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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma cocrtasiieHa g pabotel 1o yaeOHukam O. C. 'abpuensina «Xumus. ba3oBerii yposenb» maist 10, 11 xiraccos.
Pabouass nporpamma cpemHero oOmiero oOpa3oBaHHMs IO XHUMHHM COCTaBjieHa Ha ocHOBe @DenepalibHOIO TIOCYJIapCTBEHHOIO
00pa3oBaTeNILHOTO CcTaHjapra obmiero oOpazoBaHus. B Hell Takke yUYHTHIBAIOTCS OCHOBHBIC MAEU M ToJiokeHus: [IporpamMmbl pa3BUTHS U
(opmupoBaHusl yHUBEpPCAIbHBIX YUESOHBIX JIEHCTBUI JJIsl CpeHero oo1iero oopa3oBaHus.

B paloueit mporpamMMe npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHUJOB JACATEIBHOCTH OOydYaeMbIX, MPEACTABICHHBIX B IpOrpamMmMax
JUIs Ha4yaJIbHOTO OOIIEero M OCHOBHOTro oOmiero oOpaszoBanus. OJHAKO cojliep)kaHHE JaHHOM pabodeil mporpamMMmbl UMEEeT OCOOEHHOCTH,
00yCIJIOBJIEHHBIE, BO-TIEPBBIX, IPEJIMETHBIM COJEPKAHUEM U, BO-BTOPBIX, ICUXOJIOTMYECKUMHU BO3PACTHBIMIA OCOOEHHOCTSMU O0yYaeMbIX.

I[Ipy wu3ydyeHUH XUMHUH, TAE€ BEAYILIYIO pOJb HWrpaeT MO3HaBaTeJbHAas AESITEIILHOCTh, OCHOBHBIE BHJbI Y4YE€OHOH AESITEILHOCTH
00y4Yarommuxcsi Ha ypoOBHE Y4e€OHBIX ASUCTBHUHA BKIIOYAIOT YMEHHS XapaKTEPHU30BaTh, OOBSICHATH, KIIACCH(UIIMPOBATH, BIAJIETh METOIAMHU
HAY4YHOTI'0 MO3HAHMWS, TOJITHO U TOYHO BBIpaXXaTh CBOM MBICIIH, apTyMEHTHPOBATh CBOIO TOYKY 3pEHHs, pad0oTaTh B IpyMIle, IPEACTABIATh U
coo0maTh XUMHYECKYI0 HHPOPMAIIHIO B YCTHOW ¥ MUCBMEHHOU opme u ap.

OpHol M3 BaKHEHIIMX 3a7ad OOydeHHsS B CPEIHEH IIKOJE SIBIISISTCS MOATOTOBKA OOYYAIOIIHMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY >KM3HEHHOTO U npodeccuoHanbHOro mytu. O0yyJarommecs: JOKHbBI HAYUYUThCSI CAMOCTOSITEIbHO CTaBUTh LIE€JIM U ONPEAEIATh IIyTH
WX JOCTHKEHUSI, HCIIOJIb30BAaTh IPHOOPETEHHBIN B IIIKOJIE ONBIT JIESTEILHOCTH B peajibHON KU3HU, 32 paMKaMu y4eOHOro mpoliecca.

CornacHo 00pa30BaTeIbHOMY CTAaHAAPTY 21A6HbIE YeaU CpeoHe20 0bwe20 00pa308aHUL.

1) ¢QopmMupoBaHHE I1IE€JIOCTHOTO MPEJCTABIECHUS O MHPE, OCHOBAHHOTO Ha IIPUOOPETEHHBIX 3HAHUSAX, YMEHHSIX U CcIoco0ax
NEeSATEIIbHOCTH;

2) mnpuoOpeTeHHe OnbITa Ppa3HOOOpa3HOM JAEsITEIbHOCTH, OIbITA MO3HAHUSA U CAMOIO3HAHMUS;
3) HoAroTOBKa K OCYIIECTBJIECHHIO OCO3HAHHOTO BBIOOpA MHAMBUIYAILHON 00pa30oBaTeIbHOM MM TPO(ecCHOHaIbHON TPaeKTOPHH.
Bosnb11oii Bki1aa B JOCTHKEHUE 3TUX LI€JIEN cpegHero o01iero 00pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOMOPOE RPU3EAHO 00eCnevyums.

L4 (bOpMI/IpOBaHI/IC CHUCTEMbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBCHHOHay‘IHOﬁ KapTUHBI MHUDPA;

e pa3BUTHE JMYHOCTH OOYYAIOIIUXCS, MX MHTEJUIEKTyaJlbHOE€ M HPaBCTBEHHOE COBEPIICHCTBOBaHUE, (OpMUpOBAHHUE Yy HUX
T'YMaHHUCTUYECKUX OTHOIIEHUM U 9KOJIOTHYECKH LIEJIeCO00pa3HOro NOBEIEHUSsI, B ObITY U TPYAOBOU A€ TEIbHOCTH;

L4 BBIpa6OTKy y o6yqa}om14xc51 ITIOHUMaHMU A 06].L[CCTBCHHOI>1 HOTpC6HOCTI/I B pa3sBUTUHU XHUMHH, a TaKKC (I)OpMI/IpOBaHI/IC Y HHUX
OTHOIIICHHS K XMMHH KaK BO3MO>KHOM 00J1acTu 6yz[ymel71 npaKTqucxoﬁ ACATCIBbHOCTH,

L4 (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ Oe3omacHoro 06pameH1/151 C BCIICCTBaMU, UCITIOJIb3YCMbIMHU B MOBCEIHEBHOM >KH3HHU.

esu n3ydyeHust XMMHUHM B CPeIHEH LIKOJIE:

® (1)OpMI/IpOBaHI/Ie y 06yqa10m1/1xc;1 YMEHUA BUACTH W IIOHHUMAaThb HCHHOCTH O6paSOBaHI/I${, 3HAYUMOCTh XHMHUYCCKOI'O 3HAHUA OJIdA
KaXXa01ro 4€JIOB€Ka, HE3aBUCHUMO OT €Iro HpO(l)eCCHOHaHBHOﬁ JACATCIBbHOCTH,

* (QopmupoBanne y oOydJarolmmuxcsi yMEHHNW pa3iandaTh (aKThl U OIEHKHW, CPAaBHUBATh OIICHOYHBIC BBIBOABI, BUJIETh HX CBS3b C
KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CHUCTEMOM LIEHHOCTEH, (OpMYIIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3ULIHIO;

* (opmupoBaHue y 00ydarommnxcs 1IeJI0CTHOTO NPEICTABICHUSI O MUPE U POJIM XUMHUHU B CO3JIaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHBI MHpPa; YMEHHS OOBSICHITHh OOBEKTHI U MPOIECCHl OKPYKAIOIIEH JIEHCTBUTEIFHOCTH — MNPHUPOJTHOMN, CONMAIBHOM, KYJIbTYPHOMH,
TEXHUYECKOU CpC€Abl, — HUCITIOJIB3Ys AJI5I 3TOT'O XUMUYCCKUC 3HAHUA,



* mpuoOpeTeHHe OOYyYaIOUIMMUCS ONbITa Pa3HOOOpPa3HOUl NEeATEIbHOCTH, OIbITa IMO3HAHUS M CaMOINO3HAHWUS;, KJIIOUEBBIX HABBIKOB,
HMEIOIINX YHHUBEpPCAJIbHOE 3HAUCHUE I PA3IMUYHBIX BHUJOB JIEATEIILHOCTH (HABBIKOB PEUICHUS NPOOJIEeM, NPUHATHS PELICHUN, MOHCKa,
aHanm3a U 00padoTku MH(PpOpPMAIINH, KOMMYHUKATUBHBIX HAaBHIKOB, HABBIKOB M3MEPEHHI, HABBIKOB COTPYIHHUYECCTBA, HABHIKOB O€30MacHOTO
oOpalleHus ¢ BelecTBaMy B IOBCEAHEBHOM KU3HU).

LleHHOCTHBIE OPUEHTUPHI COAEPIKAHUS Kypca XMMHUH B CPEAHENH IIIKOJIE HE 3aBHUCAT OT YPOBHS U3YyUCHUS U OIPEICISIOTCS CIIeIU(UKON
XUMHUU Kak Hayku. [ToHSTHE «II€HHOCTB)» BKIIIOYAET €JUHCTBO OOBEKTUBHOIO (caM OOBEKT) U CyOBEKTHUBHOrO (OTHOLIEHHE CyOBEeKTa K
00BEKTY), MOATOMY B Ka4eCTBE IIEHHOCTHBIX OPHUEHTHPOB XHUMHUUYECKOTO 0Opa30BaHMs BHICTYIAIOT OOBEKTHI, U3y4aeMble B Kypce XHMHUH, K
KOTOPBIM y ydammuxcsi (opMUpyeTCsi IEHHOCTHOE OTHolIeHHe. [Ipu 3ToM Beayllyio poOJib UTParoT MO3HAaBaTEJIbHBIE IIEHHOCTH, TaK Kak
JaHHBIA y4eOHBIM IpeAMET BXOAUT B IPYIINy IPEIAMETOB IIO3HABATEIbHOIO IMKJA, IJIaBHAs LI€Jb KOTOPBIX 3aK/IIOYAETCS B HM3YUYEHUHU
NPUPOJIBI.

OCHOBY NO3HaBaTEJbHbIX LIEHHOCTEW COCTABISAIOT HAy4HbIC 3HAHWsS, HAy4dHbI€ METOJbl MNO3HAHUS, a LEHHOCTHbIE OpPHEHTALUH,
(hopMupyeMbIe y ydanuxcs B IpolIecce N3yUCHUs] XUMUH, IPOSIBIISTFOTCS

¢ B IIpU3HAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTH;
® B IOCHHOCTH XHUMHUYCCKHUX METOJ0OB HUCCJIICJOBaHUA J’KUBOMW U HEKHUBOM IpHUpoOabI;
¢ B IIOHHMMAaHHH CIIOKHOCTHU U IIPOTHUBOPCUYHUBOCTHU CaMOTI'O IIPOI€CCa ITO3HAHUA KaK U3BECYHOI'O CTPEMIICHUSA K Hctune.

B kauecTBe O0O0BLEKTOB HCHHOCTeﬁ TpyAa U OnITa BBICTYITAOT TBOPYCCKasdA COo3uAarciibHass ACATCIBbHOCTD, 3,[[0p0BBII71 06p83 KHU3HH, a
OCHHOCTHBIC OPUCHTAIIUN COACPIKAHUA KypCa XUMHUHU MOTYT paCCMaTpuUBaTLCS KaK (I)OpMI/IpOBaHI/IeI

* YBaXXUTEJIbHOI'O OTHOILICHUS K CO3UAATENILHOMN, TBOPUYECKON JI€ATEIHLHOCTH;
MOHMMAaHUs HEOOXOIMMOCTH 3/I0POBOI0 00pa3a’KU3HHU;

* TOTPEOHOCTH B 0€3yCIIOBHOM BBITIOJTHEHUH MPABUJII O€30ITaCHOTO MCIIOJIb30BaHUS BEIIECTB B IIOBCEIHEBHOM )KU3HU;
* CO3HATEIbHOIO BbIOOpa Oynay1iei mpodeccunoHaTbHOU AesITETbHOCTH.

Kpr XUMHNHN 06na):[aeT BO3MOXXHOCTAMHU TJIA (l)OpMI/IpOBaHI/IH KOMMYHHUKAaTHUBHBIX ILIEHHOCTEM, OCHOBY KOTOPBIX COCTaBJIANOT IIPONCCC
O6IJ_ICHI/IH, IrpaMOTHas pCyb.

HCHHOCTHBIC OpHUCHTAIUN KYypCa HAIIPABJICHbI Ha BOCIIUTAHHUC Y 06yqafonmxc;1:

¢ IIpaBHUJIBHOI'O MUCIIOJIb30BaHMUA XUMHIECKOU TCPMHUHOJIOTHUHA U CUMBOJIMKHU

hd HOTpe6HOCTI/I BCCTHU AUAJIOT, BBICIIYIIIMBATH MHCHUC OIIIIOHCHTA, Y1aCTBOBATh B IUCKYCCHUH,
* cnocoOHOCTH OTKPBITO BbIpA)KaThb U aPIr'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUSL.

O0mas xapakTepucTuKa y4eOHOro Kypca
KecTkuit TMMUT BpeMEHHU, OTBEICHHBIN HAa U3y4YEeHHE XUMHU Ha 0a30BOM ypPOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeIeNIIN THIATEJIbHBIN 0TOOP colepKaHus Kypca XUMUHU, KOTOPBIM TTO3BOJIUT:

e COXpPaHUTHh JOCTATOYHO ILEJIOCTHBIM M CHUCTEMHBIN KypC XUMHH, KOTOPBIH (OopMHUpOBajCs Ha MPOTSHKEHUHU JIECSITKOB JIET, KaK B
COBETCKOM, TaK U B POCCUUCKOM IIKOJIE;

e 0CBOOOIUTH KypC OT U3JIUIIHE TEOPETU3NPOBAHHOI'O U CII0KHOTO MaTepuaia, Uis OTpabOTKH KOTOPOTro TpeOyeTCsi HEMAJIO BPEMEHU;
¢ MaKCHUMaJILHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKAHUHM YUeOHON NUCIUIUIMHBI, KOTOpasi HOCUT CyryOO YacTHBIN XapakTep U



YMCCTHa, CKOpEC, AJIsd HpO(I)I/IJIBHI)IX ITKOJI U KJIaCCOB,

® BKIHOYUTH B KYpC Marcpual, CBSI3aHHBIM C HOBCCI[HGBHOﬁ KHU3HBIO YCJIIOBCKaA, C 6y,[[y1l[€171 HpO(l)eCCHOHaHBHOfI ACATCIBbHOCTBIO
BBIITYCKHHKA, KOTOpasa HE UMECT SAPKO BBIpa}KeHHOf/’I CBSI3U C XIMHEH.

Metonos0orn4eckoii OCHOBOIl IMOCTPOEHUsT Y4eOHOIO COAEp)KaHUS XUMHUH JUIs cpe/iHel Kokl 0a30BOI0 YPOBHS SBUJIACH UOeA UHMEPUPOBAHHOZ0
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpykTypa mnOpeajaraeMoro Kypca pemaeTr JABe NpoOjieMbl HMHTerpanuu B oOyueHun xumuu. [lepBas — 310 snympunpeomemmas
unmezpayus y4eOHOU AUCHUIUIUHBI «XUMHUs». Vnes Takoil MHTErpanuu AUKTYET CICAYIOIIYI0 OYepEeIHOCTh U3YUE€HUs pa3JeiioB XUMHUU:
BHayaje H3y4yaeTcs OpraHuyYecKasl XUMHsA, a 3aTeM — XuMHus oOmas. Takoe cTpyKTypupoBaHHE OOYCJIOBJIEHO T€M, 4YTO 00O0OlLIeHHE
CoJZiep>KaHus IpeIMeTa MO3BOJISIET Ha 3aBEpIIAIONIEM dTarne c(hOPMUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI MPEACTABICHUE O XUMHUH KaK O
LICJIOCTHOM HAayKe, 0Ka3aTh €IMHCTBO €€ MOHSATHUH, 3aKOHOB U T€OPHUM, YHUBEPCAIBHOCTh U NPUMEHUMOCTb MX KaK IJI1 HEOPraHUYECKOM,
TaK U JJ1 OpraHn4YeCcKON XUMUH.

Btopas — aTo mescnpeomemnasn unmeepayusi, IO3BOJISIONIAs HAa 0a3e XUMUU OOBESIUHUTH 3HAHUS 110 (PU3HKE, OMOJIOTuH, reorpaduu,
SKOJIOTHH B €IMHOE ITOHUMAaHUE TIPUPOIBI, T. €. CGPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. ITo
MO3BOJIMT CTapPIIEKJIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAaHUN IO XUMHUU BOCHPUITUE OKPYKAIOIIEro MUpa OyIeT HEHOJIHBIM U YILIEPOHBIM, a
JIIO/IM, HE MNOJIyYMBIIME TaKUX 3HAHUN, MOTYT CTaThb HEOCO3HAHHO OINACHBIMH JJIsl 3TOTO MHUpa, TaK KaK XMMHYECKH HErpaMOTHOE
oOpallleHHe ¢ BeleCTBaMU, MaTepUajlaMU U IPOLECCAMU I'PO3UT HEMaJIbIMU Oe/1aMU.

Kpome 3tux AByX BeAyLIMX MHTETPUPYIOMIMX UAEH, KypC peajiu3yeT U €lI€ OJAHY — UHMeSPayuo XUMU4eCKuUx 3HaHUull ¢ 2yMAHUMapHbIMU
oucyunauHamuy: UCTOPUEH, JTUTEepaTypoil, MUPOBON XYJ0KECTBEHHOM KyJIbTYpOil. DTO, B CBOIO OdYepeb, MO3BOJISET CPEeACTBAMU yuyeOHOIro
npeaMeTa IoKa3aTh poOJib XMMHUM U B COLUAIbHOM cdepe dYeloBeYEeCKOW JesITEIbHOCTH, T. €. IOJHOCTBIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOenHocTH coJep:kaHusi 00y4YeHHUS] XMMHUHU B cpeiHel (MOMHOM) miKoje 0OyCIOBJIEeHbl CHeU(PUKON XMMUM KaK HayYKU M MOCTaBJIEHHBIMHU
neiassMu. OCHOBHBIMHU IIpOOJIEMaMy XHUMHHU SIBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUs BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4E€HHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBAaMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTENH XUMHUYECKUX PEAKIIUN U IIyTEH YIPABJICHUS UMHU B LEJISAX
MOJIy4eHHsI BEIIEeCTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe Nmo XMMHM HAILUTM OTPaKE€HHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHUS O COCTAaBE€ M CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHUYECKUX CBOMCTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlHsD»» — 3HaHUS 00 YCJIOBHUSAX, B KOTOPBIX MPOSIBIISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHUYECKHUMH MPOIIECCAMU.

e «IIpuMeHeHne BEeUIeCTBY» — 3HAHUS U OTBIT MPAKTUUYECKOU NEITEIILHOCTHU C BEIIECTBAMU, KOTOPhIE HAMOO0JIEe YaCTO YHOTPEOIISIFOTCS B
MMOBCEIHEBHOM KU3HH, ITUPOKO UCTIOJIBL3YIOTCSI B MTPOMBIIIJIEHHOCTH, CEIILCKOM XO3sIMCTBE, HA TPAHCTIOPTE.

e «SI3BIK XUMHUI» — CHUCTEMa BOXXHEHIIINX MOHITHHA XUMHUH U TEPMHUHOB, B KOTOPBIX OHU OIMMCHIBAIOTCSI, HOMEHKJIaTypa HEOPTaHUIECKUX
BEIIIECTB, T. €. UX Ha3BaHMs (B TOM YHCIJIE U TPUBHUAIBHBIE), XUMHUYECKHE (POPMYJIbI U YPaBHEHUSI, a TaK)Ke MpaBuiia NepeBoga UHGOpMaIIU C
€CTEeCTBEHHOTO SI3bIKa Ha SI3bIK XUMHUH U 00paTHO.

MecTo npeamera B y4eOHOM I1aHe

denepanbHbIi rOCyJapCTBEHHBII 00pa30BaTENbHBIM CTAaHAAPT IpPEeAyCMaTPUBACT M3YyUYECHHE Kypca XHMHHM B CpPEIHEH IIKOJIe KakK
COCTaBHOM YaCTH MpeIMETHOU 00acTH « ECTeCTBEHHOHAYYHBIC TIPEIMETHDY.



B basucHom yueOHOM IUIaHe cpeaHed (TIOJIHOM) MIKOJIBI XUMHsS BKJIIOUeHa B pasznen «Coaepkanue, (GopMHUpyeMOE YyYaCTHHUKAMU
00pa3oBaTebHOrO Mporecca». O0yJaronecs: MOTYT BBIOPATH [T M3yYEHUS MM MHTETPUPOBAHHBIN KypC €CTECTBO3HAHUS, WU XUMHIO, KaK
Ha 0a30BOM, TaK M Ha YIIIyOJICHHOM yPOBHE.

Pabouas mporpamMma nmo XMMHH JJIsI CpeHEro oomiero oOpa3zoBaHus Ha 0a30BOM ypOBHE COCTaBJICHA M3 pacyeTa 4acoB, yKa3aHHBIX B
BasucHom yueOHOM 1u1aHe 00pa30oBaTEeNbHBIX YUPEXKACHHI 0011ero oopa3oBaHus: 1o 1—2 yaca B HEIEIIO.

H.Tlal-ll/lpyeMLIe pe3yJabTaThbl 0OCBOCHUS COAECPKAHUA KypCa

JlesATeNbHOCTh y4HTeNsl B OOyYeHHUM XMMHHU B CPEJHEH IIKOJIe JOJDKHA OBITh HAalpaBiieHa Ha JIOCTHIKEHHUE OOYYAOIIMMUCS CIEIYIOMNX

JIUYHOCHHDBIX PE3YIbIMAM06.

— B LICHHOCTHO-OPHUEHTALIMOHHON cdepe — oco3HaHue pOCCUINCKON I'pakJaHCKON MJICHTUYHOCTH, ITATPUOTU3MA, YyBCTBA F'OPJAOCTH 32
POCCHUICKYIO XMMWYECKYIO HAYKY;

— B TpYyIOBOH cdepe — 20moeHOCmb K OCO3HAHHOMY BBIOOpY JajibHEWIIell o0pa3oBaTeIbHOM TpaeKTOpUH WM TPYyIAOBOI
JIEeSITEJIbHOCTH;

— B II03HABaTEIbHOW (KOTHUTHBHOM, HHTEIUICKTYAIIbHOW) chepe— yMmeHue yIpaBiisaTh CBOCH T03HABATEIIbHOM ISSITEIIbHOCTBIO.

Memanpeomemnuvie pe3ynvmamot 0céoenusn euinycKnukamu cpeonei (noaHolL) WKL Kypca XumMuu:

—  UCNOIb308aHUe YMEHUM U HAaBBIKOB PA3JIMYHBIX BUJOB IMO3HABATEJILHOM J1€ATEIbHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(cuctemMHO-MHGOPMALIMOHHBIN aHAIIN3, MOACIIMPOBAHUE) JIJII U3YyUSHUS PA3IMYHBIX CTOPOH OKPY KO JeHCTBUTEIBHOCTH;

—  UCNnonb306aHUe OCHOBHBIX UHTEIUIEKTYaJIbHBIX ONepaluii: GopMyJIMpoOBKa TMIIOTE3, aHAIW3 U CUHTE3, CPAaBHEHUE U CUCTeMaTH3aIusl,
O606III€HI/IG, BBISABJIICHHUC TPUYIHNHHO- CJICACTBCHHBIX CBSI3EH U TTIOMCK aHaJIOT' OB,

— YMeHue TEHEPUPOBATh UJIEU U ONPENENIATh CPEACTBA, HEOOXOAUMBIE ISl UX peaTu3alliy;

— YyMeHue OTIPEJIeNSATh LIEeJIN U 3aJ1a4H ASSITeJIbHOCTH, BBIOMPATh CPEACTBA pealin3alliu LIeI1 U MPUMEHSATh UX Ha MPAKTHUKE;

—  UCNONb306aHUe PAINYHBIX HCTOYHHUKOB JUJISI MOJYYEHHUS XMMHUYECKOW HH(MOpMaluH, MOHUMaHUE 3aBHCHMOCTH COJAEp)KaHUS U
(opmbl IpeacTaBiIeHUss HHPOPMALIUK OT LieJel KOMMYHUKAllUM U aJpecarta;

Ilpeomemnvimu pe3ynrvmamamu U3y4yeHus: XMMUKM Ha 0a30BOM ypPOBHE Ha CTYIIEHH CpeJHEro oOIlero oopa3oBaHusl sIBJISIIOTCS:

1) B mo3HaBaTeIbHOI cepe:

— 3HaHue (IIOHUMAaHHE) U3YyUYECHHBIX ITIOHATUM, 3aKOHOB U TEOPUH;

— YMeHue OINHUCHIBATh JEMOHCTPALIMOHHBIE W CAMOCTOSITEJIbHO MHPOBEJIEHHBIE IKCIEPUMEHTHI, HCIIOJIB3Ys Js 3TOr0 €CTECTBEHHBIN
(pycckuit, poJIHOI) A3BIK U SI3BIK XUMUM;

— kjaccu(pUIIMPOBATH MBYUCHHBIC OOBCKTHI Y SIRTICHIIS,

— YMeHue XapaKTEepU30BaTh U3yUECHHbBIE KJIACChl HEOPraHUYECKUX U OPraHNYECKUX COEIMHEHUN, XMMUUECKHUE PEaKLINH;

— 20MOBHOCMb TPOBOJAUTH XUMHUUYECKUH SKCIIEPUMEHT, HAaOJII0AaTh 3a €ro MpoTeKaHueMm, (UKCUPOBATh PE3yIbTaThl CAMOCTOSITEJIBHOTO U
JIEMOHCTPHUPYEMOTI'O DKCIIEPUMEHTA U J€JIaTh BEIBOBI;

— ymeHue QGOPMYIUPOBATH XUMHYECKHE 3aKOHOMEPHOCTHU, MPOTHO3UPOBATH CBOMCTBAa HEU3YYECHHBIX BEIIECTB MO AaHAJIOTHH CO
CBOMCTBaMM U3YUYEHHBIX;

— CTPYKTYpPUPOBATh MPOUJICHHBIN MaTEpHUaI;

— UHmMepnpemupo8ams XUMUUECKYI0 HHQOPMALIMIO, MOTYUYEHHYIO U3 APYTUX UCTOUYHUKOB;

—  OIUCHIBATh CTPOCHHUE ATOMOB XMMHYECKHUX 3JIeMEeHTOB |-V nepronoB ¢ ncnonb30BaHUEM UX AJIEKTPOHHBIX KOH(UTYpaLUi;



—  MOOenuposams cmpoeHue npocmenuiux MOJICKyJl BaXKHEUIITNX HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, KPUCTAIIJIOB,;

— B LIEHHOCTHO-OPUEHTALIMOHHOU c(epe — aHaIU3 U OLIEHKAa IMOCJIEeACTBUN Il OKPY’Karollel cpeibl ObITOBOM U MPOU3BOJACTBEHHOMN
JIeSITEIIbHOCTH YeJIOBEKA, CBSI3AaHHOU C MPOU3BOJACTBOM U ITePEpadOTKOM BaXKHEHIIINX XUMHUUECKUX ITPOTYKTOB;

2) B TPpyAOBOU c(pepe — nposederue XUMUIECKOTO SKCIIEPUMEHTA;

3) B cdepe duznueckoil KyIbTypbl —OKa3aHHWE IEPBOM ITOMOIIM IPU OTPABICHUSIX, OXKOrax W JPYTrHX TpaBMaX, CBSI3aHHBIX C
BeIIlECTBaMH U J1a00paTOPHBIM 000PY/I0OBAHUEM.

COAEPXXAHHME KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccnl

CopepkaHue Kypca XapaKTEpHU3YeTCsl LEJIOCTHOCTBIO M CHCTEMHOCTBIO yYEOHOTO IIpeAMETa, Ha OCBOCHHE KOTOPOTO OTBEIACHO
HEeOOJIBIIIOE, )KECTKO JTUMUTUPOBAHHOE yueOHOoe BpeMs. OToOpanHoe 1Jisi 6a30BOro 0Oy4eHHUs XUMHHU COJAEpKaHUE MO3BOJISIET U3y4aTh €ro U
B pexxuMe 1 unu 2 yacoB B Henento. B nociennem cirydae y 00y4aromuxcsi MOsIBUTCSI BO3MOXKHOCTD He IPOX0OUMb, d U3)4amb, He 3HAKOMUMbCS,
a yceausams 3TO cojepxkaHue. OCOOEHHO BaXXHO ATO JJIsI TE€X YYaIIUXCs, KOTOPbIE HE HMEIOT BO3MOXHOCTH HM3y4YaTh XHUMHIO Ha
yriyOJIGHHOM YpOBHE (M3-3a OTCYTCTBHUSI TaKHMX KJIAaCCOB B IIIKOJIE€), HO TEM HE MEHEE COOHpAIOTCsl ClIaBaTh €OUHBIA TOCYJIapCTBEHHBIN
9K3aMEH MO0 XUMUMU.

Kypc geTko nenutcst Ha 1BE paBHBIC MO OTBEJICHHOMY Ha X U3YYECHHUE BPEMEHHU YaCTH: OPTAaHUIECKYIO XUMHIO U OOIITYIO XUMUIO.

CTpyKTypUpOBaHHE Kypca OpPraHHMYECKOW XHUMHU OMNpeAesieTCs HIeed pa3BUTHS YUalllUXCs HENPO(UIBbHBIX KJIACCOB CpPE/ICTBAMU
yuyeOHoro mpenamera. C Menpi0 YCUJICHHUSI POJIM JISYKIIMU B OOYUYEHHMHM XUMHU BHaAJalie JAlOTCs KpPaTKHUE TEOPETUYECKHUE CBEICHHS O
CTPOCHUH, KIacCU(DUKAIINN, HOMEHKIIATYpe OPTaHUYECKHUX BEIIECTB, OCOOCHHOCTSIX PEaKIIUI C UX YYaCTHEM.

CdopmupoBaHHbIe TaKUM O0Opa3oM TEOPETUUECKHUE 3HAHMS 3aTEM Pa3BUBAIOTCS Ha (PAKTOJIOTMYECKOM MaTepuaje NpU pacCMOTPEHUU
KJIACCOB OpPraHUYECKUX CcoeIuHeHuil. B cBoro ouepenp Takol MHOAXOJ TO3BOJSET U TIIyO)KE€ H3YYUTh CaMH KJacchl. Tak, OCHOBHBIC
MOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHS OpPTaHUYECKUX coelnHeHuil A. M. byTiepoBa 3aKperuisitoTCsl MPU U3YUYEHUH YTIIEBOJOPOJIOB
(ankaHOB, aJlKEHOB, [AWEHOB, AJIKUHOB, apE€HOB) W WX MOPUPOIAHBIX HCTOYHUKOB (MPUPOJAHOTO Trasza, HepTH U KAMEHHOrO YTIJIs),
KHUCJIOPOJICO/ICpKAIINX OPTaHUYECKUX COCHWHEHHWN (CcnupToB, (PeHoJa, aabJAeTH/IOB, KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(PHUPOB, KUPOB U
YTIIEBOJAOB) U a30TCOJIEPXKAINX OPTaHUYECKUX COCAUHEHHUH (aMHUHOB, aMHUHOKHCIIOT, OCIKOB U HYKJICHHOBBIX KHCIIOT). 3aBepIIaeT Kypc
OpPraHUYECKOW XUMHHU pa3aesl «XUMHS U KU3HBY, TJ€ 00yJaronuecss 3HAKOMSTCSI C TAKUMH BOKHBIMH B MPAKTHYECKOM B OMOJIOTUIECKOM
OTHOIIIEHUH BEIIECTBaMHU U MaTepHuajlaMy, KaK MjIacTMacChl U BOJIOKHA, (DePMEHTHI, BUTAMUHBI, TOPMOHBI U JIEKapCTBA.

OCHOBHBIM  KpuTepueM o0TOopa (HaKTHUECKOTO MaTepuajia Kypca OpTraHWYEeCKOW XHMHUHM SIBIISICTCS HWJASs  peaan3alluu
MPaKTUKOOPUEHTUPOBAHHOTO 3HAUCHUSI OOBEKTOB OPraHUYECKON XUMHUU (COSTUHECHUIN U peaKInii).

HUnes o Beaymen poiad TEOPETHUECKHWX 3HAHUW B TIPOIECCE€ IMMO3HAHWS MHpa BEIIECTB W pPEaKIHUi cTaja OCHOBHOW M s
KOHCTPYUpPOBaHUsI Kypca oOmeil xumun. Ha OCHOBE €QWHBIX TOHSATHI, 3aKOHOB M TEOPHUH XUMHHU y CTapIICKIIACCHUKOB (OPMUPYETCS
IIEJIOCTHOE TIPEACTABICHUE O XHUMUYECKOW HAyKe, O XMMHUYECKOW KapTHUHE MHpa, KaK COCTABHOW YaCTH €JIMHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA.

B kypce obmieit xumun BHadane yriayOJISIFOTCS W PACIIMPSIIOTCS 3HAHUS, TOIyYSeHHbBIE OOYYarOIUMHUCS U3 Kypca OCHOBHOW IIKOJIBI, O
CTPOCHHH aToMa W BellecTBa Ha ocHOBe llepmommueckoro 3akoHa u Ilepmomuueckoit cucrtemnl J[. 1. MenneneeBa, oOmmMX CBOMCTBax
KJIaCCOB OPraHWYECKUX ¢ HEOPTaHWYECKUX COCIMHEHUN (KHUCIOT, OCHOBaHUM, aM(OTEpHBIX COCOUHCHUIH) B CBETEC TEOPHUU
AJICSKTPOJIMTUUECKON aucconmanuu. Jlamee paccmaTpuBaeTcsl KilacCU(MUKAIMSI XUMHUYSCKUX PEAKIIUi B OPraHUYECKONW M HEOPraHUYECKOU



XUMMHU. 3aBeplIacT Kypc 3HAKOMCTBO CTapILIEKIACCHUKOB C MEPCIEKTUBAMHU Pa3BUTHUSI XMMHUUYECKON HAYKM U XMMHUYECKOTO IMPONU3BO/JICTBA, C
npo6sieMaMM OXpaHbl OKPY’KaroLIEeH cpeabl OT XUMHUYECKOI0 3arpsA3HEHUS U Iy TSIMU UX PELLICHUS.

COIEPXAHUE KYPCA XUMHU B 10 KJTACCE
BBenenue

MeTo ikl Hay4YHOT O TTO3HAHUS

Hab6aroaenue, npeanosoxenue, runore3a. [louck 3akoHomepHocTeit. HayuHsbll skcriepuMenT. BeiBo.

Teopml CTpocHUsA OPraHu4€eCKUX coeTUHEeHMN I

[Ipenmer oprannyeckoid XuMuUH. MecTO W 3HAUYEHHE OPraHUYECKOW XHWMHHU B CHUCTEME €CTEeCTBEHHBIX HayK. BaJleHTHOCTb.
Xumuyeckoe crpoeHre. OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOECHUSI OPraHUYECKUX COEIUHEHUN. Venepoomusiil ckenem op2anuieckol MOJEeKynbl.
Kpamnocms xumuuecxoti cesazu. Izomepus U u3oMephbl.

Yri1eBoI0POALI U UX NMPHUPOIAHbIE HCTOYHHUKH

A 1 x a H bl. [IpupoaHBIi Ta3, €ro cOCTaB U IMPUMCHCHUE KaK MCTOYHHUKA DHECPTHU U XUMHUYECKOTO ChIPbs. [ OMOJIOTHYECKUU Psij
MpeJIeTbHBIX YTIIEBOAOPOIOB. M3oMepHss 1 HOMEHKJIATypa ajdkaHOB. MeTaH W 3TaH Kak MpeJicTaBUTeNn ankaHoB. CBoiicTBa (TopeHHe,
peaKkiuu 3aMmeleHusl, NUpoau3, aeruapupoBanHue). lIpumenenue. Kpexkune u uszomepuzayus aikamos. AnkunvHele paouxanvl. Mexanusm
C80000HOPAOUKAILHOO 2AN02eHUPOBAHUS AIKAHOB.

A 7 X € H bI. DTUJICH KaK MpeJICTaBUTENb ajJkeHOoB. [lomydeHne sTuineHa B IPOMBIIIIICHHOCTH (JIETUAPUPOBAHUE 3TaHA) U B TaOOpaTOpuun
(nermapartarnust sranosna). CpoiicTtBa (ropeHue, OpOMHpOBaHHWE, THApaATalls, ITOJMMEpHU3allus, OKHUCIeHHe pactBopoM KMnNO4) u

npumeHenne stuneHa. [lomudtunen. Ilponunen. Cmepeopezynaprocms noaumepa. OCHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJIEKYISIPHBIX
coequHEHUN. Peakninyu nojimMepu3anm.

Jd m e H bl. byranuen u W30OpeH KakK NOPEACTaBUTEIU JHUCHOB. Peaklumu NOPUCOEAMHEHHUs C y4YacTHEM COMNPSHKEHHBIX JHEHOB
(6pomupoBaHUe, TOJTUMEPHU3AIUS, cUOPO2AIOceHUPOsaHUe, cudpuposarue). HaTypambHbIH U CHHTETHYSCKUN KaydyKu. Pe3uHa.

A 1 X ¥ HBl. ALIETUICH KaK NMPeJACTaBUTENh aIKMHOB. [lomyueHue anieTuieHa KapOuITHBIM U METaHOBBIM ciocobamu. [lonyuenue kapouoa
xanvyus. CBolicTBa (ropeHue, OpoMupoOBaHHUE, TUAPATAIIUS, TPUMEPHU3AIIHsI) U TIPUMEHEHHE alleTHUIJICHA.

A p e H 1. benson kak npeacraBuTenb apeHoB. Cospemennvlie npedcmasnenuss o cmpoenuu Oensona. CBoiicTBa OeH30ya (TOpeHue,
HUTpOBaHUE, OPOMUPOBAHUE) U €0 MPUMEHEHHUE.

He ¢t mcno coObl ee mep ep ab otk u. CocraB HedTu. [lepepadboTka HePTH: TIEpErOHKA U KPEKUHT. Pugopmune HU3KOCOPMHbIX
Hepmenpodykmos. Ilonsmue 06 okmanosom uuce.

Kucsopoacoaep:kaiue opraHuveckne coeInHeHHs

C v p T bI. MeTaHOJ U ATAHOJ KaK MPEJICTAaBUTEIN MPEASIFHBIX OJJTHOATOMHBIX clIUPTOB. CBOMCTBa ATaHOIAa (TOPEHUE, OKHUCIICHUE B
anpaerun, aeruaparamnus). [lonydenne (6poosiceruem enoko3sl ¥ THAPATAIUEH STHUIICHA) U IPUMEHECHUE dTaHONA. DmuieHeauxons. [ muuepuH
KaK eIle OJUH MPEeJICTaBUTEIb MHOIOAaTOMHBIX CIUPTOB. KauecTBeHHast peakiysi HA MHOTOAaTOMHBIE€ CITUPTHI.

@ e H o 1. [Tonyuenune peHona 3 kameHHOro yrisi. KaMeHHBIN yroibs U ero ucnoiab3oBanue. KokcoBaHne KaMEHHOTO YTJIs, BAXKHEHIITHE



NPOAYKTbl KOKCOXMMHYECKOIO IPON3BO/ICTBA.

B3anmHoe BiMsHHME aTOMOB B MojeKyje ¢eHosna (B3auMojeicTBUe ¢ OpOMHOH BOJOW M ruapokcuzioM Hatpus). Ilosydenue u
npuMeHeHue (eHoa.

A nppaeruasl. PopManbaerul U alleTalabIeru]l Kak NpecTaBUTENH albIerul1oB. [lonamue o kemonax. CBOMCTBA (peaKlus OKUCICHUS B
KHCIIOTY M BOCCTAHOBJICHHSI B CIIUPT, PEAKLMs IMOJHUKOHJEeHcannu ¢opmanpaeruaa ¢ ¢enosiom). Ilomyuenrne (OKHCICHUEM CIIMPTOB) U
puMeHeHue popmaibaeruia u aneranabaeruia. PeHonopopmalibaeruiHble IIaCTMACChl. 1 epMoniacmuyHocms U mepmopeakmugHoOCmb.

KapOoHOBB € KU CJIOTBHL YKCyCHas KUCIOTa KaK IIPEJICTaBUTEIb IIPEAECIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. CBolcTBa
YKCYCHOM KHCJIOTHI (B3aUMOJIEHCTBUE C METallaMH, OKCHUJIAMHU METaJUIOB, THJIPOKCUJAMU METAJJIOB M COJISIMH; peaklusl 3TepUUKALIUN).
ITIpumenenne yKCyCHOM KUCIIOTHI.

CnoxHbleddupsluxUDp bl Croxabsie 3PUPhl KaK IPOLYKThl B3aUMOJAESHCTBUS KUCIOT CO CIUPTaMU. 3HAaUEHUE CIO0XKHBIX 3(pUpoB
B IIPUPOJIE U KU3HU YesioBeKa. Omoenvrvle npeocmagument KUCI0m U020 CIMpOeHUs: 0JIeUHOBAS, TUHONE8As, TUHOTIEHOB8AS, AKPULOBAsl, WABeNe6as,
ben3ouHas.

JKupsbl Kak ciiokHbIe d(PUPHI TIHIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTEeIbHBIC U )KUBOTHBIE JKUPHI, UX COCTaB. [ Maponn3 uiu

OMBUICHHUE KUPOB. . Cunmemuueckue morowue cpeocmea (CMC). IIpuMeHEHNE ) KUPOB. 3aMeHd HCUPOB 8 MEXHUKE HENULLEEbIM CbIPbEM.
VrnaneB o na bl [loonatue o6 yrineBomax. [7roko3a kak TIpeicTaBUTENb MoOHocaxapuaoB. I[loHsTue o ABOWCTBEHHOU (QYHKIUHU
OpPraHUYEeCcKOr0 COCJIMHEHUSI Ha MPUMEPE CBOMCTB TJIIOKO3bl KaK alibJIETHJla U MHOTOAaTOMHOI'O cUpTa — ajipjierugocnupra. bpoxxenue

IJIFOKO3bl. 3HaUY€HUE U MPUMEHEHUE TIIOKO03bl. DPYKmMo3a Kax uzomep 2i0K03bl.

Caxapo3a Kak npeicTaBuTeNb qucaxapuaoB. /lpouzeoocmeo caxapa.

Kpaxman u nmemmono3a kak MOpecTaBUTENN ToimcaxapusoB. CpaBHEHHME HUX CBOMCTB W Ouonorudeckas poib. [Ipumenenue >Tux
ojMcaxapuaoB.

A30Tc0)1epmamue OpraHu4eCKue COCAUHCHUS

AMUuHBL. MeTunaMuH Kak IpeICTaBUTENh aTu(paTUIeCKUX aMUHOB U aHWIMH — KakK apoMaThudeckux. OCHOBHOCTh aMUHOB B CPAaBHEHUH C
OCHOBHBIMH CBOMCTBaAaMHM amMMHaka. AHWJIMH U €ro CBOMCTBa (B3aUMOJCUCTBUE C COJITHOM KHUCIIOTOM W OpOMHOM BOMON). B3zaumnoe enusinue
amomo8 8 MOJIeKYIax OpeanudyecKux coeourenull Ha npumepe anuiruna. Ilomyuenune anmnuna no peakuuu H. H. 3ununa. IlpuMmenenue anwivsa.

AMUHOKHUCITOTBHL [TIMIIMH U alaHWH KaK MPEACTABUTEIN MPUPOIHBIX aMUHOKHUCIIOT. CBOMCTBA aMUHOKHUCIOT Kak amM(pOTEePHBIX
OpPraHMYECKUX COCIMHEHUN (B3aMMOJEHCTBHE C IIeJI0YaMHu M KHUciIoTaMu). Ocobennocmu ouccoyuayuu aMuHOKUCIOM 6 80OHbIX paACMEOpAaXx.
bunonapuvie uonsvr. O0pa3zoBaHre NOJUNENTUIOB. AMUHOKAIIPOHOBAsI KUCJIOTa KaK MPEACTaBUTEIb CUHTETUUECKUX aMUHOKHUCIIOT. [loHsAaTre
O CUHTETHYECKHMX BOJIOKHAX Ha MPUMEpPE KaNpoHa. AMUHOKUCIOMbL 8 NPUPOOe, UX buoiocudeckas pons. Hezamenumvie amunokuciomol.

benku. benkm kak momunentuabl. CTpykTypa OenkoBbIX MoJiekyd. CBoiicTBa OeNnKoB (TOpeHHE, THIAPOJN3, IIBETHHIE PEaKIIHH).
buonoruueckast posib 6€IKOB.

HykneuHoOBB €KUCIOTBbl. HykiileHHOBBIE KUCIOTHI Kak NoanHykieotuasl. Ctpoenue nykineoruaa. PHK u JIHK B cpaBHeHun.
Hx ponb B XpaHEHHUH U TIepeaade HACICACTBEHHON nHpopManuu. [lonamue 0 2eHHOU uHdceHepuu U OUOMEXHONI0UMU.

['eneTtunueckas cBsI3b MEXJY KJacCaMM OPTaHUMYE€CKHUX COeaAUuHEHUU IloHATHE O TEHETUYECKON CBSA3U U
T€HETUYECKUX PsIax.

XuMHuA ¥ KU3HD



® e pMe HT bl PepMeHTHI KaKk OMOJIOTUYECKHUE KaTaIu3aTopbl OeKoBoi npuponasl. Ilonstue o pH cpeapl. OcoOEHHOCTH CTPOCHUS U
CBOMCTB (CEJIEKTUBHOCTh M 3(HEKTUBHOCTh, 3aBUCUMOCTh ACHUCTBHS OT TeMIiiepaTtypbl U pH cpensl pactBopa) pepMEHTOB MO CPaBHECHHUIO C
HEOPraHMYECKUMU KaTaiau3aTopamMu. Poib GepMEHTOB B )KU3HEACITCILHOCTH )KHUBBIX OPTAaHU3MOB U MIPOU3BO/ICTBE.

B uTawM u H bl [lomstue o BurammHax. Bunasl BuTamMuHHONW HemoctatouHocTH. Kiaccudukanuss BuramuHoB. Butamun C kak
MpeaCTaBUTEIb BOJIOPACTBOPUMBIX BUTAMHUHOB U BUTAMHUH A KaK MPEJICTABUTEb KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. IloHsTHE O TOpPMOHAaX Kak OMOJIOTHYECKH AaKTHUBHBIX BEMIECTBAX, BBIMOJHSIIONIUX DSHAOKPHUHHYIO PETYJISIIHIO
JKU3HECSITEIbHOCTA OPraHUu3MOB. BakHelIne CBOWCTBA TOPMOHOB: BBICOKAs (PU3MOJIOTHUYECKAsi aKTUBHOCTH, JTUCTAHIIMOHHOE ICHCTBHE,
ObICTpOE pa3pynieHue B TKaHaX. OTIeIbHbIC MPEACTABUTEIIN TOPMOHOB: HHCYJIMH U aapeHanuH. [IpodunakTtuka caxaproro nuadera. [lonsamue o
CMepOUOHBIX 20PMOHAX HA NPpUMepe NOJLOBLIX 20PMOHOB.

Jle kapcTB a. JlekapcTBeHHass XUMHS: OT ATPOXUMHUHU U (hapMakoTepanuu JI0 XUMHOTEpaAluu. AHTHOMOTHKHA M JIMCOAKTEPHO3.
Hapkotuueckne BemniectBa. Hapkomanwusi, 60pb0a ¢ Hell u mpoduirakThka.

ITnacT™Macchl u BOJIOKHA. IloauMepu3anusi W TOJMKOHJIEHCAIUS KaK CHOCOOBI ITOJYyYE€HHS CHHTETHYECKHUX
BBICOKOMOJIEKYJISIDHBIX COeIMHEHUU. IlolydeHrMe MCKYCCTBEHHBIX BBICOKOMOJEKYJISIPHBIX COEJIMHEHHM XHMHUYECKOW MOIAU(MHUKAIIUECH
MPUPOIHBIX MOJIMMEPOB. CTpOEHHE MOJIMMEPOB: JUHEHHOE, IIPOCTPAHCTBEHHOE, CETYATOE.

[TonsitTue o 1wIacTMaccax. TepMOIUTACTUYHBIE M TEPMOPEAKTHBHBIC MMOJUMEpbl. OTaeNbHbIC MPEACTABUTEIN CHHTETHYCCKUX U
HMCKYCCTBEHHBIX TOJIMMEPOB: (peHOI0POpMAaTbACTHAHBIC CMOJIBI, TOJIMBUHIIIXIIOPHU, TEHIOH, IETUTYJIOU/T.

[ToHsTHE O XMMHYECKHUX BOJIOKHAX. HaTypajabHble, CHHTETHYECKHE M MCKYCCTBEHHBIE BOJIOKHA. Kitaccuukanus v OTAe/IbHbIE MPEACTaBUTEIH
XUMHYECKAX BOJIOKOH: alleTaTHOE (TPUAIETATHBIN IICNK) U GUCKO3HOE, SUHUIXA0pUOHoe (Xnopur), nonunumpuibnoe (HUMPOH), NOAUAMUOHOE
(kanpomn, naiion), norusgpupnoe (rascan).

Pertenune 3amad 1mo opraHudeckoil xumuu. PernreHue 3amad Ha BBIBOJ (DOPMYJIBI OPraHMYECKHUX BEIIECTB IO MPOJJYKTAM CrOpaHHs U
MAacCCOBBIM JOJISIM 3JIEMEHTOB.

Jdemouncrpanuu. [InaBnenune, oOyrivBaHue U TOPEHUE OPTAaHUYECKUX BelIecTB. MoOJIeTn MOJIEKY MpeICTaBUTENEH pa3IudHbIX KJIACCOB
opranndeckux coeauHeHuil. ['opeHune meraHa, 3TuieHa, anetulsieHa. OTHOIIIEHHE MeETaHa, dTHUJIEHA, alleTWIeHa M OeH30ja K pacTBOpaMm
nepMaHraHaTa Kajiusi U OpoMHOU Boje. llosydeHue HTUIeHA peakIUer AerujpaTtanuy dTaHOJa, alleTHJIeHAa — THUIPOJU30M Kapowujaa
Kanblus. PaznokeHne kaydyka mpu HarpeBaHUH, UCIIBITAHUE MPOAYKTOB PA3JIOKEHUSI Ha HempeneabHOCTh. Komnekmus o0pa3noB HepTu u
He(TEeNpPOAYKTOB, KaAMEHHOTO YTJISI W MPOJIYKTOB KOKCOXHMHYECKOTO TIpou3BojcTBa. OKHCIEeHHWE cnupTra B ambaeruj. KadecTBeHHBIE
peaki Ha MHOTOATOMHBIE CHUPTHL. PacTBopuMOCTh ¢deHona B BoAe MpU OOBIYHON TeMmIieparype W NpHU HarpeBaHuu. KadecTBeHHbIE
peaknmu Ha deHos. Peakius «cepeOpsiHOTO 3epKajia» aabJAeTH/I0B U TTIOK03bl. OKHUCIIEHNE aIbJAETH/IOB U TIFOKO3bI B KUCJIOTY C MOMOIIBIO
ruapokcuna meau (ll). KauectBennas peaxmusi Ha kpaxman. Komnekmus s¢upHbiXx macen. Komnekmus 1iacTMace W U3JIEIUN U3 HUX.
Komeknus MCKyCCTBEHHBIX BOJIOKOH W WU3AEIWM M3 HUX. B3auMoaencTBMe aMMHaKa U aHUJIMHA C COJITHOM KHUCJIOTOM. Peakiusi aHuinHa C
OpomHOIT Bomoii. JlokazaTrenbcTBO Hanmuyusi (YHKIHMOHAJIBHBIX TPYIII B pacTBOpax aMHHOKHUCIOT. PacTBopeHHE U OcakJeHHE OEIKOB.
LlBerHble peakiuu 6enkoB. ['opeHue nruubero nepa u uepctsiHol HUTH. Moaens Monekyssl JIHK. Tlepexonwl: staHOn — STUIIEH —
ATUICHTIIMKOJIb — 3TWiIeHTTUKOJISIT Meau (I1); aTaHon — sTtanans — 3raHoBas kuciiota. KoieKkius niacTMace, CHHTETHYECKUX BOJIOKOH U
n3aenui 3 Hux. PaznoskeHue nepokcuaa BOI0po/ia KaTajaa3zo ceIporo Msica u cbiporo kaprodens. Komreknus CMC, conepkaniux SH3UMBL.
Ucneitanne cpensl pactBopa CMC wunamkatropHoit Oymaroi. Kosuteknusi BHTaMHUHHBIX TIperapaToB. McrmblTaHHe cpeabl pacTBopa
acCKOpOMHOBOM KHUCIIOTHI MHAUKATOpHOM OyMaroii. McnipiTanne anTevyHOro Ipenapara MHCyJInHa Ha O€JIOK.

JlaGopaTopHbie onbIThI. I3roTOBIIEHHE MOIEICH MOJICKYJI OPraHUYECKUX coeanHeHn. O3HaKOMJICHHUE C KOJUISKITUEH o0pa3noB HedTH,
KaMEHHOTO yIJIsl U MPOAYKTOB UX Iepepadorku. OOHapyXKeHHE B KEPOCHHE HENpeAeSIbHBIX coeMHEeHUNH. O3HAaKOMJICHHE C KOJUICKIIUEH



KaydyKoOB M OOpaslamMu W3JeJIUi U3 pe3uHbl. PacTBopeHuWe rimiepuHa B BoJe W B3aumojeiictBue ¢ ruapokcunom meau (I1). CpoiicTBa
YKCYCHOW KHCJIOTBI, OOIIIHME CO CBOMCTBAMH MHHEPAJIbHBIX KHUCJIOT. CBOMCTBA XKUPOB. CpaBHEHHUE CBOMCTB PAcTBOPOB MbLJIA U CTHPAITBLHOTO
nopomka. CpolicTBa Tioko3bl. CBoiicTBa Kpaxmaia. CpoiicTBa OenkoB. O3HAaKOMJICHHE C KOJUICKIIMEHW IIacTMacC W HM3JCIIMA U3 HUX.
O3HaKOMJIEHHE C KOJUICKIIMEW HCKYCCTBEHHBIX BOJIOKOH W HM3Jeaud u3 HUX. O3HAKOMJICHHE C KOJUICKIIMEeH CHHTETHUYECKHUX BOJIOKOH U
U30CIIUN U3 HUX.

IIpakTnyeckas padora Ne 1. Pemenne skcriepuMeHTAIBHBIX 3aJ1a4 MO UJICHTU(DUKAITUN OPTAaHUYSCKUX COCTMHECHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHue IIacCTMacC U BOJIOKOH.

COAEPXAHME KYPCA XNMHNHU B 10 KIIACCE

Ilepuoanyecknii 3aKOH U CTPOEHHE aTOMA

CtpoeHue aTtomMa. ATOM — CJIOXKHasl yactuna. Omxpuimue 31eMeHmapHulX 4acmuy u cmpoenus: amoma. SIapo atoma: IpPOTOHBI U
HelTpoHbl. W3orTonel. HM3o0monwvr 600opooa. DNEKTPOHBI. DJIEKTPOHHAsi 000J0YKA. ODHEPreTUUEeCKUil ypoBeHb. OpOutanu: S- u p-.
d-Opbumanu. PacnpeneiieHue 3JICKTPOHOB 110 SHEPreTUYECKUM YPOBHSIM M OPOUTAISIM. DIICKTPOHHBIC KOH(PUTYPAIIUH aTOMOB XUMHYECKUX
2JIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHUX 2JIEMESHTOB.

[Tepuonumueckuii 3akoH U cTpoeHHe aTtoma. COBpeMEHHOE TMOHATHE XHUMHYECKOro siemMeHTa. CoBpemMeHHast (GOpMyIHpPOBKa
Ilepuonnueckoro 3akoHa. [IpuunHa MNEPHOJIUYHOCTH B M3MEHEHHUHU CBOMCTB XMMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTHU 3alOJIHEHUS
SHEPreTHYECKUX yPOBHEH B DIIEKTPOHHBIX O0OJI0YKAX AaTOMOB IEPEXOIHBIX JJIEMEHTOB. DJIEKTPOHHBIE CEMEWCTBa DJIEMEHTOB: S- U p-
sneMenThl; d- u f-onemenmei.

Otkpeitue Jl. U. MeunngeneeBbim I[lepuonnueckoro 3akoHa. [lepsvie nonblmku Kiaccugurayuu XumMudeckux 371eMeHmos.
Baxxueiiimue noHsATUS XUMHUHU: aTOM, OTHOCUTEIbHAsi aTOMHasl U MoJieKyispHast maccel. OTkpeiTue /. M. Menaeneebim Ilepuonnueckoro
3akoHa. Ilepunonnyeckuii 3akoH B popmynuposke 1. 1. Menneneena.

I[Tepuonuueckas cuctema J[. U. Menneneena. [lepuoauueckas cucrema JI. M. MenneneeBa kak rpa¢uydeckoe OTOOpaKeHUE
Ilepunonnueckoro 3akoHa. Paznuunble BapuaHThl [lepuonnueckoit cuctemsl. Ilepuoasl m rpynmnel. 3HadueHue lleproaudeckoro 3akoHa U
ITepnoanyeckoii CHCTEMBI.

Crtpoenue BemecTBa

KoBanrenTHas xuMmuueckas cBs3b. [loHsATHE O KOBaJIeHTHOU cBsizu. O0Iasi 3eKTpoHHas napa. KpaTHOCTh KOBaJICHTHOM CBSI3U.
DNEeKTPOOTPULIATENbHOCTD. [lepexpvieanue snek- mpoHHbIX opOumaneu, nu- u cuema-ceésasu. KoBaJieHTHas MOJsipHAsi M KOBaJIEHTHAs
HEIOJISIpHAsi XUMHYecKue CBA3UM. OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MeXaHU3Mbl OOpa30BaHMUs KOBAJIEHTHOW CBsi3U. BerecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTAaBa JJIsl BELIECTB MOJIEKYJIIPHOTO CTPOEHUS.

MonHasa xuMuueckasa cBs3b. Karuonel u annoHsl. loHHas cBsA3b U e€e cBoiicTBa. MloHHas CBsI3b Kak KpallHMH cilydail
KOBaJICHTHOU NOJISIPHOM CBsI3U. Popmynvras eounuya éeugecmsed. OmHocumenbHoCmy 0eneHus XUMUYeCKUX CeA3€el Ha MUunbl.

Merannuyeckass XuMu4eckas cBa3b. OOmme (uU3MyecKue CBOHCTBA METAUIOB. 3A8UCUMOCMb  IeKMPONPOBOOHOCIU Memaiios om
memnepamypul. Cninassl. Yepuvle u yeemmbvle cniasol.

Bonoponnass xumuueckas cBsA3b. BogopoaHas CBsi3b KaK OCOOBIM CiIydail MEXMOJICKYJISIPHOTO B3aMMOJCUCTBHUs. MexaHHU3M ee
0o0pa3oBaHMs U BIMSHUE Ha CBOMCTBA BEIIECTB (Ha MpUMepe BOJbI). Mcnonvzosanue 600bl 6 Obimy u Ha npouzeoocmee. Buympumonexkynapnas



eodopodnaﬂ C6A3b U ee 6uw102uuecz<aﬂp0ﬂb.

ArperaTHble cOCTOsIHHS BeliecTBa. ['a3pl. 3akoH ABorajpo sl ra3oB. MOJSIpHBIM 00BEM Ta3000pa3HBIX BeElIeCTB (IIpH H. V.).
Kunkoctu.

Tunel kKpucrtaniauueckux pemeTok. Kpucrammmueckas pemierka. MoHHBIE, METaJIMUYECKHE, ATOMHBIE M MOJIEKYJISIpPHBIE
KPUCTAIIMYECKUE PEHUICTKU. AJIOTpOonUsi. AMOpP(HBIC BEIIECTBA, UX OMIULUMENbHbIE CEOLICNEA.

Uuncteie BenmecTBa U ¢cMecu CMecHn U XUMHYSCKUE COSTMHEHUs. | OMOTeHHBIE U TeTepOreHHbIe cMecu. MaccoBast 1 0ObeMHast
JI0JIM KOMIIOHEHTOB B cMecH. MaccoBas J10J1s1 mpuMeceii. Perienue 3aga4y Ha MaccoBylo J0Jt0 npumeceit. Knaccuguxkayus éewjecms no cmenenu
UX YUCMOmMbL.

AucnepcHube cucTte M bl. [loustue nucnepcHoit cucremol. JlucniepcHast ¢dasza u aucriepcuonHasi cpena. Knaccudukamnus
JIUCIIEPCHBIX cUcTeM. Konouonsle oucnepcHvie cucmemol. 301U u 2eau. 3Hauenue OUCHEPCHBIX CUCEM 8 NPUPOOe U JHCUSHU YeNI0BeKd.

DJIEKTPOJUTHYECKAS] JUCCOMALNS

P ac 1B O p Bl PacTBOpE Kak rOMOI€HHbIE CUCTEMBI, COCTOSIINE U3 YACTUL] PACTBOPUTEIISI, PACTBOPEHHOI'O BEILECTBA U IPOAYKTOB UX
B3auMoJielicTBUs. Pacmeopenue kak ¢usuxko-xumuueckuti npoyecc. MaccoBasi 015 PacCTBOPEHHOI'O BellecTBa. [HIBI pacTBOPOB. MoasapHas
KOHYenmpayus eewecmea. Munepanvrvie 600bL.

Teopnus HPIEKTPOIUTHUUYECKOW JOUCCOLNMALUU. DIEKTPOIUTHI U HEDIEKTPOJUTHI. CTENEeHb SJIEKTPOJUMTUYECKONW IUCCOLIMALINMU.
CunibHBIE W clla0ble BJIEKTPOJIMTHI. YPaBHEHUsS SJIEKTPOJUTHYECKON nucconuanuu. Mexanuszm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuwiii noxazamens.

Ku caoTsl BcBeTe TEOPUH DIIEKTPOJIUTHYECKON Aucconnanuu. OO1e cBONCTBAa HEOPTraHUYECKHUX U OPTaHUYECKUX KHUCJIOT. Y CIIOBUS
TEUYEHUs peaKlMi MeX1y 3JIEKTPOIUTaMu 10 KoHla. Cneyuguueckue ceoticmea azommotl, KOHYeHMpUpo8aHHOU CEpHOU U MYPABbUHOU KUCTIOM.

O CHOBaHU S B CBETE TEOPUU DJIEKTPOJIUTUYECKON JUCCOLMAIIMH, UX KIaccUu(UKanUs U oOIue CBOUCTBA. AMUHBL KAK OpeaHuiecKue
ocHoganus. CpasHeHue ceoucms amMmuara, Memuiamuna u AHUIUHA.

C 0 1 U B CBETE TEOPHUH DJIEKTPOJIUTHUECKON THCCOLMAINM, UX Kiaccudukamus u obmue cBoiictBa. Conu xuciavie u ocrognwle. Conu
opeanuveckux xuciom. Mvina. DIEKTPOXMMHYECKUM psifi HaOpPsHKEHUH METAJUIOB M €r0  MCHOJb30BAaHME JUISl  XapaKTEPUCTUKHU
BOCCTAHOBUTEJILHBIX CBOMCTB METAJIJIOB.

I'm 1 p o xwu3. Coyuan ruaponusa coneid. Peakums cpenst (pH) B pacTBopax ruapoau3yronuxcs coneil. [ uopoausz opeanuueckux e wecms,
€20 3HaueHue.

XuMH4YecKHe peakuuu
Knaccupukanus xumudeckux peakiuid. Peaknuu, maymme 6e3 M3MEHEHMs cocTaBa BemlecTB. Kitlaccudukanus 1mo 4ucCiIy M COCTaBy

pearupyoonmx BEIIECTB U MPOAYKTOB peakiuu. Peakunu pasiiokeHus, COeJUHEHUS, 3aMelIeHNUs] 1 oOMeHa B HEOpraHM4ecKoil XxuMuu. Peakunu
NIPUCOEIUHEHUs, OTILEIUICHUS, 3aMCIIECHHUs U M30MEpPU3alUHd B OpraHU4ecKor xumuu. Peakuuy nonMMepusanuu Kak 4YacTHBIA CIIydall peakLuu
IIPUCOCAVHCHHUS.

TennoBoit 3(HEeKT XUMUYECKUX PEaKIUi. DK30- U SHAOTEPMHUUECKHE peakiuH. TepMoXxuMHuyeckue ypaBHeHUs. Pacder koimuecTBa
TEIUIOTHI 10 TEPMOXUMHUYECKHUM YPABHECHUSIM.

CkopocTp xuUMHUUYECKHUX peakuui. [loHsTHE O CKOPOCTM XMMMYECKHX PEaKIMM, aHAJIUTHUYECKOE BBIpAXKEHHE. 3aBUCUMOCTH
CKOPOCTH PEaKLHUU OT KOHILICHTPALWH, JABJICHUs, TEMIIEPATYPbl, IPUPOIAbI PCarupyIOIINX BEIIECTB, INIOMAAN UX CONPHUKOCHOBECHHUS. 3aKOH
JNEUCTBYIOIIMX Macc. Pewenue 3a0au Ha XuMu4eckyro KUHEmuKy.



K a v a 1 u 3. Karanuzaropel. Karanusz. [omocennwviti u cemepocennwviii xamanu3. lIpuMepbl KaTaIUTUYECKUX IIPOIIECCOB B
MPOMBIIIJICHHOCTH, TEXHHKE, ObITy. DEpPMEHTHl M HX OTJIHWYHS OT HEOPraHMYECKHX KaTaiu3aTopoB. l[IpuMeHeHHWe KaTaau3aTOpoB U
(hepmeHTOB.

XuMuuyeckoe paBHOBEecCHUe. O0paruMbie 1 HECOOpAaTUMBIC PEaKIIMU. XUMHYECKOE PAaBHOBECHUE M CITOCOOBI €TI0 CMEIICHUS Ha MPUMEpPE
nonydeHust ammuaka. Cunmes ammuaxa 8 npomviutiennocmu. Ilousmue 06 onmumManrbHblX YCI08UIX NPOBEOeHUs MEXHOI02ULeCK020 NPoyeccd.

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC MPOIIECChI. OKMCIIMTEIbHO-BOCCTAHOBUTCIIHHBIC peaKIuu. OKHUCIUTEIIb u
BocctaHoBUTeNb. OKuUCIIEeHME U BoccTaHoBieHHE. (COCTaBICHHUE YPABHEHUU OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PpPEAKIHUNA METOJ0M
AJISKTPOHHOTO OajlaHca.

O0mue cBolicTBa MeTanjoB. XUMHUYECKHE CBOMCTBA METAJNIOB KaK BOCCTAaHOBUTEJICH. B3anMoielicTBHEe METAJJIOB C HEMETalJIaMH,
BOJIOM, KMCJIOTaMH M pacTBOpaMu coJieil. MeTtajuioTepmusi.

Koppo3us MeTaiioB Kak OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN TTporiecc. CrocoObl 3aIUMThl METAJJIOB OT KOPPO3HUH.

OO0me CcBOMCTBAa HEMETAJUIOB. XMMHUYECKHE CBOMCTBAa HEMETAUIOB KaK OKHUCIHUTENeH. B3zanmoielicTBue ¢ MeTtauiaMu, BOJIOPOJIOM U
npyrumu  HeMmertajuiamu. CBOWCTBAa HEMETAJIOB Kak BOCCTaHOBUTENEHW. B3zamMomelcTBHE C MNPOCTHIMH U CJHOXKHBIMH BEIIECTBAMHU-
okucIuTeIIMU. OOwas Xapakmepucmura 2aio02eHos.

DnekTp onu 3. Obwue cnocodwl NOIYUeHUs MEMALIO8 U HEMEeMAl108. DIEKTPOIIN3 PACTBOPOB M PaACIIAaBOB AJICSKTPOJIUTOB HA MPUMEPE
XJIOpUAA HATpUsl. DIEKTPOJIUTUUECKOE MOJyYECHUE altOMUHUS. [[pakTHUecKkoe 3HaueHUE 3EeKTPOIIn3a. / anb8aHoOnIacmurka u 2aib8aHOCme2us.

3axkuarwueH U e [lepcnekTuBbl pa3BUTHS XUMHUYECKOWM HAyKU U XUMHUYECKOTO IMPOU3BOACTBA. XHMHS U mpobiemMa OXpaHbI
OKpY Karolleu Cpebl.

JdemouncTpauun. Paznuunsie ¢opmel [lepuoanueckoit cucrtemnl . M. MenneneeBa. Moaenb KpUCTAJUIMUYECKOW PEHISTKHA XJIOpHUIA
Hatpusi. OOpa3ibl MUHEPAJIOB C MOHHOW KPUCTAJUTMYECKOW PEIISTKOM: KaIbIIUTa, TajuTa. MOoJelIn KPUCTAIUTMYECKUX PEIIETOK «CYyXOTO
npaa» (unm wojma), anmasa, rpadurta (WIM KBapra). Mojenb MOJSIpHOTO OObeMa razoB. Tpu arperaTHbBIX COCTOSIHHS BoAbl. Obpaszysi
PA3TUUHBIX OUCNEPCHBIX CUCIEM. IMYIbCULL, CYCNeH3Ull, aspo3onel, cenel u 3oneu. Koacynayusa. Cunepesuc. Igpgpexm Tunoans. icneitanue
pacTBOPOB IEKTPOJIMTOB U HERJIEKTPOJIUTOB HA MPEIMET IMCCOUAIIMN. 3aBUCUMOCTh CTENEHH DJIEKTPOJIUTUUECKON THUCCOLMNAIMN YKCYCHOU
KHUCJIOTHI OT paz0aByieHusi pactBopa. [Ipumepsl peakiuii HOHHOTO OOMEHa, UAYIIUX C 0Opa30BaHUEM OCaJIKa, ra3a WU BOJbl. XUMUYECKHUE
CBOMCTBA KHCJIOT: B3aUMOJICHCTBUE C METAJJIaMU, OCHOBHBIMU U aM(OTEPHBIMU OKCHUIAMH, OCHOBAaHUSIMHU (II[€JI0YaMU U HEPACTBOPUMBIMU B
BOJIC), coJIsIMH. B3anMoieicTBHE a30THOM KHUCIIOTHI ¢ MeIbio. OQOyenusanue KOHYEHMpUpOBAHHOU CEPHOU KUCTIOMOU caxapo3vl. XumuueckKue
ceolicmea wjenoyell: peakyus Heumpaiu3ayuu, 63aumooelicmeaue ¢ KUCIOMHbIMU OKCUOAMuU, conamu. Paznoscenue nepacmseopumuix 6 6ooe
OCHOBAHUU NpuU HazpesaHuu. Xumudeckue c80UCmea cojell: 83auMoOelcmeue ¢ Memaiiamu, KUCIOmamu, weiodamu, ¢ OpyeumMu CcOoIsSIMU.
Tuoponuz xapbuoa xanvyus. HMzyuenue pH pacmeopos cudpoausyowuxcsa coneii: KapooHamos wjejlo0uHblX Memaiilos, Xaopuoa u ayemamad
amMmonus. DK30TEPMHUYECKHUE W DHIOTCPMHUUYECKHE XHUMHUYECKHE pEaKIHU. TeIUIoBhIC SIBJIICHUS MPU PACTBOPEHUHU CEPHOM KHUCIIOTHI U
aMMHUAYHOM CEJIUTPHI. 3aBUCUMOCTh CKOPOCTHU PEaKIIMU OT NPUPOJIbl BEIIECTB HA MPUMEPE B3aUMOAEHCTBUSI paCTBOPOB Pa3JIUYHBIX KHUCIIOT
OJIMHAKOBOMW KOHIICHTPAIIUH C OJIMHAKOBBIMH KyCOUYKaMU (TpaHyJIaMU) IIMHKA U OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA,
’KeJe3a) ¢ pacTBOPOM COJITHOM KHUCIOTHI. B3ammojelicTBHEe pacTBOPOB CEPHOM KHUCIOTHI C PACTBOPAMH THOCYJIb(aTta HATPUs Pa3IMIHOMN
KOHLICHTpAIIMM U TeMIepaTypbl. Mojienp KUIsero ciios. PasmoxeHue nepokcuaa BOAOPOJaa € MOMOIIBIO HEOPTaHMYECKUX KaTalu3aTOPOB
(FeCl2, KI) u npupoiHbIX 00BEKTOB, COASpIKAINX KaTajiazy (ChIpoe Msico, kapTodenb). [IpocTeiinine OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC

peakuuu: B3auMOJICHCTBUE IIMHKA C COJITHOM KUCIOTOU U kene3a ¢ cyiabdarom meau (I1). Moaens snextponusepa. Mojienpb 371eKTPOIU3HON
BaHHBI 11 NIOJIy4YCHU aJIFOMHUHHS.

JlaGopaTopHble onbIThbl. OmnpeneneHue THUNA KPUCTAJUIMYECKON PEIIETKH BEIIECTBA M OINMCAaHME €ro cBoMcTB. O3HaAKOMIIEHHE C



KOJ’IJIGKI.IHGﬁ IIOJIMMCPOB, IJIaCTMAaCcC U BOJIOKOH. KectkocTh BOJBI. yCTpaHCHI/Ie KECCTKOCTHU BOJBI. O3HaKOMJIEHHUE C MUWHCPAJIbHBIMHU
BogaMu. O3HaKOMJIEHUE C TUCHEPCHBIMHU CUCTEMAMHU.

O3HakomJiieHHE ¢ KojuieKnuei kuciort. [lonyuenue u cBolicTBa HEPACTBOPHUMBIX OCHOBaHUM. O3HAKOMJIEHUE C KOJUJIEKIIUEN MUHEPAJIOB,
cozepkamux coju. McnblTaHue pacTBOPOB KUCIOT, OCHOBAaHUM M coJiell MHAMKaTopamu. Pasnuunble ciydyan rufpoiusa cosieil. I'maponus
XJIOPUJIOB U arleTaToB IIECJIOYHBIX METAJUIOB. Peakiius 3aMeneHusi MeIu ene30oM B pactBope cylbdara menu (11). [Tonyuenue kuciopoaa
pa3JIo)KEHHEM IEepOKCHUAa BOJIOpOJa C MOMOILIbIO JuOoKcuaa mapranua. [lomydyeHue Bomopona B3aMMOJEHCTBHEM KHCJIOTHI C IIUHKOM.
O3HakoMJIeHHE € KOJUIeKIIUed MeTaJu10B. O3HAKOMJIEHHUE C KOJUIEKIMEH HEMETAIJIOB.

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

HpaKTI/I‘IeCKaH paﬁoTa Ne 2. Penrenue OKCIICPUMCHTAJIbHbBIX 3a/1a4 Ha I/I,I[CHTI/I(I)I/IKaI_II/II-O HCOPraHHU4YCCKUX N OPraHUYCCKHNX COCJIMHEHUM.

IVIAHUPYEMBIEPE3VJIbTATBI U3YUEHU S YUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJAHEI'O OBIIET'O ObPA30OBAHUA

BoinyckHHK HA 6230BOM YPOBHE HAYYHTCH:

— IIOHMMAaTh XMMHUYECKYIO0 KapTUHY MHUpPa KaK COCTaBHYIO 4YaCTh LIEJIOCTHOM HAYYHON KapTUHBI MHUPA;

— PacKpbBIBATh POJIb XUMUU U XUMHUYECKOTO TIPOU3BOJICTBA KaK MPOU3BOAUTEIBHON CUJIIBI COBPEMEHHOT'O OOIIIECTBA;

— (GopMyIMpOBaTh 3HAYEHUE XUMUM U €€ JOCTHUKEHUH JJI1 TOBCETHEBHOM KM3HU YEJIOBEKA;

— YCTaHaBJIMBATh B3aMMOCBSI3b MEXK/1y XUMHUEN U IPyTUMHU €CTECTBEHHBIMHU HayKaMU;

— (opMynHpoBaTh OCHOBHBIEC IIOJIO)KEHHUSI TEOPUM XUMHYECKOTO CTPOCHHUsI OpraHMYecKux coeauHeHuit A. M. BbyrtnepoBa u
WJLUTIOCTPUPOBATH UX IPUMEPAMU U3 OPTraHUYECKONW U HEOPraHUYECKOW XUMUU;

— apryMEHTHPOBATh YHUBEPCAJIbHBIN XapaKTep XUMHUUECKHUX ITIOHATHM, 3aKOHOB U TEOPUH 1 OPraHNYECKON U HEOPTraHUYECKON XMHUMU;

— (dopmynuposats Ilepunonnueckuit 3akoH J{. 1. MennaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUN B CTPOCHUHM M CBOMCTBAX XUMUYECKUX
3JIEMEHTOB M 00pa30BaHHBIX UMHU BelIECTB Ha OcHOBe Ilepuoanyeckoil cuctemsl Kak rpadguueckoro oroopaxenus llepuoanueckoro 3akoHa;

— XapaKTEepHU30BaTh S- U P-2JIEMEHTHI, a TAKKE JKEJIE30 110 UX MoJ0KeHuto B [lepunonnueckoi cucreme 1. 1. Menneneesa,;

— KJIaccuUUUpPOBaTh BHUIAbl XUMHYECKOW CBSI3U M THUIIBI KPUCTAJIMYECKHUX PEIIETOK, OOBACHATh MEXaHU3Mbl MX OOpa3oBaHUS U
JIOKa3bIBaTh €IMHYIO NMIPUPOTY XUMUYECKUX CBsI3eH (KOBaJIECHTHOM, MOHHOM, METaJNINYECKOU, BOJOPOIHOMN);

— OOBSICHATH IPUYMHBI MHOTOO0OpAa3usl BEIIECTB, UCIIOJIb3YS SIBICHUSI U30MEPUH, TOMOJIOTHH, aJllIOTPOITHH;

— KJaccu(pUIUpOBaTh XMMHUUYECKHUE PEAKIIUU B HEOPTAaHUUYECKON U OpraHMYeCcKOW XUMHH T10 PA3INYHBIM OCHOBAHUSAM U yCTaHABJIMBATH
crien(UKy THUIIOB PEAKIIUN OT 00IIEeTro yepe3 OCOOEHHOE K €IUHUYHOMY

— XapakTepu30BaTh TMAPOJIN3 KaK cneluUUHBIA OOMEHHBIN MPOIIECC U PACKPHIBATH €0 POJIb B )KUBOW U HEKUBOU MPHUPOJIE;

—  XapaKTepHu30BaTh 3JIEKTPOIN3 KaK CHEIU(DPUYHBIN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U ero NMPakTHYEeCKOe 3HAUEHUE;

— XapakKTepu30BaTh KOPPO3UIO METAJIJIOB KaK OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIH MPOIIECC U MPejiaraTb CHOCOOBI 3alIUTHI OT HEE;

— KJIaccupUIMPOBATh HEOPTAaHUYECKHUE U OPTaHUYECKHUE BEIIECTBA;

— XapaKTepHu30BaTh OOIIME XUMHUYSCKHE CBONMCTBA BaXKHEHIIMX KJIACCOB HEOPTaHHUYECKHUX M OPraHUYECKUX COCAUHCHUHN B IUIAHE OT
o0mrero yepe3 0ocCoOOEHHOE K €IMHUYHOMY

— HCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO SI3bIKA TSI OTOOpaXKEHUsI cocTaBa (XuMHU4eckrue (opMysibl) U CBOMCTB (XUMHUYECKHE
YPaBHEHUSI) BELLIECTB;

— HCIIOJIb30BaTh IpaBUJIa M HOPMBI MEXIYHApPOJTHOM HOMEHKJIATypbl s Ha3BaHUM BellecTB 10 QopmMmynamM U, HAOOOpOT, HJs



COCTAaBIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJT COEIUHEHUI MO UX HA3BAHUSIM,

— 3HaTh TPUBHAJIbHbIC HA3BAHUS BAXKHEUIIINX B OBITOBOM OTHOIIEHUHU HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;

— XapakTepu30BaTh CBOMCTBA, IMOJYUYECHUE U IPUMECHEHUE BaXKHEUIIINX TIPEJICTABUTENICH KJIACCOB OPraHUYECKUX COCIMHEHUHN (QJIKaHOB,
aJIKEHOB, AaJKWHOB, aJKaJME€HOB, apOMaTHYECKHX YIJEBOJOPOJOB, CIHUPTOB, (PEHOJIOB, aJbIACTHIOB, IPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJIOB, AMUHOB, aMHUHOKHCIIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTH SKOHOMUKHU CTPaHbI OT JTOOBIYU, TPAHCIIOPTUPOBKHU U NEepepabOTKU YTIIEBOJOPOIHOTO ChIpbs (HEPTH U
MPUPOJIHOTO ra3a);

— DKCIEPUMEHTAJIbHO MOJTBEPKJaTh COCTAaB U CBOMCTBA BAXXHEUIIMX IIPEJICTABUTENICH HM3yYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHMYECKUX BEIISCTB C COOIIOJCHUEM IPAaBUJI TEXHUKH OE30IMMaCHOCTH UIsI PabOThl ¢ XMMHUYECKHMH BEIISCTBAaMU W J1abOpaToOpHBIM
0o0opynoBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMHYCCKOU PEAKIIUU U €€ 3aBUCUMOCTD OT PA3JIMYHBIX (DAKTOPOB;

— XapakTepu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIICHUE B 3aBUCUMOCTH OT Pa3IUYHbIX (PaKTOPOB;

— TIPOU3BOJUTH pacueThl MO XUMHYECKHUM (POopMysaM U ypaBHEHHUSIM Ha OCHOBE KOJHUYECTBEHHBIX OTHOLIECHUN MEXJAy y4aCTHUKaMU
XUMHUYECKUX PEaKIU;

— CcoOJIoIaTh TpaBWIa HSKOJOTHMYECKONW O€30MacHOCTH BO B3aMMOOTHOIICHHUSIX C OKpYXKalomed cpeaod mpu oOpalieHu#n ¢
XUMHUYECKHMHU BEIIECTBAMU, MaT€pUATIaMH U IPOLIECCAMU.

Bbll'[yCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3SMOKHOCTDb HAYYUTHLCS
—  UCNONIL308AINb MEMOObl HAYYHO20 NO3HAHUSA npU 6bINOJIHEHUU NPOEKNO6 U ylte6H0-uCCﬂ60060meﬂbCKuX 30044 XUMUYECKOU memamuxu,
— NPpOcHO3Uposanib cmpoeHue u CBOIICMBA HEe3HAKOMBLX HEeOp2aAHUYECKUX U OPSAHUYECKUX BeUleCmE8 Ha OCHOBe AHAI0cUU,

—  NPOZHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3a6UCUMOCIU Om YCI08ULL UX NPOMEKAHUSA U npednazamsv Cnocodbl YRpasieHus Smumu
npoyeccamu,

—  YCMAHAeIU8ams 63AUMOCEA3U XUMUU C NPEOMeMamu 2yMaHUMapHo2o yukia (s3uikom, 1umepamypoul, Mupogoll Xy00HCeCMEeHHOU Ky 1bmypoil);

—  PacKkpvleams poJib XUMUYECKUX 3HAHULL 6 OYy0yujell NpaKmuyeckol 0esmenbHOCmu,

—  PAcKpwbi8amu poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPAEKMOPUL,;

—  NPOZHO3UPOBAMb CNOCOOHOCHb HEOP2AHUYECKUX U OP2AHUYECKUX 6euecme NPOoAGIAmMb OKUCIUMENbHbLE UW/UNU 80CCIMAHOSUMENbHbLE CEOUCTEA C
yuemom cmeneHeu OKUCIeHUs SJIeMEHMo8, 00pa3yIouux ux,

—  apeymMenmuposams eOUHCMEO MUpa eujecms YCmaHoGIeHUeM 2eHeMU4ecKoll 653U MeHcOy HeOP2AHUYECKUMU U OP2AHUYECKUMU 8eueCmeamu,

—  81a0emb XUMUYECKUM A3bIKOM 051 0002aWeHUs CI08APHO20 3anaca U pa3eumus peyu,

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omxpvimusi Ilepuoouueckoeo 3akona u meopuu XUMUYECKO20 CHMPOEHUs
Op2aHU4eCKUx 6euecms,

—  Kpumu4ecku OmHOCUMbCSL K NCEBOOHAYYHOU XUMUYECKOU UHDOpMayul, noa1y4yaemou u3 pasublx UCMOYHUKOS,

— nonumamu 2nobanvhvle npobremvl, cmoswue neped yenoseuecmeom (dKonocuueckue, dHepeemuyeckue, Cblpbesvle), U npeoaazamsv Nymu ux
PpeuieHus, 6 mom Yucie u ¢ NOMOUWbIO XUMUU.



TEMATHYECKOE IIJIAHUPOBAHME. OPIAHUYECKA I XUMMS. BA30OBBIA YPOBEHb. 10 KJIACC

(1 u B HEOEMIO, BCETO - 34)

Tema. ILnanupyembie pe3yJbTaThl
Ne JdemMoHCcTpalnus onbITOB.
Hara OcHOBHOE coep:KaHNe YPOKa JIn4HOCTHBIE
n/n Hcnosb3oBanne HHTEPHET- IIpenmeTHbie
MeTtanpeameTHbie
pecypcoB
TEMA 1. TEOPUA CTPOEHUA OPTAHUYECKUX COEJWMHEHNUN
IIpeamer CraHoOBJICHHUE Paznuuams nipeaMeThl
1 . g < PeryiasiTuBHBIE:
OpraHuvecxroun OpraHnM4eCKOM XMMHH KaK OpraHnu4eCcKou u
. 1. CraBuTh y4eOHBIC 3a]a91 HA OCHOBE
XHMHH. Hayku. Butanusm u ero HEOpPraHW4EeCKON XUMUHU,
COOTHECEHHUSI TOT'O, UTO YK€ U3BECTHO U

kpax. OcobeHHOCTH MUHEpPaAJIbHBIE U N

JdemoHcTpanum. YCBOEHO YYaIl[UMCsl, U TOTO, YTO elIé
OpraHu4ecKHx OpraHM4YecKHe BellecTBa.

Konnexuus HEU3BECTHO.
BELIECTB,UX OTJIMYUE OT Knaccuguyuposams

MPUPOIHBIX, 2. CaMOCTOATENBHO O0HAPYKUBATH H
Heopranmdeckux.l pymnnsl OpPraHUYEeCcKHE BEIIECTBA I10

HCKYCCTBEHHBIX U ¢dopmynupoBaTh yueOHyI0 Mpodiemy,
MPUPOTHBIX, X IPOUCXOXKJICHHUIO Ha N

CHUHTETUYECKUX OTIpeIeNIATh 1EeNb yuyeOHO!
HWCKYCTBEHHBIX U NIPUPOJHBIE, UCKYCCTBEHHBIE

OpraHu4ecKHuX JIEATEIILHOCTH.

o CUHTETUUYECKUX U CUHTETHUYECKUE.

COEJIMHEHUH, -
COEIMHEHUN. Ilposooums u nabarooamo

MaTepHUaIoB U Ilo3HaBaTeJbHbBIE:

U3JIEJINN U3 HUX.
JlaGopaTopHble ONbITHI.
1. Onpenenenue
3JIEMEHTHOI'O COCTaBa
OPTaHUYECKHUX
COCIUHCHHUI.

XUMHUYECKUUN DKCIEPUMEHT.

1. CamMOCTOSITEIIEHO BBIIEIATD U
(bOopMyIHpOBaTh MTO3HABATEIBHYIO 11EJTb.
2. AHanM3upoOBaTh, CPABHUBATH,
KJIACCU(HUIMPOBATH U 0000IaTh (haKThl U
SIBJICHHUSL.

KoMMyHUKATHBHbBIE:

1. CaMOCTOSTENNEHO OPTraHN30BHIBATh
yaeOHOe B3aUMOJICHCTBHUE B TPYIIIE
(onpexnensTh o0IIME LIENHN, paclpeaesaTh
POJIH, IOrOBAPUBATHCS IPYT C APYTOM U
T.0.).

JInuHoCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOILIECHHE K YUEHHUIO.

2. ®opMHUpOBATh CAMOYBAKCHHUS U
SMOLHOHAIBHO- OJIOKHUTEIEHOE
OTHOILICHNE K cebe, TOTOBHOCTh
OTKPBITO BbIpa’kaTh U OTCTaUBAaTh CBOIO
MO3HULIHUIO.




Teopusi XUMHYECKOTO
CTPOEHUSs] OPraHUuYeCKUX
coequHenuid A.M.
Bytiaeposa.
JlaGopaTopHble ONbITHI.

2. M3roToBnenue Moaenen
MOJIEKYJI OPraHHUYECKUX

OCHOBHBIE TTOJIOKESHUS
Teopuu cTpoeHus A. M.
bytneposa. BaneHTHOCTS.
Hzomepus.3naueHue
TEOPUHU XUMHUYECKOTO
CTPOEHMS OPTaHUYECKUX
COCIMHEHUU B

ObvacHams IPUIUHB
MHOT000pa3us
OpPraHWYEeCKUX BEIISCTB U
0COOCHHOCTH CTPOCHHSI
aroma yriepona. Paziuuamo
TIOHSTUS «BAJICHTHOCTh» H
«CTEIICHb OKUCIICHUS,

PervisiTuBHbIE:

1. BeigBuraTe BEpCUM perieHus
MPOOJIEMBbI, 0CO3HABATh KOHCYHBIH
pe3ynbTaT, BEIOUPATh U3 MPEII0KEHHBIX
Y UCKaTh CAMOCTOATEIBHO CPEACTBA
JOCTHKCHMS LIEH.

Ilo3HaBaTeJbHBIE:

COCITUHEHUM. . 1. CtpouTts MOTUYECKOE paCCYXKACHNE,
COBPEMEHHOHU onepupoeams UMH.
. . BKJTIOYAIOLIEE YCTAHOBIICHHE
OpraHUYecKOi 1 o01Ieit Ompaosicams COCTaB U .
MPUYMHHO- CJIC/ICTBEHHBIX CBSI3EH.
XUMUH. CTPOCHHUE OPraHUYECKHUX
o KoMMyHHKAaTHBHBIE:
COCIMHEHUH C TOMOIIBIO
1. YuureiBaTh pa3Hble MHEHHUS U
CTPYKTYpPHBIX (popMyr U
WHTEpECHl 1 000CHOBBIBATh COOCTBEHHYIO
MOOenuposams uxX
MO3HLIUIO.
MoOJIeKydbl. Paziuuameo
JInyHOCTHBIE:
TIOHSTHS «A30MEP» U . .
1. ITposiBASITH YCTOHYMBBIN YIEOHO —
«TOMOJIOTY. .
MO3HaBaTENbHBIA HHTEPEC K HOBBIM
Ha3zbi6ams n3y4eHHbIE TTOJI0XKECHUS
croco0aM pereHus 3a1ad.
TEOPHUHU XHUMHUYECKOTO CTPOCHUS A.
M. bytneposa.
Kaaccupurkauusa PeryasiTuBHble:
Kiaccudukarmus Knaccuguyuposams
OpraHM4YecKnx [MprHMMalOT TO3HABATEIBHYIO LIEJb,
N OpPTaHUYECKUX OpraHUYeCKUE COCTUHEHUS
coennHeHuid. OCHOBBI . COXPAHSIOT €€ MPH BHIMOIHEHNN YIeOHbBIX
COCJIMHEeHUH: TIO 10 UX CTPOCHHUIO. . .
HOMEHKJIATYPbI JIeHCTBUIL, YETKO BBIMOJIHAIOT TPEOOBAHUS
CTPOCHHIO yTJIEPOTHOTO o
OPraHuvIYeCKMux CKeeTa. 1o Onpeaeﬂgmb Ha3BaHUI IIO3HABATCIIbHOU 3aJa4Yu.
COeIVMHEHHU M. ’ OPraHUYECKUX COETUHECHHI Ilo3HaBaTeabLHLIE:
(byHKIIMOHATBEHBIM
Ha OCHOBAHUU UX l.OCYH_IeCTBJ'IHIOT IIOUCK U BBIACIICHUEC
rpynmnam.Ilonstue o .
CTPYKTYPHBIX (POPMYIL. HeoOxoaumon nHpopmanuu. CTposT
reTePOIUKINYECKUX .
JIOTHYECKHE TeTH PACCYKICHUH.
coenuHeHusx. [Ipasuna
KoMMyHUKATHBHbBIE:
HOMEHKJIaTyPbl
1.YMeroT npeacTaBisiTh KOHKPETHOE
OpPraHUYEeCKUX
N coJiepKaHue U COOOILATh €ro B
COeJIMHEeHUH

HNIOITAK.Onpenenenue
Ha3BaHUI OpraHUYECKUX
COCIMHCHUI Ha
OCHOBAHHUU UX

CTPYKTYPHBIX (popMyI.

MMMCBMEHHON M YCTHOH (opme.
JIMYHOCTHBIE:

1. ITIposBAATH YCTOHUUBBINA Y4EOHO —
MO3HABaTENLHBI HHTEPEC K HOBBIM
crioco0aM pernreHus 3a1ad.

TEMA 2. YI'JIEBOJAOPO/bI U UX ITPUPOIHBIE NCTOYHUKHU




IIpupoaHbIe HCTOYHUKH
YIJ1eBOAOPOAOB.
IIpupoaHbIi ¥ NOMYTHBIN
HedTanoi razsl. Hed1n.
Hemouncrpanun. Komnexius
BEIIECTB U MaTEPUAJIOB,
MMOJTy9aeMBIX Ha OCHOBE
MIPUPOTHOTO Ta3a.

ITpupoaHbIit 1 TONYTHBIN
raspl, UX COCTaB U
HaIpaBJICHUS
HCTIOIB30BaHUS B
Ka4yecTBE TOIUIMBA U
XHMHUYECKOTO CHIPbSI.
Hedrts, ee pusnueckue
CBOMCTBA, CIIOCOOBI
paszneneHusiee Ha
cocTaBisitonue; HeTIHbIe
(hpakuu; TEpMUIECKHA U
KaTaJINTUYECKUH KPEKUHT .

Xapaxkmepuzoeams cOCTaB U
OCHOBHBIC HAIIPABJICHUS
HCIIOIB30BaHUs U
nepepaboTKH MPUPOTHOTO
raza. [IpaBuna skonoru4aecku
rPaMOTHOTO TTIOBEACHUS U
0Oe3o01racHOTO OOpaIIeHUS C
MPUPOIHBIM ra30M U
He(TEeNpOoayKTaMu B OBITY U
Ha IIPON3BOJICTBE.
XapakTepuzoBaTh COCTaB U
OCHOBHBIC HAITpaBJICHUA
HCIIOIB30BaHUs U
nepepaboTku HeTH.

AJIKaHBI.
JdemoHncTpanum.
[TapocTepkHEBbIE U
00BEMHBIEC MOJIEITH MOJICKYJT
MEPBBIX MpeICTaBUTEICH
KJlacca aJKaHOB.
dusnyeckue cBoicTBa
razoo0pa3HbIX (IpoITaH-
OyTaHOBasi CMECh B
3aKUTAIIKE), KUIKUX
(OeH3UH) U TBEPJIBIX
(mapacdun) anKaHOB:
arperaTHoe COCTOsIHHUE,
pacTBOPUMOCTH B BOJIC.
I'openune npomnan-
OyTaHOBOW CMECH
(3axxuranka). OTHOIIIEHHUE
aJIKaHOB K PacTBOPY
repMaHraHarta Kajius 1
6pomHoOit Bome/

T'omonorn METaHa,
U30MCpHUA U HOMCHKJIAaTypa.

XUMHUYECKHE CBOMCTBA
MeTaHa,

00y CJIOBJIMBAIOIIHAE €0
npuMeHeHne (TopeHue,
TUPOITU3,
rasiorenupoBanue).llomyq
€HHUE aJIKaHOB.
IIpumeHeHne aKkaHOB U
HUX TPOU3BOIHBIX.

OmnpenensaThb

MPUHAJISKHOCTH BEIIECTB K
pa3IUYHBIM THUTIAM

(IpenenbHBIM WITH

HeTpeAeIbHBIM) U KJlaccaM
yriaeBoaopoioB. Ha3zeiBaTh

X 10 MEXIyHapO HOMN
HOMEHKJIAType,

XapakTepu30BaTh CTPOCHUE

M CBOMCTBA Ba)KHEHUIITHX
MpeJIcCTaBUTENCH, HAOII01aTh U
OITMCHIBATH JIEMOHCTPAIIMOHHBIN
9KCIIEPUMEHT C ITIOMOIIBIO POJTHOTO
sI3bIKA U s13bIKa XuMuu. O000maTsL
3HAHWA U AEIaTh BEIBOIABI O
3aKOHOMEPHOCTSIX U3MEHEHUS
CBOMCTB yIj1€BOAOPOIOB B
TOMOJIOTUYECKHUX psiax. Paznuyars
TOHSTHUSI KH30MEP» U «KTOMOJIOTY.

PeryasiTuBHbIE:

1. CocraBysTh (MHIUBUIYAJIbHO HIIH
B TPYIINE) IUIaH pelieHus IpoOIeMBl.
2. Paboras mo mutany, CBEpSITh CBOU
JEHCTBUS C LENbI0 1, IPU
HEOOXOIMMOCTH, UCIIPABIISITH OLIHOKH
CaMOCTOSTEIBHO.

3. B omamnore ¢ yanrenem
COBEPILEHCTBOBATH CAMOCTOSTENILHO
BBIpaOOTaHHBIE KPUTEPHH OLICHKH.

Ilo3HaBaTeJbHbIE:

1. BrisBaaTe IIPUYXHBI U CIICACTBUA
MPOCTHIX SBJICHUU.

2. Co3aBaTh CXxeMaTHYECKHUE MOAETIH C
BBIACIICHUEM CYIICCTBCHHBIX
XapaKTEePUCTUK 00BEKTA.

3. [IpeobpazoBeIBaTE HHGOPMAIIHIO U3
OJTHOTO BUJIA B JIPYroi (Tabnuily B
TEKCT | TIp.).

KoMMyHHKaTHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
U IIO3ULHUIO, 33]1aBaTh BOIIPOCHI, CTPOUTH
MOHSITHBIE JUIsI TAPTHEPA MOHSTHS.

2. YUUThIBaTh pa3Hble MHEHUS U
CTPEMHUTHCS K KOOPIAWHAIINH Pa3IMIHBIX
MO3ULUH B COTPYJHUUYECTBE.

JInyHoCTHBIE:

1. IlocTeneHHO BBICTPaNBaTh
COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE:!
0CO3HABAaTh MOTPEOHOCTHh W TOTOBHOCTH K
caM000pa30BaHHIO, B TOM YHCJIE U B
pamMKax caMOCTOSITENILHOM JesITeTbHOCTH
BHE IIIKOJIBL.

2. OrueHuBaTh cofepkaHue (MCXOII U3
COLMANTBHBIX U INYHOCTHBIX IIEHHOCTEH),
obecrieunBaroniee JNIHOCTHBIN
MOpaJIbHBIH BEIOOD.




AJIKeHBI.

JdemoHcTpanuu.
[TapocTepxkHeBas u
oOBeMHast MOJICTTH
MOJICKYJIBI STUJICHA.
I'openue sTuineHa.
Komneknusa

«[TonmaTunen u u3genus u3
HETOo».

JlaGopaTopHbie ONBITHI. 3.
ObHapy xeHne
HETIPEJIENIbHBIX COETMHEHUN
B )KUJIKHUX
He(dTenpoayKTax.

T'omonoruyeckuii psin
AJIKEHOB: CTPOEHHUE,
HOMEHKJIaTypa, U30MEPHs,
(hu3uIecKue CBOMCTRA.
ITonyyenue ajnkeHOB.
XUMHUYECKUE CBOMCTBA.
IIpumeHeHre aKeHOB U UX
npou3BoAHBIX. [ToHATHE O

pCaKkuun ACOJIMMEPHU3aluu.

Haszvieams no
MEXIAYHapOAHOU
HOMEHKJIaType ajJKeHEBI C
MMOMOIIBIO POJHOTO SI3bIKA U
SI3BIKA XMMUH.
Xapaxmepuzoeambv

CTpOEHUE, CBOUCTBA,

CHOCOOBI MOTYUCHUS U
o0JracTH MpUMEHEHUS
STHJICHA.

Habnwooame,

CaMOCTOATEIBHO HPOBOOUMb

U onuUCvHIBAmMb XUMHUYECKUN
SKCIIEPUMEHT.
Yemanasnueams 3aBUCHIMOCTD
MCXKAY TUIIOM CTPOCHUSA
YIJI€BOAOPOIa U €70 XUMHUUYECCKUMHU
CBOMCTBaMHU Ha IIpUMEpE
JIOTUYECKUX CBSI3€H: IpeaeIbHbIN
— peaxIuu 3aMeIeHus,
HeIpeIeNIbHBIH — peakiuu
npucoenuHenus. Haseisatror
KauyeCTBEHHYIO PEaKIIHIo0 Ha
KpaTHYIO CBSI3b.

PeryisiTHBHBIE:

1. OOHapy>kuBath U GOPMYyITHUPOBATH
y4eOHYI0 IPO0OJIEMY MO PyKOBOJCTBOM
YUUATEIS.

2. CTaBUTH 1IEIH JICATSILHOCTH Ha
OCHOBE MOCTaBJICHHOH MPOOIEMBI 1
MpenjiaraeT HeCKOJIBKO CIIOcO00B ee
JTIOCTHKCHMSL.

3. CaMOCTOATENEHO aHAIU3UPOBATh
YCJIOBUS TOCTHM)KEHUS LIEIH Ha OCHOBE
y4€Ta BBIJICIICHHBIX YIUTEIEM
OPUEHTHUPOB JICHCTBUS B HOBOM
y4eOHOM MaTepuae.
Ilo3HaBaTe/IbHbIE:

1. Onpenenstb BO3MOKHbBIE HCTOYHUKHU
HEO0OXOIUMBIX CBEJCHH, IPOU3BOIUTH
MOWCK HH(pOPMAaIINH, aHATM3UPYIOT U
OLICHHUBAIOT €€ TOCTOBEPHOCT.

2. CaMOCTOSTEIILHO BBIACIATH U
(dbopMynupoBaTh MO3HABATEIBHYIO 11ETTh.
3. @opmupoBaTh yMEHHS HAOIIOIATh,
JIeNIaTh BBIBOJIBI IIPH MIPOBEACHUHU OIIBITOB,
yMeHus paboTaTh ¢ KHUTOW U C
NEPUOIUYECKON CUCTEMOM.
KoMMyHMKATHBHBIE:

1. ®opmupoBaTh yMeHuUs paboTaTh B
napax, OTBE4aTh Ha BOMPOCHI yUUTEJI,
YMETh UCIONB30BATh XUMUYECKUH SI3BIK,
yMeH#e paboTaTh ¢ XUMHUYECKOH
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2. Bnanets MOHOJIOrHYECKOH U
JIMANIOTHYECKO (hopMaMu pevr B
COOTBETCTBHH C HOPMaMH POJIHOTO
SI3bIKA; BBIPAYKATh CBOU MBICIIH C
JIOCTAaTOYHOW MOJHOTOM U TOUHOCTBIO.
JINYHOCTHBIE:

1. IIposBIATH OTBETCTBEHHOE OTHOIIIEHHUE
K 00YYCHUIO, YBAKUTEIILHOEC OTHOIICHUE
K CTapIIuM M MJIQJIIIAM TOBAPHINAM;
OCO3HABaTh IIEHHOCThH 3I0POBOTO U
Oe3omacHOro odpasa KU3HHU.

2. ®opMHUpOBATH OTBETCTBEHHOE
OTHONICHHUS K YUYEHHUIO, TOTOBHOCTH H




CITOCOOHOCTH, 00YJAIONTUXCSI K
CaMOPAa3BUTHUIO H CAMOOOPA30BaHUIO.

AJIKaJgueHbl.
JdeMoHcTpanuu.
Mopenu
(mapocTepKHEBbBIE U
00BEeMHas) MOJICKYJI
1,3-0yraaguena u 2 -
metuin-1,3-0yrannena
(n30mpeHna).
PaznoxeHue kayuyka
IIpY HarpeBaHUH,
HUCITBITAHUE
MPOJAYKTOB
pa3yioKeHUs Ha
HeTpe- JeIbHOCTb.
Komnexnnu
«Kayuykn», «Pe3una
W U3JCIUS U3 HEey.

AJKaJIMeHbl, UX CTPOCHHUE,
HOMEHKJIaTypa, H30MEPHS,
(hm3nyeckue CBONCTBA.
ITonyyenue ankaaueHoB.
HarypanbHblii u
CUHTETUYECKHUI KayqyK.
Pe3una.

Haszvieams o MeXIyHAPOTHOM
HOMEHKJIAaType JUCHBI.
Xapaxmepuzosamsb CTPOCHUE,
CBOWCTBA, CNOCOObL NOYHUEeHUs ’
obyiacTy mpumMeHnenus 1,3-
OyTagueHa.

Habnwooams u onucvieams
JIEMOHCTPALIUOHHBIA XUMHUYECKUH
SKCIIEPUMEHT.

PeryiassTuBHble
1. Beimensite 1 0CO3HABATh TO, YTO YXKE
YCBOGHO H YTO €IIle TIOJUIeKHUT YCBOCHUIO,
OCO3HAIOT KaueCTBO M YPOBEHH YCBOCHHUSI.
2. CraBuTh y4eOHYIO 33124y Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ NU3BECTHO U
YCBOEHO, U TOTO, YTO €II[¢ HEM3BECTHO.
Ilo3HaBaTeIbHbIE
1. Ilouck u BeLAETIEHUE HEOOXOIUMOMI
nH(pOpMAIUH; TPUMEHEHNE METOI0B
MH(GOPMAITMOHHOTO ITOMCKA, B TOM YHCIIE
C TIOMOIIIbI0 KOMITBIOTEPHBIX CPEJICTB.

2. AHanm3upoBaTh OOBEKT, BBIACIISS
CYIIECTBCHHBIC U HECYIIIECTBEHHEIE
TIPU3HAKH.

KoMMyHHKATHBHDBIE

1. YuuThcst OpraHu30BBIBATH U
IJIAHUPOBATH YI€OHOE COTPYIHUIECTBO C
YUYUTEJIEM U CBEPCTHUKAMH.
JIMYHOCTHBIE
1. ®opMupoBaTh IO3HABATEIHHBIC
WHTEPECHI, UHTEJUICKTyalIbHbIC U
TBOPYECKHE CIIOCOOHOCTH.




AJIKMHBI.
JdeMoncTpanun.
Monaenu
(mapocrep>kHEBas U
00BEeMHAas) MOJICKYJIbI
anetuiieHa. ['openne
areTuiIeHa.
JlaGopaTopHblie ONbBITHI.
4. Ilonyyenue u
CBOICTBa alleTUJICHA.

T'omonoruueckuii psia,
HM30MEpHsl, HOMEHKIIATypa
AJIKUHOB.

ITonyyenue anernicHa
MMUPOJIN30M METaHa U
KapOUJIHBIM CITOCOOOM.
Honyuenue kxapdbuoa
xanvyusi. XUMHICCKHE
CBOICTBa. alleTUJIeHA:
raJoreHupoBaHue,
TUIPOrajIOreHUPOBAHUE
(X7TOpBUHUI U
MMOJIMBUHUIIXJIOPUJI, €T0
MPUMEHEHHE), TUApaTaLns
(peakmus

M. I'. Kyuepoga),
TpuMepu3anus (peakuus
H. /1. 3emuHCKOTO).

Ha3zvieams 10 MEXIyHApPOTHOM
HOMEHKJIATyPE aJIKUHBI C
TMOMOIIBIO POJHOTO S3BIKA U SI3bIKA
XUMUH.

Xapaxmepuzosamb CTpOCHUE,
CBOWCTBA, CITIOCOOBI TTOJIYUYCHHUS U
o0JracTv IIpu MEHEHUS alleTHIICHA.
Habrrooams, camocmosamenvro
npo8oOUmMs U ONUCHIBANb
XUMHYCCKUN IKCIICPUMEHT.
Omauuams OCOOCHHOCTH PEaKITUA
MPUCOCANHEHUS Y alleTUJICHA OT
peaxkiuii TpUCOeIUHEHUS dTUIICHA.

PervisiTHBHBIE:

1. CamocTOSTENBHO OCO3HABATH PUYNHBI
CBOETO yCIexa WIN Heycrexa U HaXOqUTh
CIIOCOOBI BBIXOJIa M3 CUTYyallnH HeycIexa.
Ilo3HaBaTeJbHbIE:

1. CtpouTts nOorAyYecKoe paccykacHue,
BKITIOUAIOIIEE yCTaHOBICHUE
MIPUYUHHO-CIIEJICTBEHHBIX CBsI3€H.

2. OCyIIECTBIIATh PaCIIMPEHHbIN

MOUCK UH(pOpMAaIHH C

WCTIONIb30BaHMEM PECYPCOB OHOIHOTEK

u MHTepHeTa

KommyHnkaTHBHBIE:

1. ®opmynrpoBaTh cOOCTBEHHOE MHEHHE
M MO3ULIUI0, APTYMEHTUPOBATE U
KOOPJAMHUPOBATH €€ C MO3UIUAMHU
MapTHEPOB B COTPYTHUYECTBE MPU
BEIpa0OTKE OOIIETO pemeHus B
COBMECTHOM JI€ATEIbHOCTH.
JINYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE LIETIOCTHOE
MHPOBO33pEHHE: 0CO3HABATH
MOTPEOHOCTh U TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOSITENIbHOW JEATEIbHOCTH
BHE IIKOJIBI.

ApeHBbl.
JdemoncTpanuu. O0neMHas

MOICIIb MOJICKYJIBI OeH3o01a.

l'openne 6en3omna.
OrtHomeHnue 6eH301a K
OpoMHOM(MOAHOI) BOJIE U
pacTBOpy mepMaHraHara
Kanus (Ha npuMepe
TEXHUYECKUX
pacTBOpuUTENEH,
COJICpKaIUX apSHBI).

OTkpeITHE O€H30I1a, €TO
CBOMCTBA U IIEPBHIEC
o0JyacTu MpUMEHEHUS.
YcraHoBieHue
XUMHYECKOTO CTPOCHUS
oenzona. ®opmyJia
Kexkyne.

CoBpeMeHHbIE
MPeICTaBICHUS

0 CTPOCHHH OEH30JIa.
XHUMHUYECKHUE CBOHCTBA
OeH301a: TAJIOTCHUPOBAHUE,
HuTpoBaHue. [lonyuenue
Oen3zona. ['omomnor 6eH3omna
— TOIYOII.

Xapaxmepuszosamo

0COOEHHOCTH CTPOCHUA,
CBOMCTBa M 001acTU

NpUMEHEeHHs1 0eH3071a C
TMIOMOIIIHIO POJHOTO SI3hIKA U
SI3BIKA XUMUH.

Habarooams u onuceleams
JIEMOHCTPAllMOHHBIA XUMUYECKUI
OKCIICPUMEHT.

PeryasiTuBubIe:

1. ®opmupoBaTh yMEHNE YIUTHIBATD
BBIJIETICHHBIE YYUTEIEM OPUEHTHPHI
JICHCTBUS B

HOBOM yueOHOM MaTepHaje B
COTPYTHUYECTBE C YUINUTEIEM.

2. IInanupoBaTh CBOM ACUCTBUSA B
COOTBETCTBHH C TIOCTaBIEHHOU
3aJ1a4ell U YCIOBUSAMH €€ peaTn3alliu.
3. BeiiBuraTh BEepCHH pemeHus
npoOJIeMbl, 0CO3HABATh KOHEUHBIN
pe3yNIbTaT, BRIOMPATh U3 TPEUIOKEHHBIX
U MCKaTh CaMOCTOATENILHO CPE/ICTBA
JIOCTHKEHHMSI LIEIH.
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O000mIeHue "
CHCTEMATHU3AINA 3HAHUM

no reme "YrieBoaopoanbi"

11

KonTpoansnasa padora Ne 1
1o TeMe «YTJeBOAOPOAbI».

Kiraccudukarms
YTJIEBOJOPOAOB IO
CTPOCHUIO YIJIEPOTHOTO
CKEJIETa U HAJIUYUIO
KpaTHBIX cBsi3eil. B3au-
MOCBSI3b MEXK/Iy COCTaBOM,
CTPOEHHUEM U CBOMCTBaAMH
YTJIEBOJOPOIOB.
I'enernueckas cBs3b
MEXAY KJlacCaMmu
YIJ€BOAOPOIOB.

Kiraccudpumuposats
YTIIE€BOJIOPOIBI IO CTPOCHUIO
YIIIEPOJTHOTO CKEleTa U HATMIUIO
KpaTHBIX CBsA3EU. Y CcTaHaBIUBaTh
B3aUMOCBSI3b MEKIY COCTABOM,
CTPOEHHUEM U CBOMCTBAMU
yriieBogopoaoB. OnrchIBaTh
TeHETUYECKHE CBIA3H MEXKITY
KJaccaMH yTJIEBOJIOPOJIOB C
TMOMOIIILIO POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

ITpoBoauth pediekcuto
COOCTBEHHBIX JOCTHKEHUI B
MMO3HAHUH XUMHUH yTIEBOJOPOIOB.
AHanu3upoBaTh PE3yIHTATHI
KOHTPOJBHOU pabOTHI U
BBICTPAUBATh ITYTH JOCTHKCHUS
’KEeJIaeMOT0 YPOBHS yCIIEITHOCTH.

IHo3HaBaTeJbHbBIE:

1. OcymmecTBusATH BBIOOP

Hanbonee 3pPEeKTUBHBIX

CIOCO0OB pelIeHYs 32,124 B
3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH.

2. OcymiecTBIATh CpaBHECHUE,
KJIacCH(UKAINIO, CAMOCTOSATEIHHO
BBIOMPAsi OCHOBAHUS U KPUTEPUU ISt
YKa3aHHBIX JIOTHYECKUX ONEPALUH.
3. YMeTh onpeneisiTe BO3MOXKHbBIE
HCTOYHUKH HEOOXOIUMEBIX CBEICHHH,
MPOU3BOJUTH TIOUCK HH(POPMALIUH,
aHAJIN3UPOBATh U OIICHUBATH €&
JIOCTOBEPHOCTb.

KoMMYHMKATHBHBIE:

1. CoBepuieHCTBOBATh YMEHHE
I[OFOBapI/IBaTbCSI nu HpI/IXOILI/ITb K O6H1€My
pemeHH}o B COBMCCTHOﬁ NCATCIIBHOCTH.
2. PazBuBaTh yMeHHE POITYKTUBHO
pa3peiath KOH(QIUKTHI HA OCHOBE ydyeTa
HWHTEPECOB U MO3ULIUMA BCEX €T0
Y4aCTHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOKO MTO3UITUIO HA
YPOBHE MOJIOKUTEIHHOTO OTHOILIEHUS K
IIKOJIE, TOHUMaHUS HEOOXOAUMOCTH
YUEeHUS, BRIPAXKEHHOTO B TIpeobIagaHul
y4e0HO-TI03HABATEIHLHBIX MOTHBOB U
MPENMOYTEHNH COIMAIBHOTO CIIoco0a
OIIEHKHU 3HaHUH.

2. ®opMHUPOBATH HKOJIOTUIECKOE
MBIIUICHHE: YMEHUE OLIEHUBATH CBOIO
NEeATETLHOCTD W IMIOCTYTIKU IPYTUX
JOJIEH C TOUKH 3PEHUS COXPAHEHUS
OKPY>Kalollel Cpebl.

TEMA 3. KUCJIOPOCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHUWA
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CnupThbl.
JdeMoHcTpanuu.
Monaenu
(mapocTepKHEBbBIC U
00BEMHBIC) MOJIEKYIT
CIIUPTOB: METAHOJA,
3TaHoJIa,
OMUNEH2IUKOIA T
riaunepuHa. I'openue
3TaHoJA.
B3aumoneiictBue
ATaHOJIa C HATPHUEM.
ITonmy4enue aTuneHa
W3 3TaHoA.

JlabopaTopHbIe ONBITHI. 6.
CBolicTBa 3TUIIOBOTO CIUPTA.

7. CBoiicTBa IIMIEpUHA.

OTUIIOBBIN CIIUPT U €TO
cBotictBa. OKHCIIEHNE
3TaHoJIa
(dbepmenTaTuBHOE,
okcumom meau (I1)).
XUMHUYECKUE CBOMCTBA
3TaHOJIa: IeTUuapaTamnys,
B3aUMOJEHCTBHUE C
HaTpHUeM, TOpEHUE.
ITonyyeHnue u
MMPUMEHEHHE CITUPTOB.
T'omonoruueckuit psa
OJHOATOMHBIX CITUPTOB,
U30MepUsi, HOMEHKJIaTypa.
MHOroaToMHBIE€ CIIUPTHI:
IMUNEH2IUKOIb, TIHIICPUH.
KauectBennas peakius
Ha MHOTOaTOMHBIE
cnupThl. MexaHu3Mm
BO3JSUCTBHUS dTaHOJIA HA
OpraHu3M 4YeJOBeKa.

Hasvieams 110
MEXIAYHapOAHOU
HOMEHKJIaTypP€ CIIUPTHI.
Xapaxmepuzosamsv
CTpOEHHE, CBOMCTRA,
CHOCOOBI MOTYUCHUS U
001aCTH IPUMEHEHUSI
9TaHOJa U TIIUIEPHUHA C
IIOMOIIBIO POJHOTO S3bIKA U
SI3BIKA XMMUH.
Knaccugpuyuposams ciuptsl
110 X aTOMHOCTH.
Habrrooams, camocmoamenvro
npoeoouUms U ONUCHIEAMDb
XUMUYECKUNA IKCIIEPUMEHT.

PeryasiTuBHble

1.ChopmupoBaTh yMEHUE aICKBATHO
OIICHUBATh CBOM 3HAHUS U YMCHHSI.
2.DopMHPOBATh HHTEIUIEKTYAILHBIC U
TBOpYECKHE CITIOCOOHOCTH.
ITo3HaBaTeJbHbIE

1.CpopmupoBats ymeHue
aHaJM3NPOBATh, CPABHUBATD,
KJIACCU(HUITMPOBATH U 00001aTh (haKThl U
SIBIICHUS;

KoMMyHMKATHBHBIE

1.ChopmMupoBaTh yMEHHE TIPEICTABIATH
MPOJICJIaHHYIO padoTy.

2. ®opMupoBaTh YMEHHs paboTaTh B
napax, OTBE4aTh Ha BOMPOCHI YUUTEJI,
YMETh UCIIOJIB30BaTh XUMHUUECKUN SI3bIK.
JIMYHOCTHBIE

1. ®opmupoBaHuE UHTEPECA K HOBOMY
peaMeTy.

2. ®opmupoBanue yueOHO-
MO3HABATEILHOTO HHTEPECa K HOBOMY
y4eOHOMY MaTepualy U crocodam
peluIeHuss HOBOW YaCTHOM 3aJ1auu.
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deHour.

JemoncTpanuu. O0bemMHas
MOJIeJIb MOJICKY bl (heHoMa.
PactBopumocTs heHOTA B
BOJI€ TIPU KOMHATHOM
TeMnepaType u npu
HarpeBaHUH.
BzaumoneiicrBue deHona c
pacTBOpPOM WIEIIOYH U
OpOMHO# BOJOM.
KauecTBenHas peakius Ha
(henon ¢ xJopuIOM XKeJe3a

(.

CTtpoeHne MOJICKYJIBI U
(pusmueckne cBoHCTBA
(dbenona. Bzanumuoe
BJIMSIHUE aTOMOB B
MOJIEKYJIaX OPraHuYeCKUX
BEIIECTB Ha IIpUMEpE
(enona. Xumuueckue
CBoO¥CTBa (heHoIIa,
ITonyuenue u
npuMeHeHHne (HEeHOI0B.
KauecTBenHas peakuus Ha
(enomn.

Xapaxmepuzoeams 0COOEHHOCTH
CTPOCHUS U CBOMCTBa (peHONa Ha
OCHOBE B3aMMHOT'O BIUSHUSA
aTOMOB B MOJIEKYJIE, a TAK)Ke
CIOCOOBI MOTyYEHHUS U 00JIaCTH
NpUMeHEeHHs (PeHoJIa C TTOMOIIBIO
POIHOTO S3bIKA U SI3BIKA XUMUH.

Habaooames u onucweieams

JIEMOHCTPALIUOHHBIA XUMHUYECKUN

OKCIIEPUMEHT.
Cobnrooams ipaBuUia

OKOJIOTUYCCKHU I'PaMOTHOI'O U

0e301acHOro OOpaIIeHus C
TOPIOYUMH U TOKCHUYHBIMH
BEIIIECTBAMH B OBITY U
OKpY Karollen cpelie.

PervisiTuBHbIE:

1. CaMoCTOSTENFHO aHAIM3UPOBATH
yCIIOBUSA

JIOCTYKECHHUS 11eJTH Ha OCHOBE y4&Ta
BBIJICJICHHBIX YUUTEIIEM OPUEHTUPOB
JIEHCTBUS B HOBOM y4eOHOM MaTepHale.
2. OcyIecTBIsITh KOHCTATHPYIOIIUH 1
MIPEABOCXHUIIAIOITII KOHTPOJIb 10
pe3yNbTaTy U 10 Coco0y IeHCTBYS,
aKTyaJIbHBIM KOHTPOIb HA YPOBHE
MIPOU3BOJIBHOTO.

Ilo3HaBaTeJbHBIE:

1. CoznaBath 1 mpeoOpa30OBHIBATH
MOACIN U CXEMBI IJIA peHleHI/IH 3a1a4.
2. O0001AaTh TOHATUA —
OCYIIECTBIISTh JIOTHYECKYIO
oTIepaIuio.

KoMMYHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
U [TIO3ULUI0, apT'yMEHTUPOBATh U
KOOPJIMHUPOBATH €€ C MO3UIIUSIMU
napTHEPOB B COTPYAHUUYECTBE MIPU
BBIpabOTKe OOIIEro pereHus B
COBMECTHOI1 ISITETbHOCTH

JIMYHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOILEHUS K YYEHHIO, TOTOBHOCTHU U
CIOCOOHOCTH, 00YUAIOIINXCS K
CaMOPa3BUTHIO B caMOOOPa30BaHUIO.

2. ®opMHUpOBATh CITIOCOOHOCTH K
IIeJICIIOIaraHUI0, CAMOCTOSTEIIFHOM
IIOCTaHOBKE HOBBIX YU€OHBIX
3a/1a49 ¥ IPOEKTUPOBAHUIO COOCTBEHHON
y4eOHOM ACSITETLHOCTH.
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AJnbaeruasbl.
JdeMoncTpanun.
Mopenu
(TmapocTep>KHEBBIEC U
00BEMHBIE) MOJICKYJT
MeTaHaJIsl U dTaHaJIsl.
O3HaKOMIJIEHHE C
KOJUIEKLIUEH

IIaCTMACC

M U3JICNIUI U3 HUX.
JlaGopaTopHbIe ONBITHI. 8.
CaoiicTBa Qopmanbaerua.

T'oMonoruueckuii psiz
alnbJIErua0B, U30MEPHUSI,
HOMEHKJIaTypa.
KauecTBeHHas peakinus Ha
albJIETUAHYIO TPYIILY.
XUMHYECKHUE CBOWCTBA
dbopmansaernaa:
TUAPUPOBAHUE,
okucienue. Peaxyuu
NOJUKOHOEHCayUuu.
ITonyuenue. Peakipst
Kyueposa. [ IpencraBurerm
aTTB/ITH/IOB U X 3HAYCHYIE.

Xapaxmepuzosamuo
0COOEHHOCTH CBOMCTB
opmansneruna u
areTaibIeruaa Ha OCHOBE
CTPOEHUS MOJIEKYJI, CIIOCOOBI
MOJIYYCHHUS U UX 0071aCTH
MPUMEHEHHS C IIOMOIIBIO
POIHOrO sI3bIKA U SI3bIKA
XUMUH.

Habnwoames, onuceieams u
npoeooUmMs XUMUIECKHIN
SKCIIEPUMEHT.

Cobarodams nipaBuia
9KOJIOTUYECKH IPAMOTHOTO H
0e30macHOTro O0paImIeHus ¢
TOPIOYHUMH U TOKCHUYHBIMH
BEIIIECTBAMH B OBITY U
OKpYy>Karolleu cpene.
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KapOoHoBble KHCJIOTHI.
Hdemouncrpanuun. Monenu
(mmapocTep>KHEBBIE U
00BEMHBIE) MOJICKYIT
MYPaBBUHOMN U YKCYCHOU
kuciaoT. O6pasibl
HEKOTOPBIX KapOOHOBBIX
KHCJIOT: MypaBbUHOM,
YKCYCHOM, OJIEMHOBO,
CTEapUHOBOH, Wasenesol,
OeH30UHOU, TUMOHHOU.
OTHOLIEHNE PA3INUHBIX
KapOOHOBBIX KHCIIOT K
Bojie. [Tonyuyenue
CJIOHOTO dupa peakuueit
aTepud KA.
JlaGopaTopHble onbITHI. 9.
CBolicTBa yKCyCHOM
KHCIIOTBI.

Kap6oHOBEIE KHUCIIOTHI B
MPUPOJIE U B OBITY.
XHUMHUUYECKHE CBOIMCTBA
KapOOHOBBIX KHCJIOT B
CpaBHEHUHU CO CBOWCTBaMU
COJISTHOM KHCJIOTBI
(B3ammopeiicTBHE C
MeTaJlJlaMH, OC-
OKCHJaMH, OCHOBaHUSIMHU,
CoJIsIMH). YKCyCHas
KHCJIOTa KaK cIa0bIi
SJIEKTPOJIUT, HOHHBIE
YPaBHEHUSI pEaKIvii ¢ ee
y4JacTHEM.

Peakuwms stepudukannm.
l'omonornueckuii psan
MpeIeTbHBIX
OZTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT,
H30Mepusi, HOMEHKIIaTypa.
IMonyuenue mypasvuroli n
YKCYCHOM KHCIIOT.

Xapaxmepuzoeams 0COOCHHOCTH
CBOMCTB KapOOHOBBIX KHCJIOT Ha
OCHOBE CTPOEHUSI UX MOJIEKYII, a
TaK)Ke CIOCOOBI MOJYUYCHUS U
00J1aCTH IPUMCHEHUS MYPAGLUHOL
1 YKCYCHOM KMCJIOT C IIOMOIIbIO
POJTHOTO SI3bIKA M SI3bIKa XUMHHU.
Paznuuams ob1iee, 0cOOEHHOE U
€IMHUYHOE B CTPOCHUH U
CBOMCTBax OpPraHU4YECKUX
(mypasvunoll M yKCYCHOM KUCIIOT)
OIHUCHIBATH U TPOBOJIUTH
XAMHUYECKUH dKCIIEPUMEHT.
Cobooams ipaBuiIa
9KOJIOTHYECKH TPAMOTHOTO U
Oe3omacHOTro OOpanieHus ¢
TOPIOYUMH U TOKCHYHBIMH
BEIIECTBaMHU B OBITY U
OKpy>Karolieit cpene u
HEOPTaHUYECKUX KUCIIOT.
Habnrooames, onucvieams u npoeo-
ums XUMUYECKUHN IKCIIEPUMCHT.

PeryasiTuBHbIe:

1. BHocuTth HEOOXOAMMBIE KOPPEKTUBHI B
JeficTBUE MOCTIE ero 3aBepllieHHs Ha
OCHOBE €r0 OLICHKH U y4eTa XapakTepa
CAETaHHBIX OIIHOOK.

2. OcymecTBIATh KOHCTATUPYIOIIUH 1
MPEIBOCXUIIAIOLINN KOHTPOJIb T10
pe3yibTaTy | M0 Croco0y ACHCTBUS;
aKTyaJIbHBIH KOHTPOIb HA YPOBHE
MPOU3BOJBHOTO.

3. BeiaBuraTe BEpCUU pELICHUS
po0JIeMBbI, 0CO3HABATH KOHCYHBIN
pe3yibTaT, BEIOUPATh U3 MPEATIOKCHHBIX
U MCKAaTh CAaMOCTOSATEIIHO CPEACTBA
JOCTIDKEHUS LIEITH.

Ilo3HaBaTeJbHbIC:

1. ®opmupoBaTh yCTONYNBEIN yaeOHO-
MI03HABATENILHOIO HHTEPEC K HOBBIM
001TUM cIIoco0aM peleHus 3a1ay.

2. ®opMHpOBaTH YMEHHUS YCTAHABINBATh
CBSI3U MEXAY peajibHO HaOII0AaeMbIMU
XMUMUYECKAMU SBIICHUSMH U TIPOLIECCAMU,
MPOUCXOISIUMHA B MEKPOMUDE,
O0OBSICHATH IPUYUHBI MHOTOO0Pa3Hs
BEIIECTB, 3aBUCUMOCTH UX CBOHCTB OT
cocTaBa U CTPOSHHS, a TaKKe
3aBHCHUMOCTb IPUMEHEHHS BELIECTB OT UX
CBOICTB.

KoMMyHHUKATHBHBIE:

1. ApryMeHTHpPOBaTh CBOIO TIO3HIIUIO U
KOOPAWHHUPOBATH €€ C

MO3HIIUSMY APTHEPOB B COTPYTHUYECTBE
TIpH BBIPa0OTKE OOIIEro pemeHus B
COBMECTHOM JIeSITEIbHOCTH.

2. AnekBaTHO UCIIONIb30BATH PEUEBhIC
CpeJCTBa ISl pEIICHHS PA3THIHBIX
KOMMYHMKATUBHBIX 3371a4; BIaeTh
YCTHOW M MUCHbMEHHOHN PEeYbl0; CTPOUTh
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE

JIMYHOCTHEIE:
1. YMeTh OlleHHBATh MPABHILHOCTH




Cobooams ipaBuiIa
SKOJIOTHYECKH TPAaMOTHOTO U
0e3omacHOro oOpanIeHus ¢
TOPIOYUMH U TOKCHYIHBIMH
BEIIIECTBAMH B OBITY U
OKpYy’Karollen cpeae.

BBITIOJTHEHHs yueOHOI 3a1a4H,
COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS.
2.AHaM3MUPOBATh IMOLUOHAIBHBIC
COCTOSIHHMSI, OJTy4EHHBIE OT YCICUIHON
(HeycremHomn)

JIeSITEIIbHOCTH, OLICHUBATh MX BIIMSHHE HA
HACTPOCHHUE YENIOBEKa.
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CroxHble 3pUpBHI.
Kupsbl.
JdemoHcTpanum.
Komnekus nuieBbIx
KUPOB U Macell.
PacTtBOopumocTh
JKHPOB B
OPTaHHYECKUX H
HEOpPraHWYeCKHX
pacTBOpHUTEISIX.
H3rorosienue MbLia.
Konmexkmus o6pa3nos
MPUPOIHBIX MaXy4dnX
3 UpHBIX Macel.
Komneknus ;XuIKux u
TBEPBIX MOIOIINX
cpenctB. CpaBHEHHE
MOIOIINX CBOUCTB
pacTBOpPOB MbLIa U
CTHPAIBLHOTO
MMOPOTIIKA.
JlaGopaTopHble onbIThI. 10.
CaoiicTBa xupos. 11.
CpaBHeHHE CBOHCTB
pacTBOPOB MbLIA U
CTHPAIBLHOTO MOPOIIKA.

H3yueHue coctaBa KUPOB.

JKupsl pacTUTEIbHOTO U
>KMBOTHOTO
MPOUCXOXKIACHUS,
pa3nuyus B UX COCTaBe.
I'maposus )KupoB u ux
oMbUIEHHE. MBbLIal.
CuHTEeTHYECKHE MOIOIINE
cpeacta (CMC).
DKOJIOTHYECKHE aCTIEKThI
npumenennss CMC.
I'mppupoBanue >KUIKUX
KUpOB. IIpon3BoCcTBO
TBEPABIX KUPOB HA
OCHOBE PacTHUTEIbHBIX
macen. Ilonarue o
CJIOHBIX 3HUpax.
CnosxxHble 3pupbl
OZTHOOCHOBHBIX
KapOOHOBBIX KHCIOT U
OJTHOATOMHBIX CITUPTOB.
Peaknms arepudukanum.
CrnoxHble 3GupHI B
npupoze. XKupsl kak
CIIOKHBIE 3QUPHI
IJIMLIEPUHA U BBICIINX
KapOOHOBBIX KHUCJIOT.

Xapaxmepuzosamsv
0COOEHHOCTH CBOWCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJICKYJI, & TAK)Ke
KJIacCU(HUKAIIUH KUPOB TI0
WX COCTaBy U
MIPOUCXOXKASHUIO U
MIPOU3BOJICTBO TBEPIBIX
JKHPOB Ha OCHOBE
pacTurtenbHbIX Macell. Ha
OCHOBE peaKIuu
aTepuduKaIun
xapaxkmepu3oeams COCTaB,
CBOICTBa M 00acTH
MPUMEHEHHS CITIOKHBIX

3¢ upoB.

Habnarooams, onucvieams u
npoeoouUntL XUMUIECKUN
SKCIIEPUMEHT.

Cobrrooams ipaBuia
9KOJIOTHYECKH TPAMOTHOTO U
Oe3omacHOT0 OOpaIeHus ¢
TOPIOYHUMH U TOKCHUYHBIMH
BEIICCTBAMH B OBITY U
OKpY Karollen cpejie.

PeryiasiTuBHbBIE:

1. [InanupoBaTh CBOM ICHCTBUS B
COOTBETCTBHH C ITOCTABICHHON
3ajaueil U yCIOBUSMU €€ pealn3alum.

Ilo3HaBaTe/IbHbIE:

1. OcymiecTBnsiTh BEIOOP

Hanbosnee 3PPEKTHBHBIX

croco00B pelIeHus 33/1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBUU.

2. OcyuiecTBiIsATh CpaBHEHUE,
KJ1acCU(UKAIINIO, CAMOCTOATEIIEHO
BBIOMpAsi OCHOBAHUSI U KPUTEPHH IS
YKa3aHHBIX JIOTUYECKUX OIEPALHH.

KoMMyHHKaTHBHBIE:

1. CoBepuieHcTBOBaTH YMEHHE
JIOTOBAapHUBATHCS U IPUXOIUTH K O0IIEMY
PELIEHUIO B COBMECTHON AEATEIBHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOKO MMO3UITUIO HA
YPOBHE ITOJIOKUTEITHFHOTO OTHOIIEHHUS K
[IKOJIE, IIOHUMAaHHUS HE0OOXOIUMOCTH
YYCHUS, BBIPAXKEHHOTO B MTPEO0IaJaHuN
y4eOHO-TI03HaBaTEIbHBIX MOTHBOB U
MIPEATIOYTEHUH COIMATLHOTO CTI0c00a
OILICHKH 3HaHMH.




17- Yraesoapl. CocTaB yriieBoi0B, HX Xapakmepu3zosams cocTas Pery.isiTuBHbie:

18 MoHocaxapubl. HaXOXJIEHHE U POJIb B YIJICBOJOB U MIX 1. CamocTOSTENBHO OCO3HABATH PUYNHBI
JdemoHcTpanum. pupose. 3HaueHne KITaccH(UKALMIO Ha OCHOBE CBOETO ycIexa WK Heyclexa U HaXOAUTh
Komrekmus YIJIEBOJIOB B TEXHHUKE, CIOCOGHOCTH K THAPOIIN3Y. CIOCOOBI BBIXO/Ia U3 CUTYalllH HEeycIexa.
KpaxMasIocoAepratitt ObITY, Ha IPOM3BOJCTBE. Onucvigams CBOUCTBA
WmporykToREa |yt ETIOKO3H KaK BMCCTRS ¢ I Caponts rimicexoe paceyaccre
OCHIz)Beycaxa 03Bl YTIICBOAOB: MOHO-, TH- H JBOWCTBEHHOM (yHKIMEiT BI'(J'[}OII){aIOH_[ee CTaHOBHepHI/Iey A
B3aI/IMOILGI\/'ICI”)[BI/Ie. nonucaxapuabl. Cmpoenue (ampoerugocnupra). NPHYHHH O-CHG}IILCTBGHHHX cBs3eit

MOJEKY bl 2TH0KO3bL. Yemanaeneans ‘
TJIIOKO3BI U Caxapo3bl .
JBoiicTBEHHOCTB MEXITPEeIMETHBIE CBSI3U )
C TUAPOKCHIIOM MEIN KomMmyHuKaTHBHbBIE:
(pyHKIIMU OpraHUYEecKOro XAMHWH U OUOJIOTUU HA
(11). 1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE
BEIIeCTBA HA IPUMeEpE OCHOBE PAaCKPBITHSA
JlaGopaTopHBbIe ONBITHI. . Y TIO3UIIHIO, apTYMEHTUPOBATH
N TJTFOKO3bI OMOJIOTHYECKON POJTH U «
12. CpoiicTBa (anbernzocupt) IMUECKIX CBOHCTE KOOPAMHHUPOBATH €€ C MO3ULUAMHU
TJIFOKO3BI. 13. T pT). N . NapTHEPOB B COTPYAHUYECTBE IIPU
N XUMHYECKHUE CBOICTBA BaKHEUIIINX MPEICTaBUTEIICH
CpolicTBa Kpaxmaia. BBIPa0OTKE OOIIET0 PEIICHUS B
TITIOKO36I, TOKA3bIBAIOIIINE MOHO-, TU- U o
. COBMECTHOM J€ATEIbHOCTH.
JIBOCTBEHHOCTH €€ MOJINCAXaPHUIOB.
q)yHKHHH:VrHHPHPOBaHHes Hab6nwooams, onuceisams u JIHYHOCTHEIE:
B3aMMOJICIICTBHUE C i T R
A I npoeoounb XAMHIECKUH 1. BeicTpauBaTh COOCTBEHHOE IIEIIOCTHOE
TUJIPOKCHJIOM MeIu
AP A (1), SKCHEPUMEHT. MHPOBO33PEHUE: OCO3HABATD
OKHCIICHUE
Cobarooams ipaBuia NoTpeOHOCTh U TOTOBHOCTH K
(pepmenmamusnoe,
TEXHUKH 0€30IMacCHOCTH TpH camM000pa3oBaHHIO, B TOM YHCIIE U B
peakius «cepeOpsHOTO .
pabote B kabWHETE XUMUU. paMKax caMOCTOATENILHON e TeTbHOCTH
3epkaina»). bpoxxenue
BHE IIKOJIBI.
TIOKO3b1. POTOCHHTES.
®pyKTOo3a Kak u3oMep
rroko3bl. Caxaposa Kak
MPEICTaBUTENb
JICaxapuioB.
ITonucaxapuapl: kpaxmadl,
nesuronosa. CpaBHeHHE
HUX CTPOCHUS
u cBoiicTB. KauecTBeHHas
peakiys Ha KpaxmaJl.
19 O06001eHne U PeryasiTuBHble:

cHCTeMATH3 Al
3HAHMM 10 TeMe
"Kucopoacoaep:xauu
€ OpraHuvecKmne
coequHenus"

YdeGHble MOTYITH:
"Crmuptser", "denonsr",
"Anbaeruan",

" n
Kap6oHoBEIe KUCIOTHI",
"VrieBonsr"

Onpenenenne KadeCTBEHHBIX
peakuuiit Ha MHOrOaTOMHBIE
CIIUPTHI, (PEHOI, aTbIETUIBI,
KapOOHOBBIE
KHUCJIOTBLITI0K03Y. OCHOBHBIE
CITOCOOBI UX

nony4yeHus. Onpeaenenne
BO3MOXHOCTH MPOTESKAHUS

1. ®opmupoBaTh yMEHUE YIUTHIBATH
BBIJIETICHHBIE YYUTEIEM OPHUEHTHPHI
NEHCTBUA B

HOBOM y4eOHOM Matepuale B
COTPYTHUYECTBE C YUIUTEIIEM.

2. [InanupoBaTh CBOM JACHCTBUS B
COOTBETCTBHUH C MOCTaBICHHOM
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KonTpoanHasi padora
Ne2 mo Teme "
Kucopoacoaepxammue
opraHuvecKue
coequHenus"

XUMHYECKUX MPEBPAIICHUH.

3amadeii ¥ YCIOBUSMU €€ peaTu3allni.

ITo3HaBaTeJbHBIE:

1. OcymiecTBasATH BEIOOP

HanOoIree A(HEeKTUBHBIX

CIOCcO0OB pelIeHYs 32,124 B
3aBUCUMOCTHU OT KOHKPETHBIX
YCIIOBH.

2. OcyuiecTBIATh CpaBHEHHE,
KJIacCU(UKAIIHIO, CAMOCTOSATEIILHO
BBIOUpAst OCHOBAHUSI U KPUTCPHH IS
YKa3aHHbIX JIOTUYCCKUX onepaum‘/'l.

KoMMYHMKATHBHBIE:

1. CoBepiieHCTBOBAaTh YMEHUE
JIOTOBApUBATHLCS M MIPUXOIUTH K 00IIEMY
PELICHUIO B COBMECTHOM IEATEIBHOCTH.
2. PazBuBaTh yMeHWE POTYKTUBHO
paspeiath KOH(QIUKTHI HA OCHOBE ydyeTa
HWHTEPECOB U MO3ULIUMA BCEX €T0
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOKO MTO3UITUIO HA
YPOBHE TOJIOKHUTEITHHOTO OTHOIIEHUS K
IIKOJIE, IOHUMaHUS HEOOXOAUMOCTH
Y4eHUs1, BBIPAXKEHHOTO B ITPE00IafaHuN
y4e0HO-TI03HABATEIHLHBIX MOTHBOB U
MPENNOYTEHIH COIMAIBHOTO CIIoco0a
OIIEHKHU 3HaHUH.

2. ®opMHUPOBATH HKOJIOTHIECKOE
MBITIUICHAE: YMEHHUE OIICHUBATH CBOIO
NEeATeNTLHOCTD M IMIOCTYTIKU APYTHX JIFOICH
C TOYKH 3PEHUS] COXPAHCHHUS
OKPY>Kalollel cpebl.

TEMA 4. ABOTCOAEPXAIIUE OPI'AHUYECKHUE COE/IVMHEHUA
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AMHHBI. AHWJIMH.
Jdemoncrpauuu. Moaenu
(1apo- cTepKHEBBIE U
00BEMHBIE) MOJIEKYIT
METHJIaMUHA ¥ aHUJIMHA.
duznueckue CBOUCTBa
aHWJINHA: arperaTHOe
COCTOSIHHE, LIBET, 3aI1ax,
OTHOIIICHUE K BOJIC.
BzauMoneiicTBue aHHIMHA
C KHCJIOTaMH.
Bzaumopaeiicteue
razoo0pa3HbIX METHUIaMHUHAa
H XJIOPOBO- I10POJA.
OTHoOLlIEHNE aHWJINHA K
OpOMHOM (MOTHO) BOJIE.
Konmexius aHUITMHOBBIX
KpacuTeneu u npenaparoB
Ha OCHOBE aHWJIMHA.

Crpoenue, GU3NICCKUC U
XHUMHYECKHE CBOHCTRA
aMHHOB.

IIpuponnbie KpacuTenu
KaK IIPOU3BOJHBIE
anmtuHa. OTKpBITHE U
CTPYKTypa aHUJIHHA.
AwmuHorpymnia. OCHOBHBIE
CBOICTBa aHWJINHA.
BpomupoBanue anunuaa
(xauecmeennas peaxyus
Ha anunun).. Ilonydenue
anunuHa. Peaknus

H. H. 3ununa.

Xapaxmepuzosamsv
OCOOCHHOCTH CTPOCHUS U
CBOICTBa aHWJIMHA HA YCHUS
# 00J1aCTH IPUMCHEHUS
aHWJIMHA C IIOMOIIILIO
pOIHOTO SI3BIKA

M SI3bIKa XUMUU.
Habnrooamo u onucvigamsw
JIEMOHCTPALIMOHHBIN
XUMHYCCKUN IKCIICPUMEHT.
Cobarodams nipaBuiia
AKOJIOTHYECKH TPAMOTHOTO U
Oe3omacHOTro oOparieHus ¢
TOPIOYHMH U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U
OKpYy>Karolleu cpene.

PeryasiTuBHbIE:

1. BnageTb OCHOBaMH CaMOKOHTPOJIA,
CaMOOLEHKH, ITPUHATHUS PELIEHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BBHIOOpa
B y4eOHOI 1 TTO3HABaTENbHON
JIESITEIIbHOCTH.

2. Beibop Hanboiee 3¢ (HeKTUBHBIX
Croco0OB PEelICHHUS 32124 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIOBHI.

Ilo3HaBaTebHBIE:

1. YMeeT BBLIIOIHATE JOTHYECKUE
JIEHCTBUS a0CTparupoBaHuUs, CPaBHEHUS,
HAXOXKCHUS OOIIMX 3aKOHOMEPHOCTEH,
aHajau3a, CHHTE3a.

2. BHOCUTE HEOOXOMUMBIE JOITOIHEHUS U
KOPPEKTHBBI B TUIAH U CIIOCO0 JCHCTBHS B
CITydae pacxXoxJICHHsI STaoHa ¢
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AMHMHOKHCJIOTBI.
JdemoncTpanumn.
ArnteuHsle penaparsl,
cozeprkaiye
aMHUHOKHCIIOTHI.
YakoBku OT
MIPOYKTOB,
comeprKamux
aMUHOKHCJIOTHI U UX
conu (MpOAYKTHI
MMUTaHUA,
cojieprkalue
BEIIIECTBA C KOJaMH
E620 — rayra-
MHHOBas KUCJIOTA,
E621 — rayramu- Hat
Hatpust, E622—525

IToustue 00
aAMHHOKHCIIOTAaX.
AMHPHOKHCIIOTEI KaK
OU(pYHKIIHOHATLHBIS
aMmdoTepHbIC COCTUHCHUS.
dusnyeckre CBOMCTBA
aMHUHOKHMCIIOT.
Ocobennocmu
ouccoyuayuy AMUHOKUCIOM
8 BOOHBIX PACMBOPAX.
Knaccudukarus u
HOMEHKJIaTypa
aMUHOKHCIIOT.
Junentuael. I[lentuanas
CBSI3b. AMHUHOKHCIIOTEI B
IpUpoae, UX
Omosiornyeckasi poiib.

Onucwléams CBOMCTBA
aMHUHOKMCIIOT KaK
OU(pYHKIIMOHATHLHBIX
aM$OTEepHBIX COCTUHECHUHN.
Yemanasnusame
MEXKIPEIMETHBIC CBSI3HU
XUMUU

U OMOJIOTMH Ha OCHOBE
PacKpBITHS OHOIOTHICCKON
pOJIM U XUMHUYECKUX CBOVCTB
aMUHOKHCIIOT.

Habarooams u onucvleams
JIEMOHCTPALIMOHHBIA XUMHUYECKUHN
SKCIICPUMECHT.

pEeabHBIM JEHCTBHEM U €TO MPOLYKTOM.

KoMMyHUKATHBHBIE:

1. TlpuHUMATE MO3HIKIO COOECETHHKA,
MMOHUMAsI TIO3UIIHIO JIPYTOro, pa3audaTh B
€ro pedn: MHEeHHUEe (TOUKY 3peHus),
JTIOKA3aTeNIbCTBO (APTyMEHTHI), (PaKTHI;
TUIOTE3bI, aKCHOMBI, TSCOPHUH.

2. JloroBapuBaThCsl O MpaBWIIAX H
BOTIpOCax JJIsi OOCYXICHHUS B
COOTBETCTBHUH C TIOCTaBJICHHOM Iepet
IPYIIION 3a1a4de.

JIMYHOCTHBIE:

1. JleMOHCTpHPOBATH UHTEIUIEKTYaJIbHbIE
¥ TBOPYECKHE CITIOCOOHOCTH,
OTBETCTBEHHOE OTHOIIEHHE K 00YUICHUIO,

— NIyTamMu- HaTbl Hezamenumeie M03HABATENbHBIC HHTEPECHl U MOTHUBHI,

APYTHUX METAJIOB, AMHUHOKHCIIOTHL. HamnpaBJICHHbIC Ha U3YYEHUE IIPEIMETA;

E640 —raunun, E641 0CO3HAIOT [IEHHOCTh 37I0POBOTO U

— JICHIINH). Oe3omacHoro odpasa KMU3HU.

Jloka3zarenbcTBa 2. ®opMHUpOBATh aJCKBATHYIO

aM(pOTEepHOCTH CaMOOIICHKY, OCO3HAHHOCTh YUCHHS U

aMUHOKUCIIOT. y4eOHOW MOTHBAIIUH, aJICKBATHOE
pearupoBaHue Ha TPYAHOCTH.

23 Beaku. Benku kak OHOTIOJIUMEDHI, Onucwléamsb CTPYKTYPbI U Perynsitugubie:

JleMOHCTpALHH. UX cTpoeHHe (IepBUYHAs, CBOIiCTBa OEIIKOB KaK 1. Yaurbcst HCIOIb30BaTh CBOH B3IJISIBI

Henatypanus pactBopa BTOpHUYHASA U TPECTUYHASA OHUOTIOTUMEPOB. Ha MUD /1715 00BACHEHHS Pa3IUYHBIX

KypHHOTI'0 OeJIKa 1oz CTPYKTYPHI), XUMHUISCKHUE Yemanasnueame CUTYaIUii, PEIICHUS] BOSHUKAFOINX

nelcTBUEM CBOWCTBA (IIeHATYypaIus, MEXKIIPEAMETHBIC CBSI3U MPOOIEM M H3BICUCHHS JKU3HCHHBIX

TEeMIIEpaTyPhl, TUAPOJIN3, KAUECTBEHHBIC XHUMHU ¥ OUOJIOTUU Ha YPOKOB.

pacTBOpOB coJjiei
TSDKEJIBIX METAJIOB U
sta”oja. ['opeHue
NITUYHETO Tepa,
IIEPCTAHON HUTH U
KyCOYKa HaTypaJIbHOH
KOoXH. IIBeTHBIC
peaKIuu OEIKOB.

peakuuu — OuyperoBas U
KCAaHTOIPOTECHHOBAS).
Buonornueckue QyHKInu
o6enkoB.Knaccuduxamnus
OEJIKOB MO
pacTBOPUMOCTH B BOJIC.

OCHOBE PACKPBITHS
OHOJIOTHYECKOH POJIh U
XUMHYECKUX CBOMCTB
O€EJIKOB.

IIposooums, nabwoams u
onucsléams XUMHUIECKAMN
IKCIICPUMECHT.

2. Onpenensars Nocie0BaTeIbHOCTh
MIPOMEKYTOUHBIX LIeTei

C yYETOM KOHEYHOTO Pe3yJIbTaTa;
COCTaBJIATH IIJIaH M IIOCIEA0BATENLHOCTh
JIEHCTBHH.

ITo3HaBaTeIbHbIE:

1. ®opMupoBaTh YMEHHUS yCTAaHABIHBATH
CBSI3M MEXJTy PEATBbHO HAOJI01aeMbIMU




JlaGopaTopHbie onbITHI. 14.
CgoiicTBa OEIKOB.
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HykJieMHOBbIE€ KHCJIOTHI.
Hdemoncrpauuu. Moaens
mouekynbl JJTHK. O6pa3mst
MMPOAYKTOB, TIOJTY9€HHBIX U3
TpaHCTeHHBIX HopM
pacTeHui U KUBOTHBIX.
JlekapcTBEHHBIE CPEJICTBA U
perapaTsl, U3TOTOBICHHBIE
C IOMOIIBIO TEHHOU
WHXKEHEPUH.

JAHK u PHK kak
omomonumepsl. OO1as
cxeMa CTPOCHHS
HykjieoTnaa. CpaBHEHUE
CTPOCHUSI, HAXOXKICHUE B
kierke u ¢pyaknuit JJHK n
PHK. Buast PHK u ux
dbyHkIUH.

[lonsiTHe 0 GMOTEXHOIOTHH U
ee ucnosp3oBanue. [lonstue
0 F'€HHOM UH)XECHEPUHU.
I'enHOMOIUDUITUPOBAHHBIC
MIPOYKTHI.

Onucvieams CTPYKTYpY U
COCTaB HYKJIEMHOBBIX KUCJIOT
KaK ITOJINHYKJIEOTUIOB.
Yemanasnusamo
MEXIIPEIMETHBIE CBA3U
XMMHWH U OMOJIOTUU HA
OCHOBE PaCKpbBITHUS
OMOJIOTUYECKOU POJIH ITUX
KHCJIOT B Iepeaaye u
XpaHEHUH HaCJIEICTBEHHOU
nHpOpMAaIIHH.

XUMUYICCKUMU SBJICHUSMH U TIPOIIECCAMU,
MIPOUCXOASIIIIUMUA B MUKPOMUDE,
00BSACHATH MPUYUHBI MHOTOOOpa3Hs
BEIIECTB.

2. CaMOCTOSTEIIEHO OCO3HABATh TPUYUHBI
CBOErO yCrexa Wik Heycliexa U HaXOIUTh
CIIOCOOBI BBIXOJIa M3 CUTYaIlllH HeycIexa.
KoMMYHMKATHBHBIE:

1. [TnanupoBats yueOHOE
COTPYAHUYECTBO C YUUTEJIEM U
CBEPCTHHUKAMH.

JIMYHOCTHBIE:

1. I[TpuMeHATH MOTY4YCHHBIEC 3HAHUS B
MOBCEIHEBHOM >KH3HU.

2. Pa3BuBaTh CIOCOOHOCTE K CAMOOIIEHKE
Ha OCHOBE KPUTEPHUS YCIICITHOCTH
y4eOHOU AeSITENFHOCTH.




25

IIpakTH4yeckas
padora Ne 1
«AnenTuduxkanus
OpraHuYeCcKuX
COeTMHEHH .

Pemenne skcriepuMeHTATBHBIX
3a7la4d Mo UASHTU(DUKALINT
OpPTaHUYEeCKUX COCTUHCHUU.

IIposooums, nabaooams u
onucvl8amob XUMUIECKUH
IKCIEPUMEHT IJIs
MOATBEPIKIACHUS CTPOCHUS U
CBOWCTB Pa3IMYHbBIX
OPraHUYECKUX COCJIMHCHHUM,
a TaKkKe UX UACHTU(DUKAIINH
C IIOMOIILIO KAYECTBEHHEIX
peaxiui.

PeryasiTuBHble

1. ®opmynurpoBaThs yueOHbIE 3aJa4l KaKk
LIark JOCTHKEHUS TIOCTABICHHOW LeTTH
JeSITETBHOCTH.

2. BeiOupaTh U3 NpeanoKeHHbIX U
CaMOCTOSITETILHO UCKATh
CpencTBa/pecypehl IUIs PELICHUS
3a7a4i/IOCTHXKEHUS LISJIH.
Ilo3HaBaTeJbHbIE

1. CTpouTh paccy aeHUE OT OOIIUX
3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U
OT YaCTHBIX SIBJICHUH K 0OIIUM
3aKOHOMEPHOCTSIM.

2. Co3nmaBaTh BepOaIbHBIE,
BEIIECTBEHHBIEC U NH(POPMALIIOHHbIE
MOJIENIN C BBIJEIICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK 00BEKTA.
KoMMyHMKATHBHBIE

1. ®opmupoBaTh YMEHUS CIyLIATh
YUUTENs, BECTH JUAJIOT C YUUTEIEM U
JOPYTUMH yJalluMHCS.

JINYHOCTHEBIE

1. BoINOJHATE CaMOCTOSITEIbHBIC
MOCTYIIKU U JCUCTBUS (B TOM 4YHCIIE
PYKOBOJSILETO IUIaHA), IPUHUMATh
OTBETCTBEHHOCTb 33 UX PE3YJIbTATHL
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O06001menne u
cuCcTeMaTH3auus 3HAHUH
mo TemMe:
""A3oTcoaepxaniue
OpraHu4vecKue
coequHeHHUs" .

Kiaccudukaryst Kucjiopoi- u
a30TcoAeprKaIIux
OpFaHquCKI/IX COQJII/IHGHI/Iﬁ 110
HaJIN4ui0 (PYyHKIIMOHAIbHBIX
rpymni. CocraBieHue Gopmyi u
Ha3BaHUM KUCIOPOA- U
a30TcoAepIKaIIuX
OPraHUYECKUX COCIUHEHUU, UX
TOMOJIOTOB U U30MEPOB.
CBoiicTBa mpecTaBUTEICH
BaXXHEHIINX KJIACCOB 3THX
COCIMHECHUU, UX TIOJIyYCHUE U
npumMmeHeHue. ['eHeTnyeckas
CBSI3b MEXKITY Pa3IMIHBIMHA
KJlaccaMU KUCIOPOA- U
a30TCOACPKAIINX OPraHUYECKUX
COCITMHCHUN U YTJICBOIOPOIOB.

Knaccugpuyuposamow
KUCIIOPOA- U
a3oTcoAepIKaIiue
OpPraHUYECKUE COCTUHCHUS
1O HAJIMYHIO
(byHKIIMOHAIBHBIX TPYIIIL.
Cocmasnams GOpMyIbI U
JlaBaTh HAa3BAHUS KUCIOPO/I-
U a30TCOACPKAILIUM
OpPraHUYEeCKUM
coenquHeHUSIM. Onucoieams
CBOICTBa NpeAcTaBUTEIICH
Ba)KHEHIITHUX KJIACCOB 3THX
COCTMHCHUM, UX TIOJTyICHUE
U TIPUMEHEHUE C TIOMOIIBIO
POIHOTO S3BIKA U S3bIKA

PeryiassTuBHble

1. Bnayieth HaBBIKAMU OpPraHU3aIUH
y4eOHOMU AESITeIbHOCTH, CAMOKOHTPOJIS U
OLIEHKH PE3YJIbTATOB CBOEH
JIeSATCIIbHOCTH.

2. O0GOCHOBBIBATH IIETIEBBIC OPUCHTUPHI U
MIPUOPUTETHI CCHUTKAMU Ha IICHHOCTH,
YKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO
IIOCJIEJOBATEIIFHOCTD IIIaroB.
Ilo3HaBaTebHbIE

1. BHOCUTE HEOOXOIUMBIE JOMOIHEHUS 1
KOPPEKTHUBHI B IIaH U CIIOCO0 JCHCTBUS B
cllydae pacXoxJIEHUS 0XKUTAEMOT0
pe3yJibTaTta IeUCTBUS U €T0 peaIbHOTO
MPOJIYKTA.

2. HabOnmrogaTh, BEIABUTATh THIIOTE3HI,
JleJIaTh YMO3aKJIIOUEeHUS, IPOSBIISITh




IToaroroBka K KOHTPOJIbHOMU
pabote. Pernienre pacyeTHBIX
3a;ad.

XUMUH. Ycemanaeiueamos
TEHETUYECKYIO CBSI3b MEXIY
pa3IMYHBIMU KJIacCaMu
KHUCIIOPOA- B

CaMOCTOSITETEHOCTh B IPHOOPETCHUN
HOBBIX 3HAHHUU U MPAKTUYCCKUX YMEHUI.
KoMMyHUKATHBHDLIE

1. CoBepItieHCTBOBATh

a30TCOoAePIKAIINX KOMMYHUKATUBHYIO KOMIICTCHTHOCTb,
OpPraHWYEeCKUX COCAUHCHUN U BBICTYHAs MePeI OTHOKIACCHUKAMM,
YTIJIEBOIOPOIOB. oTcTanBasi 1 0OOCHOBBIBAsI COOCTBEHHYIO
27 Kontpoannasi paéora Ne 3 I1po6odums pebIiekcuio TOYKY 3PECHHUSI, YBaKaTh MHEHUE
o TeMe COGCTBEHHEIX NOCTIDKEHHI B OTIIIOHEHTA TTPH 00CYKICHUU BOTIPOCOB.
«A30TcoaepKaIme HO3HAHMN XIMIH 2. YcTaHaBIMBaTh U CPAaBHUBATH Pa3HEIC
opraHu4yeckKue YIJIEBOIOPOIOB, & TAKKE TOYKH 3PEHUs, TpeXae YeM NPUHUMATH
b
COeTUHEHU SI» KHCIIOPOJI- | PEIICHHUS U JIeNaTh BhIOOP.
a30TCOepIKALIIX JInduHocTHbIe
OPraHHYecKHX BElecTB 1. IlonnmaTh HEOOXOTUMOCTh
Ananuzuposame pezypTaThi ogosﬂaHHoro BBI?Opa WHAWBHTY aTbHON
KOHTPOJBHOM PaGOTHI H 06pasoBaTeLHOMN TPACKTOPHH B
BBICTPAUBATE TIYTH JanbHENIeM 00y9IeHUH ’
MOCTIDKEHHS JKEIAEMOTO po(hecCHOHATBHOMN NEATEIbHOCTH.
YPOBHS YCTICIITHOCTH.
TEMA 5. XUMUA U XKM3Hb. BUOJIOTMUHECKUN AKTUBHBIE BEILIECTBA.
28 DepmMenTsI. [MousTre o pepMenTax Ha 0CcHOBE MEXKIpPEIMETHBIX Pery.isiTuBHble:
JeMoHcTpanuu. KAK GHOTOrHYecKIX CBSI3ei ¢ BHOTOrHet 1. HaxonuTe HOCTaTOYHBIE CPENICTBA IS
JlekapcTBEHHbBIC KaTaIM3aTopax 6eTKOBOIl yemanasueams obIee, BI)IHOJ'IHeHI/ISIque6HBIX )j[eI/IC"l/"BI/II/I B
cpencrea, npupoel. OCO6EHHOCTH 0COOEHHOE U €IMHUYHOE IS VSMCHSIOMICHCS CUTY ALK W/ATH IIpH
cojepIKalme CTPOCHHMS M CBOHCTB dDepMEHTOB KaK OTCYTCTBHH TUTAHUPYEMOTO Pe3yIbTaTa.
(hepMeHTHI: (CENEKTHBHOCTD e — 2. HabGmonaTh 1 aHaTM3UPOBaTh CBOKO
«Ilenicuny, «Me3um», > heKTHBHOCTD KaTaN3aToOpPOB y4eOHYI0 U II03HABATEIbHYIO
, .
«®Decran» . JIEATSIIBHOCTD U JICATEIIBHOCTD PYTUX
c 3aBUCHUMOCTbD JICHCTBUS OT Packpwieams uX potb B c
u ap. CtupanbHbIe Temnieparypsl 1 pH cpebt oOyJaromuxcs B Mmporecce
OpraHu3ayy KU3HU Ha
MOPOIKH (YITAaKOBKH), pacTBopa) GepMEHTOB T10 JeviTe. 8 TAKKE B IHIeEOH 1 B3aUMOIIPOBEPKH.
coziepxkaiie GEepMEHTHI. CPABHEHMIO C i 9 m Ilo3HaBaTeJbHbIE:
JeicTBUE CHIpOTO U HEOpPraHUYeCKUMH MEAUHHCKO 1. Jlenatb BBIBOJI HA OCHOBE
BapeHOro KapTodens uiu KaTaTH3aTOpaMu TPOMBIIITIEHHOCTH. KPUTHYECKOTO aHaJIK3a Pa3HbIX TOYCK
MsICa Ha PACTBOP MEPOKCHARA | 3yauenue hepMeHTOB I 3peHwusl, MOATBEPKIATh BHIBOT
BOJOpOAA. KH3HEICATEIbHOCTH COOCTBEHHOH apryMeHTalueH nin
JKUBBIX OPraHH3MOB CaMOCTOSTEIHLHO MOTyYSHHBIMU
IMpumeHenue GepMEHTOB AaHHBIMH.
B IIPOMBILIJIEHHOCTH. 2. CTpouTh T0Ka3aTeNbCcTBa B OTHONICHUH
29 Buramunbl. FopmonbI. BBIIBUHYTBIX THIIOTE3 1

ITonsaTne o0 BUTAMHHAX.

Ha ocuoBe MCIKIIPECAMCTHBIX

(hopMynupoBaHUE BHIBOIOB.




JdemouncTpaumu. OOpasis
BUTAMHUHHBIX MPENaparos, B
TOM YMCJIIC TTOJINBUTAMUHEIL.
®dortorpadun KUBOTHBIX U
JIIOJIEN C pa3IUYHBIMU
(bopmMamMu aBUTaMHUHO30B.
HcnbiTanue cpeabl
pacTBopa aCKOpOMHOBOM
KUCIOTHl McnbiTanue
anTEeYHOTO Tperapara
WHCYJIMHA Ha OEeIOoK.
Komnexmus ropMOHaIBHBIX
Mpernaparos.

Hopwmebr moTpebiaeHus
BUTAMUHOB U HX

¢dynkuuun. Ilonsitue 06
aBUTaMHUHO32aX,
THTMIOBUTAMHHO3aX,
TUTICPBUTAMHHO3aX.
Kiraccudukarms

BUTAMUHOB.

Buramun C kak npeacTaBUTEb
BOJIOPACTBOPUMBIX BUTAMUHOB
W BUTaMUH A Kak
npeacTaBUTCIIb

JKUPOPACTBOPUMBIX BUTAMHUHOB.

ITonsiTHe 0 rOpMOHAX KakK
OMOJIOTrMYECKH aKTUBHBIX
BEILIECTBAX.

CBs3eil ¢ OmoJioruen
PACKpbleamb
OUOJIOTUYECKYIO POJIh
BUTAaMHHOB U TOPMOHOB, UX
3HAYCHUE JIJIsI COXPaHCHUS
3JI0POBBSI YCIIOBEKA.

KoMMyHHKaTHBHbIE:

1. Opranus3oBsiBaTh y4eOHOE
B3aMOJICHCTBHE B IpyIe (ONpeaesTh
o0IIHe e , pacipeieNsiTh POy,
JIOTOBApPHBATHCS IPYT C APYTOM H T. 1.).
2. YUuTHIBaTh U KOOPANHHUPOBATH
OTJINYHBIC OT COOCTBEHHOH MO3UIMN
JPYTHX JIOJIEH B COTPYIHHYECTBE.
JIn4yHOCTHBIE:

2. @opmupoBanue yueOHO-
MO3HABATEIILHOTO MHTEPECA K HOBOMY
yueOHOMY MaTepualny U crocodam
pelnieHusl HOBOW YaCTHOM 33J1a4H.
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JlekapcrBa.
Jdemoncrpanuu. fomamnss,
mabopaTtopHas u
aBTOMOOWJIbHAS allTeYKHU.

JlekapcTBeHHas XUMHUS: OT
SITPOXUMHU U
dhapmakoTepanuu 10
XUMHUOTEPAInH.
AHTHOHOTHUKH U
JIUCOaKTEePHO3.
HapkxoTuueckue
Beuiectsa. Hapkomanus,
O6opbba ¢ Hell u
mpoUIAKTHKA.

Packpuvieams poib 1€KapCTB
oT hapMakKoTepanuu 10
XUMHOTEPATUH.

Ocsausams HOPMBI
9KOJIOTHYECKOTO U
Oe3omacHOro oOpalieHus ¢
JIEKapCTBEHHBIMH
npernaparamu.
Dopmuposamsv BHyTpEHHEE
yOexaeHune o
HETIPUEMIIEMOCTH JaXe
OJTHOKPATHOTO TTPUMEHEHHUSI
HAapKOTHUYECKUX BEIIIECTB.

PeryiassTuBHble

1. ®opmynurpoBaTh yueOHbIE 3a7a4l KaKk
LIark JOCTHKEHHUS TIOCTABICHHON LIeNTN
JIeSATeIbHOCTH.

2. OTOupaTh HUHCTPYMEHTHI JJIS
OLIGHUBAHHUS CBOEH IESITENbHOCTH,
OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH
JIeSATEIbHOCTH.

Ilo3HaBaTeJbHBIC

1. CtpouTh paccyxIeHHe OT OOLIIX
3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSAM U
OT YaCTHBIX SIBJICHUH K OOIIUM
3aKOHOMEPHOCTSIM.

2. Co3naBaTh BepOalIbHbIE,
BEIIECTBEHHbIC 1 NHPOPMAITHOHHEIE
MOJIETH C BBIJIETIEHHEM CYIIIECTBEHHBIX
XapaKTePUCTUK 00beKTa IS
oTIpeZieNIeHNs cTIoco0a peleHus 3a1a49u B
COOTBETCTBHH C CUTYalHEH.
KoMMyHHKATHBHDBIE
1. KoppekTHO 1 apryMEeHTHPOBAHHO
OTCTauBaTh CBOIO TOUKY 3PEHMs, B
JIUCKYCCHH YMETh BBIIBUraTh
KOHTPapryMeHTHI, Tepepa3upoBaTh
CBOIO MBIC/Ib (BJIaICHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMCEH).

2. JloroBapuBaThCs U IPUXOIUTH K
0011IeMy PELICHHIO B COBMECTHOM




JIeSITENILHOCTH, B TOM YKCJIE B CUTYyaIluu
CTOJIKHOBEHHSI HHTEPECOB.
JIMYHOCTHBIE

1. BHITIONIHATE caMOCTOSITEILHBIC
MOCTYIKYU U JICHCTBUSI (B TOM YHCIIC
PYKOBOJSIIIETO IJIaHa), IPUHUMATh
OTBETCTBEHHOCTb 34 UX PE3YJIbTATHI.
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HckyccTBeHHbBIE U
CHUHTeTHYeCKHe
OpraHnveckKme
BeIeCTBA

JdemoncTpauum.
Konnekmnust
CUHTETHYECKUX H
HCKYCCTBEHHBIX
MMOJINMEPOB,
IUIACTMACC U U3HEJIUN
nu3 HuX. Koytekius
CHUHTETHYECKUX U
HCKYCCTBEHHBIX
BOJIOKOH U U3J1EJINN
W3 HUX.
Pacno3naBanue
HaTypadbHBIX
BOJIOKOH
(xs1omyaTOOyMaKHOTO
U JIbHSTHOTO,
ILIEJIKOBOTO U
LIEPCTSHOTO) U
HCKYCCTBEHHBIX
BOJIOKOH (aIIeTaTHOTO,
BHUCKO3HOTO) TIO
OTHOILIEHHUIO K
HarpeBaHUIO U
XUMHUYECKUM
peaKTuBaM

ITonumepuzanus u
MOJINKOHAEHCAIIM KakK
CTIOCOOBI MOTYYCHUS
CHHTETHYECKHUX
BBICOKOMOJICKYISIPHBIX
coenuHeHuil. [lonyuenue
HCKYCCTBEHHBIX
BBICOKOMOJICKYISIPHBIX
COEIMHEHUN XUMHUYECKOU
MoauduKamuen

MPUPOIHBIX MOJIUMEPOB.
CTpoeHune MmoIIMMepOB:
JTUHEWHOE,
MPOCTPAHCTBEHHOE,

ceTyaroe.

ITousiTue o mIacTMaccax.
TepMonacTUdHBIC U
TEPMOPEAKTUBHBIC TTOJTUMEPHI.
OTnenbHbBIE IPEACTABUTENN
CUHTETHYECKUX U
HCKYCCTBEHHBIX ITOJIUMEPOB:
(enonopopmanbaeruaHbIC
CMOJTBI, TIOJIMBUHUITXJIOPUL,
Tedion, nemnyiaoun. [loustue o
XUMHWYECKHUX BOJOKHAX.
HarypanbHble, CHHTETUYECKUE U
HUCKYCCTBEHHBIC BOJIOKHA.
Knaccudukarus 1 oTaeabHbIC
MPEJICTABUTEIIN XUMHUIECKUX

Xapaxkmepuzosamp peakiun
MMOJTUMEPHU3ALINH U
MOJIMKOHICHCALIMH KaK
CIIOCOOBI OTyYEHHUS
CHHTETUYECKHUX
BBICOKOMOJIEKYJISIPHBIX
coenuHeHuil. Onucvieamso
OTJEJIbHBIX MPEICTaBUTENCH
IJIACTMACC U BOJIOKOH, MX
CTPOCHUE U KIIACCU(PHKAIIUIO

C MIOMOUIBIO POAHOI'O A3bIKA
H sA3bIKa XUMHU.

PeryiasiTuBHble:

1. YuuThCs UCNOJIB30BATh CBOU B3IJISbI
Ha MUp I OOBSICHEHUS Pa3IUIHbIX
CUTYaIUH, PEIICHUS] BOSHUKAIOIIUX
Mpo0JIEM U M3BICUCHHS KU3HEHHBIX
YPOKOB.

2. Paboras no ruany, CBEpsTh CBOU
JIEACTBUS C LENBIO U, IPU
HE00XO0JMMOCTH, UCTIPABIISATH OIIHOKH
CaMOCTOSITEIILHO.

ITo3HaBaTeJbHbIE:

1. CamocTOSTENTFHO OCO3HABATH PUYHHEI
CBOETO yCIeXa WK HeycIexa U HaXOUTh
CIIOCOOBI BBIXO/Ia M3 CUTYaIlUU HEyCIeXa.
2. ®opmMupoBaTh yMEHHs O€30IaCHOTO U
3¢ (HhEeKTUBHOTO HCIIOIE30BaHUS
71a60paToOpHOTO 060PYAOBAHUS.

KoMMYHMKATHBHBIE:

1. IlnanupoBats yueOHOE
COTPYAHUYECTBO C YUUTEIIEM H
CBEPCTHUKAMM; BIIAJICTh
MOHOJIOTHYECKON M IUaJIOrm4eCcKOM
(dhopmMamu pedr B COOTBETCTBUH C
HOPMAaM# POJHOIO s3bIKA; BBIPAXaTh
CBOHM MBICIIM C IOCTaTOYHOM
MOJTHOTOM ¥ TOYHOCTBIO.
JIMYHOCTHBIE:

1. IlpuMeHATH MONyYCHHBIC 3HAHMS B




(KOHIIEHTPHUPOBAHHBI

M KHUCJIOTaM U
mesiouam).
JlaGopaTopHblie ONbITHI. 15.
3HAKOMCTBO € 00pa3aMu
MJIACTMACC, BOJIOKOH U
Kay4yKOB.

BOJIOKOH: alleTaTHOE
(TpuaneTaTHBIN IENK) U
BHCKO3HOE BOJIOKHA,
BUHIJIXJIOPHUIHBIE (XJIOPHH),
MIOIMHUTPUIIbHBIE (HUTPOH),
MmoJInaMHUAHbIE (KampoH,

HaitjoH), moaudpupHbIe (J1aBCaH).

IMOBCETHEBHOM JKU3HMU.

2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTh K CaMOO0OPa30BaHUIO, B TOM
YHUCIIE U B paMKax CaMOCTOSITSIIbHON
JIEeATeILHOCTH BHE IIKOJIBI.

32 IlpakTH4yeckasi Pewenue skenepuMeHTalbHbIX IIpoBoauTh, HAOIOIATE U
padora Ne 2 3anad Ha pacriosHaBaHHC OIMMCHIBATh XUMUYCCKUI
«Pacmo3naBanue TacTMace (NoNUITHNICHa, 9KCIIEPUMEHT JIJIsT
IJIACTMACC M BOJIOKOH». HOHBHHHJIXJIOpHAA, . UASHTU(PHUKAIINY TJ1aCTMACC

(peronodopmansaeruiHON) U 1 BOJIOKOH ¢ MOMOLIBIO
BOJIOKOH (XJIOIMYATOOYMaXKHOTO, | (aue rpeHHbIX peaKITHiL.
BHCKO3HOT'O, alIETaTHOIO,

KaIllpOHOBOI' 0, U3 HATYypPaJIbHOU

LIEPCTHU U HATYPAIbHOTO

IIIEJIKA).

33 Pemenne 33115111 110 HOBTOpeHI/Ie 1 00001EeHne PaccmarpuBaTh XuMU4eCKHE

OpraHUYeCKON XUMUU. MATEpHATA 33 KyPC PeaKIy KaueCTBEHHO 1

OpFaHquCKOﬁ XUMUHU. KOJIMYECTBEHHO C IOMOLIbBIO
Perrenue 3aga4 Ha BEIBOJ pacyeToB. Pemars 3agaumn Ha
(hopMyIIbI OPraHuYEecKOro BBIBOJ| (POPMYJIbI
BEIIECTBA 110 IIPOLYKTaAM OpPraHn4CcCKOro BeUieCTBa 1o
CropaHus MIPOTYKTaM CTOpaHUs U
U MaCCOBBIM JOJISIM DJIEMEHTOB. MAacCOBBIM JOJISAIM 3JIEMECHTOB.

34 3amuTa HHAMBUAYAJLHBIX U TPYNIOBBIX MPOEKTOB.

PeryasiTuBHble:

1. BeiaBurate Bepcuu pereHust
MPO0JIEMbI, 0CO3HABATh KOHCYHBIH
pe3ynbTarT.

Ilo3HaBaTe/IbHbIE:

1. CtpouTth paccyxaeHne Ha OCHOBE
CpaBHEHUS MIPEAMETOB U SIBJICHUH,
BBLJIETISIS TIPY 3TOM OOIIUE MMPU3HAKY.
KoMMyHHKATHBHBIE:

1. KpuTHuecku OTHOCHUTBCS K CBOEMY
MHEHHUIO, C JOCTOMHCTBOM IIPU3HABATh
OIMMOOYHOCTH CBOETO MHEHHUS (€CITi OHO
TaKOBO) U KOPPEKTHUPOBATH €TI0
JIMYHOCTHBIE:

1. IIposiBNSATH UHTEPECH], MHULIMATUBBI U
TM0003HATEIHHOCTh, YUUTCS C YETKOM
OopraHu3anyei cBoen JesTENbHOCTH.

2. lleneycTpeMJIeHHO U HACTOMYMBO
UITHU K JOCTUXKEHUIO LIETeH, MPOSIBIISITH
TOTOBHOCTH K TIPEOIOJIEHUIO
TPYIHOCTEM.




TEMATHYECKOE TIJIAHWUPOBAHME. OBIIAS XUMUS. BA3OBbBIN YPOBEHB. 11 KJIACC

(1 u B Hexento, Becero 35, U3 HUX 24 — pPeE3EpPBHOE BPEMSI)

Ne
n/n

Jlara

Tema.
JdeMoHcTpanusi ONbITOB.
HUcnoaszoBanue [IOP

OcHoBHOE COAEPIKaHUC YPOKaA

IInanupyemble pe3yJIbTAThI

IIpexmeTHBIE

JIMYHOCTHDBIE
MeranpeaMeTHbie

TEMA 1. HEPUOJUYECKUI 3AKOH U CTPOEHUE ATOMA




OTKpBITHE
J1. 1. MenneneeBbIM

HepI/IOZ[I/I‘-ICCKOFO 3aKOHa.

Ilepuoauueckas
cucreMa

J1. 1. Menneneena.
JdeMoHcTpanuu.
Paznuunbie hopMbl
Ilepuonnueckoit
CUCTEMBbI XUMHUYECKUX
aneMmenToB . W.
Meneneena.

[IpeanochlIKyu OTKPBITUS
[Iepuoauueckoro 3akoHa. [lepgvie
NONbLIMKU K1AcCcUuGurayuu
XUMUYECKUX DTIEMEHMOS.
Cospemennvie npeo- cmagieHus o
BAJICHEUMUX NOHA- MUAX XUMUL.
OMHOCUMENbHASL AMOMHAA Macca,
amom, moaexyaa. Ilepuoauyueckuil
3aKoH B popmynupoBke . W.
MengneneeBa. [leppuonuuHocTs B
HM3MEHEHUHU CBONCTB XUMUYECKUX
3JIEMEHTOB U UX COEIUHEHUM.
ITepuonuueckas cucrema
XMMHUYECKUX JIEMEHTOB KaK
rpaduyeckoe oToOpakeHne
ITepuoauyeckoro 3akoHa.
CTpyKTypa epruoandeckoi
TaOJIMIBI KOPOTKOT'O BapHaHTA.
Ilepuonas! (OOJBIIIME U MAJIBIC) U
rpyIIbI (TJIaBHBIE U TTOOOYHBIE).
[Iporanocruueckas cuia u
3HaueHue Ileprnoanueckoro
3akoHa U Ilepuognyeckon
CHCTEMBbl. 3HAaUCHHUE
[lepnoanueckoro 3aKoHa 1
ITepuonmueckoit cucTeMbl
XUMHUYECKUX d1emMeHTOoB . U.
MenaeneeBa 111 pa3BUTHUA
HAyK{ ¥ TIOHUMaHUSA
XUMHYECKON KapTUHBI MHUpa.

Xapaxkmepuzoeamo

AJIEMEHTHI MaJIbIX TIEPHUOJIOB
[0 UX TOJIOKEHUIO B
ITepuonuueckoit cucreme /.
H. Menneneena.

Jlasams onpeneneHus
BAKHEHUIINX XUMUYECKUX
TTOHATHIA:

BEIL[ECTBO, XUMUYECKUH IIIEMEHT,

aToOM, OTHOCHUTCIIbHAs aTOMHas Macca,

HU30TOIIBI.

Hasamws onpeneneHne BUAOB
KJ1accu(UKaIuu:
€CTECTBEHHOU U
nckyccrBeHHou. Co3naHue
MOJIEJIEN C BBIAEIICHUEM
CYIIECTBEHHBIX
XapaKTEePUCTUK O0BEKTa U UX
NPEJICTABICHUEM B
MMPOCTPAHCTBEHHO-
rpaduIeCKON WM 3HAKOBO-
CUMBOJIMYECKOH (popme.
Ilpoenoszuposams cBOUCTBA
XUMHUYECKHUX 3JIEMEHTOB U UX
COCIMHEHUU Ha OCHOBE
ITepunonuueckoii cucremsr /.
H. Menneneena.
Konctpyuposanue IIT c
HCIIOJIb30BAaHUEM KapTOUEK.

PervasiTuBHbI€:

1. CraBuTh yueOHBIC 331241 HA OCHOBE
COOTHECEHHUS TOT'0, UTO YK€ U3BECTHO U
YCBOCHO YYaIlIUMCS, U TOTO, YTO eIIé
HEHM3BECTHO.

2. CaMOCTOATENEHO OOHAPYKUBATH U
(hopmynmpoBaTs yueOHy0 podiemy,
OTIPENIeNIATH LENb yueOHOH
JeSITeIbHOCTH.

Ilo3HaBaTeJbHBIE:

1. CaMOCTOSATENBHO BBIIEIATE U
(hopMyIHPOBATh MO3HABATENLHYIO IICITh.
2. AHanu3upoBaTh, CPABHUBATb,
KJIACCU(UIIMPOBATh U 0000IIATh (PaKThI U
SIBIICHHSL.

KoMMYHUKATHBHBIE:

1. CaMOCTOSATENBHO OPTraHU30BHIBAThH
yueOHOE B3aUMOJICHCTBHE B TPYIIIIE
(ompenensaTh 00LIMe LIETH, PaCpeaesTh
pOJH, TOTOBAPHBATHCS IPYT C APYTOM H
T.J.).

JInyHOCTHBIE:

1. ®opMupoOBaTH OTBETCTBEHHOE
OTHOIIICHUE K YYEHHIO.

2. ®opmMupoBaHue yIeOHO-
M03HABATEILHOTO HHTEpECa K HOBOMY
yueOHOMY MaTepHaiy u criocobam
peleHuss HOBOM YaCTHOM 3a/1auu.

CtpoeHnue aTroMma.
Ilepuonnueckuii 3aKOH U
CTpOEHHE aTOMa.

ATOM — cioxkHas
vactuua. Mdcmopus
OMKPbIMUsL 2JIeMEHMAPHBLX
uacmuy u cmpoeHusl
amoma. Sapo aroma:
NPOTOHBI U HEUTPOHHL.
W3zoTonbl. HM30monuvi
6000p00a. DIEKTPOHBDI,
KOPIYCKYJISIPHO-BOJIHOBOM
nyanu3Mm. Ctpoenue

Ilpeocmasnsimes cnoxHOE
CTPOCHHUE aTOMa, COCTOSIIIETO
U3 A7pa U DJIEKTPOHHOMU
000JIOYKH.

Haxooumwb B3aUMOCBSI3U
MEXKTY T10JIOKCHHEM
anemeHTa B [lepuognueckoit
cucteme . 1. MenaeneeBa u
CTPOCHHUEM €ro aToMma.
Cocmaesnsime DIEKTPOHHBIC U

PeryasiTuBubie

1.KoppekTupoBaTh 1eSTeIbHOCTD:
BHOCHTH U3MEHEHHS B ITPOIIECC C YIETOM
BO3HHKIIUX TPYJHOCTEU U OMIUOOK.

2. CocraBnATh IJIaH OTBETA; padOTaTh C
TEKCTOM maparpada u ero
KOMIIOHEHTaMU;

3. ®opmynupoBaTh YUeOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHHS TOTO, UTO yXKe
U3BECTHO y4alllUMCsl, ¥ TOrO, YTO €Il HE




SJICKTPOHHOU 00OJIOUKH.
DNEeKTPOHHBIN YPOBECHb.
BaneHTHbIe 2JIEKTPOHBI.
OpOwuTanu: S- u p-.
Pacnpenenenune
SJIEKTPOHOB 10
SHEPTreTUUECKUM YPOBHIM
H Op- OuTasIM.
d-DOnemenmur.
DJIeKTpOHHAas
KOH(pUTypaIus aroma

XUMHYICCKUN DIICMCHT.

Tpu bopmympoBku
ITepuoauyeckoro 3akoHa:

J1. 1. Menneneena,
COBpEMEHHas 1
MIPUYUHHO-CIIEICTBEHHA,
CBSI3BIBAOIIAS

MIEPUOTUYHBIC U3MCHCHUSI
CBOMCTB DJIEMEHTOB C
MEPUOTUIHOCTHIO B
M3MEHEHHH BHEITHUX
AIIEKTPOHHBIX CTPYKTYP

HX aTOMOB.

duzndecKuii CMBICHT
TOPSITIKOBOTO HOMEpa dJIEMEHTa,
HOMepa Ieproia U HoMepa
rpynmnsl. [leprogudaaHoCcTh
H3MEHCHUS CBOMICTB
XUMHYECKUX DJIIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CIIOKHBIX BEIIECTB B IEPHUOJaX
U TpyTIax. DJIeKTPOHHBIS
cemeiictBa. Ocobennocmu
cmpoeHust amomo8
d-snemenmos. Cemeticmeo f-
JJICMEHTOB.

AJICKTPOHHO-TpaduIeckue
(bopMyJIibI aTOMOB S-, p- U
d-snemenmos.

Ilpeocmasnamo pa3BUTHE
HAay4HBIX TEOPUH IO CIIUpaIn
Ha OCHOBE TpeX
hopmMyIUpOBOK
ITepuoanyueckoro 3akoHa.
Onucvieams CTpOCHHUE aTOMa
U CBOMCTBA XUMHUYECKUX
3JIEMEHTOB U UX COCIMHEHUHN
Ha ocHOBe [lepuonuueckoit
cuctemsbl . 1. Menneneena.

Ommnocume xumuyeckue
SNleMEeHmMbL K MOMY UL UHOMY
INEKMPOHHOMY CeMEUCMEY.
Packpvieams ocobennocmu
CMpPOEHUsL AMOMO8
d-anemenmos u f-anemenmos.

HU3BCCTHO.

Ilo3HaBaTe/IbHbIE

1. YMeTh caMOCTOSATEIHHO IIAHUPOBATH
MyTH JOCTU>KEHUS LIEJIEH, B TOM YUCIIE
aJbTEPHATUBHBIE, OBJIAJICHUE YMEHUEM
COIOCTABIIATh KCIIEPUMEHTAIbHBIE 1
TEOPETHUECKHUE 3HAHUS C 00BCKTUBHBIMHU
peausIMU KU3HU.

2. Wcnonmb30BaTh pUEMBI pabOTHI C
uH(opMaIueii (mouck u oToop
MCTOYHUKOB HEOOXOIUMOM HHPOPMALIUH,
CUCTeMaTH3anus HHPOPMAIIHH).

KoMMyHuKaTHBHBIE

1. BmageTs MOHONIOTHYECKON U
JTUAIOTHYEeCKON (hOpMaMH pedr B
COOTBETCTBHUH C HOPMaMH POITHOTO
A3BIKA; BBIPAXKaTh CBOM MBICIIH C
JOCTaTOYHON TOJIHOTOM M TOYHOCTBIO;
2. ®opMupoBaHHE YMEHHS padOTaTh B
napax, OTBe4aTh Ha BOIIPOCH! YUUTEI,
YMEHHUE HCIOJIb30BaTh XUMUYECKUH S3bIK,
yMeHHue padoTaTh ¢ XUMHUYECKON
MOCY/I0M.

3. ®opMHUPOBAHUE YMEHUS CIIYIIATh
YUUTENIsl, BECTH AUAJIOT C YUUTENEM U
JIPYTUMH yYaIUMHUCS.

JINYHOCTHEBIE

1. IIposIBNISATH OTBETCTBEHHOE OTHOIICHHE
K 00y4EeHHIO, YBAXKUTEIILHOE OTHOLICHHE
K CTapIIuM B MJIaJIIIIAM TOBAPHUIIIAM;
0CO3HaBaTh IICHHOCTH 3JI0POBOTO H
Oe3omacHOro 00pasa JKU3HU.

TEMA 2. CTPOEHUME BEIIIECTBA

KoBanenTHas
XAMHUYECKASI CBSA3b.

bnaropoissie rassi,
MpUYNHA UX

OOBSCHITH HHEPTHHIC
CBOMCTBa OJIAaTOPOHBIX

PeryiasTuBHbIE:
1. [InanupoBaHue y4eOHOTo




JeMoHcTpanMu.
Konnexkius BemiecTn
C KOBaJCHTHBIM
TUIIOM XUMHUYECKOMH
CBSI3U.

CYIIECTBOBAaHUS B
aToOMapHOM COCTOSTHUH.
KoBanenTHas cBsI3b Kak
CBSI3b, BO3HUKAIOIIAS 32
cueT 00pa3oBaHUs OOIIUX
3JICKTPOHHBIX TIap nymem
nepexpvi8anusl INeKMpPOHHbIX
opboumaneti. KparHocTb
KOBAJICHTHOM CBSI3U.
OOMEHHBIN U JOHOPHO-
aKIENTOPHBIN MEXaHU3MBI
oOpa3oBaHUs
KOBaJIECHTHOM CBSI3M.
DNEeKTPOOTPULIATETLHOCTh
(20). Knaccudukanms
KOBAJIEHTHBIX CBSI3€M: MO
D0 (momsipHast u
HerolsipHas). Jumnonu.
3aKOH MOCTOSIHCTBA
COCTaBa JIUIsl BEIIECTB
MOJISKYJIIPHOTO CTPOCHUS.

ra3oB OCOOEHHOCTSIMU
CTPOCHUS UX aToMa.
XapaKTepus3oBaTb
KOBaJICHTHYIO CBSI3b KaK
CBS3b, BOZHHUKAIOIIYIO 32
cueT 00pa3oBaHUS OOIIUX
BIIEKTPOHHBIX TTap
nymemnepexpbl8anusl
9NEKMPOHHBIX Opoumanel.
Knaccuduumnponarn
KOBaJICHTHBIE CBSI3H T10
pa3HbIM OCHOBaHHUSIM.
YcTaHaBiIuBaTh 3aBUCUMOCTD
MEXTy TUTIOM XUMHYECKOH
CBSI3H, TUIIOM
KPUCTAJUIMYECKOUN PELIETKH

1 PU3NYECKUMH CBOMCTBAaMH
BEIIIECTB.

COTPYIHHYECTBA C YUUTEIIEM H
CBEPCTHUKAMMU — OTIPECIICHUE LIETH,
(hyHKIMI y9aCTHUKOB, CITIOCOOOB
B3aHMOJICHCTBHS.

Ilo3HaBaTe/IbHBIE:

1. OBnageHue OCHOBaMH XMMUYECKOM
TPaMOTHOCTH: CIIOCOOHOCTBIO
aHAJIM3UPOBATH U OOBEKTHBHO OIICHUBATH
JKU3HEHHBIC CUTYAIlMH, CBI3aHHBIC C
XHMUEH, HaBbIKAMH 0€301aCHOr0
oOpallleHus ¢ BEIICCTBAMH,
HCHOHLSyeMBIMI/I B HOBCCZ[HCBHOﬁ JKN3HU.
KoMMYHHKATHBHBIE:

1. Y4acTBOBaThH B KOJIJIEKTHBHOM
o0cyX1eH!H po0IeM, HHTETPUPOBATHCS
B IPYIILY CBEPCTHUKOB U CTPOUTH
MIPOAYKTHUBHOE B3aUMOJEHCTBUE U
COTPYJHHYECTBO CO CBEPCTHUKAMHU U
B3POCIIBIMH.

JIMYHOCTHBIE:

1. YuuTsIBaTh pa3Hble MHEHUS U
WHTEPECHI 1 00OCHOBHIBAThH
COOCTBEHHYIO MTO3UIIHIO.

HMonnas xumuueckas
CBA3b.

JdemoHcTpanuu.
OO6pasIel MUHEPAJTIOB U
BEIIECTB C HOHHBIM
TUIIOM CBSI3U: OKCHJIA
KaTBITAS, pa3TUIHBIX
CoJIeH, TBEepAbIX
mIeJIouei, rajnTa,
KaJbIIUTA.

Honsl n nx
KiaccuuKanus: 1mo
3apsany (AHUOHBI U
KaTHUOHBI), TI0 COCTaBYy
(TIpoCTHI€ M CIIOYKHBIE).
Cxema obpa3zoBaHus
HOHHOMU CBSI3U.
DopmynvHas eOuHuya.
OmuocumenvHocmy
Knaccugpurxayuu
XUMUYECKUX CB8sA3€ell Ha
UOHHbBIE U KOBALCHMHbLE
nosApHbIe.

Xapaxkmepuzoeamsb NOHHYIO
CBsI3b KaK CBSI3b,
BO3HHUKAIOIIYIO ITyTEM
OTAa4u WiId IpuemMa
3JIEKTPOHOB.
Knaccupuyuposamv noHbI
[0 Pa3HbIM OCHOBAHMUSIM.
Yemanasnusamo
3aBHCHUMOCTB MEXKTy THIIOM
XUMHYECKOM CBSI3U, TUIIOM
KPUCTAJUIMYECKOU PEIIETKU U
(pu3muecknuMu cBOCTBAMH
BEIIIECTB.

PeryasiTuBHbIE:

1. CamocrosTensHO aHATM3UPOBATH
yCIIOBUS

JOCTIDKEHHS IeJTd HAa OCHOBE yu&éTa
BBIJICJICHHBIX YYUTEIIEM OPUEHTUPOB
JeHCTBUS B HOBOM yueOHOM MaTepHase.
Ilo3HaBaTeJIbHBIE:

1. Co3naBath u mpeoOpa3oBLIBATH
MOJIENIM M CXEMBI JIJIsl peLeHNs 3a/1a4.
2. O6001wAaTh MOHATHUS —
OCYIIECTBIIATH JIOTHUECKYTO
OTIepaIHIo Iepexoa 0T BHIOBBIX
MIPU3HAKOB K POJIOBOMY IOHATHIO.




MeTannasl ¥ CIUIaBbI.
Mertannunueckas
XUMHYECKasI CBSI3b.
JdemoHcTpanuu.
Komnekius MeTaaios.
Kommexmust crraBos.

Oo6mue puznueckue
CBOMCTBa METaJIJIOB:
3JIEKTPOIIPOBOIHOCTD,
MIPOYHOCTb,
TEIUIONPOBOHOCTb,
METaJUIMYECKHH OJIECK,
MIACTUYHOCTE. Cniaswi
uepnvle u ysemuvie. Cmaiv,
yyeyn. Jlamynw, bponsa,
menvxuop. Meramnueckast
CBSI3b. 3asucumocms
INEKMPONPOBOOHOCMU
Memannoe om
memnepamypbi.

Xapaxmepuzosamo
METAJUTUYECKYIO CBA3b KaK
CBsI3b MEXK/Iy aTOM-HOHA- MU
B METaJlyIaX U cIIaBax
ITOCPEICTBOM
0000111eCTBICHHBIX
BaJICHTHBIX DJICKTPOHOB.
ObvscHamMb eMUHYIO
MPUPOY XUMHUYISCKUX
CBsI3CH.

Yemanasnuseame
3aBHUCUMOCTH MEXJy TUIIOM
XUMHWYECKON CBSI3U, TUIIOM
KPUCTAIUTMYECKOH PEIIeTKH U
(mznaecknmu cBolicTBAaMHU
BEIIIECTB.

KoMMyHHKATHBHBIE:

1. AeKBaTHO UCIIOJIB30BATh PEUCBBIC
CpPEeJICTBA TS PEIICHUS PA3TNIHBIX
KOMMYHUKATUBHBIX 3a7a4; BIAJCTh
YCTHOM U MUCBMEHHOM PEYbIO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE,

JIn4yHOCTHBIE:

1. ®opMupOBATH HKOIOTHIECKOE
MBIIUICHUE: YMCHHUE OLICHHUBATL CBOIO
JIEATEIbHOCTD U [TOCTYIIKHU IPYTUX JIOAEH
C TOYKHU 3PEHUS COXPaHCHHUS
OKpPY>Karollel Cpebl.

ArperatHbie
COCTOSTHUSI BEIIIECTBA.
BonoponHas cBsi3b.
JdemMoHcTpanuu.
Bosrouka nona.
Moaenb MOJISIpHOTO
o0bema
ra3000pa3HbBIX
BemiectB. [lonyuenue
U pacrio3HaBaHUE
ra3oB: YIJIEKHCIIOTO
rasa, BOJIopoJa,
KHCJI0pOJa, aMMHAaKa,
IMuIeHa, ayemuieHda.

ArperaTtHble COCTOSIHUS
BEIIIECTBA Ha IpUMeEpe
BOJBI. 3aKOH ABOTAJIPO.
ITepexonp! BemecTa u3
OJTHOTO arperaTHOro
COCTOSIHUSI B IPYTOE.
Banoepsaanvcoso
s3aumooelicmaue.
MexMoeKyIsipHas
BOJOPOJIHAS CBA3b.
MexaHu3m ee
0o0pa3oBaHUs Ha TIpUMeEpPE
BOJBI UCHUPHIOE.
CBolicTBa BEUIECTB C OTUM
THUIIOM CBSI3H.
AHOMaJIbHbIE CBOMCTBA
BOJIbI, OOYCJIOBJICHHBIES
MEXMOJIEKYISIPHOMI
BOJIOPOJHOM CBSI3bIO.
Hcnonvzosanue 600wt 6
Ovimy u Ha npouzsoocmae.
BuyTtpumonexynspHas
BOJOPOJIHAS CBS3b. Ee
3HAYeHUe 8 OP2anuU3ayUU
CMPYKMYPbl HCUSHEHHO
BAJICHBIX OP2AHUYECKUX

XapakTtepus3oBaThb
0COOEHHOCTH arperaTHOTo
COCTOSIHHSI BEIECTB

Ha OCHOBE MOJIEKYJISPHO-
KHHETHYECKUX
MPEJICTAaBICHUM.

YcraHaBiIuBaTh
MEXKIIPEIMETHBIC CBSI3H C
(bm3MKOI Ha ITON OCHOBE.
YcranaBinuBaTh
MEXKIIPEIMETHBIC CBSI3H C
OUoJIOTHEH Ha OCHOBE
paccMOTpeHUsI IPUPOIbI
BOJIOPOJHOM CBSI3U U €€ POJIU
B OpraHu3aluu )KUBOU
MaTepuu.

PeryasiTuBHbIe:

1. BHOCHTH HEOOXOAMMEIE KOPPEKTHBEI B
JefcTBHUE MOCIIe €ro 3aBepLICHHs Ha
OCHOBE €r'0 OLICHKU U yueTa XapaKrepa
C/I€TaHHBIX OIIUOOK.

2. OcymecTBasTh KOHCTaTUPYIOIINHN U
MIPEIBOCXHUIIAIONINI KOHTPOJIb 110
pe3yJIbTaTy U 1O Crloco0y IeHcTBHS;
aKTyaJbHBIA KOHTPOJIb Ha YPOBHE
IIPOU3BOJIBHOTO.

3. BeigBUraTh Bepcuu perieHus
poOJIeMbl, 0CO3HABATH KOHEUHBIN
pe3ybTaT, BEIOUPATh U3 MPEAIOKEHHBIX
U UCKaTh CAMOCTOSTENILHO CPEICTBA
JOCTHOKEHHUS LEITH.

Ilo3HaBaTeJbHBIE:

1. ®opmMupoBath yCTOHUMBLINA y4eOHO-
MI03HABATENBHOIO0 NHTEPEC K HOBBIM
001muM crrocobaM pemieHus 3aaad.

2. ®opMHUpOBATH YMEHUS YCTaHABIMBATh
CBSI3U MEX/y peajibHO HAaOII0AaeMbIMU
XUMUYECKHUMU SIBIICHUSAMHU U TIPOLIECCAMU,
MIPOUCXOSIIIMMHA B MUKPOMHUDE,
OOBSICHATH MPUYMHBI MHOT000Pa3us
BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT




eeujecme.

Tuner
KPUCTAJLTUUECKUX
peuIeToxK.
JdemoHcTpanuu.
Mogenu
KPUCTATUTUYECKUX
pEeUIeTOK pa3InYHBIX
TunosB. [Tpumepsl
BEIIECTB C MOHHOM,
aTOMHOM,
MOJICKYJISIPHON U
METaJLIMNYECKOMN
KPUCTAJUIMYECKUMU
peLIeTKaMu.
JlabopaTopHbIe
ONBITHI. 1.
OnpenenieHue CBOUCTB
HEKOTOPBIX BELIECTB
Ha OCHOBE THIIA
KPUCTAJUIMYECKOMI
peuerku. 2.
O3HaKOMJICHHE C
KOJUJICKITUEN
MOJUMEPOB:
njaacTMacc 1
BOJIOKOH, U HU3CIUMN
U3 HHUX.

ITonsTue o
KPHUCTAIUTUYECKHX
pemeTkax. Turbl
KPUCTAJUTMYECKHUX
pEeLIeTOK: NOHHAs,
MOJIEKYJISIpHasi, aTOMHasl,
MeTaJIJINYeCKasl.
XapakTepHbie
(uszmueckue cBoiicTBa
BEIIIECTB, 00YCJIIOBJICHHBIC
TUIIOM KPUCTAJIINYECKOM
peueTKu.
ITporunosupoBanue
CBOMCTB BELLIECTB 110 TUITY
KPUCTAJUIMYECKOMN
pemeTky u oOpaTHas
3aja4ya. AnjoTponus,
00yCJIOBJICHHAs] TUTIOM
KPUCTAJUIMYECKOMN
peueTku.

XapaxmepHuvle 6udvl
KPUCMALIUYECKUX PEUEenoK
Memainnos.

AMopQHBIe BEIIECTBA, UX
omauNumenvHvle C80UCmaa.

Knaccugpuyuposame
TBEpIbIC BEIISCTBA HA
KPUCTAJUTMYSCKUEC U
amMopQHbIE.
Yemanasnusame
3aBHCUMOCTH MEXIy THIIOM
XUMHYECKOU CBSI3U, TUIIOM
KPUCTAJUIMYECKOU pEeUIeTKU U
(mznueckumu cBolicTBAaMU
BEIIIECTB.

Ob6wscHusameb SIBICHUE
aIUTOTPOITHH.
HUnnrocmpuposams 310
SIBIICHUE PA3JINYHBIMHU
IpUMepamMH.

COCTaBa M CTPOCHMS, a TAKKe
3aBUCUMOCTH IIPUMEHEHHUSI BEIIECTB OT UX
CBOMCTB.

KoMMyHHKATHBHBIE:

1. ApryMeHTHpOBAaTh CBOIO MO3UIIMIO U
KOOPAUHHUPOBATH €€ C

[TO3ULMSAMH [TAPTHEPOB B COTPYIHUYECTBE
IpU BBIPa0OTKE 0OLIETO PeIIeHus B
COBMECTHOM JeSATENbHOCTH.

2. AIeKBaTHO HCIOIb30BaTh PEUEBbIC
CpPEeJICTBA IS PEIICHUs Pa3TIUYHbIX
KOMMYHHKaTUBHBIX 33/1a4; BIaJICTh
YCTHOM U MUCBMEHHOH PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAaHHE_

JInyHOCTHBIE:

1. YMeTb oleHUBaTh NPaBUIBHOCTD
BBITIOJTHEHUST Y4eOHOH 3a/1a4H,
COOCTBEHHBIE BOBMOYKHOCTH €€ PelIeHHsI.
2.AHanM3UPOBATH 3MOLMOHAIBHEIE
COCTOSIHHSI, TIOJTyYEHHBIE OT YCIEIIHOM
(HeycnemHoi)

JesITeIbHOCTH, OLICHUBATDh UX BIUSHHUE Ha
HACTPOCHHE YeJIOBeKa.

YwucTele BelecTBa 1
CMecCH.
JdemoHncTpanum.
OO0pa3ibl MUHEPAJIOB U
TOPHBIX TTOPO/I.
OO6pa31bl OYUIIICHHON
caxapo3bl U
HepapUHUPOBAHHOTO
KPUCTAILTHYECKOT'O
caxapa, CoJIepKaIlero
MIPUMECH.
Hucmunnayus 600wl
Kax cnocob ovucmku

OTnuune cMece OT
XUMHUUYECKUX COCTUHECHUH.
T'omorennsie u
TeTePOTCHHBLIC CMECH.
MaccoBast 1 oObeMHas
JI0JITM KOMIIOHEHTA B
CMECH.

ITpumecu. Bnusinue
NnpuMecei Ha CBOMCTBa
BellecTB. MaccoBasi u

oObeMHas JOJI TPUMECEH.

Knaccugurxayus
XUMUYECKUX 6eujecms no

Haxooums oTIuuust cMecei
OT XUMHYECKUX COCTUHECHUH.
Ompaosicams COCTaB CMeceit ¢
HOMOIIBIO MTOHSITUS

«0JIs» MaccoBas U
oO0beMHas.

Ilpousz600ums pacdeTsl ¢
HCIOJb30BaHUEM 3TOT'O
HOHSITHA.

Yemanasnuseame
3aBHCHUMOCTH MEXITY
pa3nuuusIMu B (PU3HISCKUX
CBOMCTBaX KOMIIOHECHTOB

PeryiassTuBHbIE:

1. IlmanupoBaTh CBOU AEUCTBUS B
COOTBETCTBHHM C ITOCTaBICHHON
3aa4ueil ¥ yCIOBUSIMHU €€ pealn3aluu.
Ilo3HaBaTeJbHBIE:

1. OcymecTBasiTs BEIOOP

Hanbomnee 3PPEKTHUBHBIX

CIOoCO0OB PEIICHMS 3a/1a4 B
3aBHUCHMOCTH OT KOHKPETHBIX
YCJIOBUH.

2. CTpouTh 10Ka3aTeIbCTBA B OTHOILICHUN
BBIIBUHYTHIX THIIOTE3 U
(hopMynHpOBaHHE BHIBOJIOB.




om npumeceil.
JlabopaTopHbie
onbITHhI. 3. KecTkoCTh
BOJIbI. Y CTpaHEeHUE
JKECTKOCTHU BOJIBI. 4.
O3HaKOMJICHHUE C

cmeneHu yucnoniol.

cMecel U crrocodaMu ux
pasaeneHus.

KoMMYHHKATHBHBIE:

1. CoBepIlieHCTBOBaTh YMCHHE
JIOTOBAPUBATKLCS ¥ MIPUXOJIUTH K 00IIEeMY
PELICHHUIO B COBMECTHOM JE€SATEILHOCTH.
JIMUHOCTHBIE:

1. ®opMupOBaThH BRIPAXKECHHYIO

MHUHEpaJIbHBIMU YCTOMYMBYIO Y4€OHO-TI03HABATEIbHYIO
BOJAMH. MOTHUBALMIO YUCHHUS.
9 HucnepcHble IomATHE O TUCHIEPCHBIX Xapaxmepuzoeamp pa3InyHbIE Peryastupupre:

CHUCTEMBL. cucremax. JucnepcHas THTIBI JCTIEPCHBIX CHCTEM HA 1. Baocuts HE0OOXOANMBIE KOPPEKTHBEI B

JdemoncTpanum. (asa n aucnepcronnas OCHOBE arperaTHOrO COCTOSHUS JENCTBHE MOCIIE €0 3aBEPIICHUS HA

O6pasyvl  pasiuynblx cpena. Knaccuduxanus JHCTIEpCHO azbl 1 OCHOBE €r0 OIIEHKH U yueTa Xapakrepa

OUCNEPCHbIX — CUCTeM: AUCIIEPCHBIX CUCTEM B JMCTIEPCHOHHOI CPEIbl. CIENaHHBIX OIIMOOK. 5

IMYIbCUU,  CYCnen3ul, 3aBUCUMOCTH OT Packpvieamb poit Pa3THLHBIX 2. Ocy1mecTBasTh KOHCTAaTHPYIOLIMH 1

aspos3onu, 2enu u 307u. arperaTHOrO COCTOTHMUA THTIOB JMCIEPCHBIX CHCTEM TPE/IBOCXAMAIOMHIE KOHTPOIIE 110

Honyuenue KOIOUO- AUCIEPCHOU ¢>av31>1 u B JKH3HH IPHPOJBI U 0GIIECTEA. pesynbTaTy u 1o cnocoOy nercTaus;

HO20  pacmeopa  us3 AUCIICPCHOHHOU CPCIIBL. aKTyaJIbHbIM KOHTPOJIbL HA YPOBHE

xnopuoa oceneza (Il1). I'omorennsie u MIPOM3BOJILHOTO.

]{oazyﬂguu;z TCTCPOTrCHHBIC TUCIICPCHBIC 3. Brinsurartn BEPCUH PCIICHUSI

NOIYUEHH020 PaACmBOpd. CUCTEMBI. npo0JIeMbl, 0CO3HABATh KOHEUHBIT

Dpppexm Tunoans. I'pybonucnepcHbie pe3yibTaT, BEIOUPATh U3 MPEAJIOKEHHBIX
CHUCTEMBI: SMYJIbCHH, Y MCKaTh CAMOCTOSTENILHO CPEICTBA

JlaGopaTopHble ONbITHI. )

5. O3nakomieHue ¢ CYCIICH31H, adPO030JIU; UX TOCTHUKCHUA IICIIHA.

DUCTEDCHLM MPEICTaBUTEN U 3HaYCHUE.
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CUCTIEMAMIL Toukonucnepcusie Ilo3HaBaTe/ibHbIE: } §
CUCTEMBI: TeJIN U 30JIH; UX 1. ®opmupoBaTh YCTONUUBHIN yUeOHO-
MIpeICTaBUTENN U 3HAYCHHE. MO3HABATEILHOTO HHTEPEC K HOBBIM
Kosouansie cucremsl, nx o0muM criocobam pemeHus 3aaad.
OTJIMYHSI OT UCTUHHBIX 2. ®opMHUpOBaTH YMEHUS YCTaHABIMBATh
pacTBOpPOB. CBSI3U MEXJIy PeajibHO HAOI0aeMbIMU
Oddexr Tunnans. enu: XUMUYECKUMH SBJICHUSMH U TIPOLIECCAMH,
MHILEBbIE, KOCMETHYECKHE, NPOUCXOASIIMMH B MUKPOMHUPE,
MEIMIINHCKHE, OO0BACHATH MPUIUHBI MHOTOOOPa3Hs
OuoJIOTHYECKUE U BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT
MUHEpaJIbHBIC; UX COCTaBa U CTPOCHUS, a TaKXKe
MIpEICTaBUTEIN 1 3HAUEHHE. 3aBUCHMOCTH IPUMEHEHHS BEIMIECTB OT UX

10 [Toyuenune, cooupaHue u [IpoBoauTh, HAOIIOAATH U CBOUCTB.
MpakTuueckas pacro3HaBaHueE ra3oB: OIMCHIBAaTh XUMHUUYECKUN K oMM YRR THBHEE:
padora Ne 1. BOOOpPOAA, KMCJI0poaa, SKCIIEPUMEHT ITIO

YTJIECKHCIIOTO Ira3a,
aMMMaKa, smujeHda,
ayemueHda.

MMOJTyYCHHIO, COOMPaHUIO U
pacrio3HaBaHUIO Ta30B.

1. AprymMeHTHpOBATH CBOIO TIO3UIIUIO U
KOOPJAUHHUPOBATH €€ C
MO3ULIUSIMU TAPTHEPOB B COTPYIHUUECTBE




11 IToBTOpEnue u O0001IaTh MOHITHUS «S-OPOHUTANIBY, «P-0pOUTAIBY, «d-0pbUumansy, TIpH BBIPAOOTKE OOIIEr0 PEeIeHNUs B
000011eHNEe TeM «KOBaJICHTHAasI HEMOJIIpHAs CBA3b)», «KOBAJICHTHAs MOJsIpHas COBMCCTHOM NICATCIIPHOCTH.
«CTtpoenune aToma CBsI3b», KMOHHAs CBSI3b», KBOJAOPOJIHAS CBSI3bY», «KMETAJUINYECKas 2. ANIEKBAaTHO UCTIOJIB30BATh PEUCBBIE

CpPEeJICTBA TS PEIICHUS PA3TNIHBIX
1 «CTpoeHue CBS3b», «KMOHHAsI KPUCTAJUIMYECKas PELIETKa», «aTOMHas pen AT P p
KOMMYHUKATUBHBIX 3a7la4; BIaJETh
BEIeCTBAY, KpHUCTAJUIMYECKas pelUIeTKa», «MOJIEKYJIsipHasd KpUCTaIn4ecKas Y ANat; BIIaj
CTHOW M MMCbMEHHOW PEUblO; CTPOUTH
TOJrOTOBKA K peuieTkay, «MeTaTndecKasi KpUCTaAJUTHYeCcKasl PEeIIeTKa . y p 5 CTp
. MOHOJIOTHYECKOE KOHTEKCTHOE
KOHTPOJILHOM paGoTe OrpaHnYnUBaTh NOHITHS «XUMHYECKas CBS3bY,
«KPUCTAJLUIMUECKAS PELIETKA. BBICKa3bIBAHNC_
12 JInyHOCTHBIE:
KonTpoabHas OmnuchIBaTh U XapaKTepPU30BaTh CTPYKTYPY TAOITHIIBI -
1. YMeTb olleHuBaTh NpaBUIBHOCTD
padora Ne 1 mo «Ilepronmdeckas cucreMa XMUMHUIECKHX DIIEMEHTOB .
BBITIOJTHEHHSI YIeOHOH 3a1a4H,
TemaM «CTpoeHue . . MenaeneeBa» (kopoTkas ¢popma) [Iporoauts pediiekcuto 0
. COOCTBEHHBIE BOBMOYKHOCTH €€ PELICHUSI.
atroma» u «CTtpoeHue COOCTBEHHBIX JOCTH)XEHUH B TO3HAHUW CTPOCHHUS aTOMa U
o 2.AHaNM3UPOBATH SMOIMOHANBHBIC
BEIIIECTBAY. CTPOEHHUS BEIIECTBA. AHAITU3UPOBATH PE3yIHTAaTHl KOHTPOJIBbHOMN N
COCTOSHUSI, TIOTyYeHHBIE OT YCIEIIHOH
paboTHI U BRICTPAUBATH ITyTH TIOCTHKSHUSI KEIIaeMOTO YPOBHS .
(HeyCcnenHO)
YCHEIIHOCTH.
JIeATeNIbHOCTH, OLIEHUBATh UX BIUSHUE Ha
HaCTPOEHHE YeIIOBEKa.
TEMA 3. DJIEKTPOJIMTUYECKAS ANCCOLUATINA

13 PactBOpBI. PacTBOpHI Kak Onpedensimeb NOHITHS Peryisarusnbie:

JemoncTpanumu. TOMOTCHHBIE CUCTEMBI. «pacTBOPBD» U 1. Ilnanuposats cBOH IleHCTBIfH B
Paznnunas Pacmeopenue kax «PacTBOPUMOCTBY. COOTBETCTBHH C IIOCTABIICHHOM
pPacTBOPUMOCTh puszuKo- xumudeckuil Knaccuguyuposams BeriecTBa 1mno 3a/1a4eu 1 yCJIOBUAMHU CC pCaTU3allnu.

BEIIECTB B BOJIC U
WHBIX PACTBOPHUTEIISX.
H3MmeHeHne OKp CKU
BelecTBa Npu
rnepexoae u3

TBEPJOr0 COCTOSIHUS

B pacTBop

(#a mpumepe cynbdara
menu (1), xnmopuna
kobainbTa (11)).

npoyecc. PojibBOAbI B
IPOIIeCCe paCTBOPECHHUS
BellecTB. PactBopumocTs
" Ki1accuuranus
BEILIECTB 10 3TOMY
MPU3HAKY: PacTBOPHUMEBIE,
MaJIOpacTBOPHUMBIE U
HEpPacTBOPUMBIE.
MaccoBas 1015 BelecTsa
B pacTBOpE.

MPU3HAKY PACTBOPUMOCTH.
Ompasicams cOCTaB pacTBOpPA C
MTOMOIIBIO TTOHSATUN «MacCOBast JTOJIS
BEIIIECTBA B PACTBOPE» U «MOJIAPHASA
KOHYEHMPayusi 6euecmedy.

Monspuas konyenmpayust éeuje-
cmea. Omaudue ceolcms pacmeo-
pa Om C8OUCME YUCO20 PACMBO-
pumens u pacmeopeHHo20 eeuje-
cmea. Munepanvhvie 600bl KaK
npUpoOOHbIEe PACMBOPbL.

Ilo3HaBaTeJIbHBIE:

1. OcymiecTBasTh CpaBHEHHE,
KJIAaCCU(PUKAIIMIO, CAMOCTOSTEILHO
BI)I6I/Ipa$I OCHOBAHHUA U KpI/ITepI/II/I JJIA
YKa3aHHBIX JIOTHYECKUX OTIEPAIIHH.

2. CTpouTh JIOTUYECKOE PACCYKICHHE,
BKJTFOYAFOIIIEE YCTAaHOBIICHUE TTPUIUHHO-
CIICICTBCHHBIX CBSI3CHl.
KoMMVYHHKATHBHBIE:

1. Pa3BuBaTh yMeHHE MPOTyKTHBHO
paspeiiath KOH(PIUKTHI HA OCHOBE y4eTa
HWHTEPECOB U MO3UIIHM BCEX €ro
YYIaCTHHUKOB.

JIMYHOCTHBIE:

1. ®opMupOBaTh BEIPAKCHHYIO
YCTOWYNBYIO yI€OHO-TIO3HABATEIHHYIO
MOTHBAITUIO YICHHUS.




14

ONEeKTPOJIUTHI U
HEDJICKTPOIUTEIL.
JleMoHcTpaMu.
OO0pasIbl BEIIEeCTB-
AIIEKTPOJUTOB U
HEBJICKTPOJIUTOB.
Hccnenoanue
3IEKTPUUECKOU
IPOBOJUMOCTH
pacTBOpOB
AIICKTPOJIUTOB U
HERJIEKTPOIUTOB.
3aBUCHUMOCTh
CTEHECHU
3JIEKTPOJIUTUYECKOM
JIUCCOLIUAIINU OT
KOHUEHTpaLHuU
BEIlECTBA B PacTBOpPE

[TonsiTre 00 2JIEKTPOIUTAX
Y HE3JIEKTPOJINTAX.
OCHOBHBIE TTOJOKCHHUS
TEOpUHU
AIIEKTPOJTUTUUECKOMN
aucconuanuu. Mexanusm
ouccoyuayuu eujecma.
Onexmporumudeckas
ouccoyuayus Kaxk pe3yibmam
2udpamayuy dNeKmpoIuma.
Cmynenuamas ouccoyuayus
anekmpoaumosg. CTerneHb
AIIEKTPOITUTUYECKOMN
JIMCCOIUAITUH.

CunbHble U criabbie
3JIEKTPOJIUTHL. Y PABHEHUS
3JIEKTPOIUTHYECKOU
nuccouuauuu. I[lonstue o
cpene pactBopoB (pH
cpeovt).

Onpedensamb NOHITUS
«3IIEKTPOIUTHD,
CHEDJICKTPOIUTHIY,
«IJIEKTPOIUTHYCCKAS
JUCCOLIUALIHSD.
@opmynuposans OCHOBHbBIC
MOJIOKCHUS TEOPHH
AIEKTPOIUTHUCCKOM
JIUCCOLIMALIHH.
Xapaxmepuzosame
CIMOCOOHOCTH AIEKTPOIUTA K
JIUCCOLIMALIMK Ha OCHOBE
CTEIICHH DJICKTPOITUTHICCKOM
JINCCOLNALINH.

3anuceleams ypaBHEHUS
3JIEKTPOJIUTUYECKON
JIUCCOLMALIUY, 8 MOM YUCTe
U CImyneHyamou.

Habnooams u onucvieams
J€MOHCTPaIlMOHHBIN
XUMHYECKUH IKCTICPUMEHT.

15

Kucnots! B cBete
TECOPUH
3JIEKTPOJIUTUYECKOHN
JINCCOTTAIIHH.
JdeMoHcTpanun.
Pazbasnenmne
KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIOTHI.
Obyaenusanue caxapa u
Yenno03vel,
KOHYEHMPUPOBAHHOLL
CepHOIl KUCTIOMOIL.
Bszaumooeiicmsue
KOHYEHMPUPOBAHHOU U
pazbasieHHoll a30mHoll
KUCI0mMbl ¢ MeOblo.
Konnexmus
MPUPOTHBIX
OpPraHWYeCKHUX

OrmpeneneHue KUCIOT B
CBETE TCOPUH
3JIEKTPOJIUTUYECKOM
nuccormanuu. Okpacka
WHJINKATOPOB B PacTBOpax
kuciaoT. Oommue
XUMHUYECKUE CBOMCTBA
HEOPraHUYeCKUX U
OpPraHUYEeCKHX KHUCJIOT B
CBETE MOJICKYJIIPHBIX U
HOHHBIX TIPEICTABIICHUN:
B3aMMOJIEHCTBUE C
MeTajlaMi, OKCHIaMH U
TUAPOKCUIAMU METAIJIOB,
COJISIMU. Y CIIOBUS
BO3MOKHOCTH MPOTEKAHUS
peakuuii Mexay
AJIEKTPOIUTAMHU.
Cneyughuueckue cgoiicmsa

Xapaxmepuzosamsv KUCIOTBI
B CBETC TCOPUH
AIIEKTPOITUTHIECKOH
JIUCCOIIHAIINH.

Pasznuuams oO1iee,
0CcOOCHHOE U SIMHUYHOE B
CBOMCTBAX A30MHOIU,
KOHYEeHmMpUpo8anHoU cepHoll U
MYPABbUHOU KUCITIOT.

IIposooumw, nabaooams u
ONnuUCHLIBAMb XUMUYIECKUH
AKCIEPUMEHT C IIOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XHUMUH.

PeryassTuBHble:

1. BeyiBurath Bepcum perieHus
MPOOJIEMbI, 0CO3HABATh KOHCUHBIN
pe3ynbTaT, BRIOUPATh U3 TMPEITI0KESHHBIX
U UCKATh CAMOCTOSTEIIEHO CPE/ICTBA
JIOCTYKEHHMS TISIIH.

2. BHOCHTH HEOOXOAMMBIC KOPPEKTHBHI B
JICHCTBHE MTOCJIC €0 3aBEPIICHUS Ha
OCHOBE €T'0 OIICHKH M yuYeTa Xapakrepa
CJETAHHEBIX OIINOOK.
Ilo3HaBaTeJbHBIE:

1. YMeTh onpenemnsiTe BO3MOKHBIC
HCTOYHUKH HEOOXOIUMEIX CBEICHUH,
MPOU3BOJUTH TIOUCK MH(OpMAIINH,
AHAITM3UPOBATH U OIICHUBATH ¢
JIOCTOBEPHOCTb.

2.0000111aTh MOHATHI —
OCYIIECTBIATH JJOTHYECKYIO

OTIEPAIHIO TIePEeX0ia OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY ITOHSTHIO,

OT IOHSATHA C MEHBIIIUM

00BEMOM K MOHATHIO C OOJIBIINM
00BEMOM.

KoMMyHUKATHBHBIE:
1.0Opranu3oBsIBaTH U MJIAHUPOBATH
yaeOHoe

COTPYIHHYECTBO C yYUTEIEM H
CBEPCTHHKAMHU, OTIPENEIISATh IETH U
(YHKIIMY Y9aCTHUKOB, CIIOCOOBI
B3aUMOJICHCTBUSL; IUTAHUPOBATH O0IIIHE
Croco0bI paboTHI.

2. Bctynate B 1uanor, a Takke
y4acTBOBATh B KOJUIEKTUBHOM
o0cyX1eHIH npo0ieM, y4acTBOBAaTh B
JICKYCCHH M apTyMEHTHPOBATh CBOIO
MTO3HLIUIO.

JInyHOCTHBIE:

1. ®opMHUPOBATH IKOJIOTHIECKOE
MBIIIUIEHHE: YMEHHE OLIEHUBAThH CBOIO
JESITeBHOCTD M MOCTYIKU IPYTUX JIIOJEH
C TOUKHU 3PEHUS] COXPaHCHUS
OKpY>Kalolleu cpeibl.




KHCJIOT.

JlaGopaTopHblie ONBITHI.
6. O3HaKOMIIEHHE C
KOJJICKIIMEN KHUCIIOT.

A30MHOI,
KOHYEeHMPUPOBAHHOU
CepHOol U MYPABbUHOUL
Kuciom.

2. ®opMHUpPOBATh OTBETCTBEHHOE
OTHOIICHHUS K YICHHUIO, TOTOBHOCTH U
CIOCOOHOCTH, O0YYAIOIIUXCS K
CaMOpa3BHUTHIO U CAMOOOPa30BAHUIO.

16 OcHoBanus B cBeTE OmpeneneHre OCHOBAHUN XapakTepu3oBaTh OCHOBAHHS PeryasiTuBHpie:
TEOPUH B CBETE TCOPUH B CBETE TEOPUH 1. CaMOCTOSITEIHO OCO3HABATH IPUYHHBI
SJICKTPOJIUTHIECKOU AIIEKTPOTUTUUCCKON AIIEKTPOJIUTHUCCKOM CBOCTO ycrieXa WK HCYCIeXa U HaXOAUTh
JACCOLMAIIAH. auccormarmn. OKpacka JIMCCOIMAIHH. ;noco61)1 BBIXOJIa M3 CUTYyaI[H HEyCIexa.
JleMOHCTpaLIMH. WHIMKAaTOPOB B PaCTBOpax . YUHUTBCS CAMOCTOSTEIBHO CTABUTh
Kounexuus wenoueii u [IEI0YEiA. E:gglg;izz (1)465[6;;“[“{06 s HOBBIC YUCOHBIC [IENTH U 3a/1a9H, CTPOUTH
CBEXKEIOIYYEHHBIX Knaccubukanus CBOMCTRBAX THAPOKCHIOR H YKM3HEHHBIC TUTaHBI BO BPEMEHHOM
HCpaCTBOPHUMBIX OCHOBAaHMU MO MIPU3HAKAM 6ECKICIOPOLHBIX TIEPCIICKTHBE.
THIPOKCHJIOB pacTBOPUMOCTH B BOJIE, OCHOBAHUIA. Ilo3HaBaTeJbHBIE:
Pa3JINYHbIX MCTAJIJIOB. HAIUYUsl 8 cocmaese 1. CTpOI/ITB JIOTHYECKOE pacCyKACHHUE,
Peakuust amomos Kuciopooa. gf;;ii:;;; I;f;ii‘i;;“ BKIIIOYAIONICC YCTAHOBICHHE
HEHTpaInu3alHy. O6IIMe XUMUYECKUE MPUYHHHO-CIICICTBEHHBIX CBA3CH.
[Monyuenue CBOMCTBA TIETOYEH, OKCIEPUMCHT € ITOMOIIBIO 2. OCylLIeCTBIATh paclIMPEHHbIH
HEpPacTBOPUMOTO HEPaCTBOPUMBIX POZAHOTO s3bIKa 1 S3bIKA HOUCK UH(OPMALIMH C
OCHOBaHHUS U OCHOBAHMIA: XUMUH. HCIIOJIb30BaHUEM PECYPCOB OHOIHOTEK
pacTBOpEeHHE €ro B3auMOJIEICTBUE C u MHTepHeTa
B kucnore. [lonyuenue KHCJIOTAMH, KUCJIOTHBIMH KoMMyHHKATHBHBIE:
ammuaka OKCHIAMH, COJISMH. 1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
u e2o gsaumooencmeue Paznoxenue W ITO3UIIHNIO, aPFYM?FTHPOBaTB H
¢ X710p0B0OOPOOOM HEPACTBOPUMBIX KOOPAMHHPOBAT €€ C MO3HIHAMH
(«O0bLM Oe3 ocHny). OCHOBAHMIA. MapTHEPOB B COTPYAHUICCTBE MPH
JlaGopaTopHbie ONBITHI. Bzaumooeiicmeue wenouei BHP360TK3V06HIGF0 peuieHus B
7. IMonydenue " ¢ opeanuveckum COBMECTHOM JeATEILHOCTH.
CBOMCTBA coedunenuamu (pernonom, JIMYHOCTHBIC:
HEpacTBOPHMEIX Kap 6,0H06bmu Kucaomam). 1. BeicTpanBaTh COOCTBEHHOE LIETIOCTHOE
OCHOBaHMM. Ceoucmeay6ecxu0ﬂ0podﬂb1x MIPOBO33PEHNC: OCOIHABATH
8. Osmaxomuienne OCHOGAHUIL. AMMUAKA 1t MOTPEOHOCTh U TOTOBHOCTH K
¢ KoJLIeKIHMeH AMUIOG 6 CpasHentt. caM006Pa30BaHMIO, B TOM YHCIIE H B
OCHOBaHMH. paMKax caMOCTOSTENLHON JIEATENBHOCTH

BHE IIIKOJIBI.

Comnu B cBEeTE TCOPUU Ornpenenenue coseil B Xapaxkmepuzosams cONM B Peryisrunere:

17 JIEKTPOTUTHYECKOH CBeTE TeopuH CBeTe TeopuH 1. BeiaBuraTe Bepcum pemeHus }
JUCCOIHALINH. AICKTPOIUTHICCKOM AIEKTPOIUTHUCCKOM TPOOIEMBI, 0CO3HABATH KOHCUHBIH
JlemoHCTpaIuH, JAMCCOIMAIINH. JHCCOIMAIIHH, pe3yibTaT, BEIOUpATh U3 TPEII0KEHHBIX

Konnekmnus conen
pa3IUYHON OKpPACKH.

Kimaccudukanms coseii:
CpeaHue, KUCIbIC,

Pasznuuamos oOl1iee,
0COOEHHOE U €AUHUYHOE B

Y FICKaTh CAaMOCTOSITENTFHO CPEJICTBA
JOCTHKEHUS LICTIH.
2. Ilpy nnaHUPOBAHUU TOCTHIKECHHUS




Komnekusa
OMOJIOTHYECKUX
MaTepHaJIoB,

conep Kamux KkapOoHaT
u docdar kanbus.
Konmexmus
KOHIUTEPCKUX
pBIXJIUTENIEN TecTa,
00BsSICHCHHE TTPUHITUTIA
UX JEUCTBUSA U
JIEMOHCTPAITHS
Ppa3pbIXJIUTEIBLHON
CITOCOOHOCTH.
T"ammenue coapl
YKCYCOM.
KauecTBenHble peakuuu
Ha KaTUOHBI 1 aHUOHBI.
BriTecuenue meau
JKEJIe30M U3 pacTBOpa
cyabsgara meau (11).
[Tonydenue noguaa
CBHHIIA U
JIEMOHCTPAITUS €TO
pacTBOPUMOCTH B
3aBUCUMOCTH OT
TeMIIepaTyphl pacTBOpa
(Toy4eHne «30J0ThIX

ocHO8Hbie. O0IIe
XUMHUYECKUE CBOMCTBA
COJICH: B3aUMOJICHICTBHE C
KHCJIOTaMH, IIeJIOYaMH,
MeETaajJIaMU U COJIIMH.
DNEeKTPOXUMHUYCCKUU PsiJT
HaIpsDKEHUU METaIoB U
€r0 MCIOJIb30BaHHUE IS
XapaKkTEePUCTUKHU
BOCCTaHOBHUTEJILHBIX
CBOMCTB METAJIIIOB.
Ceoticmea Kucivix coell.
IlpencraBurenu cojed u
nX 3Ha4YeHWe: KapOoHaT
KaJIBITHS, oprodocdar
KaJIbIIUsI.

Kauecmeennvle peaxyuu na
XA0puo-, cyrogham- u
KapboHam-aHu- OHbl,
KAMUOH AMMOHUSL, KAMUOHbL
aceneza (1) u acenesa (111).

CBOMCTBax

CPEIHUX U KUCITBIX COJICH.
Ilposooums, nabarwoams u
onucweleams XUMAYECKUN
DKCIIEPUMEHT C TTOMOIIBIO
POJIHOTO SI3BIKA U SI3BIKA
XUMUHU.

TeJIeld CaMOCTOSTEBHO, TIOJTHO H
aJICKBAaTHO YYUTHIBATh YCIOBUS U
CPEJICTBA MX JIOCTHIKCHHUS, BBIICIIATh
aTbTEPHATHBHEIE CITOCOOBI TOCTIDKEHUS
LeNTd U BRIOUpaTh HanboJee

3¢ GEeKTUBHBIN COCO0.
Ilo3HaBaTe/IbHBIE:

1. ®opmupoBaTh YMEHH
BOCIIPHHUMATB, iepepadaThIBaTh
MIPeIBABIATH HH(DOPMAITHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJINYECKON
(hopmax, aHATM3UPOBATH U
nepepadaThIBaTh MOyYCHHYIO
“H(OPMAITHIO B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJa4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHeE,
BKJIIOYAIOIIee YCTAHOBJICHHE IPUUNHHO-
CJIEICTBEHHBIX CBSI3EH.
KoMMyHHKATHBHBIE:

1. CtpouTs NOHATHEIE JIs TAPTHEPA
BBICKA3bIBaHMSI, yYUTHIBAIOIIHIE, YTO
MapTHEP 3HAaeT U BUJIUT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATh

pedeBblie cpeacTBa s

pelIeHns Pa3IunIHbBIX
KOMMYHUKAaTHUBHBIX 3a41a4,

CTPOUTH CIIOKHBIC

YeIIyeK»). MOHOJIOTHYECKUE
JlaGopaTopHbie BBICKa3bIBaHMSI.
OnbITHI. 9. JIMYHOCTHBIE:
O3HaKOMJIEHHE C 1. ®opmMupoBaTh OTBETCTBEHHOE
KOJUIEKITHEH OTHOLICHUE K YUYEHHIO, TOTOBHOCTb U
MPUPOTHBIX CIOCOOHOCTh K CAMOPA3BUTHIO U
MHUHEPaIoB, €amMo00pa30BaHUIO HA OCHOBE MOTHBAIIUU
CoJiep>KallrX COJIH. K 00yUYEHHIO U TIO3HAHHIO.

18 I'npposus. I'uaposn3 Kak 0OMEHHOE Xapaxmepuzosame TUAPOIIN3 PervisTuenble:
JdeMoHcTpanuu. B3ANMO/ICHCTBHE BEIIECTR KaK OBMEHHOE 1.YuuTeIBaTh MpaBUIIO B TUNIAHUPOBAHUH U

Paznuuneie cnyuau
TUJIpoJinu3a cojei u
JIEMOHCTPALHS CPEJIBI
pacTBOpPOB ¢
ITOMOIIIBIO
WHINKATOPOB Ha

¢ Bonoii. OOpaTuMbIit
TUAPOIN3 COJIEN MO
TIEPBOU U nociedyrouum
creneHsM. [ maponus no
KaTHOHY ¥ aHHUOHY.

B3anMMO/ICHCTBUE BEIIECTB C
BOJIOM.

3anucvieams ypaBHEHUS
peakiyii ruiposinsza
pa3IMYHbIX COJIEH.

KOHTPOJIE CII0c00a PeieHMsL.

2. Be10op Hauboee 3¢ GheKTHBHBIX
CII0CcOo00B pelIeHHs 3a1a4.
Ilo3naBaTejIbHbBIE:

1.Mcnonp30BaTh HOUCK HEOOXOIUMOM
uHGOPMAIUH TS BBITIOJIHEHUS Y4SOHBIX




npuMepe kKapOoHaTOB
IIEJI0YHBIX METAJIJIOB,
XJIOpHUJa aMMOHUSI,
arierata aMMOHMUS.
Ilonyuenue
ayemunena
2UOpPOAUZOM Kapouoa
Kanbyusi.
JlabopaTopHBbIe ONBITHI.
10. UcnipiTanue
pacTBOPOB KHCIOT,
OCHOBaHUU U coyeu
WHJIMKATOPaMH.

11. Paznuunsie
CIlydau THAPOIN3a
coneit. 12. I'maponu3s
XJIOPHUIOB

" arcraToB
IICJIOYHBIX METAJIJIOB

HoHHbIE U MOJIEKYJISIpHBIE
YpaBHECHUS THAPOIHU3A.
Cpena (pH) pacTBOpOB
TUAPOJIU3YIOLIUXCS COJICH.
HeobGpaTumsblii runponus
COJIEH.

Obpamumbwiii 2uopou3
Op2aHUYECKUX COeOUHEHU
Kax 0CHO8a 0OMeHa sewecms
6 JICUBBIX OP2AHUIMAX.
Oobpamumpsiti euoponusz AT®
KAK OCHOBA dHEP2emuieckoeo
00MeHA 8 JHCUBBIX
Op2aHU3Max.

Pasnuuams ruaponns mo
KaTUOHY U aHHUOHY.
Ilpedckazvieams peakyuro
cpeodvl B0OHBIX paCTBOPOB
coJeli, 00pa3oBaHHBIX
CUIBLHBIM OCHOBAHHEM U
cJ1a00M KHUCIIOTOM, CI1a0bIM
OCHOBAHHWEM M CUJIBHOM
KHUCJIOTOM.

Packpvisams ponb 00paTUMOTO
THJIPOJIA3a OPTaHHYECKUX
COCIMHCHHMI KaK OCHOBBI
oOMeHa BEIIECTB B JKUBBIX
opranusmax 1 00paTUMOro
ruaponn3a AT® kak OCHOBBI
JHEPreTHYECKOro 0OMEeHa B
JKUBBIX OpraHU3Max.
1Ipogooums, Habarooams u
OnUCHLIBAMb XUMUYECKUN
9KCIIEPUMEHT C ITIOMOII[bIO

POAHOTO A3bIKA U SA3bIKAa XUMUH.

3a/1aHUMN.

2. OCyIIeCTBISTh aHAINU3 00BEKTOB C
BBIJICJICHHEM CYIICCTBCHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATD,
KJIACCHU(UIIMPOBATH U 0000IIATh (PaKThl U
SIBJICHUSL.

KoMMYHHKATHBHLIE:

1.YuuThIBaTh pa3Hble MHEHUS U
CTPEMSATCS K KOOPIAWHAIH Pa3TMIHBIX
MO3UIIUN B COTPYTHUYECTBE.

2. AZICKBaTHO, OCO3HAHHO U MPOU3BOIHHO
CTPOUTH PEUEBbIC BHICKA3HLIBAHUS B
YCTHOM U MUCbMEHHOMU peyu.

JIMYHOCTHBIE:

1. YMeTh COOTHOCHUTH CBOM IEHCTBUSA C
HHaHI/IpyeMI)IMI/I peSyanaTaMI/I,
OCYIIECTBISATH KOHTPOIb CBOCH
JIESITEIbHOCTH B TIPOIIECCE TOCTIKEHUS
pe3yibTaTa.
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IIpakTH4yeckas
padora Ne 2.
Penrenue
AKCTIEPUMEHTAITbHBIX
3aj1a4 Ha
UACHTU(DUKAITUIO
HEOPTraHUYECKUX U
opeanuyeckux
coeounenuil.

HpOBO)II/ITB, Ha6J'IIOI[aTB M OIIMCHIBAaTh XUMHUYECCKUI
OKCIICPUMCHT AJIsA PII[GHTI/I(I)I/IKaI_[I/IPI HCOPIraHUYCCKUX U
OpcaHU4YeCcKux coeouHenull ¢ IIOMOIIBIO KAYC€CTBCHHBIX peaKHHﬁ.
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Tloemopenue u
0bobwerue memol
«Teopus
INEKMPOTUMUYECKOT
ouccoyuayuuy,
no0020mMosKa K
KOHMPOAbHOU pabome.

Ob60bwams 3HaHus 0 Kiaccu(UKAIMK U CBOMCTBAX OCHOBHBIX KJIac-
COB HEOPraHMYECKUX U OpPraHu4Ye- CKUX COCIUHCHHI B CBETE TEOPUHU

BHGKTpOHI/ITI/I‘leCKOﬁ JUCCOIIUAaIUH.

Yemanasnusame BHYTPUIIPEAMETHBIC CBA3U MCKIY OpFaHquCKOﬁ nu

HEOPTaHWYECKON XUMHEH B CBETE 00IIEero, 0COOCHHOTO M €TUHUIHOTO.

PeryjasiTuBHBIE:

1. Pediexcus crioco0oB 1 ycIioBHid
JIEHCTBHSI, KOHTPOIb U OI[EHKA IpoIiecca
U Pe3yJIbTATOB JIEATEIIEHOCTH.
OpueHTaus Ha MOHUMAaHUE PUYUH
ycrexa B y4eOHOM JesITeIbHOCTH.
ITo3naBaTe/IbHBIE:

1. YueOHO-TI03HAaBaTEIHHBIN HHTEPEC K
HOBOMY y4eOHOMY MaTepHaly u
croco6aM penieHysi HOBOW YaCTHOM
3a/laum.

KoMMYHUKATHBHBIE:

1.YuuThIBaTh pa3Hble MHEHUS U
(hopMynpoBaTh COOCTBEHHOE MHEHUE
Y TIO3UIIMIO, ApTYMEHTHPOBATh U
KOOPAMHHUPOBATH €€ C O3UIHAMU




21 Konmponvhas paboma IIpo6ooums pedaeKchio COGCTBEHHBIX JOCTHKEHUN B O3HAHUH TApTHEPOB B COTPYAHUICCTBE MPH

Ne 2 no meme CBOICTB OCHOBHBIX KJIaCCOB HEOP- FAHUYECKUX U OPraHUYECKUX BBIPAOOTKE OOILIET0 peleHus.

«Onexmponumuiecka COe/IMHEHNH B CBETE TEOPUH NNEKTPOTUTUUECKON TMCCOLMALIIH. JInyHoCTHbIE:

ouccoyuayus. Ananuzuposams pe3ynabTaThl KOHTPOJIBHOW paOOTHI U BBICTPAUBATh IYTH 1. TlpuMeHsTE NOTy4YCHHbIC 3HAHNS B

JOCTYDKCHHS JKETaeMOTr0 YPOBHSI YCIICIIIHOCTH. HOBCCAHCBHOU KH3HH.
TEMA 4. XUMNYECKUE PEAKIIMU
22 Knaccudukanus Peaxyuu, uoywue o6e3 PeryasTuBHbIe:

Knaccuguyuposams

XUMHYECKUX U3MEHeHUs cocmaesa 1. PaGotas 1o miaHy, CBepsiTh CBOH

. XUMHYECKUE PEAKIIUU 110 N

peakiuii. sewecmes. Knaccudukanus JICHCTBUS C eNbI0 U, TIPU
pPa3IMYHBIM OCHOBAHUSIM.

JdemoncTpanun. 110 YHCJIy U COCTaBY HEOOXOAUMOCTH, UCTIPABIIATH OIIMOKH
Pasznuuams ocobeHnocTn

DK30TepPMHUYHOCTh pearupyoumx BeuecTB u . CaMOCTOSITEIBHO.

. KIacCU(UKAINU PeaKIii

peaKIiu CepHON MPOJTYKTOB PEaKIIUH. o 2.KoppekTupoBarth JeSTeIbHOCTh:
B OPraHUYECKON XUMHH.

KHCJIOTHI C Peaknuu pasznosxeHwust, . BHOCHThH H3MEHEHHS B IMPOIIECC C YISTOM
Xapaxmepuzoseams TEILIOBOM %

TUJIPOKCHIIOM HATPHSL. COCMHCHUS, 3aMCILICHUS BO3HUKIIUX TPYAHOCTEH U OMINOOK;
3P PeKT XUMUIECKUX

DHAOTEPMUYHOCTD 1 oOMeHa B HaMeuaTh CIIOCOObI HX YCTPAHCHHS.

peakuuu JIUMOHHOU
KHCJIOTEI C
TUJIpOKapOoOHATOM
HaTpHSI.
Bzaumooeticmsue
antoMUHUSL C cepoll.
Pasznooicenue
nepMaHeaHama Kaaus.
Bzaumooeiicmseue
Hampus u Kaivyusl ¢
80001I.

B3zaumooeiicmeue
YUHKA C CONAHOU
KUCTOMOIL.
Bzaumooeticmsue
Jicene3a ¢ pacmeopom
cynvpama meou (I1).
Onwvimet,
uLIrOCmpupyrouue npa-
suno bepmonne, —
obpaszosanie ocaoka,
2a3a unu ciabo2o
9IAEKMPONUMAL.

HEOPraHM4YEeCKON XUMUU.
Peaxyuu npucoeounenus,
omuyenieHus, 3ameujeHus u
usomMepuzayuu 8
OpeaHu4ecKol XUMuu.
Peaxyuu nonumepuzayuu
KaK 4acmuulil cayyat
peaxyuil npucoeOuHeHus.
DK30- U 9HJIOTepPMUYECKHE
peakiuu.
Tepmoxumuueckue
ypaesHenus. Pacuem
KOu4ecmea meniomaul HO
MePMOXUMUYECKUM
VPAGHEHUSIM.

peakuuii ¥ Ha €ro OCHOBE
pasnuyarh 3K30- U
SHAOTEPMHUYECKUE PEAKIINU.
Ompadsicams TEIIOBOH

3 PeKT XUMHUESCKUX PEAKITUH
Ha NMUCHbMeE C ITOMOIIIBIO
TEPMOXUMHYECKHX YPABHEHHH.
1Iposooums pacueTbl Ha OCHOBE
TEPMOXMUMHUYECKUX YPAaBHEHHI.
Habniooamw u onucviéams
JIEMOHCTPALIMOHHBIN
XUMHAYECKUN DKCITEPUMEHT.

Ilo3HaBaTeJIbHBIE:

1. ®opmupoBaTh YMEHHUS YCTaHABINBATh
CBSI3U MEXJy PeajibHO HAOII0AaeMbIMU
XUMHUYECKUMU SIBICHUSMU U TPOIIECCaMHU,
MIPOUCXOSIIIIUMHU B MUKPOMHPE,
OO0BACHATH MPUYUHBI MHOTOOOpa3Hs
BEIIIECTB.

2. ®opMupoBaTh YMEHHS 0€301TaCHOTO U
3¢ (HEeKTUBHOTO MCITOIb30BaAHUS
nabopaTopHOro 00OPYAOBAHUSI.
KoMMyHHKATHBHBIE:

1. IlmanupoBaTh yueOHOE
COTPYIHUYECTBO C yUUTEIEM U
CBEPCTHHKAMU; BIIAJIETh
MOHOJIOTHYECKOW U JUaJIOTHIECKOI
(hopmMaMu pevr B COOTBETCTBUH C
HOpMaMH POJIHOTO SI3BIKA.
JInyHOCTHBIE:

2. Pa3BuBarh CIOCOOHOCTBH K CAMOOIICHKE
Ha OCHOBE KPUTEPHS yCIIEITHOCTH
yueOHOI AEATEILHOCTH.
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Karanus.
JeMoHcTpanuu.
Paznoxenue
MEPOKCHIa BOJIOPOJIA
C MMOMOTIBIO
HEOPraHUYEeCKUX
KaTaJm3aTopoB
(FeCl2, Kl u
MPUPOTHBIX
OOBEKTOB,
coZiepIKAIIUX
KaTanasy (Chipoe
MsICO, KapTo(deib).
HUneubuposanue
83aumMoO0elicmaus
Jrcenesa ¢ CONAMHOU
KUCTIOMOU ¢ NOMOUbIO
VYpOmponuna.
Konnexyus npodyxmoag
NUMAHUS, NOTYYEHHBIX C
NOMOWBIO IHIUMOB.
JlaGopaTopHbie
onbIThl. 13. [Tosyuenue
KHCJIOPO/JIA C
MTOMOIIIBIO OKCH/IA
mapranna (1V) u
Kamanasvl culpoco

Karanuzatopsl. Karanus.
Tomocennviii u
2emepo2eHHbIl KAmaiu3.
ITpumepsl
KaTaJUTHYECKNAX
MPOILIECCOB B
MPOMBIIIIIEHHOCTH,
TEXHHKE, OBITY.
DOepMEHTHI U UX OTIWYUSA
OT HEOPTraHWYECKUX
KaTaJn3aTopoB.
ITIpumenenue
KaTajan3aTopoB U
bepmMeHTOB.

Xapaxmepuszosamuw

KaTaJru3aTophbl U KaTallnu3 KakK

CrocoOBl yIIpaBICHHUS
CKOPOCTBHIO XMUMHUYECKOH
peakiuu. Ha ocHoBe
MEXKIPEIMETHBIX CBSI3EH C
ouosoruen ycmanagnusamuo
ob1iee, ocoOeHHOE U
enuHUYIHOE 17151 (epMEHTOB
KakK OMOJIOTUYECKUX
KaTajan3aTopoB.
Packpwvieams nx poib

B Opranusaliiu )XU3HH Ha

3emiie, a TaK)K€ B MUIIEBOU U

MEIUIIHHCKOM
MPOMBIIIUICHHOCTH.
Ilposooums, nabaooamo u
onucwvléames XUMAYECKAH
SKCIEPUMEHT C MOMOIIBIO
POJTHOTO SI3bIKA U SI3bIKA
XUMHH.

Kapmodgens.

24 OOpaTUMOCTh OO6paruMmbie U Xapaxkmepuzosamo
XUMHUYECKUX HEOOpaTHUMBbIC pEaKIIUH. COCTOSIHUSI XUMHUYECKOT'O
peakiuii. XUMHUYECKOE paBHOBECHUE paBHOBECHS U CIOCOOBI €ro
XUMHYECKOE U CITIOCOOBI €70 CMEIIEHUS CMEICHUSI.
paBHOBecuHE. Ha IpUMEPE MOJTYyUECHUS llpeockaszvieams
JdemoncTpanum. ammuaka. Cunmes HamnpaBJICHUE CMEIICHUS

OObpaTnmble peakiuu
Ha mpuMepe
MOJIyYSHHsI pOoJaHu1a
xenesa (1) u
HaOJIIoAeHus 3a
CMEIICHHEM
paBHOBECHS 11O
HHTEHCUBHOCTU

ammuaxa 8
NPOMBIULTIEHHOCTIU.
Honamue 06 onmumanvoHvix
YCI08UAX NPOBEOEHUs
MexXHON02U4ecK020
npoyecca.

XUMHYECKOTO paBHOBECHSI
OpU U3MEHEHUHU YCIOBUMN
MPOBEJACHUS 00paTUMOH
XUMHUYECKOUN PeaKIuu.
Apeymenmuposams BEIOOD
ONTHUMAJIBHBIX YCIOBUM
MPOBEACHUS
TEXHOJIOTHYSCKOTO

PeryassTuBHbie:

1. KoppektupoBaTh paboTy 10 X0y
BBITIOJTHCHUS 3aJIaHUsI TIPU YKA3aHUU MY
Ha OIIMOKH U3BHE.

2. UnentudunmpoBaTh COOCTBCHHBIC
MPOOJIEMBI U ONPEJIENISTH TJIABHYHO
mpooemMy.

Ilo3HaBaTeIbHbIE:

1. Onpenensars NOHATHS, CO3/1aBaTh
00001IIeHHs, yCTaHABIMBATH AHAIOTHH,
KJIACCHU(UIIMPOBATH, CAMOCTOSATEIILHO
BBIOMpATh OCHOBAHUS M KPUTCPUU IS
KJIAaCCU(pUKAINY, yCTaHABINBATD
MIPUYUHHO-CIICJICTBEHHBIE CBS3H.

2. YMeeT BBIIOIHATE JIOTHUYECKUE
NeHCTBHS aOCTparupoBaHusl, CPAaBHEHHUS,
HaXO0XICHUS OOIINX 3aKOHOMEPHOCTEH,
aHanmu3a, CUHTE3a.

3. BHocuTh HEOOXOAUMBIE OIIOJTHEHUS U
KOPPEKTHUBHI B TUTAH U CIIOCOO IEHCTBUS B
CIIy4ae pacxXoKJEHUS TAIOHA C
peaNbHBIM JICHCTBHEM U €T0 MPOYKTOM.

KoMMyHUKATHBHBIE:

1. [IpyHIMATh O3HIIUIO coOECceTHUKA,
HOHHMMasl TO3UIHIO IPYTOr0, pa3inyarh B
€ro peuyu: MHeHHUE (TOYKY 3pEeHHUs),
JIOKa3aTeNIbCTBO (apTyMEHTHI ), (aKThl;
THITOTE3bI, AaKCHOMBI, TEOPHH.

2. JloroBapuBaThCs O MPaBUIAX U
BOTIPOCAx JJIsl 0OCYKIEHHUS B
COOTBETCTBHH C [TOCTABJICHHOH mepe;]
rpyNIoM 3agadei.

JInyHOCTHBIE:

1. JleMOHCTpUPOBATh HHTEILIEKTYAIbHBIE
1 TBOPUYECKHE CITOCOOHOCTH,
OTBETCTBEHHOE OTHOILIECHHE K O0YUYEHHIO,
HI03HAaBaTeIbHBIE HHTEPECH K MOTHBBI,
HaIlpaBJICHHbIC HAa H3YYCHHE NTPEIMETa;
0CO3HAIOT [IEHHOCTH 3/I0POBOTO U
6e3onmacHoro o0pasa >KU3HH.

2. ®opMHUpPOBATh aJCKBATHYIO




OKPAacKH IMPOIyKTa
peaxkiuu mpu
U3MEHCHUU
KOHIICHTPAIUU
pearecHTOB U
MPOIYKTOB. Bausinue
memnepamypul u
daslieHus Ha
OUMepU3AYUI OKCUOA

nporecca.

Habmooams u onucvieams
JEMOHCTPallMOHHBIN
XUMUYECKHUI dKCITIEPUMECHT.

CaMOOIICHKY, OCO3HAHHOCTb YUCHHUS U
yueOHOI MOTHBALINH, aAEKBATHOE
pearupoBaHue Ha TPYIAHOCTH.

3. ®opMHUpPOBATH KPUTHUECKOE
OTHOIIICHNE K MH(OPMALIUHU U
n30UpaTeIbHOCTD €€ BOCIIPUSTHS,
yBaKEHHE K HH(POPMAIMU O YACTHOM
YKU3HH U HH()OPMAIIMOHHBIM Pe3ylbTaTamM
JIPYTUx JIOJEH.

azoma (1V).

25 OXHUCIUTETHLHO- CrerneHb OKHCIICHUS U €€ Xapaxkmepuzoeamo PerynsituBHbie: 5
BOCCTaHOBUTEIBHBIE orpejesicHue mo GopmyJie OKHUCJIUTECIBHO- 1. OcymecTBuATh KE)HCTaTI/IpyIOHII/II/I u
peakiuu (OBP). COCIUHCHMUS. BOCCTAHOBHUTEIIHHBIE [IPENBOCXUIIAIOLIIH KOHTPOJIb 110
JdeMoncTpanuu. OKHCIUTEILHO- peakuuu Pe3yJIBTaTy H 110 cnoco0y AeHCTBYS,
IIpocreiinme BOCCTAHOBHUTEIEHEIE KaK IIPOLIECCHI, TPU KOTOPBIX AKTyaJIbHbIM KOHTPOJIb Ha YPOBHE
OKHCIIUTEIBHO- peakuun. OKHCIUTENb U H3MEHSIOTCS CTEIIEHU IIPOU3BOJILHOTO.
BOCCTAHOBUTEIIbHbBIC BOCCTAHOBHITEITb. OKHMCJIECHHSI aTOMOB. Ilo3HaBaTe/bHbIE:
peaKium: OKHCTCHHE W Cocmasnsame ypaBHEHUS 1. CoznaBaTh 1 MpeoOpPa3OBHIBATH
BSaHMOHGﬁCTBHe BOCCTAHOBJIEHUE. OBP MOJACIIN U CXEMBI IJId PCUICHUA 3a/1a4.
HUHKA Cocrasiienue ypaBHEHUN C TIOMOUIBIO METO/1A KommyHHKATHBHDIE:
C COIAHOM KHCIIOTOH OKUCIUTEILHO= DJIEKTPOHHOTO DanaHca. 1. ®opMynHpoBaTh COOCTBEHHOE MHEHHE
1 aesesa © BOCCTAHOBHUTEILHBIX IIposooumv, nabrodame u ¥ [IO3MIIUIO, aPIYMEHTUPOBATH
cynasdarom memu (11). peakiuii MeTo10M OnuUCKIBAMb XUMUYECKUH KOOPIMHHPOBATH €& ¢ TIO3UISMH
JlaboparopHeie ONbITHI. AIIEKTPOHHOTO OanaHca. SKCHEPUMEHT C MOMOIIBIO NapTHEPOB B COTPYIHUUECTBE MPH
4. Peakiua POAHOTO sI3bIKa U 513bIKA BBIPA0OTKE OOIIEr0 PEIICHUS B
JAMCICHILT MEH XUMHH. COBMECTHOM JIeATETHbHOCTH
AHETTEIOM JIMYHOCTHBIE:
B pacTBOpe cysbdara 1. ®opMHupPOBATE IKOJIOTHIECKOE
menu (11). MBIIIJICHHE: YMEHHUE OLICHUBATh CBOXO
15. Ilonyuenue JEATENBHOCTD U MOCTYIIKU APYTUX JIOAEH
BOJOpO/JIa C TOYKH 3PEHHUS COXPaHEHUS
B3aUMOICHCTBUEM OKpY>Karolleu cpeibl.
KHUCJIOTBI C IUHKOM.

26 DnexTponus. DJIEKTPOJIN3 PACTBOPOB U XapaxTepuzoBaTb Peryasitunpie:
JleMoHCTpanum. pacruiaBoB 3JE€KTPOJIUTOB DIIEKTPOJTH3 KaK 1.IIporao3upoBats pe3ysbTar B
Monens Ha TIpUMeEpe XJI0- puaa OKHCJITUTEIBLHO- OCHOBHOM y4eOHbIX (110 00pasity)
3JIEKTPOJIU3EPA. HaTpHSI. BOCCTaHOBUTENbHBII 3a/laHuH, IJIaHUPOBATH AJTOPUTM €ro
Monens DHEKTPOIIUTHISCKOE nporiecc. [IpenckaspiBaTh BBIIOTHEHHA.
JJIEKTPOJIU3HOM MOJy4YCHUE aJIIOMUHUSL. KaTOJHBIC U aHOTHbBIC 2. CooTHOCHTB TIPOMEXKYTOUHLIC 1
BaHHBI JUUTS IIpakTHyeckoe 3HaYEHHUE MPOIIECCHI U OTPaXKaTh UX Ha KOHCHYHBIC PE3YJIbTaThl CBOCH
MOy YCHUS 3JICKTPOJIN3A. IMMChME JJIsI PAaCIjIaBOB U JCSTEILHOCTH € LIEIBIO WK C 00pasLom,




AJIFOMUWHUA.

Tanveanonnacmuka u
cajlbeaHocmecust.

BOJHBIX PaCTBOPOB
AJIEKTPOIUTOB. PackphiBaTh
MPaKTUYCCKOC 3HAUCHUEC
AIIEKTPOIH3A.
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OOwmue cBoiicTBa
meTtamoB. Koppos3us
MmeTrauioB./leMoHcTpa
uuu. Bzanmoaencreue
HaTpUsl U CYPbMBI C
xJyiopoM. I'openue
MarHus u aJJlOMUHUS
B KHUCJIOPOJE.
Bzaumooeticmsue medu
c
KOHYEeHMPUpOBaAHHbIMU
CepHOIL U A30MHOU
KUC1omamu.
JleMOoHCcTpaMn.
Pe3ynbrarsl
KOPPO3WH METAJLIOB B
3aBHCHUMOCTH OT
yCJIOBUI1 ee
NPOTEKAHUS

JlaGopaTopHble ONbITHI.
16. O3HaKoMIICHHUE C

KOHHGKHHCﬁ MCTAJIJIOB.

ITonoxxenne MeTaaIoB B
ITepuoanueckoil cucteMe u
0COOEHHOCTH CTPOCHHS UX
aTOMOB U KPHUCTAJLJIOB;
obmre hr3mgecKue
CBOMCTBA METAJIJIOB

(moBTOpEHME).

OO1ue XUMHUYECKUE
CBOMCTBAa METAJIOB KakK
BOCCTAaHOBUTECJIICH:
B3aHMMO/ICHICTBHEC C
HeMeTaJIaMu
(ramorenamu, Cepoi,
KHUCIIOPOJOM),
B3aUMO/IEHCTBUE
IIET0YHBIX Hu
IMICJIOYHO3CMCECIIbHbBIX

METAJIJIOB C BOJIOM.
CBoiicTBa, BEITEKAIOIIHE
M3 IOJI0KEHUS METaJJIOB B
AIIEKTPOXUMHYECKOM PSITY
HAaIPSHKSHUS
(B3amMopecTBHIE C
pacTBOpamMu KUCIOT

U cOJIel), MeTauIoTepMHUs.
Obwue cnocodvl nonyuenus
memannos. Iloasatue o
KOPPO3UH METAIIOB KAK
OKUCTUMENIbHO-80CCMAHOBU
menvbHoOM npoyecce.
CrocoObl 3alUThI OT HEE.

Ob6obwams 3HAHUS U ACNIaTh
BBIBO/JIbI O 3aKOHOMEPHOCTSIX
TOJIOKECHUS U U3MCHCHUN
CBOICTB METAJLJIOB B
nepuoax U rpynrax
Ilepuonuueckoil cucTeMBI.
Xapaxmepuszosams o01IHE
XHUMHUUYECKHUE CBOMCTBA
METaJUIOB KakK
BOCCTAHOBHUTECIICH Ha OCHOBE
CTPOCHHUS UX aTOMOB U
MOJIOXKEHUS METAJLJIOB B
3JIEKTPOXUMHUYECKOM Py
HaNpPsDKECHUS.

Ilposooums, nabarwoams u
onucvLl8ams XUMAYECKUN
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XHUMUH.

Xapaxmepuzosamo u
OITUCHIBATH KOPPO3UIO
METAIIIOB KAK OKUCTUM eNbHO-
B0CCMAHOBUMENLHBLI NPOYECC U
CIIOCOOBI 3aIMTHI METAJIIIOB
OT KOPPO3HUH.

MMPEAIOKECHHBIM YUUTCIICM.

ITo3HaBaTe/bHBIE:

1.IIpuMeHsITh METOABI HH(DOPMAITMOHHOTO
MOMCKa, J00BIBACT HOBBIC 3HAHUS, B TOM
YUCIIC C IIOMOIIBI0 KOMITBIOTEPHBIX
CPEJICTB.

2. BeiOoupaer nHautosee a3ppeKTHBHBIC
CIIOCOOBI pelIeHus 3a7ad B 3aBUCUMOCTH
OT KOHKPETHBIX YCJIOBHIA.

KoMMyHHKaTHBHbIE:

1. OpraHu3oBbIBaTh M IUIAHKPOBATh
y4eOHOe COTPYJHHYECTBO C YUHUTEIEM U
CBEPCTHUKAMH, ONPEACNATh LETH |
¢byHKIIN YYaCTHUKOB, CIOCOO0BI
B3aMMOJICHCTBHS; IUIAHUPOBATh  OOIIHE
Croco0bI paboTHLI.

2. Y4uThIBaTh pa3Hblc MHCHUS U
CTPEMUTCSI K KOOPIMHAIIMU Pa3TIHYHbBIX
HO3HILIMIA B COTPYAHHYECTBE.

JINYHOCTHBIE:

1.®opmMupoBaTh CaMOyBaXKEHUE U
SMOLMOHAIIEHO-TIOJIOKUTEILHOE
OTHOIIICHHUE K cebe, BUIHB TOTOBHOCTD
OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO
MO3UINI0, KPUTUYHOCTH K CBOUM
MOCTYNKaM M YMEHHE a/IEKBaTHO MX
OIICHHBATb.

2. ®opMupoOBaTh TOTOBHOCTH K
nepexoay K caMoo0pa3oBaHUIO

Ha OCHOBE y4eOHO-

[103HaBaTENBHON MOTHBALIMH, B

TOM YHCJIE TOTOBHOCTH K

BLIOOPY HaIpaBIICHHS

npodrIbHOrO 00pa30BaHus.
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OO61mne cBOWCTBA
HEMETaJIOB.
JdemoncTpanun.
B3anmopaeiictBue
HaATPHSI U CYPbMBI C
cepoii. ['openue cepsl,
yrist 1 pocdopa B
KHACIOPOE.
Bzaumonaeiicteue
XJIOPHOM BOJIBI C
pactBOpoM Opomuaa U
HOAW/Ia KaJIHS
(HaTpus).
JlaGopaTopHble ONbITHI.
17. O3nakomiieHuE C
KOJIJIEKLIMEN
HEMETAaJIJIOB.

XUMHUCCKHUE CBOMCTBA
HEMETaJJIOB KakK
OKHMCIIUTEJICH.
BzanmopeiicTtBue ¢
MeTaJIaMu, BOJOPOJAOM U
JIPYyTUMHU HEMETaJJIaMU.
CBolicTBa HEMETAJUIOB KaK
BOCCTaHOBHUTCIICH.
BzaumopeiictBue ¢
HpOCTI)IMI/I " CIIOKHBIMHA
BEIIECTBAMHU-
okucnurensMu. Obwas
xapakmepucmuxa
2A102€H08.

Xapaxmepuszoseams ob1IIIE
XUMHUYECKUE CBOMCTBA
HEMETAJIOB KaK
OKHCIIUTEIICH 1
BOCCTAaHOBMTEJIEN HA OCHOBE
CTPOCHUS UX ATOMOB M
[IOJI0KEHUSI HEMETAJLIOB B
pany
3JIEKTPOOTPHUIIATESIIHHOCTH.
Habnooams u onucvieamos
XUMHYCCKUH IKCIIEPUMEHT C
ITOMOIIBIO POJHOTO SI3bIKA U
SI3bIKA XUMUU.

PervasiTuBHbie:

1. Pa3BuBaTh yMEHHE CaMOCTOSTEIIHLHO
aJIeKBaTHO OLIEHUBATh MPAaBUIBHOCTh
BBIITOJIHEHUS ACHCTBHS U BHOCUTh
HEOOXOIUMBIE KOPPEKTHBEI B
UCIIOJTHEHHE KaK I10 X0y €ro
peanu3anyy, Tak 1 B KOHLE 1eHCTBUS.
Ilo3HaBaTe/IbHBIE:

1. Co3naBatb, IPUMEHSATH U
npeoOpa3oBbIBATH 3HAKU U CUMBOJIEI,
MOJIEJIN ¥ CXEMBI AJIS1 peILICHNS YIEOHBIX
Y TIO3HABaTENIbHBIX 33/]a4.
KoMMyHHKATHBHBIE:

1.Bnanets quanoruyeckou peusto,
BBIMOJIHSS Pa3IMYHbIE POJIU B TPYIIIIE,
YMEET COTPYIHUYATh B COBMECTHOM
pelIeHn mpoOIeMbl (3a1a49n).
JINYHOCTHBIE:

1. HpI/IMeHHTI) IMMOJTY4YCHHLIC 3HAHU B
MMOBCEHEBHOM KU3HU.

29 [enemuueckas cesa3o .
[ToHsiTe O TEHETUYECKOI Xapaxmepuzosamo
Medcoy Kraccamu
CBSI3M U TEHETUYECKOM PsiJie. TCHETUYECKYIO CBSI3b MEWKIY
HeopeanudecKux u .
I'enernyeckuii psij MeTaia KJIACCAMH OPTaHMYECKUX U
OpP2aHUYeCKUX 8eujecms. .
u HeMeTasuia. OcoOeHHOCTH HEOPraHWYECKUX COSTMHEHUH U
Lemoncmpayuu.
TeHETUYECKOTO psijia U OTpakaTh €€ Ha ITUChbME
Ipaxmuueckoe . .
FeHETUYECKOM CBSI3U B C IIOMOIIBIO 0000IIEHHON
ocyujecmenenue .
nepexodos: OpPraHUYECKON XMMHH. 3aIHMCH «IICTIOYKH MTEPEXOIOBY.
i BzanmocBs3p Konxpemusuposams Taki
1. Cu 0 CuO [ P P ¢
HEOPraHUYECKUX U €II0YKH YPaBHEHUAMU
CuSO4 1 Cu p H yp "
. OpPraHUYECKUX BEIICCTB. XUMHYECKUX PEAKITHH.
Cu(OH)2
O
CuO
2.P 0O P205 [
H3PO4 [1 Ca3(P0O4)2
3. C2H50H O C2H4
[1 C2H4(0OH)2
O O
CH3COOH C2H4Br2
30 [pakTnyeckas padora

Ne 3.

I'eneTnueckas CBS3b MCKIOY
KJ1aCCaMH1 HCOPIraHNYCCKUX N

IIposooums, nabrooams u
onucLIBams XUMAYECKUI

PeryasiTuBHbIe

1.KoppekTupoBartb A€ATEILHOCTb:
BHOCHUTH U3MEHEHHS B IIPOIIECC C YUETOM
BO3HMKILUX TPYJHOCTEH U OLIHOOK.

2. CocraBnATh IJIaH OTBETA; padoTaTh €
TEKCTOM Maparpada u ero
KOMITOHEHTaMU;

3. ®opmynrpoBaTh YUeOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHHSI TOTO, UTO yXKe
W3BECTHO YYaIIUMCsI, U TOTO, YTO eIlle He
H3BECTHO.

Ilo3HaBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAHUPOBATh
MyTH TOCTUKEHUS 1IeJIeH, B TOM YUCIIe
aHI)TepHaTI/IBHI)Ie, OBJIAJICHUC YMCHI/ICM
COTIOCTABIIATH DKCIIEPUMEHTAIBHBIC U
TEOPETHUYCCKUEC 3HAHUS C OO BEKTUBHBIMU
peausIMu KU3HH.

2. Ucnionb30BaTh prueMsl paboThI ¢
nHpopmanuei (mouck u oToéop
HMCTOYHHMKOB HEOOXOIUMON HH(POPMALIHH,




OpPraHu4YCCKUX BCHICCTB. OKCIICPUMCEHT JIA
MMOATBCPIKACHUA TCHCTUYCCKOM
CBs3U MCIKAY KJIaCCaMU
HCOPraHUYCCKUX U
OpTraHNYCCKUX BCHICCTB.

31 [ToBTOpenue u
O06001maTh 3HaHUSA 0 KIacCU(PUKAITUN U 3aKOHOMEPHOCTSIX
0000111eHUE TEMBI . L
MPOTEKAHUSI XUMUYECKUX PeaKLUi B OPraHUYECKON U
«XHUMHUYECKUE .
PeAKITHID HEOPraHWYEeCKOM XMMUU. Y CTaHABIIMBATh BHYTPUIIPEIMETHBIC
’ CBSI3U MEXYy OPTraHHUYECKON U HEOPTaHUYECKON XUMHUEH B CBETE
MMOJIrOTOBKA K
N 0o0111er0, 0COOEHHOTO U €JUHUYHOTIO.
KOHTPOJIBHOU padoTe.
32 KonTponpHuas pabora N
No 3 110 Teme [TpoBoauTh pediekCHUIo COOCTBEHHBIX TOCTHKCHUN B TIO3HAHUU
5 Ki1accu(uKauu 1 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYSCKHUX
«XHUMHYECKHE T . .
peaKITHI peakuuii B OpraHu4ecKoil 1 HEOPraHMYECKON XUMUU.
AHanmu3upoOBaTh pe3yJIbTaThl KOHTPOJIBbHON paboThl U
BBICTPAUBATh ITyTH JOCTHIKCHHUS KEJIAEMOT0 YPOBHS
YCHEIIHOCTH.
33-

34

3aHII/ITa T'PYHIIOBBIX 1 UHAUBUAYAJIbHBIX ITPOCKTOB.

cucTeMaTu3anus HHPOPMAaIiH).

KoMMVYHHKATHBHBIE

1. BirageTs MOHOJIOTHYECKOM U
JMAJIOTHYECKON (hOpMaMU peyHr B
COOTBETCTBHH C HOPMaMH POIHOTO
SI3BIKA; BBIPAXKATh CBOM MBICIIH C
JIOCTaTOYHOM MOJTHOTON ¥ TOYHOCTHIO;
2. ®opMUpOBaHUE YMECHHUS CITyIIATh
YYUTEIIS, BECTH TUAJIOT C YYUTEIIEM H
JIPYTHMH y4YaIAMUCS.

JIMYHOCTHbIE

1. IIposiBASITE OTBETCTBEHHOE OTHOLICHUE
K 00y4YCHHIO, YBAXKUTEIILHOE OTHOLICHHE
K CTapimiuM 1M MJIaAIIUM TOBapuliaM;
0CO3HaBaTh LICHHOCTh 310POBOTO U
Oe3omacHOr0 00pa3a KU3HH.




OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOANYECKU KOMIUIEKT JUIsI M3Y4YeHUs] Kypca XuMuu Ha O0a3oBoMm ypoBHe B 10—I11 kiaccax, cO3maHHBI aBTOPCKUM
KOJUJIEKTUBOM MoJ pykoBosicTBoM O. C. ['aOpuensiHa, COAEPKUT, KpOME YYEOHHUKOB, yUeOHO-METOIMYECKUE U JUAAKTUYECKHE NOCcOoOus, TeTpaau
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xumus. bazosslii ypoBenb. 10 kiacc. YueOnuk (aBtop O. C. I'abpuensin). 208 c.
Metoaudeckoe nmocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensa, C. A. Cnankos). 192 c.
Kuura gnsa yuurens. ba3ossrit ypoBenb. 10 kiace (aBropsl: O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crnagko). 240 c.
Pabouas Trerpans. bazoBsiii ypoBenn. 10 xitacce (aBtopsr: O. C. I'abGpuensn, C. A. Cnagkos). 144 c.
KonTponsHbie u ipoBepouHbie padoThl. ba3oselil ypoenb. 10 knacc (aBTopst O. C. ['abpuenss u 1p.). 256 c.
6. Opranndeckasi XUMHUs B T€CTax, 3a1a4ax, ynpaxaeHusx. ba3zossiii yposens. 10 kiacc (aBroper: O. C. I'aGpuensa, U. I'. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHUYECKHI dKCIIEPUMEHT B IIKoyie. ba3oBwiil ypoBeHb. 10 kitacc (aBTopsl: O. C. 'abpuensn, JI. I1. Batiuaa). 208 c.
8. Terpanp nis OLIEHKM KadyecTBa 3HaHUN Mo XUMHUHU. bazo-Beiil ypoBeHb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynuosa). 112c.
9. Xwumwusi. ba3oBsiii ypoBens. 10 kitace. DnexkrpoHHas ¢popma yueOHHUKA.

o~ W

YMK «Xumus. bazossiii yposens. 11 kimace»

=

Xumus. bazoBseiii ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposens. 11 knace (aBTopsr: O. C. IN'abpuensu, C. A. Cnankos). 160 c.

Kuwura st yaurtens. ba3zossiii ypoBens. 11 kinace (aBroper: O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouast rerpans. ba3oserii ypoBenb. 11 kimace. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepouHbIe padoThl. ba3zoBrwiii ypoBeHb. 11 kitace (aBTopsr: O. C. 'abpuensH u ap.). 224 c.

OOm1as xuMus B TeCTax, 3ajayax, ynpaxkHeHusx. 11 kinacc (aBropsl: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. Beenenckast). 304 c.
Xumudeckuit skcnepuMeHT B mikoJie. 11 xiace (aBropsr: O. C. IN'adbpuensa, U. I'. OctpoymoBn). 208 c.

Terpanpb 151 OLIEHKU KayecTBa 3HaHUN o XuMuU. ba3zoBelil ypoBeHsb. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

© 0Nk WD

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1. http://www.alhimik.ru TlpeacraBieHsl ciaeayromme pyoOpPHUKH: COBETH AOUTYPHUEHTY, YUYHUTEIIO XUMHUH, CHPABOYHHUK (OYCHB OOJIb- Imas
moA0OpKa TaOIUIl U CHPABOYHBIX MATEPHUAIIOB), BECesiasi XUMHUsS, HOBOCTH, OJUMITHAIbl, KyHCTKaMmepa (Macca WHTEPECHBIX HCTOPHYE- CKUX
CBEJICHUN ).

2. http://www.hij.ru/ XKypuan «Xumusi ¥ )KU3HB» IMOHSITHO U 3a- HUIMATEJILHO paccKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U
B MHPE, B KOTOPOM MBI KHBEM.



http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry—chemists.com/index.html DnexTpoHHBI# KypHaT «XHUMUKHA U XHUMUSD», B KOTOPBIX TPEICTABICHO MHOXKECTBO OMBITOB I10
XAMHUHU, 3aHUMATEIILHOW HH(POPMAIINH, ITO3BOJISIONICH yBIIeUb YYCHUKOB SKCIIEPUMEHTAIBHOMN YaCThIO IPEAMETA.

4. http://c-books.narod.ru BeceBo3morkHast inTepaTypa o Xvu- MUH.

5. http://www.drofa-ventana.ru M3BecTHOoe M31aTEILCTBO yueO- HOM JuTepaTypbl. HOBUHKHM HAyYHO-TIOMYJISIPHBIX U 3aHUMATEJIbHBIX KHHUT I10
XUMHUU.

6. http://schoolbase.ru/articles/items/ximiya BcepocCHMCKII MIKOIBHBIN ITOPTa CO CChUIKAMH Ha 00pa3oBaTe/IbHBIE CANTHI [0 XUMHHU.

7. www.periodictable.ru CoopHuk cTaTeii 0 XHMHYSCKHX JIEMEH- Tax, MWLTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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