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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 COJIEPKAHUS Kypca XMMHUU B CPEJIHEH IIKOJIE HE 3aBUCSIT OT YPOBHS U3YyUYCHUS U ONPEACIISIIOTCS Cren(PUKON
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
JTaHHBIA y4eOHBIM IpeaAMET BXOAUT B IPYINy IIPEAMETOB IO3HABATEIBbHOIO IMKJIA, IJIaBHAs LI€Jb KOTOPBIX 3aKJIIOYAETCS 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 baszucuHom ydeOHOM T1utane cpenHeirt mkoabl Ha 2019-2020 yueOHBIN roa xuMHs BKITIOYeHa B pazaen «Coneprkanue, popMupyemMoe
ydJacTHUKaMu oOpazoBaresibHOro mporieccan. C 20202021 ydeOHOro rofga JaHHbIA YYSOHBIA TIPEIMET MEPEXOMUT B pasaes «Yacts, dhopmMupyeMast
YYaCTHUKaMU OOpa30BATEIIFHBIX OTHOIIICHUID) B KAUeCTBE 3JICKTUBHOIO Kypca Uil OOYyYarOIIMXCS YHHMBEPCAILBHOTO W T'yMaHWTapHOro npoduieii. OH
OLICHUBACTCS TI0 MOTyroIMsiM, B 3a4eTHOM dopme. [t 3adera nipeyiaraetest MMCbMEHHas1 TeCTOBast padoTa. 3a4eT Mo TMOTyTOIMSIM BBICTABISICTCSI B TOM CITydae,
€CII:

- rtocerieHo oomee 50%6 3aHATHix;

- BBIIIOJTHEHO Oortee 50%6 TECTOBBIX 3aIaHHI.

PaGouas nmporpamMma mo XUMHUH JJIs CpeaHero oobiiero oopasoBaHusl Ha 0a30BOM YPOBHE COCTABJICHA W3 pacyeTa 4acoB, YKa3aHHBIX B
ba3zucuoMm yueOHOM 11ane oOpa3oBaTEIbHBIX YUPEKIACHUN 00111eTOo 00pa3oBaHus: | yac B HENEJIo.

Hﬂaﬂl/lpyEMble Pe3yJabTaThbl 0OCBOCHUS COAECPKAHUA KypcCa

JlesATenbHOCTh y4uTessl B OOy4eHUU XMMHUHU B CPEeJHEH IIKoJie AOJKHA OBITh HalpaBiieHa Ha JIOCTHKEHHUE OOYYaOIIMMUCS CIEAYIOIUX

JIUYHOCMHBIX PE3YbMAMOs:.

— B LICHHOCTHO-OPUEHTALIMOHHON cepe — 0co3HaHue pOCCUINCKON I'PpakJaHCKON MJIEHTUYHOCTH, ITIATPUOTU3MA, YyBCTBA FOPAOCTH 3a
POCCUICKYIO XUMUYECKYIO HAYKY;

— B TpPyHoOBOH cdepe — comoeHocmb K OCO3HAaHHOMY BBIOOpDY MdajibHEiIIed o0pa3oBaTEIbHON TPAaeKTOPUM HIN TPYHOBOU
JEATENBHOCTH,;

— B IIO3HABaTeJIbHOW (KOTHUTHBHOM, MHTEIUICKTYaIbHOM) chepe— yMmeHue yrpaBisiTh CBOCH O3HABATEIIBHOM 1€ TeIbHOCTHIO.

Memanpeomemnuule pe3ynomamol 0c60eHUs 8LINYCKHUKAMU cPeOnel (NOIHOIL) WIKObL KYPCa XUMUL.

—  UCNONb306aHUe YMEHWU Y HAaBBIKOB Pa3JIMYHBIX BUJOB IIO3HABATEIILHON JI€ITEIbHOCTH, IPUMEHEHHUE OCHOBHBIX METOJIOB IMO3HAHUS
(cucteMHO-MH(GOPMALIMOHHBIN aHAJIN3, MOAEIMPOBAHNE) JIJISI U3YUEHUS PA3IMYHBIX CTOPOH OKpPY>Kalolle 1eCTBUTEIIbHOCTH;

—  UCNONb306aHUE OCHOBHBIX UHTEIUIEKTYyaJIbHBIX ONepanuii: GopMyJIMpOBKaA TMIIOTE3, aHAINW3 U CUHTE3, CPABHEHUE U CUCTEMAaTH3aIusl,
0000111eHHE, BBISIBICHUE MPUYUHHO- CJIEJICTBEHHBIX CBA3€H U MOMCK aHAJIOTOB;

— YMeHue TEHEPUPOBATh UJIEU U ONPEIEIISATh CPEACTBA, HEOOXOAUMBIE ISl X peAIu3alluy;

— YMeHue OTIPEIeIATH LIEJU U 3a/1a4H eI TeIbHOCTH, BHIOUPATh CPEJICTBA PEaIM3allvu 1IeJIU U IPUMEHSITh UX Ha MPaKTHUKE;

— ucnoavszoeaHue Pa3TUUYHBIX HCTOUYHUKOB I MOJYYCHHUS] XUMHUUYECKOW HH(pOpMalM{, MOHUMaHHUE 3aBHCUMOCTHU COJIEpXKAHUS U
(opmbl nipescTaBienuss HGOPMALIMHU OT LieJeil KOMMYHHUKAIIUU U aJipecara;

Ilpeomemnvimu pezynvmamamu M3y4eHust XMMuK Ha 0a30BOM ypOBHE Ha CTYNEHHU CPEeHEro 0011ero o0pa3oBaHus SABISIIOTCS:

1) B mo3HaBaTeIbLHOU cepe:

— 3HaHue (TIOHUMAaHHUE) U3YUYECHHBIX TTOHATHI, 3aKOHOB U TEOPU;

— YMeHue ONMUCBhIBaTh NEMOHCTPALIMOHHBIE M CAaMOCTOSITEJIBHO INPOBEJIEHHBIE 3KCIIEPUMEHTBI, HCIIOJb3Yys JUISI 3TOI0 €CTECTBEHHBIN
(pycckuii, poaHO) SI3BIK U SI3BIK XUMUH,

— KJIacCU(UIIMPOBATH VByYeHHbIC OOBCKTHI U SIRTICHIST,

— YMeHue XapaKTepHU30BaTh U3YUYECHHBIE KJIACChl HEOPraHUUECKUX U OPTaHUYECKUX COEIMHEHNUM, XUMHUUECKUE PEAKIIUU;

— 20MOBHOCMb TIPOBOAUTH XUMHUUECKUU SKCIIEPUMEHT, HAOJII0IaTh 3a €ro NpoTeKaHueM, (UKCUPOBATh PE3yJIbTaThl CAMOCTOSITEIILHOTO U
JIEMOHCTPUPYEMOT'O SKCIIEPUMEHTA U /1€1aTh BBIBOJIbI;

— ymenue (POpMYJIHPOBATh XUMUYECKHE 3aKOHOMEPHOCTH, MHPOTHO3MPOBATH CBOWCTBAa HEM3YUYCHHBIX BEIIECTB II0 AHAJOTUH CO



CBOMCTBAMM U3yUYE€HHBIX;
— CTPYKTYpHUPOBATh NPOUACHHBINA MaTepHall;

—  uUHmMepnpemupo8ams XUMUUECKYI0 HHHOPMALIUIO, TOTYUYCHHYIO U3 APYTrUX UCTOUYHUKOB;

—  OINHUCHIBATH CTPOCHHUE ATOMOB XUMHYECKHUX 3JIeMEeHTOB |-V nepronoB ¢ ncnonb30BaHUEM UX AJIEKTPOHHBIX KOH(MUTYpaALUH;

—  MoOenuposams cCmpoeHue npocmetuiux MOJIEeKyJl BaXKHEUIIINX HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, KPUCTAIIJIOB;

— B LIEHHOCTHO-OPUEHTAIlMOHHON c(pepe — aHaIU3 U OLIEHKAa IMOCJIEeACTBUN JIsI OKPY’Karollel cpeibl ObITOBOM U MPOU3BOJICTBEHHOMN
JIeSTEIIHbHOCTH YeJIOBEKA, CBSI3aHHOU C MPOU3BOJACTBOM U ITePEpadOTKOM BaXKHEHIIINX XUMHUUECKUX ITPOTYKTOB;

2) B TpyHOBOU c(pepe — nposederue XUMUIECKOTO SKCTIEPUMEHTA;

3) B cdepe duznueckoil KyIbTypbl —OKa3aHHWE IEPBOM ITOMOINM IIPU OTPABJICHUSIX, OXKOraX W JPYTrHX TpaBMaX, CBSI3aHHBIX C
BeIIIeCTBaMH U J1a00paTOPHBIM 000Dy IOBAHUEM.

COAEPXXAHHME KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccnl

ConepxaHue Kypca XapaKTEpU3YyeTCsl LIEJOCTHOCTBbIO U CHUCTEMHOCTBIO y4eOHOro IpeaMeTa, Ha OCBOEHHE KOTOPOro OTBEJIEHO
HEOO0IBIIIOE, )KECTKO JUMUTHPOBAaHHOE yyeOHoe Bpems. OtoOpaHHOE 1151 6a30BOTO 00YyUE€HUs] XMMHUHU COJIEp>KaHUE MO3BOJISIET U3y4aTh €ro 1
B pexxuMe 1 unu 2 yacoB B Henento. B mocienHem cirydae y 00y4aromuXxcsi MOsIBUTCSI BO3MOYKHOCTD He IPOX0OUMb, d U3)4amb, He 3HAKOMUMbCS,
a yceausamsv 3TO cojepkaHue. OCOOEHHO Ba)XXHO O3TO Uil TE€X YYaIIMXCs, KOTOpPbIE HE HMMEIOT BO3MOXXHOCTU HM3ydaThb XHUMHIO Ha
YIiIyOJI€HHOM YypOBHE (M3-3a OTCYTCTBMSI TaKMX KJIACCOB B IIIKOJIE), HO TEM HE MEHEe COOUpAIOTCs CAaBaTh €IMHbIN T'OCYy1apCTBEHHBIN
9K3aMEH 10 XUMHHU.

Kypc ueTko aenutcs Ha ABE paBHbBIE 110 OTBEJCHHOMY Ha X U3yYE€HUE BPEMEHHU YaCTHU: OPraHMYECKYIO0 XMMHUIO U OOIIYI0 XUMHIO.

CTpyKTypHUpOBaHUE Kypca OpPraHMYECKOM XMMHHU OIpeAesseTcss uieed pa3BUTHUS ydalllMXCs HENPO(MIBHBIX KJIACCOB CPEIACTBAMU
yuyeOHoro npeamera. C LeIbl0 YCHJICHHUS POJU ASAYKIUM B OOyYeHHM XMMHUM BHaudajle JaloTcsl KpaTKHUE TEOpPEeTUYECKHE CBEIACHHUS O
CTPOEHUH, KIaCCU(PUKAIIUHN, HOMEHKJIATypE OPraHUYECKHX BEIIECTB, 0OCOOEHHOCTSIX PeaKIUil C UX yYaCTHEM.

CdopmupoBaHHble TaKUM O0Opa3oM TEOpPETHUUYECKHE 3HAHUS 3aTE€M pPa3BHUBAIOTCS Ha (PAKTOJOTHUYECKOM MaTepuaie MNpHh pacCMOTPEHUH
KJIaCCOB OpPraHMYECKUX COeIuMHEHMH. B cBOIO ouepenb TakoW MOAXOJ] IO3BOJISIET U TIIyOKe HM3y4YUTh CaMH Kiacchl. Tak, OCHOBHBIE
MOJI0KEHHUSI TEOPUM XHMMUYECKOTO CTPOCHMSI OpraHudyeckux coeauHeHui A. M. ByTiepoBa 3akpemnsisifoTcs Mpu W3YyUYEHUH YTIIEBOJOPOJIOB
(akaHOB, AJIKEHOB, JMEHOB, AJKMHOB, apE€HOB) U WX IPUPOAHBIX HCTOYHUKOB (IMPUPOJHOTO ra3a, He(PTHU U KAMEHHOIO YIJs),
KHUCJIOPOJICO/ICPKAIINX OPTaHUYECKUX COCHWHEHHN (CnupToB, (PeHOoJa, aabJAeTH/IOB, KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(PHUPOB, KUPOB U
YIJIEBOJIOB) U a30TCOJIEPIKAIIUX OPTraHUYECKHX COEIMHEHUI (aMHHOB, aMHUHOKMCIIOT, OCJIKOB M HYKJIEMHOBBIX KHUCJIOT). 3aBeplIaeT Kypc
OpPraHMYecKON XMMUHM pa3aesl «XUMHUs U KU3Hb», 7€ 00ydaroluecs 3HaKOMSTCSl ¢ TAKUMHU BaXXKHBIMHU B IIPAKTHYECKOM U OMOJIOrMYECKOM
OTHOIIICHUH BEIIECTBAaMHU U MaTepUalaMu, KakK MJIacTMAcChl M BOJIOKHA, (pEpMEHTBI, BATAMUHBI, TOPMOHBI U JIEKAPCTBA.

OCHOBHBIM  KpuTepuem oTOopa (aKTHYECKOro MaTepuajia Kypca OpPraHMYeCKOM XUMHU SIBISICTCS HASS  peau3aluu
MPaKTUKOOPUEHTUPOBAHHOI'O 3HAUEHUSI 00BEKTOB OPraHUYECKONM XMMHUU (COEIUHEHUN U PEaAKIU).

HNnes o Benylmien poJid TEOPETUYECKUX 3HAHMKW B IIpPOLECCe II0O3HAHUsS MHpa BEIIECTB U pPEaKluil cTajla OCHOBHOM U JUIA
KOHCTPYHUpPOBaHUs Kypca obOmed xumuu. Ha OoCHOBE eIMHBIX MOHATHH, 3aKOHOB M TEOPUM XMMHH Yy CTApLIEKJIACCHUKOB (opMupyercs



LICJIOCTHOE MPEACTABICHUE O XMUMHYECKOM HAyKe, O XMMHUYECKOM KapTHHE MHpa, KaK COCTABHOM 4YacTU €JUHOU €CTECTBEHHOHAY4YHOU
KapTHUHBI MUpA.

B kxypce obmieit xumumn BHa4dane yriyOJISTFOTCS W PACIIUPSIIOTCS 3HAHWUS, TOJyYeHHBIE OOYYarolUMHUCS U3 Kypca OCHOBHOWM IIKOJIBI, O
CTPOCHMH aToMa W BellecTBa Ha OocHOBe llepmommueckoro 3akoHa u llepmomuueckoit cuctembl [[. M. MenneneeBa, oOmMX CBOWCTBax
KJIaCCOB OPraHWYECKUX ¢ HEOPTaHWYECKUX COCIMHEHUN (KHUCIOT, OCHOBaHUM, amM(POTEpHBIX COCOUHCHHUIH) B CBETEC TEOPHUU
AJICKTPOJIMTUYECKON aucconuanuu. Jlamee paccmaTrpuBaeTcsl KiacCU(MUKAIMSI XUMHUYSCKUX PEaKIUi B OPraHUYECKONW W HEOPraHUYECKOH
XUMHUM. 3aBEpIIACT KypC 3HAKOMCTBO CTApIICKJIACCHUKOB C NEPCHEKTUBAMHU PA3BUTHUSI XUMHUUYECKON HAYKH U XUMHUUYECKOIrO MPOU3BOICTBA, C
npoOyieMaM# OXpaHbl OKPYIKAIOIIEH CPEJIbl OT XUMHYECKOTO 3arpsi3HCHUS U MTYTIMH UX PEIICHHUS.

COIEPXXAHUE KYPCA XUMHU B 10 KJIACCE
BBenenne

MeTtoabl Hay4YHOI' O IO3HAHUS

Ha6J’II-0,Z[€HI/IC, IPCAITIOJIOKCHHUC, TUITIOTC3A. ITouck SaKOHOMepHOCTeﬁ. HaquHﬁ OKCIICPHUMCHT. BriBos.

Teopusi cTpoeHHsI OPraHUYECKUX COeTUHEHN

[Ipenmer opranuueckoi XUMHUM. MeCTO M 3HAUEHUE OpPraHUYECKOW XMMHHM B CHCTEME EeCTEeCTBEHHBIX HayK. BaJleHTHOCTb.
Xumnueckoe crpoeHre. OCHOBHBIE MOJI0XKEHUsI TEOPUU CTPOCHUsI OPTaHUYECKUX COCIUHEHUN. Yenepoouwiii ckenem opeaHudeckou MOJeKybl.
Kpamnocmo xumuuecxou céaszu. I3omepust U n30MepHI.

YFJIGBOIIOPOIH:I H UX NPUPOAHBLIC HCTOYHUKH

A 1 x a H bl. [IpupoaHsIii ra3, ero cocTaB U MPUMEHEHHUE KaK MCTOYHUKA DHEPTHUU U XUMHUUYECKOTO CHIpbs. ['OMOJIOrHYecKuil psia
MpeJIeTbHBIX YTIIEBOAOPOIOB. M3oMepHss 1 HOMEHKJIATypa ajdkaHOB. MeTaH W 3TaH Kak MpeJicTaBUTeNn ankaHoB. CBoiicTBa (TopeHHe,
peaKkiuu 3aMmelleHusl, NUpoau3, aeruapupoBanHue). lIpumenenue. Kpexune u uszomepuzayus aikamos. Anxuivueie palduxanvl. Mexanusm
CB80000HOPAOUKATILHO20 2AN02eHUPOBAHUS AIKAHOB.

A 1 X € H bI. DTUJICH KaK MpPeJICTaBUTENb alKkeHOB. [lomydeHne sTuiaeHa B IPOMBIIIUIICHHOCTH (JIETHAPUPOBAHUE dTaHA) U B TaOOpaTOpUu
(nermapararnust sranona). CpoiicTBa (ropeHue, OpoOMHpOBaHHWE, THApATAIls, ITOJJUMEpPH3aIns, OKHUCIeHHe pactBopoM KMNO4) u

npumeHnenne stwieHa. [lommdtunen. Ilponunen. Cmepeopezynaprocmos noaumepa. OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYISPHBIX
coequHEeHUN. Peakiimyu nojmMepu3aim.

Jd m e H bl. byranueH u W30OpeH KaK MOPEACTAaBUTEIN JHUCHOB. PeaKklmu NOPUCOCAWHEHUs] C y4YaCTHEM COMNPSHKEHHBIX JUEHOB
(6poMupoBaHHE, MOJTUMEPHU3ALIHUS, 2LUOPOLANIOCeHUPOBAHUe, cuopuposanue). HaTypalbHBIN U CHHTETUYCCKUN KayuyKH. Pe3uHa.

A 1 X ¥ HBl. ALIETUICH KaK NMPeJACTaBUTENh aIKMHOB. [lomyueHue anieTuieHa KapOuITHBIM U METaHOBBIM ciocobamu. [lonyuenue kapouoa
xanvyus. CBolicTBa (ropeHue, 6poMHUpoBaHUE, THApaTalUsl, TPUMEpHU3aIvsl) U IPUMEHEHUE alleTUIICHA.

A p e H bl. beH3on kak TipeacTtaBuUTeNb apeHOB. CospemernHble npedcmasienus o cmpoenuu Oenzona. CpoiicTBa OeH301a (ropeHue,
HUTpPOBaHUE, OPOMHUPOBAHHUE) U €T0 TPUMEHCHHE.

He ¢t mcno coObl ee mep ep ab otk u. CocraB HedTu. [lepepadoTka HePTH: TIEpErOHKA U KPEKUHT. Pugopmune HU3KOCOPMHBIX
Hepmenpodykmos. Ilonsmue 06 oxmanosom uuce.



Kucsopoaconep:kaiue opraHu4eckne coeInHeHHs

C nu p T bl. MeTaHOJI U ATAHOJI KaK MPEICTAaBUTEIN PEAEIIbHBIX OJJHOATOMHBIX clIUPTOB. CBOMCTBA ATaHO/Ia (TOPEHUE, OKHUCIICHUE B
anmpaerun, aeruaparamnus). Ilomydenue (6posicenuem 2noko3bl U TUAPATALIMEH STHIICHA) U IPUMEHEHUE dTaHOJA. DmunieHeauxoas. I muueprud
KakK €Ie OAWH NPEACTABUTEIb MHOIOATOMHBIX cUPTOB. KauecTBeHHasl peaklius Ha MHOIOAQTOMHBIE CIIUPTHI.

@ e H o 1. [lonyyenue denona n3 kaMeHHoro yrisi. KaMeHHBIH yroyib B ero ucnoiibzoBanue. KokcoBaHne KaMEHHOTO YTJIs, BaKHEUIITHE
MPOIYKThl KOKCOXMMHYECKOTO IIPOU3BOJACTBA.

B3aumHoe BiusiHME aTOMOB B MoOJIeKyJie (eHona (B3aumoJelcTBHE ¢ OpOMHOUW BOJIOW W Truapokcuaom Hatpus). [lomydenwe u
npuMeHeHue GeHoa.

A npaerunsl. DopManbpaerua U aleTAIbAETU/]T KaK IPEICTABUTENN allbAEeTUA0B. [lonsamue o kemonax. CBOUCTBA (peaKLusi OKUCIICHUS B
KHCJIOTY M BOCCTAaHOBJICHUSI B CIIUPT, pEaklus MNOJUKOHAeHcaruu (opmanpaeruia c¢ denonom). llomydyenue (okucieHMEeM CHOUPTOB) U
npuMeHeHue (popMasbAeTHAA U alleTallbaeruaa. @eHonopopMalbIeTHIHbIC TIIIACTMACCHL. 1 epMOniacmuyHOCMs U MepMOpPeaKmu8HOCMb.

KapO6oHOBB € KHCJOTBHL YKCYCHasi KHCJIOTa KaK MPEICTABUTEIb MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. CBOHCTBA
YKCYCHOM KHCJIOTHI (B3aUMOJCUCTBHE C METaJIaMH, OKCHUJIaMU METAJJIOB, THIPOKCUAAMU METAJIOB U COJISIMU; PEaKILUs dTepuPUKALIUN).
IIpumenenne yKCyCHOM KUCIIOTHI.

CnoxHbled UpBblU KU P bl. CitoKHBIE 2(DUPHI KaK IPOTYKTH B3aUMOJASUCTBUSI KUCIOT CO COHUPTAMU. 3HAYCHUE CIIOXKHBIX d(UPOB
B IPUPOJE U KU3HU UenoBeKka. Omoenvhvle npedcmasgumeny KUCIom UH020 CMpPOeHUs. 0JeUH08asl, TUHOLe8As, JUHOTIeHO8As, aKPUN06as, Waeenesds,
ben3otlnasl.

JKupbl kak cinokHbIe YQUPHI TIUIIEPUHA U KUPHBIX KAPOOHOBBIX KHUCIOT. PacTUTEIbHBIC U )KUBOTHBIC KUPHI, UX cocTaB. [ maponus uinum
OMbUICHHE KUPOB. Mbuta. Cunmemuueckue moowue cpeocmsea (CMC). [IpuMeHEHNE )KUPOB. 3aMeHA HCUPOB 8 MEXHUKE HENUUEBbIM ChIPbEM.

VrnaneB ona bl [loaatue o6 yrineBomax. [7roko3a kak TpefcTaBUTENb MoOHocaxapuaoB. I[loHsTue o ABOWCTBEHHOU (QYHKIINHU
OpPraHUYECKOI0 COEIMHEHHs Ha MPUMEpPE CBOMCTB IUIFOKO3bl KAaK aJIbJICTMJa M MHOTOAaTOMHOI'O CHHUpTAa — ajibaeruaocnupra. bpoxenue
TJIFOKO3bl. 3HAYEHUE U NPUMEHEHHUE TIIIOKO3bl. @PYKmo3a Kak uzomep 2oKo3bl.

Caxapo3a Kak npeicTaBuTeNb qucaxapuaoB. /lpouzeoocmeo caxapa.

Kpaxman u memmono3a Kak MOpeIcTaBUTENU TosmcaxapuioB. CpaBHEHHME WX CBOWCTB W Ouojorudeckas pojb. [IpuMeHeHue »THX
MOJIMCAXapHUIO0B.

A3oTcoaep:kalie opraunieckue coeJIMHeHus

AMuHBL. MeTuiaMuH Kak IpeICTaBUTENh aTu(PaTUIeCKUX aMUHOB U aHWJIMH — KakK apoMaThudecknx. OCHOBHOCTh aMUHOB B CPABHEHUH C
OCHOBHBIMH CBOMCTBAaMHM amMMHaka. AHWJIMH U €ro CBOMCTBa (B3aUMOJCUCTBHE C COJISTHOM KHCIIOTOM W OpOMHOM BOMOW). B3zaumnoe enusinue
amomo8 8 MOJIeKYIax OpeanudecKux coeourenutl Ha npumepe anuiruna. Ilomyuenune anmnunHa no peakuuu H. H. 3ununa. [lpumenenue anwivsa.

AMUHOKHUCITOTBHL [TIMIIMH B alaHWH Kak MPEACTABUTEIN MPUPOIHBIX aMUHOKHUCIIOT. CBOMCTBA aMUHOKHUCIOT Kak amM(pOTEePHBIX
OpPraHMYECKUX COCIMHEHUN (B3aMMOJEHCTBHE C IIeJdo4YaMHu U KHUcioTaMu). Ocobennocmu ouccoyuayuu aMuHOKUCIOM 6 80OHbIX pACMBOPAX.
Bbunonapuvie uonsvr. O6pa3zoBaHre NOJUNENTUIOB. AMUHOKAIIPOHOBAsI KUCJIOTa KaK MPEACTaBUTEb CHHTETUUYECKUX aMUHOKUCIOT. [lonsaTne
O CUHTETHYECKHMX BOJIOKHAX Ha MPUMEPE KarpoHa. AMUHOKUCIOMbL 8 PUPOOe, UX buoiocudeckas pons. Hezamenumvie amunokuciomul.

benku. benkm kak momunentuabl. CTpykTypa OenkoBbIX MoJiekyd. CBoiicTBa OenkoB (TOpeHHE, THIPOJN3, IIBETHBIE PEAKIIHH).
Buonornyeckas poiab 6€IKOB.
HykaneuHOBBI €KHUCITOTbl. HyKIIeMHOBBbIE KUCIOTHI Kak NMOJIUHYKJIECOTUIbl. CTpoenune Hykieotuaa. PHK u JIHK B cpaBHeHuH.



Hx ponb B XpaHEHUU U Nepejlade HacleACTBeHHON nHpopmanuu. [louamue o 2eHHOU uHMICeHepuu U OUOMexXHON02UU.
I"'enernueckas cBsI3b MEJXJAY KJaccaMM OPraHMUYE€CKHUX coeauHeHHUIU Ilonarue o reHeTudeckoil cBsI3U U
Fe€HETUYECKUX PsIax.

XuMus " :KU3Hb

® e pMe HT bl DepMEeHTHI KaKk OMOJIOTHYECKHUE KaTaIu3aTOpbl 0eKoBOi npupoxasl. Ilonsitue o pH cpeapl. OcoOeHHOCTH CTPOCHUS U
CBOMCTB (CEJIEKTUBHOCTh B 3((HEKTUBHOCTh, 3aBUCUMOCTh ACHUCTBUS OT TeMIiiepaTtypbl U pH cpensl pactBopa) pepMEHTOB MO CPaBHECHHUIO C
HEOpPraHMYEeCKUMU KaTaiau3aTopamMu. Poib GepMEHTOB B )KU3HEACSITCILHOCTH )KHUBBIX OPTAHU3MOB U MIPOU3BOJICTBE.

B uTawM u H bl [lomstue o BurammHax. Bunabsl BuTamMuHHONW HemoctatouHocTH. Kiaccudukanuss BuramuHoB. Butamun C kak
MpeaCTaBUTEIb BOJIOPACTBOPUMBIX BUTAMHUHOB Y BUTAMHUH A KaK MPEICTABUTEb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. IlonsiTue © TOpMOHAX Kak OHOJIOTMYECKH aKTHUBHBIX BEIIECTBAX, BBIMOJHSIIONIUX OSHIOKPUHHYIO PEryJISIIHIO
JKU3HECSITCIbHOCTA OPraHUu3MOB. BaskHelIne CBOWCTBA TOPMOHOB: BBICOKAs (PU3MOJIOTHYECKAsi aKTUBHOCTH, JIUCTAHIIMOHHOE JCHCTBHE,
ObICTpOE pa3pyllieHue B TKaHsIx. OTaenbHbIe MPEICTaBUTEIN TOPMOHOB: HHCYJIUH U aapeHanuH. [Ipodunaktuka caxapuoro aguadera. [lonamue o
CMepPOUOHBIX 20PMOHAX HA NpUMepe NON0BbIX 20PMOHOS.

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

ITmacTmMaccsl u BosiokHa. Ilomumepusarus ¢ TOJUKOHICHCAIMS KaK CIIOCOOBI IMOJIYYeHHST CHHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX coeauHeHuM. IlojlydeHHe HCKYCCTBEHHBIX BBICOKOMOJICKYJSIDHBIX COCAMHEHUM XUMHYECKOW MOaupHUKaIrei
MPHUPOIHBIX MOJIMMEPOB. CTpOEHUE MOJIMMEPOB: JUHERHOE, IIPOCTPAHCTBEHHOE, CETYATOE.

[TonsitTue o 1wIacT™Maccax. TepMOIUTACTUYHBIE M TEPMOPEAKTHBHBIC MOJUMeEpbl. OTaenbHbIC TPEACTABUTEIN CHHTETHYCCKUX U
HMCKYCCTBEHHBIX TIOJIMMEPOB: (peHOIOPOpMaTbACTHAHBIC CMOJIBI, TOJIMBUHIIIXIIOPHU, TE(HIOH, IETUTYIOU/T.

[ToHsITHE O XMMHYECKHX BOJIOKHaX. HaTypasibHble, CHHTETHYECKHE U MCKYCCTBEHHbIE BOJIOKHA. Kitaccudukaiius u oTaeIbHbIe TPEICTABUTETN
XUMHYECKAX BOJIOKOH: alleTaTHOE (TPUAIECTATHBIN IICNK) U GUCKO3HOE, SUHUIXA0pUuOHoe (xnopur), norunumpuibnoe (HUMPOH), NOAUAMUOHOE
(kanpomn, naiion), nonusgupnoe (rascan).

Pemienrie 3amad 1o OpraHMYECKOW XuMHU. PereHuwe 3amad Ha BbIBOJA (POPMYJIbI OPraHUYECKHX BEIIECTB IO MPOAYKTaM CrOpaHus W
MAacCCOBBIM JOJISIM 3JIEMEHTOB.

Jemouncrpanuu. [InaBnenune, oOyrivBaHue U TOPEHUE OPTAHUYECKUX BEIIeCTB. MOJIeTn MOJIEKYJ MPeICTaBUTENEH pa3IUIHbIX KJIACCOB
OpraHMYeCKUX coeauHeHuU. ['opeHme MmeraHa, STWiIeHa, aneTuyieHa. OTHOIIEHWE MeTaHa, dTWJICHA, alleTHiIeHa M OeH30Jia K pacTBOpam
nmepMaHraHata kaiausi u OpomHoU Boje. [lomydeHue sTuiieHa peaklHWer aeruapataliid dTaHOoJa, aleTHUJeHa — THUAPOIU30M KapOuja
Kablus. Pa3imokeHne kaydyka Mpu HarpeBaHWH, UCIIBITAHUE TIPOAYKTOB Pa3IOKEHUsI Ha HeTpeneapbHoCTh. Komtekius oO0pa3noB HehTH U
He(PTENPOAYKTOB, KAMEHHOTO YTJII U MNPOJYKTOB KOKCOXHMHYECKOrO Tpou3BojicTBa. OKHCIEHWE chupTra B anpaeruja. KadecTBeHHBIE
peakimu Ha MHOTOATOMHBIE CIHUPTHI. PacTBOpuMOCTh (peHoJIa B BOJIe MPU OOBIYHOW TemrepaTrype W NpH HarpeBanuu. KadecTBeHHBIE
peaknuu Ha ¢deHol. Peakmus «cepeOpsHOro 3epKaiay aiabJIerda0B U TIIOK03bl. OKHUCIIEHUE albACTHI0B U TIFOKO3bI B KHUCIIOTY C IMTOMOIIBIO
ruapokcuaa meau (l1). KadectBennast peaknms Ha kpaxmal. Kosrekmusi a¢upHBIX Macell. Komsekuus 1urtacTMacce W HU3JeIUd U3 HHUX.
Komneknus MCKyCCTBEHHBIX BOJIOKOH U WU3AEIWN M3 HUX. B3aumMoaelcTBHe aMMHaKka U aHUJIMHA C COJITHOM KHUCJIOTOM. Peakiusi aHuiInHa C
OpomHOI BosOM. JlokazaTenbCcTBO Hanuuusl (PYHKIIMOHAJIBHBIX TPYIN B pacTBOpax aMHHOKHCIOT. PacTBOpeHHe M oOcaxIeHue OEJIKOB.
[[BeTHBIe peaknumu OenkoB. ['opeHme nTHYBETO TIepa M mepcTsiHOM HUTH. Moaens mosekyinsl JIHK. Ilepexonpr: sTaHOM — STHICH —
STHUJICHTJIMKOIb — ATHiieHr UKot meau (11); aTtanon — sranane — 3TaHoBas kuciaoTa. KojuIekiius miacTMace, CHHTETHYECKUX BOJIOKOH U



u3nenui u3 Hux. Paznoxenue nepokcuaa BoJI0po/ia KaTtana3oi ceIporo mMsca u ceiporo kaprodens. Komwteknus CMC, conepkamumx 3H3UMBI.
Hcnpitanne cpensl pactBopa CMC wumpamkatropHor Oymaroit. Kosuieknuss BUTaMHHHBIX TmpernapatoB. McnbelTanue cpenbl pacTBopa
aCKOpOMHOBOM KHUCIOTHI MHAUKATOPHOU OyMaroii. MicbITaHWe anTedHOro nperapaTa MHCYJIMHA Ha O€JIOK.

JlaGopaTopHble ONbIThI. MI3roTOBIICHHE MOASIICH MOJICKYJI OPTaHUYSCKUX coeaunHeHU. O3HaKOMIICHUE C KOJUICKIINEH 00pas3iioB HeTH,
KaMEHHOTO yIJIsl U MPOAYKTOB mMX Tepepadorku. OOHapyKeHHEe B KEPOCHUHE HENpPEHeNIbHBIX coearuHeHUN. O3HAKOMIICHHUE C KOJUICKIIUCH
Kay4dyKoOB M OoOpas3rnamMu H3JeJIMi U3 pe3uHbl. PacTBopeHHe TiHMIiepuHa B BOJIe W B3aumMojeicTBue ¢ ruapokcuaoMm meau (l1). CpoiicTBa
YKCYCHOM KHCJIOTBI, OOIIIME CO CBOMCTBaAMHU MHUHEPAJIbHBIX KUCJIOT. CBoOMCTBA »)UpOB. CpaBHEHHUE CBOMCTB PACTBOPOB MbLIA U CTUPAIIHLHOTO
nopoinka. CBoicTBa TiIOKO3bl. CBoiicTBa Kpaxmana. CoiictBa OeinkoB. O3HAaKOMIJIEHHE C KOJUICKIIMEH IJIaCTMAcC W HW3JICIIMA W3 HHUX.
O3HaKOMJIEHHE C KOJUICKIIMEW HCKYCCTBEHHBIX BOJIOKOH U M3JeAud U3 HUX. O3HAKOMJIEHHE C KOJUICKIMEH CHUHTETHUYECKHUX BOJIOKOH U
U3IEIUN U3 HUX.

IpakTuuyeckas padora Ne 1. Pemenue skciepuMeHTaNbHBIX 33724 10 WICHTH()DUKAIIUA OPTaHUYECKUX COSTMHECHUM.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHuE IJIACTMACC U BOJIOKOH.

COAEPXAHME DOJIEKTUBHOI'O KYPCA XVMUU B 11 KITACCE

Ilepuoanyecknii 3aKOH U CTPOEHHE aTOMA

Ctpoenue atoMa. ATOM — CJIOXHas yacTula. Sapo aroMa: IpOTOHbI U HEUTPOHBI. M30TONBI. DIEKTPOHBI. DJIEKTPOHHAsA 000JIOUKa.
DHepreTudeckuii ypoBeHb. Opourtanu: S- u p-. d-Opbumanu. PacnipeneneHue 3JI€KTPOHOB MO YHEPreTUYSCKUM YPOBHSIM U OpPOUTAIISIM.
DNEeKTPOHHbIE KOHPUTYpAIIMU aTOMOB XMMHUUYECKUX AJIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.

[Tepuoauueckuil 3akoH U cTpoeHue aTtoma. CoBpeMEHHOE MOHITHE XUMHUYECKOro 3jemeHTta. CoBpemMeHHas (popMynIHpoBKa
Ilepuonnueckoro 3akoHa. [IpuunHa NEPHOJIUMYHOCTH B M3MEHEHHUHU CBONMCTB XMMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTHU 3alOJIHEHUS
SHEPreTUYECKUX YPOBHEH B AJIEKTPOHHBIX OOOJIOUKAX aTOMOB IEPEXOJHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEWCTBAa 3JIEMEHTOB: S- U p-
aneMeHThI; d- u f-3eMeHThI.

OtkpbeiTue J[. 1. MenneneeBbiM Ilepuoamueckoro 3akoHa. BaxkHelme oHITUA XUMHUH: aTOM, OTHOCUTEJIbHAas aTOMHasi 1
moJsiekyJisipHast Maccbl. Otkpeitue . M. Menpeneeswim Ilepmonmueckoro 3akona. Ilepmoaundeckuit 3akon B dopmynupoBke J[. H.
Menpeneesa.

ITepuonuueckas cuctema J[. U. Menneneena. Ilepuoauueckas cucrema Jl. M. MenneneeBa kak rpadguyeckoe oToOpakeHHE
Ilepunonnueckoro 3akona. Paznuunble BapuaHThl [lepunonnueckoit cuctemsbl. Ilepuoas! m rpynmnsl. 3HaueHue lleproaudeckoro 3akoHa U
ITepnoanyeckoii CHCTEMBI.

Crtpoenue BemiecTBa

KoBanreHnTHas xuMuueckas cBs3b. [loHsATHE O KOBaJIECHTHOU cBsizu. OOIasi sieKTpoHHas napa. KpaTHOCTh KOBaJICHTHOU CBSI3U.
DJIEKTPOOTPUIATEIILHOCTh. KOBalIeHTHAsI MOJISIpHAS U KOBAJICHTHAsI HEMOJISIpHAST XUMHUYECKHUE CBs3U. OOMEHHBINM U JOHOPHO-AKIIENTOPHBIN
MEXaHU3Mbl 00pa30BaHUs KOBAJCHTHOM CBsi3U. BellecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSTHCTBA COCTaBa JUIst
BEIIECTB MOJIEKYJISIPHOT'O CTPOEHMUS.

MoHHasxuMuueckas cBs3b. Karnonsl u aHuoHbl. MloHHas cBsA3b M €€ cBOWcCTBA. MloHHas CBSA3b Kak KpalHUM cilydail



KOBAJICHTHOM MOJISIPHOU CBSI3U.

Merannnyeckass XumMudeckast cBa3b. O6mue ¢pusnyeckue cBoiicTsa MeTauioB. CruiaBsbl.

Bonoponnass xumuueckas cBsA3b. BogopoagHas CBsi3b KaK OCOOBIM CiIydail MEXMOJICKYJISIPHOTO B3aMMOJCUCTBHUs. MexaHH3M ee
o0pa3oBaHMs U BIMSHHE Ha CBOMCTBA BelleCTB (Ha mpumepe BoJibl). Mcrionb3oBaHue BOJIbI B OBITY U Ha IPOU3BOJCTBE. BHYTpuMoeKysipHas
BOJIOPOHAS CBSI3b U €€ OMOJIorHuecKas pob.

ArperaTHble coCTOsiHUS BenlecTBa. ['a3bl. 3akoH ABorajpo ist ra3oB. MoJISIpHBIM 00be€M Ira3000pa3HbIX BelecTB (IpH H. y.). XKuakocTu.

Tunel kpucrtananueckux pemeTok. Kpucrasumdgeckas pemerka. MOHHBIE, METaNIMUYECKUE, ATOMHBIE M MOJIEKYJISIPHBIE
KpHUCTAJNIMYECKHUE pelIeTKU. AoTponus. AMop@dHbIE BElecTBa.

YUucrteieBemecTBa U cMecu. CMecu n XUMHYECKHE coeTMHEeHUs. | OMOTeHHbIe U TeTeporeHHbie cmecu. MaccoBasi 1 00beMHas
JI0JIM KOMIIOHEHTOB B cMecH. MaccoBast 1oJis1 ipuMecei. Perrenne 3a1ad Ha MacCOBYIO JIOJIO IIPUMECEH.

AucmepcHse cucTe M bl. [lorstue aucnepcHorr cucremsl. JlucnepcHas ¢asza m nucnepcunonHas cpena. Knaccudukanms
IUcnepcHbIX cucteM. KosutoniHble 1MCniepCHbIE CUCTEMBI. 30JIM U T'€JIU. 3HaYEHUE JUCIIEPCHBIX CUCTEM B IIPUPOAE U KU3HU YEIIOBEKA.

DJIEKTPOJIUTHYCCKAS] JUCCOLUANMS
P ac Tt B0 p 5Bl PacTBOpPE Kak TOMOTEHHBIE CUCTEMBI, COCTOSIINE U3 YACTUI] PACTBOPUTEIIS,, PACTBOPEHHOTO BEIIECTBA U MPOJAYKTOB UX

B3auMojieiicTBusl. PacTBopenne kak (PU3UKO-XUMUUYECKUU Tiporiecc. MaccoBast 7051 pacTBOPEHHOI'O BeliecTBa. THUIbl pacTBOpPoB. MoasapHas
KOHYyeHmpayus eewjecmea. MunepanbHvle 800bi.

Teopus HPIEKTPOIUTHUUYECKON JOUCCONMALMU. DIESKTPOIUTHI U HEIIEKTPOJUTHI. CTEeNeHb 3JIEKTPOJIUTHYECKON JIMCCOLMAIIUM.
CunbHbl€ U cl1abble JIEKTPOJIMTHL. Y paBHEHUSI 3JIEKTPOJIUTUYECKON THCCOLMaIUu.

Ku caoTsl BcBeTe TEOPUH DIIEKTPOJIUTHYECKON Aucconnanuu. OO1e cBONCTBAa HEOPTraHUYECKHUX U OPTaHUYECKUX KHUCJIOT. Y CIIOBUS
TEUEHHUS PEAKIIUN MEXKAY DIJIEKTPOJIUTAMU 1O KOHIIA.

O CHOBaHU s B CBETE TEOPUHU IIEKTPOIUTUUYECKON TUCCOLMAIINM, UX KiIacCU(pUKaAIUs U OOLINEe CBOMCTBA.

C 0o 1 U B CBETE TEOPUHU HJIECKTPOJIUTHUECKOW IUCCOLMAIMM, UX KJAacCHU(pUKalUMs MU OOIIMe CBOMCTBA. DJIEKTPOXMUMHUUYECKHUM psij
HaNpsDKEHUM METaJIOB U €ro UCIOJIb30BaHUE JUISL XapaKTEPUCTUKN BOCCTAHOBUTEIBHBIX CBOMCTB METAJIIOB.

I'm 1 p oxnwu3. Cnyuyau runponusa coieit. Peakuus cpenst (pH) B pacTBopax ruApoan3yOmMXcs coyiei. I uaponn3 opraHnuecKux Be IIeCTB,
€ro 3HaueHUe.

XuMH4YecKHe peakuuu

Knaccudukammss xuMmudeckux peakiuii. Peakium, uaymme 0e3 M3MEHEHHUsI cocTaBa BellecTB. Kiaccudukaiuys mo 4mWciIy M COCTaBy
pearupyronmx BEIIECTB M MPOJYKTOB peakiuu. Peakinu pa3ioKeHus, COCAUHECHHUS, 3aMEIeHUsT 1 oOOMeHa B HEOPraHWYECKOW XuMHH. Peakiun
MPUCOEIUHEHUS, OTIIETUICHUs, 3aMEIeHUs] U M30MEpU3allud B OpraHuveckoil xumuu. Peakuum nonumepus3anuu Kak YacTHBIM Cllydail peakuui
IMPUCOCIUHCHHUA.

TerutoBoit 3(pHekT XUMHUYECKUX peakluil. DK30- U IHAOTEPMHUECKHUE peakiuu. TepMoXxumMudeckue ypaBHEeHUs. PacueT konudecTBa
TEIJIOTHI O TEPMOXMMHYECKUM YPABHEHUSIM.

CkopocTh XuMHUYECKHX peakKnui. [loHATHE O CKOPOCTM XHUMHUYECKHUX PEaKIUi, aHAJIMTUUYECKOE BbIPAXKEHHUE. 3aBUCHUMOCTh
CKOPOCTH PEaKIMU OT KOHLIEHTPALIUH, JABJICHHUS, TEMIOEPATypbl, IPUPOAbl PEArUPYIOIIUX BEIIECTB, MIOMAAA UX CONPUKOCHOBEHUS. 3aKOH
NEUCTBYIOIIUX Macc. Pewenue 3a0ay Ha Xumuieckyio KUHemuK).

K aTanwn3. Karanuzaropsl. Katanus. [IpuMepsl KaTaIUTHYECKHUX MPOIIECCOB B MPOMBIILICHHOCTH, TEXHUKE, ObITY. DEepMEHTHI U UX
OTJIMYHSI OT HEOPTAHUYECKHUX KaTaanu3aTopoB. [I[puMeHeHne KaTaan3aTopoB U HEpMEHTOB.



XuMuueckoe paBHOBEecCUue. ObparuMbie 1 HEOOpATUMBIEC PEAKIINU. XUMUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS Ha MpUMepe
MOJy4YEeHUs] aMMHaKa.

OKHUCIUTEIBbHO-BOCCTAHOBUTEJIbHBIC NPOIECChHI. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEaKIIUH. OKucIuTeIb u
BoccTaHoBUTENb. OKHCIeHHE U BoccTaHoBieHHe. (CocTaBieHUE YPaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUU METOJIOM
AJIEKTPOHHOTO OajnaHca.

O0muiue cBoMcTBa METalnJioB. XUMHYECKHE CBOMCTBA META/JIOB KaK BOCCTAHOBUTENCH. B3anmoielicTBe MeTaJIOB ¢ HEMeTalJIaMH,
BOJIOM, KUCJIOTaMH M pacTBOPaMU CoJiel. MeTajuioTepMusi.

Koppo3us MeTaninoB Kak OKUCIIHTEIbHO-BOCCTAHOBUTEIBHBIN mporiecc. CrocoObl 3aUThl METAJITIOB OT KOPPO3HH.

OO6me CcBOMCTBAa HEMETAJUIOB. XMMHUUYECKHE CBOMCTBA HEMETAJUIOB KaK OKHCIHUTENel. B3anmoseiictBue ¢ MetaajgamMu, BOJIOPOJIOM U
npyrumu HemeTaiuiamu. CBolicTBa HEMETAJUIOB Kak BOCCTaHOBHUTeNEH. B3aumojeiicTBUe € MPOCTHIMH M CIOXKHBIMHU BEIIECTBAMHU-
OKHUCIIUTEIISIMHU.

DHIEeKTp 0 Ju 3. DIEKTPOJU3 PACTBOPOB U PACIJIABOB AJIEKTPOJIMTOB HA MPUMEPE XJIOpHUAA HATPHUS. DJICKTPOJIUTUYECKOE IOITyUCHUE
ammoMuHus. [IpakTHdyeckoe 3HaUCHHUE IJIEKTPOIU3a. | alb8aAHONIACMUKA U 2ATIbEAHOCTESUSL.

3akimao e Hu e llepcnekTuBbl pa3zBUTUS XUMHUYECKOW HAYKH U XHMHUYECKOTO MPOU3BOACTBA. XUMHS U mpoOiieMa OXpaHbI
OKPY’KarolIeu Cpebl.

JdemoncTpauun. Pazmuunbeie ¢opmbel [lepuoanyeckoit cucrtemnl JI. M. MenneneeBa. Moaenbs KpPUCTAUIMYECKON PEIISTKHA XJIOpHIIA
HaTpus. OOpa3ibl MHUHEPAJIOB C MOHHOW KPHUCTAJUTMYECKOM PEHIETKOM: KaJlblUTa, rajauTa. MoJiean KPUCTATIIMYECKUX PEIIETOK «CYXOro
npaa» (WM uojaa), anmasza, rpadura (WM kBapua). Mojenb MoJsIpHOTO oObeMa razoB. Tpu arperaTHbIX COCTOSIHUS BoAbl. Obpasyvi
PAa3IUYHbIX OUCNEPCHBIX CUCEM: IMYIIbCUL, CYCNEeH3Ul, aspo3oJiell, ceell u 30/et. VicpTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB
Ha OpeaMeT AUCCOIMallMU. 3aBUCUMOCTb CTENEHU 3JIEKTPOJIUTHUECKOM AUCCOIMAlMU YKCYCHOM KHCJIOTBI OT pa30aBieHHs pacTBOpA.
IIpumeps! peakuuii FOHHOrO OOMEHa, UAYIINX ¢ 0Opa30BaHUEM OCaJIKa, I'a3a MU BOAbl. XHUMHUUYECKHE CBOMCTBA KUCIIOT: B3aUMO/JIEHCTBHUE C
MeTajlJlaMM, OCHOBHBIMU M aM(OTEpHBIMH OKCHJAMHU, OCHOBAHUSAMHU (II€JI0YaMU U HEPACTBOPHUMBIMU B BOJE), CONAMU. Bianmoneicraue
a30THOW KHCJIOTBI C MEObI0. Xumuueckue ceolucmea wenouel. peakyus Heumpaiuzayuu, 63aumooeicmeue ¢ KUCIOMHbIMU OKCUOAMU,
conamu. Paznooswcenue nepacmeopumvix 6 600e ocHoganuli npu Hazcpesanuu. Xumuyeckue coUCmea colell: 83aumooeicmaeue ¢ Memailamu,
KUCIOMamu, wenouamu, ¢ Opy2umu coaimu. DK30TePMHYECKHE W SHIAOTEPMUUYECKHE XUMHYECKHE peakUUH. TeIioBble SBJICHUS MPU
pacTBOPEHUU CEPHOM KHCIOTHI U AaMMHAYHOM CEIUTpPhl. 3aBHCHMOCTb CKOPOCTH pEaKIUU OT IPUPOJbl BEIIECTB Ha IIpUMEpE
B3aUMOJEUCTBUSI PACTBOPOB PA3IMYHBIX KHCIOT OJMHAKOBOM KOHIIEHTpPAIlMU C OJIMHAKOBBIMH KyCOYKaMHu (TpaHyJlaMHM) IIMHKa |
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHusl, IIMHKA, JKeJie3a) C pacTBOPOM COJISTHOM KHCIJIOTHI. Pa3noxkeHune nepokcuaa BoAopoja ¢
rnmomoInblo Heopranudeckux katanuzatopoB (FeClp, Kl) u npupogHpix 0OBEKTOB, COJepKalllMX KaTaliazy (ChIpoe MsICO, KapTodeln).

HpOCTCﬁHIHC OKHUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIC PCAKITUN: B3aMMOJECHCTBHE IIMHKA C COJISTHOM KHCJIOTOM U JKeJjie3a C CYHB(I)aTOM MEau (l |)

JlabopaTopuble onbIThl. OrnpeneieHre THUMA KPUCTAJUIMUECKON pPEMIeTKH BEIIeCTBAa W OIMCaHWE ero CBOWCTB. O3HaAKOMJICHHUE C
KOJUICKITUEH TTOJTUMEPOB, THIACTMACC U BOJIOKOH. O3HAaKOMJIEHHE ¢ MUHEPATLHBIMU BoJlaMU. O3HAKOMIJICHHUE C JIMCIIEPCHBIMU CUCTEMaMH.

O3HakomJiieHHE ¢ KojuleKnuen Kuciort. [lonydenne u cBolicTBa HEPACTBOPHUMBIX OCHOBaHUM. O3HAKOMJIEHUE C KOJUJIEKIIUEW MUHEPAJIOB,
cozepkamux coau. McnbelTanue pacTBOPOB KUCIIOT, OCHOBAHUM M COJIEM MHAMKaTopamMHuPeakius 3aMemeHus: MEJIu >KE€JIe€30M B pacTBOpE
cynbdara meau (11). TlomydeHnune KUCIOpoaa pas3yioKSHHUEM MEPOKCHIA BOJOPOAa C MOMOIIBIO JHOKCHIa MapraHiia. [lomydeHnune Bogopoaa
B3aUMOJENCTBUEM KHUCIIOTEI ¢ MUHKOM. O3HaKOMIJIEHHE C KOJUIEKIIMEN MeTa/UI0B. O3HAaKOMIIEHHUE C KOJUICKIIMENH HEMETAJJIOB.

IIpakTukym Ne 1. [TonydyeHue U pacio3HaBaHUE ra30B.



HpakTukym Ne 2. PemieHne SKCIEpUMEHTANIBHBIX 33J1a4 Ha UACHTU(UKALNIO HEOPTaHUYECKUX U OPraHUYEeCKUX COCTUHEHHH.

I[VNTAHUPYEMBIEPE3VJIbTATBI U3YUEHM A YVUEBHOI'O ITPEAMETA «XUMIA» HA YPOBHE CPEJAHEI'O OBIIET'O OBPA30BAHUA

BoinyckHuk Ha 0230BOM YPOBHE HAYYHTCS:

— IIOHMMAaTh XMMHUYECKYIO0 KapTUHY MHpPa KaK COCTaBHYIO HaCTh LI€JIOCTHOW HAy4YHOU KapTUHBI MUPA;

— pacKpbIBaTh POJIb XMMHUHU U XUMHUYECKOTO IIPOU3BOACTBA KaK MPOU3BOIUTEIBHON CUIIBI COBPEMEHHOT'O OOIIECTBA;

— (GOopMyIMpOBATh 3HAYCHUE XUMUH U €€ JOCTHIKEHUH JJI TOBCETHEBHOM KU3HH YEJIOBEKA;

— yCTaHaBJIUBAaTh B3aUMOCBS3b MEXK Y XUMHUEH U JIPYTHUMH €CTECTBEHHBIMH HAayKaMHU;

— ¢GOopMyNIHpPOBAaTh OCHOBHBIE IIOJIOKEHUSI TEOPHUH XHMUYECKOTO CTPOCHHUsS OpraHuyeckux coeauHeHuit A. M. bytiepoBa wu
WJUTIOCTPUPOBATH UX IPUMEPAMU U3 OPTraHUYECKONW U HEOPraHUYECKOU XUMUU;

— apryMeHTHUpPOBATh YHHUBEPCAJIbHBIN XapaKTep XUMHUUECKUX MTOHSITUN, 3aKOHOB U TEOPHUU IS OPraHUYECKON U HEOPTaHUYECKOU XUMUU;

— (dopmynuposats [lepuonnueckuit 3akon . 1. MennaeneeBa 1 3aKOHOMEPHOCTU U3MEHEHUN B CTPOCHUHM M CBOMCTBAX XMMUYECKUX
SJIEMEHTOB M 00pa30BaHHBIX UMHU BEIlleCTB HAa ocHOBe [lepuoanueckoii cuctembl Kak rpaduyeckoro orodpaxkenus [leprnoaudyeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-3JIEMEHTHI, a TAKKE JKEJIE30 110 UX I10J10KeHuIo0 B [lepunonnueckon cucreme 1. 1. Menneneesa,;

— Kkjaccu(UIUpoBaTh BHUJBI XUMHYECKOW CBS3M M THUIIBI KPUCTAJUIMYECKUX PEUIETOK, OOBSICHATH MEXaHU3Mbl MX OOpa3oBaHUS U
JI0OKa3bIBaTh €AUHYIO TIPUPOTY XUMHUECKUX CBsI3€H (KOBAJICHTHOM, MOHHOM, METAIJIMYECKOM, BOJOPOHOM);

— OOBACHSTH MPUUUHBI MHOTOOOPa3Us BEIIECTB, UCIIOIB3YS SBJICHUS U30MEPUHU, TOMOJIOTHHU, aJUIOTPOIHH;

— KJaccu(pUIUpoBaTh XMMHUUYECKHE PEAKIIUN B HEOPTaHUUYECKON U OpraHMYeCcKOW XUMHH T10 PA3INYHBIM OCHOBAHMSAM U yCTaHABJIMBATh
cnenupuKy TUMOB PEAKIUI OT O0IIEro Yepe3 OCOOEHHOE K €IMHUYHOMY;

— XapakTepu30BaTh T'MAPOJIN3 KaK cneluUUHBIA OOMEHHBIN MPOIECC U PACKPHIBATH €0 POJIb B )KUBOW U HEKMBOU MPHUPOJIE;

—  XapakKTepHu30BaTh dJIEKTPOIN3 KaK CHEIU(PUYHBIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U ero NMPakTHYECKOE 3HAUEHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAIIIIOB KaK OKMCIINUTEIbHO-BOCCTAHOBUTEIIBHBIN MTPOLIECC U ITPEIJIaraTh CIIOCOOBI 3allUThI OT HEE;

— KJaccU(UIMPOBATh HEOPTAaHUYECKUE U OPTraHUYECKHUE BEIIECTBA;

— XapakKTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA BaXKHEHMIINX KJIACCOB HEOPTaHWUYECKHX U OPTraHWYECKHX COEJWHEHHUH B IJIaHE OT
00111ero yepe3 0COOEHHOE K €IMHUYHOMY

— HCHOJb30BaTh 3HAKOBYIO CUCTEMY XUMHUUYECKOIO SI3bIKA JUUISI OTOOpaXKeHUsI cocTaBa (XUMHUUECKue (POpMyJibl) U CBOMCTB (XMMHYECKHUE
YpaBHEHUSI) BEIIECTB;

— HCIIOJIb30BaTh IpaBUJa W HOPMBI MEXIyHApOJHOM HOMEHKJIATYphl I Ha3BaHUM BemiecTB mo ¢opmysiaM H, HA00OpOT, IS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJI COCIMHEHHH 110 UX HAa3BAHUSIM;

— 3HaTh TPUBHAJIbHbIE HA3BaHUS BAXXHEUIINX B OBITOBOM OTHOIIIEHUH HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB;

— XapaKTepHu30BaTh CBOWCTBA, MOJIyYEHHUE U MMPUMEHECHNE BAKHEUIITNX MPEICTABUTEICH KIACCOB OPraHMYECKUX COCAUHEHUN (aJIKaHOB,
aJIKCHOB, AaJKWUHOB, QJIKaJWEHOB, APOMATHYECKUX YIJIEBOJOPOJOB, CHUPTOB, (HEHOJOB, aAJIBACTUIAOB, IPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT, CJIOKHBIX 3(UPOB U )KUPOB, YIIIEBOJAOB, AMUHOB, aMUHOKHCIIOT);

— YCTaHaBJIMUBATh 3aBUCUMOCTh SKOHOMHUKH CTPAHBI OT JOOBIYH, TPAHCIIOPTUPOBKH M NEPEPabOTKH YTIIEBOJIOPOTHOIO ChIpbs (HedTH U
MIPUPOJTHOTO Ta3a);

— DOKCHEPUMEHTAIBHO TOJATBEPXXIAAaTh COCTAB M CBOMCTBA BaXKHEHIIMX IIPEACTABUTEIICH H3YUYCHHBIX KJIACCOB HEOPTaHHMYECKUX U
OpraHUYEeCKUX BELIECTB C COOJIIOJEHUEM IPaBUJI TEXHUKH OE€30MacHOCTH Uil pabdOThl C XMMUYECKMMH BelIeCTBaMU U J1aOOpaTOPHBIM



00opynOBaHUEM;

— XapakTepHu30BaTh CKOPOCTh XUMHUYECKOU PEAKIIUH U €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB;

— XapakTepHu30BaTh XUMHYECCKOE PABHOBECHE U €r0 CMEIICHHUE B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;

— TIPOU3BOJUTH paCUEThl MO XUMHYECCKUM (POopMysaM U ypaBHEHHUSIM Ha OCHOBE KOJHWYSCTBEHHBIX OTHOIICHUU MEXJAy YYaCTHHKAMU
XUMHYECKUX PEaKIUN;

— coOmoaaTh IpaBUJIa HSKOJOTHYECKOW O€30MacHOCTH BO B3aMMOOTHOIICHHUSX C OKpYJXKaloIEed Cpeod mpu oOpalieHun C
XUMHUYECKHMH BEIIeCTBAMU, MaTepUaIaMU U MPOIECCaMU.

BoinyckHHK Ha 6a30BOM YPOBHe MOJIYYHT BO3MOKHOCTb HAYYHTHCS:
—  UCNONb308aMb MEeMOoObl HAYYHO20 NOZHANUS NPU BbINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX 3A0at XUMUYECKOU MeMamuKy;
— NPOSHO3UPOBAMb CMPOEHUE U CBOUCMBA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 8euieCm8 Ha OCHO8e AHAI02UU;

—  NPOCHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 6 3d8UCUMOCTU OM YCI0GULL UX NPOMEKAHUs U npediasams CHocobbl YNpasieHus Imumu
npoyeccamu,

—  YCMAaHAasIueamy 63auMOCEA3U XUMUL C NPEOMEMamu 2yMAHUMapHo20 yukaa (1361Kom, 1umepamypotl, MUpo8ou Xy00dceCme8eHHOU KY1bmMypoil);

—  Packpuleams pojib XUMUYECKUX 3HAHULL 8 O)y0yujell Npakmuyeckoll 0esmeibHOCm,

—  pacKpwleams poJib XUMUYECKUX 3HAHUL 8 YOPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMeNbHOU MPAEKMOPULL;

—  NPO2HO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX 8euyecma Nposasisamsb OKUCIUMENbHbIE U/UIU 860CCMAHOBUMENbHbIE CEOLICEA C
yuemom cmeneHell OKUCIEHUs INeMEHMO8, 00pa3yVIouux ux;,

— apeymenmuposamsv eOUHCMBO MUPA eUjecms YCMAHOBICHUEM 2eHEMUYECKOU CE513U MeAHCOY HeOP2AHUYECKUMU U OPAHUYECKUMU 8eUeCEaMu,

—  81ademb XuUMU4eCKUM A3bIKOM OJisl 0002aujeHUs CIO8APHO20 3ANAcd U pa3eumus peyu,

—  Xapakmepuzoeamsv CMAHOGIEHUe HAYYHOU meopuu Ha npumepe omkpvimusi Ilepuoouueckoco 3akoHa u meopuu XUMUYECKO20 CMPOeHUs.
OpeaHUYeCKUX Beujecms,

—  Kpumu4ecku OMmHOCUMbCSL K NCE8OOHAYYHOU XUMUYECKOU UHDOpMayuL, NOTYYAeMOU U3 PA3HbIX UCIOYHUKOS,

— RnOHUMamuv 2100aNbHLIE NPOodIEMbL, cmosiwue neped ueroseuecmeom (dKonocuuecKue, IHepeemuiecKue, Cbipbesble), U Npediazams Nymu ux
Pewerust, 8 MOM YUCLE U C NOMOWBIO XUMUU.



TEMATHYECKOE IIJIAHUPOBAHME. OPIAHUYECKA Sl XUMHU L. BA30OBBI 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 OPTAHUYECKNX COEIWMHEHUUA
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 YYall[UMCsl, U TOTO, YTO eIé
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, IOTOBApUBATHCS 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
pe3yIbTaT, 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 MHEHHS 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 BHIMOJHEHNH 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 (pOpMyII.

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 radsl. Hed1s.
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
0e301racHOTO OOpaIIeHus ¢
MPUPOIHBIM ra30M U
He(TENPOAYKTaMHU 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 JICMOHCTPAIIMOHHBIN
9KCIIEPUMEHT C ITIOMOIIBIO POJTHOTO
sI3bIKA U s13bIKa XuMuu. O000maTsL
3HAHWA U AEIaTh BEIBOIABI O
3aKOHOMEPHOCTSIX U3MEHEHUS
CBOMCTB yIj1€BOAOPOIOB B
TOMOJIOTUYECKHUX psiax. Paznuyars
TOHSTHS 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. YUUTBIBaTh 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 caMOCTOSITEIILHOM 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 MOTYUYECHUS U
o0JracTH MpUMEHEHUS
STHJICHA.

Habnwooame,

CaMOCTOATEIBHO HPOBOOUMb

U onuUCvHIBAmMb XUMHUYECKUN
SKCIIEPUMEHT.
Yemanasnueams 3aBUCHIMOCTD
MCXKAY TUIIOM CTPOCHUSA
YIJI€BOAOPOIa U €r0 XUMUYECKUMU
CBOMCTBaMHU Ha IIpUMEpE
JIOTUYECKUX CBSI3EH: NPeIeNIbHBIN
— 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 MTPOOJIEMBI 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
HEO0OXOIMMBIX CBEJCHHM, TIPOU3BOIUTH
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 IIEHHOCTbH 3/I0POBOTO 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,
TUIpOrajioreHUPOBAHNE
(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 PUYHHBI
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. Dopmyita
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
TMIOMOIIHIO POJHOTO SI3hIKA U
SI3BIKA XUMUH.

Habarooams u onuceleams
JIEMOHCTPALlMOHHBIA XUMHUYECKUI
OKCIICPUMEHT.

PeryasiTuBubIe:

1. ®opmupoBaTh yMEHNE YIUTHIBATD
BBIJIETICHHBIE YYUTEIEM OPUEHTHPHI
JICHCTBUS B

HOBOM yueOHOM MaTepHaje B
COTPYTHUYECTBE C YUINUTEIEM.

2. IInanupoBaTh CBOM ACUCTBHA B
COOTBETCTBHH C TIOCTaBIEHHOU
3aJ1a4ell U YCIOBUSAMH €€ peaiu3alliy.
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
YTJIEBOJOPOJAOB MO
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
TMIOMOIIILIO 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
paspeiath 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. KUCJIOPOJCOAEPXAIIME OPTAHUYECKHUE COEJIMHEHWA
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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
MMPUMEHEHUE CITUPTOB.
T'omonoruueckuit psa
OJHOATOMHBIX CITUPTOB,
U30MepUsi, HOMEHKJIaTypa.
MHOroaToMHBIE€ CIIUPTHI:
IMUNEH2IUKOIb, TIHIICPUH.
KauectBennas peaxmus
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
nposoouUms U ONUCHIBAMD
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(UITMPOBATH U 0000IIaTh (haKThI U
SIBIICHUS;

KoMMyHMKATHBHBIE

1.ChopmupoBaTh 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
TeMrepaType U pu
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
npuMeHeHne (HEHOIOB.
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.

Habnooams u onucwvieams

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.

Ilo3HaBaTeIbHBIE:

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
IIeJICTIOIaraHUI0, 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 U3JICNINI 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
npoeooUNMbs XUMUICCKHUIN
SKCIIEPUMEHT.

Cobarodams nipaBuia
9KOJIOTUYECKH IPAMOTHOTO H
0e30macHOTro O0paImIeHus ¢
TOPIOYHUMH U TOKCHIHBIMH
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 CBOMCTBaMU
COJISTHOM KHCJIOTBI
(B3ammopeiicTBHE C
MeTaJIaMH, OC- HOBHBIMU
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
POTHOTO 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 TOKCHIHBIMH
BEIIECTBaMHU B OBITY U
OKpy>Karolieit cpene u
HEOPTaHUYECKUX KUCIIOT.
Habnrooames, onucvieams u npogo-
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 MUKPOMUDE,
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 TAPTHEPOB 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 cpeze.

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.
CnoxHble 3¢upsl
OZTHOOCHOBHBIX
KapOOHOBBIX KHCIOT U
OJTHOATOMHBIX CITUPTOB.
Peaknms arepudukanum.
CrnoxHble 3GupHI B
npupoze. Kupsl kak
CIIOKHBIE 3QUPHI
IJIMLIEPUHA U BBICIINX
KapOOHOBBIX KHUCJIOT.

Xapaxmepuzosamsv
0COOEHHOCTH CBOWCTB KHUPOB
Ha OCHOBE CTPOCHUS UX
MOJICKYJI, & TAK)Ke
KJ1acCU(UKAIIUH 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 MPEO0IIaJaHuN
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 BOMICCTRS ¢ I Caponts rimicexoe paceyaccre
OCHIz)Beycaxa 03Bl YTIICBOAOB: MOHO-, TH- H JBOWCTBEHHOMN (yHKIHEH BI'(J'[}OII){aIOH_[ee CTaHOBJ'IepHI/Iey A
B3aI/IMOILGI\/'ICI”)[BI/Ie. nonucaxapuabl. Cmpoenue (ampoerugocnupra). NPHYHHH O-CHG}IILCTBGHHLIX cBs3eit

MOJEKY bl 2THOKO3bL. 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 U
N TJTFOKO3bI OMOJIOTHYECKON POJTH U «
12. CpoiicTBa (anbernzocupt) IMUECKIX CBOHCTE KOOPAMHHUPOBATH €€ C MO3ULUAMHU
TJIFOKO3BI. 13. T pT). N . NapTHEPOB B COTPYAHUYECTBE IIPU
N XUMHYECKHUE CBOMCTBA 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 nipaBUiIa NoTpeOHOCTh U TOTOBHOCTH K
(pepmenmamusnoe,
TEXHUKH 0€30IMacCHOCTH TpH camM000pa3oBaHHIO, B TOM YHCIIE U B
peaknus «cepeOpstHOro .
pabote B kabWHETE XUMUU. paMKax caMOCTOSATEIILHON 1A 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
peakiuiit Ha MHOrOaTOMHbBIE
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. CoBepiieHCTBOBATh 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 TOJIOKHUTEITHLHOTO OTHOIIEHHUS 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 APYTUX 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- 10POJA.
OTHoOLlIEHNE aHWJINHA K
OpOMHOM (MOTHO) BOJIE.
Konmexius aHUITMHOBBIX
KpacuTesneu u npenaparon
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 y4eOHOIi U TTO3HABATEIbHON
JIESITEIIbHOCTH.

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

Ilo3HaBaTebHBIE:

1. YMeeT BBLIIOIHATE JOTHYECKUE
JIEHCTBUS a0CTparupoBaHusi, CpaBHEHUS,
HAXOXKCHUS OOIIMX 3aKOHOMEPHOCTEH,
aHajau3a, CHHTE3a.

2. BHOCUTE HEOOXOIUMBIE 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 3a1a4dei.

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.
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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. BA3OBbBIA YPOBEHb. 11 KJIACC




(1 u B Hexemnto, Becero 35, U3 HUX 24 — pe3epPBHOE BPEMSI)

Tema. ILnanupyembie pe3yJibTaThl

Ne JdemMoHCcTpalnus onbITOB.
Hara OcHoOBHOe coflep:kaHue YPOKA JIn4HOCTHBIE
n/n Hcnonb3oBanue HHTEPHET- IIpenmeTHbIE
MeTtanpeaMmeTHble
pecypcos
TEMA 1. HEPI/IOI[I/ILIECKI/H;‘I 3AKOH 1 CTPOEHUE ATOMA

1-2 Crtpoenue aToma. ATOM — CIIOKHAs Ilpeocmasnsime CIOKHOE Peryisirusnepre

Ilepuoanyeckuii 3aK0H U
CTpOCHHE aToMa.

qactuna. Ucropus
OTKPBITHS JIEMEHTAPHBIX
YacTHUIl U CTPOSHHUS aToMa.
Sapo aroma: mpOTOHBI U
HEUTpOHBL. Y130TONEI..
CTtpoeHnune 37eKTpOHHOH
000J109KH. DIEKTPOHHBIN
ypoBeHb. BanieHTHbIE
3JIEKTpOHbI. OpOuTau: S-
u p-. Pacnpenenexnue
3JIEKTPOHOB 10
SHEPTreTUUYECKUM YPOBHSIM
u opbutagsam. d-DireMeHTEHI.
DJIeKTpOHHAs
KOH(UTrypauus aroma

XUMHYCCKAN DIIEMCHT.
Tpu bopmyupoBKHU
ITepuoanyeckoro 3akoHa:
J1. 1. Menneneena,
COBpEMCHHas U
MPUIUHHO-CJICICTBCHHAS,
CBSI3BIBAOIIAS
NEePUOIUYHBIC U3MECHECHUS
CBOMCTB 3JICMEHTOB C
MEPUOTUIHOCTHIO B
H3MCHCHUH BHCIITHUX
AIICKTPOHHBIX CTPYKTYP

UX aTOMOB.

DusgecKui CMBICIT
MOPSAAKOBOrO HOMEpA PJIECMEHTA,
HOMeEpa Mepuoja U HoMmepa

CTPOEHHUE aTOMa, COCTOSIIIETO
U3 Aapa U SJIEKTPOHHOM
000JIOYKH.

Haxooums B3aUMOCBSI3U
MEXIY MOJIOKECHUEM
asieMeHTa B Ilepuoanueckont
cucteme . 1. Menpaeneena u
CTPOCHHEM €T0 aToMa.
Cocmaensamsb dIEKTPOHHBIC U
AIIEKTPOHHO-TpaPUIECKHE
(bopmyIer aTOMOB S-, p- U
d-onemenmos.
Ilpeocmasnsime pa3BuTHE
HayYHBIX TEOPUHN MO CTUPAITH
Ha OCHOBE TpeX
hopmMyTupoBOK
ITepuonuueckoro 3akoHa.
Onucvieams CTPOCHUE aTOMA
M CBOMCTBA XUMHUYCCKUX
JIEMEHTOB M UX COCAWHCHHM
Ha ocHoBe [lepuonuueckoit
cuctemsl . 1. Menpgeneena.

Ommnocums XUMUYECKUE
3JIEMEHTHI K TOMY HJIH HHOMY
JIEKTPOHHOMY CEMEMCTBY.

1. KoppeKTupoBaTh JA€STeIbHOCTh: BHOCUTh
HU3MECHEHHS B MTPOIIECC C YUETOM
BO3HHKIIUX TPYJHOCTEH U OMIHOOK.

2. CocTaBJIATh TUIaH OTBETA; paboOTaTh C
TEKCTOM Taparpada u ero KOMIOHEHTaMH;
3. ®opmynrpoBaTh y4eOHYI0 3a/1a4y Ha
OCHOBE COOTHECEHHSI TOTO, YTO yiKE
M3BECTHO YYAIIUMCs, U TOTO, YTO €IIe HEe
U3BECTHO.

Ilo3naBaTeJbHbIE

1. YMeTb caMOCTOSITENHHO TUIAaHUPOBATh
MyTH JOCTU>KEHUS LI€JIEH, B TOM YUCTIE
aJ'II)TepHaTI/IBHBIe, OBJIAICHUC YMeHI/IeM
COIIOCTABIIATH IKCTIEPUMEHTATLHBIE U
TEOpETHUYECKHE 3HAHUS C 00 BEKTUBHBIMU
peaHI/ISIMI/I JKHNU3HU.

2. Vcnionb3oBaTh mprueMsl paboThI ¢
uH(OopMaIeil (MMoucK U 0TOOP HCTOUYHUKOB
HE0OX0IUMOM HHPOPMAITUH,
cucTeMaru3anysi HHpOpPMaIin).

KoMMYHHKATHBHDBIE

1. BnageTs MOHOJIOTHYECKON U
JUAJIOTHYECKON (hOpMaMU peyuHr B
COOTBETCTBHH C HOPMaMH POJTHOTO S3BIKA;
BBIPAXaTh CBOU MBICIIH C JOCTATOUHOMN
THOJHOTOH ¥ TOYHOCTHIO;

2. ®opMmupoBaHKe yMEHUS PaboTaTh B
mapax, OTBE4aTh Ha BOIPOCKHI YIUTEIIS,
YMEHHUE UCTOJIb30BaTh XUMUYECKUH SI3BIK,




rpynmnsl. [lepromgudaaHoCTh
H3MCHCHHUS CBOMCTB
XUMHUYECKUX DJIIEMEHTOB,
00pa30BaHHBIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB B IEPUOAAX
U Tpynnax. DJIeKTPOHHBIE
CeMEHCTRBA.

yMeHHE padoTaTh ¢ XUMUYECKOH TIOCYI0M.
3. ®opMHUpOBaHUE YMEHHUS CIIYIIATh
YUMUTENS, BECTU AUAIIOT C yUUTEIEM U
JIPYTHMH yUYaIIAMUCS.

JINYHOCTHBIE

1. ITposIBNISATH OTBETCTBEHHOE OTHOIICHUE K
00YYCHHUIO, YBAKUTEIHLHOE OTHOIIICHHE K
CTapIIKM M MIIQJIIIHM TOBAPHUIIAM;
0CO3HABATh IICHHOCTh 3I0POBOTO H
0e30macHOro 00pa3a JKU3HH.

TEMA 2. CTPOEHUME BEIIECTBA

KoBanenTuas
XUMHYECKAsI CBSI3b.
JemMoHcTpanuu.
Komnexuus BeniecTs
C KOBAJICHTHBIM
THUIIOM XHUMHWYECKOM
CBSI3HU.

biaroponusie rassi,
MPUYHHA UX
CYIIECTBOBaHUS B
aTOMapHOM COCTOSTHUH.
KoBajeHTHas cBsI3b KaK
CBsI3b, BOZHUKAIOIIAS 3a
cueT 00pa3oBaHUs OOIINX
3JICKTPOHHBIX T1ap IMyTEM
MIePEKPBIBAHUS SIEKTPOHHBIX
opOutaneii. KpatHOCTB
KOBAJICHTHOM CBSI3U.
OOMEeHHBIN U TOHOPHO-
aKIIETITOPHBIN MEXaHU3MBI
oOpa3oBaHUs
KOBAJICHTHOM CBSI3U.
DNEeKTPOOTPULIATETLHOCTh
(90). Knaccudukanms
KOBAJICHTHBIX CBSI3CH: IO
90 (momsipHas u
HeroJsipHas ). Junonu.
3aK0OH NOCTOSIHCTBA
cocTaBa JIJIs BEIIECTB
MOJICKYJISIPHOTO CTPOCHUS.

OOBSICHSITH UHEPTHEIC
CBOMCTBa OJIAaTOPOTHBIX
ra3oB 0COOCHHOCTSIMU
CTPOCHUS UX aToMa.
XapakTepHu3oBaTh
KOBAJICHTHYIO CBSA3b KaK
CBsI3b, BOZHUKAIOIIYIO 3a
cdeT o0pa3zoBaHUs OOIINX
SJICKTPOHHBIX Map MyTeM
MEPEKPhIBAaHUS SIICKTPOHHBIX
opouTaeii.
Knaccupunmponars
KOBaJICHTHbBIC CBSI3H I10
pa3HbIM OCHOBaHMUSIM.
YcTaHaBIMBATH 3aBUCUMOCTD
MEXy TUTIOM XUMHUYCCKOM
CBSI3HU, TUIIOM
KPUCTAJUTMYECKOHN PEIISTKH

u (1)I/I3I/ILICCKI/IMI/I CBOMCTBaMH
BCIICCTB.

PeryasiTuBHble:

1. [InanupoBanue y4eOHOTO
COTPYZAHHUYECTBA C YUUTENIEM U
CBEPCTHUKAMU — ONPEAEITICHUE LIENH,
(yHKIWH y9aCTHUKOB, CIIOCOOOB
B3aUMOJICHCTBUA.

Ilo3HaBaTe/bHBIE:

1. OBnazenne OCHOBAMH XUMHUYECKOH
IPaMOTHOCTH: CIIOCOOHOCTBIO
AHAITM3UPOBATH U OOBEKTUBHO OIICHUBATH
JKU3HCHHLBIC CUTyallul, CBA3aHHLIC C
XHUMHEH, HaBBIKaMH 0€30I1aCHOTO
oOpailieHus C BEIeCTBAMH,
HCIIOJIb3YEMBIMH B HOBceHHeBHOﬁ JKU3HU.
KoMMYHHKATHBHEIE:

1. YyacTBOBaThH B KOJIJIEKTHUBHOM
o0cyXeHIH MpobIIeM, HHTETPUPOBATHCS B
TPYMITy CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aUMOJIEICTBHE U
COTPYJHUYECTBO CO CBEPCTHUKAMHU U
B3pPOCIIBIMH.

JIMYHOCTHBIE:

1. YuuThIBaTh pa3Hblc MHECHHUS U HHTEPECHI
1 000CHOBBIBATH

COOCTBEHHYIO MTO3UIIHIO.




Honnas xumuueckas
CBs3b.

JdemoncTpanum.
OO6pa3ibl MUHEPaIOB 1
BEIIIECTB C HOHHBIM
TUIIOM CBSI3U: OKCHJA
KaJIbLIMS, pa3InYHbIX
COJIEH, TBEPABIX
mIeJIouei, rajanTa,
KaJbLMTAa.

Wonbl u ux
KinaccuUuKaIus: 1Mo
3apsay (aHUOHBI U
KaTHUOHBI), TI0 COCTaBYy
(mpocThI€ U CIOXKHBIC).
CxeMma obOpa3oBaHus
HOHHOM CBSI3U.
OTHOCHUTEIIBHOCTh
KJIaccuUKaIu
XUMHUYECKHUX CBSI3€H Ha
HOHHbBIC U KOBAJICHTHBIC
TOJISIPHBIE.

Xapaxmepuzosamsb NOHHYIO
CBsI3b KaK CBSI3b,
BO3HHUKAIOIIYIO ITyTEM
OTJa4YM WJIN TIpueMa
DJICKTPOHOB.
Knaccuguyuposams noHbI
[0 Pa3HbIM OCHOBAHMUSIM.
Yemanasnuseame
3aBUCUMOCTDH MEXKIy TUIIOM
XUMHYECKOM CBSI3U, TUIIOM
KPUCTAJUTMYECKOHN PEeIIeTKH U
(mznaeckumu cBolicTBAaMU
BEILIECTB.

Meranisl U CIJIaBbI.
MeTanangeckas
XUMHUYECKas CBSI3b.
JdemoncTpanum.
Komnexius MeTasioB.
Komnekmnuss crmiaBos.

Oobmue puznaeckue
CBOMCTBa METAJIJIIOB:
3JICKTPOIIPOBOIHOCTD,
IIPOYHOCTH,
TETUIOTPOBOTHOCTD,
METaJUIMYECKHM OJIEeCK,
JIACTUYIHOCTE. CIIIaBhI
YEepHBIC U I[BETHHIE.
Merannuueckas CBSI3b.
Basucumocmo
NEKMPONPOBOOHOCIU
Memanios om
memnepamypeoi.

Xapaxkmepuzosamo
METAJUTUYECKYIO CBA3b KaK
CBSI3b MEX/Iy aTOM-UOHA- MU
B METaJyIaX U CIUIaBax
MOCPECTBOM
00001IECTBIEHHBIX
BaJICHTHBIX DJICKTPOHOB.
O0vsicHsAMb SAUHYIO
MPUPOY XUMHUYESCKUX
CBSI3CH.

Yemanasnusame
3aBHCUMOCTh MEXJIy TUIIOM
XUMHUYECKOHN CBSI3U, TUIIOM
KPHUCTAJLUIMUECKOU PEIIETKU U
(pm3muecknMu cBOlicTBAMH
BCIIISCTB.

PeryasiTuBHble:

1. CaMOCTOSITENILHO aHATU3UPOBATH
YCIIOBUS

JIOCTHKEHUS T[eJIA Ha OCHOBE y4u&Ta
BBIJICJICHHBIX YYUTEJIEM OPHEHTUPOB
JICHCTBYSI B HOBOM y4eOHOM MaTepHale.
Ilo3HaBaTeJIbHbIE:

1. Co3maBaTh 1 IpeoOpa3OBHIBATH
MOJICJIM U CXEMBI JUISl PEIICHUS 3a/1a4.
2. O00011aTh MOHATHI —
OCYIIECTBIISTH JIOTHIECKYIO
OTepaIfio TIepexo/1a OT BUIOBBIX
MIPU3HAKOB K POIOBOMY TTOHSTHIO.

KOMMVHHKaTHBHbIe:

1. AeKBaTHO UCTIONB30BATH PEUEBBIC
CpeJICTBA IJISl PEIICHUS Pa3TUIHBIX
KOMMYHUKATUBHBIX 3a7a4; BIAJCTh YCTHOM
Y IUCBMEHHOH PeYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHE,

JIMYHOCTHBIE:

1. ®opMupOBATH HKOIOTHIECKOE
MBIIIJICHHUC: YMeHI/Ie OLICHUBAThH CBOIO
JIESITEIbHOCTh U MIOCTYITKU APYTUX JIOACH C
TOYKH 3pEHUS COXPaHEHHS OKPYKAOIIEeH
Cpebl.

Bonoponnas cBs3b.
ArperaTtHble
COCTOSIHHSI BEeCTBA.
JdemMoHcTpanmuu.
Bosronka nona.
Mopenb MOJISIpHOTO
oOobpema
ra3o0o00pa3HbIX
BelecTB. [lonyuenue
" pacTio3HaBaHUE
ra3oB: yTJIEKHCIIOTO
rasa, BOJIOpo/a,

ArperaTtHble COCTOSTHUS
BEIIECTBA HA IpUMEpPE
BOJIBI. 3aKOH ABOTaapO.
Ilepexons! BemecTBa U3
OJTHOTO arperaTHoro
COCTOSIHUS B IPyTOE.
MexMonekysipHas
BOJOPOJHAs CBS3b.
Mexanusm ee
oOpa3oBaHUs Ha IPUMEPE
BOJbI U CITUPTOB.
CBolicTBa BEIIECTB C 3TUM

XapakTepuzoBaThb
0COOEHHOCTH arperaTHoro
COCTOSIHUSI BEIIICCTB

Ha OCHOBE MOJICKYJISIPHO-
KUHETHYECKHUX
npeacTaBiIeHUM.

YcranaBauBaTh
MEXKIIPEIMETHBIC CBSI3H C
(bu3uKOI Ha 3TOI OCHOBE.
YcranaBauBaTh
MEXKIIPEIMETHBIC CBSI3H C
OHOJIOTHEN Ha OCHOBE

PeryjasiTuBHBIE;

1. BHOCHTh HEOOXOAMMEIE KOPPEKTUBEI B
JIEHCTBHE IIOCIIE €r0 3aBEPIIEHUS Ha
OCHOBE €T0 OIEHKH H y4eTa XapaKkTepa
C/CTIaHHBIX OIHUOOK.

2. OCyIIeCTBIATh KOHCTATUPYIOIIHAN U
MIPEIBOCXUIIAIONINI KOHTPOJIb 110
pe3yNbTaTy U 1Mo croco0y NeHCTBHS,
aKTyaJIbHBIA KOHTPOJIb HA YPOBHE
MIPOU3BOJIHOTO.

3. BeimBuraTs BEpCUM peIieHus IpoOJIeMEl,
0CO3HaBaTh KOHCUHBIN PE3yJIbTAaT,




KHCJI0PO/a, aMMHUaKa,
OMuleHd, ayemuiend.

TUIIOM CBSI3HU.
AHoMasnbHbIE CBOHCTBA
BOJIbI, OOYCIIOBJICHHBIC
MEXMOJIEKYISAPHOU
BOJOPOJIHOM CBSI3BIO.
Hcnonws3oBaHue BOJBI B
OBITY ¥ Ha TIPOU3BOJICTBE.
BuyTpumonexyisipHas
BOJIOpOJIHAs CBsI3b. Ee
3HAYeHue 6 OPeaHU3aAYUU
CMPYKMYPbl HCUZHEHHO
BAJICHBIX OP2AHUYECKUX

paccMOTpPEHUS IPUPOJIbI
BOJIOPOJHOM CBSI3U U €€ POJIIU
B OpraHu3aluy KUBOU
MaTepuH.

BBI6I/IpaTb U3 NPEAJIOKCHHBIX U UCKATh
CaMOCTOATCIILHO CPEACTBA NOCTUKCHUSA
OeIn.

ITo3HaBaTeJIbHbIE:

1. ®opmMupoBath yCTOHUMBBINA y4eOHO-
MIO3HABATEIIFHOTO MHTEPEC K HOBBIM OOIINM
croco0aM perreHus 3amad.

2. ®opMHUpOBATH YMEHUS YCTaHABIMBATh
CBSI3M MEXJy peajibHO HAaOII0AaeMbIMU
XMMHYECKUMH SIBICHUSMH U ITPOIIECCAMH,
NPOUCXOASIIUMHA B MUKPOMUPE, OOBSICHATH

gewecms. MPUYUHBI MHOTO0Opa3usl BEIECTR,
- 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U
-8 Tunsr Ilonsrae o Knaccugpuyuposamew
CTPOEHHS, & TAK)KE 3aBUCUMOCTh
KPUCTALTHYESCKUX KPHCTMHH‘;?CKHX TBep/ble BEIIECTBA Ha p ) 5
meTkax. THmbl MPUMCHEHUS BEIIECTB OT UX CBOMCTB.

peuretok. Ilonumepsr. perieTKa KpUCTAUIMYECKNUE U p -

KPHUCTAJUTHYSCKUX
I[eMOHCTpaIII/II/I. prCTAILIITICC aMop(bHI)Ie; IHOJIUMEPHI 11O

pELIETOK: HOHHAs, KoMMyHMKATHBHBIE:
Mogaenu MPOUCXOXKIACHHUIO.

MOJICKYJISIpHAas, aTOMHasl, Vemanasiueams 1. ApryMeHTHpPOBaTh CBOIO TIO3MIIUIO U
KPUCTATITHIECKHUX

PHCTAILTIECC METaJIIn4ecKasl. KOOPJMHUPOBATH €€ C

peueToK pa3sandHbIX 3aBUCUMOCTDb MCXKY TUIIOM

XapakTepHble o MO3ULUSMHU APTHEPOB B COTPYAHUYECTBE
TUIIOB. HpI/IMepI)I o XUMHUYCCKOU CBA3H, TUIIOM

. (bmznueckue cBoiicTBa o MIPH BBIPA0OTKE OOIIEro PeIieHus B
BEIIECTB C MOHHOIA, KPUCTAJUIMYECKOU pEelIeTKU U o
o BEIIIECTB, 00YCIIOBJICHHBIC (DHIMUECKUME CBOHCTBAMM COBMECTHOM JIEATEIILHOCTH.

aTOMHOM, . TUIIOM KPUCTAJJIMYECKOU 2. AIeKBaTHO HUCIOIb30BaTh PEUEBHIE
MOJICKYJIIPHOH U BCIICCTB.

. pELIETKH. Obwsicsimb SIBICHIE CpeACTBa IJIsl PELLICHUS PA3IUYHbBIX
METAJLITHECCKOM IIporno3upoBanue KOMMYHUKATUBHBIX 3a7a4; BIAJETh YCTHOM
KPUCTAJUIMYECKUMU o AJUIOTPOIINH. » .

CBOMCTB BEIIIECTB I10 TUITY Hamiocmpupoeams 310 Y IUCBMEHHOH PEYbl0; CTPOUTH
elIIETKaMH. N
b KPUCTAJUIMYECKOU MOHOJIOTHYECKOE KOHTEKCTHOE
O3HakoMJIEHUE C SIBJICHUC pa3JIMYHBIMHA
8 peuIeTKu u oOpaTHast BBICKA3bIBAHHE,
KOJUJICKITUEH npruMepamu.
3ajada. AJIOTpONus, JIMYHOCTHBIE:
MOJIMMEPOB: T v
0 °po 00YyCIIOBJICHHAS TUTIOM 1. YMeThb o1leHUBaTh IPaBUIHLHOCTh
J1acTM u N N
1acTMace . KPUCTAJUIMYECKOM BBINOJIHEHUS yueOHOH 3a1a4H,
BOJIOKOH, U U 17071 -
OIIOKOH, SIS pEIICTKH. COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHMS.
U3 HUX.
3 Amop(HEBIE BelecTBa. 2.AHanu3UpPOBaTh SMOIMOHAILHBIC
COCTOSIHMSI, ITOJTyYEHHbIC OT YCIEIIHOU
(HEeycnenHoi)
JIeSITEIbHOCTH, OLIECHUBATh UX BIMSHUE Ha
HaCTPOCHHE YEIOBEKA.
9 Hucreie BemecTsa u Otnuuue cmeceit oT Haxooums oTnnuust cMeceit PeryisTusnbie:

CMCCH.

1. [InanmpoBaTh CBOW ACHCTBUS B




JdemoHcTpanuu.
O06pa3ipl MUHEPaIOB U
TOPHBIX MMOPOJ.

XUMHYCCKHUX CO@HHHCHHﬁ.

I"'omorennsie u
TeTePOreHHBIC CMECH.
MaccoBas n o0ObemMHas
J10JIM KOMIIOHCHTA B
CMECH.

ITpumecu. Bausuue
npuMecei Ha CBOMCTBaA
BeulecTB. MaccoBas u

00BeMHast J0JIU IPUMECEH.

OT XUMHNYECKHUX COG}IHHGHHﬁ.
Ompasicams COCTaB CMeCei ¢
IIOMOIIBIO ITOHATHUA

«JI0JIs» MaccoBas 1
o0beMHas.
Ilpouzeooumsv pacyeTrsl C
HUCIIOJIL30BAHUEM DTOTO
HOHSITHS.
Yemanasnusamo
3aBUCUMOCTh MEX]TY
pa3IuIusIMU B GU3HISCKUX
CBOMCTBaxX KOMIIOHEHTOB
cMecel B criocobaMu ux
pa3aeieHus.

COOTBETCTBHH C [IOCTaBJICHHOI

3ajaueil U YCIOBUSIMHU €€ pealn3alny.
ITo3HaBaTeJIbHbIE:

1. OcymecTBasTE BHIOOD

Hanboiee 3(h(HEKTUBHBIX

Croco0O0B pelICHHS 3314 B

3aBUCUMOCTH OT KOHKPETHBIX

YCIIOBHH.

2. CtpouTh I0Ka3aTeIbCTBA B OTHOILICHUN
BBIIBUHYTBIX TMIIOTE3 U (OPMYIHMPOBAHUE
BBIBOJIOB.

KomMmyHuKkaTuBHbBIE:

1. CoBepuieHCTBOBATh YMEHUE
JOTOBAapUBAThCS U MPUXOIUTH K 00IIEMY
PEIICHHIO B COBMECTHOM ACATEILHOCTH.
JIMYHOCTHBIE:

1. ®opMupoBaTH BEIPAXKEHHYIO
YCTOMYMBYIO Y4€OHO-TI03HABATEIbHYIO
MOTHUBAIIMIO YUCHUSI.

10

HucnepcHbie
CHUCTEMBI.
JdemoHcTpanuu.
OO6pasnpl  pa3iIM4YHbBIX
TUCTIEPCHBIX ~ CUCTEM:
SMYJIBCHH, CYCIIEH3MH,
a3p030JIU, TeITU U 30J1H.

ITonsiTue 0 AUCHEPCHBIX
cucreMax. JucnepcHas
¢daza u mucriepcuoHHas
cpena. Knaccuduxanus
JUCIIEPCHBIX CUCTEM B
3aBUCUMOCTH OT
arperaTHoro COCTOSIHUS
IucrepcHoi (asbl u
JTUCTIEPCUOHHOM Cpeibl.
I'omorennsie u
reTepOTeHHBIE AUCIIEPCHBIE
CUCTEMBI.
I'pybommcmiepcHbIE
CHCTEMBI: DMYJIbCHH,
CYCIIEH31H, a3PO30JIH; UX

NpeaACTAaBUTCIIN U 3HAYCHUC.

TonkoaucnepcHbie
CHUCTEMBI: TeIH U1 30JI1; UX
MPEACTABUTENN U 3HAYCHUE.
Konmonnusie cuctemsl, nx
OTIINYHUS OT UCTHHHBIX
pacTBOPOB.

Dddext Tunmans. leau:
MMHAIIEBbIE, KOCMETHYECKHE,

Xapaxmepuzosams pa3nIHbIE
THUIIBI ILI/ICHepCHBIX CUCTEM Ha
OCHOBE arperaTHOro COCTOSIHHS
JUCTiepCHOM (hasbl 1
JIUCIEPCUOHHOM CpEJIbI.
Packpwvisamsv ponb pa3TMaHbBIX
THTIOB TUCTIEPCHBIX CHCTEM

B )KM3HHU IPUPO/IBI U 00IIIECTBA.

PeryasiTuBHbIe:

1. BHocuts HE0OXOANMBIE KOPPEKTHBHI B
JIEHCTBHE IIOCJIE €r0 3aBEPILEHUS Ha
OCHOBE €r'0 OLICHKU U yueTa XapaKkrepa
C/I€TIaHHBIX OIIUOOK.

2. OcymecTBasSTh KOHCTATUPYIOIINN U
MIPEIBOCXHUIIAIONINI KOHTPOJIb 110
pe3yabTaTy U 1o crnocoly ACHCTBUS;
aKTyaJIbHBIH KOHTPOJIb HA YPOBHE
IPOU3BOJIBHOTO.

3. BeyiBuraTh Bepcuu pemieHus mpo0emsl,
0CO3HaBaTh KOHEUHBIN PE3yNbTarT,
BBIOUPATH U3 NIPE/JIOKECHHBIX U UCKATh
CaMOCTOSITEIbHO CPEJCTBA JOCTUKEHUS
LEJIN.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBaTh yCTOHUUBHIN yueOHO-
MMO3HABATEILHOI'O HHTEPEC K HOBBIM OOLIMM
croco0aM perieHus 3a1a4.

2. ®opMHUpOBaTh YMEHHUS yCTAaHABINBATh
CBSI3M MEX/y peajibHO HAaOII0AaeMbIMU
XMMHYECKUMH SIBICHUSAMH U ITPOLIECCAMH,
HPOUCXOSIIIMMHI B MEKPOMHPE, OOBSICHATD




MEIULIMHCKHE,
OMOJIOrHYECKUE U
MUHEpaTbHBIC; UX
peACTaBUTENM U 3HAYEHHE.

11

IIpakTukym Ne 1.
ITonyuenue,
cobupanue u
pacro3HaBaHHUE Ta30B

[Nonyuenue, cobupanue u
pacrio3HaBaHUE ra3oB:
BOJOpOJa, KUCIOPOAa,
YIJIEKUCIIOTO Ta3a,
aMMuaKa, muiend,
ayemunena.

IIpoBoauTh, HAOMIOMATE U
OIHCHIBATh XUMUUYECKUU
SKCIIEPUMEHT 10
MMOJIy4EHHUI0, COOMPaHUIO U
pacro3HaBaHUIO Ta30B.

MPUYUHBI MHOT000pa3usl BEIIECTB,
3aBUCUMOCTH X CBOMCTB OT COCTaBa U
CTPOCHUS, a TAKKE 3aBUCUMOCTh
MIPIMEHEHUS BEIIECTB OT UX CBOMCTB.

KoMMyHHKATHBHBIE:

1. AprymMeHTHpPOBATH CBOIO TIO3HIIUIO U
KOOPJAHHHUPOBATH €€ C

MO3UIMSIMUA TTAPTHEPOB B COTPYIHHYCCTBE
IpU BBIPa0OTKE 0OLIETO PeIIeHus B
COBMECTHOH JAEATECIIHFHOCTH.

2. AeKBaTHO HCIOIH30BATh PEUEBEHIC
CPEJICTBA JIJIS PEIICHHUS PAa3IUnIHbBIX
KOMMYHHKATHBHBIX 33]1a4; BIaJIeTh YCTHON
Y TUCHbMEHHOH PeYbi0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBAaHHUC_

JIMYHOCTHBIE:

1. YMeTh OlIeHUBATh MPaBUIBHOCTD
BBINIOJTHEHUST Y4eOHOH 3a/1a4H,
COOCTBEHHBIE BO3MOXHOCTH €€ PEIIeHHS.
2.AHaIM3UPOBATh SMOIIMOHAIILHBIC
COCTOSIHUSI, TIOJTyYEHHBIE OT YCICIIHOM
(HeycnenHoi)

JIeSITENIbHOCTH, OLICHUBATh UX BIMSHHUC HA
HACTPOCHHE YEJIOBEKa.

TEMA 3. DJIEKTPOJIMTUYECKASA JTUCCOLIMALINA

12-
13

PactBopsl.
DIIEKTPOJINTHI U
HEJIEKTPOIIUTHI.
JemMoHCcTpanum.
Paznnunas
pPacTBOPUMOCTH
BEILIECTB B BOJAE U

HUHBIX PACTBOPUTCIIAX.

MN3meHeHne okpacku
BEIleCTBa pU
Mepexojie u3
TBEPAOTO COCTOSHUS
B pacTBOp

PacTBopsI Kak
TOMOTEHHBIE CHCTEMBI.
PacTBOpenne kak puznko-
XUMHUUYECKUU MpoLieccC.
Pousib BoZiBI B Iipo1IECCE
pacTBOpEHUsI BEIIECTB.
PactBopumocTts u
KnaccupuKanus BEeIIeCTB
10 ATOMY IIPU3HAKY:
pacTBOpUMBIE,
MaJIOpacTBOPUMBIC U
HEpPaCTBOPHUMBIE.
MaccoBas 10J1s1 BelecTBa

Onpeoensimb MOHSATHS
«pacTBOPBI» U

«PaCTBOPUMOCTBY; «IJIEKTPOIUTHD,
«HEDIEKTPOIUTHI»,
«IIEKTPOIUTHYECKAS
JIMCCOLNAIINS.
Knaccuguyuposams BemecTna 1o
MPU3HAKYy PACTBOPUMOCTH.
Ompasicams cOCTaB pacTBOPa C
MTOMOIIBIO TIOHATHH «MaccoBasi TOJIS
BEIIECTBA B PACTBOPE» U «MOAPHAA
KOHYEHMPayus. 6eujecmeay.

Onpeodensimsb MOHSITHS

PeryasitTuBHble:

1. IInanupoBaTh CBOM JICHCTBHS B
COOTBETCTBUH C OCTAaBIICHHOM
3a/1auei U YCIOBUSIMU €€ PEeaIU3allHH.
Ilo3HaBaTeJbHbIE:

1. OcyiecTBisSTh CPaBHEHUE,
KITACCU(UKAITIIO, CAMOCTOSTEILHO
BbIOMpasi OCHOBAHHUS U KPUTEPUHU IS
YKa3aHHBIX JIOTUYECKUX OINepalui.

2. CTpouTh JIOTUYECKOE PACCyKIACHHE,
BKJIIOYAIOIIEE YCTAHOBJIEHUE TPUIMHHO-
CIICICTBCHHBIX CBS3CH.
KoMMYHHKATHBHBIE:

1. Pa3BuBaTh YMEHUE MPOYKTHBHO




(Ha mpumepe cyabbaTa B pacTBOpeE. «QIIEKTPOIIUTHI», pasperarh KOHQINKTHI Ha OCHOBE y4ueTa
meau (11)). TousTHe 06 YIEKTPOIUTAX «HEDJICKTPOJIUTHD», MHTEPECOB U MO3HUIHI BCEX €ro
OO6pa3iibl BEeLIeCTB- ¥ HEDJIEKTPOJIUTAX. «ITCKTPOIUTUYECKAs y4aCTHHKOB.

3IIEKTPOJIUTOB U OCHOBHEIE IIOIOKEHMS JICCOLIHALINSY . JIn4YHOCTHBIE:

HEDJICKTPOJIUTOB. TeopHu Dopmynuposams OCHOBHbBIC 1. ®opmupoBaTh BEIPAKECHHYIO
3IIEKTPOIUTHIECKOIL [IOJIOKCHHSI TEOPHH YCTOHYHBYIO y4eOHO-[I03HABATEIBHYIO
muccormanuy . CTerneHs IIEKTPOITUTHICCKON MOTHBALHIO YUCHHSI.
AIEKTPOJINTHIECKOM AUCCONHNALIHMN.

JMCCOLHMAIIHH, Xapaxmepuzosamu

CHILHBIE B CIabEIe CIIOCOOHOCTD AIEKTPOIIUTA K

SJIEKTPOJIUTHI. Y paBHEHHS ARCCONMANMN Ha OCHOBE

JIEKTPOIUTHYECKOH CTEICHH JICKTPOJIUTHICCKOM

JHUCCOLUALIUMU. ARCCONHALTHH.
3anucviéams ypaBHEHUs
JICKTPOIUTUYCCKON AUCCOLUALIIH

14 I'upponus. I'uaposu3 Kak 0OMEHHOE Xapaxmepuzoeamsb TUAPOIIN3 PeryisTupHble:
JdemouncTpauum. B3aHMOICHCTBUE BEIICCTR KaK O6MEHHOE 1.YuuThIBaTh IPaBUIIO B TUTAHUPOBAHUU U

Paznuuneie ciyyaun
TUJIpOJIn3a colei u
JIEMOHCTpALUS CPEJIbI
pacTBOpOB ¢
ITOMOIIBIO
WHINKATOPOB Ha
npuMmepe KapOoHaTOB
LLIEJIOYHBIX METAJLIOB,
XJIOpHUa aMMOHHUS,
arieraTa aMMOHMUS.

¢ Bomoit. OOpaTuMBbIit
TUJIPOJIN3 COJIEH.
I'maponus 1o kaTuoHy U
aHuony. MoHHsele u
MOJIEKYJISIPHbIE
ypaBHEHUS TUAPOJIN3A.

Cpena (pH) pacTBOpOB

TUAPOJIMUIYIOIINUXCA COJICH.

HeobGpatumeblii runponns
COJIEHL.

B3aUMO/ICHCTBUE BEIIECTB C
BOJIOM.

3anuceleams ypaBHEHUS
peakiuii ruiposimnza
pa3IMYHBIX COJICH.
Paznuuams Tuaponu3 mo
KaTUOHY U aHUOHY.
Ilpeockazvieams peakyuro
Cpeobl B0OOHBIX paCTBOPOB
coJelt, 00pa3oBaHHBIX
CHJIbHBIM OCHOBaHUEM U
¢l1aboii KHCIOTOM, Ca0bIM
OCHOBAHHMEM M CHJIbHOM
KHCJIOTOM.

KOHTpOJIE CIIoco0a permeHms..

2. Beibop nHanbonee 3¢hheKTHBHBIX
Croco00B peleHus 3a1a4.
Ilo3HaBaTe/IbHBIE:

1.Ycnonp30BaTh MOMUCK HEOOXOIUMOI
UHQOPMAIUH JJIs1 BBITIOJTHEHHS y4eOHBIX
3aIaHUN.

2. OcymecTBISTh aHAINA3 O0BEKTOB C
BBIJICJICHHEM CYIICCTBCHHBIX U
HECYIICCTBCHHBIX PU3HAKOB/
aHAJIM3UPOBATh, CPABHUBATH,
KJIAaCCU(PUIIMPOBATH U 00001ATh PaKThI U
SIBJICHUSL.

KoMMYHHKATHBHBIE:

1.YuuTheIBaTh pa3Hbie MHCHUS U CTPEMSITCS
K KOOpAUHAIIMY PA3IUYHBIX MO3UIIUH B
COTPYAHUYECTBE.

2. AZICKBATHO, OCO3HAHHO U MPOU3BOIHHO
CTPOUTH PEUEBHIC BHICKA3BIBAHUS B YCTHOM
U MMUCbMEHHOM peyHn.

JIMYHOCTHBIE:

1. YMeTh COOTHOCHUTH CBOM IEHCTBUA C
IJTAHUPYEMBIMU pe3yJbTaTaMu,
OCYIIECTBIATH KOHTPOIH CBOCH




NIEATCITLHOCTH B MPOTIECCE TOCTIKCHUS
pe3yJibrarta.

15 TlosTopenne 1 06061amp 3HAHKS O HEPHOAMIECKOM 3aKOHE U CTPOGHHH aToMa, PeryisiTuBHbIe: 5
obobuenne TeM: BEIIECTB; KJIAaCCU(UKAIMI U CBOMCTBAX OCHOBHBIX KJIACCOB 1. Perexcns criocobos 1 ycnosHii
«lleproaaecKui 3aK0H HEOPraHMYECKUX U OPraHUYECKUX COEIMHEHHUI B CBETE TEOPHH ACHUCTBHUA, KOHTPOIIb H OLCHKA MTPOIIeCCa 1
Y CTPOCHHE aTOMa, SIEKTPOTHTHIECKO JUCCONHMAIIHHL PE3YIBTATOB JEATENBHOCTH. OpI/IeHTaum{v
«Crpoenne BewecTsay, Yemanaenusams BHYTPUIIPEIMETHBIE CBSA3H MEXKLY OPTaHHYECKON 1 Ha TIOHUMAHHE NPUHIHH yCriexa B yIeOHo
«Teopus . HEOPraHMYECKOM XMMHEH B CBETE 0OMIET0, 0COOEHHOT0 ¥ ¢AMHUYHOTO. ACATCIBHOCTH.
3JIEKTPOJIUTHIECKOM Ilo3HaBaTe/bHbIE:

JUCCOLIALIII, 1. Y4ueOHO-TI03HABATEIHHBIN HHTEPEC K
MOJIFOTOBKA K HOBOMY Y4€OHOMY MaTepHaly U crocodam
3a4E€THOMY pelieHusl HOBOM YacTHOMU 3aJayH.
TECTHPOBAHHMIO. KoMMYHHKATHBHBIE:

16 3aueTHoe IIpo6ooums pedaeKcuio COOCTBEHHBIX JOCTHKEHHI B O3HAHUH 1.Yuutsisats p a3HI’ée MHCHUA 1
TECTHpOBAHUE 110 BBINIEM3YYEHHBIX TEM. AHANU3UPO6AMb PE3YIIBTATHI 3a4E€THOTO (opmynuposats cobeTbenHOE MHCHNE
TeMam: 5 TECTUPOBAHHUS U BHICTPAUBATh ITyTH JOCTUKEHHUS 5KEIaeMOT0 YPOBHS M TIOSHLIMIO, apryMCHTHPOBATE 1
«IlepruonyecKuii 3aK0H YCIIEITHOCTH. KOOPMHHMPOBAT ©F C MOSHLMAMH
U CTPOEHHE aTOMa, NapTHEPOB B COTPYAHMYECTBE IIPU
«CTpoeHue BelecTBay, BBIPAOOTKE OOILErO PEIICHHUS.

«Teopust JInyHOCTHBIE:
3IeKTPOJIUTHYECKOI 1. TIpuMEeHATH MONyYEHHBIE 3HAHUS B
JIUCCOLUAIINY. TIOBCEIHEBHOM JKHM3HH.
TEMA 4. XUMNWYECKUE PEAKIIU
17- Kiaccudukanus Peakiuu, uayiue 6e3 PerviasiTuBubie:
Knaccugpuyuposamew
18 XUMHUUYECKUX HU3MEHEHUS COCTaBa 1. PaGoras o miaHy, CBEpsATh CBOU
. XMMUYECKHE PEAKIUH T10 N
peaxiuii. Benlects. Kiaccudukanus JIEHCTBHS C LENBIO U, TIPU HEOOXOAMMOCTH,
Pa3IMYHBIM OCHOBAHMSM.
JleMOHCTpaLUH. 10 YUCITy U COCTaBY MCIIPaBJIATH OMIMOKH CAMOCTOSATENBLHO.
Pa3znuuams ocobennocTn
DK30TEPMUYHOCTb pearupyronmx BEIEeCTB U . 2. KOppeKTHpOBAaTh JEATENbHOCTh: BHOCHTD
. Kinaccu(GUKaluy peakiuii
peaKIMu cepHoii HPOJYKTOB PEaKIUH. : U3MEHEHHS B IIPOLECC C YIETOM
B OpraHUYeCKOi XUMUHU. g
KHUCJIOTHI C Peakiuu pasioxKeHus, . BO3HUKILIHUX TPYJAHOCTEH ¥ OMIHOOK;
Xapaxmepuzoeams TEIIOBOM
I'MJIPOKCUIOM HATPHSL. COEJIMHEHHs, 3aMEILEHUS HaMeyaTh CII0COObI MX YCTPaHEHHS.
3P PEKT XUMUIECKHX
DHAOTEPMUYHOCTb u oOMeHa B . Ilo3HaBaTelbHbIE:
. . peakuuii 1 Ha ero OCHOBE
peaKIy TMMOHHOM HEOPraHUYeCKOH XUMUH. ASTHATE SK30n 1 1. ®opMupoBaTh YMEHUs YCTAHABINBATh
KHCJIOTBI C Peakuuu npucoenHEHNS, P CBSI3M MEXy PEalbHO HAOII01aeMBIMH
SHIOTEPMHUYECKUE PEAKILIUU.
I'MIPOKapOOHATOM OTIIEIICHUS, 3aMEIIECHUS U N XUMHYECKUMH SBICHUSAMH H IIPOLECCAMH,
Ompadsicams TEMIOBOM
HaTpusl. U30MEpU3aliU B HPOUCXOAIIMMH B MUKPOMHUPE, OOBACHATH

3P heKT XUMHIECKUX peaKIThi
Ha MUCHhME C ITOMOIIILIO
TEPMOXVUMHUYECKUX yPABHECHH.
IIpo6ooums pacueThl Ha OCHOBE

OpPraHUYeCcKON XUMHUH.
Peakuun nonumepusanun
KaK YaCTHBIH Ci1y4dai

NPUYUHBI MHOTOOOPa3usl BELIECTB.
2. ®opMupoBaTh yMeHHS O€30MaCHOTO U
3((HEeKTUBHOTO HCIIONE30BaHUS




peaKuuil MPUCOETUHEHHUS.
DK30- U 9HJIOTEPMUUYECKHE
peaKkuuu.
TepmoxumMudeckue
ypaBHeHus. Pacuer
KOJIMYECTBA TEIUIOTHI 1O
TEPMOXUMHYECKUM
YPaBHEHUSIM.

TEPMOXUMHYECKHX YPAaBHEHHUH.
Habnooams u onucvieamo
JIEMOHCTPallMOHHbII
XUMHUYECKHUM DKCIIEPUMEHT.

71a00pPaTOPHOTO 000PYIOBAHMUS.
KoMMYHHKATHBHLIE:

1. [InanupoBaTh yuebHOE
COTPYIHUYECTBO C yUUTEIEM U
CBEPCTHUKAMU; BIIAICTh
MOHOJIOTHUECKOU U JTUATIOTHUECKOM
(hopMaMu pevr B COOTBETCTBUH C
HOpPMaMH POJTHOTO SI3bIKA.

JIMYHOCTHBIE:

2. Pa3BuBath CriOCOOHOCTH K CAMOOILICHKE
HA OCHOBE KPUTEPHSI YCIICITHOCTH YUCOHOM
JICSITEIILHOCTH.
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CkopocTh
XUMHUYECKOU
peakuuu.
JleMoHCcTpaMn.
Paznoxenue
TepOKCHIa BOJOPOIA
C TIOMOIIIBIO
HEOPTaHUYECKUX
KaTajan3aTopoB

U IIPUPOIHBIX
00BEKTOB,
COJIepIKaIuX
KaTanasy (Ceipoe
MSICO, KapTo(deib).

BunsiHue paziuyHbIX
(hakTOpOB Ha CKOPOCTH
XMMUYECKOH peakLnu:
MIPUPOAA U KOHIEHTPALHS
pearupyoIumx BemecTs,
TUIOINAAb COTPUKOCHOBEHHMS
pearupyoumx BeLecTs,
TeMmIeparypa, KaTain3aTopbl.
ITpumepsl
KaTAIUTHYECKUX
IIPOLIECCOB B
MPOMBIIIICHHOCTH,
TEXHHKE, OBITY.
DepMEeHTHI ¥ UX OTIINYHS
OT HEOPTraHUYECKHUX
KaTaJIn3aTopOB.
IIpumenenue
KaTaJIn3aToOpPOB U
bepmeHTOB.

Packpvieame Bnusinue
pa3n4HbIX (PaKTOpOB Ha
CKOPOCTh XUMUYECKOH PEaKIHH.

Xapaxmepuszosamuo
KaTajan3aTopbl U KaTallu3 Kak
COCOOBI yIIpaBJICHHUS
CKOPOCTBIO XMMHUYECKOH
peakuuu. Ha ocHOBe
MEKIIPEIMETHBIX CBSI3EU C
Ouonorueut ycmanagiueans
o01ee, ocoOeHHOE U
eIMHUYIHOE 1151 (PepPMEHTOB
KaK OMOJIOTHYECKHUX
KaTajan3aTopoB.
Packpwvieams ux poib

B OpraHu3aIyy KU3HU Ha
3emiie, a TaK)KE B MUIIEBOU U
MEIUIIUHCKOH
MMPOMBIIILICHHOCTH.
IIposooums, nabaooamo u
onucvleams XUMHYECKHUH
AKCIEPUMEHT C ITOMOIIIBIO
POJTHOTO sI3bIKA U SI3bIKA
XUMUH.

PeryasiTuBHbIe:

1. KoppexTupoBaTh paboTy 10 X0y
BBIMOJIHEHHUS 33[aHUS TP YKa3aHUU eMy
Ha ONIMOKU U3BHE.

2. UnentudunupoBaTh COOCTBCHHBIC
MPOOJIEMBI U ONIPECIIATh TIABHYIO
npobiemy.

Ilo3HaBaTeJIbHBIE:

1. OnpenensaTh MOHATHS, CO3/1ABATh
00001IIeHHSI, yCTaHABIMBATh AHAJIOTHH,
KJIacCU(PHUIIMPOBATH, CAMOCTOSTEIILHO
BHIOUPATh OCHOBAHUS M KPUTEPUU IS
KJIacCH(UKAIMH, YyCTaHABIUBATh
PUIUHHO-CIICICTBEHHBIE CBSI3H.

2. YMeerT BBINOJHATE JTOTHYECKUE TENCTBUSL
abcTparupoBaHusl, CpaBHEHNS, HAXOKIEHHUS
00X 3aKOHOMEPHOCTEMH, aHaNIN3a,
CHHTE3A.

3. BHocHTh HEOOXOAMMEIE JOITOIHEHHS U
KOPPEKTHBBI B TUIAH U CIIOCO0 AEHCTBHS B
ClTydae pacxoxICHHS dTaJoHa C pealbHBIM
JICHCTBUEM U €T0 TIPOTYKTOM.

KoMMYHHKATHBHBIE:

1. IlpuHUMATH MTO3UIUIO COOCCETHUKA,
MMOHUMAsl TIO3MIINIO IPYIOro, pa3jinyaTh B
€ro peur: MHCHHE (TOUKY 3pEHH),
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OOpatuMocTh
XUMHUYECKUX
peakuuii.
XUMHYECKOE
paBHOBecHE.

OoOpatumbie u
HeoOpaTHUMEbIC PEaKITHH.
XUMHUYECKOE PABHOBECHUE
M CITOCOOBI €T0 CMEIICHUS
Ha TIpUMEpe MOTyICHHUS
ammuaka. [Tpunuun Jle
[lartense.

Xapaxmepuzosamuv
COCTOSTHHSI XUMHYECKOTO
paBHOBECHS U CITOCOOBI €T0
CMEIICHUSI.
Ilpeockasvieams
HAIIpaBIICHUE CMEIICHUS
XUMHYECKOTO paBHOBECHSI
MPpU U3MESHEHUHU YCIIOBUM
MIPOBEIICHUS O0OpaTUMOM
XUMHYECKOU peaKIiui.
Apeymenmuposams BIOOD
ONTHUMAJIBHBIX YCIOBUM
MIPOBEACHUS
TEXHOJIOTHYECKOTO
nporecca.

Habaooames u onucwvieams
JIEMOHCTPATMOHHBIN
XUMUYECKUN DKCEPUMEHT.

JIOKa3aTeJIbCTBO (apryMeHThI), (aKThl;
THIIOTE3bI, AKCUOMBI, TEOPHH.

2. JloroBapuBathbcs O paBHiIax U BOIPOcax
IUTSE 0OCY>KJIEHUS] B COOTBETCTBHUH C
MOCTABJICHHOM TIEepe]l TPYIIoi 3a1aue.
JIMYHOCTHBIE:

1. JleMOHCTpHPOBATHh WHTEIUIEKTYAIbHBIE H
TBOPYECKHE CIIOCOOHOCTH, OTBETCTBEHHOE
OTHOLICHUE K 00YyUeHHIO, TO3HABATEIIbHEIC
WHTEPEChl U MOTHUBBI, HATIPABJICHHBIC HA
M3y4eHUE TIPeMeTa; OCO3HAIOT IIECHHOCTh
3JI0pOBOTO U O€30I1acHOro 00pa3a KU3HU.
2. ®opMHUpPOBATH aJIEKBATHYIO CAMOOIICHKY,
OCO3HAaHHOCTh YUEHUS U yIeOHOH
MOTHBAIINH, 3ICKBATHOE pearnpoBaHre Ha
TPYIHOCTH.

3. @opMHUpPOBATh KPUTHIECKOE OTHOIICHHE
K HH()OPMAINU 1 N30UPATETHHOCTH €6
BOCIIPHATHS, yBaXXEHUE K HH(OPMAIIUHU O
YacTHOM JKWU3HU U MH(POPMAIIMOHHBIM
pe3ylbTaTaM IPYTHX JIIOJEH.
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OKHCJIMTEIbHO-
BOCCTAaHOBUTEJIbHBIC
peaxinu (OBP).
JleMoHcTpaMu.
ITpocreiimue
OKHCJIMTEIbHO-
BOCCTaHOBUTCIBbHBIC
peakuu:
B3aUMOJICHCTBHUC
IIMHKA

C COJISHOM KHCJIOTOM
M JKene3a ¢

cynbdarom meau (11).

CreneHb OKHUCIICHHUS U €€
omnpeneseHue o popmyie
COCIMHEHHUSI.

OKHUCAUTEIHLHO-
BOCCTAaHOBUTEIIHLHBIE
peakiuu. OKUCIUTENb U
BOCCTAHOBUTEIb.
Oxucnenue u
BOCCTAHOBJICHHE.
CocraBiieHue ypaBHEHUMN
OKHCITUTEIHHO-
BOCCTAaHOBUTCJIIbHBIX
peakiuii METOAOM
AJIEKTPOHHOTO OalraHca.

Xapaxmepuzoeams
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIbHBIC
peakuu

KakK IPOIECCHI, IPU KOTOPBIX
W3MEHSIIOTCS CTETICHU
OKHUCJICHUS aTOMOB.
Cocmaensams ypaBHEHUS
OBP

C IOMOIIBIO METO1a
AIIEKTPOHHOTO OalraHca.

Ilposooums, nabawoams u
onuceleams XUMAYECKUN
AKCIIEPUMEHT C ITOMOIIBIO
POJIHOTO SI3BIKA M SI3BIKA
XUMUH.

PeryasiTuBHble:

1. OcymiecTBIsATh, KOHCTATUPYIOIIUN U
MPEABOCXUIIAIOIINI KOHTPOIIb 110
pe3yapTaTy | 10 CTI0cO0y NeCTBHS,
aKTyaJIbHBIA KOHTPOJIb Ha YPOBHE
MIPOU3BOJILHOTO.

Ilo3HaBaTeJIbHbIE:

1. Co3maBaTh 1 IpeoOpa3OBHIBATH
MOJICNI U CXEMBI JJIs PEIICHUS 3a/1a4.
KoMMYHMKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE U
MTO3ULNI0, ApTYMEHTHPOBATE U
KOOPJIUHHUPOBATH €€ C MO3ULIMSIMH
MapTHEPOB B COTPYIHUUECTBE NMPHU
BbIpa0OTKE OOIEro pemeHus B
COBMECTHOM JEeATETbHOCTH

JIn4YHOCTHBIE:

1. ®opMupoOBaTh 3KOJIOTHYECKOE
MBIIIUIEHHE: YMEHHUE OLIEHUBATh CBOIO
JIEATENBHOCTD U MOCTYIKH APYTUX JIOAEH C
TOYKH 3pEHUS COXPaHEHUS OKPY>Karomei
CpEJIBL.
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ONEeKTpoIn3.

ONEeKTpOJIN3 pacTBOPOB U
pacIuiaBoB 3JIEKTPOJIUTOB.
ITpakTnueckoe 3HaYeHUE
DJIEKTPOIN3A.

XapaxkTepus3oBaTb
3JIEKTPOJIN3 KAK
OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIN
nporuecc. [Ipecka3piBaTh
KaTOJHbIE U AaHOJHbIC
IpoHeCChl U OTpaXaTb UX HaA
MMUChbME JJIsI PACIIaBOB U
BOJIHBIX PacTBOPOB
AJIEKTPOJUTOB. PackprIiBaTh
MMPAKTUIECKOE 3HAUCHUEC
3JIEKTPOJIN3A.

23

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIMHCHUM.

IIpocTthie u cOXKHBIC
BEIIIECTBA.
Kiraccudukarms okCuaos,
KHCJIOT, OCHOBaHUM,
CoJIeH.

OmpenenstoT
MMPUHAJIC)KHOCTb BEIIESCTB K
pa3IMYHBIM KJlaccam
HEOPTaHUICCKUX
COCIMHCHUM.

PervasitTuBubie:

1.IIporno3upoBath pe3yiabTaT B OCHOBHOM
yueOHbIX (110 00pasily) 3a7aHui,
TUTAHUPOBATH AJITOPUTM €T0 BBITOJIHEHHS.
2. COOTHOCHUTB NTPOMEXKYTOUHBIE U
KOHEYHBIE Pe3yJIbTaThl CBOCH
JESITEIIbHOCTH C TEIBI0 HITH ¢ 00pasIioM,
NPEIJIOKEHHBIM YUUTEIIEM.

Ilo3HaBaTeJbHBIE:

1.IIpumensITh MeTO1BI HHPOPMALTIOHHOTO
MIOMCKA, J0OBIBAaeT HOBBIEC 3HAHMUS, B TOM
YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX
CPEACTB.

2. Beibupaet Hanbonee 3phekTuBHEBIE
CIIOCOOBI peIIeHNS 3a4a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUU.
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OO61mne cBOWCTBA
meTtamioB. Koppo3us
METAaJIOB.
JleMoHcTpaMu.
Pesynbrarel
KOPPO3HUHU METAJUIOB B
3aBUCHUMOCTH OT
YCJIOBHH €€
MPOTEKAHUS

O3HakOMJIEHHUE C

KOJJIEKIIMEN METAJJIOB.

ITonoxxenne MeTaaioB B
ITepuoanueckoil cucteMe u
0COOEHHOCTH CTPOCHHS UX
aTOMOB U KPUCTAJLJIOB;
oOmue huznueckue
CBOICTBa METaJIOB

(moBTOpCHUE).

OO6mue XAUMHUUYECKUE
CBOICTBA METAIJIOB Kak
BOCCTAaHOBUTECJIICH:
B3aMMO/ICHCTBHUC C
HeMeTaJITaMHU
(ramorenamu, cepoit,
KHACIOPOJIOM),
B3aUMOJENHCTBUE
IISJIOYHBIX nu
IMESJIOYHO3CEMCEIIbHbBIX

METAJIJIOB C BOOOM.
CBoliCTBa, BLITCKAIOIINE
M3 IOJI0KEHUS METaJJIOB B
AIIEKTPOXUMHUIECKOM PSIIY
HAaIPsHKSHUS
(B3amMopeiicTBHUE C
pacTBOpamMu KUCIIOT

U CoJIeii), MEeTa/NIOTEPMHSL.

Ob6o6wams 3HAHUS U JCNIaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
MOJIOKEHHUSI U U3BMEHEHUM
CBOMCTB METAJJIOB B
nepuoax U rpymmax
ITepronnyueckol CUCTEMBI.
Xapaxmepuzosamsv o011
XUMHUYECKHE CBOMCTBA
METaJIJIOB KaK
BOCCTaHOBUTEJICH Ha OCHOBE
CTPOCHHUS UX aTOMOB U
MOJIOKEHHUSI METAJIJIOB B
3JIEKTPOXUMHUYECKOM Py
HAMPSDKCHUS.

Xapaxmepuszosamo u
OIIMCBHIBATh KOPPO3HUIO
METAJUIOB ,H CIIOCOOBI
3alUTHl METALIIOB

OT KOPPO3HUH.

KoMMYHHKATHBHLIE:

1. Opranu3oBbiBaTh W  IUIAHUPOBATH
y4e0HOe COTPYOHHYECTBO C YUHTENIEM U
CBEPCTHUKAMH,  ONPEHACISATh LETU U
hyHKIUM YYaCTHHUKOB, CITOCOOBI
B3aUMOJICHCTBUS; IUTAHWPOBATHL  OOITHE
CITOCOOBI paOOTEHI.

2. YUuThIBaTh Pa3HbIe MHEHUS U CTPEMUTCS
K KOOPJMHAIIUN PAa3INYHbBIX TIO3HUIIUN B
COTPYTHUYECTBE.

JIMYHOCTHBIE:

1.®dopmMupoBaTh CaMOyBaXKEHUE U
SMOLUOHAIBHO-TIOJIO0KUTEIBHOE
OTHOILIIEHUEC K 0666, BUJIHBI 'OTOBHOCTb
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO
MO3ULINI0, KPUTHYHOCTh K CBOUM
IMMOCTYIIKaM X YMCHHE aICKBATHO UX
OlICHUBATh.

2. ®opMUpOBaTh TOTOBHOCTH K
nepexoay K caMmoo0pa3oBaHUIO Ha
OCHOBE Y4eOHO- IT03HABATEIbLHOU
MOTHUBALMH, B TOM YHUCIIE

TOTOBHOCTH K BBIOOPY

HarpasJieHHUs TPOPHIHLHOTO

ITonsitue o Koppo3uu 06pa3oBaHmsL.
meTtamioB. CriocoOnl
3aIUTEl OT HEE.

25 OO1ue cBoiicTBa PeryasituBHble:

HEMETaJLJIOB.
JdemoHcTpanuu.

O3HaKOMJICHHE C
KOJIIEKIIMEH
HEMETaJlJIOB.

XUMHYECKHE CBOMCTBA
HEMETAJIOB KaK
OKHCIIUTEIICH.
BzanmopeiicTtBue ¢
MeTalaMu, BOJIOPOJIOM U
IPYTUMH HEMETaJTaMH.
CBolicTBa HEMETAJIOB KakK
BOCCTaHOBHUTECIICH.
BzanmoeiicTtBue ¢

Xapaxmepuzosamuv odbune
XUMHYECKHUE CBOMCTBA
HEMETaJIOB KakK
OKHCJIUTEIICH 1
BOCCTAaHOBHUTEJEH Ha OCHOBE
CTPOCHHS UX aTOMOB U
[10JIOYKEHHUSI HEMETAJIJIOB B
psany
AJIEKTPOOTPULIATEIIBHOCTH.

1. Pa3BuBaTh yMEHHE CAMOCTOSTEIIEHO
AICKBATHO OLICHUBATH HpaBI/IHBHOCTB
BBINOJIHEHHS AEHCTBHS U BHOCUTD
HE00XOIMMBIE KOPPEKTHBEI B HCIIOJTHCHUE
KaK I10 XOJIy €T0 peaju3allui, Tak U B
KOHIIC JICHCTBUS.

Ilo3HaBaTeJbHBIE:

1. Co3naBath, MPUMEHSATH U
peoOpa3oBLIBATh 3HAKH W CHMBOJIBI,




MPOCTBIMHA U CIOKHBIMHU
BeIleCTBaAMHU-
OKHCIUTEIISIMH.

MOJIEITA M CXEMBI JUISl PEIICHUS] YICOHBIX U
MO3HABATEIBHBIX 3a]1a4.
KoMMYHHKATHBHLIE:

1.Bnanets quanorudeckoi pedsio,
BBITIOJHSISI Pa3IMYHbIC POJIU B TPYIIIIE,
YMEET COTPYTHUYATh B COBMECTHOM
pereHuH MpoOIeMBI (3a1aUH ).
JIMYHOCTHBIE:

1. [IpuMeHATH NOTYYCHHBIC 3HAHUS B
MTOBCEIHEBHOM JKU3HH.

26 OxCcHunbl.
CTtpoenune, HOMEHKIATYypa, Ocesausatom cOCTaB,
Kknaccudukanms u CTPOCHUE U KJIACCU(PUKAITUIO
CBOMCTBa OKCHJIOB. OKCHJIOB, UX HOMEHKJIATYPY.
Baxmneiimue XapaxkTepusyroT Ux
MPEICTABUTEIN ITOTO CBOWMCTBA.
KJjacca.
27 KucnoTsr. Xapaxkmepuzoeams CBOUCTBA
OmpeneneHue KUCIOT B
JdemoHcTpanuu. CBeTe Teopuu KHUCIIOT.
Pazbaprenne . AIEKTPOIUTHIECKOI Oceausaiom cocras,
KOHINCHTPUPOBAHHON CTPOCHHE ¥ KIaCCUDUKAITUTO

CEpHOM KHUCJIOTHI.
O3HaKOMJIEHHUE C
KOJUIEKIIMEN KHUCIIOT.

nucconuanuu. Okpacka
WHJIMKATOPOB B pPacTBOpax
kucyiotr. O0ime
XUMHUYECKHUE CBOMCTBA
HEOPraHUYEeCKUX U
OpPraHWYECKHX KHUCIIOT B
CBETC MOJICKYJISIDHBIX U
HOHHBIX IIPEJACTABJICHUM:
B3aUMOJCHCTBHE C
MeTaJulaMU, OKCUJaMU U
THAPOKCHUIAMU METAJIJIOB,
COJISIMH.

KHCJIOT.

Ilposooums, nabarwoams u
onucvLl8amb XUMAYECKUH
SKCHEPUMEHT C ITOMOIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XUMHH.

PervasTuBHbBIE:

1. BeigBurath BepCuu perieHus mpooIeMel,
OCO3HaBaTb KOHEYHBII PE3YJIbTAT,
BBIOMPATH U3 MPENJIOKEHHBIX U UCKATh
CaMOCTOSTETFHO CPECTBA TOCTHKCHHS
LIEJIH.

2. BHOCHTH HE00XOIMMBIE KOPPEKTHBEI B
NIEHCTBHE MTOCIIE €TO 3aBEepIICHUS Ha
OCHOBE €T0 OIICHKH M yueTa Xapakrepa
CIIENaHHBIX OLIUOOK.

Ilo3HaBaTeJIbHBIE:

1. YMeTh onpenensiTb BO3MOXKHbBIE
HCTOYHUKH HEOOXOIUMEIX CBEACHUMH,
MIPOU3BOINTH TOUCK HH(OPMAITUH,
aHAJIM3UPOBATH U OLIEHUBATH €6
JIOCTOBEPHOCTb.

2.000011aTh MOHATHI —

OCYIIECTBJIATH JIOTHYECKYIO

OTIepaIfio TIePEX0/1a OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSITHIO, OT
IIOHATHS C MEHBILINM

00BEMOM K HOHSATHIO C OOJIBIINM 00BEMOM.

KoMMYHHKATHBHBIE:

1.OpraHu30BBIBaTH U IJIAHUPOBATH
yaebHoe

COTPYIHHYECTBO C YIUTEIIEM U
CBEPCTHUKAMU, OTIPEJICIIATH TSI 1
(DYHKIIUH YIaCTHHUKOB, CITOCOOBI
B3aMMOJICHCTBHYSI; TUTAHUPOBATH OOIIIHEC
CHOCO0BI paboTHI.

2. Berymate B auanor, a Takxke
Y9aCcTBOBATH B KOJJICKTHBHOM OOCYKICHHUH




mpo0JieM, y4acTBOBaTh B TUCKYCCHU U
apryMEHTUPOBATh CBOIO MO3UIHIO.
JIMYHOCTHBIE:

1. ®opMUpOBATH IKOJIOTHIECKOE
MBILIJICHHE: YMEHHE OLICHUBATh CBOIO
JeSITeIbHOCTD M MOCTYIKU IPYTUX JI0eH ¢
TOYKH 3pEHUS COXPaHEHHS OKPYKaroIIeit
CpEIIBL.

2. ®opMuUpOBaTh OTBETCTBEHHOE
OTHOLICHHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH, O0YUAIOIINXCS K
CaMOPa3BUTHIO H CAMOOOPa30BaHUIO

28 OcHoBanwus. Okpacka UHJIUKATOPOB B XapakTrepu3oBaTh CBOMCTBaA PeryasituHbie:
JleMOHCTpALHH. PacTBOpPAX ILEI0YCHH. OCHOBAHMIL. 1. CaMOCTOSTEIIEHO OCO3HABATH IPHYNHEI
Peaknus Knaccupuxanus Pasnmuats obmee, CBOETO ycITiexa WM HeycIieXa i HaXOIUTh
HEUTpaIn3aliu. ocHoBaHHUN. O0IIHE OCOBEHHOE ¥ €ANHATHOS B CIIOCOOBI BBIXOJIa M3 CUTYallUU HEeycIexa.
Ilonyuenue XUMHWYECKHE CBOMCTBA CBOHCTBAX MMAPOKCHIOB H 2. YUUTBCSA CaMOCTOSATENLHO CTAaBUTh
HEPaCTBOPUMOTO meﬂoqeﬁ’ HEPACTBOPUMBIX 6CCKI/ICHOpOILHI)IX HOBBIC y‘le6HBI€ eIy v 3a1a4i, (Z'TpOI/ITI;
OCHOBaHHUS U OCHOBAaHUM: OCHOBAHMIL ’KU3HEHHBIE TUTAHBI BO BPEMEHHOMN
PacTBOPEHUEC €T0 B3aHMOHefICTBHe C TMEPCIICKTHUBE.
B KUCJIOTE. KHCIIOTAMH, KHCIIOTHBIMHU [IpoBoauTh, HAOIOATH U Ilo3HaBaTeJIbHBIE:
OKCHIaMH, COJISIMH. OIIMCHIBATh XMUMHYECKUI 1. CTpoutph nOTHYECKOE paCCYXICHHUE,
Pasznosxenme AKCTIEPUMEHT C TIOMOIIBIO BKJTFOYAIOIIIEE YCTAaHOBJICHUE TPUUIUHHO-
HepacTBOPHMBIX pPOJTHOTO SA3BIKA U SI3bIKA CJICJICTBCHHBIX CBS3CH. 2.
OCHOBAHMUIA. XUMHH. OCyIIeCcTBIATh pacIIMPEHHBIN TTOUCK
UHQOPMAIIH C UCIIOIh30BAHHEM
pecypcoB 6ubnmorek u MaTepHeTa
KoMMYHHKATHBHBIE:
1. ®opmynupoBaTh COOCTBEHHOE MHEHHE U
MO3UIINI0, APTYMEHTHPOBATH U
KOOPJIUHUPOBATH €€ C MO3ULUIMU
napTHEPOB B COTPYAHUUECTBE MIPU
BBIPabOTKE OOIIEro pemnieHus B
COBMECTHOM AEATEIIHHOCTH.
JIMYHOCTHBIE:
1. BeicTpanBaTh COOCTBEHHOE LIETIOCTHOE
MHPOBO33PEHHUE: OCO3HABATH MMOTPEOHOCTH
¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM
YHUCJIE U B paMKaX CaMOCTOSITEIHLHOU
JICSITEIIBHOCTH BHE IITKOJIBI.
29 Counn. Knaccudukanus comei: Xapaxmepuzoseams CBOWCTBA PerynasTupHpie:
JdemoHcTpanuu. cpeaHue, KUCIbIE, CcoJIeH B CBETE TEOPUU 1. BeigBuraTth Bepcuu pemeHus npoOIeMsl,

0CO3HaBaTh KOHCYHBIA PC3yJIbTAT,




Kommexmus coneit
pa3IM4YHON OKpacKH.
Konmexmus
OMOIOrMYECKUX
MaTepHaJioB,
cozepKalmnx KapOoHaT
u docdaT KaabIHSL.
O3HaKOMIJIEHHE C
KOJIJIEKIIUeH
MPUPOJTHBIX
MHWHEPAJIOB,

coep KaImuX COJIH.

ocHOBHBIE. OOIIHE
XUMHYECKHE CBOMCTBA
coJiel: B3auMoOIeHiCTBUE C
KHCJIOTaMH, IIeJIOYaMH,
MeTaJIaMH U COJISIMH.

DJIEKTPOJIUTUYECKOM
JIUCCOIUAIINH.

Ilposooums, nabawoams u
onucvleams XUMAYECKUN
SKCIIEPUMEHT C MOMOIIBIO
POJTHOTO SI3BIKA U SI3BIKA
XUMUH.

BBIOUPATH U3 NIPE/ITIOKCHHBIX U UCKATh
CaMOCTOSITEIBHO CPEJCTBA JOCTHKECHUS
LEJH.

2. Ilpu nnaHUpOBaHUM TOCTHIKEHUS Tenei
CaMOCTOSITEIbHO, TTOJTHO U aIeKBaTHO
YYUTBIBATH YCIIOBUSI U CPEJICTBA MX
JIOCTHKECHHS, BBIJICISTH aTbTE€PHATHBHEIE
CIIOCOOBI TOCTIKEHMS [IEJIH U BRIOUPAThH
Hanbosee 3PPEKTUBHBIN CIIOCOO.
ITo3HaBaTeabHBIE:

1. ®opMupoBaTh yMEHHUS
BOCIIPHHUMATh, TiepepadaThIBaTh
MIPEeIBABIATH HHDOPMAITHIO B
CJIOBECHOM, 00pa3HOH, CHMBOJINYECKON
(hopmax, aHATM3UPOBAT U
nepepadaThIBaTh MOYYEHHYIO
“H(OPMAITHIO B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJa4aMHU.

2. CTpoUTh JIOTHYECKOE pacCyKIeHHeE,
BKJIIOYAIOIIee YCTAaHOBICHHE IPUYNHHO-
CJIEJICTBEHHBIX CBS3CH.
KoMMyHHKATHBHBIE:

1. CtpouTs MOHATHEIE JIs TAPTHEPA
BBICKA3bIBaHMUSI, yYUTHIBAIOIIIE, YTO
MapTHEP 3HAeT U BUJIUT, a YTO HET.

2. AIeKBaTHO UCIOJIb30BATh

pedeBbIe CPEICTBA ISl PEIICHUS
Pa3TUYHBIX KOMMYHHUKATHBHBIX

3a/1a4, CTPOUTH CIOKHBIE
MOHOJIOTHYECKHE

BBICKA3bIBAHMS.

JINYHOCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOLICHUEC K YUCHHIO, TOTOBHOCTH
CHOCOOHOCTH K CAMOPA3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBAIINH K
00YYICHHIO ¥ TIO3HAHUIO.

30

I'eneTnueckas cBS3b
MCKAY KJIacCaMu
HCOPTraHNYCCKUX 1
OpPraHuYCCKUX BCHICCTB.

ITonsatue o reHeTUUECKON

CBS3U U TCHCTUYCCKOM PALIC.

I'enernueckuii psaa Merasia
u HemeTasuia. OcoOeHHOCTH
TCHETUYECKOTO Psijia U

Xapaxmepuzosamuo
TeHETUYECKYIO CBA3b MEKIY
KJIACCAMH OPTaHMYECKUX U

HCOPraHNYCCKUX COC,I[HHGHHI?I u

OTpaXXaThb €€ Ha IMMCbMC

PeryiassTuBHbIe

1.KoppeKkTupoBaTh IEATEIIEHOCTD: BHOCUTH
U3MCHCHHS B TIPOIIECC C YICTOM
BO3HUKIINX TPYIHOCTEH U OIIMOOK.

2. CocTaBIIATh TUIaH OTBETA; pabOTaTh C




TCHETHYCCKOM CBSI3U B
OpPraHUYEeCKON XUMUHU.
B3aumocBs3b
HEOpPraHWYEeCKUX U
OpPraHUYECKUX BEIIECTB.

C IMOMOII[LI0 00001IEHHOM
3aIUCH «IETIOYKU TIEPEXO0I0BY.
Koukpemusuposams Takue
LEIOYKH YPAaBHCHUSIMH
XUMHUYECKUX PEAKITHH.

31 IIpakTukym Ne 2.
IIpoBoauTh, HAOIOIATE U
Pemenue o
OTTUCHIBATH XUMHYECKUN
AKCTIEPUMEHTATbHBIX
OKCTIEPUMEHT JJIsI
3aJ1a4 Ha
HICHTU(PUKAITNU
UJICHTU(PUKAIIHIO
HEOPraHUYEeCKUX U
HEOPraHWYEeCKUX U N
OpTaHUYECKHUX COCTUHCHHI
OpPraHMYECKUX
N C TIOMOIIIBIO
COCJTUHCHHU. .
Ka4eCTBCHHBIX PCAKIIUU.
32- IloBTOpenue u
O060061maTh 3HaHUs O KIIACCHPHUKAIIUA U 3aKOHOMEPHOCTSIX
33 00001IeHNe TEMBI o 5
MPOTECKAHUS XUMHUYSCKUX PEAKIIUN B OPraHUYECKON U
«XUMHUYECKHUE N
PeAKITHID HEOPraHWYECKONW XUMHUH. Y CTaHABINBATH BHYTPUIIPEIMETHBIC
’ CBSI3U MEXYy OPraHUYE€CKOU U HEOPTaHUYECKOM XUMHUEH B CBETE
IMOATOTOBKA K
0o0111ero, 0COOEHHOTO U €JUHUYHOTIO.
3a4E€THOMY
TECTUPOBAHUIO.
34 3aueTHOE .
[IpoBoauTh pediIeKCHIO COOCTBEHHBIX JOCTHKECHUN B MO3HAHUH
TECTUPOBAHUE 110 N
KjacCU(pUKAIIMUA U 3aKOHOMEPHOCTEH MPOTEKAHUsI XUMHUYECKUX
TeMe « XMMHYECKHEe L - .
PeAKITHID peakiuii B OpraHu4eCKOl U HEOPraHUIECKOU XUMUH.
AHanM3upoBaTh Pe3yJIbTaThl KOHTPOJILHON pabOTHI U
BBICTPaWBATh MyTH JOCTHIKEHHUS JKEIaeMOT0 YPOBHS
YCHCITHOCTH.
35

PesepBHOE Bpems

TEKCTOM maparpada 1 ero KOMIIOHCHTaMH;
3. ®opmynrpoBaTh y4eOHYI0 33/1a4y Ha
OCHOBE COOTHECEHHSI TOTO, YTO yIKE
W3BECTHO YYaIIUMCS, U TOTO, 4TO eIle He
U3BECTHO.

Ilo3HaBaTeIbHbIE

1. YMeTh caMOCTOSATETHHO IIAHUPOBATh
MyTH JOCTHKEHUS 1IeTIeH, B TOM YHUCIIE
aJIbTEPHATUBHBIC, OBJIAJICHUC YMEHUEM
COTIOCTABIIATH IKCTIEPUMEHTATILHBIE U
TCOpeTquCKHe 3HAHUSA C O6’b€KTI/IBHLIMI/I
pCaJII/IHMI/I JKHNU3HU.

2. Wcnone30BaTh IpUeMBbI pabOTHI ¢
uH(OopMaIueil (MoucK 1 0TOOP HCTOYHUKOB
Heo0xoauMon HHPOPMAIIHH,
CUCTeMaTH3anus HHPOPMAIIHH).

KoMMyHHMKATHBHBIE

1. BrageTs MOHOJIOTHYECKON U
JMaJIorHYecKoi popMamu pedn B
COOTBETCTBHH C HOPMaMH POJTHOTO SI3BIKA;
BBIPaXaTh CBOM MBICIIH C IOCTATOYHOM
IOJIHOTOH M TOYHOCTBIO;

2. ®opMUpOBaHUE YMEHHUS CITyIIATh
YYUTEINS, BECTH TUANIOT C YUUTEIIEM H
JIPYTUMU y4YaIluMUCS.

JINYHOCTHEIE

1. IIposiBIISAITH OTBETCTBEHHOE OTHOIICHHE K
00y4eHHIO, YBOKHTEIILHOE OTHOIICHHE K
CTapmuM U MJIaAIIHUM TOBapHIIaM;
OCO3HABaTh IIEHHOCTH 3/I0POBOTO H
Oe3ormacHOro 00pa3a KU3HH.







OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOANUECKU KOMIUIEKT JUISI HM3Y4YeHUs] Kypca XuUMUM Ha Oa3oBoMm ypoBHe B 10—I11 kiaccax, cCO3JaHHBI 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 mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensH, 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. bazoBbeiit 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.

Tetpanpb 1151 OLIEHKU KayecTBa 3HaHUN o XuMun. bazoBelil ypoBensb. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.
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Hurepuer-pecypcesl:

1. http://www.alhimik.ru TlpeacraBieHsl ciaeayromme pyOpPHUKHA: COBETH AOUTYPHUEHTY, YUYHUTEIIO XUMHUH, CHPABOYHHUK (OYCHBH 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 DriexTpoHHBI# KypHaTT «XHUMUKA U XUMUS», B KOTOPBIX IMPEJICTABIICHO MHOYKECTBO OITBITOB IO
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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