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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma opueHTHpOBaHa Ha peanu3anuio B lleHTpe o00pa3oBaHus
€CTECTBEHHOHAYYHOM M TEXHOJOTUYeCKON HampaBieHHocTe «Touka
poctay, cozmanHoro Ha ©6aze I'bBOY COII moc. WnbmeHb C 1€IBIO
pa3BUTUSA y OOYyYalIIUXCS €CTeCTBEHHOHAYYHOM, MaTeMaTHYeCKOM,
WH(POPMAIIMOHHON TI'PaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO U
KpEeaTUBHOTO MBIILJICHUS, COBEPILIEHCTBOBAHUS HaBBIKOB
€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HaIpaBJICHHOCTH, a TaKXKe JUIs
MPAKTUIECKON OTPabOTKH y4eOHOTO MaTepuaia Mo Y4eOHBIM MpeaMeTam
«Du3ukay, «Xumusa», «buomorus, « TexHOIOTHIY.

Ha o©Oasze Ilentpa «Touka pocra» oOecleUYUMBACTCS  pead3arus
00pa30BaTebHBIX MPOrPaMM ECTCCTBEHHOHAYYHONH M TEXHOJOTHYCCKOM
HAIPaBJICHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBHH C TpPEOOBAaHUSAMHU
3aKOHOJATENbCTBA B cepe oOpa3oBaHus U C y4€TOM METOIUYECKHX
pekoMenpanuii degepanbHOro orneparopa y4eOHOro mpeaMera « XUMHU.
OOpasoBareibHas MporpaMma I03BOJIIET HWHTETPUPOBATH PEaH3yeMbIe
31IECh MOAXOJIbI, CTPYKTYPY U COJCpKaHUE MPU OpraHu3aIiu 00ydeHUs
xumun B 10-11 kmaccax, BBICTPOGHHOM Ha 0a3e JH000ro U3 JOCTYIHBIX
yueOHO-MeToIn4IecKuX KoMiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus llentpa «Touka pocra» MO3BOJISAET
CO3/1aTh YCIIOBUS:

AJIg paClIupCHUA COACPKaHNA IKOJIBbHOT'O XUMHUYECKOT'O 06p330BaHI/I$I;
JJIA IIOBBIIIICHUA IO3HaBaTEILHOU AKTUBHOCTHU 06yan0H1ch;[ B
€CTECTBEHHO-Hay4YHOMI 00JacTy;

JUIE pa3BUTHs JIMYHOCTH pPeOCHKA B Tpolecce OOYYCHUS XHMHH, €ro
crocoOHOCTeH, GOPMHUPOBAHUS M YJIOBICTBOPEHUS COLIMAIBHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTENH;

U paboThI C OJapEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMA MX PA3BUTHUSA B
pa3MYHBIX 001aCTAX 00Pa30BATEIBHON U TBOPUECKON ACATEIBHOCTH.

1. Ilnanupyembie pe3yJbTAThl 0CBOCHHS MPOTrPaMMbI
JInuyHOCTHBIE pe3yjbTaThl B c(epe OTHOLICHHH 00y4alOIIUXCHA K
cele, K CBOeMY 3]10POBbIO, K IIO3HAHHIO celsl:

- OpucHTaluA 06y‘IaIOH_[I/IXC$[ Ha JOCTHXXCHHC JIMYHOI'O CYacCTbA,
peain3anuio IMO3UTHUBHBIX JXU3HCHHBIX IICPCICKTUB, HWHUIUMATUBHOCTD,

Kp€aTHuBHOCTbD, TOTOBHOCTH n CITOCOOHOCTH K JJUYHOCTHOMY
CaMOOITPEACIICHUIO, CIIOCOOHOCTD CTaBHUTb JA(SAD0 1 n CTPOUTH
KU3HCHHBICIIJIAHBI,

- TOTOBHOCTh M CIIOCOOHOCTH 00ECTIEUUTh ce0e M CBOMM OJM3KUM
JIOCTOMHYIO JKH3Hb B IIPOLECCE CAMOCTOSITEIbHOW, TBOPYECKOW U
OTBETCTBEHHOWIEATEIbHOCTH;

- TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS K OTCTaWBAHUIO
JUYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHWsI, TOTOBHOCTh U CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3MIIMIO MO OTHOIIEHHWIO K OOIIECTBEHHO-



HOJUTUYECKUM COOBITUSM MPOLUIOrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHHUS
U OCMBICIIEHUS HUCTOPMHM, [JTyXOBHBIX ILICHHOCTEM M  JOCTHKCHHUU
HallICUCTPAHBI;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS K CAMOPA3BUTHIO U
CaMOBOCIIUTAaHUIO B COOTBETCTBUHU C OOIIEYETIOBEUECKUMH LIEHHOCTSIMHU U
ujealaMu TpaxJIaHCKOro ooOmecrtBa, MNOTpeOHOCTs B (puU3HUECKOM
CaMOCOBEPIICHCTBOBAHUY,  3aHATUSAX  CHOPTUBHO-  0310POBUTEIIBHON
JIeSATEIIbHOCTBIO;

- IOPUHATHE U pealu3alys LIeHHOCTeH 310pOoBOro u 0e30MmacHOro
oOpasa JKU3HH, OepexHoe,
OTBETCTBEHHOEHKOMIIETEHTHOEOTHOILIEHUEKCOOCTBEHHOMY (PU3HUECKOMYMIT
CHUXOJIOTHYECKOMY 3/10POBBIO;

- HENpUATHE BPEAHBIX NMPUBBIYEK: KypeHUsl, yHOTpeOIeHUs aJKoroJs,

HapKOTHKOB.

JIMYHOCTHBIE pe3yJbTaTbl B cepe OTHOILIEHUN 00yYAOIIMXCH K
Poccuu kak k Poaune (OTeuecTBy):

- poccuiickas HMAEHTHMYHOCTb, CIIOCOOHOCTb K OCO3HAHHUIO
pPOCCUHMCKONW HJEHTUYHOCTU B MOJIUKYIBTYPHOM COLMYME, YYBCTBO
IPUYACTHOCTU K UCTOPHKO-KYJIBTYPHOM OOLIHOCTH POCCUIICKOr0 Hapoja U
cyas0e Poccum, maTpuoTusM, rOoTOBHOCTh K ciyxeHuto OtedecTBy, ero
3aIlHTE;

- YBaX€HUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH IIEPE]
Ponunon, roproctu 3a ¢cBoM Kpai, cBoro Poauny, npouuioe n Hacrosiuee
MHOIOHAIMOHAJIBHOTO Hapoja Poccuu, yBakeHHME K TIOCYIapCTBEHHBIM
cumBoIaM (rep0, ¢iar,ruMH);

- dopMHupoBaHHE  YBaXEHMS K  PYCCKOMY  SI3bIKYy  Kak
rocynapctBeHHoMy s3bIKy  Poccuiickoit  denepanuu, SBIAIOLIEMYCA
OCHOBOM  POCCHMCKOM  MJEHTMYHOCTH M  IJIaBHBIM  (pakTOopoM
HalOHAIbHOI0CaMOOIIPECIICHHUS;

- BOCIIMTAHME YBAXKEHUS K KYJIbTYpE, SI3bIKaM, TpaJullUiM U
oObIyasiM Hapo10B, MpoxuBaroIuX B Poccuiickoii @eneparum.

JInuHocTHBIE pe3ynbTaThl B cepe OTHOIICHUH O0y4YaroluXcd K
3aKOHY, TOCYIaPCTBY U K I'PAKIAHCKOMY 00111eCTBY:

- IPaX/JIaHCTBEHHOCTb, TPaXJIaHCKas TMO3UIMS aKTUBHOTO U
OTBETCTBEHHOI'O YJI€Ha POCCUHCKOrO OOIIECTBa, OCO3HAIOUIET0 CBOU
KOHCTUTYLIUOHHBIE paBa MO0S3aHHOCTH,
YBAXXarOMEro3aKOHUIPaBOIIOPA10K,0CO3HAHHOIIPUHUMAIOIIECTOTPAUIIMOHHBICHALL
HOHAJIbHBIE H OGHIG‘IGHOBG‘IGCKI/IG TYMAaHUCTUYCCKUEC U JOCMOKPATHYCCKUC
IEHHOCTHU, TOTOBOI'O K Y4aCTHUIO B 06HIeCTBeHHOI7DKI/I3HI/I;

- IpU3HAHUE HEOTUYXJTaeMOCTH OCHOBHBIX IIpaB U CBOOOJ
4eJI0OBEKa, KOTOPbIE NMPHUHAIEKAT KaXIOMY OT POXKIEHUS, TOTOBHOCTh K
OCYIIIECTBIIEHUIO COOCTBEHHBIX IpaB M CcBOOOJA 0€3 HapylleHWs MpaB U
cBOOOJ JApYyrux JIHL, TOTOBHOCTh OTCTauBaThb COOCTBEHHBbIE IpaBa U
cBOOOJBI  4YEJOBEKa M TpakJaHMHA COIMVIACHO  OOIIENpU3HAHHBIM
IOPUHLMIIAM M HOpMaM MEXIYHapOJHOIO IpaBa U B COOTBETCTBUU C
Koncturynueit Poccuiickoit ®enepanuu, npaBoBas MU IOJIUTHYECKAS
rPaMOTHOCTB;

- MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOILIECTBEHHOW NPAaKTHKH, OCHOBAaHHOE Ha JUAlore
KYJIBTYp, a TaKXKe Pa3IMYHBIX (POpPM OOLIECTBEHHOI'O CO3HAHHUS, OCO3HAHHE
CBOEr0 MECTa B MOJIMKYJIBTYPHOMMHUDE;

- WHTEpUOpH3aLUsl LIEHHOCTEH JIEMOKPAaTUH W COLMAJIBHOU
COJIMJAAPHOCTH, TOTOBHOCTbH K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOILIEHUH B



IpyIIE WU COLUATbHONOPraHU3aL1H;

- o0yJaromuxcss K KOHCTPYKTUBHOMY Y4YacTHIO B HPUHSATHH
pellleHui, 3aTparuBalOIMX UX IpaBa U MHTEPECH, B TOM 4YHCIE B
pa3nu4HbIX (opMax OOIIECTBEHHOW CaMOOpPTaHU3aIlNH, CAMOYIPABICHHUS,
00IIECTBEHHO 3HAYUMONU IS TEIILHOCTH;

- NPUBEPKEHHOCTh HUJCSIM HHTEPHALMOHAIN3MA, JIPYXKOBI,
paBeHCTBa, B3aMMOIIOMOLIM HApOJOB; BOCHUTAHHE YBAKUTEIHHOIO
OTHOULIEHMsSI K HalMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, HX 4YYyBCTBaM,
PEIIUTHO3HBIMYOCKICHUSIM;

- TFOTOBHOCTh  OOy4arouuxcs MPOTHUBOCTOSTh  HJCOJOTUU
HKCTPEMH3Ma, HAIIMOHAIN3MA, KCEHO(OOUH; KOPPYIIHU; TUCKPUMUHALUT
[0 COLMAJIbHBIM, PEIUTHO3HBIM, PAacOBbIM, HAllMOHAJIbHBIM IPU3HAKaM U
JIPYT'MM HETaTUBHBIM COLIMATIbHBIMSBIICHUSM.

JIM4HOCTHBIE pe3yJbTAaThl B cepe OTHOLIEHUH 00yYAOIMXCS C
OKPYKaIOLUMH JIIO/IbMU:

- HPaBCTBEHHOE CO3HAHHUE U MOBEJEHUE Ha OCHOBE YCBOCHMUS
00LIeYeI0BEYECKUX LIEHHOCTEH, TOJEPAaHTHOIO CO3HAHMS W IOBEJICHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIOCOOHOCTH BECTH AHMANIOT C
JIPYTMMHU JIOAbMH, JTOCTUTATh B HEM B3aMMOIOHUMAaHUS, HAXOAUTH OOIIHe
LU U COTPYIHUYATD Ul UX TOCTHIKEHUS;

- NPUHIATHE TYMaHUCTHUYECKUX IIEHHOCTEH, OCO3HaHHOE,
YBa)XXUTEJIBHOE U JJOOPOXKEJIATEIbHOE OTHOLIEHUE K IPYTOMY Y€JIOBEKY, €ro
MHEHUIO,MUPOBO33PEHUIO;

- CIIOCOOHOCT K CONEPEeXHBaHMIO ©  (popMupoBaHHE
MO3UTUBHOTO OTHOLIEHWS K JIIOASAM, B TOM 4HCI€ K JHIAM C
OTpaHMYEHHBIMU BO3MO>KHOCTSIMU 30pPOBbsi U HMHBAJIWJAM; OEpekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY H
MICUXOJIOTHYECKOMY  37I0POBBIO  JIPYTMIX JIIOJIeH, yMEHHE OKa3bIBaTh
NEPBYIONIOMOIIIb;

- dbopMHUpOBaHNE BBIPAKEHHONW B TOBEACHUH HPABCTBEHHOU
MO3UIUH, B TOM quclie
CHOCOOHOCTHKCO3HATEIbHOMYBBIOOPY/100pa, HPAaBCTBEHHOT OCO3HAHUSUIIOB
€/ICHUSTHAOCHOBE  YCBOGHHs  OOIEYETOBEYECKMX  LIEHHOCTeH |
HPABCTBEHHBIX UYBCTB (YECTH, [0Jra, CHPaBEAJIUBOCTH, MUJIOCEPAUS
UAPYKET00us);

- KOMITIETEHIIMI COTPYIHUYECTBA CO CBEPCTHHUKAMH, JETbMHU
MJIJIIIEr0 BO3pacTa, B3pOCIBIMM B 00pa30BaTENbHOM, OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIEIOBATENbCKOM,  MPOEKTHOM U JpYyrux
BUJIAXI€ATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B chepe OTHOMIEHUH 00y4alOIUXCH K
OKpYKalIIeMy MHUPY, ;KHBOH NPUPOJAE, XyT0KeCTBEHHOI KYJIbType:

- MHUPOBO33PEHUE, COOTBETCTBYIOIILIEE COBPEMEHHOMY
YPOBHIO pa3BUTHs HAayKH, 3HaYUMOCTH HAyKH, FOTOBHOCTb K Hay4dHO-
TEXHUYECKOMY TBOPUYECTBY, BIaJIEHHE JOCTOBEpHON HHpopManuei o
NEePEIOBBIX JOCTUKEHHUSIX U OTKPBITUAX MUPOBOM U OTE€UECTBEHHOM HAYKH,
3aMHTEPECOBAaHHOCTh B HAy4YHBIX 3HaHUAX OO0 yCTpoiicTBe MHpa
MOOIICCTBA;

- TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE
caMo00pa30BaHUIO, Ha MPOTSDKEHHM BCEH KHU3HHM;, CO3HATEIbHOE
OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHMUIO KaK YCIOBUIO YCIEUTHOU
npodecCHOHATBLHON 1 00IIECTBEHHONACATEIbHOCTH;

- HKOJIOTHYECKasi KYJbTypa, OepekHOE OTHOIICHUS K POIHOM
3emjie, MpUPOAHBIM OorarctBam Poccunm M MMpa; TOHUMaHHUE BIUSHHA



COLIMAJIbHO-9KOHOMHUYECKUX IMPOLIECCOB HAa COCTOSHUE MPHUPOAHON H
COLIMAJILHOM Cpe/ibl, OTBETCTBEHHOCTh 33 COCTOSIHUE MPUPOJIHBIX PECYPCOB;
YMEHHMSI ¥ HaBBIKM pa3yMHOr0 MPUPOJIONOIb30BAHUS, HETEPIIUMOE
OTHOILIEHHE K ACUCTBUSAM, NPUHOCAIINM Bpel 3KOJOTHU; IpuoOpeTeHHe
OIbITa KOJIOrO-HAIPABIECHHON EATEIbHOCTH; 3CTETUUECKOE OTHOLIEHUS K
MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTpOHCTBY COOCTBEHHOTO OBITA.

JIM4HOCTHBIE Pe3yJbTAaThl B chepe OTHOIICHUI 00yHAIIMXCH K
ceMbe U POAMTEJSAM, B TOM YHCJe IOAT0TOBKA K CeMelHOM JKM3HM:

- OTBETCTBEHHOE OTHOIICHHE K CO3JaHHI0 CEMbU HAa OCHOBE
OCO3HAHHOTO IPUHATHUS LEHHOCTEN CEMEMHOMKU3HU;

- MOJIOKHUTEIIBHBIN 00pa3 ceMbH, POJUTEILCTBA (OTLOBCTBA U
MaTE€pPUHCTBA), THTEPUOPU3ALIMS TPATUIIUOHHBIX CEMEHHBIXIICHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B chepe OTHOLICHHUSI 00YYAIOIIMXCS K
TPYAY, B cepe CONHAIBLHO-IKOHOMHYECKMX OTHOLICHHIA:

- yBa)KEHHEKOBCEM(pOPMaMCOOCTBEHHOCTH,FTOTOBHOCTHK3AIIUTECB

0EHCOOCTBEHHOCTH,

- OCO3HaHHBII BbIOOp Oynyiieit npodeccuu Kak myTh U COCOO
peanu3anuy cOOCTBEHHBIX )KHU3HEHHBIXIIAHOB,;

- TOTOBHOCTh OOYYarOIIMXCS K TPYIOBOM MpPOQecCHOHaATbHON
JNESTEIbHOCTH KaK K BO3MOXXHOCTH YYacTHsi B PEIICHUU JIMYHBIX,
00I111eCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATLHBIXITPOOIIEM;

- HOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYy U JIOJSAM TpyAa,
TPYIOBBIM JOCTHXKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOLIEHHE K Pa3HbIM BHUJIaM TPYI0BOU J€ATEIbHOCTH;

- FOTOBHOCTh K CaMOOOCITYKMBaHHUIO, BKJtOuYas oOyuyeHUEe U
BBITNIOJIHEHUE JOMAILIHUX 00sI3aHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThbl B cepe ¢usuueckoro,
MCUXO0JI0THYECKOro, COIUATILHOTON aKajgeMH4yecKoro
0J1aronoIy4usiody4arommxcs:

- ¢busnveckoe, SMOLIMOHAIBHO-TICUX0JIOTUYECKOE,

colMaibHOE Oraromnoyiyyrie oO0ydJarIMXcs B JKU3HH 00pa3oBaTeIbHOM
OpTaHW3aIfK, OIIyIICHUE ICThbMH OC30IMACHOCTH M TICUXOJIOTHYECKOTO
koM(popTa, HHPOPMAIIIOHHOIOE30MaCHOCTH.

MertanpeamMeTHbie pe3yJabTaThl 0CBOCHUSIy4e0HOI0 peMeTa

MeTtanpeameTHbIe pe3ynbTaThl OCBOSHHS OCHOBHON 00pa3oBaTeNbHOM
MPOrpaMMBbI MIPEACTABIEHBI TPEMSI TPYIIIaMH YHUBEPCATBHBIX YUYEOHBIX
nercreuit (YVY /).

1. PeryasituBHble yHHBepcajibHbIE yueOHbIe aeicTBUS

BohinyCKHUKHAYYHUTCSH:

- CaMOCTOSITENIbHO ~OTNpPENENsITh IeNId, 3aJaBaTh IapameTpbl H
KPUTEPHUH, TI0O KOTOPHIM MOXHO OIMPEACIUTD, YTO 1ETbJOCTUTHYTA;

- OIICHUBATh BO3MOJKHBIC TIOCIICICTBUS JOCTH)KCHHUS TIOCTaBJICHHOM
[eTU B ACATEIHHOCTH, COOCTBEHHOM JKM3HU W KU3HU OKPYKAIOIINX JIFOJIEH,
OCHOBBIBASICh Ha COOOPAKEHHSIX STUKH M MOPaJIH;

- CTaBUTh U  (GOpPMYyIUPOBAaTH  COOCTBEHHBIE  33/Jaydl B
00pa30BaTeNbHON 1eATEeTbHOCTH U KU3HEHHBIXCUTYAIUSX;

- OIICHWBAaTh PECYpChl, B TOM YHCIE€ BpeMs U JApyrHe
HEMaTepuaibHbIC pecypchl, HEO0OXOUMBIC TUISt JIOCTHIKECHUS
IMOCTaBJICHHOMIICIIH;

- BBIOMpPATh IyTh JOCTIDKECHUS II€JIM, ITUTAHUPOBATH peEIIeHUE
MOCTaBJICHHBIX 3ajad, ONTUMUBHPYS MaTrepHuanbHbIe u



HeMaTepuaibHbIE3aTPaThI;

- OpraHu30BBIBaTh I(H(PEKTUBHBINA MOUCK PECYPCOB, HEOOXOIUMBIX
JUTSL TOCTHXKEHUS TIOCTaBICHHOMIIEIH;

- COIIOCTaBJIATH HOJIy‘-ICHHbeI pE3yiabTaT ACATCIIBHOCTU C

MOCTaBJICHHOM 3apaHeeleNblo.
2. Ilo3HaBaTeIbHbIe  yYHHBeEpPCaJibHbIe  y4eOHble  JIeCTBUA
BbInyCKHUKHAYYNTCS:

- HUCKAaTh U HAXOJUTH 0606H_[€HHBIG CHOCO6BI pemicHud 3aga4, B TOM
qHCIIe, OCYLIECTBIATh Pa3BEPHYTHIM MH(POPMALMOHHBIN OUCK M CTaBUThH HA
€ro OCHOBE HOBbIE (Y4eOHBIC U ITO3HABATEIbHbIC)3a]auH;

- KPUTHYECKHOICHUBATEHMHTEPIIPETHPOBATEUH(POPMAIIHIOCPA3HBIX
MO3HIINI,PACIIO3HABATh u (buKCcHpoBaTh [IPOTHBOPEUHS B
UH(POPMALMOHHBIXUCTOYHHKAX;

- MCIIOJIb30BATh PAa3IMUHBIC MOCIbHO-CXEMaTHYSCKHE CPEICTBa
JUUIA HpeI[CTaBJIeHI/IH CYIJ_[CCTBCHHBIX CBSI3€I>'I nu 0THOH.I€HPII>1, a TaKXe
POTHBOPEYHA, BBISBICHHBIX B HHPOPMAIIHOHHBIX HCTOUHHKAX;

- HaxXOOIuThb U HpI/IBOI[I/ITI) KpI/ITI/I‘-ICCKI/Ie apFYMCHTBI B OTHOILIICHHUU
JCUCTBUIA M CYXICHHH APYroro; CIOKOWHO M pPa3yMHO OTHOCHTHCS K
KpI/ITI/ILIGCKI/IM 3aMCYaHUsIM B OTHOIICHUHN CO6CTB€HHOFO CY)KIICHI/IH,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTOPA3BUTHS,

- BBIXOJMTh 33 PaMKH y4eOHOro MpeaMeTa U OCYIICCTBIIATH
IeJICHANPABJICHHBIN MOUCK BO3MOXKHOCTEH ISl IMPOKOTO MEPEHOCa CPEACTB
U CIIOCOOOB/ICHCTBHS,

- BBICTPAMBATh HWHAWBUAYATIbHYIO 0Opa30BaTEIbHYIO TPACKTOPHIO,
YUYUTBIBAasE OIPAHUYCHHUS CO CTOPOHBI JPYIMX YYaCTHUKOB U PECYpPCHBIC

OrpaHUYECHUS;
- MCHATH u YACPKUBATH Pa3HLIC IIO3NIIHn B
[I03HABATEIbHON IEATEILHOCTH.
3. KoMmyHnKaTuBHBIE yHHBepcajibHble Yy4eOHble /1eliCTBUA
BbinmyckHUKHay4nTCS:

- OCYHIECTBJIATh JEJOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH,
TaK U CO B3POCIBIMHU (KaKk BHYTPH 00pa30BaTeIbHOW OpraHU3aliy, TaKk U 3a
ee mpeaesamMu), NoAoUpaTh MapTHEPOB JUIs AETIOBOM KOMMYHHMKALIUU UCXOAS
U3  COOOpaXeHMH  pe3ylbTaTMBHOCTH  B3aUMOJEHMCTBUSA, a  He
JIMYHBIXCUMIIATH;

- IPUOCYILECTBICHUUT PYIIIOBOHPAOOTHIOBI THKAKPYKOBOUTEIEM, T
aKUYWICHOMKOMAaH/IbIB Pa3HBIX POJIAX (F€HepaTop UAEH, KPUTHK,
UCTIOJIHUTEIIb, BBICTYNAIOIINMN, KCIIEPT UT.[.);

- U BBIIIOJHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO U
KOMOHMHHUPOBAaHHOTO B3aUMOJECHCTBUS;

- Pa3BEPHYTO, JIOTUYHO U TOYHO M3J1aratb CBOKO TOUKY 3pEHUS C
HCIIOJIb30BAaHUEM a/IEKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIXCPE/ICTB;

- pacro3HaBaTh KOH(JIMKTOTE€HHBIE CUTYyalluu u
npeoTBpaliaTh KOH(JIUKTBl 0 HMX AaKTUBHOM (asbl, BBICTPaWBaTh
JIEJIOBYI0 U 00pa30BaTelIbHYI0 KOMMYHHKAIINIO, U30eras JTNYHOCTHBIX
OLICHOYHBIXCYKJICHU .

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS y4e0OHOIr0 mpeaMera

BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

packphIBaTh Ha IMpHUMEpax poJib XUMUU B (POPMUPOBAHUH COBPEMEHHOM



Hay4YHOM KapTHUHBI MUpPa U B MPAKTUYECKOU I€ATEIbHOCTH YEJIOBEKa;
JEMOHCTPUPOBATh Ha MpUMEpax B3aUMOCBSI3b MEXAY XMUMHEH U IPYTHMHU
€CTECTBEHHBIMU HAyKaMU; PacKpbIBaTh HA MpUMEpPaX MOJIOKEHUSI TEOPUHU
xuMHu4deckoro crpoenusi A.M. bytneposa;

noHnMathb ¢usudeckuii cmbicn Ilepumogmueckoro 3akona J[.U.
MenzeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHX DJJIEMEHTOB W OOpa30BaHHBIX HWMH  BEMIECTB  OT
3IIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSCHATh TPUYMHBI MHOTO00pa3us BEHICCTB Ha OCHOBE OOIIMX
MpEeJICTaBICHUI 00 UX COCTaBe U CTPOCHUM;

MIPUMEHSATD npaBuia CHUCTEMAaTUYECKON MEX1yHapOIHON
HOMEHKJIATYphI KaK CpPe/ICTBA pa3iMueHusi U WACHTU(UKAIIMYA BEIIECTB
10 UX COCTaBYy U CTPOECHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYJIIbI OpraHUUYECKHX
BEIIECTB KaK HocUTesled HMH(POpPMAaluu O CTPOSHUHM BELIECTBA, €ro
CBOICTBaxX M MPUHAJICKHOCTHU K ONPEAeIEHHOMY KJIacCcy COSIMHEHHUIA;

XapaKTepU30BaTh OPraHUYECKHE BEILIECTBA 10 COCTaBY, CTPOCHUIO U
CBOIICTBaM, yCTaHaBIMBAaTh NPUYUHHO-CIECICTBEHHBIE CBA3H MEKIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

OPUBOJIUTH TMPUMEPHl XUMHUYECKHX PEaKIHid, PacKpPHIBAIOIINX
XapakTepHbIE  CBOWMCTBA  TUNWYHBIX  NPEJICTABUTENIEH  KJIACCOB
OpPraHMYECKUX BELIECTB C LIETbI0 UX WIACHTH(PHUKAIUU U OOBICHEHUS
o0acTu NpUMEHEHHUS;

MPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX PeaKIuil
Ha OCHOBE 3HAHUU O THUIAX XMMHUUYECKOU CBSI3M B MOJIEKYJIaX peareHTOB
U X PEaKIIMOHHOM CIIOCOOHOCTH;

WCIIOJI30BaTh 3HAHUS O COCTaBe, CTPOEHUU U XHUMHUYECKUX
CBOICTBaxX BeHIECTB JyIsi 0€30MacHOr0 MPUMEHEHHUS B MPAKTHUECKOMN
JIesATeIbHOCTH;

NPUBOAUTH MPUMEPHI MPAKTHUYECKOTO HCIOJIb30BAaHUS MPOIYKTOB
nepepaboTku HedTH W TPUPOAHOTO Ta3za, BBHICOKOMOJIEKYIISPHBIX
coequHEHUN (MONMUATHIIEHA, CUHTETHMYECKOTO KaydyKa, alleTaTHOTO

BOJIOKHA);
MPOBOAUTH OMBITHI TIO PACMO3HABAHWUIO OPraHUYECKUX BEIIECTB:
TJIALEPUHA, YKCYCHOM KHCJOTHI,

HeNpeeIbHBIXKUPOB,ITIOKO3bI, Kpaxmaa,0eIKOB—
BCOCTaBEMUILEBBIXITPOTYKTOBUKOCMETUYECKUX CPEJICTB;
BJIaJI€ThIIpaBIIIAMUHIIPHEMaMU0€301aCHOPaOOTHICXUMUYECKUMIUBE
IeCTBAMUUIIA00PATOPHBIM 000PYI0BaHUEM;
YCTaHAaBJIMBATb3aBUCUMOCTbCKOPOCTUXUMUYECKONPEAKIIUNNUCMEILIEH
USXUMHUYECKOTOPaBHOBECHS OT pPa3jIMYHbIX (AKTOPOB C LENbIO
OTpeNieIeHUs]  ONTHUMAJbHBIX  YCIOBMHM MPOTEKaHUS XUMHYECKHX
IPOLIECCOB;
IPUBOJIUTH IPUMEPHI THAPOJIN3A COJIEH B IOBCEAHEBHOM XKU3HHU YEJIOBEKa;
MPUBOJIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUii B
IpUpOZE, MPOU3BOJICTBEHHBIX IIpoLEccaX M IKU3HEAEATEIbHOCTH
OpraHU3MOB;

NPUBOANUTH MPUMEPHI XUMHUECKUX PEaKIUi, pacKphIBAIOIIUX 001IHe
XUMHYECKHE CBOMCTBAPOCTBIX BEIIECTB — METAJNIOB MHEMETAJIIOB;

IPOBOAMTH pPACUEThl HAa HAaXOXKJIEHUE MOJIEKYISIPHON (hopMysbl
YIJIEBOAOPOAA MO MPOAYKTaM CrOPaHHUs M IO €ro OTHOCHTEIBHOU
IUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB;



BJIAJCTh MpaBHJIaMH 0€30MacHOro OOpalleHHus ¢ €AKHUMHU, TOPIOYUMH U
TOKCUYHBIMH BELIECTBAMH,
cpencTBaMu OBITOBOM XMMUH;

OCYIIECTBIISATh TOUCK XMMHUYECKOH HH(POpPMAIMK IO Ha3BaHHSIM,
ueHTH(UKATOpaM, CTPYKTYPHBIM ()OpPMYJIaM BEIIECTB;

KPUTUYECKH  OIICHWBAaTh W  HMHTEPIPETUPOBATH  XUMHUYECKYIO
UH(QOpPMAIHIO, COAEPIKAILYIOCS B COOOMIEHUSX CpPEACTB MacCOBOM
uHpopmanuu, pecypcax HHTepHeTa, Hay4YHO-IIOMYJISPHBIX CTAThAX C
TOYKM 3pPEHHS ECTECTBEHHO-HAYYHOM KOPPEKTHOCTH B  IIEJIIX
BBISIBJICHHSI OIIMOOYHBIX CYXIEHHH M (OPMHUPOBAHUS COOCTBEHHOM
HO3UIIH;

NPEICTABIIATH MTYTH PELICHUS TTI00aJIbHBIX MPOOIIEM, CTOSIINX Nepea
YEJIOBEYECTBOM: IKOJOTUYECKUX, SHEPTETHUECKUX, CHIPHEBBIX, H POJIb
XMUMHHU B PEHICHUH 3TUX IPOOIeM.

BbinmyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHMThCS:

WUIIOCTPUPOBAaTh HA IpPUMEpax CTAHOBIEHHE U  SBOJIOLUIO
OpPraHMYECKON XMMUU KaK HayKHM Ha Pa3/IMYHbIX UCTOPUYECKUX dTarax
€€ pa3BUTHUS,

UCIIOJIB30BaTh METOAbl HAy4YHOI'O II03HAHUS IpU BBIIOJIHEHUU
IIPOEKTOB U y4eOHO-HCCIEA0BATENbCKUX 3a/1a4 10 U3YYEHHIO CBOWCTB,
CHOcO0OB MOJYYEHHsI U PACIIO3HABaHUSI OPraHUUYECKUX BEIIECTB;

OOBSICHATH MPHUPOJY W CHOCOOBI 0Opa30BaHMS XUMHUYECKOW CBS3H:
KOBQJIGHTHON (ITOJIAPHOM, HENOJSAPHOW), HOHHOM, METaJlJIM4ecKOM,
BOJIOPOJHOW — C LEJIbI0 ONpPEJEICHUs] XUMHUYECKOW AaKTUBHOCTHU
BELIECTB;

YCTaHaBIMBAaTh  TIEHETUYECKYI0  CBA3b  MEXIy  KjlaccaMu
OpPraHMYeCKHUX  BEIIEeCTB A  OOOCHOBaHMSA  NPUHLUIHAIBHON
BO3MOXXHOCTH IIOJIyYEHUS OPraHMYECKHX COEAMHEHUH 3aJaHHOIO
COCTaBa U CTPOCHMS;

YCTaHaBIIMBATh B3aUMOCBSI3U MEX1y (hakTaMu U TeopueH, IpUIUHON
U CIEJICTBHEM IpPH aHaju3e MPOOJEMHBIX CUTyalud U OOOCHOBAaHHU
PUHUMAEMBIX PELIEHUI Ha OCHOBE XUMHUYECKHUX 3HAHUM.

2. Copep:xkanue y4eOHOT0 mpeaMera

10 kaacc

Beenenue

[Ipenmer opranuueckoil xuMuH. OCOOEHHOCTH CTPOECHUS M CBOWCTB OpPraHMYECKHX
coequHenuil. Kparkuii ouepk HMCTOpUM  pa3BUTHUA  OpPraHUYECKONM  XHMMHHU.
[IpennochbuUIKu CO3/1aHUSl TEOPUM XUMHYECKOro CTpoeHHs. OCHOBHBIE MOJOKEHUS
TEOPUH XMMHYECKOTO CTpoeHus. M3omepus. DneKTpoHHOE 007ako M OopOUTaNb , UX
¢dopmbl. KoBanieHTHas CBSA3b M €r0 Pa3HOBUIHOCTU: CUTMa U U cBs3H. ['uOpuansamnus
AIIEKTPOHHBIX 00aKOB. Buibl rHOpHAN3aLUY 3JEKTPOHHBIX 00JIAKOB aTOMa yIJIepoAa.
Hemoncrpaumnu. Komiekuun OpraHMYecKuX BellecTB. MarepuanoB W U3ACIHN W3
HUX. MoJieau MOJIEKyJI OpraHM4eCKUX COCIUHEHUN.

Crpoenne W Kiaaccupukanms OpraHu4vecKux coeguHeHmii. Peaknmm B
OpPraHu4YecKoi XuMHUM.

Knaccugukaiuss opraHMuecKux COEIMHEHHH MO CTPOCHMIO YIJIEPOJHOIO CKeJeTa:
AlUKINYecKe(aIKaHbl, AJIKEHBI, AJIKVHBI, aJIKa/INEHBI) 51



KapOonukInyeckue(IMKI0aIKaHbl U apeHsl).[1o GyHKIMOHATBHBIM TpyIIaM(CITUPTHI,
beHomnpl, MpocThie APUPHI, AIbAETHU]IbI, KETOHbI, KapOOHOBBIE KHCIOTHI, CIIOKHBIE
3UpHI).

Homenkiarypa oprannueckux coeuHeHui( TpuBrasibHas, panuonaibHas, MHOITAX)
W3omepusi OpraHMYECKUX COEIMHEHUM: CTPYKTypHas( YIVIEPOJHOIO CKEJETa,
MOJIO’KEHUS KPATHOM CBSA3HM, MEXKKIJIACCOBasi), MPOCTPAHCTBEHHAas( TeoMeTpuyecKas u
ONTHYECKas)

[lonsiTe O peakuMsX 3aMElIeHUs, IPUCOEIWHEHHMs, OoTweIieHus. M3oMepusamnuu.
["'OMOMUTHYECKUI U TETEPOTUTHYECKUN CIIOCOOBI pa3phiBa CBSA3U, 00pa30BaHUE CBSI3H
[0 JIOHOPHO- aKUENTOPHOMY MEXaHU3My. B3anmHOe BiMsHHE aTOMOB B MOJIEKYJaxX
OpPraHUYecKUX CcoequHEeHUH. VHAYKIMOHHBIA U Me3oMepHbIi  3ddextsl. [IpaBuio
MapKkoBHUKOBA.

JMemoncTpanuu. OOpasubl MOpeCcTaBUTENICH pPA3IUYHBIX KJIACCOB OPraHUYECKUX
coenuHeHui. MIX mapocrepkHeBble MOJEIH.

Pacuernble 3agaum 1. Pemenume 3amau  Ha  BBIBOJA  MOJIEKYJSIPHBIX
¢popmyi.2.BolunciieHne BbIX0Ja TMNPOAYKTA PpeaklUd OT TeopeTH4YeCKH
BO3MO:KHOT0. 3. KoMOMHUpOBaHHbIE 3a1a4H.

Yraesoaopoabl
[Tonsitue 06 yraneBogopoaax. IIpupoiHble HCTOUYHUKH YTIIEBOAOPOAOB( IPUPOIAHBIN U
NOMYTHBIA HEe(QTIHON Ta3bl, HeYTh M €ro MPOMBIIUICHHAs NepepaboTka, KaMEHHBIN

yrOJIb.
Ankanbl. ['omonmoruueckuii psin, obOmas ¢opmysna, HU30MEpUsT U HOMEHKIATYpaA,
duznueckue ¥ XUMHYECKHME CBOWCTBA , MeXaHU3M peakuuu paguKaibHOTro

3aMeIIeHUs, TIOJTyYeHUE U IPUMEHEHHUE.

Ankensl ['omonorumyeckuil psia, obmas ¢opmyna, HU30MEpUss U HOMEHKIATYpA,
¢u3MUecKue W XMMUYECKHE CBOMCTBA , MeXaHU3M pEaklud dSIEKTPOPUIHLHOTO
MIPUCOEIUHEHHS], OKUCIICHUE AJIKEHOB B MATKHUX M KECTKHUX YCJIOBHSX, MOJIyYEHHE U

IIPUMEHEHUE.

Anxunsl ['omonoruueckuit psa, oOmias ¢opmyna, H30MepHs M HOMEHKIATypa,
¢buznueckue u XUMHUYECKHE CBOICTBa o(
raJIOT€HUPOBAHUE.,THIPOrAJIOTEHUPOBAHNE, THIpATaLIUS,, TUIPUPOBAHUE,

TpUMepu3anys B 6€H30J1, OKHCIIEHUE, MOTYYeHUE U IPUMEHEHUE.

Anxanuensl. OOmast gopmyna, CTpoeHUE, M30MepUs U HOMEHKIaTypa. B3aumHoe
pacroyioKeHue JBOWHBIX CBSI3eM. AHJIOTHS XUMHYECKHX CBOWCTB aJKEHOB H
asnkagueHoB. OcOOEHHOCTH peakIMii MPUCOEMHEHUS K aJIKaJMeHaM C CONPSKEHHBIMU
U CBSI3SIMH.

[{uknoankanel. ['oMonoruueckuit psan u obmas Gopmyna. M3omMepus 1UKIOATKAaHOB.
XuMuyeckue CBOMCTBa( TrOpeHue, pasiokKeHHe, paJAuKalbHOE 3aMelIeHHE,
nu3zomepu3anus). OcoOble CBOMCTBA IMKIJIONPOIIAHa U IIUKIO0yTaHa.

Apensl. CtpoeHue Mojekynbl OeH3ona. M3oMepuss U HOMEHKIATypa apeHOB, HX
noay4eHue. 'omonorn 6eH3o1a. XuMHueckue cBoiicTBa O6eH3oa( rajloreHnpoBaHue.
HutpoBanue, ankwivpoBanue. MexaHn3Mbl peakiuu 3JI€KTPO(GUIBLHOTO 3aMelleHus
6eH3oa u ero romosoros. OpuentanTsl 1 u 2 nopsinka IlpaBuna opueHtanu.
Pacuernbie 3agaun. Pemenne kKoMOMHMPOBAHHBIX 3a/1a4

Jemoncrpanuu. Komneknus « IlpupoaHsle MCTOYHUKH YrieBOIOpoAoB» Mogaenu
MOJIEKYJI YTJIEBOJOPOIOB.

JlabopaTopusbie onbiThl. 1.IlocTpoeHne mozxenu monekyn ankaHoB.2.Iloctpoenue
MOJIETIEN MOJIEKYJ alTKEHOB.

CnupTsl U (peHoJIbI



Cruptel.  CocraB  u  kinaccupukanus. W3omepusi. ®Dusmueckue CBOICTBA.
MexmonekynspHas BogopoJHas cBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS.
XuMuyeckue CBOICTBa 00yCIIOBJIEHHbIE HaJIMYUEM TUAPOKCHIIBHBIX
rpynn(o0pa3oBaHie  aJKOTOJSATOB , B3aUMOJICHCTBHE C TaJOr€HOBOJOPOJAMH,
MEKXMOJICKYJISIpHAasE ¥ BHYTPUMOJICKYJSIpHAs — JETHIpaTalusi, dSTepUpHUKAINA,
OKHMCIICHHE M JeruapupoBaHHe cnupToB. OCOOEHHOCTH CBOWCTB MHOIOATOMHBIX
cnuproB. KayecTBeHHas peakuuss Ha MHOIOaTOMHbIE CHUPTBL. BakHelmune
IIPEICTaBUTEIIH.

@®enounbl. dDeHon, ero crpoeHue, GuU3NYecKHe M XMMHUYECKHE CBOMCTBA. B3ammuoe
BIMSIHUE B Moulekysie QeHona. [lonukonaeHcauus ¢eHona ¢ (GopMaibAErHIOM.
KavectBennas peaknuss Ha (enon. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIIECTB
CoJepKALIMX THAPOKCOrpyMIly. DIeKTPOPUIbHOE 3aMelleHHe B OEH30IbHOM KOJIbLIE.
PacuerHble 3agqa4uu. BoruncineHus 1o TepMOXUMUYECKUM YPAaBHEHUSIM.
JdemoncTpauuu. Pusnyeckre CBOMCTBAa pa3HbIX cOUpToB. CpaBHEHHE peaKIUi
TOpEHUs] pa3HbBIX CHUPTOB € MeTajuimdeckuMm HatpueM. [lomydeHuwe mnpocroro u
ci105kHOro0 3¢upa. [Tonyuenue sTuiIeHa U3 ITaHOIIA.

JlabopaTopusbie ombIThbl. [locTpoeHue mojenell MOJIEKYJI H30MEPHBIX CIIMPTOB.
PacTBOprMOCTB pa3HbIX CIUPTOB B BOoAE. B3aumMoielicTBHE MHOTOATOMHBIX CIIUPTOB €
TUAPOKCUIOM MEJIH.

AJIbJIeTHbI H KeTOHBI

Anpnerugpl M KetoHbl. CTpoeHHMe MOJIEKYJd ajibJerMJ0oB U  KETOHOB., UX
nzomepuzanms. OcoOEHHOCTH CTPOCHHUS KAaOOOHWIBLHOMUTpYNIbL. DU3HUECKUE U
XMMHUYECKHE CBOMCTBAa anbaerujoB( ruapuposanue. OKHUCIEHHE aMMHaYHbIM
pacTBOpoM OKcuja cepedpa U rujpokcuaa meau. Ilpucoennnenue nuaHoBoopoaa u
ruzipocyibdura HaTpus. ['agoreHnpoBaHue ainbIeru0B U KETOHOB.
JemoncTpauuu.lllapocTep>KkHEBBIE MOJEIM MOJIEKYJ aQIbIAETMIAOB U  KETOHOB.
Oxucnenue aiabIeruoB aMMHAYHBIM PAacTBOPOM OKcHa cepedpa M THAPOKCHIOM
MeJIH.

JlaGopaTopHsie onbIThl. [locTpoeHne Mojeneil MoJIeKyl U30MEPHBIX albJETU0B U
KETOHOB.

Peaxius cepeOpsiHOro 3epkaia. OKucieHue anbJIeru0B THIPOKCUIOM MEIH.

KapGOoHoBbIe KHCIOTBI, CJI0OKHBIE I(PUPBI, JKUPbI

KapboHoBele  KHCIOTBI U cioxkHble 3¢dupsl. CrpoeHue, Kinaccudukaius,
HOMEHKJIaTypa U M30MepHs, (pu3ndYeckue M oOlIMe ¢ HEOPraHWYECKUMHU KHCIOTaMHU
XUMUYECKHE CBOWCTBA. BiusiHUE yrieBOJOPOIHOTO pajuKaia Ha CHIIy KapOOHOBOM
KucnoTel. OcoOble  cBoicTBa KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBa
HeNpeebHbIX KApOOHOBBIX KHUCIOT.

Crnoxusle 3¢upsl. M3omepust, Homenknarypa, [Tonydenne. OGpaTUMOCTh peakLuu
TepudUKaIIIHU.

XKupbl. Kupbsl Kak CIOXHbIe JQHUPHl T[IMLIEPUHA U  KApOOHOBBIX KHUCIOT.
Homenknarypa u knaccugukauus >kupoB. buomornyeckue (yHKUUU >KUPOB.
CaolicTBa )XHMpOB ( OMBUIEHHE, THApOan3, TuapupoBanue).llonstue o CMC.
JeMoHcTpanuu. 3HAKOMCTBO C (DU3UYECKHMH CBOMCTBAMHU KapOOHOBBIX KHCIIOT.
OTHoOmIeHHEe Pa3HBIX KapOOHOBBIX KHCIOT K Boje. OTHOIIEHHE CIMBOYHOIO MAcCio
MOJICOJIHEYHOI'0 MacJia M MAallIMHHOTO Maciia K pacTBOPY MepMaHraHara Kajusl.
JlaGopaTopHusbie onbIThl. [locTpoeHrne Mojnenel MoOJIEKyl M30MEPHBIX KapOOHOBBIX
KHCJIOT W CJIOXHBIX 3(upoB. CpaBHEHHE CHIIBI YKCYCHOM M COJITHOW KHCJIOT B
peaKuusaxX ¢ HUHKOM.

CpaBHeHHE pacTBOPUMOCTH KapOOHOBBIX KHCIOT U HX cOJei B Boje. XUMHYECKUE
CBOMCTBAa KapOOHOBBIX KHCIOT ( B3auMoneicTBue ¢ Meramaamu. OCHOBHBIMHU



OKCHJIaMH, OCHOBaHMUAMH, aM()OTEepHBIMU THAPOKCUIAMH U COJsIMH). PacTBopuMOCTh
YKUPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIIAX.

JKcnepUMeHTAJIbHbIE 3a1a4n. Pacrio3HaBaHMe aleTaTa HaTpusl, KapOoHaTa HaTpus,
CUJIMKaTa HaTpus, cTeapara HaTpus. Pacno3naBanue oOpas3IoB CIMBOYHOIO Macia U
maprapusa. [logydenne kapOOHOBBIX KHCIIOT M3 MbLIA, U alleTaTa HaTpusl.

YriaeBoabl

VYrneBoawl. Knaccudukanus, buonorudeckas pois . X 3HaueHHeE .

Monocaxapuasl. ['moko3a, ee cTpoeHUe, (U3NYECKUE CBOWCTBA . 3aBUCUMOCTH
XHMHYECKUX CBOMCTB OT CTpOoeHHUs. B3auMoaencTBue IitOKO3bl ¢ THAPOKCUIOM MEIU
Ipy KOMHATHOW TeMmIieparype, 3TepUUKALNs, pPEAKIHs CcepeOpsSHOTOo 3epKaia.
I'unpupoBanue. Peaknuu OpoxeHus. buosnorudeckas poib riioko3bsl. PpykTo3a Kak
M30MEP TIIFOKO3BL.

Hucaxapunpl.  Ctpoenue. BoccraHaBiauBaronime W HEBOCCTAHABJIMBAIOILIKE
mucaxapuabl. Caxaposa, JaKTo3a, MalbT03a, UX CTPOCHUE U OMOJIOTHYECKast POJIb.
[Tomucaxapuasl. Kpaxman u nemmono3a. CTpoeHHe, CBOMCTBA , OMOJIOTHYECKAs POJIb.
XuMHYecKue cBOWCTBA TojimcaxapuaoB. [ToHsTHEe 00 NCKYCCTBEHHBIX BOJIOKHAX.

Baxueimmepeakiun CIIUPTOB, (B TOMUYHCIIE Ka4eCTBEHHYIOPEAKIUIO
HaMHOT'OaTOMHBIE cnupThl),penona, aJIbJIeTU/10B,KapOOHOBBIX
KHCJIOT,[JIFOKO3bIOCHOBHBIE CIIOCOOBI UXIIOIYYEHUS U 00JIaCTU UXIIPUMEHEHHUS.

A3oTocoaep:kauiue coeAuHeHUs

Amunbl. CocTaB M CTPOCHHME aMUHOB, M30MEpHUs U HOMEHKJIaTypa. dusnueckue u
XUMHYECKHE CBOMICTBa IpelNeibHBIX W apoMaThyecKux aMuHOB. [lonyueHue u
IIPUMEHEHUE.

AmuHOKuCHOTEI U Oenku. CocTtaB H  CTpOEHHME aMUHOKHCIOT. H3omepusi.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKUCIOT. W ee NnpuYMHBL
B3aumHoe BiMsHHME aTOMOB Ha NpPUMEPE aMMMAKa, HPEICNIbHBIX M apOMaTHUYECKUX
aMUHOB.

benku kak npupoansie noaumepsl. Ilentuanas cBs3p, CTpykTypa Oenka. XUMHUECKHe
CBOMcTBa. 3HaUEHHE OEITKOB.

HyxneunoBbie kucnotsl. I[loHATHE O MypUHOBBIX M MHUPUMHUIUHOBBIX OCHOBAaHUSIX.
bronoruueckas posiab HyKJIEHHOBBIX KHCIIOT.

MemoncTpaunu Ou3nyecKkre CBOWCTBA MeTUIaMHHA. B3anmoaeicTere MeTHiIaMuHa
¢ kucnoramu. JleHatypanuus 6enkoB. KauecTBeHHbIE peakIiui Ha OEJIKH.
JlabopaTopnasi padora: KauecTBeHHbIE PEaKIIuU Ha OCJIKU

Buosnornyeckn akTHBHbBIE cOeJUHEHHE

[TonsiTHE O BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUAX, HX CTPOCHHUE M BaXKHEHIINE
cBoiictBa. IlmactMaccel TepMoOIUTaCTUYHBIE M TEpMOpEaKTHBHbIE. CUHTETHUYECKHE
Kay4yKHd U CUHTETHUYECKHE BOJIOKHA.

JemoncTpanun O6pasisl MOIMMEPOB

11 kaace

Crtpoenue atoma

ATOM — cioxHas dactuia. SJnpo u snekTpoHHas o0osiouka. JlokazaTenbcTBa
CIIO)KHOCTH CTPOCHHs aTOMa: KaToJHBbIE W PEHTICHOBCKHE JIyud, (orodddekr,
PaaMOaKTUBHOCTb. OTKpBITHE 3JEKTPOHA, MPOTOHA M HEWTpPOHA. Moaenu CTpOoeHHus
atoma (Tomrmicona, Pesepdopna, bopa). Mukpomup u mMakpomup. Jlyannsm yacTuil
MUKpoMHpa. KBaHTOBO-MEXaHUYECKHE MTPEACTABICHUS O CTPOCHUHU aTOMA.



CocTosiHHE 371EKTPOHOB B aroMe. HyKIIOHBI: TPOTOHBI U HEUTPOHBI. Hykinael.
N306apel u wu3orombl. KBaHTOBO-MeXaHWYECKHE MPEACTaBICHHUS O MPHUPOJE
AJNIEKTPOHA. DIEKTPOHHOE 00Jako U opouTaib. KBantoBble uncia. @opma opouTanei
(s, p, d, f). DHepreTuueckue ypoBHU U OLYpOBHU. CTpOEHHUE 3JIEKTPOHHBIX 0007I0YEK
aTOMOB. OJJEKTPOHHBIE KOH(HUrypamuu aToMoB 3yeMeHTOB. I[lpuamun Ilaymn u
npaswio ['ynna, mpaBwino KieukoBckoro.. OneKkTpoHHO-Tpaduyeckue (Gopmysibl
aTOMOB 3J1eMeHTOB. OCOOCHHOCTH SJIEKTPOHHOTO CTPOCHHUS aTOMOB XpOMa, MEH,
cepebpa u Apyrux. DISKTPOHHAs KitacCHu(UKaIHs 2IEMEHTOB: s-,p-, d- u f-cemeiicTra.

BanenTHble BO3MOXHOCTM aTOMOB XHMHUYECKUX JJIEMEHTOB. BaseHTHBIE
3JIEKTPOHBI.  BajleHTHbIE  BO3MOXHOCTM  aTOMOB ~ XMMHYECKHX  3JIEMEHTOB,
00yCJIOBJICHHBIE YHCIOM HECHApEHHBIX JIEKTPOHOB B HOPMAJIBHOM M BO30YKICHHOM
cocrosiHusIX. Jlpyrue (axTopsl, ONpeAeNsiolue BaJ€HTHbIE BO3MOXKHOCTH aTOMOB:
HAJIMYME HETOJEICHHBIX JJIEKTPOHHBIX Map M HaJIW4Yhe CBOOOTHBIX OpOHTANIEH.
CpaBHEHHME NOHATHI «BAJIEGHTHOCTb» U «CTEIIEHb OKUCICHUSD.

Ilepnonnueckuil 3aKOH U NIEPUOJIUYECKAS] CUCTEMA XUMUYECKUX DJIEMEHTOB /.
H. Men-neneeBa u crpoeHue aroma. [Ipeanochuiku OTKPBITHS MEPUOIUYECKOTrO
3aKOHA: HAaKOIUIEHHE (PaKTOJIOIMUECKOro Marepuaiia, padoTsl npeamecTBeHHUKOB (.
A. bepuenuyca, U. B. JleGepeiinepa, A. D. llankyprya, [Ixx. A. Heronenaca, JI. 1O.
Meiiepa); cbe3n xumukoB B Kapiicpys. JInunoctaeie kauectsa . 1. Menneneesa.

Otkpeitie  JI. WM. MenaeneeBbIM  NEpUOIUYECKOTO 3akoHa. IlepBas
¢dopMmynupoBka mnepuoanyeckoro 3akoHa. Ctpykrypa Illepuoanueckoil cuctembl
37eMeHTOB. ['Opu30HTaNIbHASI, BEpPTUKAJIbHAS U JUAroHajbHas MEPUOJIUYECKHE
3aBUCHUMOCTH.

[lepuonnueckuii 3akoH U cTpoeHue aroma. M3oronel. CoBpeMeHHasi TpaKTOBKa
MOHATHUS «XUMHYECKHUH 3JIEMEHT». 3aKOHOMEepHOCTh Ban-nen-bpyka — Mo3znu. Bropas
dbopmynupoBka nepuoandeckoro 3akona. [lepuonuyeckas cucrema /1. U. Menneneena
U cTpoeHue aroma. @U3NYECKUH CMBICI MOPSAKOBOIO HOMEpa AJIEMEHTOB, HOMEPOB
rpynnsl U nepuoja. lIpuyumHbl M3MEHEHUsT METAIMYECKUX M HEMEeTaNIMYeCKHX
CBOICTB 2JIEMEHTOB B TPYIIax U MEPUOJIaX, B TOM YHCIe OOJIbIIUX U CBEPXOOJIbIIMX.
Tpetbst GopMynHpOBKa MEPHOAMUYECKOTO 3aKOHA. 3HAUEHHE MEePHOAMYECKOro 3aKOHa
Y IEPUOANYECKON CUCTEMBbI XUMHUYECKUX 35ieMeHTOB .M. MenaeneeBa st pa3BUTHS
HayKH U MOHUMAaHMsI XUMUYECKON KapTHHbBI MUPA.

demonctpanun. ®Pororxdpdexr. Katonuele nyun (3IEKTPOHHO-JIyUEBbIE
TpYOKH), MOJENIN AJIEKTPOHHBIX 00J1aK0B (opOuTaneit) paznuunoi Gpopmsl. Paznuynsie
BapuaHThl  Tabmun  Ilepmonnueckoil  cucTeMbl ~ XMMHUYECKHMX  AJIEMEHTOB
JA.N.MenneneeBa. OOpasipl MPOCTHIX BELIECTB, OKCUAOB U T'MJIPOKCHAOB JIEMEHTOB
3-T0 mepuoja v AEMOHCTPALIUS UX CBOWCTB.

Ctpoenue BeuecTBa. /{ucnepcHblie CHCTEMBI H PACTBOPbI

Xumuueckas CBA3b. EnuHasg npupoma xumudeckoud cBszu. Ilonstue o
XUMHYECKON CBSI3U KaK MPOIECCe B3aUMOJCHCTBHUS aTOMOB ¢ 00pa3oBaHUEM MOJIEKYIT,
MOHOB M paauKaioB. Bunbl xumuueckoil cBs3u. AMOp(HBIE U KpHCTALIMYECKUE
BemiecTBa. MOHHAas XuUMUYECKass CBSI3b M HMOHHBIE KPUCTAUIMYECKUE PEIIETKH.
CBolicTBa BEIIECTB C HMOHHOU KpUCTAJUIMUECKON pemieTkoid. KoBaseHTHas
XUMHUYECKasi CBA3b METOJ] BAJICHTHBIX CBsI3€i B 0Opa30BaHWU KOBAJICHTHOW CBSI3H.
DIEKTPOOTPULIATETLHOCTh U PA3HOBUIHOCTH KOBAJIEHTHOM CBS3HM MO 3TOMY MPU3HAKY:
noysipHas W HenoJisspHas. Croco0 TeEpeKphIBaHHS dAJIEKTPOHHBIX OpOUTANICHH
KJIacCU(UKaIlMs XUMHUYECKOW CBS3M MO ATOMY MpPHU3HAKY: 6- U m-cBsizu.KpaTHoCTh
KOBAQJICHTHBIX CBS3EH M MX KJIacCU(HUKAIMS 110 STOMY MPU3HAKY: OJWHAPHAs, JBOMNHAs
u T.1.CBOICTBAa KOBJIGHTHOM XMMUUYECKOW CBSI3U: HACBHIIIAEMOCTb, HAIPABICHHOCTb,
JIATIONIbHBIA MOMEHT. [1ONSpHOCTH CBA3M M MOJSPHOCTH MoOJIeKysd. Kpucramimueckoe
CTPOEHHE BEIIECTB C 3TUM THUIIOM CBSI3H, UX (PU3NUYECKIE CBONCTBA.



Merajuinueckass XUMHUYECKass CBsI3b. PU3MYECKHE CBOMCTBA METAJUIOB Kak

(GYHKIMS METAJUIMYECKOH CBSI3U U METAJUTMUECKOHN peleTKH.
Bomoponnass cBsi3p M MexaHuU3M ee  00pa3zoBaHHA.MeEXMOIEKYyIspHbIE u
BHYTPUMOJIEKYJISIDHBIE ~ BOJOPOJHBbIE CBs3U. Du3nyeckue CBONCTBA BEUIECTB C
BOJOPOJHON CBA3bIO. buosornueckas poiap BOJOPOJHOM CBA3M B OpPraHU3aLUAU
CTPYKTYp OHOIOJIIMMEPOB.

BannepBaanibcoBo B3ammojencTBue. EnuHas npupoia XUMHUYECKUX CBSI3EH:
WOHHAsl CBA3b KaK IMpEACNIbHBIA CiIydail KOBAJEHTHOM MOJSPHON CBA3H; MHEPEXO]
OJIHOTO BUJIA CBSI3U B IPYIOM; Pa3HbIE BUBI CBSI3U B OJHOM BEILIECTBE U T. 1.

I'uOpuanzanust opburaneil u reomeTpusi MoJjiekysl. Teopusi rHOpUAM3ALIHN U
OTTAJKWBAHUS BAJCHTHBIX Map. TUIBI THOpUIU3AIN: SP3-THOPUAM3AIINS Y AJIKAHOB,
BOJIbI, aMMHUaKa, ajJMasa; Sp2-TuOpuau3anus y COeJUHEHH Oopa, ajJKeHOB, apeHOB,
JMEHOB | rpaduTa; Sp-THOPUAN3ALUS Y COSIUHEHUH OepIILIHs, aIKUHOB U KapOuHa.
['eomeTpust MOJIEKYJI Ha3BaHHBIX BEIIECTB.

Teopus ctpoenus xumuueckux coenuHeHuil A.M. bytneposa. [Ipeanoceuiku
CO3JaHUSI TEOPUU CTPOCHUS XMUMHUYECKHUX COCTUHEHHI: paboThl MpeIlecCTBEHHUKOB
(K.b. droma, ®@. Benep, I1.®. XKepap, @.A. Kekyne), che31 eCTECTBOUCIBITATENCH B
[neiiepe. JInunoctHeie kauectBa A.M. ByrnepoBa.OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOIO CTPOCHHsS OpPraHWYeCKMX COCIMHEHHMM U COBPEMEHHOM TEOpHUH
cTpoeHus. M3oMepusi B opraHu4ecKkoil 1 HEOPraHMYeCKoW XUMHUM. B3anmHoe BiausiHue
aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTAHUYECKUX BEILECTB.

OcCHOBHbBIE HampaBJICHUS PAa3BUTHUS TEOPUU CTPOCHHUSI OPraHUYECKUX
COeIMHEHUH (3aBUCHMOCTb CBOICTB BEUIECTB HE TOJIBKO OT XUMUYECKOT0, HO U OT UX
3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHHUsA). WHIYKIIMOHHBIA W Me30MEepHBIN
s dexter. CTepeoperysipHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH JABYX BEAYIIMX TEOPUH XHUMHH.
Juanextuueckre OCHOBBI OOLIHOCTH Tepuoanueckoro 3akona [I.JM. MenneneeBa u
teopun ctpoeHus A.M. BbyrtnepoBa B craHoBieHHH (pabOOThl MpPEIIIECTBEHHHUKOB,
HaKoIUIeHHe (PakToB, ydyacTHe B Cbhe3[aX, PYCCKUH MEHTAJIMUTET), TNPEICKa3aHUU
(HoBble amemeHTHl -Ga, Se, Ge W HOBBIE BEIIECTBA - U30MEPHI) U Pa3BUTHH (TpHU

(GOpMyITUPOBKH).

[Tomumeps! opranndeckue U Heopranudeckue. [loarumepsl. OCHOBHbBIE TOHATHS
XHUMHHU BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/II\/'I: «MOHOMCEDP», «IIOJIUMEP»,
«MaKpOMOJIEKYJIa»,  «CTPYKTYpHOE  3BEHO»,  «CTENEeHb  IOJIMMEpPU3ALUNY,

«MoJieKymsipHas maccay. CrocoObl OJYYeHHS MOJTUMEPOB: PEAKIUHU MOJTUMEPU3AIIUN
U nonukoHaeHcanuu. CTpoeHre MOJTUMEPOB: reoMeTprueckas popMa MaKpOMOJIEKYI,
KPUCTAJUTMYHOCTh U aMOP(HOCTh, CTePEOperysipHOCTh. [lonmMeprl opraHuyeckue u
Heopranuueckue. Kayuayku. Ilmactmaccel. Bomokna. buomonmmepsr: Oenku u
HYKJIEMHOBBIE  KHC-JIOTBI. Heopranmyeckue TmMONMMEPHl aTOMHOTO  CTPOCHHUS
(ammoTpornHbie MOAU(PUKAIIMHN YIIIepo/ia, KPUCTAITUIECKUN KPEMHHUIMA, CeJIeH U TeILTyp
IETTOYEUHOTO CTPOCHHUSI, TUOKCHI KPEMHHS U JIp.) U MOJIEKYJSIPHOTO CTpOCHUS (cepa
TIacTUYecKas u Jip.).

[Tonstue  «aucmepcHass  cucremay». YucTtele  BemecTBa W CMECH.
Knaccudukanus xumMudeckux BemiecTB mo yucrtoTe. CoctaB cmeceil. PacTBopsbl.
PactBopumocTs BemecTB. Kiaccudukammsi pacTBOpOB B 3aBUCUMOCTH OT COCTOSTHUS
PacTBOPEHHOT'O BelIecTBA(MOJEKYISIPHBIC, MOJEKYISIPHO-UOHHHbBIE, NOHHBIC). THIIBI
PacTBOPOB IO COJIEPKAHUIO PACTBOPEHHOTO BemiecTBa. KoHIIEHTpaIis pacTBOPOB.

[TonsTre o nucniepcHBIX cucTemMax. JlucrnepcronHas cpeqa u qucnepceHas dasa.
Tumbl OUCHIEPCHBIX CHUCTEM W WX 3HAYCHHWE B TPHUPOJE H JKU3HU UETOBEKA.
JucnepcHble CUCTEMBI C >KHAKOM Cpeiol: B3BECH, KOJUIOMAHBIE CHUCTEMBI, HX
knaccudukanus. 3omu u renu. DPpdext Tunnans. Koarynsaius. Cuaepe3uc B Telsx.



Pacuernbie 3agaum. 1. Pacuersl mo xummueckum Qopmynam 2. Pacuersl,
CBSI3aHHBIE C MOHATUSMHU «MaccoBas I0JI» U «0O0beMHas J10Jis» KOMIIOHEHTOB CMECH.
3. Boluucnenue MoJisipHOI KOHIIEHTPAIIMU PacTBOPOB.

JeMoHcTpanuu. Mojelii KpUCTAIIMYECKUX PEIIETOK BEIIECTB C Pa3IM4HbIM
TUIIOM CBsi3el. Mozenn MOJIEKyJl pa3InYHON reoMeTpuu. Monenu KpucTauImd4ecKux
pemieTok anmaza W rpadura. Moaenu MOJIEKYlT HM30MEpPOB CTPYKTYpHOH U
IIPOCTPAHCTBEHHOM H30Mepun. Moien KPUCTANIMYECKUX PEILIETOK METAIUIOB.

Komnekuust mnactmace U BOJOKOH. OOpasiibl HEOPraHUYECKHX IOJIMMEPOB:
CephI MJIACTUYECKOH, docdopa KpacHOro, KBapma u Jap. Mojenu MOJeKyl OSlIKoB U
JHK. OO6pa3mpl pa3nmuuHbIX cucTeM C xkuakod cpemoi. Koarymsmms. Cunepeswuc.
Db dexr Tunnans.

JlaGoparopHble onbITbl. 1. 3HAaKOMCTBO C KOJUIGKIUEH MHIIEBBIX,
MEIWIIMHCKUX M OWONIOTWYecKuX rened um 3omed. 2. [lomydeHue KOJUIOMIHOTO
pactBopa xjopua xemreza(lll)

XuMUYeCKHue peakiunu

Knaccuukanuss XMMHUYECKHX pEaKIUii B OPraHMYECKOW M HEOPraHMYECKON
xumui. [ToHsATHE 0 XMMMUYECKOM peakliiy; €€ OTIUYHE OT sIiepHOM peakuun. Peaknuu,
uaymue 0e3 U3MEHEHUsT KaueCTBEHHOIO COCTaBa BEIECTB: aJUIOTPONU3ALUS,
M30MeEpU3aLMs U oJInMepu3anus. Peakiuu, naymue ¢ U3MEHEHHEM COCTaBa BELIECTB!
[0 YUCIY U COCTaBy pEAarupyroumx M 00pa3yroUIUMXcs BeELIECTB (pasyioKeHUs,
COEJMHEHUS, 3aMelleHHs], 00MeHa); [0 U3MEHEHUIO CTEleHEel OKHUCIIEHUs JIEMEHTOB
(OKHMCITUTENIBHO-BOCCTAHOBUTEIILHBIE peakuuu u HEOKHUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH); 110 TEMJI0BOMY 3(h(DeKTy (3K30-U IHAOTEPMHUUYECKUE);
1o (aze (roMo- ¥ reTeporeHHbIe); IO HAIPaBJICHUIO (00paTUMBIE 1 HEOOpATUMBIE); TI0
UCIOJIb30BAaHUIO  KaTanu3aTopa (KaTaIUTHYECKHUE W HEKaTAJMTUYECKHE); 110
MEXaHU3MYy (paJuKalbHbIE U WOHHBIE);II0 BUIY 3HEPIMM, UHUIMHUPYIOMIEH PEAKIUIO
(poToxumuyeckue, paauMalMOHHBIE, BJIEKTPOXUMHUYECKHUE, TEPMOXUMHUYECKHE).
OcobeHHOCTH  KJaccH(UKAMK pEeakuii B OpPraHWYecKOd XuMuu.BeposaTrHOCTh
IPOTEKAaHNUs XUMUYECKUX peakIMh. 3aKOH COXpaHEHMsI DHEpruu. BHyTpeHH:s
SHEPrusl M S5K30- U JHAOTEpPMUYECKHE peakuuu. TemnoBoi 3P EKT XUMHUYECKHX
peakuuii. Tepmoxumuueckue ypaBHeHHs. Teruora obOpa3zoBanus. Ilonarue o0
sHtanenuu. 3akoH ['.U. 'ecca u cnenctBust u3 Hero. DHTpomnusa. DHeprus ['udbca.
B03MOXXHOCTD NpPOTEKaHUS peakUUii B 3aBUCUMOCTH OT HW3MEHEHHUs JHEPIUMM U
SHTPOIHH.

Ckopoctb xummnueckux peakuuii. [Ipeamer xummdeckoi kuaetuku. [lonstue o

cKkopocTH peakuuu. CKOPOCTh TOMO- U T€TEPOre€HHON peaKIMHU. DHEPrus aKTHUBALIUU.
DNEMEHTApHBIE U CIOXKHBIE peakuu. DakTopsl, BAUSAIONINE HA CKOPOCTh XMMUYECKON
peakIuu: TpUpOJa pEearupyrolux BemecTB; Temmeparypa (3axkoH Baut-I'odda);
KOHIIEHTpalusi (OCHOBHOW 3aKOH XMMHYECKON KHMHETUKH); KaTanuzaTopbl. Karamms:
rOMO- W TEeTEpPOreHHbIM; MEXaHW3M JEHUCTBHMs Karanu3atopoB. PepmeHTsl. Mx
CPaBHEHHME C HEOPraHMYeCKMMM KaranusaTopamu. dDepMEeHTaTHBHBINA KaTajau3, €ro
MexaHu3M. UTHruOUTOph! U KaTanuTUYECKUE /1bl. 3aBUCUMOCTb CKOPOCTH peakluid OT
MOBEPXHOCTU CONIPUKOCHOBEHUS PEArUPYIOLINX BELIECTB.
OOpatuMOCTh XHUMHYECKUX peaknuid. Xumudeckoe paBHoOBecue. [loHsTtre o
XUMHYECKOM  paBHOBECHH.  PaBHOBecHblE  KOHLEHTpauuu. J[MHaMHYHOCTH
XUMHYecKoro paBHoBecus. KoHcranta paBHOBecusi. (CMelleHHE pPaBHOBECHS.
@akTophl, BIMAIOLIME Ha CMEUICHHE pPABHOBECHS: KOHLEHTpalus, [aBICHUE U
temrieparypa. [Ipunnun Jle-Ilatense.

ONEeKTPOIUTHYECKAs ~ AUCCOLMALUA.  ONEKTPOJIUTBI M HEIIEKTPOJIUTHI.
ONeKTpOoIUTHYECKas Tuccolnanus. MexaHu3M AMCCOLUAINK BEIIECTB C Pa3InYHbIM
TUIIOM XUMH4YeCKOH cBsi3u. CBoiicTBa MOHOB. Katnons! u aHnossl. Kuciotsl, conu,



OCHOBaHUS B CBETE MIEKTPOIUTUYECKON Aucconuanui. CTeneHb IEKTPOINTUIECKON
JUCCOLMAIMU, €€ 3aBUCHUMOCTb OT MPHUPOABI DIEKTPOJIUTA M €ro KOHLEHTPALMH.
Koncranra muccoumanuu. CryneHdaras AucCOLUAMs 3JEKTPOIUTOB. Peakuuu,
IIPOTEKAIOIME B PACTBOPAX AIEKTPOJUTOB. IIpon3BeneHue pacTBOpUMOCTH.

Bonopoansiii mokaszarens. Juccommanuss Boaesl. KoHcTanTa auccouuanuu
BoJIbl. MloHHOE mpom3BereHre Boabl. Bomopoansiii mokaszatens pH. Cpenbl BOJHBIX
pPacTBOPOB AJIEKTPOJIUTOB. 3HAUEHUE BOJOPOJHOrO IOKA3aTeds Ul XMMHUYECKUX U
OHOJOTUYECKHUX IPOIECCOB.

I'maponuz. Tlowsitne «ruaponu3y». I'maponu3 kak OOMEHHBIH Iporecc.
['uaponn3 opraHudecKkux coearnHEeHUH (yrieBogoB, 0einkoB, ATd) — kak XuMudecKas
OcHOBa OOMEHa BEIIECTB M KaK OCHOBAa DJHEPreTUYECKOro OOMEHa B IKUBBIX
opranusmax. ['Maposin3 OpraHMyeckux BELIECTB B IPOMBIIUICHHOCTU. ['maposnus
HEOpPraHMYECKUX BeulecTB. I'maponus cosiel - Tpu ciydas. CTyneH4YaTblii TUAPOIIN3.
HeoOpatumsiit rugponus. [Ipaktuyeckoe mpuMeHEHHE THAPOIIU3A.

Pacyernble 3agaum. 1. Pacuersl 1o TEepMOXMMHYECKMM YypaBHEHUSM. 2.
Brruncnenue TemioBoro ¢ dekra peakiuy 1o TerjIoTaM 00pa30BaHUs pearupyromx
BELIECTB U MPOAYKTOB peakuuu. 3. Onpenenenue pH pactBopa 3agaHHON MoJsspHOU
KoHLeHTpauuu. 4. Pacuer cpenHeld CKOPOCTM peakUMM MO KOHLEHTpaUusM
pearupyrommux  BemecTB. 5. BpluMclieHMs € HCHOJIB30BAHUEM  MOHSTHUA
«TeMIiepaTypHblii KO3((UIMEHT CKOpPOCTH peakium». 6. HaxokieHue KOHCTaHTHI
PaBHOBECHS PEaKIMK 10 PABHOBECHBIM KOHIIEHTPALMSAM U OIpPEAEICHUE HCXOAHBIX
KOHLICHTpAlUi BEIIECTB.

JleMoHcTpanuu. AJUTOTPOIIHBIE TMpEeBpanieHus cepsl U pocdopa. Moxenu H-
Oyrana u wuzoOyrana. [lomyueHue Kuciaopoga W3 NHEPOKCUIA BOJOPOAAa U BOJBIL;
neruaparauus staHona. llenouka mpespamenuit P — P205 — H3PO4; cBoiictBa
COJITHOM M YKCYCHOM KHCIIOT; PEaKIMH, UAYIIHe C oOpa3oBaHHMEM OcCajKa, raza H
BOJIbI; CBOMCTBA METAJVIOB; OKHMCIEHHE albJIEerH/ia B KUCIOTY U CHHMPTA B AJIbJETHI.
Peakuuu ropeHus; peakiuu SHAOTEPMUYECKUE HA MPUMEPE PEAKLHMH Pa3JIoKEHUs
(3TaHONIA, KaNMIHOW CENMTPBl, W3BECTHSKA WIM MeJa) M JK30TEpMUYECKHE Ha
npuMepe peakuuil coenuHeHus (oOecrBeuynBaHUME OpOMHOM BOABI M PacTBOpa
NepMaHraHaTa Kajiis STHJIEHOM, ralleHue M3BecTH U Jp.). BzaumonelictBue nuHka
pacTBOpamMH COJISIHOM M CEpPHOM KHUCJIOT IPU PasHBIX TEMIEpaTypax, HMpH pa3HbIX
KOHIICHTPALUAX COJISTHOM KHCJIOTHI; Pa3iIoKEHHE MEPOKCHAA BOJOPOJA C IOMOUIBIO
okcuna wMmapranna (IV), xatam a3el celporo Msica M CBIpOro  KapTodes.
B3aumoneiicTBue 1MHKA C Pa3IMYHON MOBEPXHOCTHIO (MOPOIIKA, MBUIM, TPAHYI) C
KHCI0TON. Mojens «kumsiero ciosi». CmelleHne paBHoOBecHs B cucreMme Fe3+ +
3CNS- «— Fe(CNS)3; ombuieHHE XHPOB, peakuuu sTepuukanuu. 3aBHCUMOCTH
CTETEHU DJIEKTPOJUTHUECKOW IHCCOLMALUU YKCYCHOM KHMCIOTHI OT pa30aBieHHUS.
CpaBuenue cpoiictB 0,1 H pacTBopoB cepHON M CEpHHUCTOM KHMCIOT; MypaBbUHOHN U
YKCYCHOHM KHCJIOT; TMIPOKCHJIOB JINTHS, HATpUA U Kanus. VIHIuKaTopbl U N3MEHEHHE
UX OKpacku B pas3inuuHbIX cpenax. CepHOKHMCHBIA M (epMEHTAaTHUBHBIM TMIPOJIN3
yrieBofoB. ['miaponus kapOOHATOB, Cynb(aToOB, CHIMKATOB INEIOYHBIX METAJIIOB;
HuTpaToB nuHKa niu ceuHna (I1). 'maponus kapbuna KaubIus.

JlabopaTopublie onbIThl. 3. [lonydeHne Kucaopoja pas3ioKeHUEM MEPOKCUIa
Bojlopoia W (WiW) TepMaHraHata Kanus. 4. Peakumu, umaymme ¢ oOpa3oBaHUEM
ocajgka, Tra3a M BOJbl JUISI OPraHUYECKUX W HEOPraHUYECKHX KHCJIOT. 5.
Hcnonp3oBaHne MHAMKATOPHONU Oymaru Juisi onpeaeneHust pH caroHBI, kKely104HOro
COKa M JIpYyrUX COKOB OpraHu3Ma ueynoBeka. 6. PasHble cilydan rugponusa COoJIeH.
WccnenoBanue cpeasl paCTBOPOB € MOMOIIIBIO MHIUKATOPHOW Oymaru.

BenrecrBa u ux cBoiicTBa



Krnaccudukanus HeopraHndeckux BemiecTB. [IpocThie M CIOKHBIE BEIIECTBA.
bnaropoansie raspl. Okcuipl, ux Kiaccupukauus, Ipyrue OMHApHBIE COEIUHEHUs
(rajoreHu/ b, CyIb(UIBI, KapOu/IbI). I'mapoxcubt (ocHOBaHusH,
KHUCTIOPOJICO/IEP)KAIIIE  KUCIOTHL, amMpoTepHble TruaApokcuabl). Kucmors, ux
knaccugukanus. OcHoBaHus, ux kiaccudukanus. Conau cpeHue, KUCIble, OCHOBHBIC.

[TonsiTe o KomIuleKCHOM coenuHeHuu. KomrmuiekcoobpazoBaTenb, JUTaHIIbI,
BHYTpEHHsIsI ¥ BHemHss chepa. KoopauHAIIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTels.
Jucconmanus KOMILUIEKCHBIX coeIMHEeHM. [I[puMeHenue, poiib B mpupoie.

Krnaccudukanus opraHn4ecKuX BEIIECTB. YTJIEBOJOPOMABI U KiIacCHU(UKAIUS
BEUIECTB B 3aBHCHUMOCTH OT CTPOEHHUS YIJepoaHON 1enu (anudaTuueckue u
IUMKJINYECKHE) M OT KpPAaTHOCTH CBsA3eH (IpeleiabHble M HENpelebHBIC).
I'omonornueckuit psa. [Ipow3BogHbIE yrIe€BOAOPOAOB: Ta-JIOIE€HAIKAHBI, CIHPTHI,
(eHOIBI, abACTHABl U KETOHBI, KAPOOHOBBIE KUCIOTHI, MMPOCTHIC W CIOXKHBIC d(DUPHI,
HUTPOCOEIUHEHNS, AMUHBI, aMUHOKHCIIOTBHI.

Meraiutbl.  Ilonoxkenne MeramioB B nepuoandeckod  cucreme .M.
MenneneeBa u ctpoeHue ux atomoB. [IpocTeie BemiecTBa — MeETaUIbl: CTPOCHHE
KPUCTALJIOB U METAJTMYECKasi XUMU4ecKas cBsi3b. Autorponus. O0mme (uznueckue
CBOIiCTBa MeTa/ioB. Psj  cTaHAapTHBIX SJEKTPOAHBIX MOTeHHHanoB. OOmue
XUMHUYECKHE CBOMCTBA METAJJIOB (BOCCTAHOBUTENIbHBIE CBOMCTBA): B3aUMOJICHCTBUE C
HeMeTalaMu  (KUCIIOPOJIOM, TaJIOT€HaMH, Cepoil, a30TOM, BOAOPOJOM), C BOJOH,
KHCIIOTAMH M COJIIMM B PacTBOpaxX, OPraHMYECKUMHU COCAUHEHUSMH (CIIHpPTaMH,
rajioreHajkaHamMu, (eHoJOM, KHUCIOTaMH), CO IIeJloYaMd. 3HadeHHE METalIoB B
MPUPOJIE U B )KU3HU OPTaHU3MOB.

Koppo3sust meramnos. [loHsTHE «KOPPO3UsI METAIIIOBY. XUMHUECKask KOPPO3HUSL.
DnexTpoxuMmuuecKas Koppo3usi. CriocoObl 3alIUThI METAJUIOB OT KOPPO3HUH.

O61ue crnocoObl MOTYYeHHs] METAIIOB. MeTasl B mpupoae. Meramnyprus u
€€ BUJbL: IUPO-, TUAPO- U IEKTPOMETAILTYPIusl. DIEKTPOJIU3 PACILIIaBOB U PACTBOPOB
COEIMHEHUI METAJJIOB U €r0 IPAKTUYECKOE 3HAYEHUE.

[Tepexomupie metamwisl. JKene3o. Menpb, cepeOpo; MHHK, PTYTh, XpOM,
Mapraser] (HaxoKJIeHHE B MPHUPOJIE; MOJyYeHHE W MPUMEHEHHE MPOCTHIX BEIIECTB;
CBOICTBA NMPOCTHIX BEUIECTB; BAXKHEUIIINE COCAMHEHNUS).

Hemeramnsl. Ilonoxkenne HemeTtauioB B nepuoaudeckour cucreme .M.

MenzeneeBa, CTpOEHHE HX aTOMOB. OJIEKTPOOTPHULATENbHOCTh. MHEpTHBIE Tra3bl.
JIBOMICTBEHHOE TMOJIOKEHHE BOAOpOJia B NepHoauyeckon cucreme. Hemeramibr —
IpOCThIE BellecTBa. VX aroMHOE M MOJIEKYISIPHOE CTpOEHHE. AJUIOTpONHs U €€
NpuYMHbBL. XHMMHYECKHME CBOWCTBAa HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICIICTBHE C METajulaMH, BOJOPOJOM, MEHEeEe 3JIEKTPOOTPULIATEIbHBIMU
HEMETaJUIaMH, HEKOTOPBIMH CIIOXKHBIMHU BellecTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA
HEMETaJUIOB B PEAKIHUAX CO (TOPOM, KHCIOPOJOM, CIIOKHBIMH BEIIECTBAMHU-
OKHUCJIUTENSIMU (a30THOM U CEPHOM KUCIOTaMH H JIp.).
Bonoponubsie coeauHenust HemertayuioB. IlomyueHue uX CHHTE30M U KOCBEHHO.
CrpoeHue MOJEKyJl U KPUCTALIOB JTUX coeduHeHuid. Dusnyeckue CBONCTBA.
OtHomieHne K Boje. 3MeHEHME KHCIOTHO-OCHOBHBIX CBOWCTB B TMEPHOAAX W
rpyImnax.

Heconeo6pa3ytomue u coeodpa3yromme OKCHIbI.

Kucnoponubeie kucnotel. M3MeHEHUE KHUCIOTHBIX CBOWCTB BBICHIMX OKCHUIOB H
TUAPOKCHIOB HEMETAIUIOB B MIEPHOJAX W TPYIIax. 3aBUCUMOCTh CBOWCTB KHUCIOT OT
CTENEHU OKUCIIEHUSI HeMeTasla.

Kucnorer  opranmueckme w  Heopranmueckue. Kuciaoret B cBere
MPOTOIUTHYECKOM TEOPHH. CornpsixxeHHbIe KHCJIOTHO-OCHOBHBIE napkl.
Kraccudukanmst opraHU4ecKuX U HeOpraHUuYeCcKnX KUciaoT. OOIMe CBONCTBA KUCIIOT:
B3aUMOJICCTBUE OpPraHUYECKUX W HEOPraHMYECKUX KHUCIOT C MeTalaMu, C



OCHOBHBIMH OKCHIaMH, ¢ aM(OTEPHBIMH OKCHJIAMHM M TUAPOKCHIAMH, C COJISIMHU,
obOpazoBaHue CI0XHBIX 23PUPoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOU
¥ a30THON KuCIOT. OCOOEHHOCTH CBONCTB YKCYCHOM M MYPaBbUHOM KHCIIOT.

OcHoBaHusg opraHudyecknue ¢ HeopraHmyeckue. OCHOBaHUSI B CBETE
OpOTONUTHYECKON Teopuu. Kiraccupukanus OpPraHMYeCKUX W HEOPraHUYECKHX
OCHOBaHMH. XHMHMYECKHE CBOKCTBA IIEJIOYEH W HEPACTBOPUMBIX OCHOBAHMM.
CBolicTBa OECKUCIOPOJHBIX OCHOBAaHWI: aMMHaka M aMHHOB. B3amMmHOe BIMsSHUE
aTOMOB B MOJIEKYJIC aHUJIMHA.

AMpoTepHbIE OpraHUYecKHe M HEOpPraHWYecKue coenuHeHHs. AMQOoTepHbIe
COCIMHEHUS B CBETE IMPOTOJUTUYECKOW Teopuu. AMEDOTEpPHOCTb OKCHAOB U
TUIPOKCUAOB HEKOTOPBIX METAJJIOB: B3aUMOJAEWUCTBHUE C KHMCIOTAMU U LIEJIIOYAMHU.
[TonsiTe o0 KOMIUIEKCHBIX coenuHeHusx. KomriuiekcooOpazoBarenb, JIUTaH[bL,
KOOPJMHAIIMOHHOE YHUCII0, BHYTPEHHss cdepa, BHemHss cpepa. AMPoTepHOCTH
AMUHOKHCIIOT: B3aUMOJIEUCTBUE aMUHOKHUCIIOT CO LIEJI0YaMu, KUCIOTaMH, CIUPTAMH,
apyr ¢ npyrom (oOpa3oBaHuE TOJMIIENTHIOB), OOpa30BaHME BHYTPEHHEH COIU
(bumonsIpHOTO MOHA).

I'enernueckast cBsI3b MEXIy KiaccaMM OpPraHMYECKUX W HEOPraHWYECKUX
coenuHeHuil. IloHATHE O TEHETHYECKOW CBSI3M M TEHETHMYECKMX psjax B
HEOPraHWYECKOW M OpraHWYeCKON XUMHHU. | eHeTHuuecKue psaabpl MeTaiia (Ha IpuMepe
Kamplusl U JKeJe3a), HeMeTaula (Ha MpUMepe Cepbl U KPEMHHUS), MEePEeXOJHOTO
alieMeHTa (Ha IpUMepe LMHKa). ['eHeTuueckue psiibl U TEHETUYecKas CBSI3b B
OpraHMYeCKON XMMUU (A7 COEOUHEHHH, coAepXkallux JBa aromMa yriepojaa B
MoJieKye). EnnHCTBO Mupa BeIlecTs.

Pacuernbie 3amaun. 1. Beruncienue mMaccel win o0bemMa MPOIAYKTOB PEaKIMU
[0 U3BECTHON Macce WiIM 00BbEMY MCXOJHOIO BEILECTBA, COJAEPIKALIETO MPUMECH. 2.
Bbluncinenre Macchl MCXOJHOTO BEILIECTBA, €CIM M3BECTEH NMPAKTUYECKUN BBIXOH U
MaccoBast J10JIsl €r0 OT TEOPETUYECKH BO3MOXKHOTO. 3. BhIUMCIIEHUs 110 XUMUYECKUM
YPaBHEHUSAM PEAKIMii, €CTd OJAHO M3 Pearupyrolux BEIIeCTB JaHO B M30BITKE. 4.
Omnpenenenue MOJEKYJIIpHOU (OpMyJibl BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.
5. Onpenenenue MOJEKYISApHOH (PopMyibl ra3000pa3HOro BEIIECTBA MO HU3BECTHOM
OTHOCHUTENIbHOM IIJIOTHOCTM M MAacCOBBIM JIOJISIM 3yieMeHTOB. 6. Haxoxnenue
MOJIEKYJISIpHOM (opMyIibl BeliecTBa Mo macce (00beMy) HPOAYKTOB CropaHus. 7.
Kom06uHMpoBaHHbIE 3a]a4H.

Jemoncrpanuu. Komnekius «Knaccudukanus HeoOpraHn4eckux BEIIECTB» U
oOpa3upl mnpencraButenei kiaccoB. Komnekuus «Knmaccudukamuss opraHM4ecKHX
BEIIIECTBY» U 00pa3Iibl MpeAcTaBuTeNeil kiaccoB. Moienu KpUCTAIIMUYECKUX PELIeTOK
MeTtayioB. Kosuiekiuss MeTalioB ¢ pa3sHbIMU  (PU3WYECKUMH  CBOMCTBAMHU.
B3aumoneiicTBue: a) MMTHS, HaTpUs, MarHUs U jKeje3a ¢ KUCIOpOJIoM; 0) IETOUHBIX
METaJIJIOB C BOJOW, ciupTamu, ()€HOJIOM; B) LIMHKA C PaCTBOpPaMH COJISI-HOM U cepHOM
KHCJIOT; T') HATPHsSI C CEpOil; 1) aIFOMUHUS C MO/IOM; €) KeJie3a C paCTBOPOM MEIHOIO
KYIIOpOCa; 7K) aJTIOMUHHUS C PaCTBOPOM e1Koro HaTpa. OKCUABI M THIPOKCHJIBI XpoMa,
uXx noxydeHue u cpoiictBa. Ilepexox xpomata B GuxpomaT u obOpatHo. Kopposus
METAJIJIOB B 3aBUCHUMOCTH OT YCJOBMH. 3aliuTa METalIOB OT KOPPO3UHU: 00pasiibl
«HEp>KABEEK», 3aIUTHBIX NOKpbITHH. Komnekius pyn. DneKkTpoan3 pacTBOPOB COJIEH.
Mopenu KpUCTAIUTMYECKUX PEIIETOK hoja, aiMasa, rpadura. Amtorponus docdopa,
cepel, Kucinoponaa. BzaumopeiictBue: a) Bojgopoja ¢ KUCIOpOAOM; O) CypbMBI C
XJIOPOM; B) HATPHUS C MOJAOM; I') XJlopa C pacTBOPOM OpoMHJia Kallus; J1) XJOPHOH U
CepOBOZIOPOAHON BOJBI; €) oOeclBeYMBaHWE OpPOMHOI BOJBI OSTHIECHOM WU
anetwieHoM. [lomydeHue u CBOMCTBA XJIOPOBOIOPO/IA, CONISTHOM KHUCIOTHI M aMMHUaKa.
CpoiicTBa consHOH, pa30aBlieHHON CepHOW M YKCYCHOM KHcioT. B3aumopeiictBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KHCIIOT W pa30aBICHHONW a30THOW KHCJIOTHI C
menpto.  Peakums — «cepeOpsiHOrO  3epkanay s MYpPaBbUHOMW  KHCIOTHI.



B3aumopeiicTBue pactBopa MAPOKCH]Ia HATPUS C KUCIOTHBIMU OKCHAAMH (OKCHUAOM
yraepona  (IV)), amdorepubiMu  rugpokcuaamMu  (THAPOKCHIIOM  IIMHKA).
B3aumoneiictBue aMMuaka ¢ XJOPOBOJOPOAOM M BOJOW. AHAJIOTMYHO Ui
MeTWIaMuHa. B3anMopeilicTBue aMUHOKHCIOT C€ KHCIOTaMH M LIEJIOYaAMHU.
Ocy1iecTBiIeHHE IEPEXO/IOB!

Ca — CaO — Ca(OH)2; P — P205 — H3P0O4 — Ca3(P0O4)2; Cu — CuO — CuS0O4
— Cu(OH)2 — CuO — Cu; C2ZH50H — C2H4 — C2H4Br2.

JlaGopaTopHuble onbIThl. 7. O3HaKOMJIEHHE C OOpa3llaMH TNpe/CTaBUTENCH
pasHBIX KJAcCOB HEOpraHmveckux BemiecTB. §. O3HakomiieHHe ¢ oOpa3mamu
MpeJICTaBUTENIe pa3HBIX KJIAcCOB Opra-HHUYecKux BemiecTB. 9. O3HakomileHHE ¢
koiiekiuerd pya. 10. CpaBHeHue CBOMCTB KpeMHHEBOH, (ochopHOU, CepHOH U
XJIOPHOM KHUCJIOT; CEPHUCTOM W CEPHOM KHCJIOT; a30TUCTOM M a30THOM KHUC-JIOT. 11.
CBolicTBa CONSHOW, cepHOM (pa30.) u ykcycHoul kucnor. 12. B3aumonelicTBue
THAPOKCHIA HATpus ¢ coisiMu, cyibdatom meau (II) m xmopumom ammonwms. 13.
Paznoxenne ruapoxcuna meau (II). [lonmydyenue ruapokcuaa amOMUHUS U U3Y4YEHUE
ero aMm(poTepHbIX CBOWCTB.

B pesynbpTare nzydeHus: TeMbl 00y4aroImuecs JOJDKHBI 3HATh: KIacCU(UKAITUIO

HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB; XapaKTEPUCTUKY METAIOB IO
nosnoxkeHnto B IIC, ¢usmueckue M XUMHUYECKHE CBOWCTBA METAJIOB, IIOHATHE
«KOppPO3HsI METAJJIOBY», OOIIME CIOCOOBI MONYyYEHHUS METaNIOB; XapaKTePUCTHUKY
HEMETAJUIOB U HUX COEAMHEHHUH 1o mnosnoxeHuto aromoB B IIC, Xapakrepuctuky
KHUCIIOT, OCHOBaHUM, aM(pOTEPHBIX COCTUHEHUH OPraHuYeCKMX U HEOPraHHMYECKHUX;
MOHSTHE O TEHETUYECKOW CBA3M M TIEHETHMUYECKHUX pAaX B HEOPraHMYECKOW u
OpPraHUYECKON XUMUHU.
YMeTh: BBIUUCIATh Maccy WM 00beM NPOAYKTOB PEaKIMM [0 M3BECTHON Macce Win
00BeMy UCXOIHOTO BEIIECTBA, COACPIKAIIETO MPUMECH, BBIYUCIATh MACCy UCXOAHOTO
BEIIECTBA, €CJIM HW3BECTEH IMPAKTUYECKUM BBIXOJ M MaccoBas [J0Js €ro orT
TEOPETUYECKH BO3MOXKHOTO, MPOBOAMTH BBIYUCICHUS MO XUMUYECKUM YpPaBHEHUSM
peaKIuif, eciu OJHO W3 pPEarupyloUIMX BEHIECTB JaHO B H30BITKE, ONPENeNiTh
MOJIEKYJISIpPHYIO (pOpMYINy BEIIECTBa MO MAacCOBBIM JIONISIM JJIEMEHTOB, OMPEIENsATh
MOJIEKYJISIpHYIO (OpMyJly ra3000pa3HOro BELIECTBA MO H3BECTHON OTHOCHUTEIbHOU
IUIOTHOCTA M MAacCCOBBIM JIOJIIM DJIEMEHTOB, HaXOJWTh MOJICKYISIpHYIO (opMyily
BEIIECTBA MO Macce (00beMy) TPOIYKTOB CropaHus, periarh KOMOWHUPOBAHHBIC
3a/1auul.

XHMMHYECKUI NPAKTHKYM

1. ITonyuenue, cobupaHue U pacro3HaBaHHE ra30B U U3y4YEHHUE X CBOMCTB. 2.
Pemenne sxcniepuMeHTanbHbIX 334a4 1o TeMe «CBolicTBa BeulecTBy». 3. CpaBHEHHE
CBOMCTB  HEOPraHMYECKUX W  OpPraHMYecKuX coeauHeHuil. 4.  Pemienue
AKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMme «['maponus». 5. Penienne 3KcrepuMeHTalIbHbIX
33/1a4 IO HEOPraHWyecKod XuMuu. 6. PelieHne sSKCHepUMEHTAIbHBIX 3aJad 1o
OpPraHUYeCcKOrW XUMHH. 7. ['eHeTHYecKass CBA3b MEXIY KJIacCaMH HEOPTraHMYECKUX M
OpraHMYECKUX BeLECTB. §. PemnieHne 3KkcrnepuMeHTalbHbIX 33/1a4 MO pacliO3HABAHUIO
IJIACTMACC U BOJIOKOH.

B pesynbraTe wu3yueHUs MAHHON TeMbl OOydYarompecs ITOJIKHBI YMETh:
MPOBOJUTHh XUMUYECKUN SKCIIEPUMEHT Ha OCHOBE 3HAHWH IO KypCy XMMHUHU CPEIHEHN
IIKOJIBI C COOMI0IEHNEeM TPeOOBaHUI TEXHUKH OE€30MaCHOCTH.

XuMHA B JKH3HH 001eCTBA
XUMUS U TPOU3BOACTBO. XUMHS U CEIbCKOE XO3AUCTBO. XUMHUS U TPOOIEMBI
OKpY’Karolllel cpeibl. XUMHUsS U IIOBCEIHEBHAS )KU3Hb YEJIOBEKA



3. TemaTnyeckoe NJIAHUPOBaHHE
10 kacc

Ne n/n HammenoBanue Tembl | Bceero N3 unx  deATeJbHOCTH yUUTEsl €
JacoB yuyeToM padoueil nporpaMmbl

Ilpak KoHTpP|  gocnuranus (Monyisi «IIIKOJIbHBIH YPOK»)
THYEeC | 0JIbH

KHe | ble
pador padort
bl bl

1. 4 [ToOyxaeHue 00yJaronuxcs
cOOJIFIOIaTh Ha YPOKE HOPMBI
MOBE/ICHNS, TPaBHIIA OOIICHUSI
CO CBEPCTHHKAMU H
nefaroram,
COOTBETCTBYIOIIHE YKLy
[IKOJIbI, yCTAaHOBJICHUE U
MOJ/IePKKa
noOpoXKeNnaTeNbHON aTMochepsr;
-yCTaHOBJICHUE
JOBCPUTCIIBHBIX OTHOIIIEHUI
MEXY YIUTEIIEM H €T0
YUEHUKAMH, CTIOCOOCTBYIOIIHX
IMO3UTUBHOMY BOCIIPUATHIO
oOyuaromuxcst TpeOoBaHUHN 1
MPOCHO YUUTEIs Yepe3 KHUBOH
JAUajor, IpruBJICUYCHUC UX
BHUMAaHUS K 00CYX/1aeMOi Ha
ypoKe HH(pOpMaIIHH,
AKTUBH3AIIHIO UX
[103HABATEJILHOMN NEATEIBbHOCTH
4yepes UCIOb30BAHUE
3aHUMATENBHBIX 2JIEMEHTOB,
HCTOPUH U3 KU3HU
COBPEMEHHHKOB;

-npuMenenne UKT u
JTUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI
00y4deHus1, 00eCTIeUNBAIOIINX
COBpPEMEHHBIC aKTHBHOCTH
00yJaroUXCs
(porpaMMBbI-TpeHaXEPHI,
TECTBI, MyJIbTUMEIUHHBIC TPE3CHTAIINH,
o0yuJaromme cCaiThl U JIp.)

Bsenenue

2. 5 1 npumenenue UKT u
JTUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUH
00ydIeHMS, 00CCTICTHBAIOTITIX
COBpPEMEHHBIE aKTHBHOCTH
00yJaronmxcs
(TporpaMMBI-TpEeHAXKEPHI,
TCCTHI, MyJ'IBTPIMe]IHfIHBIe
npe3eHTannu, o0yJaromue
CaifThl U Jp.);

-IIPUMEHCHUEC BUI0B
NEATEIBHOCTH CO CIIOBECHOM
(3HAKOBOIi) OCHOBOM:

Tema 1.Ctpoenune n
KIacCU(pUKaLIUS
OpTaHHYECKUX
COeTUHEHUI




camocTosTenbHas paboTa ¢
TEKCTOM y4eOHHUKa,
HAYIHO-TIOMYJISIPHOM
TUTEepaTypou, pa3dop u
CpaBHEHHE MaTepuaa 1o
HECKOJBKIM UCTOYHUKAM, YTO
[MO3BOJIUT HAXOJAHUTh
[ICHHOCTHBIN aCIeKT Y4eOHOTO
3HAHUA U HHPOPMAIIHH,
00ecIeunBaTh €ro MOHUMAHNUE U YCBOCHUC
00yYaIOITUMUCS

Tema 2. Xumuueckue
peakiuu B
OPraHU4YEeCKOW XUMHUHU

-UHUIIMAPOBAHUE U MOJIEPIKKA
HCCIIeA0BAaTEIbCKOM
NIESATEIILHOCTH B (hopMe
WHIWBHTyaTbHBIX H
[PYMIOBBIX TPOSKTOB, YTO
TaeT BO3MOYKHOCTE
MPHOOPECTH HABBIKU
CaMOCTOSITETFHOTO PEIICHHUS
TEOPETUIECKOU MPOOIEMBI,
TeHepUPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX HEH,
YBa)KI/ITCIH:HOFO OTHOIICHUA K
qy)KAM HJIESIM, TTYOJTUYHOTO
BEICTYIUICHUS,
apryMEHTUPOBaHUSA U
OTCTaUBaHMS CBOSH TOUKH
3peHus; -IIPUBJICUYCHIE BHUMAaHUS
oOyJaronmxcs K IEHHOCTHOMY
acneKTy 1/13yqaeM1)1x Ha ypOKax
MPEAMETOB U SIBJICHUH,
WHUIIMAPOBAHNE O0CYKICHUH,
BBICKA3BIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOIIEHHS K
M3yd9aeMbIM COOBITHSM,
SABJICHUAM, JIMIIAM.

Tema 3.YrneBoaopoabl

21

WHUIIMAPOBAHUE U MOJICPKKA
HCCIIe0BAaTEIbCKOM
NeSITEIIbHOCTH B (hopMe
WHIUBUIYAJbHBIX U
TPYIOBBIX IPOEKTOB, YTO
JTaeT BO3MOKHOCTh
MPHOOPECTH HABBIKU
CaMOCTOSITEITEHOTO PEIICHUS
TEOPETUIECKOU MPOOIEMBI,
TeHepUPOBaHUS ¥ OPOPMIICHUS
COOCTBEHHBIX HEH,
YBaXUTEITHHOTO OTHOIICHUS K
IYKUM UM, ITyOIHIHOTO
BBICTYILICHUS,
ApPTYMEHTHPOBAHWSI 1
OTCTaUBaHHS CBOECH TOUKH
3peHUS;

- IPUMEHEHNE TPYIIIOBOU

paboThI, KOTOpast yIUT




KOMaHHOH paboTe u
B3aMMOICHCTBUIO, UTPOBBIX METOIHK;
-IIPUMCHCHUE BUJIOB
NeSITEILHOCTH CO CJIOBECHOM
(3HAKOBOIT) OCHOBOIA:
caMOCTOsITeNTbHAs paboTa C
TEKCTOM Y4eOHUKA,
Hay4HO-TIOMYJISIPHOM
TUTEepaTypou, pazdop u
CpaBHEHHE MaTepHalia 1o
HECKOJIbKMM MCTOYHHUKAM, YTO
MTO3BOJIUT HAXOTUTh
[IEHHOCTHBIN aCIEeKT Y4eOHOTO
3HaHUS U HH(pOpMaIUH,
oOecreunBaTh ero MOHUMaHNe
1 YCBOCHHE 00YJatONUMHUCS.

6 1 MpYBJICYCHNE BHUMAHMS
00yJaroImuxcs K HEHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha ypoKax
[PEIMETOB U SIBJICHUH,
WHULMUPOBAHUE 00CYKACHUM,
BBICKA3bIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOILECHHUS K
M3y9aeMbIM COOBITHSM,
SIBJICHUSIM, JIHIIAM;
-npumenenue UKT u
TUCTAHIIMOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHHA
00y4deHus1, 00eCIICYNBAIOIINX
COBPEMEHHBIE aKTHUBHOCTH
00OyJaronmxcs
(porpaMMBbI-TpeHaXEPHI,
TECTBI, MyJIbTUMEINHHEIC
npe3eHTaunu, o0yJaromue
CalTHI U 1Ip.);

-MHUIMAPOBAHHE U MOJIEPIKKA
MCCIIEI0BATENbCKOM
NesITeIbHOCTH B (hopme
WHINBUTYyalbHBIX U
IPYIIOBBIX MPOEKTOB, YTO
aeT BO3MOXKHOCTh
MproOpecTH HABBIKK
CaMOCTOSITETIHHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBI,
reHEepPUPOBAHUS U OOPMIICHHS
COOCTBEHHBIX HJIEH,
YBaKUTEIHHOTO OTHOLLIEHHUS K
qy>KUM HJIESIM, TyOJMYHOTO BBICTYIUICHHS,

Tema 4.Criuptsl 1
dbeHob

5 1 -[IPUMEHEHHE BUIOB
JIeSITENILHOCTH CO CIIOBECHOM
(3HAKOBOIi) OCHOBOM:

Tema 5.Anpaeruasl 1 caMOCTOsITeIbHAs paboTa ¢
KETOHBI TEKCTOM y4eOHUKa,
HAYYHO-TIOMYJISIPHON
TUTEPaTypoH, pa3dop u
CpaBHEHHE MaTepHaa 1o




HECKOJIBKHM UCTOYHHKAM, YTO
MO3BOJIUT HAXOHUTh

[[CHHOCTHBIN aCIeKT Y4eOHOTO

3HAHWS U HH(POPMAIINH,

obecreurBaTh €ro NOHUMaHUE

U TIepeIKUBAHIE

00yJaroIUMHUCS

- npumeHenue KT u

JTUCTAHITHOHHBIX

00pa3oBaTEIbHBIX TEXHOIOTHI
00y4deHUs1, 00ECIICUNBAIOIINX
COBpPEMEHHBIE aKTHBHOCTHU
00yJaronmxcs
(porpaMMBI-TpEeHaXKEPHI,

TECTHI, MyJIbTUMEIUIHHBIC TPE3CHTAIINHY,
oOydarolue CauThl U JIp.)

8 1 1 |npuBnedYeHUE BHUMAHUA
00y4aroImuxcst K IEeHHOCTHOMY
ACTIEKTy M3y9aeMbIX Ha YpOKax
[PEIMETOB U SIBJIEHUU,
WHULIMUPOBAHUE 00CYKACHUM,
BBICKA3bIBAHUI CBOETO
MHEHWUS, BEIPAOOTKH CBOETO
JTUYHOCTHOTO OTHOIICHUS K
M3y9aeMbIM COOBITHSM,
SIBIICHUSIM, JTUIIAM;
-npumenenue UKT u
TMCTAHITUOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTUH
00y4deHus1, 00CCIICUNBAIOIINX
COBpPEMEHHBIC aKTHBHOCTHU

Tema 6.KapOoHOBBIE 00yYaroIHXCS
KHCJIOTBI, CJIOKHBIE (IpOrpaMMBbI-TPEHAKEPHI,
3(UpBL, )KUPHI. TECTBI, MyJIbTHMEIUIHHbIC

Mpe3eHTanuu, o0yJaromue
CalTHI U 1Ip.);

'I/IHI/IHI/II/IpOBaHI/Ie nu Hozmemea
HCCIIeA0BAaTEIbCKOM
NeSITeTIbHOCTH B hopMme
WHIWBUTYaTbHBIX U
PYIIIOBBIX IIPOEKTOB, YTO
aeT BO3MOXKHOCTD
MproOPECTH HABBIKK
CaMOCTOSITETIBHOTO PELICHHUS
TEOPETUIECKOU MPOOIEMBI,
TeHEepUPOBaHUs U 0QOPMIICHHS
COOCTBEHHBIX HJIEH,
yBa)KI/ITeJIBHOFO OTHOIICHUA K
qy)KAM HJIESIM, TTYOJUYHOTO BBICTYIUICHHS,

5 WHUIMUPOBAHUE U TIOIEPKKA
HCCIIE0BATEILCKOM
NesITeIbHOCTH B (hopme

Tema 7.YT1I1€BOIBI VHIMBHTy aJIbHBIX H
TPYIIIOBBIX ITPOEKTORB, YTO
JTaeT BO3MOXKHOCTD
NproOpecTH HaBBIKK
CaMOCTOSITEIILHOTO PEIICHHUS




TEOPETUIECKOU MPOOIEMBI,
TeHepUPOBaHUs U OQOPMIICHHS
COOCTBEHHBIX UJIEH,
YBaKUTEIHHOTO OTHOILCHHUS K
YYKUM UJICSM, ITyOIIMIHOTO
BBICTYIUICHUS,
apryMEHTUPOBaHUS U
OTCTaNBaHUS CBOEH TOUKHU
3pEHHS;

- IPUMEHEHHUE TPYIIOBON
paboThl, KOTOpask y4uT
KOMaHIIHOH paboTte 1
B3aMMOJICHCTBUIO, UTPOBBIX METOIVK;
-IPUMEHEHNE BHJIOB
NEATEIBHOCTH CO CIIOBECHOM
(3HAKOBOI) OCHOBOIA:
camMocCTosITeIbHas paboTa C
TEKCTOM Y4eOHHKa,
Hay4YHO-TIOMYJISIPHON
JUTEpaTypou, pa3doop u
CpaBHEHHE MaTepuana 1o
HECKOJIBKHM UCTOYHUKAM, YTO
MO3BOJIUT HAXOJHUTh
[IEHHOCTHBIN aCIEeKT Y4eOHOTr0
3HaHWA U HH(POpPMAIIHH,
o0ecreyrBaTh €ro NOHUMaHUE
1 YCBOCHHE 00Y4JalONUMHUCS.

Tema
8.A3o0Tcoaepxaiiue
COETMHEHUS

MpUBJICYCHUE BHUMAHMSI
00y4aroImuxcs K HEHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha ypoKax
[PEIMETOB U SIBJIEHUH,
WHULIMUPOBAHUE 00CYKACHUM,
BBICKA3bIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOIIEHHS K
N3y4aeMbIM COOBITHSIM,
SBJICHUSIM, JILIAM;
-npumenenne UKT u
TUCTAaHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHHA
00y4deHus1, 00eCIICYNBAIOIINX
COBpEMEHHbIE aKTUBHOCTH
oOyJaronmxcs
(porpaMMBbI-TpeHaXEPHI,
TECTBI, MyJIbTUMEINIHEIC
npe3eHTaunu, o0yJaromue
CaiiThI U J1p.);

-MHUIIMAPOBAHHE U TTOJIEPIKKA
MCCIIEI0BATENBCKON
NesITeIbHOCTH B (hopme
WHINBUTYalIbHBIX U
TPYIIIOBBIX IPOEKTOB, YTO
TTaeT BO3MOXKHOCTb
MPUOOPECTH HABBIKU
CaMOCTOSITETIFHOTO PEIIEHHS

TEOPETUYECKOU MPOOIEMBI,




TeHEpUPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX HEH,
YBOKHUTEIHHOTO OTHOIICHUS K

JYKUM UJICAM, Hy6J'II/I‘lHOFO BBICTYILJICHMUA,

10.

Tema 9.buosiornuecku
AKTHUBHBIC COCAMHCHUS

WHULIMUPOBAHUE U TIOAJIEPKKA
VCCIIEA0BATEIBLCKON
NMeATeILHOCTH B hopme
WHIWBHTyaTbHBIX H
IPYIIOBBIX MPOEKTOB, YTO
TTAeT BO3MOYKHOCTD
MPHOOPECTH HABBIKU
CaMOCTOSITETILHOTO PELICHUS
TEOPETUYECKOU MPOOIEMBI,
TeHepUPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX UAEH,
YBaKUTEIHHOTO OTHOILECHHUS K
YYXKUM HJIESM, ITyOITUIHOTO
BEICTYIUICHUS,
apryMEeHTHPOBAaHUSA U
OTCTaWBaHUs CBOEU TOUKHU
3peHus;

- IPUMEHEHUE TPYIIIOBOU
paboThl, KOTOpask y4uT
KOMaHIHOH paboTe u

B3aMMOJICHCTBUIO, UTPOBBIX METOIUK;

-IPUMCHCHNEC BUI0B
NEATEILHOCTH CO CIIOBECHOM
(3HAaKOBOI) OCHOBOIA:
caMoCTOsITeIbHas padboTa ¢
TEKCTOM Y4eOHHKa,
Hay4YHO-TIOMYJISIPHON
JIUTEpaTypou, pa3dop u
CpaBHEHHE MaTepuaa 1o
HECKOJBKHM UCTOYHUKAM, YTO
MO3BOJIUT HAXOHUTh
[IEHHOCTHBIN aCIEKT y4eOHOTr o
3HaHUs U HHOpMaIyH,
o00ecreyrBaTh €ro NOHUMaHUE
1 YCBOCHHE 00Y4JalONUMHCS.

11.

XUMHUYECKUN
MPAKTUKYM

WHUIIMUPOBAHUE U TIOJIEPKKA
MCCIIEI0BATENbCKOM
NesITeIbHOCTH B (hopme
WHINBUTYyalbHBIX U
IPYIIOBBIX MPOEKTOB, YTO
aeT BO3MOXKHOCTh
MPHOOPECTH HABBIKU
CaMOCTOSITETIHHOTO PEIICHUS
TEOPETUUECKOH MPOOIEMBI.

Hroro
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12

11 kaace



Ipak | Konr | JesATeIbHOCTD yunTeIs €

THYE | POJIb | YIeTOM paboueii mporpamMmbl
Bcero

HauMeHOBaHMe TeMbI ckue | Hpre | BocnuTanus (Moxyusi «HIKoIbHBIH yPoK»)
4acoB
pado | pado
Thl | ThI

WHULIUUPOBAHUE U TIOJICPKKA
HACCIIEA0BATEIbCKON
NesTeILHOCTH B (hopme
HHAWBUAYATbHBIX U
IPYMIOBBIX MPOEKTOB, YTO
JlaeT BO3MOXKHOCTh
MproOPECTH HABBIKH
CaMOCTOSITEIBHOTO PELICHUS
TEOPETHUYECKOMN TIPOOIIEMEI,
TeHEePUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX UJCH,
YBOKUTEIHHOTO OTHOIICHHS K
Yy)KHM HJIESIM, TTYOJTUIHOTO

8 1 BBICTYIUICHUS,
apryMCHTUPOBAHUS U
OTCTaWBAaHUs CBOEH TOUKHU
3pEHHUS; -TIPUBJICUCHIE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
aCMeKTy U3yYaeMbIX Ha ypOKax
NPEAMETOB U ABJICHUU,
WHUIMUPOBAHUE 00CYKICHUH,
BBICKAa3bIBAaHUI CBOETO
MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K
H3Y4aeMbIM COOBITHSIM,
SIBIICHUSIM, JIHIIAM.

Tema 1. Ctpoenue
aroma

MPUBJICUCHUE BHUMAHUS
00y4armuxcs K IEHHOCTHOMY
aCTIeKTy M3yYaeMbIX Ha ypOKax
MPEIMETOB U SIBJICHHIA,
WHUIMUPOBAHUE 00CYKICHUH,
BBICKAa3bIBAHUI CBOETO
MHEHHSI, BBIPAOOTKH CBOETO
JIUYHOCTHOT'O OTHOIICHHUS K
H3y4aeMbIM COOBITHSIM,
SIBJICHUSIM, JIHIIAM;

Tema 2. CtpoeHue -npumenenne UKT u
BEIECTBA. 10 1 JIUCTAHIIMOHHBIX
JucniepcHbIE CHCTEMBI 00pa3oBaTeIbHBIX TEXHOJIOTHIA
o0yueHus1, 00eCIIeYNBAIOIINX
COBPEMEHHBIE aKTHBHOCTH
00yJaroIuXCst
(TporpamMMBI-TpeHaXKEPHI,
TECThI, MYJTBTUMETUITHBIC
MIpe3eHTalnH, 00yJaromme
CailThI 1 1p.);

-MHUIMUPOBAHKE U MOJIJICPIKKA
HCCIIEA0BATEIbCKON
JeSITENIBHOCTH B (hopme




WMHIVBHIYaJIbHbIX U
TPYHIIOBBIX IIPOEKTOB, YTO

JaeT BO3MOXKHOCTh

MprOOPECTH HABBIKH

CaMOCTOSITEIBHOTO PEIICHUS
TEOPETUIECKON POOIEMBI,
TeHEePUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX MIEH,

YBaXHUTEIFHOTO OTHOIICHHS K

YyKUM HJIESIM, TTyOJIMYHOTO BHICTYTUICHUS,

Tema 3. Xumuueckue
peakmuu

17

VHUIMHPOBAHNE U TIOIEPIKKA
HCCIIEN0BATEIBCKON
JesITeNbHOCTH B (hopMme
WHAWBUIYaTbHBIX U
TPYMIIOBBIX POEKTOB, YTO
JaeT BO3MOXKHOCTh
MIPUOOPECTH HABBIKU
CaMOCTOSITETTFHOTO PEIICHHS
TEOPETUIECKON POOIEMBI,
TeHEPUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX HJIEH,
YBaKUTEIHHOTO OTHOILCHHS K
9yKUM HJIESIM, TTyOJTUIHOTO
BBICTYIUICHUS,
apryMEHTUPOBAHUS H
OTCTaMBaHUs CBOEU TOUKHU
3peHus;

- MPUMEHEHHNE TPYITOBON
paboThl, KOTOpask y4uT
KOMaHJTHOH paboTe u
B3aMMOJCHCTBHIO, UTPOBBIX METOTUK;
-IPUMEHEHHE BUJIOB
JIEATEIBHOCTH CO CJIIOBECHOU
(3HAaKOBOM) OCHOBOIA:
camocrosTenbHas paboTa ¢
TEKCTOM Y4eOHHKa,
Hay4HO-TIOIYJISIPHOM
JTUTEpaTypou, pazoop u
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM UCTOYHUKAM, YTO
MTO3BOJIUT HAXOIUTh
[IEHHOCTHBIN aCTIEeKT Y4eOHOTO
3HaHWs U MH(OpMaIHH,
obecrnednBaTh ero MOHNMaHNE
U YCBOCHHE 00YJarOIIUMHUCS.

Tema 4. BemiectBa 1 ux
CBOICTBa

20

MPUBJICYCHNE BHUMAHUS
00y4aromuxcs K HIEHHOCTHOMY
ACMHEeKTy U3yYaeMBbIX Ha ypOKax
MIPEIMETOB U SIBJICHUH,
WHULUUPOBAaHUE 00CYKICHUH,
BBICKa3bIBAaHUI CBOETO
MHEHWUS, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOILIEHUSI K
H3y4aeMbIM COOBITHSIM,
ABIICHUSM, JINIIAM;
-npumeHenne UKT u




JCTAaHIIMOHHBIX
00pa3zoBaTeIbHBIX TEXHOJIOTHI
o0yueHus1, 00eCIICYNBAIOIINX
COBpPEMEHHbIE aKTUBHOCTH
oOyJaromxcs
(mporpamMMBI-TpeHaXXKephl,
TECTBI, MyJIbTUMEIUITHbIC
MIpe3eHTaNNH, 00yJaroIme
CalTHI | 1p.);

-MHUIMMPOBAHKE U MTOJACPIKKA
HCCIIEA0BATEIbCKON
JesTeILHOCTH B (hopme
WHIBHYaJIbHBIX 1
IPYIIOBBIX POEKTOB, YTO
JlaeT BO3MOXKHOCTh
MproOPECTH HABBIKH
CaMOCTOSITEIBHOTO PELICHUS
TEOPETHUECKOH MPOOIIEMBI,
TeHEPUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX UJICH,
YBOKUTEIHHOTO OTHOIICHHS K

YYy>XXUM UOCAM, HY6HI/I‘IHOFO BBICTYIUICHUA,

Tema 5. Xumnueckuit
MPAKTUKYM

WHULIMUPOBAHUEC U IOAACPIKKA
HCCIEI0BATEIBCKON
JeSITeNIbHOCTH B hopMe
WHIWBUAYAJIbHBIX U
IPYINIOBBIX IPOEKTOB, YTO
JaeT BO3MOXXHOCTh
npuoOpecTH HaBBIKH
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETHUIECKOM MPOOIEMBI.

Tema 5. Xumug B
JKU3HU 00IIeCTBa

WHULIMUPOBAHUE U HNOJACPKKA
HACCIIEA0BATEIbCKON
JesITeNIBHOCTH B (hopMme
WHJIUBUyaJIbHBIX U
CPYIIOBBIX IPOEKTOB, YTO
JTaeT BO3MOXKHOCTD
MIPHOOPECTH HABBIKU
CaMOCTOSITEIILHOTO PELIEHUS
TEOPETHUECKOH MPOOIIEMBI,
TeHEPUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX HJIEH,
YBa)KUTEIHHOTO OTHOILIEHUS K
qy)KHM HJIESIM, TTyOJTUIHOTO
BBICTYIUICHUS,
apryMeHTUPOBaHUS U
OTCTaMBaHUs CBOEU TOUKU
3peHus;

- IPUMEHEHNE TPYIIOBON
paboThI, KOTOpAs yUUT
KOMaHJIHOH pabote u

B3aHMOﬂeﬁCTBHIO, HUI'POBBIX MCTOUK;

-IIPUMEHEHHE BUJIOB
JIEITEIILHOCTH CO CIIOBECHOM
(3HaKOBOIT) OCHOBOM:




caMocTosTeIbHas paboTa ¢
TEKCTOM y4eOHUKA,
Hay4YHO-TIOMYJIIPHON
JIUTEPATypoOH, pa3oop u
CpaBHEHHE MaTepuaa 1o
HECKOJIbKMM UCTOYHUKAM, YTO
MTO3BOJIUT HAXOIUTh
[EHHOCTHBIN acTeKT Y4eOHOT0
3HaHUA 1 HHPOPMAIIHH,
o0ecreynBaTh ero NOHUMaHKe
U YCBOCHHE 00yYarOIUMHUCH.

O0006111EeH1E U
CHCTEMATH3ALIS
3HAHUH

NPUMEHCHUE BUJIOB
JEeATEIbHOCTU CO CIOBECHOU

(3HaKOBOM) OCHOBOIA:

caMmocTosTelbHas paboTa c

TEKCTOM Y4eOHHKa,

Hay4HO-TIOMYJISIPHOM

JIUTEPATypoi, pa3dop u

CpaBHEHHE MaTepuaa 1o

HECKOJIbKUM UCTOYHUKAM, YTO

TI03BOJIUT HAXOAUTD

LEHHOCTHBIN acIleKT Y4eOHOTo 3HaHUsI U HH(OopMaIuy,
o0ecreunBaTh €ro MOHNMaHHE

U TIepeKNBaHUE

00yUaIOIUMUCS;

-O0YXICHUE 00yJarOIIMXCS

COOJFOIaTh Ha YPOKE HOPMBI

MOBCACHUS, ITpaBUJIa O6].[ICHI/ISI

CO CBEpCTHUKaMH U

nearoram,

COOTBETCTBYIOIIHE YKIATy

IIKOJIBI, YCTAHOBJICHUEC U

MOJJIEPIKKa T0OPOXKETATEIILHON aTMOC(hEpHI.

Hroro
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