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PabGouas nporpamma no xumum s 10-11 knaccos
[TOSAACHUTEJIbHAS 3AIINCKA
[Iporpamma xypca xumuu ans 10-11kmace oOmieoOpazoBaTenbHBIX yupexkaeHuil. (ba3zoBblit
ypoBenb) [abpuensn O.C [Jonymieno MunuctepctBoMm o0pa3oBanus u Hayku PO M.: [Ipoda
2010r.
B paboueii mporpamme npeaycMOTPEHO pa3BUTHE BCEX
OCHOBHBIX BHJIOB JCATEIBHOCTH 00y4aeMbIX,IPECTABICHHBIX B IPOrpaMMax JJisi HAa4aJIbHOTO
0011ero 1 0OCHOBHOT0 0011ero oopasoBanus. OHAKO cofep kaHue TaHHOM pabodel mporpaMmsl
uMeeT 0COOEHHOCTH, 00yCIIOBIICHHbIE, BO-TIEPBHIX, MPEAMETHBIM COACP)KaHUEM U, BO-BTOPHIX,
IICUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMU 00y4aeMbIX.
[Tpu u3ydeHuHn XuMuH, rae BEAYILYIO pOJib UTPAET IO3HABATENIbHAS JESATEIbHOCTh, OCHOBHBIE BU
Jbl y4eOHOMU JeATeNbHOCTH 00yJaroIuXCcsl Ha YpOBHE yUe€OHbIX JEHCTBUI BKIIIOUAIOT YMEHMUS
XapaKkTepru30BaTh, O0BICHATH, KIIACCH(PHUIINPOBATH, BIAIETh METOIAMH HayYHOT'O TIO3HAHUS,
IIOJIHO ¥ TOYHO BBIPAKaTh CBOU MBICIIH,
apryMeHTHPOBATh CBOIO TOUKY 3pEHMUsI, paboTaTh BrpyIIIle, IPEACTABIATh U COOOIIATh
XMMUYECKYI0 MH(POPMALIUIO B YCTHON M MUCBMEHHOU (hopMe U Ip.
OpHolt n3 BaKHEHIINX 33124 00y4eHUs B CPEHEH LIKOJIE ABJISETCS MOAT0TOBKA O0yUYarOLIXCs
K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY KM3HEHHOT'O U IIPO(ECCUOHATIBHOTO MYTH.
OO0yuaromiyecs JOJKHBI HAYYUTHCSI CAMOCTOSITEBHO CTABUTH LIE€H U ONIPEIEIIATh
IyTU UX TOCTUKEHUS, UCII0JIb30BaTh IPUOOPETEHHBIN B IIIKOJIE ONBIT
NeSITeIbHOCTH B PeabHOM KU3HU, 32 paMKaMu y4eOHOro mporecca.
CornacHo 00pa30BaTeIbHOMY CTaHAAPTY IJIaBHBIE LeJIU CPEeIHEro o0mero o0pa3oBaHus:
(dbopMHpOBaHUE LIETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOI'O Ha IPUOOPETEHHBIX 3HAHUSAX,
YMEHUSX U CIIOCO0aX JIeITeNbHOCTH;
npruoOpeTeHue onbITa pa3HOOOpa3HOH 1eATEIbHOCTH, ONbITA TO3HAHUS U CAMOIIO3HAHMUS,;
MOJIrOTOBKA K OCYILECTBIEHUIO OCO3HAHHOTO BBHIOOpA HHIUBUAYAIFHON 00pa30BaTEIbHON HITH
npodecCuOHATBLHON TPAeKTOPHH.
Bosnbiioii BKag B TOCTUKEHHUE 3TUX LEIEH CPETHETO
o0riero o6pa3oBaHysl BHOCUT H3y4YeHHMeXUMHHU, KOTOpOe NMPHU3BAHO 00eCeYUTh:
(GbopMUpOBaHNE CUCTEMBI XMMUUYECKUX 3HAHUHM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTHHBI
MUDA;
Pa3BUTHE JTUYHOCTU 00YYAIOIINXCS, UX UHTEJUIEKTYalbHOE U HPAaBCTBEHHOE
COBEpILEHCTBOBaHME, (POPMUPOBAHHUE Y HUX T'YMaHUCTUUYECKUX OTHOIIEHUH U HKOJIOTMUECKU
11€J1€c000pa3HOro MOBEACHMUS, B OBITY U TPYJOBOMU J€ATEIbHOCTH;
BbIpa0OTKY y 00y4aronMxcsi TOHUMaHUs 00IECTBEHHONW NOTPEOHOCTH B Pa3BUTUN XUMUH, A
Takke (OPMUPOBAHNE Y HUX OTHOILLIEHUS K XMMHUU KaK BO3MOKHOM 00sacTu Oynyiei
IIPAKTUYECKON AESITEIBbHOCTH;
dbopMupoBaHre YMEHUN 0€3011acHOTr0 00paIleHus ¢ BEIECTBAMHU, UCTIOIb3YEMBIMU B
MIOBCEIHEBHOM JKHU3HM.
ey u3y4yenusi XuMHH B cpeaHei (IOJHOM) mIKoJIe:
dopmupoBaHue Yy 00y4aromuxcs yMEHUS BUIETh U TOHUMATh
LEHHOCTh 00pa30BaHMs, 3HAUUMOCTh XUMUYECKOTO 3HAHMS JIIsl KaXKJIOTO YeI0BeKa, He3aBUCUMO
0T ero npo(hecCHOHAIBHON JAeATeIbHOCTH;
dbopMupoBaHUEe y 00Y4arOMIUXCS YMEHUHN pa3inyaTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHbBIE
BBIBO/JIbI, BUJIETh UX CBA3b C KPUTEPHUSIMH OLIEHOK U CBS3b KPUTEPUEB C ONPENEICHHON CUCTEMOM
LeHHOCTEeH, GOpMYIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
(dopmupoBaHUe Yy 00yHaromuXcs HEJIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMHUH B CO3aHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOI KapTUHBI MUPA; YMEHHUS O00BACHATh OOBEKTHI U TPOLIECCHI
OKPY’KaIOILEeH IEHCTBUTEIIBHOCTU — IIPUPOIHOM, COLUUAIIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl,— UCIOJb3Ys AJISl 3TOr0 XMMUUYECKHE 3HAHUS;
nproOpereHne 00yJaroIMMUCS OIbITa Pa3HOOOPA3HOM JesITeNbHOCTH, OIBITA IO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBbIX HABBIKOB, UMEIOIINX YHUBEPCATIbHOE 3HAUEHHUE VI PA3IUYHBIX



BUJIOB JICATEIIPHOCTHU (HABBIKOB PELICHUS MPOOIeM, MPUHATHUS PEIICHHIA, TOUCKA, aHAIHN3a ’
00paboTku nHGOpMaIMU, KOMMYHHUKAaTUBHBIX HABBIKOB, HABHIKOB U3MEPEHH, HABBIKOB
COTPYIHUYECTBA, HABBIKOB 0€30MIaCHOTO OOpAIICHHSI C BEIIECTBAMH B IIOBCEIHEBHOW KU3HN).
LleHHOCTHBIE OPUEHTUPBI COJEPKAHUS Kypca XUMHUHU B cpe/iHel (TOTHOM) IIKOJIE HE 3aBUCAT OT
YPOBHS U3YYCHUS U ONPEACTSIOTCS CEIUPUKON XUMUU Kak Hayku. [[oHsATHE «1IEHHOCTHY
BKJIFOYAET €IMHCTBO OOBEKTUBHOIO (CaM 00BEKT) U CYObEKTUBHOTO (OTHOIIIEHHE CYOBEKTa K
00BEKTY), TOITOMY B KaYECTBE [ICHHOCTHBIX OPHEHTUPOB XUMUIECKOT'0 00pa3oBaHUs
BBICTYNAIOT OOBEKTHI, H3y4aeMbI€ B Kypce XUMHUU, K KOTOPBIM y ydaiuxcs GpopmMupyercs
[IEHHOCTHOE OTHOIIeHHE. [Ipy 3TOM BEIyIyIO pOJIb UTPAIOT MO3HABATEIHHBIC IICHHOCTH, TaK KaK
JaHHBIA y4eOHBIN MpeMET BXOAUT B TPYIIY MPEIMETOB [T03HABATEIHHOIO IIUKJIA, [JIaBHAS LIEJIh
KOTOPBIX 3aKIIFOYAETCS B U3yYCHUH MPUPO/IBL.

OcHOBY N03HaBaTENIbHBIX LIEGHHOCTEN COCTABISIOT HAyYHbIE 3HAHUS, HAYYHBIE METO/IbI
MO3HAHUS, a [EHHOCTHHIC OPUEHTAIINH,

dbopMupyeMbIe y yJalIuxcs B MPOIECCe U3YUCHUSI XUMUU, IPOSIBIISIFOTCS:

B IIPU3HAHUY [ICHHOCTH HAyYHOTO 3HAHUS, €T0 MPAKTUICCKON 3HAYMMOCTH, JOCTOBEPHOCTH;

B [IEHHOCTH XUMHUYECKUX METOJ/IOB UCCIICIOBAHMUSI )KUBOI 1 HEKUBOI MPUPOIBL;

B MTOHMMAHUHU CJIIOKHOCTH ¥ IIPOTHBOPEUYNBOCTH CAMOTO MPOIiecca MO3HAHUS KaK H3BEYHOTO
ctpemienus k Mcrune.

B kadecTBe 00BEKTOB IICHHOCTEH Tpy/ia ¥ ObITa BEICTYIAIOT TBOPUYECKAs CO3UAATEIbHAS
JESITENIbHOCTD, 3/I0POBbI 00pa3 *U3HU, a ICHHOCTHBIE OPUEHTALIMU COJIEPKaHUs Kypca XUMHUH
MOTYT paccMaTpUBaTLCS Kak (OPMUPOBAHUE:

YBXUTEILHOTO OTHOILIEHHS K CO3HIaTEIbHOM, TBOPUECKOH EATEeIbHOCTH;

MOHMMAaHUS HE0OXOIMMOCTH 3JI0POBOTO 00pa3a KU3HU;

NOTPEOHOCTH B 0€3YCIIOBHOM BBIIIOJIHEHUHU TIPABHII O€30M1aCHOTO MCTIOIb30BAHUSI BEILIECTB B
IMOBCEAHEBHOM XKU3HU;

CO3HATENbHOTO BhIOOpa OyayIiei npodeccuoHalbHOM 1eATeIbHOCTH.

Kypc xumun 00s1aaeT BO3MOXHOCTAMU 111 (QOPMUPOBAHHSI KOMMYHHUKATUBHBIX

[IEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIOT MPOIECC OOIIEHUS, TPAMOTHAs PEYb.

[{eHHOCTHBIC OPHEHTAIIMU KypCca HAMPABJICHBI HA BOCIIUTAHNE y 00 yJarOIINXCS:

MPABUJILHOTO HCIIOIh30BAHMS XUMUYECKOW TEPMUHOIOTHH U CUMBOIIUKH;

MOTPEOHOCTH BECTH JTUAJIOT, BHICIYIINBATH MHEHUE OIMIOHCHTA, y4aCTBOBATH B INCKYCCHH,
CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U apTyMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHUS.
OO6m1as xapakTepucTruka y4eOHOro Kypca

KecTtkuii TMMHUT BpeMEHH, OTBEICHHBII Ha N3Y4YeHHE XUMHUH Ha 6a30BOM ypOBHE, U
COOTBETCTBUE 00Pa30BaATEILHOMY CTAHIAPTY ONPEACIIIIN TIIATSIBHBIA OTOOP COIEPIKAHUS
Kypca XUMHH, KOTOPBIH MO3BOJIHT:

COXPAHMTH JJOCTATOYHO IIEJIOCTHBIM U CUCTEMHBIH KypC XHUMHH, KOTOPBIA (hopMHUpOBAJICS Ha
MPOTSKEHUH JIECATKOB JIET, KAaK B COBETCKOM, TaK U B POCCHICKOMN LITKOJIE;

OCBOOOJIUTH KYpC OT U3JIUIITHE TEOPETU3UPOBAHHOTO U

CJIOHOT'0 MaTepuaa, st OTpabOTKUKOTOPOro TpeOyeTcss HeMalo BPEeMEHH,

MaKCHMaJbHO COKPATHUTh Ty OMHCATEIBHYIO YaCTh B COJICPYKAaHUU YICOHOHN JTUCIIUTUINHEI,
KOTOpasi HOCUT CYry0O 4acTHBIN

XapakTep U YMECTHA, CKopee, TS MPO(HIEHBIX TITKOJ U KJIaCCOB;

BKIIIOUUTH B KypC MaTepual, CBI3aHHBIN C TTOBCETHEBHOM KU3HBIO YEIOBEKa, C
OyaymernpopecCHOHATBHON NeATeIbHOCTIO BBITYCKHUKA, KOTOpask HE MMEET SIPKO BBIPAKEHHO
1 CBSI3U CXUMUEH.

MeTom0m0rnYecKOi OCHOBOM MOCTPOCHUS YIE€OHOTO COAEPKaHUsI XUMHH JIJIST CPETHEN TITKOJIBI
©a30BOT0 YPOBHS SIBUJIACH M/Iesl HHTETPHPOBAHHOI0 KypPCa, HO He eCTeCTBO3HAHUS, 2 XUMUH.
CTpyKTypa mpeaiaraeMoro Kypca pemiaeT J1Be poOJIeMbI

UHTETpaIy B 00ydeHnn xumMun. [lepBas— 3T0 BHYTpHUIIPEAMETHAS UHTETpaIus yaeOHOH
JICITUTUTAHBL « XUMUs. VIest Takol WHTETpaIiy JUKTYET CIICIYIONIYI0 OYePETHOCTh H3ydeHUS
pa3/eNioB XMMHU: BHAYAJIe U3Y9aeTCsl OpTraHYeCKast XUMUs, a 3aTeM —



xumus o0mas. Takoe cTpyKTypupoBaHue 00yCIOBICHO TEM, YUTOO000IIeHHE COAeP KaHUS TIPEAM
eTa MMO3BOJISIET Ha 3aBeplIarolleM dTarne chopMUpoOBaTh Y BBIITYCKHUKOB CPEIHEN HIKOJIBI
IIPEJICTAaBICHUE O XMMUU KaK O LIEJIOCTHOH HayKe, 0Ka3aTh €IMHCTBO €€ NOHSATUH, 3aKOHOB U
TEOpUH, YHUBEPCAILHOCTDh U MPUMEHUMOCTh UX KakK J[JIsl HEOPraHUYEeCKOU, TaK U JUIs
OPraHUYeCKON XUMHH.

Bropas —

3TO MEKIPEIMETHAS HHTErpallys, MO3BOJISAIOMAs Ha 0a3e XUMUH O0BEIMHUTD 3HAHUS TOU3UKE
, buosoruu, reorpaduu, YKOJIOTUU B AMHOE TOHUMaHUE IPUPOIBL, T. €. CHOPMUPOBATH
LIEJIOCTHYIO €CTECTBEHHOHAYUHYIO KapTHUHY OKPYXKAIOIIEro MUpa.

OTO0 MO3BOJUTCTAPIICKIACCHUKAM OCO3HAThH TO, YTO 0€3 3HAHUI 10 XUMUU BOCTIPUATHE OKPYKa
IOIIETr0 MUPaOYAET HEeTOIHBIM U YIIEpOHBIM, a JIIOIH, HE TOJIYYUBIINE TAKUX 3HAHUI, MOTYT CTa
Th HEOCO3HAHHOOIACHBIMHU JUISI 5TOTO MHUPA, TaK KaK XMMHYECKHU HErpaMOTHOE

oOpalieHue ¢ BeecTBaMu,MaTepruasaMu 1 MPOLEeCCaMu TPO3UT HeMaJIbIMU Oe1aMu.

Kpome 3Tux nByX BeAylUIUX UHTErPUPYIOLIUX UJIEH, KypC pealn3yeT U ellle OJIHY —
MHTErpalMiOXUMHUUECKUX 3HAaHUM C TYMaHUTAapHBIMU AUCLUIITIMHAMM: UCTOPUEH, JINTEPATYPOl,
MUPOBONXYA0KECTBEHHON KYJIbTYpOil. DTO, B CBOIO OUYEPE/Ib, IO3BOJSET CPEACTBAMU YIeOHOTO
npeIMeTanoKa3arb pojib XMMHU U B COIIMATIBHOM chepe

YeNI0BEUYECKOMN AESITeTbHOCTH, T. €. TOJTHOCThIOCOOTBETCTBOBAThH HIESIM

00pa30BaTeNbHOTO CTaHIApPTA.

Oco0eHHOCTH cofep:KaHNs 00YyYeHUsI XUMMH B

cpenHel (IMOTHOM) MIKoJIe 00YCIOBICHBICTICITM(UKON XUMUHU KaK HAYKU U IIOCTaBICHHBIMU
nensiMu. OCHOBHBIMU ITPOOJIEMaMU XUMUU SIBIISIFOTCS. U3YUEHHE COCTAaBa U CTPOCHHUSI BEILIECTB,
3aBUCHUMOCTH MX CBOICTB OT CTPOEHHUS, IOJy4YEHUE BEILIECTB C 33JaHHBIMU

CBOICTBaMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMUUYECKUXPEAKIIUNA U TTyTel yIpaBIeHUS

MMHU B LIEJIX MOJIY4YEHUsI BEIIECTB, MaTepuaioB, s3Hepruu. [loatomys

paboueii mporpaMMe o XMMUU HAIIUTH OTPa)KEHUE OCHOBHBIE COJIEPKATEIbHbBIC JINHUU:
«BemiecTBo» — 3HAaHUS O COCTaBE U CTPOEHUU BEIIECTB, UX

BOXHEHIINX (PU3MUECKUX UXUMUYECKUX CBOMCTBAX, OMOJIOrMYECKOM JAEHCTBUH.

«XHMHYecKasi peakiys» — 3HaHUs 00 yCIOBUX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOMCTBA BEIECTB, CMIOCO0AX yIMpPaBIECHUS XUMUYECKHUMHU MTPOLECCAMU.

«I[IpumeHeHnne BemecTB» — 3HAHUS U OMBIT MPAKTUYECKON JIEATEIbHOCTH C BELIECTBAMH,
KOTOpbIE HauboJee 4acTo

ynoTpeOsSIOTCS B TOBCEIHEBHOM JKU3HH, HIIMPOKO UCIIOJIb3YIOTCS BIPOMBIIIIEHHOCTH, CEIbCKOM
XO35I1CTBE, HAa TPAHCIIOPTE.

«SI3BIK XUMHMY) —

crcTeMa BaKHEHITNX MOHATUI XMMHUU U TEPMUHOB, B KOTOPBIX OHU OIMCBIBAIOTCS,HOMEHKIIATY
pa HEOPraHWYECKUX BEIECTB, T. €. UX Ha3BaHUA (B TOM YMCIIE U TPUBUAIbHbBIE), XUMHUUECKHE
(bopMyIbl M ypaBHEHHUS, a TAaKXKe MpaBHiIa MepeBoa

MH(OpPMALIUU C €CTECTBEHHOT0SI3bIKA Ha SI3bIK XUMUU U 00paTHO.

MecTto npeamera B y4eOHOM IJIaHE

®enepalibHbII roCyAapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT MIPEeIyCMaTPpUBAET U3yUEHUE
Kypca XUMHH B cpeiHel (ITOJIHOM)

IKOJIE KaK COCTaBHOM YacTu mpeaMeTHoi obnacTu«EcTecTBeHHOHAYYHbIE ITPEIMETHI.

B ba3zucHom yueOHOM I1aHe cpeHel (TMOJIHOM) IIKOJIbI XUMHS BKIIIOYEHA B pa3/el
«Copnepxanue, hopMupyeMoe

y4aCTHHKaMU 00pa3oBaTesbHOro mporeccay. OOydaronirecs MOryT BbIOpaTh IISIHU3YUSHUS WIN
MHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS, UITU XUMHUIO,

Kak Ha 0a30BOM, TaK U HAYTJyOJI€HHOM YpOBHE.

PaGouast mporpamMma 1o XuMuu 11t CpeHero (TOTHOTO) O0IIET0o

o0pa3oBaHus Ha 6a30BOM YPOBHECOCTABJIICHA U3 pacyeTa 4acoB, yKa3zaHHbIX B bazucHoM yueOHO
M IuIaHe 00pa30BaTeNbHBIXyUpEKICHUI 00111ero oopazoBanus: o 1—2 yaca B HEZEIIO.
Pe3ynbTaThl 0OCBOCHHSA Kypca



JlessTenbHOCTh YUHuTeNs B O0yYeHUN XUMUU B CpeHEH (ITOJIHOM) IITKOJIe JOKHA OBITh
HaIpaBJlieHa Ha TOCTHKEHUE 00YYAIOIIMMHUCS CIASAYIOUINX JJHYHOCTHBIX Pe3y/bTATOB:

B [IEHHOCTHO-OPHEHTAIMOHHON Cepe — OCO3HAHNE POCCUICKON IPaKIAaHCKOW UICHTHYHOCTH,
MaTPUOTHU3MA, YYBCTBA FOPJIOCTH 32 POCCUICKYI0 XUMUYECKYIO HAYKY;

B TPYJI0BO# c(pepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY AalibHEHIIEH 00pa3oBaTebHOMI
TPACKTOPUU WIH TPYIOBOM AESATEIbHOCTH;

B MT03HABATEIILHON (KOTHUTHBHOW, MHTEIUICKTYaTbHOU) chepe —

YMEHHE YIPaBISATh CBOCHIIO3HABATEIHHON JESITENbHOCTBIO, TOTOBHOCTD U CIIOCOOHOCTH K
00pa30BaHuIo, B TOM YHCJIE caMO00pa30BaHUIO, Ha POTSHXKEHUH BCEH JKU3HU; CO3HATEIIHLHOE
OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHUIO YCIIEHIHON MPO(eCcCHOHATBHOM U
OOIIECTBEHHOM JCITCILHOCTH;

B cepe cOepexeHus 310pOBbs — MPUHATUE U pealih3aliusl IEHHOCTEH 310pOBOro U
Oe301macHOroo0pasa Ku3HH, HEMPUATHE BPEIHBIX MIPUBBIYEK (KYpEHHUs, YIIOTPEOICHHSI aTKOTOJIs,
HAapKOTHUKOB) HAa OCHOBE 3HAHHI O CBOMCTBAX HAPKOJIOTMYECKUX U HAPKOTHUECKHUX BEILIECTB.
MeTtanpeameTHble pe3yabTaTbl OCBOEHUS BBIITYCKHUKaMM CpeiHEN (II0JIHOM) IIKOJIbI Kypca
XUMUU:

HCII0JIb30BaHNE YMEHUIN U HaBBIKOB Pa3IMUHbIX BUJOB [103HABATEIbHOMN AEATEIbHOCTH,
MPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(OPMAIIMOHHBIN aHATH3,
Ha0JII0/IeHUE, U3MEPEHUE, IPOBEICHNE IKCIIEPUMEHTA, MOJIEJINPOBAHUE, UCCIIE0BATEIbCKAS
JESTENIbHOCTD) JUISl U3YYEHHS PA3IUYHBIX CTOPOH OKPYXKAIOUIeH 1eHCTBUTEIbHOCTH;

BJIaJICHIE OCHOBHBIMH MHTEIUICKTYAJIbHBIMHU OTIEPAUsIME: (POPMYTUPOBKA TUIIOTE3bI, aHATIU3 U
CUHTE3, CPAaBHEHHUE U cucTeMaTH3aius, 0000IIeHre U KOHKPETU3AIlHsl, BbISIBICHUE PUYHMHHO-
CJIE/ICTBEHHBIX CBSI3€U U IIOUCK aHAJIOTOB;

MO3HAHUE 0OBEKTOB OKPYKAIOIIET0 MUPa OT OOIIETo Yyepe3 0COOEHHOE K eIMHUYHOMY

YMEHME F€HEPUPOBATh UJEH U ONPEIENIATh CPEICTBA, HEOOXOAUMBIE JJIs UX pealIn3ally;
YMEHHE ONPEIENATh eI U 3a/1a4Ml IeATeIbHOCTH, BHIOMPATh

CPEJCTBA peajn3aluy 1eJId UIIPUMEHSATh UX Ha IIPAKTHUKE;

MCIIOJIb30BaHUE PA3IIMYHBIX HCTOYHUKOB TSI TOJTyUYEHUSI XUMHUUECKON HH(OpMAIIHH,
MOHMMAaHNE 3aBUCUMOCTH cofiepKaHUsI U (hOpMbI IIPECTaBIIeHUs HH(OpMaLIUY OT Lienel
KOMMYHUKAIMU UaIpecaTa;

YMEHHE NMPOYKTUBHO OOIATHCS M B3aUMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM AESITEIbHOCTH,
YUUTHIBATh MO3UIIUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3(h(HEKTUBHO pa3pemiaTb KOHGIUKTHL
TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMaIIMOHHO-1103HaBaTENbHON
NEeSITENIbHOCTH, BKIIIOUAs yMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WH(POpPMAIIUH,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALIHIO, TOTYIAEMYIO U3

pPa3IMYHBIX UCTOYHHUKOB;

YMEHHE HCII0JIb30BATh CPEJICTBA NHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (Hanee
— UKT) B penieHuM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 337124 C
coOioieHreM TpeOOBaHUN HIPrOHOMHUKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHus1, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;
BJIa/ICHUE S3bIKOBBIMH CPE/ICTBAMU, B TOM YHCJIE U SI3bIKOM XUMUHU —

YMEHHME CHO, JIOTUYHO UTOYHO M3JIaraTh CBOIO TOUKY 3PEHMSI, UCIOJIb30BaTh a1cKBAaTHBIE
A3BIKOBBIE CPEJICTBA, B TOM YHUCII€ U CUMBOJIbHBIE (XMMHUECKHE 3HAKH, (DOPMYIIBI U ypaBHEHUS).
[IpenmMeTHBIMHU pe3yJIbTATAMH U3YUYCHHSI XUMUHU Ha 0230BOM YPOBHE Ha CTYIIEHU CPEIHETO
(monHOrO) 00111eT0 00pa30BaHUS ABISIOTCS:

B MTO3HABATENILHOM cdepe:

3HaHUE (IOHMMaHUE) U3YUEHHBIX MMOHATHI, 3aKOHOB U TEOPHIi;

YMEHHE OIMUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO TPOBEIEHHBIE DKCIIEPUMEHTHI,
HCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKHI, POJTHOM) A3bIK U S3bIK XUMHH;

YMEHHUE KJIaCCU(PHUIIMPOBATH XUMUYECKUE DJIEMEHTBI, IPOCTHIE U CJIOKHBIE BEIIECTBA, B TOM
YHCIie U OPTaHUYECKUE COSAMHEHUSI, XMMUUECKHE PEAKIIMH 110 Pa3HBIM OCHOBAHUSIM;



YMEHHUE XapaKTepPU30BaTh H3yUCHHBIE KJIACChl HEOPIaHUYECKUX U OPraHUYECKHUX COSINHEHHH,
XUMHUYECKHE PEAKIINH;

TOTOBHOCTb ITPOBOJIUTH XUMHUECKUI SKCIIEPUMEHT, HAOII0AATh 32 €r0 MPOTEKAHHUEM,
(GUKCUPOBATH

pe3yAbTAThI CAMOCTOSATEIBHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIeNIaTh BHIBOJIBI,
yMeHue GopMyJInpoBaTh XUMUUECKHE 3aKOHOMEPHOCTH, IPOrHO3UPOBATh CBOMCTBA HEU3YUECHHBI
XBEILECTB 110 aHAJIOTUU CO CBOWCTBAMH W3Y4YEHHBIX;

HOUCK UCTOYHUKOB XUMHUUYECKOW HHpOpMaLINY, [T0JIydyeHHe Heo0X0AUuMOoi nHpopmanuu, ee
aHaJn3, M3TOTOBJICHNE XUMHUECKOT0 HH(POPMAIIMOHHOTO MPOIYKTA U €T0 MPE3CHTAIHS;
BJIaJIeHHE 00s3aTeIbHBIMU CIIPAaBOYHBIMU MaTepuaiamu: [lepronndeckoil cucteMoit XuMHIecK
uxanemenToB JI. 1. Menneneesa, Tabinuneil pacTBOPUMOCTH, 3IEKTPOXUMUUYECKUM PSIIOM
HaNpsHKEHUH METAJJIOB, PAIOM AJIEKTPOOTPHIIATEIIEHOCTH —

JUISl XapaKTEePUCTUKU CTPOEHUA,COCTaBa U CBOWCTB aTOMOB JIEMEHTOB XUMUYECKHUX

aneMeHTOB |1V nepnooB 1 00pa30BaHHBIX UMU MPOCTHIX U CIIOKHBIX BEIECTB;

— YCTaHOBJICHHE 3aBUCUMOCTH CBOICTB U MPUMEHEHUS BaKHEHIINX OPraHUYECKUX COeIMHEHUN
OT UX XUMHUYECKOTO CTPOEHHSI, B TOM YHCIJIE U OOYCIIOBJIEHHBIX XapaKTEPOM 3TOTO CTPOCHUS
(mpenenbHBIM WK HeNpeAeIbHbIM) U HATMUUEM (PYHKIIMOHAIBHBIX TPYIIIL;

MOJICIIMPOBAHIE MOJIEKYJT B)KHEHIIINX HEOPTaHUIECKUX U OPTaHUIECKUX BEIUIECTB;

[NOHUMaHHE XMMUYECKON KapTUHBI MUpa KaK HEOThEMJIEMON YaCTH 11€JIOCTHON HAy4YHOU
KapTUHBIMHUDA;

B [ICHHOCTHO-OPUEHTALMOHHON c(hepe — aHaIMu3 U OLIEHKA MOCIEICTBUN IS OKpYXKaroIei
cpezbl OBITOBOW U MPOU3BOACTBEHHOM JEATEIBHOCTH YEIOBEKa, CBI3aHHOM C TIPOM3BOJICTBOM H
nepepadoTKOM BaKHEHIINX XUMUYECKUX MPOJYKTOB;

B TPYZIOBOH cpepe — MpOBEACHNUE XUMHUECKOTO HKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YU€OHOMH,
IPOEKTHO-HCCIIEI0BATENbCKOM, TBOPUYECKOM 1EATEILHOCTH MPH BBHIIIOJIHEHUU UHIMBHUYaIbHOIO
MPOEKTA M0 XUMHUU;

B cdepe 310poBOTO 00pasa KU3HH — COOII0IEHUE MPaBUiI 0€30IacCHOT0 0OpalieHus ¢
BEIIECTBAMH, MaTepHaJIaMH U XUMUYECKUMH TPOIIECCAMU; OKa3aHHEe MEPBOI MOMOIIH TIPH
OTpaBIICHUSX, 0XKOTaX U APYTUX TpaBMax, CBSI3aHHBIX C BEILIECTBAMU U
1a00pPaTOPHBIMOOOPYIOBAHUEM.

COJIEPXXAHUE KYPCA

ba3zoBblii yposens. 10—11 kaaccsl

ConeprkaHue Kypca XapaKTepH3yeTcsl IEJIOCTHOCTHIO U CUCTEMHOCTBIO Y4eOHOTO IIpeIMeTa, Ha
OCBOEHME KOTOPOT0 OTBE/IEHO HEOOJIBIIOE, )KECTKO JINMUTUPOBAHHOE yueOHOe

BpeMms. OToOpaHHoOe 1)1 0a30BOr0 00YyUEHUSI XUMUHU COCPIKAaHUE TTO3BOJISIET U3ydYaTh €ro

u B pexxuMme 1 unum 2 yacoB BHezeno0. B nmocneaneM ciyyae y o0ydaronmxcst HOSBUTCS BO3MOXKH
OCTb HE MTPOXONTH, a U3y4aTh,HE 3HAKOMHUTHCS, & yCBaWBaATh 3TO cojiepkanne. OCOOEHHO Ba)KHO
3TO IS T€X y4YallluXcs, KOTOpble HEe MMEIOT BO3MOXHOCTH M3y4aTh XUMHIO HA YIITyOJIeHHOM
ypOBHE (M3-32 OTCYTCTBHS TAKMX KJIACCOB B IIKOJIE), HO TEM HE MEHEee COOMPAIOTCS C/1aBaTh
€IMHBIN TOCYIapCTBEHHBIN SK3aMEH 110 XUMHH.

Kpr YCTKO ACIUTCA HAa JIBC PaBHBIC 11O OTBCACHHOMY HAa UX U3YYCHUC BPEMCHU YaCTH:OpraHnu4c
CKYIO XUMHIO U OOIIYI0 XUMHUIO.

CTpyKTypHpOBaHUE Kypca OPraHUYECKOM XUMHUU ONIPEACIISIETCS UIEeH pa3BUTHUS yHaIlIUXCS
HENPO(UIHHBIX KJIACCOB CPEACTBAMHU

yaebHoTo npenmMeTa. C 1eNblo yCUIICHUS POJIH ACTYyKIINY BOOYYSCHHH XMMHHU BHAYaIIe TAl0TCS
KpaTKHe TeOPeTUYEeCKHE CBEIEHUS O CTPOSHUH, KJacCu(UKAIlUN, HOMEHKIIAType OpraHNueCcKuX
BEIIECTB, OCOOCHHOCTSAX PEaKINil ¢ UX y4acTHEM.

CdopmupoBanHbIe TAKUM 00pa30M TEOPETHUECKUE 3HAHUS 3aTEM Pa3BUBAIOTCS Ha
(baKTOIOTHUECKOM MaTepHalie MPH PaCCMOTPEHHUH KIJIACCOB OPTaHMYECKUX COCAMHEHUH. B cBOTO
ouepeib TAaKOM MOIXO0/] MO3BOJISIET U TITy0)Ke U3YUUTh CaMU KJIacchl. Tak, OCHOBHBIE MOJIOKEHUS



TEOPUU XUMHUUYECKOTO CTPOECHUS OpraHMYecKUX coequHeHnii A. M. byTiepoBa 3akpemistorcs
IIPU U3YYEHHUH YTIIEBOJIOPOAOB (AJIIKAHOB, AJIKEHOB, JUEHOB, AJIKMHOB, aDEHOB) M UX MPUPOIHBIX
HCTOYHUKOB (MIPUPOHOTO Ta3a, HehTH U KaMEHHOTO YTJIsl), KHCIOPOICOACPKAIINX
OpPraHUYECKUX COCAMHEHUN (CIUPTOB, (PeHoa, anbIeru10B, KAPOOHOBBIX KUCIIOT, CIOKHBIX
3(UPOB, KUPOB UYTIIEBOJOB) U a30TCOACPKANINX OPTaHUICCKUX COCTMHEHUH (aMUHOB,
AMUHOKHCJIOT, O€JIKOB MHYKJIEMHOBBIX KHCIIOT). 3aBepIllaeT KypC OpraHMuecKoi XUMUU pa3aen
«XUMUS U KU3HbY, TI€00yUAIOIINECs 3HAKOMSTCS C TAKUMU Ba)KHBIMU B ITPAKTUUYECKOM U
OMOJOTMYECKOM OTHOIICHUHBEIECTBAMH M MaTepHallaMy, KaK MJIaCTMacChl U BOJIOKHA,
(bepMEeHTBI, BATAMUHBI, TOPMOHBI HJIEKAPCTBA.

OcHOBHBIM KpuTepueM oT0opa paKTUYECKOro MaTeprala Kypca OpraHuuecKoil XuMUU SIBISIETCS
Ujes pean3aliy MPaKTUKOOPUESHTHPOBAHHOTO 3HAYEHUSI OOBEKTOB OPraHUIEeCKONH XUMHH
(coemuHeHU U peaKiuii).

Nnes o Bexyien poiau TEOPETUUECKUX 3HAHUM B ITPOLIECCE MTO3HAHUS MUPA BELIECTB U peaKIui
CTaJla OCHOBHOM U JUIsl KOHCTPYUpPOBaHuUs Kypca oOuieit xumuu. Ha ocHOBe eIMHBIX TOHATHIA,
3aKOHOB ¥ TEOPUN XUMUH y CTAPIICKIACCHUKOB (POPMUPYETCSI LIEIIOCTHOE MPEICTABICHUE O
XUMUYECKON HAayKe, 0 XUMUUYECKOW KapTUHE MHUPA, KaK COCTAaBHOW YacTH €AMHOU
€CTECTBEHHOHAYYHOM KapTUHBI MUpa.

B kypce obuieit xumMun BHavase yriryolstoTCs U PacIIupPSIFOTCS 3HAHUS, IOTYYCHHbBIE
00yyarouMucs U3 Kypca OCHOBHOM IIKOJIbI, O CTPOEHUH aToMa U BELIECTBa Ha OCHOBE
[Tepunonnueckoro 3akoHa u [lepuonnueckoii cucremsl J[. M. MenaeneeBa, 00X cBOWCTBax
KJIACCOB OPTraHWYECKUX U HEOPTaHUYECKUX COCTMHEHHM (KUCIOT, OCHOBaHHH, aM(OTEPHBIX
COEIMHEHUI) B CBETE TEOPHH JEKTPOIUTUUYECKON quccouunanuu. Jlanee paccMarpuBaeTcst
KJIaCCU(UKALMS XHUMHUSCKUX PEaKIUi B OPraHMYECKON M HEOPraHUIEeCKOH XUMHHU. 3aBepIaeT
KYPC 3HaKOMCTBO CTapIIEKJIACCHUKOB C MEPCIEKTUBAMU Pa3BUTHSI XUMHUECKON HAYKH U
XUMHUYECKOTO MPOU3BOJICTBA, C MPOOIEMaMH OXPaHbl OKPYKAIOIIEH CPeibl OT XMMHUYECKOTO
3arpsi3HEHMS U MYTAMH UX PELICHUS.

OPTAHUYECKASA XUMUSA

Habmronenue, npeanonoxenue, runoresa. [louck 3akoHoMepHocTeil. Hay4HbIi 9KCTIEpUMEHT.
BriBog.

Teopus cTpoEHUsI OPraHUYECKUX COETUHEHNUN

IIpenmer oprannyeckoit XuMuu. MecTo U 3HaYE€HUE OPraHUYECKON XMMUU B CHCTEME
€CTECTBEHHBbIX HayK. BaneHTHOCTh. Xumuueckoe ctpoeHue. OCHOBHBIE MOJI0KEHUS TEOPUHU
CTPOCHUSIOPTaHUYECKUX COCIUMHEHNN. Y TIIEpOAHBIN CKEJIET OPraHNYECKON

Mouekyibl. KpatHocTbXxumuueckoi cBsizu. M3omepust 1 U30Mephl.

YriaeBoaopoas! M UX NPUPOAHBIE HCTOYHUKHU

A 1K a H bl. [IpuponHbIii ra3, ero coctaB U NpUMEHEHNE KaK UCTOYHUKA SHEPTUU U
XUMHUYECKOTO ChIPbs. ['OMOIOrMuecKuil psil NPEeAEIbHBIX YIIIEBOOPOAOB. M3oMepus u
HOMEHKJIaTypa aJIkaHoB. MeTaH M 3TaH KakK IpeacTaBUTENN ankaHoB. CBoiicTBa

(ropeHue, peakIuy 3aMeIIeHus, MUPOIn3, eruapuposanue). [Ipumenenne. Kpekunr u
M30MepHU3alus aIKaHOB. AJIKUIIbHBIE PAJUKAIIbL.

MexaHnu3M CBOOOJHOPAIUKAIBHOTO raIOTeHUPOBAHUS aJIKaHOB.

A 71K € H bl. DTUJIEH KaK MPeJCTaBUTENb alKkeHOB. [lomyuenune sTuieHa B IpOMBIIUIEHHOCTH
(meruapupoBaHKe 3TaHa) U B JIaOOpaTopuu (Jeruaparanus 3raHoia). CBoiicTa (ropeHue,
OpomupoBaHue, ruApaTaIus, MojIuMepu3anus, okucienue pactsopom KMnO4) u npumenenue
stwiieHa. [lonuatunen. [Iponunen. CrepeoperynspHocTs nonuMepa. OCHOBHBIE TOHATHS
XUMHUHBBICOKOMOJIEKYJIIPHBIX COEUHEHUI. Peaknu noamMepusamnmm.

[ u e H bl. byranyeHn u U30IpeH Kak MpeACTaBUTENN JUEHOB. Peakiiuy mpucoeInHeHus ¢
y4acTUEM COMPSHKEHHBIX TUEHOB (OpOMHUpOBaHUE,

MIOJIMMEPU3ALHS, THAPOTaIOreHUPOBaHUE, TUApUpoBanne). HaTypanbHbli 1 CHHTETUUECKUN Kay
yyku. Pe3una.



A 1K ¥ H bl. ALICTUIEH KaK PeJICTaBUTENb aIKMHOB. [lomyuenue

areTuiieHa KapOuIHbIM UMeTaHOBbIM criocobamu. [Tomyuenue kapOuaa kanbuus. CBolicTBa
(ropenue, OpoMHpoOBaHUE, THIpATALIUs, TPUMEPHU3ALHs) U IPUMEHEHNE alleTUIICHA.

A p e H bl. beH30:1 KaK peCTaBUTENb

apeHoB. COBpeMEHHEBIE MPeACTaBIeHUs 0 CTpoeHnnOeH3o0ma. CBoiicTBa OeH30I1a (TopeHre, HUTP
OBaHHe, OpOMUPOBAHNE) U €r0 IPUMEHEHHUE.

He ¢1b 1 crio ¢ 0 051 ee niep ep ad otk u. Cocra HedTu. [lepepaboTka HEPTH: TIEpeTOHKA U
KpeKUHT. PuGopMUHT HU3KOCOPTHBIX HeDTenpoayKTOB. [IoHATHE 00 OKTAaHOBOM YHCIIE.
Kucnoponconeprxaiue opraHn4eckue CoeAMHEHNs

C 1 up T bl. MeTaHOI U 3TAHOJ KaK MPEJCTaBUTENU MPEIeIbHBIX OJTHOATOMHBIX CIIUPTOB.
CoiicTBa 3TaHoNa (TOpEHKE, OKUCIICHUE B allbJeru, Aeruaparanus). [lomydenne (OpoxxeHnem
[UIIOKO3bI U THIpaTalyen 3TUjeHa) U MPUMEHEHUE 3TaHoIa. DTUJICHIJIMKOIIb. | JTMIIepUH Kak erle
OJIMH IIPEJCTaBUTENIb MHOTOATOMHBIX cIMPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE
CIIUPTBHI.

@ ¢ H o 1. [Tonyuenne heHosa u3 kKaMeHHOTO yriist. KaMeHHBIi

yroJib U ero ucrnojib3oBanue.KokcoBaHne KaMeHHOTO yIJisl, BAKHEHIIINE MPOTYKThl KOKCOXUMHUY
€CKOTI'0 IPOU3BOJICTBA.

B3anmnoe BiusiHIE aTOMOB B MOJIeKyJie peHoa (B3auMOJIeiCTBIE ¢ OpOMHOIM BOJOW U
runpokcuaom Hatpus). [lomyuenne n npumenenue gexona.

A b aeru bl QopMalnbaeru/l U alleTaabAeru Kak IpeacTaBUTeNn anbaeruioB. [lonstue ok
eToHax. CBoiicTBa (peakiysi OKMCIEHUS B KUCIOTY U BOCCTAHOBJIEHUSI B CIIUPT, peaKLus
noJuKoHAeHcauu popmanbaeruaa ¢ penonom). [lomyuenue (OkucIeHHEM CIIUPTOB) U
npuMeHeHne popManbAeriia u aneTanbaeruaa. GenonopopmanbaeruaHbie

r1acTMacchl. TepMOIIaCTUYHOCTD U TEPMOPEAKTUBHOCTD.

KapOoHOBBI €KUCIOTBL. YKCyCHasi KHCIIOTa KaK IPEICTaBUTEIb MIPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOM KUCIIOTHI (B3aUMOICHCTBUE C
MeTaJlJIaMH, OKCUJaMH METaJUIOB, THPOKCUIAMU METAJUIOB U COJISIMU; PEAKIIHS
srepudukanun). [I[pumMeHeHre yKCyCHON KUCIOTHI.

CnoxHBbIed ] upbluKUDP bl. CriokHbIE 3)UPBI KAK TPOAYKTHI B3aUMOJIEHCTBUS KUCIIOT CO
cUpTaMU. 3HAYEHHUE CIOKHBIX

3¢uUpPOB B PUPOJIE U KU3HU uenoBeka. OTAeNbHbIE PEICTaBUTEINKUCIOT HHOTO CTPOEHUS: OJIe
MHOBAas, INHOJIEBAsl, TMHOJICHOBAs, aKpUIJIOBasl, II1aBesieBast,0eH30MHasl.

Kupsl kak crokHble 3(hUpbI TIULIEPUHA U )KUPHBIX KapOOHOBBIX KUCIIOT. PacTuTenbHble U
JKUBOTHBIE )KUPBI, UX COCTAB.

['unponu3 wim oMbuIeHHE XUPoB. Mbuta. CuaTeTndeckue moromue cpeactsa(CMC). [Ipumenen
ue )KUPOB. 3aMEHA KUPOB B TEXHUKE HEMHILEBBIM ChIPEM.

VY reso abl [lorarue 06 yrineBonax. ['roko3a Kak MpeIcTaBUTEIb MOHOCAXapUI0B.
[TonsiTHE O 1BOMCTBEHHON (DYHKIIMK OPTaHMUYECKOTO COEMHEHNUS Ha IPUMEPE CBOUCTB IITFOKO3bI
KaK ajpJiernjia ¥ MHOrOaTOMHOTO CIMpTa — alipJierujocnupTa. bposkeHue rioko3sl. 3HaUeHHe
Y IIPUMEHEHUE TI0K03bl. DpyKTO3a KaK U30MEP IIIFOKO3BL.

Caxapo3a Kak npeacTaBUTeNb AucaxapuoB. [IponsBoacTso caxapa.

Kpaxmai u nesmioso3a Kak mpecTaBUTeNn noiaucaxapuioB. CpaBHEHHE UX CBOWCTB U
O6uosnorudeckas poiib. [IpuMeHeHne 3TUX oaucaxapuoB.

A3oTcozeprKale OpraHn4eckue COeAMHEHUS

AMUH bl. MeTHIIaMUH Kak MpeICcTaBUTENb alu(aTHIeCKX aMUHOB U aHUJIMH — Kak
apoMaTieckux. OCHOBHOCTh AMUHOB B CPABHEHHWH C OCHOBHBIMM CBOMCTBaMHM aMMHAKa.
AHWIIVH 1 €ro CBOWCTBA (B3aUMOJICHCTBHUE C COJITHON KHCIIOTOW U OpOMHOM BOJ0#). B3anmuoe
BJIMSIHAE aTOMOB B MOJIEKYJIaxX OpraHMYECKUX COCAMHEHUI Ha npumepe aHuinHa. [loxydyenue
aHnnuHa no peakuuu H. H. 3ununa. [Ipumenenune annnuna.

AMUHOKUCIOTBL [ THIHMH U aTaHUH KaK MPEACTaBUTEIN MPUPOTHBIX AMHUHOKHUCIIOT.
CBolicTBa aMUHOKHCIIOT KaK aM(pOTEPHBIX OPraHNYECKUX COeIMHEHUH (B3aUMOJIEHCTBUE C
mea04aMu ¥ kucioramu). OCOOEHHOCTH AUCCOLUAIIMY aMUHOKHCIIOT B BOAHBIX PacTBOpaXx.



bunonspueie nonsl. O0pazoBaHue MOTUNETTHIOB. AMHUHOKAIIPOHOBAsI KUCIIOTa KaK
MPEJICTAaBUTENIb CUHTETHUECKUX

aMUHOKHCIIOT. [loHSTHE O CHHTETHYECKUX BOJIOKHAX HA MPUMEpE KarpoHa. AMUHOKHUCIIOTHI B TP
upoje, ux ouonoruyeckas poib. HesamMeHnMble aMUHOKHUCTIOTHI.

be 5k u. benku kak nomunentuasl. CTpykTypa 0enkoBbIX MoJiekyi. CBoiicTBa OenkoB (TopeHwue,
TUAPOJIN3, IBETHBIE peakiuu). buonornueckas poib OenKoB.

HyxneunoBbleKHuCI0T bl HykiienHOBBIE KUCTOTHI KaK MOJUHYKICOTHABL. CTpoeHne
nykieotuna. PHK u JIHK B cpaBHenun. X ponb B XpaHeHUH U Tiepeaadye HaclIeACTBEHHOM
uHpopmanuu. [ToHATHE O TCHHON WH)KEHEPUH U OMOTEXHOIOTHH.

" enernye cka s CBSA3b MKy KJIa C CaMU OPfTaHU Y€ CKHU X CO € 1 U H € H U i1. [loHsTe orexn
€TUYECKOM CBS3U U T€HETUUYECKHUX psax.

XHUMHUS U )KU3Hb

[T mact™ma cbl U B OJIOKH a. [TonmuMepu3anus v MOTUKOH IEHCAIHS KaK CIIOCOOBI TIOTYYCHHS
CHUHTETHUYECKUX BBICOKOMOJIEKYIISIPHBIX coeauHeHuil. [lomyuenue ncKkyccTBEeHHbBIX
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH XUMUYIECKOW MOTU(DUKAIIUCH TPUPOIHBIX ITOJIMMEPOB.
CtpoeHue moIuMepOB: JTUHEHHOE, IPOCTPAHCTBEHHOE, CETYATOE.

[Tonsitue o minactmaccax. TepMoIIacCTUYHBIC U TEPMOPEAKTUBHBIE OJTUMEPBI. OTIeIbHBIC
MPEJICTABUTENIN CHHTETUUECKUX M UCKYCCTBEHHBIX MOJIUMEPOB: (eHOTOPOpPMAIIbIET U IHbIE
CMOJIBL,ITOJIMBUHWIXJIOPU], TE(IIOH, LETYIOUI.

[TonsiTrie 0 XUMUYECKUX BOJIOKHAX. HaTtypanbHble, CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTaeNIbHBIC MPEJACTABUTEIN XUMHUYCCKIX BOJIOKOH: alleTaTHOE
(TpualeTaTHBIN IIENIK) ¥ BUCKO3HOE, BUHUJIXJIOPHIHOE (XJIOPHH ), TOJIMHUTPUILHOE (HUTPOH),
noJIMaMuIHOE(KapoH, HAJIOH ), ToJu3(UpHOE (JIaBCaH).

®epwmeHTbl. DepMeHTHI Kak OMOIOTHYECKUE KaTalu3aTopbl 0eaKoBoii mpupoasl. [ToHsTue o
pH cpenbr. OCOOEHHOCTH CTPOCHUS M CBOMCTB (CETEKTUBHOCTD U A(PPEKTUBHOCTD, 3aBUCUMOCTb
JeicTBUS OT TemnepaTypsl U pH cpenbl pacTBopa) pepMEHTOB 110 CPaBHEHUIO C
HEOPraHWYECKUMH KaTaiau3aropamu. Poib hepMEHTOB B KU3HEIEATEIbHOCTH YKUBBIX
OpPraHU3MOB U MPOU3BOJICTBE.

B utawmu e Ioagrre o Butamniax. Buasl BUTaMUHHOM

HepoctaTouHocTu. KnaccuduxarnussutamuaoB. Butamun C kak mpecTaBUTENs BOJIOPACTBOPUM
BIX BUTAMUHOB M BUTAMUH A KaKIPEJICTABUTEIh )KHPOPACTBOPUMBIX BUTAMHHOB.

['o p M 0 H bL. [ToHATHE 0 TOPMOHAX KaK OMOIOTUYECKU aKTUBHBIX BEIIECTBAX, BHIMOIHSIOMINX
SHIOKPUHHYIO PETYJISIINIO

JKU3ZHEJEATEIbHOCTH OpraHu3MOB. BaxkHeliine cBolCcTBa TOPMOHOB:BbICOKasl (pr3uoIorndyeckas
aKTHUBHOCTb, IUCTAHIIMOHHOE JICUCTBHE,

ObIcTpOE paspyuieHue BTKaHax. OTaenbHbIe MPECTaBUTETN TOPMOHOB: HHCYIIUH U aIp€HAIMH.
[Ipodunaktuka caxapHoro nuadera. [loHsATHE O CTEPOMAHBIX TOPMOHAX HA IPUMEPE MOJTOBBIX
TOPMOHOB.

JlexapcTB a. JlekapcTBeHHass XUMHUS: OT ATPOXUMHUHU U (PapMaKoTepanuu 10 XUMUOTEPATTHH.
AHTHOMOTHKH U AucOakTeprno3. HapkoTuueckue BemiectBa. Hapkomanus, 6opr0a ¢ Hell u
npoduIaKTUKA.

Pemienue 3 a 1a 4 mo opranuye ck oif xumu . Perienue 3a1a4y Ha BBIBOJ (hOpMyIIbI
OPTraHWYECKUX BEIIECTB 0 MPOYKTaM CTOpPaHUs U MAaCCOBBIM JIOJISIM AJIEMEHTOB.
Hemouncrpanuu. [InaBnenue, o0yrinBaHue U TOPEHHE OPraHUIECKHX BerecTB. Moenu
MOJIEKYJI TIPEICTABUTENCH pa3IMUHbBIX KJIIACCOB OPTaHUUECKUX cOeqMHEeHUH. [ opeHne MeTana,
STHIIEHA, anleTusieHa. OTHOIIEHUE MeTaHa, STUJICHA, alleTHUIIeHa U O€H30J1a K pacTBOpaM
nepMaHTaHaTa Kajaus ¥ OpomMHoit Bose. [lomydueHue sTriieHa peakiuen 1eruapaTaiuy dTaHoIa,
areTuIIeHa — TUIPOIN30M KapOuaa Kanbius. Pa3znoxkeHune kaydyka pu HarpeBaHuH,
WCIIBITAaHUE TIPOTYKTOB PA3JIOKEHHUS Ha HenpeaebHOCTh. Komtekius 006pa3os HeGTH U
HEe(PTENPOAYKTOB, KAMEHHOTO YTJISl M MPOJYKTOB KOKCOXUMUYECKOTO MPOU3BOACTBA. OKUCICHHE
criipTa B anbaeru. KauecTBeHHbIE peakIui Ha MHOTOATOMHBIE CIUPTHI. PacTBOpuMOCTh
¢deHona B BoJie pu OOBIYHOI TeMIiepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakliuy Ha



¢denoun. Peakius «cepeOpsHOTO 3epKasia
aJbAECTUJIOB U TIIIOKO3bl. OKHCIIEHUE albJACTU/IOB U TJIFOKO3bI B KUCIOTY C TOMOILBIO
ruapokcuaa meau (II). KagectBennas peakius Ha kpaxmai. Komtekmnus 3pupHbeIx Maced.
Konnexkuus ninactmace u uzzenuil u3 Hux. KoyeKkius uCKyCCTBEHHbBIX BOJIOKOH U U3JIEIUHN U3
HuX. B3anmoseiicTBue aMMuaka v aHWIMHA C COJITHOM KHCIOTON. Peakius anuinuHa ¢ OpoMHOIA
BOOM. [loka3aTenbcTBO HaMM4Us
(YHKIMOHATIBHBIX TPYIII B pACTBOPAX aMUHOKHUCIIOT. PacTBopeHue u ocaxieHne OenKoB.
L[BeTHbIC peakiuu O0enaKkoB. ['opeHne nTuybero nepa u mepeTsHon HUTH. MoJ1einb MOIEeKYJIbI
JHK. Ilepexonpl: 3TaHOI — 3TUIEH — ITHJICHIIIUKOJIb — 3THieHrTuKosIT meau(Il); sra-
HOJI — 3TaHallb —
3TaHoBas kucnora. Komiekuus miactMace, CAHTETUYECKUX BOJIOKOHU U3ENUI U3 HUX. Pa3iox
€HHe TIePOKCHUIa BOJIOPO/Ia KaTajia3ou chIporo Msca u ceiporo kaprodens. Komnexuus CMC,
cozepxanux 3H3UMbI. Micnpitanue cpesl pactBopa CMC unaukaropHoii Oymaroit. Komnexus
BUTAMUHHBIX MpenaparoB. McnbiTanue cpeibl pacTBOpa aCKOPOMHOBOM KMCIOTHI MHIUKATOPHOM
Oymaroii. MicnipiTanue anteuyHoro npenapara MHCYJIMHa HaOeoK.
JlabopaTropHblie onbIThI. 13roToBieHrne Moelel MOJIEKyYJI OPraHMuYEeCKUX COEAUHEHU.
O3HakOMIIEHHE C KOJUIEKIIMEH 00pa3oB HeTH, KAMEHHOTO YTJIsl U TPOAYKTOB UX TEPEPabOTKH.
OO6HapysxeHne B KepoCHHE HeNpeeNIbHbIX coeTnHeHUI. O3HAaKOMIIEHUE C KOJUICKIIHEH
Kay4yKOB U 00pa3liamMu U3/eauil U3 pe3uHbl. PacTBOpeHue riyiepuHa B BOJE U B3aUMOJICHCTBUE
¢ ruapokcugom mMeau (II). ColicTBa yKCYCHOM KHCIIOTBI, OOIIHE CO
CBOMCTBAMM MMHEPAIBHBIXKUCIIOT. [J0Ka3aTesIbcTBO HENPEAEIBHOIO XapaKkTepa )KUIKOr0 KHUpa.
BzaumopeiicTBue rimroko3sl 1 caxapo3sl ¢ ruapokcuiom menu (11). KauectBennas peakuus Ha
kpaxmaj. O3HaKOMJIEHUE C KOJUIEKIMEH I1acTMace U u3Jenuii u3 Hux. O3HaKOMJICHHE C
KOJUIEKIIMEH MCKYCCTBEHHBIX BOJIOKOH M M3/eNuii u3 HuX. PacTBopenue 6e1KoB B BojiE.
Oo6napyxeHne 6eKoB B MOJIOKe.O3HaKOMJICHHE ¢ KOJUICKIIMEH CHHTCTHYECKUX BOJIOKOH U
n3nenuii u3 Hux. O3nakomuienue ¢ kouiekuuenr CMC, conepxammx 3H3uMbL. VcnibiTaHue cpejibl
pactBopa CMC unaukatopHoi 6ymaroi. O3HaKOMIIEHHE ¢ KOJIJIEKIIMEeH BUTaMUHOB. cnibiTanue
Cpezbl pacTBOpa aCKOPOMHOBOM KHUCIOTHI MHIMKATOPHON Oymarou.
IIpakTuyeckas padora Ne 1. Pemenue skciepuMeHTaNIbHBIX 33/1a4 Ha UACHTU(DUKAIIIO
OpPraHUYECKUX COETUHEHMI.
IIpakTuyeckas padora Ne 2. Pacrio3HaBaHue T1aCTMAcC U BOJIOKOH.

OBILIAA XUMUSA
Ilepuoauyecknii 3aKOH U CTPOEHHE aTOMA
Otxpeitue .
U. MenneneesbiM [lepnoanueck oro 3 akoHa. [lepBbie NONBITKY KJIACCUPUKATUUXUMUYECKUX
AJIeMEHTOB. BaxkHel1e NOHATHS XUMHUH: aTOM, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIsSipHast
Mmacchl. Otkpeitue . 1. Menneneesbim [lepuonnueckoro 3akona. [lepuonnuecknii 3akoH B
dbopmynuposke J. 1. Menneneesa.
ITepuonnueckas cucrema /. . Menneneena. [lepuoguueckas cucrema J[. 1. MenneneeBa kak
rpagpuueckoe oroopaxxenue I[lepruoanueckoro 3akoHa. Paznuunslie BapuanTsl [leproanueckoit
cucremsl. [lepuonsl u rpynmnsl. 3Hadenue [lepuoanyeckoro 3akona u [leproanyeckoil CUCTEMBI.
Crtpo enue atom a. AToM —
cinoxHas yactuia. OTKpBITHE 3JIEMEHTAPHBIX YaCTHUIl M CTPOEHUsAAaToOMa. SIpo aroma: MPOTOHBI
U HeUTpoHbl. M30Tomel. M30TOMBI BOJOpOIa. DIEKTPOHBI. DIEKTPOHHAS 000JI0YKa.
Duepretuyeckuii ypoBenb. Opourtanu: S u p-. dOpourtanu.PactpeaencHue 3eKTPOHOB
10 YHEPTreTUYECKUM YPOBHSM U OpOUTATISIM. DIEKTPOHHBIE KOHPUTYPALIUK aTOMOB XUMUYECKUX
AJIEMEHTOB. BalleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKUXDJIEMEHTOB.
ITepuoanueckuii 3aKoH U cTpoeHre aroma. COBpEMEHHOE MOHATHE XMMHYECKOIO DJIEMEHTA.
CoBpemenHnas popmynupoBka [leproanueckoro 3akona. [IpuunHa nepuou4HOCTH
B U3MEHEHUUCBOWCTB XUMHUECKUX 1eMeHTOB. OCOOEHHOCTH 3all0IHEHHS SHEPTeTUYECKUX
YpOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB MEPEXOIHBIX AJIEMEHTOB. DJIEKTPOHHbBIE CEMENCTBA
AIIEMEHTOB:S- U p-3JeMeHThl; d 1 fanemeHTsI.



CTpoeHue BelecTBa

KoBanenrnas xummuueckast cBsi3b. [lonatue o koBaneHTHOU cBs3u. O0Iast AIeKTpOHHAs mapa.
KpaTHOCTh KOBaJI€HTHOH CBSI3U. DIEKTPOOTPULATENbHOCTD. [lepekpbIBaHUE 3JIEKPOHHBIX
opbOuTanei, nu- u curmMacBsasu. KopaneHTHas nmossipHasi U KOBAJICHTHAs HEMOJSpHAS
xumMudeckue cBsi3u. OOMEHHBIN U JOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00Pa30BaAHUS
KOBAJICHTHOM CBA3U. BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa JJISIBELIECTB MOJIEKYJISIPHOTO CTPOEHHS.
NounHagsxumMuueckascBs3b. Katnonsl u annonsl. IoHHas CBA3b U €€ CBOMCTBA.
MonHas cBs3b KaK KpallHUN Crydai

KOBAJIEHTHOM NOJIApHOM cBsi3u. DopmynbHas ennHunaseniecTBa. OTHOCUTEIBHOCTD JEIEHUS
XUMHUYECKHUX CBSI3€U HA THUIIBI.

Mertannnueckas xumuieckast cBsizb. O01ue ¢puznyeckue cBOWCTBa METAIIIOB. 3aBUCUMOCTD
AJIEKTPONPOBOAHOCTH METAJUIOB OT Temneparypsl. CruiaBbl. YepHbIE U LIBETHBIE CILIABHI.

Arp eraTHbIe C O CTOSTHUS B elle CTB a. ['a3pl. 3aKkoH ABoraapo /s ra3oB. MoJsspHbIi 00beM
ra3o00pa3HbIX BeniecTs (MpH H. y.). XKuakocTu.

Bo nop o nHa s xumuue cka s cBsi3 b. BomopoaHast cBsi3b Kak 0coObli ciyyait
MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS.

Mexanusm ee 00pa3oBaHUs U BIMSHUE HA CBOWCTBA BEIECTB (HA MpUMeEpe

BOIbI). Mcnionib30Banue BOJIbI B OBITY M Ha MTPOU3BOACTBE. BHyTpUMOIIEKysipHasi BOJOPOAHASICB
A3b U €e OMOJIOTHYecKast poib.

T unel kpucTa JuMdeckux p emero K. Kpucraimumgeckas pemerka. MlonHble, MeTauimueckue,
ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE pelieTKu. AmnoTpomnus. AMopdHbIe BeIeCTBa, UX
OTJIMYUTEIbHBIE CBOKCTBA.

YUucTteieBemecTBaucMec . CMecu U XUuMUYECKHUE cOeMHEHUsA. [ 'OMOreHHbIe UreTepo
reHHble cMecu. MaccoBasi 1 00beMHas 10JId KOMIIOHEHTOB B cMecu. MaccoBas 10JIs IPUMECEH.
Pemmenune 3a1a4 Ha MaccoByto Joito npumeceid. Knaccudukaiiys BemecTB no CTeneHu

WX YUCTOTHI.

HqucnepcHblecucTe M bl [lonstue nucnepcHoit cuctemsl. JucnepcHas dasa u
nucriepcuonHas cpena. Knaccuduxanus

JUCIIEPCHBIX cucTeM. KouoniHble TUCTepCHbIE CUCTEMBL. 301U U TeNIi. 3HAYEHUE TUCTIEPCHBIX
CHCTEM B MIPUPOJE U )KU3HU YEIIOBEKA.

DIIEKTPONUTHYECKAs AUCCOLMALIMS

P ac 1B oOp bl PacTBOpbl Kak TOMOT€HHBIE CUCTEMBI, COCTOSIIIME U3 YACTHUIl PACTBOPUTEIIA,
pPacTBOPEHHOT'O BEUIECTBA U MPOYKTOB WX B3auMOIeHCTBUS. PacTBopeHue kak (hu3mnKo-
XAMHYECKHI mporiecc. MaccoBasi 10711 paCTBOPEHHOTO BelllecTBa. THUIbI pacTBOPOB. MosipHast
KOHIIEHTpalus BellecTBa. MUHepanbHbIE BOJIBI.

Teopust 3AEKTPOTUTUYECKON AUCCOLMALIH H.

DIIEKTPOIUTHI U HEANEKTPOIUTHI. CTENEHBIIEKTPOIUTUYECKON qucconaui. CUabHbIE U
ciabble JIEKTPOIUTHL. Y paBHEHUSI SJIEKTPOJIMTUUECKON Juccoanuu. Mexanusm
nuccormanuu. CtyneHuaras auccouuanus. BonopoaHblil mokaszarens.

K # ¢ 710 T Bl B CBETE TEOPUU IIEKTPOIUTHIECKON arcconuanuu. OOmue cCBONCTBa
HEOPTraHWYECKUX U OPraHUYECKUX KUCIOT. Y CIIOBUSI TEUEHUS PEAKIIUNA MEXKIY FIEKTPOJIUTAMU
1o koHua. Crnenuduyeckne cBOWCTBA a30THON, KOHIIEHTPUPOBAHHOM CEpHOM U

MYpPaBbUHOM KUCIIOT.

O CHOBaHUWU A B CBETE TCOPUH DICKTPOITUTHIECCKON TUCCOIUAIINN, UX KITacCU(PUKAIIIS 1
oOmrre cBoiicTBa. AMHHBI Kak opraHudeckue ocHoBanus. CpaBHEHHE CBOMCTB aMMHUAKa,
METHUJIaMUHA U aHUJIMHA.

C 0 11 ¥ B CBETE TEOPUU DIIEKTPOIUTHIECCKON AUCCOIUAIINH, UX KiIacCU(UKAIIS U 001IHe
cBoiicTBa. CoJIM KUCITBIE U

ocHOBHbIE. COJIM OPraHUYeCKUX KUCIOT. Mbuiall. DIeKTpOXUMHYSCKUIPST HAPSHKCHUN
METAJIJIOB U €T0 UCIOIb30BaHUE VISl XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIIOB.



I'm o p o 1 u 3. Citydau ruzponusa coneil. Peakuus cpeast (pH) B pacTBopax ruaponu3yomuxcs
coisieid. ['maponns opraHu4ecKux Be IIECTB, €r0 3HAYCHUE.

XuMHn4ecKue peakunu

Knaccudukanus xumuueckux p eakuu i. Peakium, nayime 6e3 U3MEHEHHs COCTaBa BEILECTB.
Knaccugukarus no yucity U COCTaBy pearupyrouiix BEmecTB U MPOAYKTOB peakuuu. Peakimm
pa3okKeHUs, COeAMHEHNUS, 3aMEIIeHHs] U 0OMeHa B HEOPraHUYECKOM Xxumun. Peakiiuu
[IPUCOEANHEHNS, OTIIEIUICHNUS, 3aMELIEHHs] U N30MEPU3ALIMM B OpraHu4eckoi XumMuu. Peakuun
MOJIMMEPU3ALMU KAK YACTHBIN CIy4yall peakuuid MPUCOEINHEHMUS.

TemtoBoit 3 PEeKT XUMUIECKUX PEaKIy . DK30- U SHAOTEPMHUECKUEC PEAKIIHH.
Tepmoxumuueckue ypaBHeHUs. Pacuer koaudecTBa TEIUIOTHI 10 TEPMOXUMUYECKUM
YpaBHEHUSM.

CkopocTh xumuye Kux p eakuu . [IoHaTre o CKopocTH XMMUYECKUX PEAKIUN, aHATUTHYECKOE
BbIpaXEHHE. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHLEHTPALIMH, 1aBJIECHUs, TEMIIEPATyphl,
IIPUPOJIbI pEAruPYIOLUX BEUIECTB, IUNIONIAJAN UX CONPUKOCHOBEHUS. 3aKOH JI€UCTBYIOIINX
Mmacc.Pelienue 3a7a4 Ha XUMUYECKYIO KHHETHKY.

K a T anu 3. Katanuzaropsl. Karanus. ['omoreHHslil 1 rereporeHHblil katanus. [Ipumepsl
KaTaJIUTHUYECKUX MPOLIECCOB B

MIPOMBINIJICHHOCTH, TEXHUKE, ObITY. DepMEHTHI U UX OTIUYHSI OTHEOPTAHUYECKUX
Katann3aropos. [IpuMeHeHne kaTanu3aTopoB U (PepMEHTOB.
XumMuueckoepaBHOBecHe Obpatumbie U HEOOpPATUMBIE peaKIuu. XUMHUECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUS Ha IpUMeEpe MoslydeHus ammuaka. CHHTe3 aMMuaka B
IPOMBINIIEHHOCTH. [ToHSATHE 00 ONTUMANIBHBIX YCIOBHSX MIPOBEICHUS TEXHOIOTHUECKOTO
mmporecca.

OKHMCHUTENBHO-BOCCTAHOBUTE JIbHBIE MPOLECChl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Oxucnutenpb U BoccraHoBUTENb. OKucaeHne U BoccTaHoBiIeHHe. CocTaBieHHE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJOM AJIEKTPOHHOIO OanaHca.

OO61ue cBoiicTBa MeTaIoB. XMMHUYECKHE CBOMCTBA METAJNIOB KaK BOCCTAaHOBUTEIEH.
B3auMozeiicTBue METaNIOB ¢ HEMETAIIIaMU, BOJIOM, KUCIIOTaMU U

pactBopamu coisieit. Merannorepmus.

Koppo3us MeTaninoB kak OKHMCIUTETbHOBOCCTAHOBUTENBHBIN Mporiecc. CocoObl 3alUThI
METAJIOB OT KOPPO3HH.

O Omrue cBOICTB a HEMET a JIUT0 B. XUMUYECKUE CBOMCTBA HEMETAIIJIOB KaK OKUCIUTENCH.
B3aunmoneiicTBre ¢ MeTasuiaMu, BOJIOPOJIOM U IpyrUMU HeMmeTaiamMu. CBOMCTBa HEMETAIIIOB
KaK BOCCTaHOBUTENEH. B3anmoielicTBrE ¢ MPOCTHIMU U CJIOKHBIMU BEILIECTBAMMU-
okucnuTensiMu.O01mIas XxapakTepUuCTHUKa rajJoreHoOB.

OnexTp o 11 3. O0uMe cnocoObl MOTYUYEHUsI METAJUIOB U HEMETAJIIOB. DJIEKTPOJIN3 PACTBOPOB U
PacIuIaBOB AJIEKTPOJINTOB HA MIPUMEPE XJIOpUIa HATPUSL. DIEKTPOIUTHIECKOE
nonyyeHueantoMunus. [Ipaktruueckoe 3HaueHNE

ANEKTpon3a. ['abBaHOIUIACTHKA U TAJIbBAHOCTETUSL.

3akuatueHHe. [lepcrieKTUBBI pa3BUTHS XUMUYECKON HAYKH

1 XUMUYECKOTO TTPOU3BOICTBA. XUMUS U MTPoOIeMa OXpaHbl OKPYKAIOIIEH CPeIbl.
JMemouncrpanuu. Paznmuunsie hopmel [lepuonnyeckoii cucremsl 1. . MenneneeBa. Monaenb
KPUCTAJIIMYECKON peleTKy Xjaopuaa HaTpust. O6pa3ibl MUHEPAIoOB ¢ HOHHON KPUCTAJUINYECKOM
pEIIeTKOM: KaJabIUTa, rauTa. MoJenu KpUCTaUIMYECKUX PEIIETOK «CYXOro JIbaay (WIH HOAA),
anmasa, rpaduTa (uau kBapia). Moaens MOJSIPHOTO 0ObeMa ra3oB. Tpu arperaTHbIX COCTOSTHUS
BOJ1bl. OOpasIibl pa3IUUHBIX TUCIEPCHBIX CUCTEM: IMYJIBCHUI, CyCIIEH3U, aspo3oeii, renei u
3oneit. Koarymsauus. Cunepesuc. I dext Tunnans.

HcnbiTanue pacTBOPOB AJIEKTPOIUTOB UHEAIEKTPOIUTOB HA MIPEIMET JUCCOIUAIUY.
3aBUCHUMOCTb CTETIEHHU AJIEKTPOJIUTHUECKON AUCCOIUAIINH YKCYCHON KHUCIOTHI OT pa30aBiIeHUs
pactBopa. [Ipumeps! peakiuii HOHHOTO 0OMeHa, HIYIIUX ¢ 00pa30BaHUEM OCAKA, ra3a WIH
BO/JIbl. XMMHYECKHE CBOMCTBA KHUCIIOT: B3aUMOJIEHCTBUE C METAJNIaMU, OCHOBHBIMHU U
aM(pOTEepHBIMH OKCHJAMH, OCHOBAaHUSMH (IIIETT0OYaMU ¥ HEPACTBOPUMBIMHU B BOJIE), COJISIMHU.



B3aumoseiicTBue a30THOM KUCIOTHI ¢ MeIbio. OOyriiMBaHue KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTOM caxapo3bl. XMMHUYECKUE CBOMCTBA IIEJIOUEH: peakus HEUTpaIn3alnu,
B3aUMOJICCTBUE C KUCITOTHBIMU OKCHJIAMU, COJISIMU. PaznoskeHre HepacTBOPUMBIX B BOJIE
OCHOBaHUU IIPU HArpeBaHWU. XMMHUUYECKHE CBOMCTBA COJIEH: B3aUMOJICHCTBUE C

MeTaJIJIaMH, KHCIIOTaMH, IIeJI0YaMu, C IPYTUMHE coiisiMu. [ uaponu3 kapouia KaabIus.
N3yuenune pH pacTBOpPOB rUAPOIU3YIOIIUXCS COIEH:

KapOOHATOB MIEJIOYHBIX METAJNIOB, XJIOPUIA U alleTaTaaMMOHUS. DK30TEPMHUECKUEC U
SHAOTEPMHUYECKHUE XUMUYECKUE peaKIUU. TeruioBble SBICHUS IPU PACTBOPEHUH CEPHOU
KHUCJIOTBl 1 aMMHAYHON CEJIUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOJIbI BEIIECTB Ha
pUMepe B3auMOJICHCTBUS PACTBOPOB Pa3IMUHbIX KUCIOT OJIMHAKOBON KOHIIEHTPAIUH C
O/IMHAKOBBIMU KyCOUKaMu (TpaHyJiaMH) IMHKA U OJJMHAKOBBIX KYCOUKOB Pa3HbIX METAJJIOB
(MarHus, IMHKA, YKeJe3a) C PaCTBOPOM COJISTHOM KHCIOTHI. B3auMonelicTBrue pacTBOpPOB CEpHOM
KHCIIOTHI C PaCTBOpPaM# TUOCYJIb(aTa HATPUS Pa3InIHON KOHIICHTPAIIUN U TEMIIEPATYPHI.
Monens kunsiero cios. Paznoxxenue nepokcuaa BOAOPOIA C

noMoIkio Heoprannueckuxkaranuzaropos (FeCl2, KI) u mpupoaHbix 00bEKTOB, COEpKAIINX
Karanaszy (ceipoe Msico, kapTrodeins). [Ipocreiilue OKHCITUTENbHO-BOCCTAHOBUTENILHBIE PEAKIIUU:
B3aUMO/ICHCTBUE IIUHKA C COJITHOU KUCIIOTOM M kene3a ¢ cynbdarom meau (II). Moxaens
aneKTponu3epa. Mojenb AMeKTPOIU3HON BaHHBI IS MTOJIYYEHUS ATFOMUHUSL.

JladopaTtopHblie onbIThbl. OnpeiesieHue TUIIA KPUCTAIUIMYECKON PEIIETKH BEIIECTBA U OTTMCAHUE
ero cBoiicTB. O3HaKOMJICHHE C JUCTIEPCHBIMU CUCTEMAaMH.

Peaxiuu, naymme ¢ oOpa3oBaHreM 0cajiKa, ra3a Win BOjbl. B3auMoaeiicTBrue CONTHON KUCIIOTHI
¢ muakoM, okcusiom meau (II), ruapoxcunom meau (I1), kapbonaTtom kanwius. BzanmopeiicTeue
pacTBOpa rUIPOKCHUAA HATPUS C CONSTHOM KUCIOTOW B IPUCYTCTBUU

benondranenna, ¢ pacrtsopomxiopua xkenesa (1), ¢ pacTBopoM cosm aTrOMUHHS.
B3aumoneiictBue pactBopa cynbdara meau (1) ¢ sxene3omM, U3BECTKOBOM BOAOW, PaCTBOPOM
xynopua kansiws. [lonydenue ruipokapOoHaTa Kaiablys B3aUMOIEHCTBUEM U3BECTKOBOI BOIBI
¢ okcuzioM yriepoza (IV) (Bbrabixaemblil Bo3ayx). McnplTanne MHAXKATOPOM pacTBOPOB
TUAPOIU3YIOLUIMXCS M HETUIPOJIM3YIOIIUXCA conell. Peakuus 3amenieHus: Meau sKeie30M B
pactBope cyibdara menu (II). [Tonyduenue kucaopoaa paznokeHHEM IEPOKCHIA BOIOPOIA C
MOMOILBIO AMOKCcHAa Mapranua. [lonydenre Bo1opoa B3auMOI€CTBUEM KUCIOThI C LIMHKOM.
O3HakoMJIEHHUE C TpernapaTaMu ObI-OBOM XMUMHH, COJEPKAIUMU SH3UMBI.

IIpakTyeckas padora Ne 1. [lonydyeHne u pacrio3zHaBaHUE Ta30B.

IIpakTuyeckas padora Ne 2. Pemenne skciepuMeHTaIbHBIX 33/1a4 Ha UACHTU(DUKAIIIO
HEOPraHWYECKUX U OPTaHUYECKUX COCTMHEHUM.

IIpakTuyeckas padora Ne 3 (11 JByX4acOBOTO BapHaHTa U3ydyeHUs Kypca). [ eHeTnueckas
CBSI3b MEXy Pa3IMYHBIMH KJIaCCaMU HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB.
I[INTAHUPYEMBIE PE3VJIBTATHI U3YUEHUSA YYEBHOI'O ITPEAMETA «XUMUS» HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA30OBAHU A BeinmyckHuk Ha 6a30BOM YpOBHE
HAYYUTCS:

— MOHMMAaTh XUMHUYECKYIO KAPTUHY MHPa KaK COCTaBHYIO YacCTh L[EJIOCTHOM HAy4YHOH
KapTUHBIMUPA,;

— PAacKpbIBATh POJIb XUMUU U XUMUYECKOTO MTPOU3BOACTBA KaK MPOU3BOIUTEILHON CUIIbI
COBPEMEHHOTO O0IIECTBa;

bopMyITHUpOBaTh 3HAYCHUE XUMHUU U €€ JOCTUKESHHM JUIsSI TTOBCEHEBHON KU3HU YETIOBEKA;
yCTaHaBIWBATh B3aMOCBSI3b MEXKy XUMUEH U IPYTUMHU €CTECTBEHHBIMU HayKaMH,
(dbopMyITHUpPOBaTh OCHOBHBIE MOJOXKEHHS TEOPHUH XUMHUECKOTO CTPOSHHS OPTaHUYEeCKUX
coennHeHuil A. M. ByrnepoBa u

WJUTIOCTPUPOBATH UX MIPUMEPAMH U3 OPraHUYECKON U HEOPTraHUYECKON XUMHH;
apTyMEHTHPOBATh YHUBEPCAIBHBIA XapaKTep XUMHUECKUX IMMOHATHH, 3aKOHOB ¥ TEOPUH JJIS
OpraHUYECKON U HEOPTraHUYECKON XUMUH;



dopmynuposats [leproanaeckunii 3axon [1. 1. MenneneeBa u 3aKkOHOMEPHOCTH U3MEHEHUH B
CTPOEHHUH U CBOMCTBAX XMMHUYECKUX 2JIEMEHTOB U 00pa30BaHHBIX MU BEILIECTB HA OCHOBE
[Tepuoamdeckoit cucTeMsl Kak rpaduyeckoro orodpakenus [lepuoandeckoro 3akoHa;
XapakTepu30Bath S- U P-

AJIEMEHTBHI, a TAKXKE JKEJE30 0 UX nosoxkenuto B [lepuonnueckoricucreme /1. . Menneneena;
KJIaCCU(UIIUPOBATH BUAbI XUMUYECKOM CBSI3U M THUIIBI KPUCTAJUIMYECKUX PEIIETOK, OOBSICHSTD
MEXaHHU3MBbI UX 00pa30BaHUs U JIOKA3bIBAThH AMHYIO IPUPOTY XUMUICCKUX CBS3CH
(KOBaJICHTHOM, MOHHOM, METAJUTMYECKOM, BOJIOPOIHOM );

OOBSCHATH IPUYUHBI MHOTOOOPA3HsI BEIIECTB, HCIIOIB3YsI SIBIICHUS U30MEPHH,
TOMOJIOTUH,aJUIOTPOIIHH;

KJIACCU(UITUPOBATH XUMUYCCKUE PEAKIIUU B HEOPTAHMYECKON M OPraHUIeCKONW XHUMHUHU TI0
pa3IMYHBIM OCHOBAaHHUSIM U

YCTaHABIIMBAThH CHEIU(PUKY THIIOB PEAKINI OT 00IIEro 4epe30Cco0eHHOE K €IMHUIHOMY,
XapaKTepU30BaTh THAPOIN3 KaK Criequ(UIHbIA OOMEHHBIN

IIPOLIECC U PACKPBIBATh €r0 POJIb BXKUBOW M HEKUBOU MTPUPOJIE;

XapaKTepU30BaTh NIEKTPOIU3 KaK CIeHU(PUUHBIN OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIN TIPOIECC
MEro MPakTUYeCKOe 3HAYCHHUE,

XapaKTepU30BaATh KOPPO3UIO METAJIJIOB KaK OKUCIUTENIbHO-

BOCCTAaHOBHUTEJIBHBIN MPOIECC UTIPeJIaraTh CIOCOOBI 3aIIUTHI OT HEE;

KJIaCCU(UIIUPOBATH HEOPTAaHUYECKUE U OPTaHUYECKHE BEIECTBA;

XapaKTepU30BaTh OOIIHE XMMHYSCKHAE CBOMCTBA BAKHEHIIIMX KJIACCOB HEOPTAHHYECKUX H
OpPraHUYECKUX COSIUHEHUI B IIJIaHEe OT OOIIEro Yyepe3 0COOEHHOE K eMHUYHOMY;
MCIIOJIH30BATh 3HAKOBYIO CUCTEMY XMMHYECKOTO SI3bIKA JIJIS1 OTOOPAKEHHS COCTaBa (XUMUYECKUE
(dbopMyIibl) U CBOMCTB (XMMHUECKHUE YPABHEHUS) BEIIECTB;

MCIIOJIH30BATh MPABUJIa U HOPMBI MEXTYHAPOIHON HOMEHKJIATYPHI Ui Ha3BaHUN BEILIECTB 110
dbopMynaM u, HA060POT, AJISE COCTABICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX (DOPMYII COeTMHEHUI
10 UX Ha3BaHUSM;

3HATh TPUBUAIbHBIC Ha3BaHUS BAXKHEUITNX B OBITOBOM OTHOIICHHH HEOPTaHHYECKUX U
OpTraHUYECKUX BEIECTB;

XapaKkTepU30BaTh CBOWCTBA, IOTYYEHNE U TPUMEHEHUE BaKHENIITUX MPECTAaBUTEIIEH KIIACCOB
OpTraHWYECKUX COCMHEHHH (aJTKaHOB, aJIKEHOB, aJIKUHOB, aJIKaIUEHOB, ApOMATUYECKUX
YII€BOIOPOAOB, CHUPTOB, (PEHOIIOB, aTbJAECTHAOB, TIPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIXKHUCIIOT, CIIOKHBIX A()UPOB U KUPOB, YIIIEBOJIOB, aMUHOB, aMUHOKHCIIOT);
YCTaHaBIMBATh 3aBUCUMOCTH SKOHOMHUKH CTPaHbI OT T0OBIYH, TPAHCIIOPTUPOBKH H MEePepadOTKH
YIII€BOIOPOAHOTO ChIPhS (HEPTH U MPUPOIHOTO Ta3a);

HKCIIEPUMEHTAIILHO MOATBEPKAATh COCTaB U CBOMCTBA BaXKHEHIIMX MPEACTABUTENEH N3YUEHHBIX
KJIACCOB HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB C COOIOIEHUEM MPABUII TEXHUKU
0e30MmacHOCTH sl pabOThI ¢ XMMHUYECKUMH BEIIECTBAMHU U JTa00paTOPHBIM 000PYIOBaHUEM;
XapaKTepU30BaTh CKOPOCTh XMMHYECKON PEaKIMU U €€ 3aBUCUMOCTh OT Pa3JIMUHbIX ()aKTOPOB;
XapaKTepU30BaTh XUMUYECKOE PABHOBECUE U €r0 CMEIICHUE

B 3aBUCHMOCTH OT Pa3IMYHBIX(PaKTOPOB;

MPOU3BOUTH PACUETHI 10 XUMUYECKUM PopMyiaM U

YpaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIXOTHOIICHUN MEXTy Y4aCTHUKAMHU

XUMUYECKUX PEaKLnii;

co0JTI01aTh MpaBHJIa YKOJIOTHIECKON 0€30MaCHOCTH BO B3aUMOOTHOIIIEHUSX C OKPYKaroIen
Cpeoif Mpu OO0paleHNH ¢ XUMHYECKUMHU BEIIeCTBAMH, MaTepUaIaMH U MPOILIECCaMHU.
BrimmyckHUK Ha 6a30BOM YPOBHE TIOJIYYUT BO3MOKHOCTh HAYIUTHCSI:

MCIOJIb30BaTh METO/IbI HAYYHOTO MMO3HAHUS MIPH BBITIOJTHEHUH MMPOEKTOB U y4EOHO-
MCCIIEI0OBATENbCKUX 3a71a4 XUMUUECKOW TEMaTHKH;

MIPOTHO3UPOBATH CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTAHMUECKUX U OPTaHUYECKUX BEILECTB
Ha OCHOBE aHAJIOTHH;



IIPOrHO3MPOBATh TEUEHNE XUMUYECKHUX IIPOLIECCOB B 3aBUCUMOCTH OT YCIOBUIM MX IPOTEKAHUSA U
Ipeylarath Croco0bl YIPaBIEHHs STUMU IIPOLECCAMU;
YCTaHABJIMBATh B3aMMOCBS3M XUMUH C IIPEAMETaMU I'YMaHUTAapPHOIO IIUKJIA (S3BIKOM,
JUTEPATYPOU, MUPOBOH XY0’KECTBEHHOM KYJIbTYPOH);
pacKpbIBaTh POJIb XUMUYECKUX 3HAHUN B Oyyllel NPaKTUYECKOM 1eATeNbHOCTH;
PaCKpBIBATh POJIb XMMUYECKUX 3HAHUN B (OPMUPOBAHUU
UH/IMBUYaJIbHOM 00pa30BaTeIbHOUTPACKTOPHUH;

IPOTHO3UPOBATh CLIOCOOHOCTh HEOPIraHUYECKUX M OPIraHUYECKUX BEILECTB MPOSBIAT
OKHCITUTEIbHBIE U/UIH BOCCTAHOBUTEIIbHBIE CBOWCTBA C YUETOM CTEIICHEH OKMCIICHUS

SJICMCHTOB, 06p33y10H_[I/IX Hux,

apryMEHTHUPOBATh €AMHCTBO MUPA BEIECTB YCTAHOBICHUEM I'€HETUYECKOU CBSI3U MEKY
HEOPraHUYeCKUMH U OPraHUYECKUMU BELLECTBAMU;
BJIAJICTh XUMHUYECKUM SI3BIKOM Il 00OTaIIEHHs CIOBAPHOTO 3ariaca U pa3BUTHUS PEUH;
XapaKTepU30BaTh CTAHOBJICHUE HAYyYHON TEOPUH Ha IIpuMepe OTKpbITus Ileproanueckoro
3aKOHA ¥ TEOPUU XMMHUYECKOTO CTPOCHHUsI OPTraHUYECKUX BEILECTB;
KPUTUYECKH OTHOCUTBCS K IICEBJOHAYYHON XUMUYECKOM HH(pOpMaIMH, TOTy4yaeMO 13
Pa3HBIXMCTOYHHUKOB;
HOHUMATh INI00aIbHBIE IPOOJIEMBI, CTOALIME MIEPE]] YEIOBEUECTBOM (3KOIOIHYECKHE,
SHEPreTUUECKUE, CHIPHEBBIE), U MPEAIAraTh IyTH UX PELIEHUS], B TOM YHUCIIE U C
IIOMOILBI XUMHH.

TEMATHWYECKOE INTAHUPOBAHME. OPT AHUYECKA I XM 1. BA3OBBIN
YPOBEHbA. 10 KJIACC
(1 g B HEnemo, Bcero 34, u3 HUX 14 — pe3epBHOE BpeMs)

Ne| 1t Tema. | Ili1anupyemsblie pe3yabTarhbl
alla JleMoHCTpanus OcHoBHOE [—
/ T OTBITOB. coaepaanu IIpenmerHbie MeTanpeaMeTHbI
al a HUcnouab3oBanue € ypoka .
nop
TEMA 1. TEOPUS CTPOEHMSI OPT AHUYECKUX COEIMHEHUN
1 Mertoas! HayuHoro || HaGmromenu || Vcronb30BaTh OCHOBHBIE PeryasitTuBHbie:
MO3HAHUS. e, MHTEJJIEKTyaJIbHbIE 1. CraButh
JdemoncTpanun.B || mpexanonox | onepanuu yueOHbIe 3a/1aun
nuaeopparMeHTsl, €HHeE, (popmynupoBath Ha OCHOBE
CJIali bl C TUIIOTE3A. TUIOTE3Y, IPOBOJUTH COOTHECEHHUSI TOTO,
N300paXeHUSIMU [Touck aHaJIU3 U CUHTE3, YTO y’K€ U3BECTHO
XUMHUYECKON 3aKOHOMEpH || 00001IeHNE, BBIABIATH U YCBOEHO
naboparopuu, OCTEH. MIPUYMHHO-CJIEICTBEHHbIE || yYalIuMmcsi, U TOTo,
[IPOBEIECHUS Hayunsrii CBSI3M), IPOBOJIUTH 4TO eIé
XUMHYECKOT0 AKCIEPUME || IKCHEPUMEHT HEU3BECTHO.
JKCIIEPUMEHTA. HT. 1 GUKCUPOBATD €ro 2.
BriBon. pe3yNbTaThI CaMocTosTeNbHO
C MIOMOILBIO POJTHOTO OoOHapy>XUBaTh U
S3bIKA U S3bIKA XUMHH. dbopMynupoBaTh
2 Ipeamer Cranosiied || Paznuuarh mpeaMeThI yueOHyio
OpraHuvecKOoi ue OpraHUYeCcKO U npobiemy,
XAMHWH. OpraHWYecK || HEOPraHMIECKON XMMHUH, OMPCACIIATE HCIb
Hemoncrpauun.K || oif xumun MUHEpaIbHbIE 1 yueOHoH
OJIIEKLIHS KaK HayKd. || oprammueckue Bemecrsa. || ACATCIBHOCTH.
HOPUPOIHBIX, Buranmusm u || Kinaccupunuposats MosnapareibHble




HWCKYCCTBEHHBIX U
CHUHTETHYECKNX
OpraHNU4eCKHUX
COCIUHCHUMH,
MaTepuaioB 1
U3ICIUN U3
Hux.JlabopaTopu
pl€ ONBITHI. 1.
Onpenenenue
3JIECMCHTHOT'O
cocTaBa
OpraHUYECKUX
COCTUHEHUM.

ero Kpax.
Ormpenenen
ue
AJIEMEHTHOT
0 cocTaBa
OpTaHHYECK
ux
COCTUHEHU
.
IInaBnenmne,
0o0yrIIMBaHU
€ ¥ TOpeHUe
OpraHu4ecK
WX BEIECTB
(Ha
npuMepe
caxapo3bl).

OpTraHUYECKUE BEIECTBA
10 X MPOUCXOKICHUIO Ha
MIPUPOJTHBIC,
HCKYCCTBEHHBIC U
CUHTETHYCCKHE.
[IpoBoauTh 1 HAOIIOIATH
XAUMHYECKUMN
SKCIEPUMEHT.

1.
CaMocTosTeNnbHO
BBIJICTISITH U
bopmynupoBaTh
M03HABATEJIbHYIO
LEb.

2.
AHanu3upoBarsb, ¢
paBHUBATH,
KJIAaCCU(UITUPOBAT
b 1 000011aTH
(haKTHI U SBIICHUS.
KoMMyHMKAaTHBH
ble:

1.
CamMocTosTeNnbHO
OpPraHHU30BBIBATH
yueOHoe
B3aMMO/ICIICTBHE B
rpyrie
(ompenensTh
o01IHE 1Ieny,
pacnpenensith
poau,
JIOTOBApUBATHCS
ApPYT € ApyIrOM H
T.1.).
JIMYHOCTHBIE:

1. ®opmupoBars
OTBETCTBEHHOE
OTHOIIICHUE K
YVYEHUIO.

2. ®opMupoBaTh
CaMOYBaXCHHSI 1
HMOIIMOHAIBHO-
MTOJIOKUTEITHHOE
OTHOIIIEHHE K ceOe,
TOTOBHOCTh
OTKPBITO
BBIpaXaTh U
OTCTauBaTh CBOIO
TTO3UITHIO.




Teopust cTtpoeHus
OpraHUYECKUX
coenuHenuii.J1ado
paTopHble
ONBITHI.

2. M3roroBiieHue
MOJICJICH MOJICKYII
OpraHUYECKUX
COCTUHEHUM.

OcHoOBHBIE
ITOJIOKCHUS
TEOpUHU
CTPOCHUS
A. M.
byrneposa.
BanenTHOoCT
b.
DJeMEHTHI
c
IMOCTOSTHHO
Hu
MEPEMEHHO
H
BaJICHTHOCT
BIO.
CrpykTypH
BIC
bopMyIbI
HEOpraHuye
CKHX U
OpraHUYECK
nX
BCIICCTB.
Tumnsr
YIJIEPOHBI
X LIETI0YCK:
JIMHEHas,
pa3BETBJIEH
Hasl,
3aMKHYTasl.
Kparnocts
XHMHYECKO
U CBSI3H.
N3omepus.
Bunnt
HU30MEpUHU.
ITonsTie o
B3aMMHOM
BIIMSTHUU
aTOMOB B
MOJIEKYJIax
OpraHUYECK
150:4
BCIICCTB.

OOBACHATD MPUYMHBI
MHOT000pa3ust
OpraHMYECKUX BEIIECTB U
0COOEHHOCTH CTPOCHHS
aToMa yriepoja.
Paznuuath noHsaTUs
«BAJICHTHOCTH)» U
«CTETEHb OKUCIICHUSY,
OIIepUPOBATH UMH.
OTtpaxatb cocTaB U
CTPOEHHE OPraHUYECKUX
COEAMHEHHH C TIOMOIIBIO
CTPYKTYPHBIX (OpMYII U
MOJIETTUPOBATH UX
MoJieKynbl. Paznuuath
TIOHSITHS «H30MEP» U
«TOMOJIOTY.

HaspiBaTh n3yueHHbBIE
MOJIO’KEHUS TEOPUU

XUMHUYECKOTO CTPOCHHUS A.

M. bytneposa.

PeryasitTuBHbIe:
1. BeigBurats
BEPCHUU PEIICHUS
po0IeMBl,
0CO3HAaBaTh
KOHEUHBIN
pe3yJbTar,
BBIOMPATH U3
MPEJI0KEHHBIX U
HCKATh
CaMOCTOSITEILHO
cpelcTBa
JIOCTYKEHHS IICIIH.
ITo3naBaTeILHBIE
1.
CTpouTth JIOTHYECK
0€ paccyXJIeHHE,
BKJIIOYAIOIIEE
YCTaHOBJICHUE
MPUYHUHHO-
CJICJICTBEHHBIX
CBsI3EH.
KoMmyHuKaTuBH
ple:

1. YunTeIBaTh
pa3Hble MHEHHUS U
HWHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO
MMO3UIIHIO.
JINYHOCTHBIE:

1. IIposBaATE
YCTOMYHBBIN
yuebHO —
IMO3HABaTEIbHBII
MHTEpEC K HOBBIM
criocobam
penieHus 3aay.

TEMA 2. YIJIEBOAOPO/AbI U X ITPUPOJHBIE NCTOUYHUKU




[Ipuponnsrii ra3 [Ipupoansr || XapakTepu3oBaTh COCTaB
KaK UCTOYHMK ¥ ras, ero 1 OCHOBHBIE HaIlpaBJICHUS
yrieBogoponos.Jle || coctaB u UCITIOJIb30BaHUS U
MoHcTpauun.Kon | Hampasienu || nmepepaOOTKH MPUPOIHOTO
JIEKIUS BEWECTB U || A rasza. Y CTaHaBIIMBATh
MaTepUaoB, MCIIOJIb30BA || 3aBUCHMOCTb MEXKIY
MOJIy4aeMbIX Ha HUS B o0bemMamu 100bIYU
OCHOBE Ka4yecTBe pUpoOIHOro rasza B PO u
MIPUPOIHOTO Ta3a. TOIUIMBA U oromxerom. Haxoautsb
XUMHUYECKO || B3aUMOCBS3b MEXKAY
IO ChIPbSI. M3y4aeMbIM MaTEPUATIOM U
KouBepcust || Oymymieit
METaHa. npodeccuoHaIbHOM
CuHresras JEeSATEIbHOCTBIO.
U €ro [IpaBuna 3x0n0ru4ecKn
UCIOJIb30Ba || TPAMOTHOI'O IIOBEJICHUS U
HUE I 0e30omacHOTo 00paIeHus ¢
MIOJIyYEHUSl || IPUPOJIHBIM ra3oM B OBITY
CUHTETUYEC | U Ha IPOU3BOJCTBE.
KOI'o
OeH3uHa U
MeTaHoJjIa.
[Ipenenbubie 3HaueHue Onpenenstsb
YII€BOAOPO/IbI. MPUPOJHOT || MPUHAUIE)KHOCTDH BELIECTB
Ankansl.JIeMOHCT || ora3zau K pa3JINYHbIM TUIIAM
panuun.llapocrep || uHBIX (IpenenbHbIM UITU
YKHEBBIE U IpelelbHbl || HEMPEJEIbHbIM) U
o0bEeMHBIE MOJIENN || X KJIacCaM YTJIEBOIOPOIOB.
MOJIEKYJI NEPBBIX yraeBonopo || HasbiBaTh ux 1o
IIpeICTaBUTENEN JIOB B MEXTYHApOIHON
KJ1acca aJKaHOB. KauyecTBe HOMEHKJIAType,
dusnyeckue TOIUINBA U XapaKkTepU30BaTh
CBOICTBA XHUMHUYECKO || CTPOECHUE
ra3o00pa3HbIX IO CBIPBSI. Y CBOMCTBA BaKHEUILINX
(npomnas- Meran n MIPEACTABUTEINEH,
OyTaHOBast CMECh B || Apyrue HaOII0IaTh M ONTUCHIBATH
3aKUTalke), aJIKaHbl KaK || JEMOHCTpPaLlMOHHBIN
KHUJKUX (OCH3MH) COCTaBHas 9KCIIEPUMEHT C IOMOLIBIO
U TBEPJIBIX 4acThb POJIHOTO SI3bIKA U S3bIKa
(mapadun) npupogHor || xumuu. O6001aTh 3HaHUS
AJIKaHOB: 0 rasa. U JieNIaTh BBIBOJBI O
arperatHoe XHWMHYECKH || 3aKOHOMEPHOCTSIX
COCTOSIHHE, € CBOIiCTBa H3MEHEHHS CBOMCTB
pacTBOPUMOCTD B MeETaHa, YIJI€BOJIOPO/OB B
Boze. ['openue 00yCIIOBJIMB || TOMOJIOTHYECKUX pAax.
IIpOIaH- arouue ero || Paznuuare nossTus
OyTaHOBOH cMecH MPUMEHEHU | «HU30MEP» U «TOMOJOI.
(3akuranka). e (ropenue,
OTtHO1IEHNE MUPOJIN3,
AJIKaHOB K raJIore€Hupo
pacTBopy BaHWE).
[IepMaHraHara I'omonoru

PeryasitTuBHbIe:
1. CocTaBidTh
(MHAMBUIYATEHO
WIH B TPYIIIE)
JIaH PEIICHUs
poOIEMBI.

2. PaboTas no
IUIaHY, CBEPATH
CBOM JICUCTBHUA C
LENBIO U, IPU
HEOOXOIMMOCTH,
UCIIPABIISATH
OIINOKU
CaMOCTOSTEIIBHO.
3. B munanore ¢
YYUTEIEeM
COBEPIIICHCTBOBATH
CaMOCTOSTEIILHO
BbIpaOOTaHHBIC
KPUTEPHUH OIICHKH.
ITo3naBaTe/LHBIE

1. BeisBisTh
MPUYUHBI U
CIIEJICTBUS
MPOCTHIX SIBJICHUM.
2.

Co3naBath cxemar
MYECKHE MOJIENH C
BBIJICTICHUEM
CYIIECTBEHHBIX
XapaKTePUCTHK
00BEeKTa.

3.
[TpeoOpa3oBbIBaTH
nH(pOpMaLIHIO U3
OJTHOTO BHJIa B
npyroi (Tabnuiy B
TEKCT U Tp.).
KoMmyHukaTuBH
ble:

1. ®opmynupoBaTh
cOOCTBEHHOE
MHEHUE U
MO3UIINIO,
3a/1aBaTh BOTPOCHI,
CTPOUTH MOHSTHBIS
JUTs TApTHEpa
TTOHSTHSL.

2. YuurtbIBaTh
pa3Hble MHEHUS U
CTPEMUTHCS K




Kanusi 1 OpoMHON || MeTaHa, KOOpIUHAINH
Boj1E/ U30MEpHs U Pa3INYHbBIX
HOMEHKJIAT MO3UIUH B
ypa. COTPYIHUYECTBE.
Herunpupo JIMYHOCTHBIE:
BAaHUE 1. [TocTenenno
stana.Kpek BBICTpanuBaTh
WHT U cOOCTBEHHOE
nu3omMepusarg L[EJI0CTHOE
Usl aJIKaHOB. MHUPOBO33pEHUE!
AJKUIIbHBIC OCO3HAaBaTh
pajuKabl. noTpeOHOCTh U
Mexanusm TOTOBHOCTb K
cBOOOTHOpA caMo000pa30BaHHIO
JTUKAITBLHOTO , B TOM YHUCJIE U B
raJOreHUPO paMKax
BaHUs CaMOCTOSITETTbHOM
QJIKAHOB. NeSITEeTbHOCTH BHE
IIKOJIBI.
2. OnieHuBaTh
coJiepKaHue
(ucxons u3
COLIMAJIbHBIX U
JTUYHOCTHBIX
LIEHHOCTEH ),
o0ecrieunBaroee
JINYHOCTHBIN
MOpaJIbHbIN
BEIOOD.
OTHIIEHOBbIE OtuneH kak || Ha3wiBath 1o PeryasituBHblI€:
YTJIEBOJIOPOBL, MIPEACTABUT || MEXIYHAPOIAHOU 1. O6HapyxuBaTh
W elb HOMEHKJIaType alIKeHBI C 1 GOpMyIHUpOBAThH
aJIKeHBI.JleMOHCTp || aJKeHOB. MTOMOIIIBIO POJHOTO sI3bIKA || Y4eOHYIO
amuu.[llapocrepx || [lomydenue || u s3bIKa XUMHH. npobaemMy 1noa
HeBas 1 0O0beMHasi || DTHUJICHA B XapakTepu30BaTh PYKOBOJICTBOM
MOJIEJIA MOJIEKYJIBI || IPOMBIILIE || CTpOEHHE, CBOWCTBA, YUUTEN.
stuiieHa. ['openue HHOCTU CIOCOOBI MOTYYEHHUS U 2. CtaBUTH 111D
STUJICHA. (meruapupo || obmactu mpuMeHeHuUs JesITeIbHOCTH Ha
Komnexmus BaHHE strnieHa. HabGmronars, OCHOBE
«[Tonustunex u STaHa) U B CaMOCTOSITENTLHO MOCTaBJIEHHON
W3JIENNS U3 HETOY». || 1abopaTtopy || MPOBOAMTH M ONIMCHIBATH IPOOJIEMBI 1
JlaGopaTopHble u XUMHYECKHHA npearaeT
ONBITHI. 3. (mermapaTa || SKCIIEpUMEHT. HECKOJIBKO
Oo6napyxeHue st YcranaBiauBaTh Croco0oB ee
HeTpeIeThbHBIX ATAHOIIA). 3aBHCUMOCTB MEKIY TOCTYKEHHSL.
COeIMHEHUI! B CgoiicTBa TUTIOM CTPOEHUS 3.
KUJTKHAX (ropenue, YTJIEBOAOPOAA U €T0 CamocTosTenbHO
HePTEeNPOayKTaX. OpoMHpOBa || XUMUYECKUMU aHAIIM3UPOBATh
HUE, CBOWCTBaMH Ha IpUMepe YCIIOBHS
TUApaTays || JOTHYECKHUX CBS3CH: JTOCTHIKEHUS LIeH

MOJIMMEPU3

MpeIeTbHbIA — pPEaKIHU
3aMeEIICHHUS,

Ha OCHOBE y4€Ta
BBICIICHHBIX




anus,
OKHCJICHHE
pacTBOpPOM
KMnO4) u
MIPUMEHEHHU
¢ STUJICHA.
[TomuaTHnmne
H.
[Iponunen.
Crepeopery
JSIPHOCTH
noJimMepa.
OcCHOBHBIE
MOHATHUS
XAMHUHU
BBICOKOMOJI
EKYISPHBIX
COCIMHEHH
. Peaknuu
MOJIMMEPU3
alluu.
ITomuatumne
H 1 00J1acTH
ero
MIPUMEHEHHU
s.
ITony4yenune
MOJINATUJICH
a
MOJIMMEPU3
aruen
STHIICHA,
MOJIUITPONTU
JIeHa
MOJIMMEPU3
arueit
MPOIMJICHA.
IIpaBuno B.
B.
MapKkoBHUK
OBa Ha
npumepe
MPOMUJIEHA.
KauecTBenn
bI€ peaKINK1
Ha
HeMpeaebH
1303
COCIMHCHUS

obecLBEYnB
aHue

HeNpeeTbHbIN —

peaKUUH NPUCOECTUHEHUS.

YUHTEIIeM
OPUEHTHUPOB
JIEUCTBYUS B HOBOM
yaeOHOM
Marepuaie.
ITo3HaBaTeJbHBIE

1. Onpenensts
BO3MO>KHBIE
HUCTOYHUKHU
HEO0OXOIUMBIX
CBEJICHUIA,
MIPOU3BOIUTH
MTOUCK
nHpopManuu,
AaHATM3UPYIOT U
OIIEHUBAIOT €€
JIOCTOBEPHOCT.

2.
CamocTosiTenbHO
BBIICTISITH U
dbopmynupoBaTh
M03HABATEIbHYIO
LETIb.

3. ®opmupoBarhb
yMEHUs
Ha0JII0/1aTh,
JIeNaTh BBIBOJIBI
IIpU IPOBEICHUH
OTIBITOB, YMEHUS
paboTaTh ¢ KHUTOM
uc
MIEPUOINYECKON
CUCTEMOM.
KommyHukaTuBH
ble:

1. ®opmupoBats
yMeHHsI paboTaTh
B [1apax, OTBEYATh
Ha BOIPOCHI
YUUTENSA, YMETh
HCIIOJTh30BaTh
XUMHUYECKUN SA3BIK,
yMmeHue paboTath ¢
XUMHYECKON
MOCYAOM.

2. Bnanets
MOHOJIOTHYECKON
U IUAJIOTUYECKOU
dbopmamu peun B
COOTBETCTBUU C
HOPMaMH POAHOTO




OpoMHO#

sA3bIKa, BbIPpaXKaTb

BOJIbI U CBOM MBICIIU C

pacTBopa JOCTAaTOYHOU

IepMaHrasa MOJIHOTOMN U

Ta KaJIus. TOYHOCTBIO.

I'omonorny JInyHOCTHBIE:

€CKHH psif 1. ITposiBAsATH

3TH OTBETCTBEHHOE

JIEHOBBIX OTHOLLIEHUE K

YIIEBOAOPO 00y4YeHHIO,

JI0B, YBaKUTEIBHOE

U30MepHUs OTHOILIEHUE K

(yrmepoaHo CTapILlIUM U

ro CKejeTa MJIaIIIIM

u TOBapullam;

MI0JIOXKEHHUS OCO3HAaBaTh

KpaTHOM LIEHHOCTh

CBSI3H), 3I0POBOTO U

HOMEHKJIAT 6e30MmacHoOro

ypa. o0pasa KU3HH.

[Tonyuenue 2. ®opMHUpOBaThH

ATUJIEHA OTBETCTBEHHOE

Jleruaparar OTHOLLUEHUS K

ueu YUYEHHUIO,

ATaHOJIa U TOTOBHOCTHU U

JETUAPUPOB CIIOCOOHOCTH,

aHUEM o0yyJaromuxcs K

JTaHa. CaMOpa3BUTHIO U

caMo000pa30BaHMIO

JlueHossle Kayuyk n HaseiBaTs 11O PeryasituBHbie
YTIIEBOJOPOBL. €ro MEXIYHAPOIHOU 1. Beigensate u
Kayuyku./leMoHcT || cBOMCTBA. HOMEHKJIaTyp€e TUEHBI. OCO3HAaBaTh TO, YTO
panuu.Moaenu Bynkanuza | XapakrepuzoBaTh YK€ YCBOEHO U UTO
(mmapocTepIKHEBbIC || ITHs CTPOEHUE, CBOWCTBA, enle NOMJICKHUT
1 00beMHast) Kay4dyKa. CMOCOOBI OTYYEHUS U YCBOEHHIO,
Moutekyn 1,3- Pe3una. oOnactu nmpumeHenus 1,3- || oco3HaroT
OyranueHa u 2 - N3omnpen OyTanueHa. Ka4yecTBO U
metmi-1,3- Kak Hab6mronaTe u onuceiBaTh YPOBEHb
OyTanueHa MOHOMED JEMOHCTPAIlMOHHBIN YCBOEHUS.
(u30mpeHa). NPUPOAHOT || XUMUYECKUI 2. CraBuTh
Pasnoxxenne 0 KayJykKa. 9KCIIEPUMEHT. y4ueOHyI0 3a/1a4y
KaydyKa Ipu Cunretnue Ha OCHOBE
HarpeBaHUU, CKHH COOTHECEHHSI TOTO,
UCIIBITaHNE Kay4yK. YTO y’K€ U3BECTHO
IIPOJYKTOB 1,3- U YCBOEHO, U TOTO,
pa3ioXKeHus Ha byranuen 4TO elle
Hempe- ACIbHOCTb. || Kak HEU3BECTHO.
Komnexkuun MOHOMEp Io3naBaTe/ibHBbIE
«Kayuykmn», JUBUHUIIOB 1. ITouck u
«Pe3nHa n 0oro u BBIJICIICHHE
W3/IeNIUs U3 HEey. OyTaeHOB HE00X0TUMOM




oro
CHHTCTHYCC
KHX
Kay4yKOB.
Wnrre
XUMHAYECKHU
¢ CBOMCTBaA
JINCHOB:
rajoreHupo
BaHUE,
TUPOrajior
€HUPOBaHUE
,
TUIPUPOBAH
ne. 1,2 u
1,4-
MPUCOETUH
CHHC.
[Tonyuenue
JIMEHOBBIX
YTJIEBOJOPO
OB
MmetogoM C.
B.
JleOeneBa u
JETUAPUPOB
a"HueM
aJIKaHOB.
I'omonoruu
€CKHUH psif
CONPSHKEHH
BIX
JIMEHOBBIX
YTJIEBOJIOPO
HOB,
HOMGCHKJIAT
ypa.

nHpopManuu;
MIPUMECHEHUE
METOJIOB
MH(POPMALTMOHHOT
O MOKCKA, B TOM
YHCJIE C IOMOLLBIO
KOMITBIOTEPHBIX
CPEICTB.

2. AHanu3upoBaTh
00BEKT, BBIIEIISS
CYUIECTBEHHbIE U
HECYIIIECTBEHHBIC
MPU3HAKU.
KoMMyHHKaTHBH
ble

1. Yuutsca
OpraHHU30BbIBAThH U
TUTAHUPOBATH
yaeOHoe
COTPYIHHYECTBO C
YUUTEIEeM U
CBEPCTHUKAMHU.
JIM4HOCTHBIE

1. ®opmupoBaTh
MO3HABATEIIbHbBIE
HWHTEPECHI,
HMHTEJUIEKTYalbHBI
€ ¥ TBOPUYECKUE
CIIOCOOHOCTH.




AnleTHIEHOBEIE
yTJI€BOJOPObI,
WA

ankuHsbl. JlemoHceT
pauuu.Moaenu
(wapocreprkHeBas
1 00beMHas)
MOJICKYJIbI
aleTUJICHa.
I'openue
aneruieHa.Jlabop
aTopHbIE
ONBITHI. 4,
[Tonyuenue u
CBOMCTBa
alleTUJICHA.

BricokoTreM
nepaTypHoe
mams
aleTuiICHa
KakK OJHa U3
obOnacreit
ero
MPUMCHECHH
o.
ITonyyenune
aleTUJIeHa
MUPOTIH30M
MeTaHa U
KapOUTHBIM
CII0COOOM.
ITonyyenune
KapOua
KaJIbI[Hs.
XHUMHYECKHU
€ CBOMCTBA.
aleTHJIeHa:
raJIoreHUuPO
BaHUE,
THJIPOTAJIOT
CHUPOBAHHUE
(XJI0pBUHUI
51
MTOJTUBUHUIT
XJIOpU/I, €TO
MIPUMCHCHH
e),
TUIpaTaIus
(peakuus
M.T.
Kyuepoga),
TpUMEpH3aIl
us
(peakuus H.
.
3eIMHCKOTO
).
I'omomornu
ECKUH pAL,
HU30MEpHs,
HOMEHKJIAT

ypa
AJIKMHOB.

Haspisats no
MEXKIYHAPOIHOM
HOMEHKJIaType aJIKUHbBI C
MOMOIIIBIO POJTHOTO SI3bIKA
U SI3bIKa XUMHUHU.
XapakTepu3oBaTh
CTpOEHHeE, CBOICTBA,
CIOCOOBI OTYYCHUS U
o0JacTu Mpu MEHEHUs
anetniieHa. HaOmrogath,
CaMOCTOSITENTLHO
MIPOBOJUTH U OTICHIBATH
XUMHYECKUMN
sKcnepuMeHT. OTauvaTh
O0COOCHHOCTH peakuui
PUCOSAMHCHUS Y
alleTUJICHA OT PeaKIIHii
MIPUCOETUHECHHUS TUJICHA.

PeryasitTuBHbIe:
1. CamocrosTenbH
0 OCO3HaBaTh
MIPUYUHBI CBOETO
ycrnexa win
Heycrexa u
HaXOIUThH CHOCOOBI
BBIXOJIa U3
CUTYyaIH
Heycrexa.
Ilo3HaBaTebHBIE

1. Ctpouth
JIOTUYECKOE
paccyxaeHue,
BKJIIOYAIOLIIEE
YCTaHOBJICHHE
MPUYUHHO-
CJIEJICTBEHHBIX
cBszeit. 2.0cymiect
BIISITh
pacUIMpEeHHbIN
MOKCK
uH(popMaLuu ¢
UCIIOJIb30BaHUEM
pecypcos
O6ubIMOTEK U
HNutepnera
KommyHukaTuBH
ble:

1. ®opmynupoBars
COOCTBEHHOE
MHEHUE U
MO3UIHIO,
apryMeHTHPOBATh
1 KOOPAMHUPOBATH
e€ C MO3ULUAMHU
[MapTHEPOB B
COTPYJHUYECTBE
IIpH BBIPaOOTKE
00I1Iero pemeHus
B COBMECTHOU
JESTENBHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBath
COOCTBEHHOE
LIEJIOCTHOE
MHUPOBO33pEHUE:!
OCO3HAaBAaTh
MOTPeOHOCTH U
TOTOBHOCTb K
caM000pa30BaHUIO




, B TOM YHUCJIE U B
pamMkax
CaMOCTOSITETTbHOM
NEeSITEIbHOCTH BHE
IIKOJIBI.

ApomaTtnueckue
yTIEBOIOPOIbI,
WITH
apensbl.JleMoHcTpa
unu.O0beMHas
MOJI€TTb MOJIEKYJIBI
6enszomna. ['openue
OeHsorna.
OTtHoteHMe
OeHzona K
OpOMHON(MOTHOI)
BOJIE U PacTBOPY
nepMaHraHaTa
Kanus (Ha
npumMepe
TEXHUUYECKUX
pacTBOpPHUTEIIEH,
coJiepKaInx
apeHbl).

OTtkpeiTHE
OeH3oa,
ero
CBOICTBA U
TepBbHIC
obactu
MPUMCHCHH
o.
YcranoBie
HHE
XAMHYECKO
O
CTPOCHUS
OcH301I1a.
dopmyina
Kekyue.
CoBpeMeHH
bIC
IpeJIcTaBiIe
HUSA

0 CTPOCHUU
OeH3011a.
XUMHYECKH
€ CBOMCTBA
OeH3oa:
raJIOTeHUPO
BaHUE,
HUTPOBaHUE

XapakTepu3oBaTh
O0COOCHHOCTH CTPOCHHUS,
CBOIiCTBa U 00JaCTH
npuUMeHeHus OeH30:1a ¢
TIOMOIIIBIO POJTHOTO SI3BIKA
U SI3bIKa XUMUHU.
HaGmronaTe 1 onuceiBaTh
JE€MOHCTPALIMOHHBIN
XUMHUYECKUMN
SKCIEPUMEHT.

PeryasiTuBHbIe:
1. ®opmupoBath
yMEHUE
YUUTHIBATh
BBIJICJICHHBIC
YUHUTENIEM
OPUEHTHUPHI
JICHCTBUS B
HOBOM y4€OHOM
Marepuaie B
COTPY/HHYECTBE C
YUHUTEIIEM.

2. IlnanupoBatpb
CBOM JICUCTBUS B
COOTBETCTBHHU C
IMOCTaBJICHHOMN
3agade u
YCIIOBUSIMU €€
peanu3anuu.

3. BeigBurarte
BEpPCUU PEIICHHS
pooJIeMBl,
0CO3HaBaTh
KOHEUHBIN
pe3ynbTar,
BBIOMpATH U3
MPEAJIOKEHHBIX U
HCKAaTh
CaMOCTOSTEIILHO




[Tonyuenue

OeH3oia.
I'omonor
OeH3ona —
TOJIYOJI.
1 Hedts 1 cmoco6sr || Hedh, ee XapakTepru3oBaTh COCTaB
0 ee COCTaB, Y OCHOBHBIE HAIPaBJICHUS
nepepabotku./lem | dusznyeckue || UCIONIB3OBAHUS U
oncrpanuu.O6pa3 || cBolictBau || mepepaboTKH HEPTH.
oBaHue He(PTAHON || mpoucxoxa || YcraHaBiIMBaTh
TJICHKY HA CHHE. 3aBUCHMOCTB MEXKY
MMOBEPXHOCTH Dxosiorude || oObemamu 100bIYM HEDTH
BOJIBL. CKHe B Poccun u GropxeTom
Obnapy>xeHue MoCNeACTBH || rocynapcrsa. Haxoauts
HeMpeIeTbHBIX s pa3inBa B3aMMOCBSI3b MEKITY
COeMHEHU B He(TH U U3y4aeMbIM MaTEepPHAJIOM U
KUIKUX CIIOCOOBI Oymymei
He(dTenpoayKTax. O0pBOBI ¢ npodeccuoHaTbHON
JlaGopaTopHble HUMH. JeSATETbHOCTBIO.
ONBITHI. 5. [Tpoueccnl [IpaBuiia sK0IOTUYECKU
O3HaKoOMIICHHE C nepepadoTK || TPaMOTHOTO MOBEJACHUS U
KOJUIEKLINEN 1 He(TH: 0e30macHOTo 0OpaIeHus ¢
«Hedtp 1 pekTuduka | HeQTEMPOAYKTAMH B OBITY
MIPOJYKTHI €€ us, U Ha MPOU3BOJICTBE.
nepepadoTKI. KPEKHHT,
pudopMuHT
. [IpoaykTsl
nepepadoTK
U HEPTH U
ux
HCTIOJTh30Ba
HUE.
[Tonsitue 06
OKTaHOBOM
qHce.
1 O60061eHue 1 Knaccugpuk | KnaccudunuponaTth
1 CUCTeMAaTH3aIIHs anus YTIEBOIOPOABI TIO
3HaHUI 00 YIIIEBOAOPO || CTPOCHUIO YIIIEPOTHOTO
YTJIEBOIOPO/IAX. JIOB TI0 CKeJIeTa U HATUYHUIO
CTPOECHUIO KpPaTHBIX CBSI3EH.
yraepoaHor || YcTaHaBIvBaTh
1 KonTpoabnas 0 CKeJIeTa U B3aNMOCBSI3b MCXKOY
2 paGora Ne 1 o HATUYHUIO COCTaBOM, CTPOCHUEM U
TeMe KpPaTHBIX CBOMCTBaMH
«YTNEeBONOPOABD». || CBSI3CH. YriaeBoiOpOaOB.
B3au- OnuceiBaTh FTEHETHYECKUE
MOCBSI3b CBSI3M MEXIY KJIaccaMu
MEXTY YTJIEBOJOPOJIOB C
COCTaBOM, TTOMOIIIBIO0 POJTHOTO SI3BIKA
CTPOCHUEM || ¥ S3bIKa XHUMHHU.
u [IpoBoauTh pedaexcuto

cpencTBa
JOCTHUIXCHUA LICIIN.
ITo3naBaTeanLHLIE

1. OcymecTBIATH
BbIOOp HanboIee
3¢ PeKTUBHBIX
CII0c000B
perieHus 3a1ad B
3aBUCHUMOCTH OT
KOHKPETHBIX
YCIOBUU.

2. OcymiecTBISITh
CpaBHEHHUE,
KJIacCU(PUKALIHIO,
CaMOCTOSTEILHO
BBIOMpas
OCHOBAaHHS U
KPUTEPUH IS
YKa3aHHBIX
JIOTHYECKHX
ornepanui.

3. VYmeth
OTIPE/CIIATh
BO3MO>KHEIE
HCTOYHHUKHU
HEOOXOIMMBIX
CBEJICHUM,
MIPOU3BOIUTH
ITOMCK
uHpopManuu,
aHATM3UPOBATH
OILICHUBATh €€
JIOCTOBEPHOCTD.
KommyHukaTuBH
ble:

1.
CoBepIeHCTBOBAT
b YMEHUE
JIOTOBApUBATHCS U
MPUXOJUTH K
o01eMy penieHuo
B COBMECTHOI
JEATETLHOCTH.

2. Pa3BuBath
YMCHHE
MPOYKTHBHO
pasperiarb
KOH(JIMKTHI Ha
OCHOBE y4eTa
UHTEPECOB U
MO3UIIMH BCEX €r0




CBOMCTBaMH
YIJIEBOAOPO
JIOB.
I'emeTnueck
ast CBsI3b
MEXIY
KJaccaMu
YIJIEBOAOPO
JIOB.

COOCTBEHHBIX
JOCTHKEHUM B IIO3HAHUU
XUMHHU YTII€BOJIOPOJIOB.
AHanusupoBarb
pe3yabTaThl KOHTPOJIBHON
paboThI U BBICTPAUBATh
IYTH TOCTHXKEHUS
JKEJIAEMOTr'0 YPOBHS
YCIIEIIHOCTH.

YYaCTHUKOB.
JInuHOCTHBIE:

1. Pa3BuBath
BHYTPEHHIOIO
MO3UIIMIO Ha
ypOBHE
MOJIOYKUTEIBLHOTO
OTHOIIIECHHS K
LIKOJIE,
MMOHUMAaHUSI
HE0OXOIUMOCTH
y4eHHUS,
BBIPOKEHHOTO B
npeodia aHum
yueOHo-
IMO3HABATEIILHEBIX
MOTHBOB U
MPEeANOYTEHUN
COLIMAILHOTO
croco0a OIeHKHU
3HAHUM.

2. ®opMupoBaTh
9KOJIOTHYECKOE
MBIIICHUE:
YMEHHE OIICHUBATh
CBOIO
JeSITEIbHOCTD U
MOCTYIIKU APYTHX
JIIOJIEH C TOUKHU
3peHUst
COXpaHEHUs
OKpYy>Karoleu
Cpelbl.

TEMA 3. KUCJIOPOACOAEPXAIIME OPTAHUYECKUE COE/IMHEHW A




[EEN

Cruptsl. lemoncT
pauuu.Moaenu
(mapocTepKHEBbIE
1 00bEMHBIC)
MOJIEKYJI CIIUPTOB:
MeTaHoJIa,
3TaHOJIA,
STUJICHTJIUKOJIS U
[JIMLEPUHA.
I'openue sTanoa.
BsaumogeiicTBue
ATaHoJIA C
HaTpHUEM.
ITonyyenue
STUJIEHA U3
ATaHOJIA.
JlaGoparopHble
ONBITHI. 6.
CaoiicTBa
STUJIOBOTO CIHUPTA.
7. CBoiicTBa
TJIMIEPUHA.

ITHIOBBIN
CITUPT U €T0
CBOMCTBA.
OxucneHune
JTaHoJIa
(epmenTat
HBHOE,
OKCHJIOM
memu (I1)).
XUMHYECKHU
€ CBOMCTBaA
JTaHoa:
JleTuIpaTail
usl,
B3aMOJIENC
TBUE C
HaTpUeM,
ropeHue.
[Tonyuenue
JTaHoa
rujpaTanue
H DTUJICHA,
[IEeJI0OYHBIM
TUAPOIIH30
M
rajorcHsTa
Ha,
OpoxeHuEM
caxapos.
I"'omomoruu
ECKUH psf
OJHOATOMH
BIX
CITUPTOB,
HU30Mepus,
HOMGCHKJIAT
ypa.
MHoroaTtoMm
HBIE
CITAPTHI:
STHJICHTJINK
0J1b,
TJIMIEPUH.
KauecTBenn
asl peakuus
Ha
MHOT'0aTOM
HbBIE
CITUPTHI.

Ha3zwiBaTh 1Mo
MEXKIYHAPOIHOM
HOMEHKJIATYpPE€ CITUPTHI.
XapakTepu3oBaTh
CTPOCHHUE, CBOMCTBA,
CIOCOOBI OTYYCHUS U
00J1acTH TPUMEHEHUS
9TaHOJa U TJIHIIEPUHA C
MTOMOIIIBIO POJTHOTO SI3BIKA
U SI3BIKA XMMUAH.
Knaccudumnuponats
CHUPTHI 110 X ATOMHOCTH.
HaGmronats,
CaMOCTOSTEIHLHO
MIPOBOJIUTH U OIIUCHIBATH
XUMHYECKHUH
JKCTICPUMEHT.

PeryasiTuBHble
1.CdopmupoBaTh
YMEHHE aJIeKBaTHO
OLIEHUBATh CBOU
3HAHUA U YMEHUS.
2.®opMupoBaTh
MHTEJUIEKTYaJbHBI
€ Y TBOpPUYECKUE
CHOCOOHOCTH.
ITo3naBaTenbHbIC
1.ChopmupoBath
YMEHHE
aHaAJIM3UPOBATh,
CpaBHMBATb,
KJIacCU(PUIIUPOBAT
b ¥ 000011aTh
(baKThI U SIBIICHUS;
KoMmyHuKaTuBH
ble
1.CdopmupoBath
YMEHHE
IIPEJICTaBIISITh
MIPOJICIIAHHYIO
paborty.

2. ®opMHUpOBaTh
yMeHUsI paboTaTh
B Mapax, OTBEYATh
Ha BOIPOCHI
YUUTESl, YMETh
HCIOJIb30BATh
XUMHYECKUN SI3BIK.
JIMYHOCTHBIE

1. ®opmupoBanue
UHTEpeca K
HOBOMY MPEIMETY.
2. ®opMupoBaHuE
y4eOHo-
MI03HABATEIbHOIO
MHTEpEeca K
HOBOMY Y4eOHOMY
MaTepuany u
crocobam
peLIeHus: HOBOI
JaCcTHOH 3aJIauu.




1 Kamennsrit Kamennsiii || XapakTepu3oBaTbIIporCcxo
4 yroib.JleMoHcTpa || yroyib v €ro || KJI€HHE U OCHOBHBIE
uuu.Komnekuus UCIIOJIb30BA || HaMpaBlICHUS
«KameHHbI1 HHE. HCIIOJb30BAHUA U
YTOJIbY. KokcoBanu || nmepepaOoTKu KaMEHHOTO
Kotekuust e yTJIs. Y CTaHABJIMBAaTh3aBUC
MIPOJYKTOB KaMEHHOTO || UMOCTh
KOKCOXMMMYECKOT || yIJis, MeXITy 00beMaMu JOObIYN
0 MPOU3BOJICTBA. BAKHEWIINE || KaMeHHOro yrisi B PO u
MPOJTYKThI oromxerom. HaxomuTsB3a
KOKCOXHMHU || UMOCBSI3b MEX]Y
4eCKOro M3y4yaeMbIM MaTepHAIOM U
MPOU3BOJCT || Oymymieit
Ba. npogeccuoHaTbHON
JeSITeNIbHOCTBIO.
[IpaBuia 3K0I0ru4ecKu
IrPaMOTHOTO MTOBECHUS U
0e30MmacHOro oopaleHus ¢
KaMEHHBIM yTJIeM U
MPOJIYKTaMHU
KOKCOXHUMHUYECKOTO
IIPOU3BO/ICTBA B OBITY U
MPOMBIIUICHHOCTH.
1 ®enon.Jlemoncrp || CtpoeHue XapakTepru3oBaTbOCOOECHH
3) anun.O0beMHas MOJIEKYJIbI OCTHU CTPOEHUS U CBOMCTBA
MOJIETIBMOJICKYNBI || U (eHona Ha OCHOBE
(dbenomna. ¢u3nYecKue || B3aMMHOTO BIUSHUS
PactBopuMOCTB CBOICTBa aTOMOB B MOJIEKYIIE, a
(dheHomna B BOJIE ¢denomna. TaK)Ke CIoCOObI
MIPU KOMHATHOM Bzaumnoe MOJTy4eHUs U 00JIacTU
TeMIIepaType u BITUSIHUE npuMeHeHust peHosna ¢
MIPY HarpPEeBaHUU. aTOMOB B MOMOIIBIO POAHOTO S3bIKA
Bsaumoneiicteue MOJIEKYyJIaX || W sI3bIKa
(benomna c opranuueck | xumuu. Habmogats u
pacTBOpOM WX BEIIECTB || OMUCHIBATHIEMOHCTPAIIHO
LIEJI0YU U Ha IpUMepe || HHBIA XUMHYECKUN
OpOMHO¥ BOJIOH. denomna. skcniepuMmeHT.Cobio1aTh
KauecTtBenHnas XUMUYECKH || TpaBHIIa YIKOJIOTUYECKU
peakuus Ha peHoa || € CBOMcTBAa || TPaMOTHOIO U
C XJIOPUAOM dbenona, 0e30MmacHOT0 O0paIEeHUs C
xenesa (I1I). MOJATBEPXK] || TOPIOUMMHU U TOKCUUHBIMU
arouue BEIIECTBAMHU B OBITY H
B3aHMHOE OKpY>Karollen cpene.
BIIUSTHUE
aTOMOB:
KHCIIOTHBIE
CBOMCTBA,
peaxiuu
raJIoreHupo
BaHU,
HUTPOBAHUS

PeryasitTuBHbIe:
1. CamocrosiTensH
0 aHAJIM3UPOBATH
yCIIOBUS
JIOCTHKEHUS 1IeNTU
Ha OCHOBE y4éTa
BBIJICTICHHBIX
YUHUTEIIEM
OpUEHTHPOB
JICUCTBUS B HOBOM
y4eOHOM
Marepuaie.

2. OCyIIeCTBISTh
KOHCTaTHUP YOI
u
MIPEABOCXUILAIOIIH
1 KOHTPOJIb 110
pe3ynbTaTy U 1o
crocody
JICHCTBUS,
aKTyaJIbHbIN
KOHTPOJIb Ha
ypOBHE
MIPOU3BOJIHLHOTO.
[Ho3HaBaTebHbIC

1. Co3nmaBatb u
peoOpa3oBHIBATH
MOJIEII U CXEMBI
JUTS peIIeHUs
3azay.

2. O6o0maTe
TOHSTHS —
OCYILIECTBIISTh
JIOTUYECKYIO
oTeparuio.
KommyHukaTuBH
ble:

1. ®opmynupoBarh
COOCTBEHHOE
MHEHUE U
MO3UIHIO,
apryMeHTHPOBAThH
1 KOOPJIMHHUPOBATH
€€ C MO3ULUsAMHU
MMapTHEPOB B
COTPYJHUYECTBE
IIpH BBIPaOOTKE
00I1Iero pemeHus
B COBMECTHOMU
JIeATETbHOCTH
JInyHOCTHBIE:




[Tomyyenue 1. ®opmupoBath
benona u3 OTBETCTBEHHOE
KaMEHHOYT OTHOIIICHUS K
OJILHOM YUYEHHIO,
CMOJIBI U U3 TOTOBHOCTHU U
pou3- CHOCOOHOCTH,
BOJIHBIX oOyyarommxcs K
OeH3oia. CcaMOpa3BUTHUIO U
caMo00pa30BaHUIO
2. ®opMHUpOBaTh
CIIOCOOHOCTH K
1eJIeTI0NIaraHuio,
CaMOCTOATEIILHON
MOCTaHOBKE HOBBIX
y4eOHBIX 33724 U
MIPOEKTUPOBAHHIO
COOCTBEHHOM
yueOHO
NEeSITEIbHOCTH.
1 Aunbnerunbl.Jlemo || IIpousBonc || XapakrepuszoBaThb PeryasitTuBHble:
6 HeTpauuu.Mogen || TBo u 0COOEHHOCTH CBOWCTB 1. BHOcuTth
u UCTIONB30Ba || OopMambaeruia u HE00X0IMMBbIE
(mapocTep>KHEBbIE || HHE aleTanbpJeruaa Ha OCHOBE || KOPPEKTUBHI B
1 00bEMHBIE) CTPOUTEIIBH || CTPOCHMS MOJIEKYII, JEUCTBHE I10CIIE
MOJIEKYJI ME€TaHals || BIX U CHOCOOBI MOJYYEHUS ¥ UX || €ro 3aBepIIeHUs
Y dTaHaJ. OTJIENIOYHBI || 00JacTH MPUMEHEHUs C Ha OCHOBE €ro
O3HakoMJIEHME C X IIOMOIIBIO POAHOTIO SI3bIKA || OLICHKH M y4eTa
KOJUIEKLIUEen MaTEepUasoB || U SI3bIKa XUMHUHU. Xapakrepa
IJ1acTMacc Ha OCHOBE Habmronate, onuceiBaTh U || CAeNaHHBIX
U 31NN U3 MOJIMMEPOB || IPOBOAUTH XUMHYECKUI OLIMOOK.
Hux./IabopaTopn | u3 9KCIIEPUMEHT. 2. Ocy1ecTBIsATh
ble ONbITHI. 8. ¢denonodop || Cobmronars npaBuia KOHCTaTHPYIOIINI
CaoiicTBa MaJbJETU/IH || SKOJOTUYECKU "
¢dbopManbaeruaa. BIX CMOJI U IrPaMOTHOIO U MIPEIBOCXUILAOIIU
170.¢ 6e301acHOro oOpalleHus ¢ || i KOHTPOJIb O
AQHAJIOTOB. TOPIOYMMH U TOKCUYHBIMH || pe3yJIbTaTy U MO
dopmanbie || BemecTBaMu B OBITY U croco0y
TU/I, €r0 OKpY>Karollen cpene. NEUCTBUS,
CTpPOEHHE U aKTyalbHBIH
buznueckue KOHTPOJIb Ha
CBOMCTBA. yYpOBHE
dopManuH. IIPOU3BOJIBHOTO.
XUMHUYECKH 3. BeigBurath
€ CBOICTBA BEpPCUU PEIICHUS
dbopmanbie poOJIeMBI,
ruja: OCO3HAaBaTh
TUAPUPOBAH KOHEUHBII
ue, pe3yIbTar,
OKHCJICHHUE. BBIOUpATh U3
Peakuun MPEIOKEHHBIX U

IMOJIMKOHC

HUCKaThb




HCaIlUH.

I'omonorny

€CKHH psif

aJbJIETU/I0B

, A30Mepus,

HOMEHKJIAT

ypa.

KauecTBeHH

ast peakuus

Ha

aJbJIETUIHY

10 TPYIILY.

[Tonyuenue

dbopmanbe

rujia u

aneTaabaer

una

u3

COOTBETCTB

YIOIIMX

CIIUPTOB.

[TonsTHE O

KETOHaX.

Anbaeruasl

Y KETOHBI B

IPUPOJIE.

1 Kap6onoBsie Kap6oHnoBs! || XapakrepuzoBaTh
7 KHUCIIOTHL. JIeMOHCT || € KUCIIOTBI 0COOEHHOCTH CBOICTB

pauuu.Moaenu B MPUPOJIE KapOOHOBBIX KUCIIOT HA
(rapocTep>kKHEBbIE || U B OBITY. OCHOBE CTPOCHHMSI UX
1 00bEMHBIE) XHUMHYECKH || MOJEKYI, a TAKXKE
MOJIEKYI e cBoiicTBa || crocoObl mosyueHust u
MYpPaBbUHOHN U KapOOHOBBI || 00JacTU MPUMEHEHHUS
YKCYCHOM KUCJIOT. || X KHCJIOT B MYpPaBbUHOHN U YKCYCHOU
O6pa3siibr CpPaBHEHUHU || KUCJIOT C TOMOIIBIO
HEKOTOPBIX co POJHOTO SI3bIKA U A3BIKA
KapOOHOBBIX cBoiictBamu || xumuu. Paznuyate odiee,
KHCJIIOT: COJISTHOM 0c00EHHOE U €JMHUYHOE B
MYpPaBbUHOM, KHUCIIOTBI CTPOECHHH U CBOMCTBAX
YKCYCHOM, (B3auMoJiel || OpraHUYECKUX
OJIENHOBOH, CTBHE C (MypaBBUHOM U YKCYCHOI
CTEapUHOBOM, MeTaJlJlaMH, || KHACJOT) ONUCHIBATh U
LIaBEJIEBOM, oc- MIPOBOJUTH XUMUYECKHI
OEH30IHOH, HOBHBIMHU skcnepumenT. Colmo1aTh
JTUMOHHOM. OKCHUJIAMH, MIpaBUJIa HKOJIOTHYECKU
OTtHoweHne OCHOBaHHUS || TPaMOTHOIO U
pa3IMYHbIX MU, 6e3omacHoro obpaie-us ¢
KapOOHOBBIX COJISIMN). TOPIOYMMH U TOKCUYHBIMHU
KHCIIOT K BOJIE. VYkcycHas BEIIECTBaMH B OBITY U
[Tonyuenune KHCIIOTa OKpYKarolllel cpese u
CJIOXHOTO 3upa Kak c1a0bIi || HEOPTaHUYECKUX KUCIIOT.
peakuuein anektponut || HaGmronaTs, onuceiBath 1

CaMOCTOSITEITLHO
cpencTaa

JTOCTYOKEHHUSI LIEIIH.
IMo3HaBaTebHBIE

1. ®opmupoBaTh
YCTONYUBBIN
yueOHO-
MMO3HABATEILHOI'O
HMHTEpEC K HOBBIM
o01muM cnocobam
penieHus 3ajiay.

2. ®opMHUpOBATH
yMEHUs
YCTaHaBIIMBATh
CBS3U MEXKIY
peanbHO
Ha0JII0TacMBIMH
XAMHYECKUMU
SIBJICHUSIMU U
MPOIIECCAMH,
MIPOUCXOASAIINMU B
MHUKPOMHPE,
OOBSICHATH
MIPUYUHBI
MHOT000pa3us
BCIIECTB,
3aBUCHUMOCTb HX
CBOMCTB OT
cocTaBa u
CTPOCHHSI, a TAKKE
3aBUCHMOCTD
MPUMEHEHUS
BEIIECTB OT UX
CBONCTB.
KoMmyHuKaTuBH
ple:

1.
AprymMeHTHpoOBaTh
CBOIO MO3HITUIO U
KOOPJMHUPOBATH
eec

MMO3UIUSIMU
MapTHEPOB B
COTPY/IHHYECTBE
IIpU BBIPAOOTKE
00I1Iero pemeHus
B COBMECTHOM
NEATEIILHOCTH. 2.
AnexBaTHO
HCIOIb30BaTh
peYeBbIC CPECTBA




srepudpukanuu.Jla || , voHHBIE IIPOBO-UTh XUMUYECKUI IUI PEILIECHUS
OopatopHbIe ypaBHeHUs || skcriepuMeHT. CoOMoaaTh || pa3iudHbIX
ONbITHI. 9. peakuui ¢ IIPABUJIA DKOJIOTHYECKU KOMMYHHMKATHUBHBI
CaoiicTBa ee IrPaMOTHOIO U X 3a/1a4; BIAJIETh
YKCYCHOM y4acTHeM. 0e3011acHOr0 0OpalleHus ¢ || YCTHOH U
KHCJIOTBHI. Peakuus TOPIOYMMH U TOKCUYHBIMH || IHCbMEHHOM
TepuduKa || BelecTBaMU B ObITY U pEUYbIO; CTPOUTH
LUU. OKpY’Karolle cpefe. MOHOJIOTHYECKOE
I'omosorny KOHTEKCTHOE
ECKHUH psif BBICKA3bIBAHHUE
IIpeEIbHBI JInuHOCTHBIE:
X 1. Ymers
OJIHOOCHOB OLICHUBATH
HBIX IIPaBUJIBHOCTb
KapOOHOBBI BBITIOJIHEHUS
X KHCJOT, y4ueOHOM 3a/1auH,
U30Mepusl, COOCTBEHHBIE
HOMEHKJIAT BO3MOXHOCTH €€
ypa. pemieHus.2. AHaiu
ITomyyenue 3UpOBATH SMOLIMOH
MYypaBbHHO aJIbHbIE
Hu COCTOSIHMS,
YKCYCHOH IIOJIy4YE€HHBIE OT
KHUCIIOT. YCIIEIIHOM
OtnenbHbIE (HeycHenHoil)
IIPEICTaBUT JeSITENIbHOCTH, OL1e
€JI1 KHC JIOT HUBAaTh UX
MHOTO BIIUSTHUE HA
CTPOCHHUS: HacCTpOEHUE
OJIEMHOBA, YesioBeKa.
JMHOJIEBA,
JIMHOJIEHOBA
i,
aKpuJIoBas,
11aBeJIeBas,
OeH30liHasl.
1 Cnoxwubie 3¢upsl. || M3yuenue XapakTepru3oBaTh PerynasiTuBHbie:
8 XKupsl. JlemoncTpa || cocraBa 0COOEHHOCTH CBOICTB 1. IInanupoBath
nuu.Komieknusa JKUPOB. JKUPOB HA OCHOBE CBOM JCUCTBHUA B
MUIIEBBIX )KUPOB U || JKupbl CTPOEHMS X MOJIEKYII, a COOTBETCTBHH C
Macell. pacTUTENbH || Takke Kiaccudukauu MOCTaBJIEHHOM
PactBopruMocCTb oro YKHUPOB II0 UX COCTaBy U 3aadyel u
KHUPOB B KUBOTHOTO || IIPOUCXOXKACHUIO U YCIIOBUSIMU €€
OpPraHUYECKUX H IIPOUCXOXK] || IPOU3BOACTBO TBEPIBIX pean3anui.
HEOPraHUYECKUX eHHUS, KUPOB HA OCHOBE Ilo3naBaTenbHbIE
pacTBOPUTEISX. pa3nuuusd B || pacTuTenbHbIX Maced. Ha :
N3rorosnenune UX COCTaBe. || OCHOBE pEaKLUU 1. OcyuiecTBisATh
Mmbu1a. Komneknus || I'maponus TepUPUKAIIN BbIOOp HanboIee
o0pasios KUPOB M UX || XapaKTEpU30BaTh COCTAB, 3¢ (HEeKTUBHBIX
IIPUPOIHBIX OMBUICHHE. || CBOMCTBA U 00JIACTH CIoco00B
naxy4yux 3¢pupHbIx || Msutall. MIPUMEHEHHUSI CIIOKHBIX pelieHus 3a1a4 B
macesn. Komnekius || Cunternye || a¢upos. 3aBUCUMOCTH OT




KUAKUX U
TBEPBIX MOIOLIUX
CPEICTB.
CpaBHenue
MOIOIIUX CBOMCTB
pacTBOPOB MbLIa U
CTHPAJIBLHOTO
MOPOIIKA.
JlaGoparopHbie
onbIThI. 10.
CBoiicTBa )XKUpPOB.
11. CpaBHenue
CBOWCTB
pacTBOPOB MbLIa U
CTHPAJIHLHOTO
MOPOIIIKA.

CKue
MOIOIINE
cpeicTBa
(CMO).
DKosoruye
CKHe
aCIeKThl
IIPUMEHEHU
1 CMC.
I'unpuposa
HUE
HKHUJIKAX
KHUPOB.
IIpousBoac
TBO
TBEPABIX
KHUPOB HA
OCHOBE
pacTuTenbH
BIX

Mmacei. [lons
THE O
CJIOXKHBIX
adupax.
CroxHbie
3pUpHI
OJIHOOCHOB
HBIX
KapOOHOBBI
X KUCJIOT U
OJIHOATOMH
BIX
CIIUPTOB.
N3omepus u
HOMEHKJIAT
ypa
CJIOXKHBIX
3¢ upoB.
Peaknus
sTepurka
117078
CiioxHble
3¢UpHI B
IpUpOJIE.
Kupsr kak
CIIOXHbBIE
3pUpHI
TIIMLEepUHA
U BBICIIUX
KapOOHOBBI
X KUCJIOT.

HaOmronaTth, onuceIBaThL U
MPOBOJUTH XUMUYECKHUI
9KCIIEPUMEHT.

Cobmo1aTh paBuia
9KOJIOTHYECKH
TPaMOTHOTO U
0e30macHOTo 0OpaIeHus ¢
TOPIOYMMH ¥ TOKCUIHBIMHU
BEIIECTBAMHU B OBITY U
OKpY>Karollen cpenie.

KOHKPETHBIX
YCIOBUU.

2. OcymiecTBISITh
CpaBHEHUE,
KJIacCU(PUKAIIHIO,
CaMOCTOSTEIILHO
BBIOMpas
OCHOBaHHMS U
KPUTEPUH IS
YKa3aHHBIX
JIOTHYECKHX
onepanuu.
KoMMyHMKaTHBH
ble:

1.
CoBepIeHCTBOBAT
b YMEHUE
JIOTOBApUBATHLCS U
MIPUXOIUTH K
o0IIeMy peleHUIO
B COBMECTHOM
JEATEILHOCTH.
JInuHOCTHBIE:

1. Pa3BuBaTh
BHYTPEHHIOIO
MMO3HUIHIO Ha
yYpOBHE
MTOJI0KUTEIBLHOTO
OTHOIIICHUS K
HIKOJIE,
MMOHHUMAaHUS
HEOOXOJIMMOCTH
YUeHUS,
BBIP2XCHHOTO B
npeobyagaHuu
yueOHo-
MMO3HABATENIbHBIX
MOTHBOB U
MPeNOYTeHUU
COIMAJILHOTO
crioco0a OLICHKH
3HAHUIA.




[EEN

Vraeronasl.JleMoH
crpauun.Kosekiy
Hst
KpaxMajocoJepxa
IIUX MPOAYKTOB
MMUTaHUS U
MPOJIYKTOB Ha
OCHOBE Caxapo3bl.
BsaumogeiictBue
TJIIOKO3EI U
caxapo3bl ¢
TUAPOKCHUIOM
menu (II).
JlabopaTopHble
ONBITHI. 12,
CBoiicTBa
TJIFOKO3EI. 13.
CBoiicTBa
KpaxMaja.

CocraB
YTJIEBOJIOB,
1704
HaXO0XICHU
€ ¥ pOJib B
IpUPOJIE.
3HayeHue
YTJIEBOJIOB
B TEXHUKE,
ObITY, Ha
MIPOU3BOCT
BE.
Kiaccuduk
anus
YIJIEBOJIOB:
MOHO-, JTH-
u
noJicaxapu
B,
Crtpoenue
MOJICKYJIbI
TJIFOKO3BI.
JIBOMCTBEH
HOCTH
byHKIIUN
OpraHUYECK
oro
BEIIECTBA
Ha IIpuMepe
TJTFOKO3BI
(ampneruno
CIUPT).
XUMUYECKHU
€ CBOMCTBaA
TJTFOKO3BI,
JTIOKa3bIBAIO
e
JIBOMCTBEHH
OCTb €€
GbyHKIMY:
TUAPUPOBAH
ue,
B3aMMO/JIEHC
TBHE C
TUIPOKCHUIO
M menu (10),
OKHCJICHUE
(¢pepmenTat
WBHOE,
peakims
«cepedpsHo
To

XapakTepu3oBaTh COCTAB
YIIICBOJIOB U KX
KJIaCCU(PUKAIUIO Ha
OCHOBE CIIOCOOHOCTH K
TUAPOIIU3Y.

OrnuceIBaTh CBOMCTBA
TJIIOKO3BI KaK BEIIeCTBa C
JIBOWCTBEHHOHN (PYHKIIMEH
(aspmeruoCTIMPTA).
YcranaBnvBaTh
MEXIpPEAMETHBIE CBSI3U
XUMHUHU U OMOJIOTHH Ha
OCHOBE PaCKpBITUS
OMOJIOTUYECKOH PO U
XUMHYECKHX CBOMCTB
BaKHEUIITHUX
npecTaBUTeNIel MOHO-,
JTU- U TIOJIUCaXapHUJIOB.
Habmonate, onuceiBath
IPOBOJIUTH XUMHYCCKUAN
JKCIIEPUMEHT.
CobnronaTs mpaBuiIa
TEXHHUKHU 0€301acHOCTH
npu pabote B KaOUHETe
XUMUH.

PeryasitTuBHbIe:
1. CamocrosTenbH
0 OCO3HaBaTh
MIPUYUHBI CBOETO
ycrnexa win
Heycrexa u
HaXOIUThH CHOCOOBI
BBIXOJIa U3
CUTYyaIH
Heycrexa.
Ilo3HaBaTebHBIE

1. Ctpouth
JIOTUYECKOE
paccyxJeHue,
BKJTFOYAIOIIEE
YCTaHOBJICHUE
MPUYUHHO-
CJIEJICTBEHHBIX
CBSI3EH.
KoMmyHnkaTuBH
ble:

1. ®opmynupoBaTh
COOCTBEHHOE
MHEHHE U
MTO3UIIHIO,
apryMeHTHUPOBaTh
1 KOOPJIMHUPOBATH
€€ C NO3ULUAMU
[MapTHEPOB B
COTPY/IHHYECTBE
IIpH BBIPAOOTKE
0011ero pereHus
B COBMECTHOU
NEeSATENbHOCTH.
JIMYHOCTHBIE:

1. BeicTpanBats
COOCTBEHHOE
LEJIOCTHOE
MHPOBO33PCHUE:
0CO3HaBaTh
MOTPeOHOCTH U
TOTOBHOCTB K
caM000pa30BaHUIO
, B TOM YHCJIE U B
pamMKax
CaMOCTOSITEIIbHOMN
NEeSITETHHOCTH BHE
LIKOJIBI.




3epKajiay).
bpoxenue
[JIFOKO3BI.
PoTOCUHTE
3. ®pykTo3a
KaK u30Mep
[JIFOKO3BI.
Caxapo3sa
KaK
MPEACTABUT
eJlb
Jcaxapuio
B.
IIpousBoac
TBO caxapa.
ITonucaxap
UJIBL:
Kpaxmai,
LEJUII0JI03a.
CpaBHeHue
ux
CTPOCHUS

1 CBOMCTB.
KauecTBenn
asl peakuus
Ha
Kpaxmal.

TEMA 4. ABOTCOAEPXXAIIME OPTTAHUYECKHE COEAMHEHWA

N

AMUHEL
AnunuH.JleMOHCT
pauuu.Moaenu
(mrapo-
CTEP>KHEBBIC U
00BEMHBIE)
MOJIEKYJT
METHJIaMHHA U
aHWJIMHA.
duznueckue
CBOMCTBA
aHWJINHA:
arperaTHoe
COCTOSIHUE, IIBET,
3arax, OTHOIIICHHE
K BOJIC.
BzaumoneiictBue
aHWJIMHA C
KHCJIOTaMHU.
BzaumopeiictBue
ra3000pa3HBIX
METHJIaMHHA U

IIpuponusie
KpacuTenu
KaK
IIPOU3BOIH
bIE
AQHWIMHA.
OTtkprITHE
"
CTPYKTypa
AQHWIMHA.
AMMHOTpyI
na.
OcHOBHBIE
CBOMCTBA
AQHUJINHA.
bpomuposa
HUe
aQHWIMHA
(xauecTBEH
Has
peakuus Ha
AHWIVH).

XapakTepu3oBaTh
0COOEHHOCTH CTPOEHHS U
CBOICTBA aHWJIMHA HA
YeHHs U 00JacTH
MIPUMEHEHUsI aHUJIUHA C
MOMOILIBIO POJHOTO SI3bIKA
Y SI3BIKA XFMUH.
Habmronate u onuckeiBaTh
J€EMOHCTPALIMOHHBIN
XAMHUYECKUI
9KCTICPUMEHT.

Cobmnronate npaBuiia
9KOJIOTUYECKH
rPaMOTHOTO U
0e30MmacHOro o0paleHus ¢
TOPIOYMMH U TOKCUIHBIMHU
BEIIECTBAMH B OBITY H
OKpY>Karollen cpene.

PeryasiTuBHbIE:
1. Bnagers
OCHOBaMH
CaMOKOHTPOJI,
CaMOOIIEHKH,
NPUHSITUS
peLeHnit 1
OCYIIIECTBIICHHS
OCO3HAHHOTO
BbIOOpa B yueOHOM
¥ TI03HABaTCIbHOU
JEATEIIbHOCTH.

2. Bribop
HanOoJee

3¢ (HEeKTUBHBIX
CII0CO00B
pelIeHus 3a/1a9 B
3aBUCUMOCTH OT
KOHKPETHBIX
YCIIOBHH.
Ilo3HaBaTebHbBIE




XJIOPOBO- JIOPOJIA.

Bs3anmnoe

OtHolteHue BIIMSIHUE
aHUJIMHA K aTOMOB B
OpoMHOIi (MOIHOI) || MOJeKynax
Boje. Komneknus OpraHUYeCcK
AQHUJIMHOBBIX ux
Kpacuresnen u COEIMHEHU
IIpernaparoB Ha 1 Ha
OCHOBE aHWJIMHA. npumepe

aHUJIMHA.

[Tonyuenue

aHUJIMHA.

Peaxnus

H. H.

3UHUHA.
Amunokucnotel.Jl || AMuHokanp || OnuceiBaTh CBOMCTBA
eMOHCTpauM. ATl || OHOBas AMUHOKHCIIOT KaK
TEUYHBIE KHCJIOTA. OM(pYHKIIMOHATBHBIX
Ipernaparsl, [TonmamuaH || aM(pOTEpHBIX COEAUHEHUH.
coJiepKalime bl€ VYcranaBnuBaTh
AMUHOKHCIIOTHI. BOJIOKHA, MEXIPEIMETHBIC CBS3U
Y1akoBKU OT KarpoH. XUMUU
MPOYKTOB, Peaknus ¥ OMOJIOTUM HAa OCHOBE
coJiepKaImnx MOJIMKOH/E || PACKPBITHS
AMHUHOKHUCIIOTHI U HCALUU. OMOJIOTUYECKON POJIU U
UX COJIU [TonsiTre 06 || XMMUYECKUX CBOWCTB
(TIpOTYKTHI aMuIax AMUHOKHCIIOT.
MUTaHUS, kapOoHOBHl || HabmromaTh 1 onmuckiBaTh
coJieprKalue X KHUCIIOT. JIEMOHCTPAIIMOHHBIN
BELIECTBA C [TonsiTre 06 || XUMHUYECKUH
kogamu E620 — AMUHOKMHCII || OKCIIEPUMEHT.
[JIyTa- MUHOBAs oTax.
Kuciora, E621 — AMuHOKMCT
[JIyTaMu- HaT OTBI KaK
Hatpus, E622— OoudyHkIMO
525 — rnyramu- HaJIbHbIE
HaThI IPYTUX aMmdoTepHsI
meTamioB, E640 e
— rimnmH, E641 COeTUHEHUS
— JICUIIHH). .
JlokazaTenbcTBa dOU3nIeCKu
ampoTepHOCTH € CBOICTBa
AMUHOKHCIIOT. AMUHOKHCIT

oT.

Oco0enHoc

TH

JUCCOLIHalT

uu

AMUHOKHCIT

OT B

BOJHBIX

pacTBopax.

1. Ymeer
BBINIOJIHSATh
JIOTUYECKHE
JeiiCTBUS
abcTparupoBaHus,
CpaBHEHUS,

HaX 0XKICHUS
001X
3aKOHOMEPHOCTEH,
aHaJM3a, CHHTE3a.
2. Baocutp
HEOOXOUMbIC
JTOTIOJTHCHUS U
KOPPEKTUBHI B
IJIaH U CII0CO0
JICUCTBUSA B CIIy4yae
PacXOoKICHHUS
JTajoHa C
peanbHBIM
JNIEUCTBUEM U €I0
MPOJIYKTOM.
KoMmyHuKaTuBH
ple:

1. Ilpunumate
MTO3UIIUIO
coOecemHuKa,
ITOHHUMasl TTO3HITUIO
Apyroro,
pa3ianyath B €ro
pedun: MHEHUE
(TOuKy 3peHus),
JI0KAa3aTelIbCTBO
(aprymeHTsl),
(haKThI; TUTIOTE3HI,
aKCHOMBI, TEOPHH.
2. loroBapuBatbcs
O TIpaBWJIaX U
BOTIpOCax IS
00CYXKIeHHS B
COOTBETCTBHHU C
IMOCTaBJICHHOM
nepes rpymnmnon
3a7a4ei.
JINYHOCTHBIE:

1. emoHCTpHpOB
aThb
WUHTEJJIEKTYaTbHBI
€ M TBOpPUYECKHUE
CIIOCOOHOCTH,
OTBETCTBEHHOE
OTHOIIIEHUE K
00y4eHHIO,




bunonsipuet MO03HABaTEJIbHbBIE

€ UOHBI. MHTEPECHI U

Knaccuduxk MOTHBBI,

anyst u HaIpaBJICHHBIE HA

HOMEHKJIAT U3Yy4eHUe

ypa IIpeIMeTa;

aAMUHOKHCII OCO3HAIOT

oT. LIEHHOCTh

Junentusl 3JI0pPOBOTO U

. 6e30macHoro

[lenTuanas o0pasa JKU3HH.

CBSI3b. 2. ®opMupoBaTh

CrniocoOsl a/IeKBaTHYIO

MOJTy4YEeHUS CaMOOIICHKY,

AMUHOKHCIT OCO3HAaHHOCTb

oT. yUeHHs U y4eOHOM

AMUHOKHUCIT MOTHBAIIHH,

OTHI B a/IeKBaTHOE

pUpoOJIE, pearupoBaHue Ha

170'¢ TPYJIHOCTH.

Ouonoruuec

Kasl poJib.

Hesamenum

bIC

AMUHOKHCIT

OTHI
benku./lemoncrpa || benku kak OnuceIBaTh CTPYKTYPHI U PeryasitTuBHble:
uum./lenarypanus | Ouomonume || cBoicTBa OEIKOB Kak 1. Yuutscs
pacTtBopa PBL, UX OHOIOJIMMEPOB. HCIOJIb30BATh
KypUHOTO Oenka CTpOEHUE YcranaBiauBaTh CBOU B3IJISA/IbI HA
0JT IEHCTBUEM (mepBuYHAs || MEXIpEIMETHBIE CBSI3U MUD JIs
TeMIepaTyphl, , BTOpUYHas || XUMHUU ¥ OMOJIOTHM Ha OOBSICHEHUS
pacTBOpOB coJieit u OCHOBE PaCKpBITHS Pa3IUYHBIX
TSKEIBIX TpEeTUYHas OMOJIOTUYECKOHN PO U CUTYyalUH,
METaJJIOB U CTPYKTYPBHI) || XUMHUYECKUX CBOWCTB pereHHs
sta”ona. ['openne | , O€eJIKOB. BO3HUKAIOIINX
NTHYBETO TIepa, xumuuecku || I[IpoBoauts, HabmonaTe U || mpoOieM u
LIEPCTSHOM HUTH U || € CBOMCTBA || OMMCHIBATh XMMHUYECKHIM U3BIICUYCHUS
KyCOuKa (meHatypar || SKCHEpHUMEHT. KU3HEHHBIX
HaTypaJIbHOU us, YPOKOB.
koxu. IIBeTHbIE TAIPOIIA3, 2. Onpenensith
peakiuu OeIKOB. Ka4eCTBEHH IIOCJIE0BATEIBHOC
JlaGopaTopHbIie bI€ pEaKINK1 Th
onbITHI. 14. — ITPOMEKYTOUHBIX
CaoiicTBa O6enkoB. || OuyperoBas neneu

u C y4eTOM

KCaHTONPOT KOHEYHOT'O

EHHOBAs). pe3yibTara;

buonornuec COCTAaBJISTH IUIAH U

KHe IIOCJIE0BATEIBHOC

byHKIINHA Th

OEJIKOB: JEHCTBUIL.




CTPOUTEIBH

as,

dbepmeHTaT

WBHas,

3alllUTHAS,

TPAHCIIOPTH

as,

CUTHaJIbHAs

U ap.

2 [Tonsitue JHK u OnuceIBaTh CTPYKTYPY U
3 0 HYKJIEUHOBBIX PHK kax COCTaB HYKJICUHOBBIX

kucnorax./lemone | Ouononume || KUCIOT Kak
Tpauuu.Mozeinb pbl. O0miast || MOJMHYKJICOTHIOB.
mosekyisl JIHK. cxema YcranaBnuBaTh
O6pa3sibl CTPOCHUS MEXIPEIMETHBIC CBS3U
MPOYKTOB, HYKJICOTHJIa || XMMUU U OUOJIOTHH Ha
MOJTYYEHHBIX U3 . OCHOBE PaCKPBITHUS
TPaAHCT€HHBIX CpaBHeHue || OMOJOTHYECKOMN POJIU ATHX
¢dbopM pacteHuii u CTPOCHHS, KHCIIOT B TIepeiayue u
KUBOTHBIX. HaxO0XJICHU | XpaHEHUH
JlexapcTBEeHHbBIE € B KJICTKE HACJIEICTBEHHOMN
CpelcTBa U u GyHKIM || nHbOpMAIUH.
Mpenaparsl, JHK n
HU3TrOTOBJIEHHEBIE C PHK. Bungr
noMoupto reHHon || PHK u nx
WH>XEHEpUHU. GbyHKIHH.

[TonsTHE O

OMOTEXHOJIO

TUU U €€

HCII0JIb30Ba

HUE.

ITonsTHE O

TE€HHOU

WHXEHEPUHU

I'ennoMoM

¢unupoBaH

HbIE

MIPOJTYKTHI

ITo3naBaTeanLHLIE

1. ®opmupoBath
YMCHHUS
yCTaHaABIIMBATh
CBSI3H MEXKTY
peanbHO
HaOITI0TaeMBbIMU
XUMUYECKUMHU
SIBJICHUSIMU 1
MPOIIECCAMH,
MPOUCXOISIIINMH B
MHUKPOMHPE,
OOBSCHATH
MIPUYUHBI
MHOT000pa3us
BEIIIECTB.

2.
CaMoCTOsATENBHO
0CO3HaBaTh
MIPUYUHBI CBOETO
ycrexa Win
Heycrexa u
HaxOJIUTh CIIOCOOBI
BBIX0JIa U3
CUTYaIuu
Heycrexa.
KoMmyHuKaTuBH
ple:

1. IImannpoBaTh
yuebHoe
COTPYTHUYECTBO C
YUUTEIEeM U
CBEPCTHUKAMH.
JIMYHOCTHBIE:

1. Tlpumensth
MOJTy4YeHHBIE
3HaAHUS B
IOBCETHEBHOU
JKU3HHU.

2. Pa3BuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE KPHUTEPHS
YCTICITHOCTH
yaeOHOMI
NeSITEIbHOCTH.




2 ['eneTnueckas [TonsiTHe O VYcraHaBnuBaTh
4 CBSI3b MEXKIY FEHETUUYECK || B3aMMOCBA3b MEXKIY
KJIacCaMHU 0i1 CBs3U COCTaBOM, CTPOEHUEM U
OpPraHUYECKUX 51 CBOWCTBaMHU
COCIMHEHU. FEHETUYECK || MPEACTABUTENEH KIacCOB
OM psifie Ha || YIJIEBOJOPOJOB U
npumepe KHCIIOPOJ- U
B3alMOIIEPE || a30TcoAepKaILUX
XOZIOB coenuHeHuy. OnuceIBaTh
MEXIY TFE€HETUYECKUE CBSA3U
KJIacCaMH MEXAY KJIacCaMU
YIJIEBOIOPO || YIJI€BOJIOPOIOB C
JIOB U MIOMOILBIO POJHOTO SI3bIKA
KHCIIOpOJI- U S3bIKA XUMUHU.
u
a30TCOAEPK
anmx
COETMHEHU
.
Nnmroctparg
us
TeHETUYECK
0i1 CBsI3M Ha
npuMepe
OpraHUYeCK
ux
COEIMHEHU
71
pa3IMYHBIX
KJIaCCOB,
coJieprKalu
X JIBa aToMa
yriaepoaa.
JdemoHcTpa
num.llepex
on:
ATAHOII -
STHIIEH —
ATUJIEHTIIUK
OJ1b.
2 IIpakTH4eckas Pemenne [IpoBoauTh, HabMOAATE U
5 padora Ne 1 JKCIIEpUME || OIUCBHIBATH XMMUYECKUU
«UnenTndukanus || HTaJIbHBIX SKCIIEPUMEHT JIsI
OpraHUYECKUX 3aJa4 1o MIOATBEPKICHUS CTPOEHUS
COCIMHEHUI. UACHTU(PUK | ¥ CBOWCTB PAa3IMYHBIX
anuu OpraHUYECKUX
OpPraHUYecK || COCIMHEHUU, a TAKKE UX
ux UICHTH(PUKAIIH C
COEIMHEHHU || TOMOIIbIO KAYECTBEHHBIX
. peakuuii.

PeryasiTuBHble

1. ®opmynupoBaTh
y4eOHbIC 3a/1a41
KaK IIard
TOCTUKCHHUS
IMOCTaBJICHHOMN
Leu
NEeSTEHLHOCTH.

2. Beibuparts u3
MPEAJIOKEHHBIX U
CaMOCTOSITETTLHO
UCKATh
CpeacTBa/pecypehbl
JUTS petieHust
3a/1a4uM/IOCTHKEHU
S LIEJIN.
[Ho3HaBaTebHbIC
1. Ctpouts
paccyxeHue ot
o0mmx
3aKOHOMEPHOCTEH
K YaCTHBIM
SIBIIGHUSIM U OT
YaCTHBIX SIBJICHUU
K 001um
3aKOHOMEPHOCTSIM.
2. Co3naBatb
BepOabHBIE,
BEIIICCTBEHHBIE U
nH(pOpMaLIOHHbIE
MOJEIIHU €
BBIJICJICHHEM
CYIIECTBEHHBIX
XapaKTEPUCTHK
oobexra. KommyH
HKATHUBHbIE

1. ®opmupoBats
YMEHUS CTYyIIaTh
YUUTENs], BECTH
JTUAJIOT C
YUUTENEM U
JIPYTUMHA
YUYAITAMHUCS.
JIMYHOCTHBIE

1. BeimonHsATh
CaMOCTOSATEIIbHBIC
MOCTYTIKU U
necTBus (B TOM
17 () (S
PYKOBOJISIIIIETO
J1aHa),
MPUHUMATH




OTBETCTBEHHOCTh
3a UX PE3YJIbTATHI.

O06o061ieHuE U
CHCTEMAaTH3alHs
3HAaHUU O
KHCJIOPOJI- ¥
a30TCO/IepKAIINX
OpraHUYECKUX
COCIMHEHMSAX.

Knaccuguk
arus
KHUCJIOpPOA-
n
a30TCcoIePK
aImx
OpraHUYECK
nx
COCIMHEHH
1 1o
HAJIMYIUIO
dbyHKIIMOHA
JIBHBIX
rpymi.
CocraBieH
ue hopmyn
1 Ha3BaHHUI
KUCJIOpO/I-
u
a30TCOJICPHK
alux
OpraHu4ecK
nx
COCIUHEHHU
", UX
TOMOJIOTOB
u
M30MEpPOB.
CsolicTBa
MPEACTaBUT
eJen
Ba)KHEHIITNX
KJIaCcCOB
ITUX
COCJIMHECHH
", Ux
MOJTyYeHHUE
n
MIPUMEHEHU
e.
I'ereTnueck
ast CBSA3b
MEXITY
pa3IUuYHBIM
U KJlaccaMu
KHCIIOPOI-
MazoTcozep
JKaIX
OpTraHUYECK
HX COCIUHE

KnaccudunumpoBaTbKkucio
poa- U a30TCoAepKaIle
OpraHUYECKUE
COCIUHECHHS 110 HAJIMYUIO
(GyHKIIMOHATBHBIX

rpymi. CoctaBisTbpopmy
JIbl U 1aBaTh Ha3BaHUS
KUCJIOPOJ- U
a30TCOICPKAIINM
OpraHU4YeCKUM
coeauHeHusIM. OIICHIBAThL
CBOMCTBA MPEJCTABUTEICH
BAKHEUIIINX KJIACCOB ATUX
COCJIMHEHUH, UX
MOJIYYCHHUE U IPUMEHECHHE
C TTIOMOIIIBIO POJTHOTO
SI3BIKA M SI3BIKA
XHMHHU. Y CTaHABJINBATHLI€H
E€TUYECKYIO CBSI3bMEXKTY
Pa3JIMYHBIMU KJIACCAMH
KHUCIIOPOJI- U
a30TCOJIepKAIUXOPTraHUy
€CKMXCOEUHEHUN NYTJIEB
0/I0POIOB.

PeryasituBHbie

1. Bnanets
HaBBEIKAMH
OpraHu3alu
yueOHOMI
JIEATEILHOCTH,
CaMOKOHTPOJISL U
OLICHKHU
pe3yJIbTaTOB CBOEH
JIeATEILHOCTH.

2. O60CHOBBIBATH
IIeJICBBIC
OPUEHTHUPHI U
MIPUOPHUTETHI
CCBIJIKAMHM Ha
LICHHOCTH,
yKa3bIBas 1
000CHOBBIBas
JIOTUYECKYIO
ITOCJIEIOBATENHLHOC
Th IIar0B.
ITo3naBaTe/ILHBIE
1. BHOCHTH
Heo0X0oInuMBbIE
JIOTIOJIHCHHUS U
KOPPEKTHUBHI B
IUIaH ¥ CII0Cco0
JIEHCTBHS B CIIy4yae
PacXOXKIeHUS
02KHJIaEMOT0
pe3yibTaTa
JEUCTBUA U €r0
peanbHOTO
MPOJIYKTA.

2. HabmonaTs,
BBIJIBUTATh
TUIIOTE3bI, JIeJIaTh
YMO3aKJIIOUEHHS,
MIPOSIBIISTH
CaMOCTOSITCIIBHOCT
b B IPUOOpETEHUN
HOBBIX 3HAHUU U
MPaKTUYECKHUX
YMEHHH.
KoMmyHuKkaTuBH
bl€e

1.
CoBepiieHCTBOBAT
b
KOMMYHUKATUBHY




HUH U
YTJIEBOJI0PO
JIOB.
IToaroroBk
aK
KOHTPOJIBHO
i pabore.
Pemienue
pacyeTHBIX
3aJa4.

KoHnTpoJubHasn
padora Ne 2 o
teme «Kucnopon-
u
a30TCo/epIKaIINE
OpraHUYeCcKue
BEILIECTBA»

[IpoBonuThpedIeKCcHIO
COOCTBEHHBIX
JOCTHDKCHHUH B II03HAHUH
XHUMHH YTIIEBOJOPOJIOB, a
TAKXK€ KUCIOPOI- U
a30TCOJIepKAITUX
OpraHUYECKUX

BEILIECTB. AHAIM3UPOBATHD
€3yJIbTaThl KOHTPOJIbHOU
pabOThIN BBICTPANBATH
MYTH JIOCTUKEHUS
JKEJTaeMOr0 YPOBHSI
YCIEIIHOCTH.

10
KOMIICTEHTHOCTb,
BBICTYMAs TIEpe]T
OJHOKJIaCCHUKAMHU,
OTCTauBas U
000CHOBBIBAs
COOCTBEHHYIO
TOYKY 3pEHHUS,
yBa)KaTh MHCHHE
OMNIOHEHTA MpHU
00CYXICHUH
BOIIPOCOB.

2. YcranaBiuBarth
Y CPaBHUBATH
pa3HbIC TOUKH
3peHUsI, IPEXKIC
4eM IIPUHUMATh
peIIeHus U JeaTh
BBIOOD.
JIMYHOCTHBIE

1. Ilonnmars
HEO0OXOIMMOCTh
OCO3HAHHOTI'O
BEIOOpA
WHJIMBH1yaJIbHOU
o0pa3oBaTenLHOM
TPaeKTOPUU B
najgbHeHmeM
oOyueHuHu u
npodeccuoHanbHO
U e TEIbHOCTH.

TEMA 5. XUMMA N XN3Hb

2 IInactmaccel u ITonumepus || XapakTepu3oBarhb PeryasitTuBHbie:

8 BOJIOKHA.JIeMOHCT || anus u peaKLny MOJIUMEPU3ALIUU 1. Yuutsca
panun.Komneknuns || NOJUKOHAE || W MOJIMKOHJASHCAMM KaK UCIIOJIb30BaTh
CUHTETUYECKUX U HCalus Kak || CrocoObl MOJyYeHUS CBOM B3IJIS/bI HA
HCKYCCTBEHHBIX CHoCco0BI CUHTETUYECKUX MHUp HJIs
ITOJINMEPOB, IIOJIy4eHHUSI || BBICOKOMOJIEKYJIIPHBIX OO0BSICHEHUS
IIJIACTMACC U CHUHTETHYEC | coequHeHuil. OnuceBaTh pa3INYHBIX
U30eIINH U3 HUX. KHX OTJICIbHBIX CUTYyaluid,
Komnexkuus BBICOKOMOJI || IpeACTaBUTENEH pelieHus
CUHTETUYECKUX U EKYJSIPHBIX || IJIaCTMAacC M BOJIOKOH, UX || BO3HHMKAIOIIUX
HCKYCCTBEHHBIX COCIMHEHU || CTPOCHUE U npobaem u
BOJIOKOH H 178 KJIacCU(UKALINIO W3BJICYCHUS
U3JIeIINN U3 HUX. Ilonydenue | ¢ MOMOILBIO POJHOTO JKA3HEHHBIX
Pacno3naBanue HCKYCCTBEH || f3BIKA U SI3bIKA XUMUMU. YPOKOB.
HaTypaJIbHbBIX HBIX 2. Pabotas o
BOJIOKOH BBICOKOMOJI IIJIaHY, CBEPATH
(x1onm4aToOyMaXkH || eKyJISpPHBIX CBOM JICUCTBUSA C
Or0 M JIBHSIHOTO, COETMHEHU LETBIO U, IPU
LIEJIKOBOT'O U 51 HE00X0IMMOCTH,
HIEPCTSHOr0) U XUMHUYECKO VCIIPABIIATH




HCKYCCTBEHHBIX
BOJIOKOH
(arreratHOTO,
BHUCKO3HOT0) T10
OTHOIIIEHUIO K
HarpeBaHuIo U
XUMHYECKHM
peakTuBam
(KOHIICHTPUPOBAH
HBIM KHCJIOTaM U
mienoyam).
JlabopaTopHble
ONBITHI. 15,
3HAKOMCTBO C
oOpasmamu
I1acTMacc,
BOJIOKOH H

Kay4yKOB.

v

i
MoauduKary
uen
MPUPOTHBIX
MOJINMEPOB.
Crpoenue
MOJINMEPOB:
JIMHEHHOE,
MPOCTPAHCT
BEHHOE,
ceTyaroe.
[Tonsitue o
rmacTMacca
X.
Tepmomnnac
TUYHBIC U
TEPMOPEAKT
VBHBIC
MOJIUMEPBHI.
OtnenbHbIC
MPEICTaBUT
e
CHUHTETHYEC
KHX U
HCKYCCTBEH
HBIX
MOJIMMEPOB:
dbenonodop
MaJbJeTUIH
bI€ CMOJIBI,
MTOJIMBUHUI
XJIOpUI,
TeIIoH,
LEJUTYJIOHI.
ITonsTHE O
XUMUYECKH
X BOJIOKHAX.
Harypanbn
bI€,
CHHTETHUYEC
KHE U
HCKYCCTBEH
HbIE
BOJIOKHA.

OIUOKH
camocrosTesbHO. 11
O3HaBaTeJIbHbIE:
1.
CaMocTosTenbHO
0CO3HaBaTh
MIPUYUHBI CBOETO
ycrnexa win
Heycrexa u
HaxOJIUTh CIIOCOObI
BBIXOJA U3
CUTYaIuu
Heycrexa.

2. ®opMupoBaTh
YMEHHUS
0€e3011acHOTO |

3¢ pexTUBHOTO
HCIIOJIb30BaHUS
J1a00paTOPHOTO
o0opymoBaHUsI.
KoMmyHnkaTuBH
ble:

1. IlnanupoBath
yueOHoe
COTPYJIHUYECTBO C
VYUTEIEM U
CBEPCTHUKAMH;
BIIAJIETh
MOHOJIOTHYECKON
¥ TAAJIOTHYECKON
dbopMamu peuu B
COOTBETCTBHH C
HOPMaMH POJHOTO
SI3bIKA; BBIPAXKATh
CBOM MBICIIU C
JIOCTATOYHOMN
MIOJIHOTOU U
TOYHOCTBIO.
JIM4HOCTHBIE:

1. Tlpumensth
MOJTy4YEHHBIC
3HAHUS B
IMOBCETHEBHOU
KU3HU.

2. Oco3HaBatb
MOTPeOHOCTH U
TOTOBHOCTb K
caMm000pa30BaHUIO
, B TOM UHUCJIE U B
pamKax
CaMOCTOSITEIIbHOMN
JeSITEeIbHOCTH BHE




HIKOJIBI.

2 ®epmenTtsl.Jlemon || IlonsTue o Ha ocHoBe
9 crpauuu.Jlekapcr || ¢pepmeHTax || MEKIpPEIMETHBIX CBSI3EH C
BEHHBIE CPE/ICTBA, || Kak OMOJIOTHEH YCTaHABINBATh
coJiepKalime ouoaoruyec || obiee, o0coOOCHHOE U
(hepMeHTHI: KHX €AMHUYHOE IS
«Ilencuny, Karaiau3aTo | ¢GepMEeHTOB Kak
«Me3umy, pax OMOJIOTUYIECKIX
«Decram» OenkoBoit KaTaJu3aTopoB.
u ap. CTUpanbHbIE || TIPUPOIBL. PackpsiBaTh UX poJib B
MTOPOLIKH OcoOeHHOC || opraHu3aly KU3HU Ha
(yrmakoBkH), TH 3emiie, a TaKXKe B
coJiepKalime CTPOCHHUS U || NMUILEBOM U MEAUIIMHCKON
(hepMEeHTHI. CBOMCTB MPOMBIITUICHHOCTH.
JleiicTBUE CHIPOTO (cenmekTuBH
1 BapeHOoro OCTh U
KapTodens uiu s pexTuBH
Msica Ha pacTBOp OCTb,
MepoKcuaa 3aBUCUMOCT
BOJOpOJA. b JICUCTBUSA
oT
TeMIIepaTyp
bl 1 pH
cpenbl
pacTBopa)
dbepMeHTOB
no
CPaBHEHMIO
c
HEOpraHuye
CKHMH
KaTajan3aTo
pamu.
3 Butamunst. lemon || [lonstue o Ha ocnoge
0 crpaunu.O0pa3ipl || BATAMHHAX. || MEXKIPEIMETHBIX CBSI3EH C
BUTAMUHHBIX Hopwmsr OMOJIOTHEN pacKpHIBATH
MpernapaToB, B TOM || OTpeOIeHH || OMONIOTHYECKYIO POJIb
qUCIIe s BUTAMHHOB M MIX 3HAUYCHHE
MOJIMBUTAMUHBI. BUTAMHUHOB || JUIsl COXpaHEHUS 3/I0POBbsI
®dororpadpuu U UX YEJI0BEKa.
KUBOTHBIX U GyHKITHH.
JIIOJIEN C ITousatue 00
pa3IUYHBIMU ABUTAMHHO3
dbopmamu ax,
ABUTAMHHO30B. TUIIOBUTaM
HcnbiTanue cpenpl || MHO3aX,
pacTBopa TUTIEPBUTAM
aCKOpOMHOBOM WHO32X.
KHUCJIOTBI Knaccuduk

PeryasiTuBHbIE:
1. Haxomuts
JIOCTATOYHBIE
cpencTBa st
BBIIIOJITHEHUS
y4eOHBIX
JIEHCTBUM B
U3MEHSIONIENCS
CUTYaIU! ¥/WIn
MIPU OTCYTCTBUU
TUTAHUPYEMOTO
pe3yInbTara.

2. Habmromats u
aHATM3UPOBATh
CBOIO Y4eOHYIO U
M03HABATEIbHYIO
JEATENbHOCTD U
JEeITEIbHOCTD
Apyrux
oOyuJarouxcs B
mporecce
B3aUMOIIPOBEPKH.
Ilo3HaBaTeIbHBIE

1. Jlenatb BBIBOJ
Ha OCHOBE
KPUTUYECKOTO
aHalM3a pa3HbIX
TOYEK 3PEHUs,
MOATBEPKIaTh
BBIBOJT
COOCTBEHHOM
apryMeHTanuen
WIH
CaMOCTOSITETILHO
MOJIy4eHHBIMH
JTAaHHBIMHU.

2. Ctpoutb
JI0Ka3aTelIbCTBA B
OTHOILIEHUHU
BBIBUHYTBIX
TUIOTE3 U
dbopMynupoBaHue
BBIBOJIOB.
KoMmyHukaTuBH
ble:

1.
Oprann3oBbIBaThH
yaeOHoe
B3aUMOJICVICTBUE B




anus rpynme
BUTAaMHUHOB. (ompenensaTh
Buramuu C o011I11E LIeNH,
KaK pacnpenensThb
MIPEACTABUT pouu,
eJlb JIOTOBAPUBATHCS
BOJIOPacCTBO JpYT C IPyroM U T.
PUMBIX 1.).
BUTAMHMHOB 2. YuuTeIBaTh 1
Y BUTAMHUH KOOPJIUHHUPOBATH
A Kkak OTJINYHBIE OT
MPEICTAaBUT COOCTBEHHOMU
eJlb MO3ULIMH IPYTUX
JKAPOPACTB JIIOJIEH B
OpUMBIX COTPY/JHHYECTBE.
BUTAMHUHOB. JInuHOCTHBIE:
2. ®opMUpOBaHUE
yueOHo-
[I03HABATEJIBHOTO
HWHTEpeca K
HOBOMY y4eOHOMY
Marepuainy u
criocobam
peleHns: HOBOM
YJacTHOM 3aJaudu.
3 I'opmonslI. ITonsatue o Ha ocnose PeryasitTuBubie
1 Hemoncrpauuu.ll || ropmoHax MEXKMPEIMETHBIX cBsA3el ¢ || 1. DopmynnpoBarh
CIbITaHUE KaK OuoJoTHell pacKphIBaTh yueOHBIE 3a/1a4H
anTEYHOTO OnoJoTHYeC || XMMHUYECKYIO TPUPOTY KaK I1aru
npenapara K1 TOPMOHOB U UX POJIb B JOCTHKEHUS
WHCYJIMHA Ha AKTHUBHBIX OpraHu3aIu MOCTaBJIEHHOM
oenok. Komnekmus || BemecTBax, || ryMOpalbHOM perymisiuu eI
TOPMOHATBHBIX BBITIOJTHSIIO JeSTeTLHOCTH OpraHu3Ma || ACSTEIHHOCTH.
Mpenaparos. IUX YeJI0BeKa. 2. Orbupats
SHIOKPUHH WHCTPYMEHTHI JIsI
YIO OLICHUBAHUs CBOEH
PETYIAIHNIO NEeSITeTbHOCTH,
JKU3ZHEesITe OCYUIECTBIISATh
JBHOCTH CaMOKOHTPOJIb
OpraHu3MOB CBOEH
: e TETHHOCTH.
Baxnenmu [Ho3HaBaTebHBbIC
€ CBOICTBA 1. Ctpouts
TOPMOHOB: paccyxJieHHe OT
BBICOKas 001X
dbuznonoru 3aKOHOMEPHOCTEN
yecKas K YaCTHBIM
AKTUBHOCTh SIBJICHUSIM U OT
) YaCTHBIX SIBIICHUU
JUCTaHLIIO K 001uM
HHOE 3aKOHOMEPHOCTSIM.

JICUCTBHE,

2. Co3maBarth




oBICTpOE BepOabHBIC,
paspyieHu BEIIECTBEHHBIC U
¢ B TKaHSX. WH(POPMAIIMOHHBIC
OtnenbHbIC MOJIETH C
OpeACTaBUT BBIIETICHUEM
CJin CYLLICCTBCHHBIX
TOPMOHOB: XapaKTEPUCTHK
MHCYJIUH U 00BeKTa JUIs
aJIpCHAINH. onpenecieHus
3 JlekapcTa. JlexapctBen || PackpwiBaTh poiib crocoba penieHus
2 Hasi XAMUSL: || JISKapCTB OT 3aja4u B
oT dbapmakoTepanuu 10 COOTBCTCTBIN C
SATPOXUMHUHU || XUMHOTEPAITUH. CUTYyallCH.
u OcBauBaTh HOPMBI KommyHHKaTHBH
(dapmakoTe || IKOJIOTHYECKOTO U bI€
panuu 10 6esomacHoro obpamenus ¢ || 1- KOPPEKTHO 1
XUMHOTEpa || JEKapCTBEHHBIMHU apryMEHTHpOBaHH
ITHH. npenapaTamu. 0 OTCTauBaTh CBOIO
AHTubMOTH || POpMUpPOBATH TOYKY 3pCHHA, B
KU U BHYyTpeHHee yoexaenue o || AMCKYCCHI yMCTh
IUCOAKTepH || HEIIPUEMIIEMOCTH Jaxe BbIIBUIATE
03. OJIHOKPAaTHOT'O KOHTPapryMCHTBI,
HapkoTtnue || npumeHeHus nepedpasuposarsb
CKHe HapKOTHYECKHX BelecTs, || CBOIO MBICIb
BELIECTBA. (BrageHne
Hapkomasu MEXaHU3MOM
s1, Gopbba ¢ HKBUBAJICHTHBIX
Hell 1 3aMEH).
PO HIaKT 2. JloroBapuBaThCs
HKa. U TIPUXOJIUTH K
JemoHcTpa o0memy PCIICHUIO
nuu./foma B COBMECTHOU
IHSS, JesTeIbHOCTH, B
J1aGOpaTOpH TOM YHCJIE B
asi u CUTYyaIluu
ABTOMOGIT CTOJIKHOBEHHUS
bHAS HUHTEPECOB.
alTeyKHu. JIMYHOCTHBIE
1. BeinmonHATH
CaMOCTOSITETILHBIE
HOCTYIIKH U
necTBus (B TOM
qucie
PYKOBOISIIIETO
J1aHa),
PUHUMATD
OTBETCTBEHHOCTb
3a UX Pe3yJbTaThl.
3 IIpakTuyeckasn Penrenue [IpoBoauTH, HAOTIOIATE U PeryasitTuBHble:
3 padora Ne 2 JKCIIEpUME ONHUCHIBATH XUMHUYECKUU 1. BeigBurath
«Pacno3naBanue HTAJTbHBIX AKCIEPUMEHT IS BEPCHH PEIICHHSI
IJIaCTMAacC U 3aJa4 Ha uACHTU(DUKAIIH pOOJIeMEI,




BOJIOKOH».

pacro3HaBa
HUE
1acTMacc
(momuaTHIIE
Ha,
MIOJINBUHUTT
XJiopuja,
dbenomodop
MaJibJIeTH/IH
oil) u
BOJIOKOH
(x7mom4aro6
YMaKHOTO,
BHUCKO3HOT'O
:
arleTaTHOTO,
KarpOHOBOT
0, U3
HATypaJIbHO
W IepCTU U
HATypaJIbHO
0 IIEJKA).

IJ1acCTMAacC ¥ BOJIOKOH C
MOMOIIIbI0 KaUeCTBEHHBIX
peaKuuii.

A~ w

Pemenue 3anau no
OpPraHuYeCcKOu
XUMHH.

IToBTOpeHn
eH
0000111eHNE
Marepuaia
3a Kypc
OpraHUYECK
oM XUMHH.
Penienue
3aJ1a4 Ha
BBIBOJI
bopMyIibl
OpraHUYECK
oro
BellleCTBa
110
MPOYKTaM
CrOpaHUs

n
MacCOBBIM
JIOJISIM
3JIEMCHTOB.

PaccmarpuBars
XUMHYECKHE PEaKIuu
KayeCTBEHHO U
KOJIMYECTBEHHO C
MTOMOIIBIO PACUETOB.
Pemats 3a1auu Ha BBIBOA
(hopMyITBI OPTaHUYECKOTO
BEIIECTBA 10 IPOJYKTaM
CrOpaHUsI U MAaCCOBBIM
JIOJISIM 3JIEMEHTOB.

0CO3HAaBaTh
KOHEUHBIN
pe3yJibTar.
ITo3naBaTeJbLHBIE

1. Crpouts
paccyxJIeHHe Ha
OCHOBE CPAaBHEHUS
MIPEAMETOB U
SIBJICHUH, BBIJICIISS
IIPU ATOM 00IIIHE
MIPU3HAKHU.
KoMMyHMKaTHBH
ble:

1. Kputnuecku
OTHOCHUTBCS K
CBOEMY MHEHHUIO, C
JIOCTOUHCTBOM
MIPU3HABATh
OIKUO0YHOCTh
CBOEr0 MHEHHUS
(ecu OHO TaKOBO)
1 KOPPEKTUPOBATH
ero
JIn4HOCTHBIE:

1. ITposiBnsATH
HUHTEPECHI,
WHUIIMATUBHI U
T0003HATENFHOCT
b, YUUTCA C YETKOU
OpraHu3anuein
CBOEH
JIeATEITbHOCTH.

2.
[eneycTpemiieHHO
Y HACTOMYHMBO
UJTH K
JIOCTHKEHUIO
LeJeH, NposBIATh
TOTOBHOCTH K
MIPEO0JI0JICHUIO
TPYIHOCTEMN.

TEMATHUYECKOE ITJIAHUPOBAHHUE. OBIA Sl XUMHU . BA3OBBIA YPOBEHD. 11

KJIACC




(1 g B HEnemto, Bcero 34, u3 HUX 194 — pe3epBHOE BpeMs)

N 1 Tema. | Ilnanupyemble pe3y/abTaThl
nj| a JAlemoncpanus OcHOBHOE co/lep:KaHue JIn4HOCTH
[T OMBITOB. Ypoka IpenmerHbIe bIe
all a Hcnoan3oBanue Metanpen
norp MeTHBbIe
| TEMA 1. IEPMOJIMYECKWH 3AKOH 1 CTPOEHUE ATOMA
1 OTtkpbiTHE IIpeanocslIku OTKPBITHUS XapakrepusoBath || Peryasitus
. . MenneneeBbm || Ilepuoguyeckoro 3akoHa. || 3J€MEHThI MAJIbIX HblE:
[Tepuoanueckoro [IepBbie monbITKN MIEPUOJIOB 10 UX 1. CtaButh
3aKOHa. KJaccupuKanuu MIOJIOKEHUIO B yueOHbIe
[Iepnonnueckas XUMHUYECKUX JIEMEHTOB. [Iepunonnueckoi 3a7a44 Ha
cucrema CoBpeMeHHbIE TIpes cucteme /. U. OCHOBE
. . CTaBJICHUS O BakHeWmux || Menpaeneesa. COOTHECEHHU
MenpeneeBa.JleMOH || MOHS TUSX XUMUU: JlaBatb sl TOTO, YTO
crpaumu.Pasnuynbie || OTHOCUTENbHAS aTOMHAs OnpeeIeHus yxKe
dhopMbI Macca, aToOM, MOJIEKYyJIa. BAYKHEUIIUX U3BECTHO U
[Iepunoanueckoit [Iepnonnueckuil 3aK0H B XUMHUYECKUX YCBOEHO
CUCTEMBI dbopmynuposke /I. 1. HNOHSTUH: ydalumcs,
XUMUYECKUX Menpeneesa. BEIIECTBO, U TOTO, 4TO
anemenToB . U. IlepuoguuHOCTS B XUMHUYECKUU ele
Menpeneena. HW3MCHCHHUHU CBOMCTB 9JIEMCHT, aTOM, HCU3BECTHO.
XUMHUYECKUX HJIEMEHTOB U || OTHOCUTEJbHAs 2.
UX COEAUHEHUU. aTOMHas Macca, Camocrosite
[lepuoanueckas cuctema || U30TOMBI. JBHO
XUMHUYECKUX DJIEMEHTOB JaBatb oOHapyXHBa
Kak rpaduieckoe onpeJereHue Tb U
0oTOOpakeHHe BHJIOB bopmyupo
[Teproanueckoro 3akoHa. || KiIacCU(pUKAIINU: BaTh
Crpykrypa €CTECTBEHHON U yueOHYI0
MEePUOINYECKON TaOMHUIIBl || MCKYCCTBEHHOM. npobiemy,
KOpPOTKOT'O BapHaHTA. Coznanue ONpENEATh
[lepuone! (Gonbie U MoOJIENEN ¢ LeNb
MaJible) U FPYIIIbI BBIJICIICHUEM yueOHoOM
(rmaBHBIC U TOOOYHBIE). CYILIECTBEHHBIX TESITENIEHOC
[IporHoctuyeckas cujia U || XapaKTepUCTUK TH.
3HauYEHUE 00BEKTa U HX Ilo3naBare
[Iepnoanueckoro 3akoHa MIPEACTABICHUEM B || JIbHbIE:
u Ilepunoanueckon MPOCTPAHCTBEHHO- || 1.
CUCTEMBI. 3HAaUEHUE rpaduueckoit unu || Camocrosite
Ileprognueckoro 3akoHa 3HaKOBO- JBHO
u [lepronnueckoin CHUMBOJIMYECKOU BBIZIEJISTE U
CUCTEMBbI XUMHUYECKHX dhopme. bopmynupo
anemenToB /I. W. [Iporuo3uposats BaTh
MenneneeBa ais CBOMCTBa MO3HaBaTeN
Pa3BUTHS HAYKU U XUMHUYECKHUX BHYIO 1IETTb.
MMOHUMAaHUS XUMUYECKON 3JIEMEHTOB U UX 2.
KapTUHBI MUpa. COEIMHEHUH Ha AHanmu3upos
OCHOBE aTh, CPAaBHU
[Tepuonnueckon BaTh,




cuctemsl /1. W.

Kiaccuuim

Meneneesa. poBaTh U
KoncrpyupoBanue || 0600maTh
[T c baxTs 1
HCIIOJIb30BaHUEM SIBJICHUS.
KapTO4eK. KomMmyHuk
aTUBHbBIE:
1.
Camocrosite
JIBHO
OpPraHHU30BbI
BaTh
yaeOHOe
B3aUMOJICHC
TBHE B
rpymnme
(ompenensTh
obmue
LENIH,
pacupenens
Tb POJIH,
JloroBapuBa
ThCA APYT C
JIPYroM H
T.J.).
CrpoeHue aToma. ATOM — cJ0XHas [IpencraBnate cno || Peryasitus
ITepunonnueckui yactuua. Mcropus JKHOE CTPOCHHUE HbIE
3aKOH U CTPOCHUE OTKpPBITUS DJIEMEHTApPHBIX || aroMa, 1.Koppextn
aToMa. YacTHUILl U CTPOCHUS COCTOSIILIETO U3 poBarthb IeAT
aTtoma. Sapo atoma: aapa u €JIbHOCTH!
IIPOTOHBI U HEUTPOHBI. IEKTPOHHOU BHOCHUTH
N3otonbr.M30T0Mns! 000JI0YKH. U3MEHEHUS
BOZIOPOAA. DJIEKTPOHBI, Haxoauts B3aumMo || B mpouecc ¢
KOPIYCKYJISIpHO- CBSI3M MEXKAY y4eTOM
BOJIHOBOM JTyaJIu3M. NI0JIO’KEHUEM BO3HHUKILNX
CtpoeHue 3JIeKTPOHHON JJIEMEHTa B TpyJaHOCTEN
o0osouku. DnekTpoHHbI || Ilepuognueckoii U OUIMOOK.
ypoBeHb. BaneHTHbie cucreme /1. 1. 2. CocraBiis
anekTpoHbl. Opburtanu: S- || Menaeneesa u Tb IUJIaH
u p. Pacnpenenenune CTPOEHHEM €ro OTBETA;
JJIEKTPOHOB T10 atroma. CoctaBisaT || paboTats C
SHEPreTUYECKUM YPOBHSAM || b AJIEKTPOHHBIE U TEKCTOM
u op-Ouransm. d- AJEKTPOHHO- naparpada
DnemMeHThl. DIeKTpoHHast || rpaduyeckue U €ro
KOH(UTryparius aToMa (bopmybI KOMIIOHEHTa
XHWMHWYECKUH DIIEMEHT. aToMoB S, p u d- MH;
Tpu popmynupoBku JJIEMEHTOB. 3.
[Tepuonuueckoro 3akona: || [IpeacraBnsars pa3 || @opmynupo
. . Menpeneena, BUTHE HAYYHBIX BaTh
COBpEMEHHas U TEopui Mo yueOHYI0
IIPUYMHHO-CJIEICTBEHHAs, || cliMpaju Ha 3a/a4y Ha




CBSI3LIBAIOILAS
MePUOINYHBIC H3MCHCHHUS
CBOMCTB 3JIEMEHTOB C
MIEPUOUIHOCTHIO B
HW3MEHEHHUHU BHEIIHUX
INEKTPOHHBIX CTPYKTYP
HX aTOMOB.

Du3mIecKu CMBICHT
MOPSIAKOBOTO HOMEPA
JJIEMEHTa, HOoMepa
Tepuo/Ia U HoMepa
rpynmnsl. [lepuognaHocts
HM3MEHEHHS CBOWMCTB
XUMHYECKHUX DJICMEHTOB,
00pa3oBaHHBIX UMHU
MIPOCTBIX M CIIOKHBIX
BEIIECTB B IEpUOAaX U
rpymmax.
DIIeKTPOHHBIECEMEICTRA.
Oco0eHHOCTH CTPOEHUS
aTOMOB (2J1€MEHTOB.
CewmeiictBo f-amemenTos.

OCHOBE TpeX
(hopMyIHPOBOK
[Tepuonuueckoro
3aKOHa.
OnuceIBaTh CTpOE
HHUE aToMa U
CBOMCTBaA
XUMUYCCKHUX
9JIEMEHTOB U MX
COCIUHCHHUH Ha
OCHOBE
[Tepuonnueckon
cuctemsl /1. W.
Menpeneena.
OTHOCHUTH
XHUMUYCCKHE
3JIEMEHTBI K TOMY
W UTHOMY
3JIEKTPOHHOMY
CEMEHCTBY.
PackpriBath
0COOCHHOCTU
CTpOCHUS
aTomoB d-
27eMeHTOB U f-
DJICMCHTOB.

OCHOBE
COOTHECCHHU
s TOT'O, YTO
yKe
HM3BECTHO
ydarumcs,
M TOTO, YTO
elIe He
HM3BECTHO.

ITo3naBare
JbHbIE

1. Ymetn
CaMOCTOSITE
JIBHO
MJIAHUPOBAT
b IIyTH
JIOCTHIKCHUS
LeeH, B
TOM YHCIIC
aNbTCPHATH
BHEIC, OBJIA]I
eHHe
yMEHUEM
COITOCTABJIA
Tb
AKCIIEPUMEH
TaJbHBIC U
TEOpeTHIEeC
KUe 3HaHUSA
v
00BEKTUBHEI
MH
peanusmMu
JKU3HU.

2.
Hcnons3oBa
Th TIPHEMBI
paboThI ¢
uH(popmManu
el (TIoUucK n
ot0op
HCTOYHHUKOB
HEO0O0XO0IUM
on
uH(popmManu
u,
CHCTEMAaTH3
anys
uH(popmanu
n).

KomMmyHunk




aTHBHbIE
1. Bianets
MOHOJIOTHYE
CKOU U

IV ENONIE R
KoM
dhopmamu
peuu B
COOTBETCTBH
uc
HOpMaMu
POITHOTO
S3BIKA;
BEIPAXKaTh
CBOM MBICIIU
C
J0CTaTOYHO
W MOJTHOTOM
u
TOYHOCTBIO;
JIMYHOCTH
ble

1.
[IposiBisiTH
OTBETCTBEH
HOE
OTHOIIICHUE
K
00y4YeHHUIO0,
YBAOKHUTEIHH
oe
OTHOIIICHUE
K CTapIIuM
W MJTQJTITAM
TOBapHUIIAM;
OCO3HAaBaTh
[IEHHOCTh
3JI0pPOBOTO H
6e30macHor
0 oOpaza
JKU3HU.

T

EMA 2. CTPOEHUE BEILIECTBA

KoBanentnas
XUMAYECKas

cBA3b. JleMoHCTpaN

un.Komiekus
BEIIIECTB C

KOBAJICHTHBIM THUIIOM
XUMHYECKOH CBI3H.

bnaropoabie rassbl,
IIpUYrHa UX
CYIIICCTBOBAHHMS B
aTOMapHOM COCTOSTHHHU.
KoBasienTHas CBsA3b Kak
CBSI3b, BO3HUKAIOIIAS 32
cdeT oOpa3oBaHMs OOIIUX
3JIEKTPOHHBIX I1ap IyTEM
MepeKPBbIBAHUS
AJICKTPOHHBIX OPOUTAIICH.

OOBSICHATD
WHEPTHBIC
CBOMCTBA
0J1arOpOTHBIX
rasoB
0COOCHHOCTSAMU
CTPOCHHS UX
aToMa.
XapakTepus3oBaTh
KOBQJICHTHYIO

Peryasitus
HbIE:

1. ITnanupo
BaHHE
y4eOHOro
COTpYIHUYE
CTBa C
YUUTENEM U
CBEpCTHHKA
MU —




KpaTHOCTh KOBasieHTHOM CBSI3b KaK CBSI3b, ONpeICIICHU
cBsa3u. OOMEHHBIN U BO3HHUKAIOIIYIO 32 || € LIeJIH,
JIOHOPHO-AKUENTOPHBIN cuer oOpa3oBaHus || GpyHKUUN
MEXaHU3MbI 00pa3oBaHus || 0OIIKX YYaCTHHUKOB,
KOBAJIEHTHOM CBSI3U. ANEKTPOHHBIX Map || cmocoOoB
DIEeKTPOOTPULIATETLHOCT || MyTEMIIEPEKPhIBAH || B3aUMOJIEHC
b (20). Knaccudukamms U DJICKTPOHHBIX TBHSL.
KOBAJIEHTHBIX CBSI3€HU: MO opOwuranei. IMo3naBare
20 (mossipHast U Knaccuduuuposar || apHbIE:
HenoJisipHast). Jumnomnu. b KOBQJICHTHBIE 1. OBnanen
3aKOH MOCTOSIHCTBA CBSA3U 110 Pa3HbIM ue
COCTaBa JIsl BEILIECTB OCHOBaHUSIM. OCHOBaMH
MOJIEKYJISIPHOTO VYcranaBnuBaTh XUMHUYECKON
CTPOCHHUS. 3aBUCUMOCTh rPaMOTHOCT
MEXAY TUIIOM u:
XUMUYECKON CIOCOOHOCT
CBA3U, TUIIOM bIO
KPUCTAJUIMYECKON || aHaJIU3UpPOB
pELIeTKH aTh U
U U3UIECKUMU O00OBEKTUBHO
CBOMCTBaMHU OLICHUBATh
BEILIECTB. KU3HCHHBIC
CUTYalIHH,
CBSI3aHHBIC C
XHMHEH,
HaBBIKAMHU
6e3omacHor
0
oOparieHus
c
BEILIECTBAMU
,
HCIIOJIb3YEM
BIMH B
MMOBCETHEBH
Oi1 )KU3HH.
MO3ULHIO.
HNonnas xumnueckas || MoHbI 1 ux XapakrepusoBath || Peryasitus
CBSI3b. KJIaCCU(PUKALIHS: TIO WOHHYIO CBA3b KaK || HbIE:
Jemouncrpanun. O6 || 3apsiny (aHHOHBI U CBSI3b, 1. Camocros
pasibl MUHEPAJIOB M || KATHUOHBI), TI0 COCTaBY BO3HHUKAIOIIYIO TEITBHO
BEILIECTB C MIOHHBIM (TIpOCThIE U CIIOKHBIE). MyTEM OTJIayl WIH || aHAJTU3UPOB
THUTIOM CBSI3U: Cxema oOpazoBaHus npuemMa aTh yCIOBUS
OKCHJIA KaJbLus, HMOHHOMN anextpoHoB.Knacc || moctmxeHus
Pa3IUYHBIX COJICH, cBs3u. DopMybHas udumpoBaTh HOH || MeIU Ha
TBEPJBIX LIEIOYEH, eANHUIIA. bl 10 Pa3HbIM OCHOBE
rajura, KaIbIATa. OTHOCHUTENBHOCTH OCHOBaHMSM. YcTa || yuéra
KIaccupuKauu HaBJIMBAaTh3aBUCH || BBIAEICHHBI
XUMHUYECKUX CBSI3EH Ha MOCTBb M@Ky X YUUTEJIEeM
HMOHHBIE U KOBAJICHTHbBIE TUTIOM OpUEHTHUPOB
TIOJISIPHBIE. XUMHYECKON JIEUCTBUS B
CBSI3U, TUTIOM HOBOM




KPUCTAJUTMYECKON || yueOHOM
PELIETKH U Marepuae.
buznuecKuMu Ilo3naBare
CBOWCTBaMHU JbHbIE:
BEIIECTB. 1. Co3nasar
Metauisl 1 ciuiasbl. || O6ume pusnyeckue Xapaktepusosars || P Y
Merammnueckas CBOCTBA METAJLIOB: METaJUTHYECKYIO npeobpazos
XMMHUYECKast DIIEKTPOIIPOBOJHOCTD, CBSI3b KaK CBS3b bIBATh
cBsi3b.JIeMOHCTpANM || IPOYHOCTH, MEX]y aTOM- MoZneim n
u.Komnekuus TEIIONPOBOAHOCTD, HMOHA- MU B CXEMBI I
METAJLIOB. METAJUIMYECKHI OJIECK, MeTauIax U pemeHus
Kosutekius cruiaBoB. || mmactudnocTs. CruiaBbl CIuIaBax 3ajad.
YEPHBIC U [IBETHBIC. MOCPEICTBOM 2. Obobmar
Cranb, uyryH. JlaryHs, 0000mecTBIennp || P TOHATHA
OpoH3a, X BaJCHTHBIX —
MenbpXuop.Meramuecka || 2eKkTpoHoB. O0bs || OCYICCTBIA
s CBA3b. 3aBUCUMOCTD CHSTBEAUHYIO Tb
SIIEKTPOIPOBOAHOCTH IPUPOLIY JIOTHHICCKYTO
METAJIJIOB OT XHUMHYECKHX OHCPALHIIO
TEMIIEPATYPEL. cesaseil. Yeranapn || ePeXona oT
MBaTh3aBUCUMOCTh || BUAOBBIX
MEXKJLy THITOM NPU3HAKOB K
XUMHYECKON ponoBOMY
CBSI3U, TUIIOM HIOHATHIO.
KpucTammaeckoii || JIMMHOCTH
pELIETKU U bIe:
¢buznueckuMu L
CBOWCTBAMU Popmmposa
BEIIIECTB. Th
SKOJIOTHYEC
KO€
MBIILIEHHUE:
yMEHHE
OLIEHUBATh
CBOIO
JEATENBHOC
Th U
HOCTYIIKU
JIpYTHX
JIIONIEN C
TOYKH
3peHus
COXpaHEHUs
OKpYXKaromie
W cpenpl.
ArperaTHble cOCTOSIH || ArperatHble COCTOSHUS XapaktepuzoBats || Peryastus
sl BEIECTBA. BEIIECTBA 0COOEHHOCTH Hble:
Bonopoanascesse. [l || HanpuMepe Bobl. 3aKOH arperaTHoro 1. BHocuts
emoHcTpanuu.Bo3r || ABoraapo. [lepexoast COCTOSTHUSI HE00X0a1M
OHKa noja. Mojienb || BEIIecTBa U3 OJHOTO BEIIECTB bIE
MOJIIPHOTrO 00BbeMa arperaTHoro COCTOSHUSA B || HA OCHOBE KOPPEKTUBBI
ra3000pa3HbIX Jpyroe. MOJIEKYJISIPHO- B JICHiCTBHE




BEIIECTB.
[Tonyuyenue u
pacrio3HaBaHUe
ra3oB: yIJIEKHUCIIOrO
rasa, BOJI0OpoJa,

BannepaanbcoBo
B3anMMO/ICHCTBHE.
MexMoueKyspHast
BOJIOPOHAS CBS3b.
MexanusMm ee

KHUHETUYECKUX
MPEJICTABICHUN.
YcranaBnuBaTh
MEXIPEIMETHBIC
CBSI3U ¢ QUBUKOMN

KHCJIOPO/a, o0pa3oBaHMs Ha IpUMepe || Ha STON OCHOBE.
aMMHaKa, 3TUJICHA, BOJIbI UCITUPTOB. VYcranaBnuBaTh
aleTuiIcHa. CBoiicTBa BEUIECTB C 3TUM || MEKIPEIMETHbBIC

TUIIOM CBSI3H. CBS3U C

AHOMaJbHBIE CBOMCTBA Ouosorueit Ha

BOJIbI, 00YCIIOBJICHHbBIE OCHOBE

MEKMOJIEKYIISIPHOMN paccMOTpEeHUs

BOJOPOJIHOM IPUPOJBI

CBA3bI0. Mcnonp3oBanue BOZIOPOJIHOM CBSI3U

BOJIBI B OBITY U Ha U €€ poJIH B

IIPOU3BO/ICTBE. OpraHu3anyuu

BuyrpumonexyinspHas YKUBOU MaTepHH.

BOJOPOJIHAs

cBa3b. Ee 3HaueHue B opr

AHU3ALUUCTPYKTYPbI

KU3HEHHO Ba)KHBIX

OpPraHUYECKUX BEIECTB.
Tuner [Tonstue o Knaccudumuponar
KPUCTAJUTMYECKUX KPUCTAJUTMYECKUX b TBEpAbIC
pewerok. Jlemonerp || pemerkax. Tumsl BEIIECTBA HA
anuu.Monenu KPUCTAJUTMYECKUX KpUCTAJUIMYECKUE
KPUCTAJUTMYECKHUX pELIETOK: NOHHAS, namop¢usle. Ycra
PELIETOK PAa3IMYHbIX || MOJIEKYJIsIpHAs, aTOMHas, HaBJIMBATb3aBUCH
TUnoB. [Ipumepsl METAJUTMYECKas. MOCTb MEXIY
BEILIECTB C MOHHOM, XapakTepHble TUTIOM
aTOMHOM, (buzmvecKue CBONCTBRA XUMHYECKON
MOJIEKYJIIPHOU U BEIIECTB, 00YCIOBJICHHBIE || CBS3H, TUTIOM
METaJUIMYECKOU TUTIOM KPUCTAJUIMYECKON || KpUCTaJUIMYECKOU
KPUCTAJUTMYECKUMU PELIETKU. pELIeTKU U
pemerkamu.Jladopa || [IpornosupoBanue (buznyecKkuMu
TOpPHbIE ONbITHI. 1. CBOMCTB BEILIECTB 110 TUITY || CBOICTBaMU
Omnpenenenue KPUCTAJUTMYECKOU BenecTB.O0bsACHS
CBOMCTB HEKOTOPBIX || pemieTku u oOpaTHast Tb SIBJICHHE

BCIIECTB Ha OCHOBE
THIIA
KPHUCTAJUTMYECKOMN
pemeTku. 2.
O3HAKOMIJICHHE C
KOJIIEKITHEH
MTOJTMMEPOB:
IIacTMacc u
BOJIOKOH, ¥ U3JICITHHI
W3 HUX.

3aja4a. AJIOTpOnus,
00yCIOBJICHHASI TUTIOM
KPUCTAJUTMYECKOMN
PEIIeTKH.

XapakTepHbIE BUJIbI
KPUCTAITUNIECKHIX
pEIIeTOK METAJLIOB.
Amop¢HbIe BemecTBa, uxX
OTJIUIHUTEITHHBIC
CBOICTBA.

amuorponuu. i
IOCTPUPOBATH ITO
SIBJICHUEC
pa3InYHBIMU
TIpUMEpaMHu.

MocJie ero
3aBEpUICHUS
Ha OCHOBE
€ro OLEHKH
U yuyeTa
Xapakrepa
CIETaHHBIX
OHNOOK.

2. Ocymiect
BIISITh
KOHCTaTHPy
IOLIUN U
MIPEIBOCXH
IENO1105071
KOHTPOJIb
1o
pe3ynbTary
U 110
crocody
JICHCTBUS,
aKTyaJlbHbIN
KOHTPOJIb
Ha YPOBHE
IIPOU3BOJIBH
oro.

3.
Brinsurathb
BEpPCHUH
peleHus
poOJIEMBI,
OCO3HaBaThb
KOHEYHBIN
pe3yJIbTar,
BbIOMpATh
u3
MpeIoKEH
HBIX U
UCKaTh
CaMOCTOSITE
JIBHO
CpeacTBa
JIOCTHXKEHUS
LENH.
Ilo3naBare
JIbHBIE:

1. ®opmupo
BaTh
YCTOMYHBBIN
yueOHo-
MOo3HaBaTeNl
BHOT'O
MHTEpEC K




HOBBIM
001mKM
crocodam
pelieHus
3a7a4.

2. ®opmup
0BaTh
YMEHHUS
yCTaHaBJIUB
aTh CBSI3H
MEXIY
peanbHO
HaOJIroJaeM
BIMH
XAMUYECKH
MH
SIBJICHUSMU
5
poreccaMmu
,

MIPOMCX O
MU B
MHUKPOMHPE,
OOBSACHATE
MIPUYUHBI
MHOT000pa3
Hsl BEIICCTB,
3aBHCHUMOCT
b UX
CBOMCTB OT
coCTaBa U
CTpOCHHS, a
TaKXe
3aBHCHUMOCT
b
MIPUMCHCHH
sl BEIIESCTB
OT UX
CBOMCTB.
KommyHuk
aTHBHBIE:
1.
AprymeHTu
poBaTh
CBOIO
MTO3HUIUIO U
KOOPJIUHHUPO
BaTh €€ C
MTO3UIUSIMHU
MapTHEPOB B
COTpYIHUYE
CTBE TIpH




BBIPabOTKE
o011ero
perieHus B
COBMECTHOM
JeATeIIbHOC
™. 2.
AJnlekBaTHO
HCIIOJIb30Ba
Thb pEYCBBIC
cpelcTBa
JUIST
perieHus
Pa3IMYHBIX
KOMMYHHKA
THBHBIX
3a/1ad,
BIIAJICTh
YCTHOU U
MMHUCHbMEHHO
1 peyblo;
CTPOUTH
MOHOJIOTHYE
CKOE
KOHTEKCTHO
e
BBICKA3bIBaH
ne
JINYHOCTH
ple:

1. Ymetn
OIICHHUBATh
MPaBUILHOC
Th
BBITTOJIHEHH
g y4yeOHO
3a/1a4H,
COOCTBEHHBI
e
BO3MOKHOCT
U eé
pemeHns.2.
AHaJIN3UPOB
aTh YMOIIHO
HaJIbHBIE
COCTOSIHUS,
MTOJTYYCHHBI
e oT
YCIEIIHOM
(HeycnemHo
i)
JIeSITEIIEHOC
TH, OLICHUBA




Tbh UX
BJIIUSIHHUEC HA

HACTpOEHHUE
4eJl0BeKa.
Yucrele BemecTBa 1 || OTimune cMeceit ot Haxomuts otinun || Peryasitus
cMmecu. JleMOHCeTpal || XUMHUYECKUX COCIUHEHUM. || s cMecel oT Hble:
nn.O0pa3s1bl I'omorenHsie u XUMHUYECKHUX 1. ITnanupo
MUHEPAJIOB U TeTEPOreHHBIE CMECH. coequHenuil. Otpa || BaTb CBOU
TOPHBIX TTOPOJ. MaccoBas u o6bemMHast JKaTbCOCTAB JICUCTBUS B
O06pa3bl JI0JIM KOMIIOHEHTA B cMmecei ¢ COOTBETCTBU
OYHILEHHON CMECH. IIOMOLIBIO uc
caxaposbl U [Ipumecu. Bousinue HOHSTHS IIOCTaBJICHH
HepaMHUPOBAHHOTO || MIpUMeceil Ha CBOWCTBA «J10JIs1» MaccoBast oM
KPUCTAJITINYECKOIO BeniecTs. MaccoBast u U 3a1a4en u
caxapa,cojepxailer || oobemHas oObvemHas.IIpouss || ycioBusmu
0 noau npumeceit. Knmaccud || onuth pacuersl ¢ ee
npumecu. JuctTuiuisn || uxanus UCIIOJIb30BaHUEM pean3anmu.
Usl BOJbI KaK CIOco0 || XMMMUYECKUX BEIIECTB 10 || 3TOro Ilo3naBarte
OUYHUCTKHU CTENEHU YUCTOTHI. HNOHSTHA. Y CTaHaB || JIbHBIE:
otnpumeceii.Jlabopa nuBath 3aBucumoc || 1. Ocymect
TOPHbIE ONBITHL.3. Th MEX]Y BIISITh
XecTkocTb BOIBI. pa3nuyusMU B BbIOOp
YcTpanenue (uznuecKkux HauboJee
KECTKOCTHU BOJBI. 4. CBOICTBax 3pdeKTUBH
O3HakoMJIEHHE C KOMIIOHEHTOB BIX
MUHEPAIBbHBIMU cMmecel u CIoco00B
BOJIaMH. Croco0aMu ux peuieHus
paszeneHusl. 3a]1a4 B
3aBHCUMOCT
U OT
KOHKPETHBIX
YCIIOBUH.
2. Ctpoutb
JI0Ka3aTeNbC
TBa B
OTHOIIEHUU
BbIIBUHYTBI
X TUIIOTE3 U
bopmyaupo
BaHUE
BBIBOJIOB.
KommyHnuxk
aTUBHbIE:
1.
CosepineHc
TBOBAaTh
YMEHHE
JIoroBapuBa
ThCA U
IIPUXOJNUTH
K o0memy

PEIICHUIO B




COBMECTHOU

JESITENILHOC
TH.
JInuHoCTH
ble:
1.
dopmupoBa
Th
BBIPQ)KEHHY
10
YCTOMYUBY
10 y4eOHO-
II03HaBaTeN
BHYIO
MOTHUBALUIO
YUEHUS.
JucnepcHsie [TonsATHE O IMCTIEPCHBIX XapakrepusoBath || Peryasitus
cucremsl.JleMoHeTp || cuctemax. JlucnepcHas pa3IMYHbIEC TUIIBI Hbl€:
anuu. OOpasisl ¢aza u qucTiepcuoHHAs JUCTIEPCHBIX 1. BHocurs
pa3INYHbIX cpena. Knaccudukanus CHCTEM Ha OCHOBE || HEOOXOIUM
JUCIEPCHBIX CUCTEM: || IUCIEPCHBIX CUCTEM B arperaTHoro ble
9MYJbCHUH, 3aBHCUMOCTH OT COCTOSIHUS KOPPEKTHBBI
CYCIICH3UH, arperaTHOro COCTOSIHUS JMcTiepcHOM (aspl || B neiicTBue
a’po30JIH, TeIH U JucriepcHoOi (asbl u U TUCIIEPCHOHHOM || 1ociie ero
3o1u. [Tommyuenue JVCIIEPCUOHHON CpEBI. Cpebl. 3aBEPILICHUS
KOJIJIOU] HOTO I'omorenHsle u PackpbiBaTh poiib || Ha OCHOBE
pacTBopa u3 reTeporeHHbIe Pa3IUYHBIX TUIIOB || €r0 OLEHKH
XJIOpHJIA JKEeTe3a JUCIIEPCHBIE CUCTEMBI. JUCTIEPCHBIX U y4yeTa
(ITT). Koarymsiuust I'pybonucnepcHbie CUCTEM Xapakrepa
IIOJIyYEHHOTO CHUCTEMBI: IMYJIbCHH, B KU3HU IPUPOABI || CAeTaHHBIX
pactBopa. Dpdexr CYCIICH3UHU, a9PO30JIU; UX || u obIIecTBa. OIIHOOK.
Tunpans. IIPEICTaBUTENHN U 2. Ocymect
JlaGopaTopHbie 3HAYCHHUE. BIISATH
ONBITHI.O. ToHkoguCcnepcHbIE KOHCTaTHpy
O3HakoMJIEHHE C CUCTEMBI: T€JIH U 30JI1; UX IOLUH U
JUCTIEPCHBIMU IIPEICTaBUTENHN U IIPEIBOCXH
CHUCTEMaMHU. 3HaueHue. Komionanoie HIArOIINH
CUCTEMBI, UX OTINYHS OT KOHTPOJIb
HCTUHHBIX PACTBOPOB. 1o
S dexr Tunpans. [enu: pe3ysbTary
MULIEBBIE, U 10
KOCMETHYECKHE, crocody
MEIUIMHCKHE, NefCTBUS;
Ouosiornyeckue u aKTyaJbHbIN
MUHEPAJIbHBIE; UX KOHTPOJIb
MIPEICTaBUTENHN U Ha YpOBHE

3HA4YCHUC.

MIPOU3BOJIbH




-

IIpakTuyeckasn
padora Ne 1.

[Tonyuyenue, cooupanue u || I[IpoBoauTs,

pacro3HaBaHuUe T'a30B: HaO0JII01aTh U

BOZOPOJIa, KUCIOPOa, OIHCHIBATh

YIJIEKUCIIOTO Tasa, XAMHYECKHUI

aMMHaKa, STUJIeHa, 9KCIIEPUMEHT I10

aleTUJICHA. MIOJIYYEHHUIO,
coOMpaHuIo 1
pacrno3HaBaHUIO
ra3os.

[ToBTOpEHME M
o0o01IeHue Tem
«CtpoeHue aroma»
u «CtpoeHue
BELIECTBAY,
MOATOTOBKA K
KOHTPOJIbHOM paboTe

O06001IaTh TTOHATHUS «S-OPOUTATBY, «P-
opburanby, «d-opOuTanby,

«KOBAJICHTHAsI HETIOJISIPHAS CBSI3bY,
«KOBAJICHTHAsI MOJIIPHAS CBSA3bY, «MOHHAS
CBSI3bY», «BOJOPOHAS CBS3bY, «METAJLTHYECKAs
CBSI3bY», «MOHHAS KPUCTATNIECKAsI PEIIETKAY,
«aTOMHAs KPUCTAJLTMYECKAS PEIICTKA,
«MOJIEKYJISIPHAST KPUCTAJLTNYECKAs PEIICTKa,
«METAIUTMYECKasi KPUCTAJUTMYECKAsT PEIICTKAY.
OrpaHu4mBaTh MOHATHS «XHMHUYECKAS CBS3HY,
«KPUCTAJUINYECKAS PELICTKAY.

oro.

3.
BriaBurarte
BEpCHH
perieHus
po0JIeMBl,
0CO3HaBaTh
KOHEUHBIN
pe3ynbTar,
BBIOMpATh
n3
MPEITIOKEH
HBIX H
HCKaTh
CaMOCTOSITE
JILHO
cpencTBa
JIOCTHIKEHHMS
LENH.
Ilo3HaBaTte
JbHBIE:

1. ®opmupo
BaTh
YCTOMYHBBIN
yueOHo-
[M03HABaTell
BHOT'O
WHTEpEC K
HOBBIM
0o0IM
criocobam
pelreHus
3a7ad4.

2. ®opmup
0BaTh
YMCHHUS
yCTaHaBIIUB
aTh CBSI3H
MEXITY
pealbHO
HaOIIOMaeM
BIMH
XAMHUYECKH
MH
SIBJIICHUSAMU
51
mporeccamu
,
MIPOUCXOIS
MU B
MUKPOMHPE,
OOBSACHATH




MPUYUHBI
MHOT000pa3
usl BEUIECTB,
3aBUCUMOCT
b UX
CBOKCTB OT
cocraBa u
CTpOCHHUS, a
TaKxe
3aBUCUMOCT
b
MIPUMEHEHU
s BELIECTB
OT UX
CBOICTB.
KommyHuk
aTUBHbIE:
1.
AprymeHnTu
poBaTh
CBOIO
MTO3ULINIO U
KOOPJIUHHUPO
BaTh €€ C
MO3UIUSIMU
MapTHEPOB B
COTpYAHHUYE
CTBE TIpU
BbIpaboOTKE
o0miero
penieHus B
COBMECTHOM
NEeSATENBHOC
TH. 2.
AJlIeKBaTHO
HCII0JTh30Ba
Tb pEYEBBIC
CpeacTBa
TUIS
perieHus
Pa3IUYHBIX
KOMMYHHUKA
THUBHBIX
3ajady;
BIIAJIETh
YCTHOU U
MUCbMEHHO
1 peyblo;
CTPOUTH
MOHOJIOTHYE
CKOE
KOHTEKCTHO




e
BBICKA3bIBaH
ue
JIMYHOCTH
ble:

1. Ymetn
OLICHUBATH
MIPaBUIIBHOC
Th
BBITIOJTHCHH
s y4eOHOMU
3aJ1a4H,
COOCTBCHHBI
e
BO3MOYKHOCT
ueé
peuieHus.2.
AHanm3upoB
aTh MOIUO
HaJTbHBIE
COCTOSIHUS,
MOJTyYCHHBI
€ oT
YCIEIIHOM
(HeycnenHo
i)
JesITeNLHOC
TH, OLICHUBA
Th UX
BIIUSTHUE HA
HACTpOEHHUE
YeJI0BeKa.

o -

KoHnTtpoJubHasn
padora Ne 1 o
temam «CTtpoeHue
atoMa» u «CtpoeHue
BEILIECTBAY.

OnuceIBaTh U XapaKTEepPU30BaTh CTPYKTYPY
tabnuuel «[lepuoanueckas cuctema
XxUMUUYecKkux dyemeHToB /1. . Menaeneeray
(xopoTtkas hopma) [IpoBoauTs pedrekcuro
COOCTBEHHBIX JOCTH)KEHUN B TIOZHAHUH
CTPOEHHS aTOMa U CTPOEHUs BELIECTBA.
AHanmM3UpOBaTh PE3yIbTaThl KOHTPOJIBHOU
paboThI U BEICTpanBaTh MYTH JTOCTHKECHUS
KEJIAEMOT0 YPOBHSI YCIIEIIIHOCTH.

TEMA 3. DJIEKTPOJINMTUYECKAS JUCCOLMALINA

w -]

PactBopsl. [lemoncTpa || PactBops! Kak Onpenenars Perynstu
nuu. Paznnunas TOMOT'E€HHBIE HOHSTHSA BHBIE:
pacTBOPUMOCTH cuctemsl. PactBop || «pacTtBOpsI» 1. Ilnanun
BEIIIECTB B BOJIE U UHBIX || €HHE KaK()U3UKO u poBatb
pacTBOPUTEIIAX. XUMHYECKHUM MPOL || «pacTBOPHUMO || CBOM
H3meHeHne okp Cku ecc. PoinbBojbl B ctb».Kiaccu || melictBus
BEIIECTBA IIPU rporiecce ¢unupoBats || B
IIEPEXO0JIE U3 TBEPIOIO pacTBOpEHUS BEIIECTBA 10 || COOTBETCT
COCTOSIHUSI B PaCTBOP BEIECTB. IIPU3HAKY BHH C




(ma mpumepe cynbdara
menu (1), xmopuna
kobanbTa (II)).

PactBopuMoOCTh 1
KJIacCU(UKALIUS
BELLECTB 10 3TOMY
MIPU3HAKY:
pacTBOpHUMBIE,
MaJopacTBOPUMBIE
Y HEPacTBOPUMBIE.
MaccoBas nounst
BEILIECTBA

B pacTBOpE.
Momnsipuas
KOHIICHTpaLUs
BEILE CTBA.
OTnu4une CBOWUCTB
pacTBoO pa oT
CBOWCTB YUCTOTO
pacTBO pUTENs U
PacTBOPEHHOTO
BellE
cTBa.MuHepaJbHbI
€ BOJIbI KaK
MIPUPOTHBIC
pPacTBOPBI.

pacTBOpUMOC
. OTpaxar
bCOCTaB
pactBopa ¢
ITOMOIIIBIO
MMOHSATUH
«MaccoBas
Jl0J1s1
BEIIICCTBA B
pacTtBope»

U «MOJISIpHas
KOHIIEHTpaIu
sI BEILIECTBA.

MOCTaBIIC
HHOM
3a1auei u
YCIIOBUSIM
U ee
peanu3ail
HH.
Ilo3naBa
TeJIbHbIE:
1. Ocyme
CTBJISITH
CpaBHEHU
e,
KJaccudu
KallHIo,
CaMoCTOs
TEJIbHO
BbIOMpast
OCHOBaHHU
au
KpUTEPUH
TS
YKa3aHHbI
X
JIOTUYECK
150.4
onepauun
2.
CrpouTts
JIOTUYECK
oe
paccyxae
HHE,
BKJIFOYAI0
iee
YCTaHOBII
C€HHE
MPUYUHHO
CJIE/ICTBE
HHBIX
CBSI3EH.
KommyH
HKATHBH
ble:

1.
PaszBuBar
b YMEHHE
MPOTYKTH
BHO
paszpemar




NN

b
KOH(IJIUKT
bl HA
OCHOBE
ydera
MHTEPECO
B U
MO3ULUI
BCEX €0
Y4aCTHUK
OB.
JInunocr
HbIE:
1.
dopmupo
BaTh
BBIPAXKCH
HYIO
YCTOWYUB
yIO
yueOHO-
[O3HaBaT
€JIbHYIO
MOTHBALH
10
YUEHHUSL.
DNEeKTPOIUTHI U Ilonsarue 06 Omnpenenats noust || Peryasitus
HeIeKTposnThl. JleM || anexTponuTax u TS HbIE:
oHcTpauuu. O0pa3il || HEITEKTPOIUTAX. «OIEKTPOUTHD, 1.
bl BELLIECTB- OcHOBHBIE TIOJIOKEHUS «HEINEKTpOoNUTH || Borasurare
AJEKTPOJIUTOB U TEeOpuun , BEpPCHUH
HEDJIEKTPOJIUTOB. ANEKTPOINTUYECKON «QIEKTPOIIUTHYEC || PEIICHUs
HccnenoBanue aucconuanuu.Mexanusm || Kast pOoOJIEMBI,
NEKTPUYECKOU JUCCOLMAIINY BEILECTB. mucconuanus». @ || oco3HaBaTh
MIPOBOAMMOCTH DNEeKTpOIUTUYECKAS OpPMYJIUPOBATHOCH || KOHEUHBIN
pacTBOpOB JUCCOLMaIus KaKk OBHBIE TI0JIOKEHUS || pe3yJIbTar,
AJEKTPOJIUTOB U pe3ysbTaT ruapaTaluu TEeOpuun BbIOMpATh
HEDJIEKTPOJIUTOB. AJEKTPOJINTA. NEKTPOJINTUYECK || U3
3aBUCUMOCTh Crynenuatas oi MIPEIOKEH
CTETIEHU JUCCOLaIus auccouuanuu.Xap || HbIX U
ANEKTPOIIUTUYECKON || a1exTponuToB. CTeneHb aKTepHU30BaTh CIO || UCKATh
JUCCOLMAIUH OT ANEKTPOIUTUYECKON COOHOCTb CaMOCTOSITE
KOHLEHTpallun JUCCOLIMAIUH. JNEKTPOJIUTA K JIBHO
BELIECTBA B CunbHble U crabdble JUCCOLMAIIK Ha CpeacTBa
pacTtBope ANEKTPOJIUTHI. YpaBHEHUsI || OCHOBE CTENEHU JIOCTHXKEHUS
ANEKTPOIUTUYECKON NEKTPOJINTUYECK || LIETH.
nuccormanuu. IToaarre o || ol THUCCOIMALINH. 2. BHOCUTE
cpenepactsopos (pH 3anuceiBaTh YPaBH || HEOOXOIUM
cpenbl). eHUS bIe
ANEKTPOJINTUYECK || KOPPEKTHUBBI
OM THUCCOIMAIINN,B || B IEHCTBHE
TOM YHCJIE 110CJIE €T0




o ||

U CTYIIEHYATOM.
HaGmonates u

ONUCHIBAThAEMOHC
TPaLMOHHBIN
XUMHUYECKUN
JKCIIEPUMEHT.
Kucnots B cBere OrmpezenieHue KUCIOT B XapakTepu3oBaTh
TEOPUH CBETE TEOPUHU KHCJIOTBI B CBETE
JJIEKTPOJUTUYECKON || DJIEKTPOIIMTUYECKOU TEOpUHU
nucconuanuu.Jlemo || nucconmanuu. Okpacka 3IEKTPOJIUTUYECK
HeTpanuu.Pa3basie || MHOAMKATOPOB B pacTBOpPax || O AMCCOLUALIMHU.
HUE kuciior. O0mme Paznuuate oO1ee,
KOHUEHTPUPOBAHHON || XMMUYECKHE CBOKCTBA oco0eHHOEe U
CepHOU HEOPraHUYECKHUX U €IMHUYHOE B
K1cnoThl.OOYIIMBaH || OpraHu4ecKuX KUCIIOT B CBOMCTBAax a30THO
ue caxapa u CBETE MOJIEKYJIAPHBIX U 1, KOHLEHTPUPOBA
LIEJIII0JIO3BI, HMOHHBIX IIPEICTABICHUN: HHOM CEpHOU U
KOHILICHTPUPOBAHHOM || B3aUMOJEHCTBUE C MYpPaBbUHOM KUCI
CEpPHOM KUCIIOTOM. METaJUIaMH, OKCHUJIAaMH 1 OT.
B3aumopeiictBue TUAPOKCHIAMH METAJIOB, || ITpoBoauTs,
KOHUEHTPUPOBAHHOW || coyiAMu. Y CI0BUA HaOII0AaTh U
u BO3MOYKHOCTH ONMUCHIBATBXUMUY
pa30aBIICHHON a30TH || IPOTEKAHUS PeaKIUi €CKUH
Ol KUCJIOTBI C MEXKIY SKCIEPUMEHT C
Menbro. Kosutekuus anextposutamu. Crierud || MOMOIIbIO
MIPUPOIHBIX MYECKHECBOMCTBA POJIHOTO sI3bIKA U
OpraHUYECKHUX A30THOM,KOHIIEHTPUPOBAH || SI3bIKA XUMHUH.
KHUCIIOT. HOM CEpHOU U
JlaGopaTopHble MypaBbUHON KHUCIIOT.
ONBITHI.0.

O3HaKOMIJIEHHE C
KOJUIEKLIUEN KUCIOT.

3aBEPIICHHS
Ha OCHOBE
€ro OLIEHKH
U y4yeTa
XapakTepa
CACIaHHBIX
OIIIMOOK.
ITo3naBaTte
JbHBIE:

1. Ymern
OTIpeCIIATh
BO3MOXKHEIC
HCTOYHHUKHU
HEOO0XO0IUM
BIX
CBEJICHUIA,
IIPOU3BOJIUT
b IIOKCK
nHpopmanu
u,
aHAJIM3UPOB
aTh U
OIICHHUBATh
e€
JIOCTOBEPHO
CTb.
2.0600marh
IMOHSATHS —
OCYIIIECTBIIS
Tb
JIOTUYECKYIO
OTIeparfio
nepexojia ot
BUIOBBIX
MPU3HAKOB K
POJIOBOMY
MTOHSTHIO,
OT HOHSTHUS
C MEHBIIINM
00BEMOM K
MTOHSTHIO C
OO0JIBIIUM
00BEMOM.
KommyHuk
aTHBHBIE:
1.Opranuso
BBIBATh U
TUTAHUPOBAT
b yueOHOE
COTpYTHUYE
CTBO C
VUUTEIEM U




CBEpPCTHUKA
MH,
OTpeesATh
eI U
byHKIMHA
YYaCTHHUKOB,
CIIOCOOBI
B3aHMOJICHC
TBUS;
IJIAaHUPOBAT
b 001IIME
CIIOCOOBI
paboTHI.

2. Berynats
B JHAJIOT, a
TaKkxKe
y4acTBOBAaTh
B
KOJUIEKTUBH
oM
o0CyXKIeH!
1 TIpo0Jiem,
y4acTBOBAaTh
B
TUCKYCCUU
5
apryMeHTHUp
0BaTh CBOIO
MMO3UIIHIO.
JINYHOCTH
ple:

1.
®opmuposa
Tb
JKOJIOTHYEC
KO€E
MBIIILICHUE:
yMEHUE
OIICHUBATh
CBOIO
JIeSITEIILHOC
Tb U
MOCTYTIKU
APYyrux
Jronei ¢
TOYKH
3peHUst
COXpaHEHUS
OKpY’Karolie
1 cpenbl.

2.
dopmupoBa




o |

Tb

OTBETCTBEH
HOE
OTHOILIEHUS
K YYECHHIO,
TOTOBHOCTHU
u
CIIOCOOHOCT
u,
o0yJaromux
ci K
caMOpa3BUT
UI0 U
camoobpazo
BAHMIO.
OcHOBaHUs B CBETE Onpenenenne ocHoBanui || Xapakrepuszosarb || PeryasTus
TEOPHUH B CBETE TEOPHUH OCHOBAaHHS B CBETE || HbIE:
3IEKTPOJUTUYECKON || SIEKTPOTUTHYECKOM TEOPUU 1. Camocros
mucconmaruu.Jlemo || nucconmanuu. Okpacka AJIEKTPOJIUTUYECK || TETBHO
Herpannu.Komekn || “HAMKATOPOB B pacTBOPAxX || O AMCCOLUALIMH. OCO3HaBaTh
us WEenoyen u LIEeI0YeHn. Paznuuats ob1uee, || MpUYUHBI
CBEKEIOIYYEHHBIX Knaccudukanus 0COOCHHOE U CBOETO
HEPaCTBOPHUMBIX OCHOBaHMH 1O MPU3HAKAM || €IMHUYHOE B ycrnexa win
TUAPOKCHUJIOB pPacTBOPUMOCTH B CBOMCTBax Heycnexa u
Pa3IUYHBIX BOJIC,HAJINYHS B COCTaBE TUAPOKCHUJIOB U HaxOJ/IUTh
MetasuioB. Peakuus aTOMOB KHCJIOpO/A. OECKHUCIOPOAHBIX CIOCOOBI
HEUTpaJIM3aLHH. OO6mme XuMHIeCcKue OCHOBaHMM. BBIXOJa U3
[Tonyuenue CBOMCTBA IIIe0YEH, [IpoBoauTs, CUTYaluU
HEPacTBOPUMOTO HEPaCTBOPHUMBIX Ha0II01aTh U Heycrexa.
OCHOBaHUS U OCHOBaHUM: ONUCHIBATh 2. Yuutbcd
pacTBOpPEHHE €T0 B3aUMO/ICVCTBHE C XAMHYECKHUI CaMOCTOSITE
B KHUCJIOTaMHU, KUCIIOTHBIMH || SKCIIEPUMEHT C JBHO
kucnore. [lonyyenue || okcumamu, COJISIMHU. TTOMOIIIBIO CTaBUTH
aMMuakKa Paznoxenue POJIHOTO sI3bIKA U HOBbIE
U ero HEPaCTBOPHUMBIX S3bIKA XUMUH. y4ueOHbIe
B3aHMMOJICHCTBHUE C ocHOBaHuii. B3aumonenct eau 1
XJIOPOBOJIOPOJIOM (« || Bue mIemoueit 3a/1a4u,
JIBIM O€3 OTHS»). C OpraHM4eCKuMHU CTPOUTH
JlaGopaTopHble coeTMHEHUAMU((EHOIOM, YKW3HCHHbBIE
ONBITHL. /. KapOOHOBBIMU IIJIaHBI BO
[Tonydyenue u kucioramu).CBoiicTBa BPEMEHHOM
CBOMCTBA OECKHUCIOPOTHBIX MEepPCIEKTUB
HEPaCTBOPHUMBIX OCHOBaHMWI: aMMHaKa 1 e.
OCHOBaHMH. aMUHOB B CPaBHEHUH. Ilo3naBare
8. O3HaKoOMJIEHHE JIbHbIE:
C KOJUIEKIMEen 1. Crpouts
OCHOBAaHHII. JIOTUYECKOE
paccyxJ1IeHH
c,
BKJIFOYAIOIIE
e

YCTaHOBJIEH




ne
MPUYUHHO-
CJICJICTBCHH
BIX

cBs3eit. 2. O
CYILLIECTBJISAT
b
pacIIMpeHH
BIH IOMCK
uHpopManu
HcC
HUCIIOIB30Ba
HHUEM
pecypcoB
OnOIMOTEK
i
HNuTepuera
KommyHuk
aTHBHbIE:
1.
dopmynupo
BaTh
COOCTBEHHO
¢ MHCHHE U
MMO3UIIHIO,
apryMeHTHUp
0BaTh U
KOOPJIUHHUPO
BaTh €€ C
MMO3UIUSIMU
MapTHEPOB B
COTpY/JHHUYE
CTBE IIpU
BbIpabOTKE
o01rero
perieHus B
COBMECTHOM
NeATeIIbHOC
TH.
JIMYHOCTH
pl€:

1.
BeicTpauBar
b
CcOOCTBEHHO
€ 1IeJIOCTHOE
MHPOBO33pe
HUE:
0CO3HaBaTh
noTpeOHOCT
b U
TOTOBHOCTH




~ |

K

camoobpazo
BaHHIO, B
TOM YHCJIC U
B paMKax
CaMOCTOSTE
JIbHOM
JIeSATEIIFHOC
TH BHE
IIKOJIBL.
Conu B cBete Teopuu || Onpenenenue conei B Xapakrepuszosars || PeryasTus
AIEKTPOJIUTUYECKON || CBETE TEOpUU COJIU B CBETE HbIE:
JHUCCOIUAINH. 3IEKTPOJIUTUYECKOU TEOPUHU 1.
Hemoncrpaunu.Kon || quccounarum. BJIEKTPOJIUTHYECK BrigBurats
JICKIIMS Knaccudukanus coneit: Ol TUCCOIUAITUH. BEpCUU
CoJIepa3InyHON cpeaHue, Paznuuarte obmiee, || perneHus
okpacku. Komnekuus || kucible, OCHOBHBIE. 0COOEHHOE U poOIIEeMBI,
OMOJIOrHYSCKUX OO0mue XUMHYECKHE SIMHUYIHOC B 0CO3HaBaTh
MaTepUaJIoB, CBOMCTBA COJICH: CBOMCTBAX KOHEUHBIM
coJiepKaIInX B3aUMO/ICHCTBHE C CPEeIHUX U KUCIBIX || pe3ynbTar,
kapOoHat u Qocdar KHMCIJIOTaMH, I1€JI0YaMH, coneit.ITpoBoauTs, || BEIOMpAThH
kanbusa. Komnekus || MeTamiaMu U COJISIMM. HaOJIIOIaTh U u3
KOHJIUTEPCKUX DNEKTPOXUMHUYECKUN Pl || OMMCBHIBATBXUMHY || TIPEAJIOKEH
PBIXJIUTENEHN TecTa, HaNpsHKEHUA METaJNIOB U eCKHI HBIX U
00BsICHEHHE €ro UCIOJIb30BaHHUE IS SKCIEPUMEHT C HCKATh
MIPUHITATIA UX XapaKTEPUCTUKU TIOMOIIILIO CaMOCTOSITE
JICUCTBUS U BOCCTaHOBHUTCILHBIX POJHOTrO SI3bIKA U JIBHO
JIEMOHCTPAIIHS CBOMCTB SI3BIKA XUMUH. cpencTBa
Pa3phIXJIUTEIBHOM MeTajioB. CBOMCTBA KUCT JOCTHIKCHUS
CITOCOOHOCTH. BIX COJICH. LIEJTH.
lNamenue conpl [IpencraBurenu conen U U 2. Ilpu
YKCYCOM. X 3HaYeHHue: KapOoHaT MIJIAHUPOBAH
KauecTBeHHbIe KaJbIus, A
peakuuu Ha oprodochaTKaIbIHs. JIOCTUKEHUS
KaTHOHBI U aHUOHEI. KauecTtBenHble peakimm menei




BriTecHenune menu
KEJIEe30M U3
pacTBopa cyibdaTa
menu (II).
[Tonyuenue nonuaa
CBUHIIA U
JI€MOHCTpALIUS €r0
pPacTBOPUMOCTH B
3aBUCHUMOCTHU
OTTEMIIEPATYPbI
pactBopa
(noy4yenue
«30JI0ThIX
yenryek»).Jlaboparto
pHBbIEe ONBITHI.Y.
O3HakoMJIEHHE C
KOJUJIEKLMEH
MIPUPOTHBIX
MUHEPAJIOB,

coJiep KaIIuX COJIH.

Ha XJiopu, cyabdar u
KapOOHaTaHU OHBI,
KaTHOH aMMOHHMS,
karuonsl xene3a (1) u
xenesa (11).

CaMoCTOsITE
JBHO, TIOJTHO
U aJIeKBaTHO
VUUTHIBATh
YCIIOBUS U
CpeICTBa UX
JIOCTHXKEHUS
, BBIJICTISTH
albTepHATH
BHEIE
CHOCOObI
JIOCTHKEHUS
LeNu U
BBIOMpATh
HauboJee

s dhekTHBH
BIi c110Cco0.
ITo3naBare
JIbHbIE:

1.
dopmupoBa
Th YMCHHUS
BOCIPUHUMA
Tb,
nepepabaThl
BaTh
MPEIbSABIAT
b
uHpopmanu
10 B
CJIOBECHOM,
oOpa3HoOM,
CUMBOJINYEC
KO
dopmax,
aHAITM3HPOB
aTh U
nepepadaThl
BaTh
MOJTY9ICHHY
10
uH(popmManu
10 B
COOTBETCTBH
uc
MTOCTaBJICHH
BIMU
3aJlagaMH.

2. Ctpoutb
JIOTHYECKOe
paccyxaeHu
e,




BKJIFOYAIOIIE
e
YCTaHOBJICH
ne
MPUIUHHO-
CJIICJICTBCHH
BIX CBSI3EH.
KommyHuk
aTHBHBIE:
1. Ctpouts
MMOHSTHBIE
JUIST
napTHepa
BBICKA3bIBaH
us,
YVYUTHIBAIOII
He, 4TO
napTHep
3HAeT U
BHUINUT, 4 4TO
HET.

2.
AeKBaTHO
HCII0IL30Ba
Thb pEYCBBIC
cpelcTBa
IS
perieHus
pa3IMYHBIX
KOMMYHHKA
THUBHBIX
3a1a4,
CTPOUTH
CJIO’KHBIE
MOHOJIOTHYE
CKUeE
BBICKa3bIBaH
Hsl.
JIN4YHOCTH
pl€:

1. ®opmupo
BaThb
OTBETCTBEH
HOE
OTHOIIICHHUE
K YUCHHIO,
TOTOBHOCTH
51
CIIOCOOHOCT
b K
CaMOpa3BUT
HIO U




o |

camoo0pa3o
BaHUIO Ha
OCHOBE
MOTHBAIIAH
K 00y4YEeHHIO
u

MTO3HAHUIO.
Iuaponus. Jlemoncer || I'maponus kak oOMeHHOE XapakrepusoBaTh || PeryasituB
pauun.Paznuunbie B3aUMO/ICHICTBUE BEILECTB || TUAPOIIN3 KaK HbIE:
CIly4au TUJIpOJIn3a ¢ Bogor. OOpaTuMbIii 0oOMeHHOE 1.YuutsiBaT
COJIEH 1 TUAPOIIU3 COJIEH 10 B3aUMOJICUCTBUE b [IPaBUJIO B
J€MOHCTpPALIUS MIEePBO U MOCTIEAYIOIINM BEIIECTB C IJIAHUPOBAH
Cpelbl pacTBOPOB C creneHsaM. ['maponus no BOJIOW. 3aNUChIBAT || MU U
MTOMOLUIBIO KaTUOHY U aHHOHY. b ypaBHEHUS KOHTpOJIE
WHJIUKaTOPOB Ha Wonnble 1 MOJEKYJSIpHbIE || peakuuid crocoba
npuMepe ypaBHEHUS THAPOIIU3A. TUAPOIU3a pelIeHus.
KapOOHATOB Cpena (pH) pactBopoB pa3IMYHbIX 2. Beibop
IIETOYHBIX TUIPOIU3YIOIIUXCS coneil. Paznuuate || HauGomnee
METaJJIOB, XJIOpHIa coneil. HeobpaTumbiii TUIPOJIN3 110 s deKTHBH
aMMOHHU4, arleTara TUIPOIIU3 COJIEH. KaTUOHY BIX
ammoHus. [Tomyuenn || O6patuMslil ruapoIIN3 u anuony. [Ipenck || cmoco6oB
€ aleTusIeHa OpPraHUYECKUX a3bIBaTh PEAKLUI0 || pelieHus
TUIPOJIM30MKapOuia || COeAMHEHUM KaK OCHOBA Cpelbl BOAHBIX 3ajad.
KaJbLHA. oOMeHa BEIIECTB B JKUBBIX || pacTBOpoB cojeil, || [Mo3naBaTe
JlabopaTopHble OpraHu3Max. 00pa30BaHHbBIX JIbHbIE:
onbIThL.10. OOG6patumbIii CUJIbHBIM 1.Mcnonb3o
HcnwiTanue rugposin3 AT® kak OCHOB || OCHOBaHUEM U BaTh OMCK
pPacTBOpPOB KHUCIIOT, a cy1aboit KUCIOTOH, || HeoOXoauM
OCHOBaHUH U coJiel SHEPTeTUUECKOro oOMeHa || ciadbiM ot
WHUKATOpaMH. B )KHBBIXOpPTaHU3MaX. OCHOBaHHUEM U uHpopmManu
11. Paznmuunsie CUIBHOM U JUIS
Clly4au THAPOIU3a KUCTOTOM. Packphl || BBIMOTHEHU
coneil. 12. 'maponus BaTh POJIb s y4eOHBIX
XJIOPUJOB o0paTumoro 3a/1aHUM.
U alleTaToB TUIPOIN3a 2.
LIEJIOYHBIX METAJIIOB OpPraHUYECKUX OcymecTsin
COEIMHEHUN KakK ATb aHAJIN3
OCHOBBI OOMeHa O0OBEKTOB C
BEIIECTB B )KUBBIX || BblAEJIEHUE
opraHu3max u M
o0paTumMoro CYULIECTBEHH
ruaponuza ATO BIX U
KaK OCHOBBI HECYIIECTBE
SHEPreTHYECKOI0 HHBIX
oOMeHa B JKHBBIX MPU3HAKOB/
opranusmax. [Ipos || aHanu3upos
OJUTh, HAOIIOAATE || aTh,
u CpaBHHBATb,
ONMCHIBATh XUMUY || Ki1accupuuu
€CKUI poBaTh U
IKCTIEPUMEHT C 00001aTh

IIOMOIIIBIO

(baxThl 1
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POAHOIO sA3bIKA U
SA3bIKA XUMUU.

SIBIICHHS.
KommyHuk
aTHBHbIE:
1.YuuteIBaT
b pa3HbIe
MHEHUS U
CTpEMSATCS K
KOOpJAMHAIIN
H
Pa3IUYHBIX
MHO3UIIMHA B
COTpYAHHUYE
CTBE.

2.
AJleKBaTHO,
OCO3HAHHO
"
MIPOU3BOJIHLH
O CTPOUTH
peyeBbIe
BBICKA3bIBaH
Usl B YCTHOU
"
IMMCHMEHHO
U peud.
JInyHOCTH
ple:

1. YmMetrs
COOTHOCHTH
cBOU
JIEHCTBUS C
MJIaHUPYyeM
BIMU
pe3yJibTaTta
MH,
OCYILIECTBIIS
Thb KOHTPOJIb
cBOcH

NEeATENBHOC
TH B
npouecce
TOCTUKECHHUS
pe3yJibTara.
IIpakTH4eckas [TpoBoUTH, HAOIIOAATH M OMHUCHIBATD Perynsaru
pabora Ne 2. XUMHUYECKUH SKCIIEPUMEHT I UACHTHUPUKAIUN BHbIE:
Pewmenue HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUM C 1.
9KCIIEPUMEHTAJIBHBIX || TTOMOIIBIO KAU€CTBEHHBIX PEAKIIHIA. Pednexcu
3a/1a4 Ha s
UICHTUPHUKAUIO croco6oB
HEOPraHUYECKUX UOp u
TFaHUYECKUX YCIIOBHM
COCIUHCHMH. JIencTBUs,




=

N

[ToBTOpEHME U
0000111eHIE TEMBI
«Teopust
JJIEKTPOJIUTAYECKON
JUCCOLIUAITUI,TTOJIT
OTOBKa K
KOHTPOJIbHOM
pabore.

O600mmaTe 3HaHUS O KJIACCU(PUKAIIMKA U CBOMCTBAaX
OCHOBHBIX KJIAC COB HEOPTraHUYECKUX U OpraHuye
CKHMX COEIMHEHUI B CBETE TEOPUU
3JIEKTPOJIUTHUYECKON
JUCCOLIMAIMK. Y CTAHABIUBATh BHYTPUIIPEIMETHbI
€ CBSI3U MEXKy OPTaHUYECKON U HEOPraHUYECKON
XUMHEH B cBeTe 0011ero, 0COOEHHOTO U
€MHUYHOTO.

KontponbHas padora
Ne 2 o Teme
«DNEKTPOTUTHYECKA
s1 IUCCOLIALIHS.

[TpoBoauTh pediiekcuo cOOCTBEHHBIX
JOCTIDKCHHI B II03HAHUHU CBOMCTB OCHOBHBIX
KJIaCCOB HEOP TAaHUYECKUX M OPraHUYECKUX
COCIMHEHUH B CBETE TEOPUHU DJIEKTPOIIUTUYECKON
JMCcCOMaMi. AHAIM3UPOBATH PE3YJIbTAThI
KOHTPOJIbHOW pabOThI ¥ BBICTPAUBATh ITyTH
JOCTH>KEHHUS )KE€JIAEMOT'0 YPOBHSI YCIIEITHOCTH.

KOHTPOJIb
1 OIICHKA
npoiecca
51
pe3yabTaT
OB

e TelIbH
OCTH.
Opuenraig
us Ha
IMOHHUMaH
ue
PUYHH
ycrexa B
yueOHOU
JeATeNIbH
OCTH.
Ilo3HnaBa
TeJbHbIE:
1.
YuebHo-
II03HABAaT
eJIbHBIN
UHTEpEC K
HOBOMY
yueOHOMY
MaTepuan
yH
criocobam
pelIeHus
HOBOM
YJaCcTHOM
3a7a4H.
KommyH
HKATHBH
ple:
1.YuuTeiB
aThb
pasHbIe
MHEHUS U
bopmymu
poBaTh
COOCTBEH
HOE
MHEHHE U
MO3HIIHIO,
apryMeHT
WpPOBATh U
KOOPJVHH
poBaTth €€
c
MO3UILIUAM




U
apTHEPO
B B
COTPYAHU
4ECTBE
npu
BBIPaOOTK
e obmiero
pelIeHus.
JInunoct
HbIE:
1. Tlpume
HSATb
IIOJIy4YeHH
3
3HaHUA B
IIOBCEJIHE
BHOU
KU3HU.
TEMA 4. XUMNWYECKHNE PEAKIINN
Knaccudukanus Peakuun, naymue 0e3 u3 Knaccudunuposar || PerynsaTus
XUMHUYECKHUX MEHEHMSCOCTaBa BEUIECTB || b XMMUYECKHE HbIE:
peakuuii.Jlemoncrpa || . Knaccudukanus nouucn || peakuuu mno 1. PabGotas
IMHU.OK30TEPMUYHOC || Y U COCTAaBYy PEarupyrouy || pa3audHbIM 110 TUIAHY,
Th PEAKLUN CEPHOU X BEILECTB U IPOAYKTOB ocHOBaHuAM. Pa3n || cBepsaTh
KHUCJIOTHI C peakuuu. Peaknnn U4aTbOCOOEHHOCT || CBOM
TUIPOKCUIOM pas3noXKeHUs, U Kiaccuukanmu || 1efcTBus ¢
HaTpusl. COCIMHEHMS, 3aMELICHUS peakuuin LIETIBIO H,
OHJIO0TEPMUYHOCTb 1 oOMeHa B B OpraHUYECKOMN pu
peakuyu JIMMOHHON HEOPraHUYECKOU XuMHUH. XapakTepu || HeoOXoauM
KHCJIOTHI C xuMmuu. Peaknuunpucoen || 30BaTh TEILUIOBON OCTH,
ruipokapOOHATOM VHEHHUsI, OTUICTUICHHUS], ekt HCIIPABJIATH
HaTpus.B3aumoneiic || 3amelieHus U ©30Mepu3all || XUMUYECKUX OLIMOKH
TBUE aJTIOMUHHUS C WH BOPTaHUYECKOMN peakuuil 1 Ha ero CaMOCTOSTE
cepoil. Pasnoxenue xumuu. Peakunn OCHOBE pa3jinyaTh || JBHO.
IIepMaHraHaTa Kajaus || MOJMMEpU3alMK KaK 4yacT || 9K30- U 2.KoppexTtn
. B3aumopeiicreue HBI Clly4alpeakuuil IpUC || SHAOTEPMUYECKUE || POBAThb AEAT
HAaTpHs U KaJIbLUsA C oeIMHEeHUs. DK30- U peakuuu.OTpaxar || eJIbHOCTb:
BOJIOM. SHJOTEPMHUUYECKUE b Ter10Boi 3¢dek || BHOCUTH
B3anmopeiicteue peakuuu. TepMOXUMUYECK || TXMMUYECKUX pea || U3MEHEHUs
LIMHKA C COJITHON ue ypaBHeHus. Pacuer KLU Ha IIMCbME C || B IPOLECC C
KHCJIOTOM. KOJIMYECTBA TEIIOTHI 110 ITOMOIIIBIO TEPMOX || y4ETOM
B3aumogeiicteue TEPMOXUMHUYECKUM MMHUYECKUXYPaBHE || BOZHUKILIUX
JKeJle3a C paCTBOPOM || YpaBHEHHUSIM. Huil. [IpoBoants p || TpynHOCTER
cynbdara meau(Il). acueThl Ha OCHOBE || M OIIMOOK;
OMBITBI, HIUTFOCTPUP TEPMOXMMHUYECKUX || HAMe4daTh
YIOLIHUE IIPpa BUJIO ypaBHenuid. Habn || croco6s ux
bepronne, — oaaTh U YCTpaHEHMUSI.
oOpa3zoBaHue onuceiBarbaeMOHC || [lo3HaBaTe
ocajKa, ra3a uin TPaMOHHBIN JbHBIE:
ciaboro XUMUYECKUN 1. ®opmupo
9DJIEKTPOJINTA. JKCIIEPHMEHT. BaThb




YMEHHUS
yYCTaHaBIIUB
aTh CBSI3U
MEXTY
peayibHO
HabIoMaeM
BIMH
XUMHYECKU
MU
SIBIICHUSIMU
u
nporeccaMu
:

MIPOUCX OIS
IIMMH B
MHUKPOMHUDE,
OOBSICHATH
TIPUYUHBI
MHOT000pa3
sl BEILIECTB.
2. ®opmupo
BaTh
YMEHHUS
6e30macHor
ou

3P PEKTHBHO
ro
HCTIOJIh30Ba
HUS
nabopaTtopH
oro
o0opy0BaH
usl.
KommyHuk
aTUBHbIE:
1.
IInanuposar
b yuyeOHoe
COTpY/AHUYE
CTBO C
YUUTENEM U
CBEpCTHHKA
MU; BIQJIETh
MOHOJIOTHYE
CKOH U
TIMAJIOTHYEC
KOM
dbopmamu
peuu B
COOTBETCTBH
uc
HOpMaMu
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POJIHOTO

SI3bIKA.
JInuHOCTH
ble:

2.
Pa3BuBars
CHOCOOHOCT
b K
CaMOOIICHKE
Ha OCHOBE
KpUTEpUS
YCHEUHOCT
1 y4eOHOM
JIeSITEIbHOC
TH.

Karanus. lemonctp || Katanuzaropsr. Xapakrepuszosars || PeryasTus

auuu.Pasnoxenue Karanus. 'oMorenHsIil u KaTaJln3aTOPbI U HbIE:

MEePOKCHJIAa BOJIOPOJA || T€TEpOTreHHBIN KaTallu3. KaTaian3 Kak 1. KoppekTtu

C IIOMOILIBIO [Ipumepsr CHOCOObI poBarb

HEOPraHUYECKUX KaTaJTUTHYECKUX yIpaBICHUS paboty o

KaTaJnu3aTopoB IIPOLIECCOB B CKOPOCTbIO X0y

(FeCI2,KI) u MIPOMBIIIJICHHOCTH, XUMHUYECKON BBITIOJIHCHH

MIPUPOJTHBIXOOBEKTO || TeXHUKE, OBITY. peakmuu. Ha s 3aJlaHus

B, @DepMeHTHI U UX OTJIMYHUS || OCHOBE npu

coJieprKalluxKaraiga3 || OT HEOpraHU4EeCKHX MEXKITPEAMETHBIX YKa3aHUU

y (CBIpOE MSCO,KapTo || KaTaim3aTopos. CBsI3eH C eMy Ha

¢dens).Muarubuposan || [Ipumenenue Ouosorueit yctana || OmmoKu

MEeB3aNMOJICHCTBHS KaTaan3aTopoB U BJIMBATh O0IIee, W3BHE.

JKeje3a ¢ COJISTHOU (hepMeHTOB. 0COOEHHOE 1 2.

KHCIIOTOH C €AMHUYHOE IS Wnentudun

ITOMOILIBIO (hepMeHTOB Kak UpOBaTh

yYpOTpOMHHA. OMOJOTUYECKHIX COOCTBEHHBI

Komnexknns Karanu3aTopoB. Pa || e mpoGiembl

MPOAYKTOB MTUTAHHUS,
TIOJTYYECHHBIX C
MIOMOIIBIO
sH3uMoOB.JIaboparop
HbIe

onbIThI.13. [Toyuen
ue KUCIopoJa ¢
MTOMOIIIBIO OKCHJIA
Mmaprania (IV)

M KaTalla3bICIPOTO
KapTodes.

CKpBIBaTh UX POJIb
B OpraHu3aluu
JKM3HHU Ha 3emile, a
TaK)Ke B ITHUIIEBOI
1 MEIUIIMHCKOU
MIPOMBIIIIICHHOCTH
. [IpoBouTS,
HaOJIOIaTh U
OITMCHIBATHXUMHY
eCKUH
JKCIIEPUMEHT C
TIOMOIIBIO
POIHOTO A3bIKA U
SI3BIKA XUMUH.

O6paTuMOCTh XUMHUY
€CKUX PEaKLIMi.
XHWMHYECKOE PAaBHOB
ecue.
JdemoncTpauuu.O6p

Ob6parumbie
HeoOpaTHMBbIe peaKIInu.
XHUMHUYECKOE PAaBHOBECHE
Y CIIOCOOBI €r0 CMEeIIeHUS
Ha MPUMEPE MOTyUCHHS

XapakTepru3oBaTh
COCTOSIHHS
XUMHUYCCKOT O
paBHOBECHS H
CITOCOOBI €T0

u
OTIpENIeNIATh
IJIaBHYIO
npobsiemMy.
Ilo3naBare
JIbHBIE:

1. Onpenens
Th TIOHSITHSI,
CO3/1aBaTh
0000111eHNS,
YCTaHaBIIMB
aTb
aHaJIOTHH,
Kkiaccuduim
pOBaTh,
CaMOCTOSITE
JBHO
BbIOUpATh
OCHOBAHUS




aTHMBbIC PEaKIy Ha
puMepe TOTyYeHUS
poJaHKIA Kee3a
(ITI) n HabmoaeHUS
3a CMEICHHEM
paBHOBECHSI 110
WHTCHCUBHOCTHU
OKPACKH MPOTyKTa
peaKIuu npu
W3MECHCHHUU
KOHIICHTPALIUU
peareHToB u
npoayKToB.BriusiHue
TEMIEPATYPHI U
JIaBJICHUS

Ha TUMEPHU3AIII0
okcuna azota (IV).

amMuaka. CHHTE3 aMMHaK
a B IPOMBIIIIEHHOCTH.
[Tonstue 06
ONTUMAIBHBIX YCIOBUAX
MPOBEACHUS
TEXHOJIOTHYECKOI0
mporiecca.

cMmemenus. [Ipenc
Ka3bIBaThHAIPABII
€HUE CMEeUICHUs
XUMHUYECKOTO
paBHOBECHS IIPU
W3MEHEHUHU
YCIOBUI
MPOBEACHUS
obpaTumMon
XUMHYECKON
peakuun. AprymeH
TUPOBATH BHIOOD
ONTUMAaJIbHBIX
YCHOBUM
IIPOBEICHUS
TEXHOJIOTHYECKOT
0 mporecca.
Ha6monate u
OMUCHIBAThAEMOHC
TPaLMOHHBIN
XUMUYECKUAUN
SKCIEPUMEHT.

U KpUTEPUHU
TS
Kkiaccuduka
1Y,
yCTaHaBJIUB
aTh
MPUIUHHO-
CIICICTBEHH
BI€ CBSI3MU.

2. Ymeer
BBIIOJIHATH
JIOTUYECKHE
IEUCTBUS
abcrparupo
BaHUA,
CpaBHCHUS,
HaXO0XKIEHU
s1 001X
3aKOHOMEPH
OCTEH,
aHaJIM3a,
CHUHTE3A.

3. BHocuth
HEOOXO0IUM
blE
JIOITOTHEHUS
H
KOPPEKTHUBBI
B IUIAH U
croco0
JIEUCTBUS B
cirydae
pacxoxkIeHu
s OTAJIOHA C
pealbHBIM
JIeHCTBUEM
U €ro
MIPOYKTOM.
KommyHnuxk
aTHBHBIE:
1. ITpunuma
Th TO3UIIHIO
cobeceqHUK
a, TOHUMast
TTO3UIUIO
Apyroro,
pasnuyarh B
ero peuw:
MHEHUE
(TouKy
3peHus),
JIOKa3aTeJIbC




TBO
(apryMeHTsI
), GaKThI;
THIIOTE3HI,
aKCHUOMBI,
TEOPHH.

2.
Jlorosapusa
THCS O
MpaBWIAX |
BOIIpOCax
TUISL
00CYXICHHS
B
COOTBETCTBH
uc
MOCTaBIICHH
oi1 mepex
IPYIIION
3agaydei.
JIMYHOCTH
ble:

1. JleMoHcT
pupoBaTh
UHTEIJIEKTY
QJIBHBIC U
TBOpUYECKHE
CIIOCOOHOCT
I/I,
OTBETCTBEH
HOE
OTHOIIICHUE
K
00y4eHHIo,
MO3HaBaTeN
bHBIC
HUHTEPECHI U
MOTHBHI,
HaIpaBJIeHH
bIC Ha
U3YYCHUE
TpeIMeTa;
OCO3HAIOT
IIEHHOCTh
3JI0pPOBOTO U
0e3omacHoT
o o0Opaza
KU3HU.

2. ®opmupo
BaTh
a/ICKBaTHYIO
CaMOOIICHKY




o |

OCO3HAaHHOC
Th YYCHUA U

yaeOHO
MOTHBAIIHH,
aJICKBaTHOE
pearupoBaH
ue Ha
TPYJIHOCTH.
3. ®opmupo
BaTh
KPUTHUIECKO
e
OTHOIIICHUE
K
uHpopManu
uu
n3bupareib
HOCTb €€
BOCTIPUSTHS,
YBa)KEHHE K
uHpopManu
1 0 4YaCTHOM
KHU3HU U
nHpopmanu
OHHBIM
pe3ynbrara
M JIPYTUX
JII0JICH.
OxucanTensHo- Crenenb okucnenus u ee || XapakrepuzoBaTb || Peryasitus
BOCCTAaHOBUTENIbHBIC || ompeneneHue mo Gopmye || OKHCIUTEIBHO- HbIE:
peaxkuuu COETUHEHUSI. BocctaHoBuTenbH || 1. Ocymect
(OBP).lemoncTpan || OxucautenbHO- bI€ peaKInu BIISATH
un.IIpocreiinme BOCCTaHOBUTEJIbHbBIE KaK MPOIIECCHI, KOHCTaTHPY
OKHUCJIUTEITHHO- peakuu. OKUCITATETH H IIPH KOTOPBIX 1200110707 @7
BOCCTAaHOBUTENIbHBIE || BOCCTAHOBUTEIb. U3MEHSIOTCS MPEIBOCXH
peaKuu: Oxucnenue u CTCTICHH TIAFOTITHIA
B3aMMO/ICHCTBHE BOCCTAHOBJICHHUE. OKUCIJICHUS KOHTPOJIb
IUHKA CocraBiieHHe ypaBHEHUH || aTOMOB. 1o
C COJISTHOM KHCTIOTOM || OKUCIUTENHHO- CocTaBnsTh ypaBH || pe3ynbrary
1 JKenesa ¢ BOCCTaHOBUTEIBHBIX enust OBP U 1O
cynabhaToM Meau peaxkuuii METoI0M C TMIOMOIIBIO croco0y
(m. 3JIEKTPOHHOTO OajaHca. MeTo/1a JCHCTBUS;
JlabopaTopHble DJIEKTPOHHOI'O AKTYyaJIbHBIN
onbIThIL 14. Peaknus Oayranca. KOHTPOJTb
3aMeIIeHUs MeIn [IpoBoauTh, Ha YPOBHE
KeJle30M HaO0JIF01aTh U MIPOU3BOJIEH
B pacTBope cyibdaTa OMHCHIBATBXUMHY || OTO.
menu (II). €CKUH IMo3naBaTe
15. [lonyyenue JKCIIEPUMEHT C JbHbIE:
BOJIOpOA IIOMOIIIBI0 1. Co3zmasar
B3aMIMOJICHICTBHEM POJTHOTO SI3bIKA U b U




KHCJIOTHhI C IUHKOM.

A3bIKA XUMHH.

npeoOpa3oB
bIBaTh
MOJEIH U
CXEMBI 151
peuieHus
3ajad.
Kommynunk
aTHBHbIE:
1.
dopMynHpo
BaTh
COOCTBEHHO
€ MHEHUE U
MO3UIIHIO,
aprymMeHTHup
OBaTh U
KOOPJIUHHUPO
BaTh €€ C
MO3ULIUSIMHU
[IapTHEPOB B
COTpY/JHHUYE
CTBE TIpH
BBIpabOTKE
o0miero
pelieHus B
COBMECTHOM
NEeSATENBHOC
tuJIMuHOCT
Hble: 1.
®opmupoBa
Tb
9KOJIOTUYEC
KOE
MBIIICHUE:
yMEHUe
OIICHUBATH
CBOIO
NEeSITEHHOC
Tb U
MTOCTYTIKH
IPYTUX
JIIONIEN C
TOYKHU
3peHUs
COXpaHEHUs
OKpY>Karolie
W Cpelbl.
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DnekTponn3.JleMoHC
Tpauuu. Moxeinb
3JEKTPOJIn3epa.
Mopnens
BJIEKTPOJIU3HOMN
BAaHHBI JIsI
MOJTyYEeHUs
AITFOMUHMUS.

DIIEKTPOJIN3 PACTBOPOB U
pacIiaBoB JIEKTPOJIUTOB
Ha IpUMepe XJI0- puaa
HaTpUA.
DNEKTPOIUTUYECKOE
MOJTyYEHUE ATFOMUHUA.
[IpakTuueckoe 3HaYeHHE
ANEKTPOJIN3A.
lNanpBaHomIIaCTHKA U
TaJJbBaHOCTCTHA.

XapakTepu3oBaTh
3JEKTPOJIN3 KaK
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbH
B TIpOIIECC.
[IpenckasbiBaTh
KaTOJIHbIC U
AQHOJIHbBIC
IPOLECCHI U
OTpaXkaTh UX Ha
MUChME TS
pacruiaBoB u
BOJIHBIX
pacTBOpOB
aneKkTponuToB.Pac
KpBIBaTh
MPAKTHYECKOE
3HAUYCHUE
AEKTPOJIN3A.

OO01me cBo¥icTBa
Merauios. Kopposus
MmeTasnoB.demoncTp
auuu.B3anmoercT
1€ HaTpUs U CypbMbI
¢ xyopoM. I'openue
MarHus U aJtOMUHUSA
B
kuciopoje.Bzaumon
eiicTBHE MeIU

c
KOHIICHTPUPOBAHHBI
MU CEPHOU U
a30THOM
kucioramu./leMoHCT
panuu.Pe3ynbrarsl
KOpPPO3UHU METAIIIOB
B 3aBUCHMOCTH OT
YCIIOBHH €€
MPOTEKAHUS
JlabopaTopHble
ONbITHL.16.
O3HakomIIeHHUE C
KOJUJTEKIIUEH
METaJUIOB.

ITonoxxeHue MeTaIJIOB B
[Iepnonnueckoii cucreme
1 0COOCHHOCTH CTPOCHHUS
HX aTOMOB M KPHUCTAJIJIOB;
obmue pu3nveckue
CBOICTBA METAJIJIOB
(moBTOpEHUE).

OO0111e XUMHUYECKHUE
CBOMCTBA METAJIJIOB KaK
BOCCTAaHOBUTEJICH:
B3aUMOJCUCTBHUE C
HEMeTaJIaMU
(ranmoreHamu, cepow,
KHCJIOPOJIOM),
B3aMMOJICHCTBHE IIET0YH
BIX HIIEIIOYHO3EMEIbHBIX
METaJJIOB CBOJIOMN.
CBolicTBa, BEITEKAIOIINE
W3 IIOJIOKCHHUS METAIIJIOB
B DJIEKTPOXUMHYECKOM
PALY HAPSHKEHUS
(B3auMosielicTBHE C
pacTBOpaMH KUCJIOT

U COJIeH),
MeTajuioTepmust. Oouue
CIIOCOOBI

nony4yeHus: Mmeramios.[1o
HATHE O KOPPO3HUH
METaJIJI0B KAKOKUCIUTEb
HOBOCCTAaHOBHTEILHOM
nporecce. CriocoObl
3alUTHI OT HEE.

O000ares 3HaHusA
U JIeJIaTh BBIBOJbI
o
3aKOHOMEPHOCTSX
ITOJIOKCHUS U
W3MCHCHHI
CBOMCTB METaJIJI0OB
B [IEpUOIAX U
rpymnmnax
[Tepuonnueckon
cucTeMbl. XapakTe
pHU30BaTh O0IIHE
XUMUYECKHUEC
CBOMICTBA
METaJIOB KaK
BOCCTaHOBUTEJICH
Ha OCHOBE
CTPOCHHUSI X
aTOMOB U
IOJIOKECHUS
METaJIJIOB B
IJIEKTPOXUMHYECK
OM pALly
HaIpPsDKEHUS.
[IpoBoauTs,
HaOJIIO1aTh U
OIMCBHIBATHXUMHY
eCKUH
SKCIEPUMEHT C
IIOMOIIILIO
POJHOTrO SI3bIKa U
SI3BIKA

XUMUHU. Xapakrep

Peryasitus
HbIE:
1.ITporuosu
poBathb
pe3ynbTaT B
OCHOBHOM
y4eOHBIX
(o
oOpasiry)
3aJIaHUM,
IJIAHUPOBAT
b AIITOPUTM
ero
BBITIOJTHCHH
a1.

2.
CoOTHOCHUTH
MIPOMEXKYTO
YHBIE U
KOHEYHBIE
pE3yNbTaThI
CBOEH
JIeSITEIbHOC
THU C UEJBIO
WIH C
o0pasiom,
MpeIoKEH
HBIM
YUUTETIEM.
IMo3naBare
JIbHbIE:
1.IIpumensT
b METO/IBI
uH(popmanu
OHHOTO
TIOWCKa,
noObIBaeT
HOBBIC
3HAHUS, B
TOM YHCIIE C
MTOMOIIIBIO
KOMITBIOTEP
HBIX
CPEICTB.

2.
Bri6upaer
Hauboee
b dexTuBH
bI€ CITIOCOOBI
pelreHus
3a/a4 B
3aBHCHUMOCT
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W30BaTh U U OT

ONMCHIBATH KOPPO3 || KOHKPETHBIX

W0 METAJIJIOB KAKO || YCIIOBHM.

KUCJIUTEIBHO-

BOCCTAaHOBUTEJIbH

BII TIIpOLIECC U

CHOCOObI

3alIUTHIMETAIIIIOB

OT KOppO3UH.
OO6uue XHUMHUUYECKHUE CBOMCTBA XapakrepusoBath || Peryasitus
CBOWMCTBAHEMETAIO || HEMETAJJIOB KakK oOmue HblE:
B.JleMoncTpanun.B || okucnurenen. XUMHYECKUE 1.
3auMoJielicTBUE HaTp || B3aumopericTBue ¢ CBOICTBa Pa3BuBars
Us U CYpPbMBI C MeTaJulaMH, BOJIOPOJIOM M || HEMETAJUIOB Kak YMEHHE caM
cepoil. ['openue JPYTUMHU HEMETAJIJIAMH. OKHCIIMTENEN 1 OCTOSITEIbH
cepsl, yras 1 pocdo || CBoiicTBa HEMETAIOB BOCCTAHOBUTENEH || O aIeKBaTHO
pa BKHCIIOPOJIE. KaK BOCCTaHOBHTEJIECH. Ha OCHOBE OIICHUBATh
B3aumoneicteue xi1 || Bzaumonercrsue ¢ CTPOEHUS UX MPABUJIBHOC
OPHOMBOJIBI MPOCTHIMU U CIOKHBIMU aTOMOB H Th
¢ pacTBopoMOpoMuU/ || BeliecTBamMu- MOJIOKEHUS BBITIOJIHEHU
au uomuga oxuciurenamu. Oo0mmas HEMETAJJIOB B ST NEUCTBUA
Kanusi(HaTpus). XapaKTEePUCTUKA pany Y BHOCUTh
JlaGopaTopHbie TaJIOr€HOB. 3EKTPOOTPHUIIATEN || HEOOXOAUM
onbIThbL.17. O3HaKOM BHOCTH. ble
JIEHUE C KOJUIEKIEN Habmonate u KOPPEKTUBBI
HEMETAJUIOB. OMUCHIBAaTBXUMHUY || B

€CKUH HCTIOJTHEHUE

JKCIIEPUMEHT C Kak I10 X0y

MMOMOIIBIO €ro

POOAHOTO sA3bIKA U
A3bIKA XUMHH.

peanu3anuu,
TaK U B
KOHIIE




©

IEUCTBHUA.
IMo3naBare
JIbHbIE:

1. Co3znaBar
b’
MPUMCHSITh
u
npeoOpaszoB
bIBaTh 3HAKU
Y CUMBOJIBI,
MOJIETH U
CXEMBI ISt
pelieHus
y4eOHBIX U
MO3HaBaTeN
bHBIX 3a/a4.
Kommynuk
aTHBHbIE:
1.Bnagets
JIAagoruyec
KOM peublo,
BBITIOJTHSIS
pas3nyHbIe
poJiu B
rpymre,
yMeeT
COTpy/HHYA
Th B
COBMECTHOM
perieHnn
poOIEeMbI
(3amaun).
JIMYHOCTH
ble:

1.
[IpumeHnATH
MOJIYYEHHBI
€ 3HaHUs B
MMOBCEHEBH
Ol )KM3HH.

I'eneTnueckas CBsI3b
MEXy Kiaccamu
HEOPTraHUYECKHUX 1
OpraHUYECKUX
BemiecTB. JleMoHcTpa
uu. [Ipaktnueckoe
OCYIIIECTBJIEHUE
MEePEXO0B:
1.Cu— CuO >
CuSO4 — Cu

J

Cu(OH)2

TTonsaTHE O TeHEeTUUECKOMN
CBSI3U U T€HETUYECKOM
pane. ['enernueckuiipsin
MeTajula ¥ HeMeTallia.
OcobenHoct
TEHETUYECKOTO pslia U
TeHEeTHYECKOM CBI3U B
OPraHU4YeCKON XUMHUH.
Bzanmocs3b
HEOPraHUYEeCKHUX U
OPraHNYeCKHUX BEIIECTB.

XapakTepru3oBaTh
T€HETUYECKYIO
CBA3b MC)K,Z[y
KJaccamMu
OpFaHI/I‘ICCKI/IX nu
HEOPraHUYECKUX
COCTUHEHUHN U
OTpa)kaTh €€ Ha
IIMCbME

C IMMOMOIIILIO
0000IIICHHOM
3aIIMCU «ICOYKH

Peryasitus
HbIE
1.Koppektn
poBathb JeAT
€JIbHOCTD:
BHOCHTD
MU3MEHEHUS
B IIPOLIECC C
Y4ETOM
BO3HUKILNX
TPYIHOCTEN
U OIIMOOK.
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nepexonoB». Konk

CuO PETU3UPOBATH TaK

2.P —> P205 ye LEMOYKHU

— H3PO4 ypaBHEHUSIMU

—»Ca3(P04)2 XHMAECKHX

3. peaxkuuii.

C2H50H — C2H4

—C2H4(0H)2

CH3COOH

C2H4Br2

IIpakTHYeckas I'eneTndeckas cBA3b [IpoBonuTs,

padora Ne 3. MEXKY KilaccaMmu HaOIIOaTh U

HEOpPraHUYECKUX U OMHUCHIBATHXUMHUY
OpPraHUYECKUX BEILIECTB. €CKUI

SKCIIEPUMEHT JIsI
MOATBEPKICHUSA
TE€HETUYECKON
CBSA3U MEXKIY
KJIaccaMM
HEOPraHWYEeCKHUX U
OpPraHUYECKUX
BELIECTB.

IToBTOpEHUE 1
0000111eHIE TEMbI
«XUMHYECKHE
peaKuum»,
MOATOTOBKA K
KOHTPOJIBHON
pa0ore.

O600maTe 3HaHMUS O KJIaCCU(PUKALINK U
3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYECKUX
peakLuii B OpraHM4eCKOW U HEOPraHUYECKOU
XUMUU. Y CTaHABIUBATH BHYTPUIIPEIMETHbBIC
CBSA3U MEXAY OPraHUYECKOW U HEOPTraHUYECKOU
XUMHEN B CBETE OOIIET0, 0COOEHHOI0 U

CAUMHUYHOTIO.

2. CocraBing
Th TUTaH
OTBETA,
paboTtath ¢
TEKCTOM
naparpada
U €ro
KOMITOHECHTA
MU;

3.
dopmynupo
BaTh
y4eOHYIO
3ajauy Ha
OCHOBE
COOTHECCHU
sl TOTO, YTO
yKe
W3BECTHO
ydanmmcs,
U TOTO, YTO
ere He
W3BECTHO.

ITo3znaBarte
JbHbIE

1. YMmetn
CaMOCTOSITE
JILHO
[JIAHUPOBAT
b IIyTH
JOCTHIKEHUS
Lenei, B
TOM YHCJIC
aNbTEPHATH
BHEBIE, OBJIAJ]
€HHE
YMEHHUEM
COMOCTAaBJIS
Tb
JKCIIEPUMEH
TaJIbHBIE 1
TEOpeTHYEeC
KHe 3HaHUSI
c
0O0BLEKTUBHEI
MU
peanusmMu
JKU3HU.

2.
Hcnoap3oBa
Th IPUEMBI




paboTHI C
uHpopManu
el (TIoucK u
oToop
HUCTOYHUKOB
HE00X0IUM
oM
uHpopManu
u,
CHCTEMaTH3
arus
uHpopManu
n).
KommyHuk
aTUBHbIE

1. Bnagets
MOHOJIOTHYE
CKOHM U
IMaIOTUYeC
KO
dhopmamu
peuu B
COOTBETCTBH
uc
HOpMaMu
POIHOTO
SI3BIKA;
BBIPAXKaTh
CBOH MBICIIU
C
JOCTaTOYHO
W MOJTHOTOM
u
TOYHOCTBIO;
2.
dopmupoBa
HUE YMEHUs
CITyIIaTh
YUUTeNS,
BECTH
JIMAIIOT C
YUUTENEM U
IPYTUMU
YYaIIAMUCS.
JIMYHOCTH
pie

1.
[IposiBisITH
OTBETCTBEH
HOE
OTHOIIICHHE
K




00y4eHHIO,

YBa)XXUTEJIbH
oe
OTHOILIEHNE
K CTapLIuM
U MJIaJIIIUM
TOBapuulam;
OCO3HaBaTh
LIEHHOCTh
310pOBOIO U
6e3omacHor
0 obpasza
AKU3HHU.
3 Kontponbnas padota || [IpoBoguTs pediekcrio COOCTBEHHBIX
2 Ne 3 o Teme JOCTUKEHHH B MMO3HAHUU KJIacCU(PUKAIIUN U
«XUMUYECKHE 3aKOHOMEPHOCTEN IIPOTEKaHUS XUMUYECKUX
peakmn» peakluii B OpraHu4eCcKOil 1 HEOPraHUYECKOM
XUMHH. AHAJIU3UPOBAThH PE3YIbTATHI
KOHTPOJIBHON paOOTHI M BHICTPAUBATh MyTH
JOCTUKEHUS JKEIaeMOI0 YPOBHS YCIIEITHOCTH.
3 3amuTa rpynmnoBbIX U UHIMBUYaIbHBIX IPOEKTOB.
3
3
4

OCHAUIEHHME YUYEBHOI O ITPOLIECCA

Y4eOHO-MEeTONIECKHI KOMIUIEKT JIJIsl U3Y4eHHUs Kypca XMMHHU Ha 6a30BoM ypoBHE B 10—
1 1knaccax, co3gaHHbIM aBTOPCKUM

KOJUIEKTUBOM 110/ pykoBojacTBoM O. C. ['abpuensHa, coaepKuT,Kpome yueOHUKOB, y4eOHO-
METOANYECKHE U IUJAaKTUYECKHE TOCOOUs, TETPAIu JUIsl BHITIOJIHEHUS TaOOpaTOPHBIX U
MPAKTUYECKUX paboT u Jp.

YMK «Xumust. ba3oslit yposens. 10 kitace»

Xwumus. bazoserit ypoBenb. 10 kiace. YueOnuk (aBrop O. C. 'abpuensn). 208 c.
Meroanyeckoe nocobue. bazossiit ypoBens. 10 kiace

(aBropsl: O. C. T'abpuenss, C. A. Cnankos).192 c.

Kuura s yuurens. bazossiit ypoBens. 10 kiacc (aBTOpSI:

0. C. Tabpuensa, U. I'. Octpoymos, C.A. Ciagkos). 240 c.

Pabouas Tetpanb. bazossiit ypoBens. 10 kiacce (aBTOpSI:

O. C. I'abpuensn, C. A. Cnaakos). 144c.

KontpomnbHble 1 poBepouHble paboThl. ba3zoBblit

ypoBeHb. 10 kmace (aBTopsr O. C. 'abpuensH uup.). 256 c.

Opranuyeckast XUMHsI B TeCTax, 3ajadax, ynpaxHeHusx. ba3osslii yposens. 10 kinacc (aBTOpHI:
0O.C. T'abpuensn, . I'. Octpoymos, E. E. Octpoymosa). 400 c.

XUMHUYECKUH DKCIIEPUMEHT B IIKOJ€E. ba3oBbIi

ypoBenb. 10 kmace (aBTopsr: O. C. 'abpuensn, JI.I1. Batouna). 208 c.

Terpanp a5 OLEHKH KauecTBa 3HaHUH 1o xumuu. ba3o-Boiit yposens. 10 knacc (aBropsi: O. C.
["a6puensH, A. B. Kymmosa). 112 c.

Xumust. bazoserit ypoBenb. 10 knacc. DnexkrpoHHas hopma yueOHHKA.



YMK «Xumust. ba3oBslii ypoBens. 11 kitace»

Xumus. bazoeiii ypoBeHb. 11 kinacc. Yueonuk (aBrop O. C. 'aGpuensn). 224 c.
MeTtonudeckoe mocooue. ba3oslii ypoBens. 11 kitacc

(aBTopsr: O. C. I'abpuensn, C. A. Craakon).160 c.

Kuura nns yaurens. bazosslil ypoBens. 11 knacc (aBTopsl:

O. C. I'abpuensu, 1. I'. Octpoymos, C.A. Cnaakos). 272 c.

Pabouas Terpans. ba3zosslii ypoBeHs. 11 kiacc. (aBTOpBI:

O. C. I'abpuensn, C. A. Cnaakos). 176c.

KontpomnbHble 1 IpoBepouHbIe paboThl. ba3zoBblit

ypoBesb. 11 kmacc (aBTopser: O. C. ['abpuensH uap.). 224 c.

OO0mmas xumus B TecTax, 3aaavax, ynpaxknenusx. 11 kimacc (aBropsi: O. C. ['abpuensis,

N. T'.Octpoymos, A. I'. BBenenckas). 304 c.

XVMHYECKUH 3KCIIEPUMEHT B 1IKoJ€. 11 Kitacc (aBTOpBI:

O. C. I'abpuensu, 1. I'. Octpoymon). 208c.

Terpanp 111 OEHKU Ka4yeCcTBA 3HAHUI MO XUMHUH. ba3oBbIil

ypoBeHb. 11 knace (aBtopsr: O. C.I'abpuensH, A. B. Kynosa). 112 c.

Xumust. bazoBerit ypoBeHb. 11 kiace. DnexktpoHHas hopMa yueOHHKA.

Hudopmanmonnsle cpeacTBa MIHTepHET-pecypehl:

http://www.alhimik.ru ITpeacrasiieHs! cieayromme pyoOprUKU: COBEThl a0UTYPUCHTY, YIUTEITIO
XHUMUH, CITPABOYHHK (OYEHB 0OJIb- I1as T0100pKa TaOJIUIl U CIPABOYHBIX MaTEpPHAJIOB),
BeCeNasXUMUsl, HOBOCTH, OJIMMITHA[IbI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOpHYE-

CKHX CBEJICHUN).

http://www.hij.ru/ )Kypaan «Xumusi 1 5ku3Hb» TOHITHO U 3a- HUMATEIbHO

paccka3bIBaeT 000BCEM MHTEPECHOM, YTO MIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
http://chemistry—chemists.com/index.htm| DnexTponHbIi )KypHaT «XUMHUKH U XUMHUS», B
KOTOPBIX MPEJCTABICHO MHOXECTBO OIBITOB [0 XUMHUU, 3aHUMATENbHON HHpOpMAIIHH,
MIO3BOJISIONICH YBICUbYYECHUKOB SKCIIEPUMEHTATBHOM YacThIO MIPEeIMETA.
http://c-books.narod.ru BceBo3moxkHast auteparypa 1o Xu- MUH.
http://www.drofa-ventana.ru M3BectHoe u3natenbCcTBO yueO- HOM tuTeparypbl. HoBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATENbHBIX KHUT TI0O XUMHH.
http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOIBHBIA MOPTAN CO CChUTKAMH Ha
o0Opa3oBaTeNbHbIE CAUTHI IO XUMHUHU.

www.periodictable.ru CoopHauk cTaTeil 0 XUMHUYECKHUX 3JIeMEH- Tax,
WITIOCTPUPOBAHHBIMIKCIIEPUMEHTOM.
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