopoxa. BoiTecHeHue
raJloreHoB U3 UX PacTBOPOB APYrMmM

rasoreHamu

OnucbiBaTb 0COBEHHOCTUN NONOKEHUSA
HemeTannos B MNepunoagnyeckomn
Tabnuue A. N. MeHaeneeBa, cTpoeHue

MX aTOMOB U KPUCTANNN10B.

CpaBHMBaTb CcnocobHOoCTb K aanorTponunu

C MEeTaNN1aMU.

XapakTepusoBaTtb o6u.|,|/1e XMMun4yeckume
CcBOMCTBa HemeTannos B ceete OBP 1 nx
NoON0OXEeHNA HEMETANNOB B pAay

INNEKTPOOTPUUATE/NIBHOCTHN.

HabnwoaaTtb M onucbiBaTb XMMUYECKN I

OKCNEPUMEHT

24

Kncnotbl HeopraHu4yeckme u

opraHuyeckue

KMcnoTbl € TOYKM 3peHMAa aTOMHO-
MOIEKYNAPHOro ydyeHusa. Kucnotbl C
TOYKM 3peHun Teopum
3NEKTPOIUTUYECKON Anccoumaunu.

KMCNOTbl C TOYKM 3PEHUA MNPOTOHHOWM

CooTHOCUKTb NpeacTaBuTeENeM
OpraHNUYecKnx U Heo praHNYecKnx
KMCNOT C COOTBETCTBYIOLEN

KNnaccndUKaLLMOHHOM rpynnoi.

OnucbiBaTb 06 LLIME CBOMCTBA




TEeopun. O6I.I.I,Me XMMUYECKMe CBOMCTBA

KUCNOT. Hl'IaCCVI(I)VII-(aLI,VIﬂ KNCNOT.

JlabopamopHeili onbim. NiccnegoBaHune
KOHLEHTPUPOBAHHbIX PacTBOPOB
COIAHOWM M YKCYCHOWM KUC/IOT KanenbHbIM

METOAO0M MNPU UX p836aBﬂeHMM BO,D,OI71.

OpraHMYecKMUx U HeopraHMYeCcKnx
Kncnot B ceeTe T2/1 1 ¢ no3uumm
OKUCNEeHUA-BOCCTaHOBIEHNA KAaTUOHA
BOAOPOAA UNN aHNOHA KUCNOTHOTO

OCTAaTKa.

Onpenenatb 0COBEHHOCTU XMMUYECKUX
CBOMCTB a30THOW, KOHLLEHTPMPOBAHHOM

CEepPHOM N MypaBbUHOM KMUCAOT.

MpoBoanTb, HabNOAATb U OO BACHATH
pe3ynbTaTbl NPOBEAEHHOIO

XUMUNYECKOTO 3KCNeEPUMEHTA

25

OcHoBaHuA HeopraHn4ecKkne 1

opraHn4yeckme

OCHOBaHMA C TOYKM 3PEHUA ATOMHO-
MOJIEKYNAPHOTO Yy4yeHusa. OCHOBaHUA C
TOUKM 3peHus Teopuu
3NEKTPONUTUYECKOM Anccoumnaumm.
OCHOBAHMA C TOYKU 3PEHUA MPOTOHHOM

Teopmn. Knaccudukauma OCHOBAHUM.

OnwucebiBaTb HeopraHmn4yeckue

OcHoBaHuA B ceeTe TI/M.

XapaKTepunsoBaTb CBOWCTBA
OpraHM4YecKux U HeopraHNYeCcKmx

6eCcKMNopoaHbIX OCHOBAHUMN B




XMMnyeckne cBOMCTBA OopraHn4yeckmnx "

HeopraHn4yeckKkmnx OCHOBaHMUM.

JdemoHcmpayuu. Konnekums wenoven u
aMuHOB. Blanmogencteme napos
KOHLLEHTPUPOBAHHbIX PacTBOPOB
CONITHOM KMUCNOTbl M aMMMaKa («abim 6e3
orHa»). NonyyeHne ammumaka um UsyvyeHue

ero CBOMUCTB.

JlabopamopHsie onbimei. NonyyeHne
HEepPacTBOPMMOro r'MApPoKcHaa 1 ero

B3aMMOJENCTBME C KUC/IOTOM

cBeTe ﬂpOTOHHOVI TEOPUN.

MpoBoanTb, Ha6fll'0£|,aTb M ONUCLIBATbL

XUMUNYECKUN SKCNEPUMEHT

26

AmdoTepHble coeguHeHuUsA
HeopraHn4YecKme u

opraHuyeckue

HeopraHuyeckme amopoTepHble
COeaAVHEHUA: OKCUAbI U TMAPOKCUAbI, —
MX CBOWMCTBA U NosydyeHune. AMdoTepHble
OopraHM4YecKkue coeanHEHNn Ha Npumepe
aMUHOKMUCAOT. MenTuapl M nenTuaHas

CBA3b.

XapaKTepn3oBaTb OpraHUYeckune u
HeopraHuyeckne amdoTepHble
CoeAMHEHUsA KaK BeLLecTBa ¢
ABOMUCTBEHHOWN PYHKLUMEN KUCNOTHO-

OCHOBHbIX CBOMNCTB.

AprymeHTMpOBaTb CBOMCTBA




demoHcmpauyuu. PaznuyHble cnydam
B3aMMOAENCTBMA PacCTBOPOB COJeM

ANOMUHUA CO LLENOYbIO.

JlabopamopHsie onbimsi. NonyyeHne
ampOoTepHOro rMapoKcMaa U nsyyeHue

ero CBOMUCTB

dMNHOKNCNOT KaK aMd)OTeprIX

OpraHMUYecKkux coeanHeHUNn.

PackpbiBaTb Ha OCHOBe
MeXnpeamMeTHbIX CBA3en ¢ buonornen
POJib AaMMHOKMUCNOT B OpraHu3aumnm

HKU3HHU

27

Conu

Knaccnoumkauma conen. ECTKOCTb BOAbI
M cnocobbl eé ycTpaHeHuAa. [lepexop,
KapboHaTa B ruapokapboHaT u obpaTtHo.

Obuwmne XMMN4YecKknue CBOIMCTBA CONEMN.

JemoHcmpayuu. NMonyyeHne KECTKOM

BOAbl U YCTPAHEHME €€ KECTKOCTMW.

JlabopamopHsie onbimel. [poBeaeHne

KQuyeCcTBEHHbIX peaKkumin no

XapaKTepunsoBaTb COIM OPraHNUYECKUX n
HEeOpPraHM4YeCKNX KUC/10T B CBETE TEOPUN

3NEeKTPOUTUYECKON AMccoUmaLmn.

CooTHOCUTb NpeacTaBUTENEN CONEn
OpraHNUYecKnx U Heo praHNYecKnx
KMCNOT C COOTBETCTBYIOLLEN

KNaccMdUKaLLMOHHOM rpynmnoun.

XapaKTepun3oBaTb }KECTKOCTb BOAbI U




onpeaeneHno coCrtaBa Conun.

npeanaraTb cNocobbl eé ycTpaHeHUs.

OnucbiBaTb 06LLIME CBONCTBA CO/EN B

ceete T2/.

npOBO,CI,MTb, Ha6J'IPO£I,aTb M ONUCLIBATbL

XMMUYECKUN SKCNEPUMEHT

28 MpakTuyeckan pabota Ne 2. PelleHune akcnepMMeHTanbHbIX 3a4a4 No | MnaHMpoBaTh, NPOBOANTL, HAbAOAATD
PelleHne aKcnepuMeHTanbHbIX | TeMe: «BeliecTBa n nx cBOMCTBa» M ONUCbIBATb XMMMUUYECKNIA SIKCNEPUMEHT
3a4a4 no Teme «BewecTsa 1 nx c cobntogeHnem npaBun TEXHUKU
cCBOMCTBa» be3onacHocCcTH

29 MoBTOpeHMe u 0606WEeHNne TecTnpoBaHue, peweHne 3aga4 u BbINONHATb TECTbI, pewaTb 334344 U

TéMbl

yNpaxXHEeHWM no Teme

YyNpasKHEeHUA No Teme.

MpoBOAUTb OLLEHKY COOCTBEHHbIX

LI,OCTVI)-KEHMVI B YCBOEHUW TEMBbI.

KoppeKTupoBaTb CBOU 3HaHUA B

COOTBETCTBUU C NNIaHUNPYyEMbIM




pe3ynbTaToM

30

KoHTponbHasa paboTta Ne 2 «BeuwiectBa 1 nx cBomcTea»

31-34

Tema 4. Xumua n cospemeHHoe obwectso (4 u)

31

XMmMunyecKana TexHo0rma

MOHATME O XMMWYECKOW TEXHONOMUM.
XMMUYecKkmMe peakuuMm B NPOM3BOACTBE
amMmMMaKa Z MeTaHona. Obuwasn
KnaccuduKaLMoHHasnA XapaKTepmUcTMKa
peakuuii CMHTe3a B NPOM3BOACTBE ITUX
NPOAYKTOB. HayuyHble NPUHUMNBI,
Nexalme B OCHOBE MPOU3BOACTBA
amMMaKa U meTaHosa. CpaBHeHME 3TUX

npon3soacTB.

LemoHcmpayuu. Mopenn
NPOMbILNEHHbIX YCTAHOBOK NOAYYEHUA

CepHOVI KNUCNOTbl U CMHTE3A aMMUMAKA

XapaKTepmnsoBaTb XMMUYECKYIO
TEXHOJIOTMIO KaK NPOM3BOAMUTE/bHYIO

cmny obuiecTtBa.

OnucbiBaTb XMMUYECKUe npoLuecchl,
nexauine B OCHoBe nNponsBoacTsa
dMMUMaKa N METAHOJ1a, C NMOMOLLbIO

POAHOTO A3blKa U A3blKa XUMUN.

YcTaHaBAMBaATb aHaNOMMM MeXay ABYMA

npon3soacTreammu.

dopmynmpoBaTb 06LME HAYUYHblE

NPUHLUUMNblI XMMKNYECKOTIo Npon3BoacTBa

32

Xumunyeckasn rPaMOTHOCTb KaK

KOMMOHEHT 06LWen KyAbTypbl

MapKMpPOBKa YNaKOBOYHbIX MaTepUasos,

3NEKTPOHUKUN N OBbITOBOM TEXHUKM,

AprymeHTMpoBaTb HEOH6X0AMMOCTb

XUMUNYECKO U rPamMoOTHOCTU KaK




Yye/l10BEKa 93KOJION'MYHOTOo TOBApa, NPOAYKTOB
NMMUTaHUA, STUKETOK MO yXo4ay 34

oAeXKaoMn.

LdemoHcmpayuu. BuaeodparmeHTbl U
Ccnangbl 0 CTENEHMN 3KONOTNYECKOM

YUCTOTbI TOBApPaA.

JlabopamopHsie onbimel. 3yyeHne
MapPKMPOBOK Pa3NNYHbIX BUAOB
NPOMbILWNEHHbIX U MPOAO0BONbCTBEHHbIX

TOBapOB

KOMMOHEHTa 06 WEeKyNbTypPHOM

KOMNETEHTHOCTU Ye/ZT0OBEKaA.

YmeTb nony4yaTb He0bXoanmyto
MHPOpPMaLMIO C MAPKUPOBOK Ha
YNaKOBKaX Pa3/INYHbIX NPOMbILUAEHHbIX

M NpoaoBO/IbCTBEHHbLIX TOBApPOB

33—34

MNosTopeHue n 0606wWweHne Kypca. MoaseaeHue UToros yuebHoro roga

35

Pe3epBHOe Bpemsn




YyebHO-MeToANYECKM KOMNAEKT ANA MU3y4yeHua Kypca xmmuum B 10—11

Knaccax 6a3oBOro yposHs.
YMK «Xumumsa. 10 knacc. ba3oBbi ypoBeHb»

1. Xumma. 10 knacc: yueb. ana obueobpasosaT. opraHmsauuii / O. C. FabpuensH,
N. T. Octpoymos, C. A. ChagkoB. Xumma. 10 Knacc. ba3oBbi ypoBeHb. Y4eOHUK. —

M.: MNpoceeweHune, 2019

2. 0. C. rabpuensax, N. . Ocmpoymos, N. B. AkcéHosa, Xnmma. 10 Knacc. ba3oBbin

ypoBeHb. MeToamyeckoe nocobue.

3. 0. C. labpuensaH, C. A. Cnadkos. Xumus. 10 knacc. ba3oBbi ypoBeHb. Paboyas

TeTpaab.
4. 0. C. rabpuensH, N. B. Tpueybuak. Xumua. 10 Knacc. 3agayHunK
5. 9nekTpoHHaa popma y4yebHumKa.

YMK «Xumums. 11 kKnacc. ba3oBbi ypoBeHb»

1. Xumusa. 11 knacc: yuyeb. ana obueobpasosart. opraHusauuit / O. C. Fabpuensn,
N. T. Octpoymos, C. A. ChagkoB. Xumma. 10 Knacc. ba3oBbil ypoBeHb. Y4EOHUK. —

M.: MNpoceeweHune, 2019

2. O. C. labpuenaH u op. Xumua. 11 knacc. basosbii ypoBeHb. MeToanyeckoe

nocobue.

3. 0. C. labpuensH, C. A. Cnadkos. Xumus. 11 knacc. ba3oBbi ypoBeHb. Paboyas

TeTpaab.
4. 0. C. rabpuensH, U. B. Tpueybuak. Xumusa. 11 knacc. ba3oBblit ypoBeHb.
5. dneKkTpoHHasa ¢opma y4yebHUKa.

UngopmayuoHHble cpedcmea



UHmMepHem-pecypcbl Ha pycCKOM A3biKe

1. http://www.alhimik.ru MpeacTaBneHbl cnegyowme pybpuKku: coBeTbl abUTYPUEHTY,

YYUTENIO XMMUK, CNPABOYHUK (O4eHb 6onbwan noabopKka Tabaumy M cNpaBoOYHbIX
MaTepuanos), BECENas XMMMUA, HOBOCTU, ONMMNMAALbI, KyHCTKamepa (macca

MHTEPECHbIX UCTOPUNYHECKUX CBEAEH VIVI)

2. http://www.hiiru/ MypHan «XMMMUA U KU3Hb» MNOHATHO W 3aHUMATENbHO

pacCCKa3blBaeT 060 BCEM MHTEPECHOM, 4YTO NpPOUCXOoAUT B Hayke U B MUPE, B

KOTOPOM Mbl XUBEM.

3. http://chemistry-chemists.com/index.html DNEKTPOHHbIN }KYPHaN «XUMUKU N XUMUA». B

KypHane npeacraBneHo MHOXKeCTBO OfMbiTOB MO XMMUU, COOEPHUTCA MHOTIO
3aHMMaTe/IbHOM I/IH(I)OpMaLI,MM, I'IO3BOJ1FIIOLLI,€I71 yB/1e4yb Y4Y4EHNKOB

IKCNeEPUMEHTAAN bHOM YacTblo npeameTa.

4. http://c-books.narod.ru JInTepaTypa No XMmMumu.

5. http://1september.ru/. ypHan «lepBoe ceHTABPA» ANA y4UTeNnen U He TONbKO. B

HEM npegcrtasaeHo 601blIOE KONMYECTBO pa60T Y4EHUKOB, B TOM 4UCNE WU

nccnenoBaTenbCKoOro Xxapakrtepa.

6. http://schoolbase.ru/articles/items/ximiya BCEPOCCUMCKUI WKOAbHLIM MNOPTAn Co

CCbl/IKAaMU Ha obpa3oBaTesibHble CalTbl MO XUMUM.

7.  www.periodictable.ru  COOPHMK  CcTaTeh O  XMMMUYECKUX  3/IEMEHTaXx,

WUNNIOCTPUPOBAHHbIN 3KCNEepPUMEHTaMMU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

O6veKkmobl yuebHbix 3KCKypculi

1. MVSGMZ MUHepanornyeckue, KpaeBeavyeckume, XyaoxecTtBeHHble,

MoNAnUTEXHUYECKNIA.

2. NabopaTtopuu: y4ebHbIx 3aBefeHUI, arpoxumnabopaTopumm, IKONOTUYECKME,

CaHaINNAIMNONOTNYECKHE.

3. AnTekw.

4. Npon3BOACTBEHHbIE 06beKTbl: XMMUYECKME 3aBo4dbl, BOAOOYUCTHbIE

coopyXKeHUna n gpyrme mectHble npomn3soacCcrtea.

MaTepuanbHoO-TexHUYecKkoe obecneueHmne KabuHera xumum
HaTtypanbHbie 06beKTbl

HaTypanbHble 06beKTbl, UCNONb3yemble B 7—9 Knaccax npu obyyeHuu
XMMUK, BKAIOYALOT B CebA KONNEKUUM MUHEPANOB U FOPHbIX NOPOA, METAN/I0B U
CNAaBOB, OKCMAOB, KMUCNOT, OCHOBAHWUN, CONEN, B TOM YUCNe U MUHEPANbHbIX
yOoO6peHn, a TaKXKe KONNEeKUMU OpraHMYEecKMX BELWEeCTB M MaTepuanos,
npeaycmoTpeHHbix ®IFOC («HedTb M NpoayKTbl eé nepepaboTku», «KameHHbIN
yroib W NPOAYKTbl  KOKCOXMMMYECKOrOo  Npou3BOACTBa», «BO/IOKHa»,
«Mnactmaccbi» 1 T. A. O3HaKomaeHue ¢ 06pasLammn UCXOAHbIX BELLECTB U FOTOBbIX
n3genui No3BoJsiAeT NoAyYuUTb HarnagHble npeactaBneHma ob 3TMX maTtepuanax,
MX BHELHEM BMAE, @ TaKXKe 0 HEKOTOPbIX GU3NYECKUX CBOMCTBAX. 3HAUYUTE IbHbIE
y4yebHO-No3HaBaTe/IbHble BO3MOMHOCTU MMEIT KOMJEKUMU, WU3rOTOBJIEHHbIE
camumm obyvarowmmmca. MpeameTbl ANA TaKMX KOANEKUMA cobuparoTca BO

BPEMSA 3KCKYPCUM N APYTUX BHEYPOUHbIX 3aHATUN.

Konnekuymu MCNOJZIb3YKOT TOJIbKO 414 O3HaKOMJ/IEHUA o6yqa+ou.|,14xcn C

BHeWHMm BUMAOM U ¢M3W-IECI-(VIMVI CBOWCTBAMM Pa3/INyHbIX BewectB "



MmaTepumanos. ﬂ,]’lﬂ nposegeHna XMMnU4eCKkmnx onbliTOB KOJ/I/IEKUUU UCMO/b30BaATb

HENb3A.
Xmunueckue peaKTuBbl U mMaTepuabl

ObpalweHne co MHOrMMM BellecTBamMu TpebyeT cTpororo cobatogeHun
npaBua TEXHUKU 6e30MacHOCTU, 0COBEHHO MNPWU BbINOJHEHWUMU OMbITOB CaMUMMU
obyyarowmmmncs. Bce Heobxogumble Mepbl MNPeAOCTOPONKHOCTM YKasaHbl B
COOTBETCTBYIOLMX [AOKYMEHTAX M WMHCTPYKUMAX, a TaK¥e B nocobuax Aana

yunTenien XMumnm.

Bce peaKTMBbl M MaTepuanbl, HYXKHble A1a nNpoBeAeHUA [EeMOH-
CTPaLMOHHOro Z YYEHUYECKOTO  3KCMEepPUMEHTa, nocrasnaatoTcA B
oblieobpasoBaTenbHble OpraHM3auMn LUEHTPANM30BaHHO B BUAe 3apaHee
YKOMMNEKTOBAHHbIX  Habopos. Mpwn HeobxoaMMocCTH npuobpeTeHuns
[ONOJIHUTENbHbIX  PEeakKTMBOB UM MaTepuanoB creayeT obpawartbca B

cneumaan3mpoBaHHble MarasuHbl.
Xrumuueckan nabopatopHan nocyaa, annapaTtbl U Npubopbl

Xumun4yeckaa nocyga noapasgenAaerca Ha ABe rpynnbl: ANA BbINOJIHEHUA

onbiTOB O6y‘-lalOLLI,VIMVICFI M onAa 4eMOHCTPAUMOHHbIX OMbITOB.

Mpunbopbl, annapaTbl U YCTAaHOBKU, UCNONb3YyeMble Ha YPOKax Xumumn B 7—9
Knaccax, KnaccuduumpyloT Ha OCHOBE MNPOTEKAMWMX B HUX GU3UYECKUX WU
XMMMYECKUX NPOLLECCOB C y4acTUEM BeLLEeCTB, HaXOAALLMXCA B Pa3HbIX arperaTHbIX

COCTOAHUNAX:

1) npnbopsbl Ans paboTbl ¢ rasamum — nosy4yeHue, cobmMpaHme, OYUCTKA, CYLUKa,
MOr/NIOWEHMNE ra30B; peakuMmn mexay NOTOKaMU ra3oB; peakunn mexay rasamm B

3N1EeKTPUYECKOM paspage; peakumm mexay rasamu npu noBbIlEHHOM AaBAEHUY;

2) annapaTbl M NPUBOPbLI ANA OMbITOB C XUAKUMU U TBEPALIMU BELLECTBAMU —



neperoHka, ¢punbTpoBaHWE, KPUCTANAM3AUMA; NPOBEAEHME pPeakunuin mexxay
TBEPAbLIM BELLECTBOM U MKUAKOCTbIO, MWAKOCTbIO U MUAKOCTbIO, TBEPAbIMMU

BeLLeCcTBaMMU.
3) patunkm pH, anekTponpoBOAHOCTH, TEMNEPATYPbI U Ap.

BHe 3TOM Knaccupukaumm Haxogutca y4dyebHaa annapaTypa, npea-
Ha3HAYeHHaa AaA  M3y4YeHUA  TEeOpPeTUYEeCKMX BOMPOCOB  XUMUU:  ANA
AEMOHCTPALMN  3NEKTPOMNPOBOAHOCTM PAcTBOPOB W ABUMKEHMA WOHOB B
3NIeKTPUYECKOM NOJe, ANA WU3YYEHUA CKOPOCTU XUMMUMYECKOM peakumn W

XNMHNYECKOTO paBHOBECUA, SNNEKTPOJTN3A, MEPETOHKH HECI)TI/I nT. 4.

BcnomoraTtesibHyl0 pPoOnb WUrpatdT uU3MepuTesibHble U HarpesaTe/ibHble

npmbopbl, pa3nnyHbie npucnocobneHnsa gna BbiNOSIHEHMS OMNbITOB.
Mopgenu

O6beKkTamn MOAENUPOBAHMA B XMMWUKU SBAAKOTCA aTOMbl, MOJNEKY/bI,
KPUCTaNNbl, 3aBOACKME anmapaTtbl, a TaKXe XUMUYEcKue npoueccbl. B
npenoAaBaHUM XMMUN UCNONBL3YIOT MOAENN KPUCTAIZIMYECKMX PELUETOK anmMasa,
rpaduTa, cepbl, pochopa, okcnaa yrnepoga(lV), noga, xenesa, meau, marHms,
MOAENN  KPUCTANIIMYECKUX PELUETOK BaXKHEWWMUX npeacTtaBuTeNnei Knaccos

OpPraHUYecKUx cCoegUHEHUMN.

Bbinyckatotcs Habopbl mopaenem aToMoB ana COCTaB/IEHUA
LIAPOCTEPXKHEBLIX MOAENEN MOJIEKYN, B MepBylD o4vepenb, OpPraHUYeCKUx

coeNHEHU.
YyebHble nocobua Ha neyaTHOM OcCHOBe

B npouecce obyyeHMa XuMMUM UCMONBL3YIOT Cchaeaylowme TabAMUbI
MOCTOAHHOrO  3KCMOHMpoBaHuA:  «llepuMogmuyeckaa cucTeEMa  XMMUYECKUX

anemenToB . . MeHaeneesa», «Tabnmua pacTBOPUMOCTU KUC/IOT, OCHOBAHUN U



conem», «INEKTPOXMMUYECKUN pAL  HaANPSKEeHUA MeTannoB», «BaneHTHble
COCTOAHMA aToma yrnepoga», «[lpoCTpaHCTBEHHOE W 3N1EKTPOHHOE CTPOEHMe

MOJIEKY1 OPraHUYECKUX COEANHEHUINY U Ap.

[nAa opraHuM3auun camocToaTenbHOM paboTbl 0Oy4YalOWMXCA Ha YpPOKax
MCMNONb3YIOT pa3HoobpasHble ANAAKTUYECKME MaTepuanbl: TeTpaau Ha nevyaTHOM
OCHOBE WK OTAeNbHble paboyne NNCTbl — MHCTPYKLMU, KapTOUYKM C 3a4aHUAMM
Pa3HOM CTeneHn TPYAHOCTU ANA U3y4YeHUA HOBOrO mMaTepuana, CaMoMpOBEPKMU U

KOHTPONA 3HAHUA.
KpaHHO-3BYKOBbIE CpeacTBa 06yueHus

K 3KpaHHO-3BYKOBbIM CpeacTBam o0bOyyeHMA OTHOCAT Takue nocobwus,
KOTOpble MOTyT OblTb BOCMPUHATbI C MOMOLLbIO 3pEHUA U CNyXa. ITO KUHODUABbMBI,
KUHOOparmeHTbl,  AvaduUAbMbl,  AMANO3UTMBLI  (cnaiabl),  eguHUYHble
TpaHcnapaHTbl Aana rpadonpoektopa. Cepun TpaHCNapaHTOB NO3BOJANOT
MMUTMPOBATb [ABUXKEHME MNyTEM NOCNefoBaTeNbHOrO HA/NIOXKEHUAs O4HOro

TpaHCcnapaHTa Ha ApPYrow.
TexHuueckue cpepcrsa obyuyeHusa (TCO)

BONbWWHCTBO TEXHMYECKUX cpeactB obyyeHUs He paspabaTtbiBanocb
CNeunanbHO ANA WKO/Abl, @ U3HAYaNbHO CAYXWUAO ANA nepeaadun u obpaboTku
MHbOPMaLMK: 3TO PA3NINYHOTO Poaa MPOEKTOPbI, TENEBU30PbI, KOMMNbIOTEPDLI U T.
A. B yuebHO-BOCNMTATE/IBHOM NPOLLECCE KOMMbIOTEP MOXKET MCNONb30BaATLCA A5

pelweHua 3a4a4 Hay4yHOM opraHM3aummn Tpyaa yuuTens.

MpY MCNONb30BaHUM TEXHUYECKUX CPeACTB ObyyeHMA cneayeT y4UTbiBaTb
BPeMEHHb/e OrpaHudyeHunA, Hanaraembole CaHUTapHbIMKU NPaBUAAMU U HOPMaMMU
(CaHMuH). HenpepbiBHaA NPOAONKUTENBHOCTb AeMOHCTpaummu
BMOEOMATEPUANIOB Ha TeNeBM3MOHHOM 3KpaHe WM Ha 6onbwom 3KpaHe C

MCNoJZib30BaHNEM MyanVIMELI,VIVIHOFO NPOeKTopa He A0J1XKHa npeBbliwaTtb A/1A



obyyatowmxca B X - Xl| knaccax Ha ypoke 30 muH Takoe »Ke oOrpaHuYeHue
PacnNpOCTPaHAETCA HA HENPEPbIBHOE UCMO/b30BaHNE MHTEPAKTUBHOM A0CKM U Ha
HenpepbiBHYO paboTy oby4yaloWwmMxcA Ha NEepPCOHASIbHOM  KOMMboTepe.
PasmelLaTb MHTEPAKTUBHYKO OOCKY CaefyeT TaK)Ke KaK U 0OblYHyl: Ha TOW XKe
BbicOTe, obecneumBas npu 3TOM paBHOMepHOe ocBelleHue. Korga AoCKa He
ncnonb3yetca, eé HeobxoANMMO OTKAOYATb. 18 NPOPUNAKTUKN YTOM/IEHUA 133 B
y4yebHbIn  npouecc HeobxoaAMMO BKAKOYATb PaA3NMYHbIE BUAbI OEATENLHOCTY,

BK/IOYAA CNeUuanbHy rMMHACTUKY ANA r1as.
O6opypoBaHMe KabuHeTa Xumum

KabuHeT  xumuum  gosxkeH  6biTb  o0bopyaoBaH  cneumanbHbIM
[EMOHCTPALMOHHbIM  cToIoM. [lna  obecneyeHus  Aydywen  BUAMMOCTM

AE‘MOHCTpaLI,MOHHbIIZ CTON peKomeHAyeTCA YCTaHaB/INBaATb HAa NOAUYM.

B KabuHeTax XMMWUW YCTaHABAMBAIOT  ABYXMECTHblEe Yy4YeHMYecKue
nabopaTopHble CTONblI C MNOABOAKOW 3/NEKTPOIHEPTUU. YUYeHUYECKUE CTOJbI
[AOJ/IKHbl MMETb MOKPbITUE, YCTOMYMBOE K AEWUCTBUIO arpeccUBHbIX XMMUUYECKUX
BELLEeCTB, M 3aWMTHble OGOPTUKM NO HapyXKHOMY Kpat. KabuHeTbl XMmMUM
060pYAYIOT BbITAXKHbIMM WIKapamMM, PacnoNoKeHHbIMU Y HapPYyXKHOW CTEHbI BO3/ie
ctona yuutens. [na nposBeaeHMA NabopaToOpPHbIX OMbITOB WUCMO/b3YOT TO/IbKO

MWHU-CMTUPTOBKMWN.

YyebHble AOCKM A0/KHblI ObITb U3rOTOBJIEHbI M3 MaTEPUaNioB, UMEKLLUX
BbICOKYIO aAresuio C MaTepuanamu, WCNONb3yeMbIMU AN MUCbMa, XOPOLIO
O4YMWATLCA BAAXKHOM TFyOKOM, ObiTb M3HOCOCTOMKMMW, MMETb TEMHO-3eNEHbIN
uBeT WM aHTM6AMKoBOe MNOKpbITUE. YyebHble A0CKM obopyayoT codputamuy,
KOTOpble A0NXKHbI MPUKPENNATLCA K cTeHe Ha 0,3 M Bbille BEPXHEro Kpas A0CKU U

BbICTYNaTb BNepén Ha pacctoaHune 0,6 m.

TeneBn30pbl yCTaHABAMBAOT Ha crneumanbHbiXx Tymbax Ha BbicoTe 1,0—1,3



M OT nona. [lpn npocmoTpe Tenenepenad 3puTenbCKkMe MecTa  LOJIKHbI

pacnonaraTbCA Ha PAacCTOAHUMN He MeHee 2 M OT 9KpaHa A0 rnas o6yqa+ou1,1/|xc54.

[na MaKcMManbHOro WCMONb30BaHWA AHEBHOro CBeTa U PaBHOMEPHOro
oCBellleHMA Yy4YebHbIX MOMelleHUA He cneayeT pa3mellatb Ha MNOAOKOHHMKax
LUMPOKOJIUCTHbIE PACTEHMA, CHUXKAlOLIME YPOBEHb eCTeCTBEHHOro OCBeLleHUS.
BbicoTa pacTeHU He AonXHa npeBbiwaTbl5 cm (0T NOAOKOHHMKA). PacTeHus
LenecoobpasHo pasmellaTb B MEPEHOCHbIX LBETOYHMULAX BbicOTOM 65—70 cm OT

nonaa nanm noABeCHbIX Kalino B MPOCTEHKAX MexXay OKHaMM.

Ana otpenku y‘-lE6HbIX I'IOMGLLI,EHMﬁ MCNONBb3YIOT MaTepuasbl U KPacCku,
co3parowme MaToBYHO MOBEpPXHOCTb. [nAa cTeH yqe6Hb|x I'IOMGLLI,EHMﬁ cneayert
MCNONb30BaTb CBET/Ible TOHA KENTOro, 6e>|<eBoro, pO30BOrO, 3en€Horo, I'OJ'IY6OI'O

LBETOB; AN1A ABEPEN, OKOHHbIX pam — benbii UuBeT.

KabuHeT xumum ponkeH 6biTb OCHAWEH XONOAHbIM U TOPAYMM

BOZIOCHAOKEeHNEeM 1 KaHanmsaumen.

B KabuHeTe xumun obazaTenbHO AOJ1XKHa 6bITb anteyka, CoCTtas KOTOpOVl

YTBEPKAAETCA MECTHbIMU OpraHamm ynpaBaeHus.
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