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I[TOACHUTEJIbHAA 3AIIMCKA

Pabouass mporpamma cocrtaBieHa mais pabotrel o yueOHukam O. C. [N'abpuensHa
«Xumwusl. bazoBsrit YPOBEHB» JUTST 11 KJ1acca.
Pabouast mporpamma cpemHero (IOJHOT0) O0IIero oO0pa3oBaHUs MO XMMHUH COCTaBJICHA Ha
ocHoBe @DenepajibHOTO TOCYJAapCTBEHHOTO O00pa30BaTEIbHOrO CTaHAapTa OOIIEro
oOpazoBaHusi. B Hel TakKe YYHMTHIBAIOTCS OCHOBHBIE HJIeM U mojoxkeHus: [IporpamMmmebl
pa3Butus U GOPMHUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX NEUCTBUN I CpEeAHEro OOIIEro
oOpa3zoBaHwUs.

B pabGoueii mnporpamme TMpeayCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJOB
NEeSITEIIbHOCTA O0y4YaeMbIX, IPEICTABICHHBIX B MpoOrpamMMax Jis Ha4ajdbHOTO OOIIETO U
OCHOBHOTro ob6uiero obOpaszoBanusi. OAHAKO coOJiep)KaHHE JTaHHOW padoueil MporpamMMbl
UMEEeT OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TICPBBIX, MPEAMETHBIM COJIEPKAaHUEM H, BO-
BTOPBIX, ICUXOJIOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU 00y4aeMBbIX.

[Ipy w3yyeHUM XUMHU, TJI€ BEAYIIYIO POJb UTpAcT MO3HABATEIbHAs JICATEIIHLHOCTD,
OCHOBHBIE BHJIbI y4€OHOI NEesATEIbHOCTH OOYy4YalolIMXCsl Ha YpPOBHE YYEOHBIX JE€HCTBHUM
BKJIIOYAIOT YMEHUS XapaKTepHU30BaTh, OOBSCHATH, KIIACCU(PUIIMPOBATH, BIAJETh METOJAMHU
HAy4YHOI'0 IO3HAHUS, MOJHO M TOYHO BBIpAXXaTh CBOM MBICIIH, apryMEHTHPOBATH CBOIO
TOUYKY 3pEHHsI, padOTaTh B TPYIIE, IPEACTABIISITh U COOOMATh XUMHUYECKYIO MH(OPMAITHIO
B YCTHOM M MUCbMEHHOM dhopme u ap.

OpHoll W3 BakKHEWIIMX 3a/lay OOy4YeHHsT B CpPEIHEH IIKOJE SIBJISIETCS IMOArOTOBKA
O0ydJarommxcsi K OCO3HAaHHOMY H  OTBETCTBEHHOMY BBIOODY JKHU3HEHHOTO H
npodeccruonanbHOro nytu. O0yyaronuecs: JOIKHbI HAYYUTHCSI CAMOCTOSATEIIBHO CTaBUTH
[EJIM U OTIPECNISATh MyTH UX JOCTHW)KCHUS, UCIIOJIL30BaTh IMPUOOPETCHHBINA B IITKOJIC OTBIT
NIeSITEJIbHOCTH B peaIbHOM KU3HH, 32 paMKaMH1 y4eOHOTo mpoliecca.

CormacHo 00pa30BaTEIILHOMY CTAaHAAPTY, 2IAGHbIE YeU CPeOHe20 00ue20 00Pa3068aHUsL.

1) ¢dopmupoBaHHEe [EIOCTHOIO MPEACTaBICHUS O MHUpPE, OCHOBAaHHOTO Ha
MPUOOPETECHHBIX 3HAHUSIX, YMEHUSIX U CITOCO0aX JIeATCIbHOCTH;

2) mpuoOpeTeHHe OmbITa Pa3sHOOOPAa3HOW [EATENILHOCTH, OIIbITa IMO3HAHUS U
CaMOIIO3HAHMUS;

3) mOAroTOBKa K  OCYIISCTBICHHIO OCO3HAHHOTO BbIOOpAa  WHIANBHUIYaJTbHOU
oOpa3zoBaTebHOM NN MPOPECCUOHATBHON TPACKTOPUH.

Bonpmioit BkJag B JOCTHXKEHHE JTUX IeJeld cpeaHero ooOmero o0pa3oBaHUS BHOCUT
u3yuenue Xumuu, KOomopoe npu3eano obecneuums.

e (dopmupoBanue CUCTEMBI XUMHUYECKUX 3HAHUMN Kak KOMITOHEHTAa
€CTeCTBEHHOHAYYHOU KapTHUHBI MUPA;

® Dpa3BUTHE JUYHOCTH OOYYAIOUIMXCS, WX HWHTEJUIEKTyaJlbHOE W HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHME Yy HHUX TYMAHUCTUYECKUX OTHOIIEHHH H
OKOJIOTUYECKH 1IEJIECOOOPA3HOTO MOBEACHUS, B OBITY U TPYAOBOM AESITEIHLHOCTH;

e BBLIPAOOTKY y OOyYaIOIINXCsl TIOHUMAHUSI OOIIECTBEHHOW MOTPEOHOCTH B PA3BUTHU
XUMHHU, a Takke (OpMHUPOBAHUE y HUX OTHOIICHHS K XUMHHU KaK BO3MOKHOW 00JacTH
Oyayuien mpakTU4YeCKOU AesITeIbHOCTH;

e (dopmupoBaHHE YMEHHI 0€30ITaCHOTO OOpaIlleHUs C BEIIECTBAMHU, UCIIOJIb3yEeMbIMU
B TOBCETHEBHOM KU3HU.

Ienn u3yyeHusi XuMuM B cpeHeH (MOJIHOM) IKoJIe:

e (QopmupoBanne y o0OydYaromuxcss YMEHUS BHUJIETh MW MNOHUMATh IIEHHOCTH
oOpa3oBaHUsl, 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JUISI KaXKJO0TO YeJIOBEKa, HE3aBUCUMO OT
ero npo¢eCCUOHAIIbHOU JesTEeIbHOCTH;

e ¢dopmMupOoBaHHE y O0YYaIOIIUXCS YMEHUUN pa3nudaTh (pakThl U OIIEHKHW, CPAaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETh HX CBS3b C KPUTEPUSMH OILIEHOK M CBSI3b KPUTEPUEB C
OMpEeACIEeHHONW CHUCTEMOM IIEHHOCTEeH, (QopmMyIupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

* (¢opMupoBaHHE y 00yYaIONMINXCS ISIIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUHU
B CO3/IaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA; YMEHHS OOBSICHATH
OOBEKTBI M MPOIECCHhl OKPY KAIOMICH NEUCTBUTEILHOCTH — TIPUPOJTHOMN, COIUAILHOM,



KYJIbTYPHOU, TEXHUYECKOU CPEIbl, — UCHOJIL3YsI JJIs1 ’TOIO0 XUMHUYECKUE 3HAHUS,

* npuoOpeTeHue oOydJaroIIUMHUCS OMNbITa Pa3HOOOPA3HOM JEsITEIILHOCTH, OMBITa
IMO3HAHMUSI U CAaMOMO3HAHUS; KIIIOYEBBIX HABBIKOB, UMEIOIIMX YHHUBEPCAJIHLHOE 3HAYCHHUE
JUISL Pa3jIUYHbIX BUJIOB JI€SITEJIBHOCTU (HABBIKOB PEIICHUs NPOOJIEM, IPUHATHUS PELICHUH,
MOMCKa, aHalm3a U oO0paboTKM HHPOpPMALMK, KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB
U3MEPEHUM, HAaBBIKOB COTPYIHHYECTBA, HABBIKOB O€30I1aCHOr0 OOpaIleHUs C BElIeCTBaMU
B TIOBCEJHEBHOMU >KU3HH).

LleHHOCTHBIC OPUECHTHPHI COJCPKaHUS Kypca XHMHUHM B cpeaHeil (MOJHOM) IIKOoJIe HE
3aBUCAT OT YPOBHS M3YUCHHUS U OIMPECISIOTCS cenuUKON XUMUHM Kak Haykd. [loHsTue
«IEHHOCTH» BKJIFOYACT €IUHCTBO OOBEKTUBHOTO (caM OOBEKT) U CYOBEKTHBHOIO
(otHOIIEHHE CYyOBEKTa K OOBEKTY), MOAPTOMY B KaudyeCTBE IICHHOCTHBIX OPUCHTHPOB
XHUMHYECKOI0 00pa30BaHMs BHICTYITAIOT OOBEKThI, U3yYaeMbIC B KYpCe€ XUMHHU, K KOTOPBIM
y ydammxcsi popMUpyeTCsi IEHHOCTHOE OTHOIIeHuEe. [Ipu 3ToOM BEeayIIylo pOjb UTPAIOT
IMO3HABATCJIbLHBIC I[IEHHOCTH, TaK KaK JaHHBIH YdYEeOHBIH MpeJIMeT BXOJIUT B TPYIITY
MPEIMETOB MO3HABATEIBHOIO IIMKJIA, TJaBHAS I€JIb KOTOPBIX 3aKIIOYACTCS B W3YUYCHHU
MPUPOIHI.

OCHOBY MO3HaBATCIBLHBIX IIEHHOCTEH COCTABIISIFOT HAYYHBIC 3HAHUS, HAYYHBIC METOIbI
IMO3HAHMSI, a [ICHHOCTHBIC OpUEHTAIIMU, (OPMHUPYEMBIC Y YUAIIUXCS B TIPOIECCE U3YUCHUS
XUMUU, TIPOSIBIISTIOTCS

* B IIPU3HAHUU [EHHOCTHM HAy4YHOrO 3HAHHUs, €ro IPAaKTUYECKONH 3HAYMMOCTH,
JIOCTOBEPHOCTH;

* B [IEHHOCTU XUMHYECKHX METOJIOB UCCJIECIOBAHUS )KUBOU U HEKUBOU NIPUPO/IbI;

* B NOHMMaHUM CJIOKHOCTH U IPOTHBOPEYHBOCTU CAMOIO IIpOIecca IMO3HAHUS Kak
HU3BEUHOTO cTpemyieHus K McTtuHe.

B kadecTBe 0OBEKTOB IIECHHOCTEH Tpy/1a ¥ ObITa BEICTYIIAIOT TBOPUYECKAs CO3UaTEIIbHAS
JIEATEIbHOCTD, 3JIOPOBBIN 00pa3 KU3HHU, a [IEHHOCTHBIC OPUEHTAIIMH COJEpPXKaHUS Kypca
XAUMHHU MOTYT pacCMaTPUBATHCS KaK (OPMUPOBAHUE:

* YB@XXUTEJIBHOIO OTHOIICHUS K CO3UAATEIILHOM, TBOPUECKOU NIEATEIHLHOCTH;
MMOHUMAaHUs HEOOXOIMMOCTH 3JJ0POBOT0 00pa3aKU3HU;

* TOTPEeOHOCTH B 0€3YCIOBHOM BBIMOJHEHUH MpaBUi OE€30TIaCHOTO HCHOJIb30BAHUS
BCIICCTB B IIOBCCHCBHOM KMU3HU

* CO3HATEIbHOTO BhIOOpA OyIyIIel MpoheCcCHOHAITBHOM IEITETHbHOCTH.

Kypc xumuum o6GnamaeT BO3MOXKHOCTSIMH st (DOPMHUPOBAHUS KOMMYHHKATHBHBIX
IIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT MPOIECC OOIIEHUs, TPAMOTHAS PEYb.

LleHHOCTHBIE OpUEHTALIMN KypCca HallpaBJIEHbl HA BOCIIUTAHUE Y O0yYaroIUXCsl:

¢ IIPaBUIIBHOI'O UCIIOJIb30BaHUS XUMHYECKOU TCPMHUHOJIOTHUHU U CUMBOJIMKH

e HOTpC6HOCTI/I BCCTU OHAJIOI, BBICIIYIIMBATH MHCHHUC OIIMIOHCHTA, y4aCTBOBAaThb B
JIUCKYCCHU;

e CcHocoOHOCTH OTKPBITO BbIpAXaThb U APryMCHTHPOBAHO OTCTaHMBATh CBOIO TOYKY
3peHHUSL.

O0mas xapakTepucTuKa y4eOHOro Kypca

KecTkuit TMMUT BpeMeHH, OTBEACHHBIN Ha U3y4YEeHHE XMMUHU Ha 0a30BOM YpPOBHE,

U COOTBETCTBHE OOpa30BaTeIbHOMY CTAaHAAPTy ONPEAENIHIN TIIATEIbHBIA OTOOp
COAEpIKAHUS Kypca XUMHUH, KOTOPBII NO3BOJIUT:

® COXPAaHUTBH JOCTAaTOYHO LEJIOCTHBIH M CHUCTEMHBIH KypC XHUMHUHU, KOTOPBIA
(opmMupoBanicsi Ha TPOTSHKEHUU JECATKOB JIET, KAK B COBETCKOM, TaK U B POCCHUHCKOU
LIIKOJIE;

e 0OCBOOOIUTH KypC OT M3JIHUIIHE TEOPETU3UPOBAHHOTO M CJIOKHOTO MaTepuasa, JJs
0TpabOTKH KOTOPOIro TpeOyeTCst HeMaJIo BpEMEHHU;

¢ MAaKCHUMaJIbHO COKpAaTUTh Ty OIMCATEIbHYIO YacTh B COJACp)KaHUM Yy4ueOHOM
JUCUMIUIMHBI, KOTOpas HOCHT Cyry0O 4YacTHBIM XapakTep W YMECTHa, CKopee, IS



MPOPUITHFHBIX IIKOJ U KJIACCOB;

e BKJIIOYUTH B KypC MaTepuall, CBSI3aHHBIM C ITOBCEIHEBHOU >XU3HBIO UEIOBEKa, C
Oynymeit mnpodecCuOoHAIbHON AesITEIbHOCTHIO BBIMTYCKHHUKA, KOTOpass HE HMEET SIPKO
BBIPAKEHHOM CBSI3U C XMMHEH.

MeTto010TYeCKO OCHOBOM  MOCTPOEHUS  y4eOHOro  COJEp)KaHUs XMMHU JJI CpeaHeit
IIKOJIbl 0a30BOT0 YPOBHS SIBUJIACH UOeA UHMEZPUPOGAHHO20 KYPCd, HO He eCIeCmE03HANUA, 4 XUMUU.

CTpykTypa mpemjaraeMoro Kypca pemaer JaBe IpoOiemMbl MHTErpanuuud B 0Oy4YeHUU
xuMud. llepBast — 310 6Hympunpeomemmuas unmezpayusi yae€OHON TUCHUILIIMHBI «XHUMUSD).
Wnes takoi MHTErpalyu JUKTYET CIEAYIOIIY0 OYEePEIHOCTh U3YUEHUs Pa3dei0B XUMUU:
BHaJaje U3y4yaeTcs OpraHuyeckas XuMUs, a 3areM — Xumus oOmas. Takoe
CTPYKTYpHUpPOBaHHE OOYCIIOBIIEHO TE€M, YTO O0OOIIeHHEe coAepKaHUs MPeAMETa MO3BOISET
Ha 3aBeplIalonieM dtare cOpMUPOBATh Y BBIITYCKHUKOB CPEIHEH IIKOJIBI MPEICTABICHUE
O XMMHM KaK O LEJOCTHOW HayKe, MOKa3aTb €IMHCTBO €€ IOHSTHI, 3aKOHOB U TE€OpHUH,
YHUBEPCAIIBHOCTh Y IPUMEHUMOCTbL MX KakKk JJIsi HEOPraHU4YeCKOM, TakKk U JUId
OpPraHUYEeCKOU XUMUH.

Bropass — »T10 WMeoxcnpeomemnas umnmezcpayus, TO3BOJSIOmIas Ha 0a3e XUMHUH
00BEeIMHUTH 3HAHUS 110 (PU3KKe, OUOJIOruU, reorpadru, SKOJIOTUH B €IUHOE MTOHUMAaHNE
NpUpoOabI, T. €. CcGOpPMHUPOBATH IMEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY
OKPY>KalolIero Mupa. DTO MO3BOJUT CTAPUICKIACCHUKAM OCO3HATh TO, UTO Oe3 3HaHUM
10 XMMHH BOCIIPHUSITHE OKPY KAIOIIEr0 MUpa OyAeT HEIMOJHBIM U YIIEPOHBIM, a JIF0IU, HE
NOJIYYHUBIINE TaKUX 3HAHUI, MOTYT CTaTh HEOCO3HAHHO OITAaCHBIMHU JJIsI ’TOT'O MUPA, TaK
KaK XUMHUYECKH HErpaMOTHOE OoOpallleHHUe ¢ BEelIeCTBaMH, MaTepUalaMi U IpolieccaMu
T'PO3UT HEMAJILIMU OeJamMu.

KpoMme 3Tux nByx BeoyIIUX MHTETPUPYIOUIMX HACH, KypC PEaM3yeT U €lIe OJHY —
UHmMe2payulo  XUMUYECKUX 3HAHUL C 2SYMAHUMAPHLIMU — OUCYUNIUHAMU:  HUCTOPHUEH,
JIUTEPATYpOl, MUPOBOU XYHOKECTBEHHON KYJILTYpOil. DTO, B CBOIO OYEpE/lb, IMO3BOJSIET
CpeACTBaMH Y4YEOHOrO TIpeaMeTra MoKa3aThb poJdb XUMHU W B COLMAIbHOH cdepe
YeJI0BEUYECKOU AESITEeNbHOCTH, T. €. MOJHOCTHIO COOTBETCTBOBATH UJIEIM O0Opa30BaTEIbHOTO
cTaHjapra.

OcoGenHocTH coaep:kanusi o0yyeHHsl XHUMHHM B cpelHeil (TMOMHOI) MIKOJE OOYCIOBICHBI
cnenupUKOd XMMHHU KaK HAyKU M MOCTaBJIEHHBIMHU LEesiMU. OCHOBHBIMHM IpoOIeMaMH
XUMHUM SBJISAIOTCA U3YYECHUE COCTaBa U CTPOCHUs BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOEHMsI, TNOJIy4deHHME  BEIIeCTB C  3aJaHHbIMM  CBOMCTBAMHM, MCCIIEJOBAHUE
3aKOHOMEPHOCTEN XUMHUUYECKUX PEAKLIMU U IIyTEU yHpPaBJIEHUS MMH B LEISIX MOJyUYEHUS
BEIIECTB, MaTepuaynoB, 3Hepruu. [lostomy B paboueil mporpamMMme MO XUMHUHU HaIIA
OTpa’k€HHUE OCHOBHBIE COAEPKATEIbHbBIC JINHUU

e «BemecTtBo» — 3HaHMA O COCTaB€ M CTPOEHUM BEULIECTB, HMX BAKHEUIINX
(pr3nYecKuX U XUMHUUYECKUX CBOMCTBAaX, OMOJIOTMYECKOM JAECUCTBUU.

e «XMUMHYECKasi peaxklus» — 3HaHUs OO0 YCJIOBHUAX, B KOTOPBIX HPOSIBISIOTCS
XUMHYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX yIpaBiICHUs] XUMHUYECKUMU MPOIIECCAMU.

e «IIpnmeHnenne BemiecTB» — 3HAHUS W ONBIT NPAKTUYECKOU MAESITEIBHOCTH C
BEIlIECTBAMU, KOTOpbIe HanboJiee 4acTo ynoTpeOIsIIOTCS B IIOBCEIHEBHOM KU3HU, IITUPOKO
HUCHOJIB3YIOTCSI B MPOMBINIJIEHHOCTH, CEJIBCKOM XO3SIMCTBE, HA TPAHCIIOPTE.

o (JSI3BIK XUMHUM» — CUCTEMA BAXKHEUIIINX MTOHSITU XUMHUM U TEPMHUHOB, B KOTOPBIX OHU
OIHCHIBAIOTCS, HOMEHKJIaTypa HEOPTAaHUYSCKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHUCIIE U
TpUBHAJIbHBIE), XUMHU4YEeCKHe (HOpPMYJIbBI M YypaBHEHHUs, a TakKe IIpaBuja IepeBoja
WH(pOpPMALINH C €CTECTBEHHOTO SI3bIKA HA SI3bIK XUMHUH U OOpaTHO.

MecTo npeamera B y4eOHOM IJIaHe

®denepalibHbIIl TOCYJAapCTBEHHBINH 00pa30BaTeIbHBIM CTaHAAPT HpEeayCMaTpUBAET
U3y4YeHHEe Kypca XMMHU B cpelHeil (IMOJTHOM) IIKoJe KaK COCTaBHOW YacTU MpPEeIMETHOM
o6nactu «EcTecTBeHHOHAyYHbIE NPEIMETHD».

B bBa3ucHoMm y4yeOHOM Iu1aHe cpeaHed (ITOJIHOM) IIKOJbI XMMMS BKJIFOYEHA B pasfien
«ConepxaHue, dhopmupyemoe y4aCTHUKaMU 00pa3oBaTeILHOTO Iporecca».
OOyuatromuecss MOTYT BbIOpaTb JUIi  M3Yy4YEHMs WM  HMHTEIPUPOBAHHBIM  KypcC
€CTEeCTBO3HAHMUS, WJIM XUMHIO, KaK Ha 0a30BOM, TaK U Ha YIiIyOJICHHOM ypOBHE.



Pabouass mporpamma 1Mo XUMHUH IJisI cpeaHero (MoJHOTOo) oO0miero odopa3zoBaHUs Ha
0a30BOM YpOBHE COCTaBJICHAa M3 pacueTa 4acoB, YKa3aHHbIX B ba3ucHOM y4eOHOM IjIaHe
00pa3oBaTeNIbHBIX YUPEKISHUN 0011ero oopa3zoBanus: o 1—2 gaca B HeAEIIO.

Pe3yJ'ILTaTLI 0CBOCHHMS Kypca

JlesITenbHOCTh YUYHTENsl B OOyYCHUH XUMHH B CpeHEeH (IIOJTHOM) MIKOJIe TOJDKHA OBITh
HampaBJieHa Ha JOCTI)KCHNE O0YYAIOIIMMHUCS CIIEIYIOIIHX JIUUHOCHIHBIX PE3YIbHAm 08,

— B LICHHOCTHO-OPHEHTAIMOHHOU cepe — oco3Hanue POCCHICKON TIparkIaHCKOM
UJEHTUYHOCTH, NIaTPUOTU3MA, YYBCTBA FOPJOCTH 32 POCCUMCKYIO XMMHUUYECKYIO HAYKY;

— B TpyHOBO#l cdepe — ecomosHocms K OCO3HAHHOMY BBIOOpY JajbHEHIICH
00pa3oBaTEeIbHON TPACKTOPHUHU UJIU TPYJIOBOU JIEATEIBHOCTH;

— B NO3HABaTEJIbHOI (KOTHUTHUBHOI, HHTEJUICKTYaJIbHON) cdepe — ymeHue ynpasBisTh
CBOEH NO3HABATEIIBHOM ACSATEIBHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 0O0pa30BaHUIO, B
TOM YHCJIE CaMOOOpPa30BaHUIO, HA MIPOTSHKCHUHU BCEH YKM3HU; CO3HATEIBHOE OTHOIICHUE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHCHIHOW TpPO(ECCHOHATBbHON U
OOIIIECTBEHHO 1EsITEIbHOCTH;

— B cdepe cOepexeHUsI 3T0POBbSI — NPUHAMUE U peanu3ayus IEHHOCTEH 3J0pOBOro H
Oe3omacHOro o0Opasa KU3HU, Henpusmue BPEOHBIX NMPUBBIUCK (KYpPCHHs, YIOTPEOICHUS
aJIKOTOJIs, HApKOTUKOB) HAa OCHOBE 3HAHWM O CBOWCTBaX HApPKOJOTHYSCKUX H
HapKOTHYECKHUX BEIIICCTB.

Memanpeomemnuie pe3ynomamot 0ceoenusn euinycKnukamu cpeonei (noaHolL) WKL Kypea Xumuu.

—  ucnonv3oéamue YMEHUH M HABBIKOB PAa3jM4YHBIX BHJOB I[IO3HABATEIbHOMN
ACATCIBHOCTU, IPUMCHCHHUC OCHOBHBLIX MCTOAOB ITO3HAHUA (CI/ICTGMHO'I/IH(bOpMaHI/IOHHBII\/JI
aHann3, HaOJIFOJCHHUE, UW3MEpPEHHE, IMPOBEICHUE OKCIICPHUMEHTa, MOJICIUPOBAHHUE,
HCCIICIOBATEIbCKAsT JSSITEIBHOCTh) JUIS HM3YUYCHHUs PAa3]IMYHBIX CTOPOH OKpY’Karolle
NEeUCTBUTEIIBHOCTH;

— @ladeHue OCHOBHBIMHM HWHTCJUICKTYyaJIbHBIMU  OIEpalusiMu: (popmMyIupoBKa
TUIIOTE3bl, aHaJIU3 MW CHUHTE3, CpPaBHGHHE M CHCTEeMaru3anus, OOOOlIeHHEe ¢
KOHKpPCTU3alKA, BbIAABJICHUC IPUYINHHO- CJIICACTBCHHBIX CBSI3EH U TTIOMCK aHaJIOT' OB,

— nosHanue OOBEKTOB OKPYKAIOIIETO MHpa OT oOOIero uepe3 OCOOEHHOE K
CANHHUYHOMY

— YMeHue TEHEpUpOBaTh HJEU W OIPEIEISITh CPEACTBa, HEOOXOAUMBIC ISl WX
peann3anny;

— YMeHue OTIPENeNSTh LIEJH U 3aJ1a4d JesSITeIbHOCTH, BEIOUPATh CPEACTBA P3N
eI U IPUMCHSATH UX HA ITPAKTHUKE,

—  UCNONb306aHUE  PA3IWYHBIX  HWCTOYHMKOB Ui  MOJYYEHHS  XMMHUYECKOH
nuHpoOpMalM, MOHUMaHUE 3aBHCHUMOCTH COJiepKaHUss U (GOpMbI IPEACTABICHUS
nHpOpMaIUM OT LieJe KOMMYHHUKAIIMK U ajJpecara;

— yMeHue MPOAYKTHUBHO OOLIATHCS M B3aMMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYHUTHIBAaTh MO3ULMHU JIPYTHX YYACTHUKOB AEATEIIBHOCTH, 3(QPEKTUBHO
paspeniatb KOH(MJIUKTHI,

— e2omoeHocmb W CHOCOOHOCTH K  CaMOCTOSITEJIbHOM  MH(MOPMAIMOHHO-
IMO3HABATEIILHON JI€ATENIbHOCTH, BKJIIOYasi YMEHHE OpPHUEHTUPOBATHCS B PA3IUUYHBIX
HCTOYHUKAX MH(POpPMAlMU, KPUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATh MH(MOPMAIHUIO,
MOJIy4YaeMyI0 U3 pa3IndHbIX HCTOYHUKOB;

— YMeHue WCHOJb30BaTh CpeICTBAa HMHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texHonorut (manee — WKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3aJ]a4y ¢ CcOOJIIoJIeHHMeM TpeOOBaHUII SProHOMHMKH, TEXHHUKHU
0e30MacHOCTH, THUTHMEHBI, pecypcocOepekeHUsl, MPaBOBBIX M ATHYECKUX HOPM, HOPM
nHpOopMaIMOHHON 0€30MacHOCTH;

— e1adeHue SI3BIKOBBIMHU CpPEJICTBAaMH, B TOM YHCJIE U SI3BIKOM XUMHUM — YyMEHHE
SICHO, JIOTMYHO M TOYHO H3JlaraTh CBOIO TOYKY 3pEHMS, HCIIOJIB30BaTh aJICKBaTHBIE
SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE€ U CHMBOJIbHbIE (XUMHYECKHE 3HAKHU, (OPMYIbI U
YpaBHEHUS).

Ilpeomemnovimu pezynomamamu M3y4eHUs: XUMUM Ha 0a30BOM YPOBHE Ha CTYIIEHHM CPEIHEro
(morHOTO) 001IIeT0 00pPa30BAHUS SIBIISTFOTCSI:



1) B mo3HaBaTeJbHOU cdepe:

— 3HaHue (IIOHUMAaHHUE) U3YUYECHHBIX MTOHATHI, 3aKOHOB U TEOPHUI;

— YMeHue OIIMCBhIBAaTh JEMOHCTPAIlMOHHBIE M CAMOCTOSATEIBHO IIPOBEJICHHBIC
AKCIIEPUMEHTBI, UCHOJIb3Yys ISl 3TOTO €CTECTBEHHBIM (PYCCKHU, POJIHOMN) SI3BIK U SI3BIK
XUMUM;

— YMeHue KIIacCu(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, IIPOCTHIE U CIIOKHBIC BEIIECTBA,
B TOM 4YHCJI€E W OPraHUYECKHUE COCIUHEHUS, XUMHUYECKHE PEaKUUuud IO Pa3HbIM
OCHOBAHUSIM;

— YMeHue XapaKTE€pU30BaATh M3YUYEHHBIEC KJIACChl HEOPraHWYECKHUX M OPraHUYECKHUX
COCIMHEHUM, XUMHUYECKHUE PEAKIINY;

— 20mMO6HOCMb TPOBOAUTH XUMHYECKHIN OJKCIEPUMEHT, HaOmoaaTe 3a ero
MPOTEKaHUEeM, (UKCUPOBATH PE3YJbTAThl CAMOCTOSTEIILHOTO M JE€MOHCTPHUPYEMOTO
SKCIIEPUMEHTA U JIeJ1aTh BBIBOJIbI;

— ymenue GOPMYIUPOBATH XUMHUYECKUE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH CBOMCTBA
HEU3yUYE€HHbIX BEIIECTB 10 AaHAJOTUH CO CBOMCTBAMHU U3YUYEHHBIX;

— NOuUCK WCTOYHUKOB XHMHYECKOH WH(POpMALMH, TOJyYCHHE HEOOXOIUMOU
nHOopMaIuM, ee aHaIN3, U3TOTOBJICHUE XUMHUUECKOTr0 HHOPMAIIMOHHOTO IPOIYKTa U €r0
IIpE3CHTaLNA;

— @nadenue 00A3aTEIbHBIMU CIIPAaBOYHBIMU MaTepuaamu: Ilepuonnyeckoil cucremoi
xumuyeckux — anemeHtoB  JI. M.  MenneneeBa, Tabiuueil = pacTBOPUMOCTH,
3JIEKTPOXUMHUUYECKUM PSIZIOM HANPSDKEHUN METAJJIOB, PSAAOM 3JIEKTPOOTPULIATEIPHOCTH —
JUIsL XapaKTEepUCTUKU CTPOEHHs, COCTaBa U CBOMCTB aTOMOB 3JIEMEHTOB XHWMHUUYECKHX
snemeHToB |-V nepnonoB n 06pa3oBaHHBIX MU MPOCTHIX U CI0KHBIX BEIIECTB;

— ycmamnoeneHue 3aBUCUMOCTU CBOMCTB M NMPUMEHEHUS BaXKHEHIIUX OPraHMYECKHUX
COEUHEHUIN OT UX XMMHUYECKOTO CTPOCHHUS, B TOM YHCJIE U OOYCJIOBJIEHHBIX XapaKTEpOM
3TOro CTpOEHUs (IpeneiabHBIM WIM HEINpeAeIbHbIM) M HaluuueM (YHKIIMOHAJIbHBIX
IrpymIL,

— MooOenuposanue MOJEKYJl BaXKHEUIIINX HEOPraHMYEeCKUX U OPraHUYECKUX BEIIECTB;

— MNOHUMaGHUEe XUMHYECKON KapTHUHBI MHpa KaK HEOTHEMJIEMOW YacTU LEIOCTHOU
Hay4YHOW KapTUHBI MUPA;

2) B LIEHHOCTHO-OPUEHTAIMOHHOW cdepe — aHaau3 U OLEHKa IOCIEICTBUH IS
OKpYy>Karolei cpeapbl OBITOBOM U MPOM3BOJACTBEHHOM AEATEIbHOCTH YEJIOBEKa, CBSI3aHHOMU
C HIPOU3BOJICTBOM U MEPEPadOTKON BaXKHENILIMX XUMHUYECKHX TPOTYKTOB;

3) B TpynoBOol cdepe — npogedenue XUMHUUECKOIO OIKCIIEPUMEHTA; paszgumue
HaBBIKOB Y4Y€OHOM, HPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKON JESTEIbHOCTH MpHU
BBIIIOJIHEHUU UHAUBUAYAIBHOTO IIPOEKTA 110 XUMUH;

4) B cdepe 3m0poBOro oOpaza KHU3HU — cCoOn00eHue TIpaBuil Oe30I1acHOIo
oOpalleHHs ¢ BeIecTBaMM, MaTeprajiaMi U XMMHUYECKUMH TIpOlieccaMM; OKa3aHUe MepBOM
IMOMOIIM IIPU OTPaABJIECHUSIX, OKOrax WU JAPYTUX TpaBMax, CBSI3aHHBIX C BeElIeCTBAaMU M
J1a60paTOPHBIM OOOPYTOBAHUEM.

COAEPXAHHME KVPCA

CopepkaHne Kypca XapaKTEepH3YyeTCsl IIEJIOCTHOCTBIO M CHCTEMHOCTBIO Y4eOHOTrO
MpeaMeTa, Ha OCBOEHHME KOTOpPOrO OTBEJACHO HEOOJIbIIOE, KECTKO JUMUTHPOBAHHOE
yueOHoe BpeMsi. OToOpaHHOe Jisi 0a30BOTO OOy4YEHHUsI XUMHH COJIEp)KaHUE I103BOJISIET
U3y4aTh €ro U B pexxume 1 wim 2 yacoB B Hezento. B nocienneM cinydae y oOydaromumxcst
MOSIBUTCSI BO3MOXHOCTb HE NPOXOOUmv, d U3y4amov, He 3HAKOMUMbCA, d YC8aAU8ams 3TO
conepxanue. OCoOOEHHO BaXKHO 3TO JUJIS T€X yYaIlUXCsl, KOTOpbIe HE UMEIOT BO3MO>KHOCTH
U3y4aTh XMMHIO Ha yIIyOJIEHHOM YpOBHE (HM3-3a OTCYTCTBUSI TAKMX KJIACCOB B IIIKOJIE), HO
TeM HE MEHee COOMpPAIOTCs c/1aBaTh €UHBINA IrOCy1apCTBEHHBIN dK3aMEH MO XUMUH.

Nnes o Bemymiel posin TEOPETUUECKUX 3HAHUH B TIPOIIECCE MMO3HAHUS MHpPa BEIISCTB U
peakuuii cTajja OCHOBHOM M I KOHCTPYMpOBaHMsI Kypca oOmed xumuu. Ha ocHoBe
€IWHBIX TOHSATHH, 3aKOHOB W TEOPUH XUMHHU Yy CTapUIICKIIACCHUKOB (popMHupyeTcs
LIEJIOCTHOE TPEJICTABJICHUE O XMMHMYECKOM HayKe, O XHUMHUYECKOW KapTHHE MHpa, Kak
COCTABHOM YAaCTHU €AUHON €CTECTBEHHOHAYYHOU KapTUHBI MHUpA.

B kypce obmieit XumMun BHavdajie yrilyOIsOTCS M PACIIUPSIIOTCS 3HAHUS, TTOJTyUYeHHbBIE



0o0yJarmuMucs U3 Kypca OCHOBHOM IIKOJIBI, O CTPOCHHUM aTOMa U BEIISCTBAa Ha OCHOBE
Ilepuonnueckoro 3akonHa u Ilepuommueckoit cuctemnl J[. M. MenneneeBa, oOmIImx
CBOMCTBAX KJIACCOB OPraHUYECKUX M HEOPraHUYECKUX COCJIMHEHUM (KUCIIOT, OCHOBAHUU,
aMm(pOTEepHBIX COCAUHEHHUI) B CBETE TEOPHUM DIJIEKTPOJIUTHUYECKOM auccormanmu. Jlamee
paccMaTpuBaeTcsi  KilaccU(PUKAIMS  XUMHYSCKHUX  pPEaKUii B  OPraHUYEeCKOW U
HEOPraHWYEeCKOM XHUMHUH. 3aBepliaeT KypC 3HAKOMCTBO  CTAapLICKJIIACCHUKOB C
MNEePCNEKTUBAMHU pPa3BUTHUSI XUMHUYECKOWM HAayKM ¢ XHUMHYECKOrO MPOU3BOJICTBA, C
npooOJjieMaMH OXpaHbl OKPYKAIOIIEH cpellbl OT XMMHUUYECKOTO 3arps3HEeHUs U IyTAMU HX
pelieHusl.

OBIIAS XUMUA
Ilepuoauyeckuii 3aKOH M CTPOEHUE ATOMA

Otkpeitue . M. MenneneeBoiM Ilepuonumueck oro 3 akona. [Ilepsvie
NONBIMKU KIACCUDUKAYUU XUMUYECKUX dleMeHmos. BaKHeHIIne NOHATHS XUMHUH: aToOM,
OTHOCUTEJIbHAsA aToMHas W MoJeKyisipHass wmaccbl. OtkpseiThe [J[. WM. MenneneeBbiM
INepuonmueckoro 3akonHa. [lepuonudeckunii 3akoH B popmynuposke [l. . Menneneena.

Ilepuonuueckas cuctema J. I. MenneneeBa. I[lepuonnueckast cucrema J[. .
MenneneeBa kak rpaduyeckoe oToOpakenue Ilepmommyueckoro 3akoHa. PasnmudHbie
BapuaHThl llepunoauueckoin cucremsl. Ilepuoasl u rpynnel. 3Hadenue I[lepuoanueckoro
3akoHa U [lepnoamueckoii CHCTEMBI.

CtpoeHnue atoMm a. ATOM — CJIOKHasi yactuna. Omkpouimue 21eMeHmapHulX 4acmuy U
cmpoeHnusi amoma. SInpo atoma: MPOTOHBI U HEeUTpoHbl. M3oTtonbl. M3omonsr 6odopooa.
DNEeKTPOHBI. DJIEKTPOHHAs 000JIoOUuKa. DHEpreTuYeckuii ypoBeHb. OpOutanu: S- u p-.
d-Opbumanu. PacnpeneneHue 37€KTPOHOB I10 SHEPIETHYSCKUM YPOBHSIM U OPOUTAIISIM.
DJIeKTpOHHBIE KOHPUTYPAIIUH aTOMOB XUMHUUYECKUX 3JIEMEHTOB. BajieHTHBIE BO3MOXXHOCTHU
aTOMOB XMMHWYECKHUX SJIEMEHTOB.

[Tepuoauueckui™i 3akoH U cTpoeHue atoma. CoBpeMEHHOE NOHATUE
xuMudeckoro anementa. CoBpemeHHas ¢GopMmysmmpoBka [lepumogudeckoro 3akoHA.
IIpyunHa DEpPUOAUYHOCTH B HU3MEHEHHUHU CBOMCTB XUMHUYECKHUX DIIEMEHTOB.
OCOOEHHOCTH 3aMOJTHEHUSI YPHEPTreTUYECKUX YPOBHEU B IJIEKTPOHHBIX 000JI0YKAaX aTOMOB
MEPEXOJHBIX IJIEMEHTOB. DJICKTPOHHBIC CEMEHCTBA JJIEMEHTOB: S- U p-3JIeMEHThI; d- u
f-onemenmor.

Crtpoenue BemiecTBa

KoBanenTHass xuMuueckass cBs3b. [loHsSTHEe O KOBaleHTHOU cBsizu. OO1as
SJIEKTpOHHass mnapa. KpaTHOCTh KOBAJEHTHOM  CBSI3U. DJIEKTPOOTPULIATEIbHOCTb.
Ilepexpvieanue s1ex- mpounvix opoumaneil, nu- u cuema-cesasu. KopajeHTHast mojaspHas U
KOBaJICHTHAsT HEMOJISIpHAsi XUMHYEeCKue CBsi3u. OOMEHHBIM U JIOHOPHO-aKIIEITTOPHBIHN
MEXaHU3Mbl O00pa3oBaHMUsI KOBAJIEHTHOW CBsi3U. BeliectBa MOJEKYISIDHOTO U
HEMOJIEKYJISIDHOT'O CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISPHOIO
CTpPOCHUS.

HMonnas xumuyeckass cBsizb. KatnoHbl M aHWOHBI. MlOHHasi CBsI3b U €€ CBOMCTBA.
HonHas cBsI3b Kak KpalHUM ClIydail KOBaJICHTHOW MOJSIPHOU CBsI3U. DopMmyibHAsL eOUHUYA
sewgecmaa. OmHocumenbHOCmMy OeleHUsl XUMUYECKUX C853ell Ha MUnbl.

Mertannudeckass XuUMU4YecKass CBsi3b. OOmmue (Qusnmdyeckue CBOHCTBA METAJUIOB.
3asucumocms 21eKkmponposooHocmu memannoe om memnepamypel. CruaBbl. Yepuvle u
YBemHubvle CNiaeol.

ArperaTtHele COCTOsAHMs BemlecTtBa. ['a3pl. 3akoH ABoraapo Ui ra3oB. MOJISIpHBIN
00beM ra3000pa3HbIX BelllecTB (MpH H. y.). XKuakocTu.

Bonopoanas xuMuueckas CcBs3b. BomopoaHas cBsA3b Kak OCOOBIM ciydail
MEXXMOJIEKYJISIPHOTO B3auMOJIecTBUs. MexaHu3M ee oOpa3oBaHUs U BIUSHUE Ha CBOWCTBA
BemiecTB (Ha mpuUMepe BOIbI). Hcnonvzosanue 600bl1 6 ObIMY U HA NPOUIBOOCHIEE.
Brympumonexynapras 6000poOHas cés3b u ee OUOI02UYECKAS POlb.

Tunel kpuctannmuueckux pemeTok. Kpucramnmmueckas pemerka. HMonHbIe,



METAJUIMYECKHUE, aTOMHBIE M MOJIEKYJISIDHBIE KPUCTAJIMUYECKUE PEIIEeTKU. AJUIOTPOIIHS.
AMopdHBIE BEILIECTBA, UX OMAUYUMEIbHbLE C8OUCMEA.

Yuctele BemectBa u cMmecd. CMecHu M XHMHUYECKHE COE€IMHEHHUs. ['omMoreHHnie u
reTeporeHHble cMecu. MaccoBas 1 00ObeMHas J0JI1 KOMIIOHEHTOB B cMecH. MaccoBasi 1o
npuMeceil. Perrenue 3amad Ha MaccoBylo Joir0 npumeceit. Kraccugurkayus eéewyecmé no
cmeneHu ux 4ucmomel.

Hucnepcunsie cuctembl. [lonsitue pucriepcHoi cuctembl. JlucmepcHas ¢daza u
nucnepcruoHHas cpena. Kitaccudwukamuss OUCHEPCHBIX cucTeM. KomwiouoHuvie oucnepchuie
cucmemul. 301U u 2enu. 3HayeHue OUCNEPCHBIX CUCEM 8 NPUPOOe U HCUSHU HeN08eKd.

3J1€KTp0J'II/ITH‘leCKaH AUCCoOHaA A

PactBOpEIl. PacTBOpHI Kak rOMOT€HHBIE CUCTEMBI, COCTOSIIIINE U3 YaCTUI] PACTBOPUTEIIS,
pacTBOPEHHOTO BENIECTBA W TMPOJAYKTOB HMX B3auUMOJACHUCTBUS. Pacmeopenue Kax
Qusuxo-xumuueckuti npoyecc. MaccoBasi J0Jisi paCTBOPEHHOI'O BeIIecTBa. THUIIBI pacTBOPOB.
Monapnas konyenmpayus eewjecmsa. Munepanvuvie 800bi.

Teopus 2IEKTPOIUTUYECKON JUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
CTerieHb JJICKTPOIUTHYCCKON auccoruanuu. CribHBIE W cladble  3JICKTPOJIUTEHL.
VpaBHEHUs] BIEKTPOJIUTHYECKON auccoumanuu. Mexanuzm oOuccoyuayuu. CmyneHuamas
ouccoyuayus. Booopoouwiii noxazamerns.

Kucimo T 51 B cBeTe TEOpPUHM DICKTPOIUTHUECKON nuccoumanuu. OOIme cBoiicTBa
HEOPTaHUYECKUX UM OPraHMYEeCKHUX KHUCJIOT. YCJOBUSI TEUYCHHS pPEAKIHUUA MEXIYy
SIIEKTPOJIUTAaMHU 110 KoHUA. Crneyuguueckue ceolicmea a30mMHOU, KOHYESHMPUPOBAHHOU
CEepHOU U MYPABLUHOU KUCTIOM.

OcHOBaHUS B CBETE€ TEOPHUH DJICKTPOJIUTUYSCKON UCCOLMAIINU, UX KilaccupUKaus U
o0mme CBOWCTBA. AMunbl Kaxk opeanuueckue ocHoganus. CpaeHeHue COUCME amMMuaxa,
MEMUNAMUHA U AHUTUHA.

Conu B cBETE TEOPUU JIEKTPOJIUTHUECKON JUCCOIHUAILINH, UX KiIacCUUKAIM U O0IIHNe
ceoiictBa. Conu  xucawie u  ocnoeusie. Conu  opeanuveckux — xuciom. — Moind.
ONEeKTPOXUMHUUECKUIN psAJ HaOpsDKEHW METaJUIOB M €ro  MCHOJIb30BaHUE I
XapaKTePUCTHUKHU BOCCTAHOBUTEIILHBIX CBOMCTB METAJLJIOB.

I'mppomus. Cnywan ruaponuza coneil. Peakumst cpenst (pH) B pactBopax
TUJIPOJIN3YIOIIUXCS COJIel. [ uoponus opeanuyeckux e- wecms, e2o 3HaveHue.

XuMHYeCKHe peakmumn

K na ¢ cudukamus xumude CKux p eakuu . Peakyuu, uoywue 6e3 uzmeneHuss cocmasa
sewgecms. Krnaccudpukamus Mo YUCITy M COCTaBy pEarupyrolIdXx BEIIECTB U MPOIYKTOB
peakiuu. Peakumu pasfiokeHus, COCAUHEHUS, 3aMelIeHUs] U OOMEHa B HEOPraHWYEeCKOU
XUMHU. Peaxkyuu npucoeounenus, omujenienus, 3amMeweHus u u3omMepu3ayuu 6 opeaHuieckoll
xumuu. Peaxyuu nonumepuzayuu kax 4acmuwiii c1y4ail peakyuii NpucoeoOuHeHusl.

TeruoBoit 3(PpPekT XUMHUECKUX peakuil. DK30- U JIHIOTEPMHYECKHE PEaKIHH.
Tepmoxumuyeckre ypaBHEHHUs. PacueT KojauyecTBa TEIUIOTHI MO TEPMOXHUMHUYECKUM
YpaBHEHUSIM.

CkopocTe XMMHUYECKHUX peaknuiu. [loHaTHE O CKOPOCTH XMMHUECKUX PEAKIIUU,
AHAJIUTUYECKOE BBIpAKEHUE. 3aBUCUMOCTh CKOPOCTH pEaKIMU OT KOHIIEHTPAIIUH,
JIaBJIC€HUsSI, TEMIIEpaTypbl, TPUPOAbl  pEarupyrolux  BEIIECTB, IUIOWIAAA  HUX
COTIPUKOCHOBEHHUS. 3aKOH JACHCTBYIOINX MacC. Peuenue 3a0au Ha XUMUYECKYIO KUHEMUK).

K a Tt an u 3. Karanuzaropsl. Karanuz. [/ omocennviti u cemepocenHvlli Kamanius.
[Tpumeps! KaTaTUTHYECKUX MPOIECCOB B TMIPOMBIIIIICHHOCTH, TEXHUKE, OBITY. DEpMEHTHI U
WX OTJIWYUSL OT HEOPraHMYECKHUX KaTaiau3atopoB. lIlpumeHeHue KaTaau3aTopoB U
(hepmenToB.

XuMuueckoepaBHOBecue. O0patumbie 1 HEOOpATUMBIE PEAKIINU. XUMUUYECKOe
paBHOBECHE U CITOCOOBI €T0 CMENICHUS Ha MpUMepe NoaydeHus: ammuaka. Cunmes ammuarka 8
npomviutienHocmu. Ilonamue 00 ONMUMATLHBIX YCIOBUAX NPOBEOeHUs. MEXHONI0SUYECKO20
npoyecca.

OKHCIHTEIbHO-BOCCTAHOBUTECIbHEBIC MPOIIECChI. OKHCIIUTEIILHO-
BOCCTAHOBUTEJIbHbIE peakiuu. OKUCIUTEeIb ©W  BOCCTAaHOBUTENb. OKHCIEHHE WU
BoccTtaHoBJieHHE. COCTaBICHUE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEaKIINMN



METOJOM JJICKTPOHHOTO OajaHca.

OO0mue CBOJWCTBa MeTalJoB. XHMHWYECKUE CBOWCTBA METAJUJIOB  Kak
BOCCTaHOBHTEINCH. B3auMmomelcTBue MeETaUIOB C HeMeTaUlaMH, BOOOM, KHCIOTaMH H
pactBOpamu cojieii. MerayuioTepmus.

Koppo3sust MeTamioB kax oxuciumenbHogoccmanogumenvuuiil npoyecc. CrocoObl 3alIuThI
METAJIJIOB OT KOPPO3HUH.

OO1ue CBOMCTBA HEMETAJUIOB. XHWMHUYECKHE CBOMCTBAa HEMETaJUIOB Kak
okucimuTesed. B3aumopeincTtBue ¢ MeTajulamMM, BOJOPOJAOM U JAPYTMMM HEMETAJIAMU.
CBoliCcTBa HEMETAJIOB KaK BOCCTaHOBUTEJIECH. B3aumMoelicTBHUE C IPOCTHIMU U CIOKHBIMH
BEIIIECTBAMU-OKUCIUTEIAMU. OOwas XxapakmepucmuKkda 2aio2eHoa.

Dnektponus. Odwue cnocodovbl NOAYYEHUsT Memallo8 U HeMemanilos. DISKTPOIIU3
pacTBOPOB U PaACILIABOB JIEKTPOJIMTOB HA IIPUMEPE XJIOPHUIa HATPUSL. DIEKTPOIUTUIECKOE
nojiyueHue ajoMuHus. lIpakTudeckoe 3HadYeHHWE DIJIeKTposu3a. [ anveanoniacmuxa u
2anveanocmezusl.

3akuawueHU e. [lepcriekTuBbl pa3zBUTHS XMMHUUYECKOW HAYKH U XUMHUYECKOTO
MMPOU3BOJICTBA. XUMHUSI U MPOOJIEMa OXPaHbl OKPYKAFOIICH CPEIbI.

Jdemoncrpanun. Pazmuunsie gopmsr Ilepuonndeckoii cucrtemsr JI. Y. Menneneena.
Mogenp KpUCTaIUYECKON pemeTku xjaopuaa HaTtpus. OOpaslbl MUHEpPaAJIOB C MOHHOU
KPUCTAJUIMYECKONW PELIETKOM: KaJblMTa, rajauta. MoJeln KPUCTAUIMYECKUX PEIIETOK
«cyxoro Jpaa» (WM uoja), ainmasa, rpadurta (Wi kBapua). Moaeiab MOJISIPHOTro o0beMa
razoB. Tpu arperaTHbIX cOCTOSHUS BOAbl. OOpaslbl pa3iaWyYHbIX JUCIEPCHBIX CHUCTEM:
SMYJIbCUH, CYCIIEH3UH, a’pososeut, reieit u 3omeil. Koarymsamus. Cunepesuc. Dddekt
Tunpnans. HWcnoelTaHue pacTBOPOB AJIEKTPOJUTOB M HEAJIEKTPOJUTOB HAa MPEIMET
JMCCOLMAUU. 3aBUCHUMOCTb CTEHEHU DSJICKTPOJUTHYECKOW JIMCCOLMAIUU YKCYCHOM
KHCIIOTBI OT pa30aBieHHs pacTBopa. IlpumMepsl peaknuii HOHHOTO OOMEHa, HAYIIHX C
o0pa3zoBaHHEM OcCaJiKa, ra3a Win BOJbl. XUMHUYECKHE CBOMCTBA KHUCIIOT: B3aUMOJACHUCTBHUE C
MeTajljlaMM, OCHOBHBIMM U aM(OTEpPHBIMH OKCHJAMHM, OCHOBAaHMUSIMHU (1IeJ0YaMHU U
HEpPACTBOPUMBIMM B BOJE), COJIsIMU. B3anMopaeilcTBHe a30THOW KHUCJIOTHI C MEJbIO.
OOyrinuBaHuEe KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOW caxapo3bl. XMMHUYSCKUE CBOMCTBa
LIEJIOYEH: peakusl HeUTpaan3aluuy, B3auMOJAEUCTBUE C KUCIOTHBIMUA OKCHUAMH, COJISIMM.
PaznoxxeHue HepacTBOPUMBIX B BOJI€ OCHOBAaHUM IIpU HarpeBaHUN. XUMHUYECKHUE CBOMCTBA
COJIEH: B3aMMOJEHCTBHE C MeTaJlaMHM, KHCJIOTaMHM, IIeJIo4aMH, C APYTMMH COJISIMH.
I'mpponu3 kapOupa kaneius. M3yuenne pH pacTBOpOB THUAPOIU3YIOMIMXCS COJICH:
KapOOHATOB IIEJIOYHBIX METAJIOB, XJOpHUAA MU aleraTa aMMOHUS. DK30TEpPMHUUYECKHUE U
SHAOTEPMHUUYECKHE XUMHUUYECKHE peaKluU. TersoBble SIBJIEHUS NPU PACTBOPEHUU CEPHOU
KHACJIOTBl 1 aMMHAYHON CEJIMTPhI. 3aBUCUMOCTh CKOPOCTH PEAKLMU OT IIPUPO/Ibl BEILIECTB
Ha MpUMEpE B3aUMOJICUCTBUSL paCTBOPOB Pa3IMYHBIX KHUCJIOT OJIMHAKOBOW KOHIIEHTpALUU
C OJWHAKOBBIMU KycoukaMHu (TpaHyjdamMu) IHUHKAa U OJMHAKOBBIX KYCOYKOB pPa3HBIX
MeTaioB (MarHusl, IIMHKA, JKeJie3a) C pacTBOPOM COJISIHOM KHMCIIOThL. B3aummopeiicTBue
pacTBOPOB CEpHOM KHCIOTBI C pacTBOpaMU THOCYJb(aTa HATpUs pa3IUUYHOHU
KOHIIEHTpAllUl W TeMnepaTrypbl. Mopens kunsmero ciosl. PasnokeHue nepokcuaa
BOJIOPOJIa C IOMOIIBI Heopranudeckux kartanuzatopoB (FeClp, Kl) u npupomaHbix

00BEKTOB, coaepXkalux Kartana3dy (celpoe  Msico, kaprodens). IIpocreitmue
OKHUCJINTEJIbHO-BOCCTAHOBUTEIILHBIE PEAKIIMU: B3aUMOJEHCTBUE IIMHKA C COJISTHOM
KuciioTor w kene3a ¢ cyiabdatrom wmeau (Il). Monens snextponmszepa. Mojenb
SJIEKTPOJIM3HON BaHHBI IS TIOJIyUYE€HUS aJIFOMUHUSL.

JlaboparopHble onbIThbl. OnpenereHne TUNA KPUCTAUIMYECKOW PEIIETKH BElIeCTBA U
ONHCaHUue ero CBOMCTB. O3HAKOMIIEHHUE C TUCHEPCHBIMU CUCTEMAMHU.

Peakiuu, uaynmme ¢ odpazoBaHueM Ocaaka, ra3a Ui BoAbl. B3anmoielicTBUE COJISTHOMN
KHUCIIOTHI ¢ IUHKOM, okcuaom menu (ll), ruapoxkcuaom menu (1), kapOoHaTOM KanbIlus.
B3aumopeiicTBue pacTtBOopa THMIAPOKCHIA HATPUS C COJIIHOM KHCJIOTOW B MPUCYTCTBUU
(dbenondranenna, ¢ pacrsopom xisopuaa sxeieza (I11), ¢ pacTBOpoM cColu aTIOMUHUS.
BzaumopeiictBue pactBopa cyiabdara meau (llI) ¢ xeme3om, H3BECTKOBO BOJOH,
pacTBOpoM xJiopuaa Kanblius. [lomydenue ruapoxapOoHaTa KaJbIlUs B3aUMOJCHCTBUEM
U3BECTKOBOM BoOAbl ¢ okcuaoM yriaepona (IV) (Beiabixaembiit Bo3ayx). HcmblTanue
WHJIMKaTOPOM PacTBOPOB THIAPOJIM3YIOUIUXCS U HETUIAPOJIU3YyIoIUXcs conei. Peakuus



3aMelleHus Meau xene3zom B pactBope  cynbdara menu (Il). Ilomyuenue kuciopona
pa3JIo)KEHHEM IIEpOKCHIA BOJOpPOAAa € MOMOIIBIO JIHMOKcHaa MapraHuna. I[lomyuenue
BOJOPOJA B3aUMOJICHUCTBUEM KHUCIIOTHI C HMHKOM. O3HaKOMJICHHE C IIpernaparaMu Obl-OBOM
XUMHH, COJIEPKAILUMU SH3UMBI.

IIpakTnueckas padora Ne 1. [lonyuenue u pacrio3HaBaHH€E Ia30B.

IIpakTHyeckas padora Ne 2. PeneHue SKCIEpUMEHTATBHBIX 3aJ1a4 Ha WACHTU(HUKAITHIO
HEOPTaHUYECKUX U OPraHUYECKUX COCTUHECHUM.

Ipakruueckas padora Ne 3 (dzs Odsyxuacosoco sapuanma uszywenusi Kypca). |'eHeTHueckas
CBSI3b MEXK]Iy Pa3JIUYHBIMU KJIACCAMH HEOPTaHUYECKUX M OPTaHUYECKHUX BEIICCTB.

INTAHUPYEMBIEPE3VJIbTATBI U3YUYEHU S YVUEBHOI'O IIPEAMETA «XUMUA» HA
YPOBHE CPEJJHEI'O OBIIIET'O OBPA30BAHUA

BoinyckHuk Ha 6a30BOM YPOBHE HAYYHTCS:

— IIOHMMAaTh XMMHUYECKYIO0 KapTUHY MHpPa KaK COCTABHYIO YacTh LIEJIOCTHOU HAy4YHOH
KapTHUHBI MUPA,;

— pacKpbIBaTh POJIb XUMHMHU M XUMHYECKOIO IPOU3BOJACTBA KAaK IPOU3BOAUTEIBHOMU
CHJIbI COBPEMEHHOT'0 00IIeCTBa;

— (GopMyIMpOBaTh 3HAYCHHWE XHUMHHU M €€ JOCTHIKCHUM Uil TTOBCEIHEBHOW >KU3HHU
4EeJIOBEKA;

— YCTaHaBJIMBAaTb B3aUMOCBS3b MEXKAY XUMHUEHN U JIPYTMMH €CTECTBEHHBIMU HayKaMU;

— (opMyaHMpoBaTh OCHOBHBIE IIOJIOKEHMSI TEOPHUM XUMHUYECKOTO  CTPOCHMS
opraHudeckux coeauHeHuid A. M. byTinepoBa M WUIIOCTpUPOBATH UX HpUMEpPaMu U3
OpPraHU4YeCKON U HEOPraHN4YECKON XUMUU;

— apryMEHTHpPOBATh YHHUBEPCAJIBHBIM XapakTep XUMHWYECKHUX IMOHATHMH, 3aKOHOB U
TEOPHUI UIs1 OPraHMYECKON U HEOPraHMYECKON XUMUH;

— dopmymmpoBars Ilepuoguueckuii 3akon J[. M. MenueneeBa u 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOEHMH M CBOMCTBaX XHUMHYECKMX 3JIEMEHTOB M OOpa30BaHHBIX HMHU
BemiecTB Ha ocHoBe Ilepuoguyeckoil cucTeMbl Kak TpadUUECKOro OTOOpaKeHUs
Ilepuonnyeckoro 3akoHa;

— XapaKTepu30BaTh S- W P-dJIEMEHTBI, a TaKXE€ JKEJIE30 MO HUX IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneea;

— KJaccuuUIUpoBaTh BUAbl XUMHUYECKON CBSI3U U TUIIbl KPUCTAJUIMUYECKUX PEIIETOK,
OOBSICHATh MEXaHU3Mbl UX OOpa30BaHUsI M JOKa3bIBaTh €AWHYIO MPUPOAY XHMHUYECKUX
cBs3el (KOBaJICHTHOW, HOHHOM, METAITMYECKOM, BOJIOPOTHOI);

— OOBACHATHL NMPUYUHBI MHOTrOoOOpa3us BEIIECTB, MCHOJIb3Yys SBJICHUS H30MEpHUH,
TOMOJIOTHUH, aJUIOTPOIIUH;

— KJacCcu(PUIUPOBATh XUMHUYECKHE pEaKIIMM B HEOPraHWYEeCKOW M OpraHHuYecKou
XUMUM MO PA3IMYHBIM OCHOBAHMUSAM M YCTAHABJIMWBATh CHEU(UKY THUIIOB peakUUil OT
o0111ero yepe3 0cCOOEHHOE K €IMHUYHOMY;

— XapaKTepHu30BaTh THUJIPOJIM3 KaK CIEIM(UIHBII OOMEHHBIN MPOoIecC U pacKphIBaTh
€r0 POJIb B )KUBOW M HE)KUBOU TIPUPO/IE;

— XapakTepu3oBaThb DJIEKTPOJIN3 KakK crienupUIHbINA OKHCJIUTEJILHO-
BOCCTAHOBUTEJIbHBIN IIPOLIECC U E€TO IIPAKTUYECKOE 3HAUYCHUE,

— XapakTepru30BaThb KOPPO3HWIO METAJUIOB KAaK OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIN
MpoIecC U NpeiaraTb CocoObl 3alIUTHI OT HEE;

— KJIaccupUUIMUPOBATh HEOPTaHUYECKHE U OpTaHUYECKHE BEIIECTBA;

— XapakTepu3oBaTh  OOIIME XMUMHYECKHE CBOMCTBA  Ba)XKHEHIIMX  KJIACCOB
HEOPraHUYECKHUX U OPraHMYEeCKHUX COEIUHEHUI B IUIaHE OT OOIIero uepe3 ocoOEHHOE K
€IMHUYHOMY;

— HCIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO sI3bIKa JJIs OTOOpaKEHUsI cocTaBa
(xumuueckue GOpMyIIbl) U CBOMCTB (XMMUUYECKUE YPAaBHEHUS ) BEILIECTB;

— HCIIOJIb30BaTh INpaBUJIa U HOPMbI MEXIYHAapOJHOM HOMEHKIIATYpPbI IJi1 Ha3BaHUU
BEILECTB IO GopMysiaM M, HA0OOOPOT, JJIsI COCTABIICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX



(bopmyn coenquHeHU MO UX HA3BAHUSIM,

— 3HaTh TpUBHAJIbHBIE Ha3BaHUS  BaXXHEWIIMX B  OBITOBOM  OTHOIIEHUU
HEOPTraHUYECKUX U OPraHUYSCKUX BEIIECTB;

— XapakTepu3oBaThb  CBOMCTBA, IIOJy4€HHE U  TPUMEHEHHE  Ba)KHEHIIUX
MPEJICTABUTENICH KJIACCOB OPraHUYECKUX COCAWHCHHUH (QJIKaHOB, AaJKCHOB, AaJIKMHOB,
alIKaJUEHOB, AapPOMAaTHUYECKHUX  YIJIEBOAOPOJOB, CIHUPTOB, (EHOJIOB, aJbIACTHIOB,
MpeJIeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, CJIOKHBIX 2(PUPOB U )KUPOB, YTIICBOJIOB,
aMUHOB, aMUHOKHUCJIOT);

— YCTaHABJIMBATh 3aBUCUMOCTb DYKOHOMHKHU CTPAHBI OT JIOOBIYH, TPAHCIIOPTUPOBKH U
nepepadoTKH yTriIeBOJOPOIHOTO ChIphbs (HeTH U TPUPOTHOTO ras3a);

— DKCIIEPUMEHTAIBHO MOATBEPKAATh COCTaB U CBOMCTBa BaXKHEUIIINX
MpeJICTaBUTENCH H3YyYEHHBIX KJIACCOB HEOPTaHWYECKUX U OPraHMYECKUX BEIIECTB C
COOJTIOZICHUEM TIPaBUJI TEXHUKH O€30MAaCHOCTH JUJIsl pabOThI C XMMHYECKUMHU BEIIECTBAMH
H 1a00paTOPHBIM 000PYIOBAaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHUUYECKOU PEAKIINU U €€ 3aBUCUMOCTh OT Pa3IUdYHBIX
(axTopos;

— XapakTepu30BaTh XMMHUYECKOE PABHOBECHE M €ro CMEIICHHE B 3aBUCHMOCTU OT
pa3auYHBIX (PAKTOPOB;

— TIPOU3BOJUTH pPacCYEThl IO XUMHUYSCKUM (opMmyraaM W ypaBHCHHUSIM Ha OCHOBE
KOJIMYECTBSHHBIX OTHOIICHUN MEXKTy YYaCTHUKAMH XUMHYCCKUX PEaKIIHI;

— colmronaTe mpaBuia J3KOJIOTMYECKONW Oe30MacHOCTH BO B3aMMOOTHOIICHUSIX C
OKpY>XKalollel cpelod Ipu OoOpalleHuH ¢ XUMHYECKHMHU BEIIeCTBAMH, MaTepHATIaMU U
MPOILIECCaMHU.

BpinyckHHK Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYHThCS

— UCNONb306aMb  MemoObl  HAYYHO20  NO3HAHUA ~ NPU  BbINOAHEHUU  NPOEKmMos U
YUebHO-UCCIe008ameNbCKUX 3a0ai XUMUYECKOU MeMamuKu;

— NPOSHO3UPOBAMb CMPOEHUE U CBOUCMEA HEIHAKOMbIX HEeOP2aAHUYeCKUX U OpP2aHUYeCKUX
geuyecms Ha OCHOBe AHANLO2UU;

— NPOCHO3UPOBAMb MeYeHUe XUMUYEeCKUX HpPOYecco8 6 3AaBUCUMOCMU Om  YCIOBUU  UX
NpOmMeKanus U npeoaazams cnocodwbl YNpasieHus SMumMu npoyeccami,

—  YCMAaHABIUBAMb 83AUMOCEA3U XUMUU C NPEOMEMmamu 2yMAHUMApHO20 yukia (A361KoMm,
JIUMepamypoll, MUpo8oil Xy00HCeCmMEeHHOU Ky Ibmypoil);

—  pacKkpuleamsv poib XUMUHLECKUX 3HAHUL 8 0y0yujell npaKmuyecKkoll 0esmeibHOCmu,;

— packpeleéamv — polb  XUMUYECKUX — 3HAHUU 8  opmuposanuu  UHOUBUOYATLHOLUL
006pazosamenvHOU Mpaekmopuu,

— HNPO2HO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OpP2AHUYECKUX 6eujecme Npos6Iimb
oKUcCIUmMenbHble U/UTU B0CCMAHOBUMETbHBIE CBOLICIEA C YUEMOM CeneHell OKUCIeHUS J/IeMeHMO8,
00pasyIoUUX Ux;

— apeymeHmupogamsv eOuHCM8o Mupa 6eujecms YCHmAaHOBIeHUeM 2eHemu4eckou Cesa3u
MedHcOy Heop2aHU4eCKUMU U OP2AHUYECKUMU 8eulecmeamu;

—  glnademsb XUMUYECKUM SA3bIKOM OJis1 0002aueHUsl CLOBAPHO20 3aNaAca U pa3eumusi peyu;

—  Xapakmepuzoeamv — CMAHOBIEHUE  HAYYHOU  mMeopuu  Ha  Npumepe  OMKPbLMUSL
Ilepuoouueckozo 3aKkOHa U MeopuUU XUMUYECKO20 CIPOEHUsI OP2AHUYECKUX 8eUeCcms;

—  KpUmu4ecku OMHOCUMbCA K NCEGOOHAYVYHOU XUMUYECKOU UH@OpMAayuu, noaydaemou u3
DPA3HLIX UCTOYHUKOS,;

— NOHUMAamMb 2100aNbHble NPobIeMbl, cmosiue neped uenogeuecmeom (v9Korocuueckue,
9HepeemuiecKue, coipbesvie), U npediasams Nymu ux peulerus, 6 mom 4ucie u ¢ HOMOUWbIO XUMUU.



TEMATHUYECKOE TUTAHUPOBAHME. OBIIIAS XUMMS. BASOBBIN YPOBEHb. 11 KJIACC

(1 u B Hexento, Becero 35, U3 HUX 24 — pPE3EPBHOE BPEMSI)

Ne Tema. Ilnanupyemble pe3yJibTaThl Koa-so | lomamn
n/ | Jdara JleMOHCTpanusl ONBITOB. OcHOBHoOE coiep:kaHUE YPOKAa JInynocTHBIE ‘Hacos e
n Hcnoan3oBanune [IOP Ipexvernbre Meranpeameribie 3aaHne
TEMA 1. IEPUOJIMYECKHI 3AKOH U CTPOEHUE ATOMA 2 yaca
IIpennoceuIKK OTKPBITUS Xapaxkmepuzoeambo PerysiTuBHbBIE: 1
1 OTkpeITHE ITepuoguueckoro 3akoHa. /lepsvie 3JIEMEHTHI MaJIbIX IEPUOIOB 1. CtaBuTh yyeOHBIC 331241 HA OCHOBE
J. Y. MenneneeBbIM NnonvIMKU Kiaccu@uxayuu O UX IMOJIOKEHUIO B COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U
Ilepuonnueckoro 3akoHa. XUMUYECKUX 2TIeMEHMO8. Ilepuonunueckoii cucreme /. YCBOEHO yYalllUMcs, U TOTO, UTO €Ilé
Ilepuonnueckas Cospemennvle npedcmasienusi o W. Menneneesa. HEU3BECTHO.
cucrema B8AJICHEUUIUX NOHATNUAX XUMUU Jlasams onpeneneHust 2. CaMOCTOSITENbHO OOHAPYKUBATh H
J. U. Menneneena. OMHOCUMENIbHASL AMOMHAS MACCA, BAKHEHIINX XUMUYECKUX (dhopMynHpoBaTH YIeOHYIO IpoOIEeMy,
JdemoHcTpanum. amom, monexyna. Ilepnognyeckuii TIOHATHH: OTIPENIeNATH 1eJh YIeOHOH
Paznnunbie hopmbl 3aKoH B (popmynuposke [I. U. BEILECTBO, XMMUYECKUI DIIEMEHT, JIEeATEIILHOCTH.
Ilepuonnueckoi Mengeneesa. IlepuoguuHocTs B aToOM, OTHOCUTENIbHASA ATOMHAs Macca, Ilo3HaBaTe/bHbIE:
CHUCTEMBI HM3MEHEHHUH CBOMCTB XMMHYECKUX H30TOIBL. 1. CaMOCTOSITEeNBHO BBIACIATE U
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUII. Jlasams onpeneneHrne BUIOB (hopMyIHpOBaTh NO3HABATEILHYIO LIEJb.
anemeHTOB /1. U. Ilepuonuueckas cucrtema KJIaCCU(PUKALINH: 2. AHanu3upoBaTh, CPAaBHUBATD,
Menpeneesa. XUMHUYECKHUX 3JIEMEHTOB KaK €CTECTBEHHOU U KJIaccu(UIMPOBATh H 0000IIaTh aKThI
rpadudeckoe oToOpakeHue uckycctBeHHo. Co3naHue U SIBJICHUSL.
Ilepuoanueckoro 3aKoHa. MOJIeNIEN C BbIJIEJICHUEM KoMMyHUKaTUBHBIE:
CTpyKTypa nepuoInIeCcKOmn CYILECTBEHHBIX 1. CaMOCTOSATENBHO OPraHU30BBIBATH
TaOJIUIBI KOPOTKOTO BapHaHTA. XapaKTEPUCTUK OOBEKTa U X yaeOHOe B3aMMOJICHCTBHE B TPYIIIE
INepuonsr (6obIIie U MabIe) U MpEeCTaBIICHUEM B (ompenensaTh oOmIHe eIy,
rpynisl (TJ1aBHbIC ¥ TOOOYHBIE). MIPOCTPAHCTBEHHO- pacmpenenaTs poJiu, JOrOBapUBATHCS
ITpornoctuueckas cuna u rpadudecKoi WIIH 3HaKOBO- JIpYT C APYTOM H T.1.).
3HageHne [leproamaeckoro CHUMBOJIHMYECKOU (hopme. JIMyHOCTHBIE:
3akoHa u [lepuoguueckoit Ilpocnosuposams cBONUCTBA 1. ®opMuUpOBaTH OTBETCTBEHHOE
CHCTeMBbl. 3HaYeHHE XUMHAYECKHX JIEMEHTOB U UX OTHOIIICHHE K YICHHIO.
Ilepuoanyueckoro 3aKoHa u COCIMHEHUN Ha OCHOBE 2. ®opmupoBaHHe yaeOHO-
Ilepuonuyeckoit cuCTEMBI Ilepuonuueckoii cuctems . M03HABATENILHOTO UHTEPECAa K HOBOMY
XUMHYECKUX d51emMeHToB . 1. H. Menneneesa. yueOHOMY MaTepHaiy U criocodam
MenneneeBa i pa3putus Hayku | Konctpyuposanue I1T ¢ pelieHys HOBOM YacTHOM 3aJauu.
Y IOHUMAaHUSI XUMUUYECKOU HCIOJIb30BaHUEM KapTOUeK.
KapTUHBI MUpA.
2 Ctpoenue aToma. ATOM — Cl0XHasl 4acTUIla. IIpeocmasnsims coxHOE PeryasiTuBHbIC 1

Ilepuonnueckuii 3aK0H U
CTpPOCHHE aToMa.

Hcmopusi omxpeimust
71eMeHMAapHbIX 4acmuy u
cmpoenus amoma. SInpo
aToMa: MPOTOHBI U
HEUTpOHBI. 130TOIIBI.
Hzomonwl 60dopooa.

CTPOCHHEC aToMa,
COCTOSIIIIETO U3 SIApa U
SJIEKTPOHHOM 00OJIOUKH.
Haxooums B3auMOCBSI31
MEKTY TOJI0KECHUEM
ssieMeHTa B Ilepuonnueckoi

1. KoppeKkTupoBaTh NesSTEIbHOCTb:
BHOCHUTbH U3MEHEHUSI B IPOLIECC C
Yy4ETOM BO3HHUKIINX TPYAHOCTEH U
OmIOOK.

2. CocTaBysITh IUIaH OTBETa; paboTaTh C
TEKCTOM maparpada 1 ero




DNEeKTPOHBI,
KOPITYCKYJISIPHO-BOJIHOBOI
nyanusm. CTpoeHue
SJIEKTPOHHOW O00O0JIOYKH.
DJEKTPOHHBIN YPOBEHb.
BaneHTHbIE 271€KTPOHBI.
OpbwuTranu: S- u p-.
Pacnipenenenue

SIIEKTPOHOB IO

SHEPreTHYSCKUM YPOBHSAM

H Op- OWTAaIAM.

d-DOnemenmepi. DnekTpoHHAS
KoH(HUTyparus atoma
XuMHUYeCKUM d11eMeHT. Tpu
bopmyspoBKH
Ilepuoauueckoro 3akoHa:

J1. 1. Menneneena,
COBpEMEHHAs U IPUIUHHO-
CIIeICTBCHHA,

CBSI3BIBAIOIIAS

TIEPUOINIHBIC H3MCHEHUS
CBOWCTB JIEMEHTOB C
MIEPUOTUIHOCTHIO B

W3MCHCHUH BHEITHUX
SJICKTPOHHBIX CTPYKTYP UX
aTOMOB.

Duznyueckuii CMbICI TTOPSAAKOBOTO
HOMEpa 3JIEMEeHTa, HoMepa
Mepuosa U HoMepa IrpyIsI.
[lepromMYHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKUX IEMECHTOB,
00pa30BaHHBIX UMH MIPOCTHIX U
CIIO)KHBIX BEIISCTB B IIEPUOJIAX U
rpymnnax. DJIeKTPOHHBIS
cemeiictBa. Ocobennocmu
cmpoenust amomos d-onemenmos.
Cemeticmeo f-amemeHTOB.

cucteme JI. 1. Menaeneesa u
CTPOCHHEM €ro aToMa.
Cocmagnams dIEKTPOHHbBIE U
3JICKTPOHHO-TpadUICCKUC
(bopmyier aTOMOB S-, p- U
d-onemenmos.
Ilpeocmasnamo pa3BUTHE
HAyYHBIX TCOPUHN MO CIIHpPaTH
Ha OCHOBE Tpex
popmymHrpoBOK
Ilepuonnueckoro 3akoHa.
Onucvieams CTpOCHUE aTOMa
M CBOMCTBA XUMHYECKUX
3JICMEHTOB U UX COCAUHCHUN
Ha ocHoBe llepuonuueckoi
cuctemsl /[. 1. Menneneesa.
Ommnocums xumudeckue
9neMeHmbl K oMy Ui UHOMY
NEKMPOHHOMY CEMElCEY.
Packpvieams ocobennocmu
CMPOEHUs. AMOMO8
d-anemenmos u f-anemenmos.

KOMIIOHCHTaMU;
3. ®opmynupoBaTh yueOHYIO 3a/1auy Ha
OCHOBE COOTHECEHHSI TOTO, UTO YKe
MU3BECTHO y4allIUMCS, U TOTO, YTO €Ille
HE U3BECTHO.

Ilo3HaBaTeabHBIE

1. YMeTs caMOCTOSITENBHO IUTAHUPOBATh
ITyTH JTOCTHXCHUS IIeTIeH, B TOM YHCIe
aIbTepHATHBHEIC, OBJIA/ICHUE YMECHHAEM
COIIOCTABIIATH KCIIEPHUMEHTAIBHBIE H
TEOpPEeTUIEeCKHEe 3HAHUSA C
O00BEKTHBHBIMU PEATHSIMH JKU3HU.

2. Vicnonp30BaTh NpHeMbl pabOTHI ¢
nHpopmanueii (mouck u 0T6Op
HUCTOYHUKOB HEOOXOIMMOi
uHpOPMAIIUH, CUCTEMATH3AIIHS
nHdopMauum).

KoMMyHUKaTHBHBIE

1. BirageTs MOHOJIOTHYECKON U
JIUAJIOTHYECKON (hopMaMu pedd B
COOTBETCTBUH C HOPMaMH POJTHOTO
SI3BIKA; BBIPAXKATh CBOM MBICIIH C
JIOCTATOYHOW MOJHOTOH M TOYHOCTHIO;
2. ®opMupOBaHUE YMEHHUS paboTaTh B
napax, OTBE€4aTh Ha BOMPOCH! YUUTEs,
YMEHHE UCTIOJIb30BaTh XUMUIECKHUI
SI3BIK, YMEHHE paboTaTh ¢ XUMHUUECKON
MOCYI0H.

3. ®opMupoOBaHUE YMEHUS CIIyIIATh
YYUTENs], BECTH TUAJIOT C YIUTEIEM U
JPYTUMH YYAIIAMUCS.

JIMYHOCTHBIE

1. TIposiBNATH OTBETCTBEHHOE
OTHOIIICHHE K O0YYCHHUIO, YBAXKUTEILHOE
OTHOIICHHE K CTAPITUM ¥ MIIQIIIUM
TOBapHIIaM; 0OCO3HABATh IIEHHOCTh
3I0pOBOTO M Oe30macHoro odpasa
JKH3HH.

TEMA 2. CTPOEHUE BEHIECTBA

10 gacos

KoBaneHnTHas
XUMHYECKas CBA3b.
JdeMoHcTpanum.
Komnexknus BeniecTs
C KOBAJICHTHBLIM
THIIOM XUMHYECKOM
CBSI3H.

Bnaroponnsie I"a3sl,
MPUYMHA UX
CYIIECTBOBAHUS B
aTOMapHOM COCTOSTHUH.
KosaneHTHas CBA3H Kak
CBsI3b, BO3HHUKAIONIAs 3a
caeT obpa3oBaHUs OONIIHUX

OOBSICHITH UHEPTHBIC
CBOWCTBa 6JIArOPOIHBIX
razoB 0COOCHHOCTSIMH
CTPOCHHUS UX aTOMa.
XapakTepu3oBaThb
KOBaJICHTHYIO CBSI3b KaK
CBsI3b, BOSHHKAIOIIYIO 3a

PeryasiTuBHbIE:
1. IlnanupoBaHue y4eOHOTO

COTPYZHUYECTBA C YYUTEICM U
CBEPCTHUKAMH — OTIPEIEIICHUE [IEIIH,
(yHKIHH YIaCTHUKOB, CIIOCOOOB
B3aUMOJICHCTBHS.




SJIEKTPOHHEBIX AP nymem
nepeKpul8aHus 2NeKMpPOHHbLIX
opoumaneti. KpaTHOCTB
KOBaJICHTHOM CBSI3H.
OOMEHHBIH U TOHOPHO-
aKIETITOPHBINA MEXaHU3MBI
00pa3oBaHUs KOBaJICHTHOU
CBSI3U.
DIEeKTPOOTPHUIIATETLHOCTD
(90). Kimaccudukanus
KOBAJIEHTHBIX CBS3€H: IO
90 (nonsipHas u
HemnoJsipHast). Junonmu.
3aKOH ITOCTOSTHCTBA
cocTaBa JJIsl BEIIECTB
MOJICKYJISIPHOT'O CTPOCHHUSI.

cueT 0Opa3oBaHUs OOIIHUX
SJIEKTPOHHEBIX TIAp nymem
nepexpuleans INEeKMpPOHHBIX
opbumarneil.
Knaccudpunuposars
KOBAJICHTHBIC CBSI3H 110
pa3HBIM OCHOBAHUSIM.
VYcraHaBiIuBaTh 3aBHCUMOCTH
MEXIy THIIOM XUMHUYECKON
CBSI3H, TUIIOM
KPUCTAJTINYECKON pEIIEeTKU
Y (pu3HYECKUMH CBOMCTBAMH
BEIIIECTB.

Ilo3HaBaTeILHBIE:

1. OBiageHre OCHOBAMHU XUMHYECKOU
rPaMOTHOCTH: CIIOCOOHOCTHIO
AHAITU3UPOBATh U OOBECKTUBHO
OIICHUBATb KU3HEHHBIEC CUTYaIINH,
CBSI3aHHEIC C XUMHMEH, HaBbIKAMH
0e30macHOT0 0OpAaIeHHS C BEIECTBAMH,
HCTIOJIBb3YEMBIMH B TIOBCETHEBHOMN
JKH3HH.

KoMMYHHKATHBHBIE:

1. YyacTBOBaTh B KOJUIEKTUBHOM
00CyXaeH!H TIpodIIeM,
WHTETPUPOBATLCS B IPYIITY
CBEPCTHUKOB U CTPOUTH IIPOTYKTUBHOE
B3aMMOJICICTBHE U COTPYIHUYECTBO CO
CBepCTHI/IKaMI/I nu B3pOCJ'H)IMI/I.
JINYHOCTHBIE:

1. VuuteBath pa3Hble MHCHHS U
HWHTEpECH 1 000CHOBHIBATh
COOCTBEHHYIO IMO3HIIHIO.

HMonnas xumuyeckas
CBS3b.
JdeMoHCcTpauuu.
O0pa3isl MHHEPAIOB
H BEIIECTB C
HOHHBIM THUIIOM
CBSI3M: OKCHJIA
KaJIbIHs,
pa3IuYHbIX COJIEH,
TBEpABIX LIEI0YEN,
rajmrTa, KaJbIuTa.

Housbl 1 ux
KJIacCU(PUKAIUS: 10 3apsiay
(aHWOHBI M KATHOHBI), 10
cocTaBy (IIpOCTHIC U
cioxHseie). Cxema
o0pa3zoBaHUs MOHHOM
CcBsi3U. PopmynbHas
eounuyda.
OmmuocumensHocmy
Knaccugurayuy XumuyeckKux
ces3ell Ha UOHHbLE U
KOBaleHmHble NOJsApHbILe.

Xapaxmepuzosamv NOHHYIO
CBsI3b KaK CBSI3b,
BO3HUKAOIIYIO ITyTEM
OTJa4¥ WJIHA IIpHUeMa
SJIEKTPOHOB.
Knaccugpuyuposams noHbI
10 Pa3HBIM OCHOBAHMUSIM.
Yemanasnusamo
3aBUCUMOCTH MKy THIIOM
XUMUYECKON CBSI3U, TUIIOM
KPUCTAJUTMICCKON PEIICTKH
¥ (GU3HISCKUMH CBOVICTBAMU
BEIIIECTB.

PeryasituBHble:
1. CaMOCTOATENTFHO aHATU3UPOBATH

YCIIOBHS
JOCTHKEHHS [T HA OCHOBE yuéTa
BBIJICJICHHBIX YUUTEJICM OPUCHTHPOB
JICHCTBHUS B HOBOM y4eOHOM MaTepHale.
Ilo3HaBaTe/IbHBIE:

1. Co3naBaTh 1 peoOpPa30BEIBATH
MOJIEITH ¥ CXEMBI TSl PEUICHUS

3a7a4.

2. O6001mAarey MOHATUI —
OCYILECTBIISITH JIOTHYECKYTO

OIIEePaIHIO TIEPEX0/ia OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO.

KoMMyHUKaTHBHBIE:




MeTanisl ¥ CILIaBbI.

MeTannugeckas
XUMUYECCKas CB3b.
JdeMoHCTpanuu.

KOJ'IJ'IGKIII/UI MCTAJIJIOB.
KOJ'IJ'IGKIII/UI CIIJIaBOB.

OO6mue ¢usudeckue
CBOWCTBa METAJLIOB:
3JIEKTPOIIPOBOAHOCTb,
MPOYHOCTb,
TEIIOMPOBOIHOCTb,
METAJTHYECKU OJIeCK,
TTACTUIHOCTE. Cniaebl
uepnvie u yeemnvie. Cmanv,
yyeyn. Jlamymw, 6ponsa,
menvxuop. MeTanmaeckas
CBsI3b. 3asucumocmo
INEKMPONPOBOOHOCIU
MEmanios om memnepamypul.

Xapaxmepuzosamu
METAJUIMYECKYIO CBS3b KaK
CBSI3b MEXKJIy aTOM-HUOHA- MU
B MeTajjiax M cIjiaBax
MOCPEACTBOM
0000IIECTBIEHHBIX
BaJICHTHBIX DJICKTPOHOB.
ObvsacHams eTUHYIO
MPUPOTY XUMHUUIECKUX
CBSI3CH.

Yemanasnusamo
3aBUCHUMOCTh MEXKIY TUIIOM
XUMHUYECKOMN CBSI3U, TUIIOM
KPUCTAJUINYECKOUN peIeTKU
1 (pu3HYECKUMH CBOMCTBAMH
BEILICCTB.

1. AneKkBaTHO UCHIONB30BaTh PEUEBLIC
CpeCTBa AJIS peIIeHNs] Pa3InIHbIX
KOMMYHUKATHBHBIX 33/a4; BIaJETh
YCTHOM U MUCBMEHHOM Peublo; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE,

JIMYHOCTHBIE:

1. ®opMupOBaTH HKOJIOTUIECKOE
MBIIIUICHUE: YMEHHE OI[CHUBATEH CBOIO
JeSITeIBHOCTD U MIOCTYIIKH JPYTUX
JOAEH C TOYKH 3PCHUS COXPAHEHUS
OKpY>Karoulei cpebl.

ArperatHslie
COCTOSIHUSA
BEIIECTBA.
BonoponHas cBsi3b.
JdemoHcTpanum.
Bo3sronka noja.
Monens MOISIpHOTO
oO0Bpema
ra3000pa3HBIX
BEIIIECTB.
IMonyuenue n
pacrio3HaBaHHe
ra3oB: YIJIEKHCIIOTO
rasa, BOJIOpOJa,
KHCIIopoaa,
aMMUaKa, dmuiend,
ayemuena.

ArperaTHbI€ COCTOSIHUSA
BEIIECTBa Ha IIpUMepe
BOJIbI. 3aKOH ABOTaapo.
Ilepexonsl BeecTBa U3
OJIHOT'O arperaTHoro
COCTOSTHUS B IPYTOE.
Banoepsaanvcoso
83aumodelicmaue.
MexMmoneKkynspHast
BOJOPOIHAS CBSI3b.
MexaHu3M ee 00pa3oBaHUS
Ha IpUMepe BOJbI U
cnupmos.

CBOICTBa BEIIECTB C 9TUM
THUIIOM CBSI3U. AHOMaJIbHbBIC
CBOMCTBA BOJIHI,
00yCIIOBJICHHBIE
MEXKMOJICKYISIPHOH
BOJIOPOJHOM CBS3BIO.
Hcnonvzosarnue 600vl 6
b6bImy U HA NPOU3BOOCMEeE.
BaytpumonekyspHas
BOJOpOAHAs CBs3b. Ee
3HAYeHUe 8 OP2aHU3AYUU
CMPYKMYPbl HCUSHEHHO
BANCHBIX OP2AHUYECKUX
sewecms.

XapaKTepu3oBaTh
OCOOEHHOCTH arperaTHoro
COCTOSIHHSI BEILIECTB

Ha OCHOBE MOJICKYJISIPHO-
KHHETHYECKUX
npeJICTaBICHUN.
VYcranaBiauBaTh
MEXIPEIMETHBIC CBSI3U C
(u3uKoi Ha ATOW OCHOBE.
VYcranaBiauBaTh
MEXIPEIMETHBIC CBSI3U C
OHOJIOTHEN HA OCHOBE
paccMOTpEeHUsI TIPUPOJIBI
BOJIOPOJIHOM CBSI3U U €€ POJIU
B OpraHu3alliM )KUBOU
MaTepHu.

Twuner

ITonsiTHE O

Knaccugpuyuposams

PerysiTuBHbBIC:
1. BHOCUTH HEOOXOIUMBIE KOPPEKTUBHI

B ICHCTBHE MOCIIE €T0 3aBEepIICHHUS Ha
OCHOBE €r0 OIIEHKH U y4eTa Xapaxkrepa
C/I€TTaHHBIX OIINOOK.

2. OCymIeCTBIATh KOHCTATUPYIOMIHNA 1
TIPEABOCXUIIAIOIINN KOHTPOJIb TI0
pe3ysbTaTy U 10 CIoco0y NeHCTBHS;
aKTyaJIbHbI KOHTPOJIb Ha yPOBHE
TIPOU3BOJILHOTO.

3. BrigBurare BepcuM pelieHus
Mpo0JIeMBI, 0CO3HABATh KOHEUHBIN
pe3ynbTaT, BRIONPATh U3 MPEAIOKEHHBIX
1 FICKaTh CAMOCTOSITEIIFHO CPE/ICTBA
JOCTIDKEHHS LISITH.

Ho3HaBaTe/bHbIE:

1. ®opmupoBarhs yCTOWYMBBINA y4eOHO-
MO3HABATENBFHOTO HHTEPEC K HOBBIM
00IIMM crIoco0aM penieHus 3a1ad.

2. ®opMUpPOBaTh YMEHHS
YCTAHABIIMBATH CBS3H MEXKIY PEabHO
HaOJII01aeMbIMHA XUMHYECKUMU
SIBJICHUSIMU M TIPOLIECCaMU,
MPOUCXOAIINMHI B MUKPOMHPE,
OOBSACHATH PUIMHBI MHOTOOOPA3Hst
BEILECTB, 3aBUCHUMOCTb HX CBOWCTB OT
COCTaBa M CTPOEHHMSI, & TaKKe




KPUCTAIINYECKUX
pELIEeTOK.
JdeMoHCTpanuu.
Monenu
KPUCTAINTMYECKHUX
PELIETOK Pa3INYHBIX
TUNnoB. Ilpumepsl
BCIIECTB C MOHHOM,
aTOMHOM,
MOJIEKYJISIPHOU U
METaJUTMICCKOM
KPUCTAITUYECKUMU
pelieTkamu.
JlaGopaTopHbie
ONBITHI. 1.
Onpenenenue
CBOMCTB HEKOTOPBIX
BEIIICCTB Ha OCHOBE
THIIA
KPUCTAIINYECKOMN
peuieTku. 2.
O3HaKOMIJICHHE C
KOJUJIEKIIUEN
MMOJIUMEPOB:
jaacTMacc u
BOJIOKOH, ¥ U3JCTUI
W3 HUX.

KPUCTAJNIMYECKUX
peurerkax. Tumsl
KPUCTAJTIMYECKUX
pelIeToK: HOHHas,
MOJIEKyJIsIpHasl, aTOMHas,
MeTaJUINYecKasl.
XapaxTepHble pU3nIECKHIE
CBOMCTBA BEHIECTB,
00yCIIOBIICHHBIC THUIIOM
KpHUCTAIINYECKON
peIIeTKH.
IIporuosupoBaHue CBOMCTB
BCUICCTB IO TUITY
KPUCTAJINYECKON PELIETKU
" oOpaTHasi 3aja4a.
Annorponus,
00yCJIOBJICHHASI TUIIOM
KPUCTAIIINIECKON
peuIeTKH.

Xapaxmepnule 6uvl
KPUCMATIULECKUX PEULeTNOK
Memannos.

Amop¢HBIe BelecTsa, Ux
omaudUmenbHble CE0LCMEdA.

TBEpJIbIC BEIICCTBA HA
KPUCTAJUTMYCCKUEC U
amopdHsle.

Yemanasnusamo
3aBUCUMOCTH MKy THIIOM
XHUMHYECKON CBSI3H, TUIIOM
KPUCTAJIINYECKON pEIeTKU
1 GU3NISCKUMH CBOMCTBAMU
BEIIECTB.

O0vsicHsamob SIBJICHUE
aJUTOTPOITHH.
Hnnrocmpupoeams 310
SIBIICHUC Pa3IMYHBIMHU
MIpUMEpPaMH.

3aBUCUMOCTbh IPUMEHEHUS BEUIECTB OT
HX CBOMCTB.

KoMMyHUKATHBHBIE:

1. ApryMeHTHPOBaTh CBOIO TO3UIIHIO U
KOOpPAUHUPOBATH €€ ¢

MO3ULIHUSMU MaPTHEPOB B
COTPYJHHUYECTBE IPH BEIpaOOTKE
00IIIero perIeHus B COBMECTHON
JESATEIBHOCTH.

2. AIeKBaTHO MCIOIb30BaTh PEUEBBIC
CpeICTBa AJIS pEIIeHHUs Pa3InIHbIX
KOMMYHUKATHBHBIX 337a4; BIAJETh
YCTHOH U IMCBMEHHOM PEYblO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHE

JIMYHOCTHBIE:

1. YMeTs orieHNBaTh MPAaBWIBHOCTD
BBINOJIHEHNS y4eOHOH 3a1aum,
COOCTBEHHBIC BO3MOXKHOCTH €€
peleHus.

2.AHann3nupoBaTh SMOLMOHAIIbHBIC
COCTOSIHUS, ITOJTyYEHHBIE OT YCIEIIHOM
(meycmienrHoit)

JeSITeIbHOCTH, OICHUBATH MX BIHUSHUE
Ha HACTPOEHUE YEJIOBEKA.

YucTble BeulecTsa u
CMecCH.
JdemoncTpanuu.
O0pas3ipl MHHEPAIOB
Y TOPHBIX TTOPOS.
O06pa31sl
OUYMILIEHHON
caxapo3bl U
HepahUHIPOBAHHOT
0 KPHUCTAIITUIECKOTO
caxapa,
COJZIEpXKAIIETO
TIPUMECH.
Jucmunasiyust 600wl
Kak cnocob o4ucmxu
om npumecetl.
JlaGopaTopHbie
OMBITHI. 3.
XKectkocTp BOJIBI.
Ycrpanenue

OTtnuune cMmeceii oT
XUMUYECKUX COCTUHEHUH.
I'omorennslie u
reTepOreHHBIE CMECH.
MaccoBas 1 oObeMHast
JIOJIM KOMITOHEHTA B CMECH.
ITpumecu. Bnusuaue
NpuMecei Ha CBOMCTBa
BellecTs. MaccoBas u
00BEeMHas TOJIN IPUMECEH.
Knaccugurayus
XUMUYECKUX 8euyecms no
cmenenu Yucmomal.

Haxooums oTnA4ust cMecei
OT XUMHNUYCCKHUX COGI[I/IHGHI/Iﬁ.
Ompasicams COCTaB cMecei ¢
MOMOIIBIO MTOHSTHUS

«JI0JIsI» MaccoBasi U
o0beMHas.

IIpouzeooums pacyeTsl ¢
HMCIIOJIL30BAHUEM 3TOTO
TIOHATHUS.

Yemanasnusamo
3aBUCHUMOCTH Me>1<11y
pa3JTI/I'-II/I$[MI/I B (bHSPI'—IeCKPIX
CBOMCTBaX KOMIOHCHTOB
CMeCeHr U crrocodbaMu nx
pa3nescHus.

PeryasitTuBHbI€:
1. [InaHupoBaTh CBOM JIEHCTBUS B

COOTBETCTBUU C IIOCTABJICHHOM
3a/1aueii M yCIOBUSAMH €€ PeaTn3aiuu.
Ilo3HaBaTe/bHbIE:

1. OcymiecTBuATH BBIOOP

Hanbosee 3 PEeKTUBHBIX

CHOCO0OB pELICHUS 3314 B
3aBHCHMOCTH OT KOHKPETHBIX
YCIJIOBHIA.

2. CTpouTh 0Ka3aTeNbCTBA B
OTHOIIICHUU BBIABUHYTHIX THIIOTE3 U
(bopmynrpoBaHUe BHIBOIOB.
KoMMYHHKATHBHbBIE:

1. CoBepIlicHCTBOBATh YMEHUC
JIOTOBAPHBATHCS U IPUXOIUTD K
0011eMy PELIEHUIO B COBMECTHOM
JeATEeIILHOCTH.

JIMYHOCTHBIE:

1. ®opMupoBaTh BEIPAKECHHYIO




JKECTKOCTH BOJBI. 4.
O3HaKoOMIJIEHHE C

yCTOP‘I‘{I/IByIO yqe6H0-H03HaBaTCHbHyIO
MOTHBAIIUIO YYCHUA.

MHHEpaJIbHBIMHU
BOJIAMU.
9 Hucnepcuslie INonsaTue o AUCHEPCHBIX Xapaxmepu3zoeams pa3auuHbIe PeryisiTuBHbIe:
CHUCTEMBL. cucremax. Jucnepcuast dasa THIIBI AUCTIEPCHBIX CHCTEM Ha 1. BHocuTh HEOOX0IMMBIE KOPPEKTHBEI
JeMoHcTpanuu. U IU