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PABOYAS ITPOI'PAMMA

[Ipenmer (xkypc) Xumus (6a30BbIH YPOBEHD)
Knacc 10-11
KonuectBo vacoB o yueOHoMy 1iany B 10-11 ki. - 34 B ron, 1 B Hezpento.

Cocrasinena B cooTBeTcTBUE ¢ DeepanbHoii paboueil mporpamMmoit mo xumuu (6a30BbIil YPOBEHD).

Y4eOHUKH:

1. T'abpuensu O.C., Octpoymon N.I'., CnaaxoB C.A. Xumus (6a30Bs1i ypoBeHs). 10 kmace. M.:
IIpocBemenue

2. I'abpuensu O.C., Octpoymon N.I'., CnanxoB C.A. Xumus (6a30Bb1if yposens). 11 kimace. M.
IIpoceemenue

PaccmoTtpena Ha 3acegannu [IIMO I'BOY COUI noc. nbMeHb
TIpotokon Ne 5 ot «20» aBrycra 2023 r.
IIpencenatens LIMO Honosa A.E.

(PHUO) (noonucv)




HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma opueHTHpoBaHa Ha peanu3anuro B lLleHTpe oOpazoBanms
€CTECTBEHHOHAYYHONM M TEXHOJOTHYeCcKol HamnpaBieHHocTe «Touka
poctay, cozmanHoro Ha 06aze ['bBOY COII moc. MinbMeHBb ¢ IIENBIO
pa3BUTHSA y OOYyYalIIUXCS €CTeCTBEHHOHAYYHOW, MaTeMaTHYeCKOM,
WH(POPMAIIMOHHON TI'PaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO U
KpEaTUBHOTO MBIIIJICHUS, COBEPILICHCTBOBAHUS HaBBIKOB
€CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOM HaNpaBIICHHOCTH, a TaKXKe JUIs
MPAaKTUYECKON OTpabOTKM yueOHOTO MaTepHala Mo y4eOHBIM MpeaMeTam
«Du3ukay, «Xumusa», «buomorus, « TexHOIOTHIY.

Ha ©6a3ze Ilentpa «Touka pocra» oOecrieunBaeTcss peaau3amus
00pa3oBaTeNbHBIX MPOrPaMM E€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBaHHUSIMHU
3aKOHOAATENhCTBA B cepe oOpazoBaHus u ¢ yuéroM MeToIndyecKux
pexomennanuii @enepanbHOTO Oneparopa yueOHOro mnpeaMera «XUuMHUs.
OOpazoBarenbHasi mporpaMma IO3BOJISIET UHTETPUPOBATH peallu3yeMble
3/1eCh TOJXOJbI, CTPYKTYPY M COJAEpKAaHHE MPHU OpPTaHU3alUU OOY4YECHUS
xumun B 10-11 kmaccax, BBICTPOGHHOM Ha 0a3e J000ro u3 JOCTYIHBIX
yueOHO-MeToIn4IecKkuX KoMiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus llentpa «Touka pocra» MO3BOJISAET
CO3/1aTh YCIIOBUS:

AJIg paClIupCHUA COACPKaHNA IKOJIBbHOT'O XUMUYCCKOT'O O6pa3OBaHI/I$I;
JJIA IIOBBIIIICHUA II03HaBaTEIbLHOU AKTUBHOCTHU 06yqa101111/1xcs[ B
€CTECTBEHHO-Hay4YHOU 00JacTy;

JUI pa3BUTUS JIMYHOCTU peOEHKa B Tpolecce OOyd4eHUS XUMHH, €ro
crocoOHOCTEH, GOPMHUPOBAHUS M YJIOBICTBOPEHUS COLIMAIBHO 3HAUUMBIX
WHTEPECOB U MOTPEOHOCTENH;

JUIs paboThI C OapEHHBIMU HIKOJIBHUKAMH, OPTaHU3allud X Pa3BUTHS B
pa3MYHBIX 001aCTAX 00Pa30BATEIEHON U TBOPUECKON AEATEIBHOCTH.

1. Ilnanupyembie pe3yJbTAThl 0CBOCHHS MPOTrPaMMBbI

JInuyHOCTHBIE pe3yjbTaThl B c(epe OTHOLICHHH 00y4alOIIUXCHA K
cede, K CBOEMY 3/10POBbI0, K MO3HAHUIO CeOs1:

- OpucHTAIUA 06yanOLL[HXCH Ha JOCTHXXCHHEC JTHMYHOI'O CHACTBhA,
pca3aliiio TMO3HUTHUBHBIX JKHU3HCHHBIX TIICPCICKTHUB, WHHIHUATUBHOCTD,

KpC€aTHuBHOCTD, T'OTOBHOCTH n CITOCOOHOCTH K JIMYHOCTHOMY
CaMOOITPEACIICHUIO, CIIOCOOHOCTE CTaBHUTb e u CTPOUTH
KU3HCHHBICIIJIAHBI,

- TOTOBHOCTh M CIIOCOOHOCTH 00ECTIeYUTh ce0e M CBOUM OJIM3KUM
JIOCTOMHYIO JKHW3Hb B IIPOLECCE CAMOCTOSITEIBLHOM, TBOPYECKOW U
OTBETCTBEHHOUIEATEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCS K OTCTaWBAHUIO
JUYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHHWIO K OOIIECTBEHHO-



HOJUTUYECKUM COOBITUSM MPOLUIOrO U HACTOSILEro Ha OCHOBE OCO3HAHUS
U OCMBICIIEHUS HUCTOPHM, [JyXOBHBIX LIEHHOCTEM M  JOCTHKCHHUU
HallICUCTPAHBI;

- TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS K CAMOPA3BUTHUIO U
CaMOBOCIIUTAaHUIO B COOTBETCTBUU C OOIIEYETIOBEUYECKUMH LIEHHOCTSIMHU U
ujealaMu TpaxJIaHCKOro ooOmiectBa, NOTPeOHOCT, B (hU3HUYECKOM
CaMOCOBEPIICHCTBOBAHUH,  3aHATUSAX  CIHOPTUBHO-  03J0POBUTEIILHON
JIeSATEIbHOCTBIO;

- HNPUHATHE U pealu3alys LIEHHOCTeH 310pOBOro u 0e30MacHOro
oOpasa JKU3HH, OepexHoe,
OTBETCTBEHHOEMKOMIIETEHTHOEOTHOILIEHUEKCOOCTBEHHOMY (PU3HMUECKOMYHIT
CHUXOJIOTHYECKOMY 3/I0POBBIO;

- HENpUATHE BPEAHBIX MPUBBIYEK: KypeHUsl, yHOTpeOIeHUs aJKoroJs,

HapKOTHKOB.

JIMYHOCTHBIE pe3yJbTaTbl B cepe OTHOILIEHUN 00yYAOIIMXCH K
Poccun kak k Poaune (OTredecTBy):

- poccuiickasi MIAEHTHMYHOCTb, CIIOCOOHOCTb K OCO3HAHHUIO
POCCUMCKOM HJIEHTUYHOCTM B IOJMKYJBTYPHOM COLIMYME, 4YYyBCTBO
IPUYACTHOCTH K MCTOPHKO-KYJIBTYPHOM OOLIHOCTH POCCUIICKOr0 Hapoja u
cyas0e Poccum, maTpuoTusM, rOTOBHOCTh K ciyxeHuto OtedecTBy, €ro
3aILHTE;

- YBaXEHUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH IIE€pE]
Ponunon, roproctu 3a cBo# Kpail, cBor0 PoauHy, mponuioe u HacToslee
MHOIOHALIMOHAJIBHOTO Hapoja Poccuu, yBakeHHME K TIOCYIapCTBEHHBIM
cumBoIaM (rep0, dar,ruMH);

- dopMHpoBaHHE  YBaXEHMS K  PYCCKOMY  S3BIKYy  Kak
rocynapctBeHHoMy si3bIKy  Poccuiickoit  ®Denepanuu, SBIAIOLIEMYCA
OCHOBOM  POCCHMCKOM  HMJEHTMYHOCTM M  IJaBHBIM  (pakTOopoM
HallHOHAIBbHOTIOCaMOOIIPEECIICHHUS;

- BOCIIMTAaHME YBAXKEHUS K KYJIbType, SI3bIKaM, TpaJulluiIM U
oObIyasiM Hapo10B, MpoxuBaroIuX B Poccuiickoii @eneparum.

JInuHocTHBIE pe3ynbTaThl B cepe OTHOIICHUH O0y4YaroluXcd K
3aKOHY, TOCYIapCTBY U K I'PAXKIAHCKOMY 001eCTBY:

- IPaXIaHCTBEHHOCTb, TPaXJIaHCKas TMO3MIMS aKTUBHOTO U
OTBETCTBEHHOI'O YJ€HAa POCCUHCKOrO OOIIECTBa, OCO3HAIOUIET0 CBOU
KOHCTUTYLIUOHHBIE paBa n00s3aHHOCTH,
YBAXXarOMEro3aKOHUIPaBOIIOPA10K,0CO3HAHHOIIPUHUMAIOIIECTOTPAUIIMOHHBICHALL
HOHAJIbHBIE H OGHIG‘IGHOBG‘IGCKI/IG TYMAaHUCTHYCCKUC U JEMOKPATUYCCKHUC
IEHHOCTHU, TOTOBOI'O K Y4aCTHUIO B O6III€CTBGHHOI7DKPI3HI/I§

- NpU3HAHUE HEOTUYXKJTAaeMOCTH OCHOBHBIX IIpaB U CBOOOJ
4eJI0BEKa, KOTOPbIE NPHUHAIEKAT KaXAOMY OT POXKIEHUS, TOTOBHOCThH K
OCYIIIECTBIIEHUIO COOCTBEHHBIX IMpaB M CcBOOOJA 0€3 HapylleHWs MpaB U
cBOOOJA JApYyrux JHI, TOTOBHOCTH OTCTauBaTh COOCTBEHHBIE IpaBa U
CcBOOOJBI  4YEJOBEKa M TpaXJaHMHA COIMVIACHO  OOIIENpU3HAHHBIM
IPUHLMIIAM M HOpMaM MEXIYyHApOJHOIO IpaBa U B COOTBETCTBUHU C
Koncturynueit Poccuiickoit ®enepanuu, npaBoBas U IOJIUTHYECKAS
TPAMOTHOCTB;

- MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOILIECTBEHHOW NPAaKTHKH, OCHOBAaHHOE Ha JUallore
KYJIBTYp, a TaKXKe Pa3INYHBIX (OpM OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHHE
CBOEr0 MECTa B MOJIMKYJIbTYPHOMMHUDE;

- WHTEpUOpH3aLUsl LIEHHOCTEH JIEMOKPAaTUH W COLMAIBHOU
COJIMAAPHOCTH, TOTOBHOCTDH K JOTOBOPHOMY PEr'YJIMPOBAaHUIO OTHOLIEHUH B



IpyIIE WU COLUATbHONOPraHU3aL1H;

- o0yJaromuxcss K KOHCTPYKTUBHOMY YYacTHIO B HPUHSATHH
pellleHui, 3aTparvBalOIMX HUX IpaBa U MHTEPECH, B TOM 4HCIE B
pa3nu4HbIX (opMax OOIIECTBEHHOW CaMOOpPTraHW3alUH, CaMOYIPaBICHUS,
00IIECTBEHHO 3HAYMMOUIEATEIbHOCTH;

- NPUBEPKEHHOCTh HUJCSIM HHTEPHALMOHAIN3MA, JIPYKOBI,
paBeHCTBa, B3aMMOIOMOIIM HApOJOB; BOCHUTAHHE YBAKUTEIHHOTO
OTHOLIEHMsSI K HalMOHAIBHOMY JOCTOMHCTBY JIIOJEH, HX 4YYyBCTBaM,
PEIIUTHO3HBIMYOCKICHUSIM;

- TFOTOBHOCTh  OOYyYaroUIMXcs MNPOTUBOCTOSATH  MJICOJIOTUU
AKCTPEMH3Ma, HAIIMOHAIN3MA, KCEHO(OOUH; KOPPYNINHU; TUCKPUMUHALUT
[0 COLMAJIbHBIM, PEIUTHO3HBIM, PAacOBbIM, HAllMOHAJIbHBIM IPU3HAKaM U
JIPYT'MM HETaTUBHBIM COLIUATIbHBIMSBIICHUSIM.

JIM4HOCTHBIE pe3yJbTAaThl B cepe OTHOLIEHUH 00yYAOIMXCS C
OKPYKaIOIUMH JIIOIbMU

- HPaBCTBEHHOE CO3HAHHUE U MOBEJACHHE Ha OCHOBE YCBOCHHUS
00LIeYEeI0BEYECKUX LIEHHOCTEH, TOJEPaHTHOIO CO3HAHUS W IOBEICHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAIOr C
JIPYTMMHU JIOAbMH, JOCTUTATh B HEM B3aMMOIIOHUMAaHUs, HAXOAUTh OOIIHe
LEJIHU U COTPYIHUYATD JUISl UX TOCTHKEHUS;

- NPUHIATHE TYMaHUCTHUYECKHUX IIEHHOCTEH, OCO3HaHHOE,
YBa)XXUTEJIBHOE U JOOPOXKENIATENbHOE OTHOIIEHUE K IPYTOMY Y€JI0BEKY, €ro
MHEHUIO,MUPOBO33PEHUIO;

- CIOCOOHOCTP K CONEPEeXMBaHMIO ©  (popMupoBaHHE
MO3UTUBHOTO OTHOLICHHWS K JIIOASAM, B TOM 4YHCI€ K JHIaM C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBbSl W HHBaIHIAM; OEpEKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHEe K (UBHYECKOMY U
MICUXOJIOTHYECKOMY 37I0POBBIO  JIPYTMIX JIIOJIeH, yMEHHE OKa3bIBaTh
MEPBYIONIOMOIIIb;

- dbopMHUpOBaHNE BHIPAKEHHOW B TOBEACHUH HPaBCTBEHHOU
MO3UIUH, B TOM quciie
CIOCOOHOCTUKCO3HATEIbHOMYBBIOOPY00pa, HPaBCTBEHHOTOCO3HAHUSMIIOB
€/ICHUSTHAOCHOBE  YCBOEHHs  OOIEYETOBEYECKMX  LIEHHOCTeH |
HPABCTBEHHBIX UYBCTB (YECTH, JOJIa, CHPABEIJIMBOCTH, MUIIOCEPIUs
UIPYKETIOOUS);

- KOMITIETEHIIUI COTPYIHUYECTBA CO CBEPCTHHUKAMH, JAETbMHU
MJIJIIIEr0 BO3pacTa, B3pPOCIBIMM B 00pa30BaTENIbHOM, OOILIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIEIOBATEIbCKOM,  MPOEKTHOM U JpYyrux
BUJIAXI€ATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B chepe OTHOMIEHUH 00y4alOIUXCH K
OKpYKalIeMy MHUPY, ;KHBOH NPUPOJE, Xy10:KeCTBEHHOH KYJIbType:

- MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAayKH, 3HaYMMOCTH HAyKH, FOTOBHOCTb K HAy4yHO-
TEXHUYECKOMY TBOPUYECTBY, BIaJICHUE JOCTOBEPHOM HHpopMaluei o
NEePEOBBIX JOCTUKEHHUSIX U OTKPBITUAX MUPOBOM U OTE€UECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HaHUAX OO0 yCTpoilcTBE Mupa
MOOIICCTBA;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE
caM0o00pa30BaHUIO, Ha MPOTSDKEHUM BCEH KHM3HHM;, CO3HATEIbHOE
OTHOIIEHHE K HENPEPHIBHOMY OOpa30BaHMUIO KaK YCIOBUIO YCIEUTHOU
npodecCHOHATBLHON 1 00IIECTBEHHONAEATEIbHOCTH;

- OKOJIOTMYCCKas KYJbTYypa, 6CpC)KHOC OTHOIICHHUA K pOIlHOfI
3CMJIC, NPUPOJIHBIM oorarcrBam Poccuu u MHpa; NOHUMAHHUC BJIIUAHUA



COLMAJIBHO-9KOHOMHYECKUX IIPOLIECCOB HAa COCTOSIHUE MPHPOJHOW H
COLMAJIBHOM cpeJibl, OTBETCTBEHHOCTh 3@ COCTOSIHUE MPUPOIHBIX PECYPCOB;
YMEHUS U HaBbIKM pa3yMHOr0 IMPUPOAONOIb30BAHUSA, HETEPIUMOE
OTHOILICHHE K JACUCTBHUAM, HMPUHOCALIMM BpEI 3KOJIOTHH; MPUOOPETEHHE
OTIBITA 3KOJIOT0-HAMPABICHHOHN JeSITeIbHOCTH; 3CTETUYECKOE OTHOIICHUS K
MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBITA.

JIu4HOCTHBIE pe3y/ibTAaThl B c(pepe OTHOIIEHUIT 00yYAIOIIHUXCH K
ceMbe M POAMTE/ISIM, B TOM YHCJIe MOAT0TOBKA K ceMelHOMH KU3HU:

- OTBETCTBEHHOE OTHOLIEHHWE K CO3JIaHMI0O CEMbHM Ha OCHOBE
OCO3HaHHOI'O NPUHSTHSA LICHHOCTEN CEMEHHOWKHI3HM;

- MOJIOKUTEIBHBIN 00pa3 ceMbH, pOJUTENHCTBA (OTLIOBCTBA U
MaTEepPUHCTBA), MHTEPHUOPHU3ALHUS TPAIUINOHHBIX CEMEHHBIXIICHHOCTEH.

JInuHOCTHBIE pe3y/bTaThl B cpepe OTHOLIEHUSI 00YHAIOUIUXCS K
TPYAY, B cpepe cONMATBLHO-IKOHOMHYECKHX OTHOLIIEHUIA:

- yBa)KEHHEKOBCEM(OpPMaMCOOCTBEHHOCTH,FTOTOBHOCTHK3AIIUTECB

0eHCOOCTBEHHOCTH,

- OCO3HaHHBII BbIOOp Oynymiei npodeccuu Kak myTh U CIOCOO
peanu3any COOCTBEHHBIX )KU3HEHHBIXIIJIAHOB;

- TOTOBHOCTb OOYYaIOLIMXCSl K TPYZOBOU MpodeccuoHaTbHON
NESITEeIbHOCTH KaK K BO3MOXHOCTM Yy4YacTHs B PpEIICHUH JIMYHBIX,
0O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAMOHAIBHBIXITPOOIIEM;

- noTPeOHOCTh TPYIUTHCS, YBKECHUE K TPYAY U JIOASIM TpyJa,
TPYAOBBIM JJOCTH)KEHUSM, 10OPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE
OTHOIIICHHE K Pa3HBIM BHIAM TPYAOBOH NS TEIHHOCTH;

- TOTOBHOCTh K CaMOOOCITY)KMBaHHUIO, BKJIIOYas OOy4YeHHE U
BBINTOJIHEHHE JIOMAIIHUX 00s3aHHOCTEH.

JIn4HOCTHBIE pe3yJbTaThbl B cepe ¢usuueckoro,
MCUXO0JI0THYECKOro, COIUATILHOTON aKajgeMn4yecKoro
0/1aronoy4usio0y4arommxcs:

- ¢duznueckoe, AMOIIMOHAIBHO-TICUX0JIOTHYECKOE,

COIMAIbHOE OJaronoyiyyrie OOy4yarmuXcs B KU3HH 00pa3oBaTEIbHOM
OpraHu3alliy, OMIyIIEHHE JEeThMH O€30MaCHOCTH M IICHXOJIOTHYECKOTO
KoM$opTa, HTHPOPMALTMOHHOWOE30MaCHOCTH.

MeTtanpeamMeTHbie pe3yJabTaThl 0CBOCHUSIy4e0HOI0 IpeaMeTa

MertanpeameTHble pe3ynbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOMN
MPOrpaMMBbI MIPEACTABIEHBI TPEMSI TPYIIIaMH YHUBEPCATBHBIX YU4EOHBIX
neiictuii (YY ).

1. PeryasituBHble yHHUBepcajbHbIE yueOHbIe AelcTBUSA

BepinyCKHUKHAYy4YHTCS:

- CaMOCTOSITENIBHO OINPENENATh LeNM, 3a4aBaTh NapaMmMeTpbl H
KPUTEPUH, TIO KOTOPHIM MOXKHO OIPEAETUTh, YTO LENbJIOCTUTHYTA;

- OLICHUBATh BO3MOKHBIE ITOCIEACTBUSA JOCTHXKEHHS TOCTaBICHHOM
LU B JEATENIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOLIUX JIIOJEH,
OCHOBBIBASICh Ha COOOPa’KEHUSAX 3TUKH U MOPaJH;

- CTaBUTh U  (GOPMYyIUPOBAaTH  COOCTBEHHBIE  33/Ja4ydl B
00pa30BaTeNbHON 1eATETHbHOCTH U KU3HEHHBIXCUTYAITUSX;

- OLICHMBAaTh PpPECcypchl, B TOM UHCJIE€ BpeMs U Jpyrue
HeMaTepUaJbHbIE pecypchl, HE00XO0/IUMBIE JUISL JOCTUKEHUS
ITOCTaBJICHHOMIICIIH;

- BbIOUpaTh MyTh JOCTIKEHHUS IeNu, IJIaHUPOBaTh pEIIeHHe
MOCTaBJIECHHBIX 3azady, ONTUMU3HPYS MarepuaibHbIe u



HeMaTepuaibHbIE3aTPAThI;

- OpraHu30BBIBaTh I(HPEKTUBHBINA MOUCK PECYPCOB, HEOOXOIUMBIX
JUTSL TOCTUXKEHUS TTOCTaBICHHONIIEIH;

- COIIOCTaBJIATH HOJIy‘-ICHHBIfI pe3yiabTart ACATCIIbHOCTHU C

MOCTaBJICHHOW 3apaHeeleNblo.
2. Ilo3HaBaTe/IbHbIe  yYHHBeEpPCaJibHbIe  Y4eOHble JIeCTBUSA
BbInyCKHUKHAYYHTCS:

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

- KPUTHYCCKHOICHUBATLHUHTEPIIPETHPOBATEUH(POPMALIUIOCPA3HBIX
MO3HIINI,PACIIO3HABATh u (buKcHpoBaTh IPOTHBOPEUHSI B
UH(POPMALMOHHBIXUCTOYHHKAX;

- MCIIOJIb30BaTh PAa3IMUHBIC MOCIbHO-CXEMaTHYSCKHE CPEICTBa
JUUIA HpeI[CTaBJIeHI/Iﬂ CYHICCTBCHHBIX CB$I3eI>'I u OTHOmeHHﬁ, a TakKxXe
IPOTHBOPEYHIA, BBISBICHHBIX B HHPOPMAIIMOHHBIX HCTOUHHKAX;

- HaxXOIuThb U HpI/IBOI[I/ITI) KpI/ITI/IT-IeCKI/IC aprMCHTBI B OTHOIIICHHUU
JCUCTBUIA M CYXICHHH APYroro; CIOKOWHO M pPa3syMHO OTHOCHTHCS K
KpI/ITI/ILIGCKI/IM 3aMCYaHUsIM B OTHOIICHUHN CO6CTB€HHOFO CY)KIIGHI/UI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTOPAa3BUTHS;

- BBIXOJMTh 338 PaMKH Y4eOHOro MpeaMeTa M OCYIIECTBIIATH
Ie/ICHANPABJICHHBIN MOUCK BO3MOYKHOCTEH ISl IIMPOKOTO MEPEHOCa CPEACTB
U CIIOCOOOB/ICHCTBHS,

- BBICTPAMBATh WHAWBUAYAIbHYIO 0Opa30BaTEIbHYIO TPACKTOPHIO,
YUYUTBIBas OrPAHUYCHHUS CO CTOPOHBI APYIMX YYAaCTHHKOB M PECYpPCHBIC

OTrpaHUYEHUS;
- MEHSTh U yIep>KUBATh pa3Hble MO3ULIUU B
MI03HABATEJILHONAESTEIbHOCTH.
3. KoMMyHuKaTHBHBIC YHHBEpCalbHbIe Yy4eOHbIe JAelCTBHSA
BbinmyckHUKHay4nTCS:

- OCYHIECTBJIATh JEJOBYH0O KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMH,
TaK U CO B3POCIBIMH (KaKk BHYTPH 00pa3oBaTelbHON OpraHU3alluy, TaKk U 3a
ee npeAeIamMmu), NoA0MpaTh NapTHEPOB /IS AETOBON KOMMYHHMKAIIMKA HUCXOMS
U3  COOOpaXeHMH  pe3yNbTaTMBHOCTM  B3aUMOJEHMCTBUSA, a  He
JIMYHBIXCUMIIATUH;

- MPUOCYILECTBICHUUT PYIIIOBOHPAOOTHIOBI THKAKPYKOBOUTEIEM, T
aKUWICHOMKOMAaH/IbIB Pa3HbIX POJIsIX (F€HEepaTop UAeH, KPUTHK,
VCIIOJIHUTEIb, BBICTYIAIOIINN, DKCIIEPT UT.1.);

- U BBIIIOJHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

- Pa3BEpHYTO, JOTUYHO ¥ TOYHO HU3JIaraTh CBOXO TOUKY 3PEHUS C
HCIIOJIb30BaHUEM a/IeKBAaTHBIX (YCTHBIX U MUCHMEHHBIX) SA3BIKOBBIXCPE/ICTB;

- pacro3HaBaTh KOH(JIMKTOT€HHBIE CUTyalluu u
npeoTBpaliaTh KOH(JIUKTB A0 MX AaKTUBHOM (hasbl, BBICTPAaWBATh
JIEJIOBYI0 U 00pa30BaTeNbHYI0 KOMMYHHKAIINIO, U30eras JTNYHOCTHBIX
OLICHOYHBIXCYKJICHU .

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS y4e0OHOIr0 mpeaMera

BbinycKHUK Ha 0230BOM YPOBHE HAYYHUTCS:

pacKkpeIBaTh Ha IMpHUMEpax poJib XUMHUH B (DOPMUPOBAHMM COBPEMEHHOM



Hay4YHOM KapTHUHBI MUpPa U B MPAKTUYECKOU 1€ATEIbHOCTH YEJIOBEKa;
JEMOHCTPUPOBATh Ha MpPUMEpax B3aUMOCBSI3b MEXAY XHUMHEH U IPYrUMH
€CTECTBEHHBIMU HAyKaMU; PacKpbIBaTh HA MPUMEpPAX MOJIOKEHUS TEOPUHU
XUMH4eckoro crpoenusi A.M. bytieposa;

noHnMaTh ¢usudeckuit cmbicn Ilepumoguueckoro 3akona J[.U.
MenzeneeBa W Ha €ro OCHOBE OOBSCHATH 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHX DJJIEMEHTOB W OOpa30BaHHBIX HWMH  BEMIECTB  OT
AIIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSCHATh TMPUYMHBI MHOTO00pa3Hsi BEUIECTB HAa OCHOBE OOIIMX
MpEeJICTaBICHUN 00 UX COCTaBe U CTPOCHUH;

MIPUMEHSATD npaBuiia CHUCTEMAaTUYECKON MEX1yHapOIHOMN
HOMEHKJIATYphI KaK CpPe/ICTBa pa3iMueHUs] U MACHTU(UKAIIMYA BEIECTB
10 UX COCTaBYy U CTPOECHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (POPMYIIBI OpraHHYECKUX
BEIIECTB Kak HocuTeledl HH(OpMamuu O CTPOSHHHM BEIIECTBA, €ro
CBOICTBAX U MPUHAJICKHOCTH K ONPEAeTICHHOMY KJIaccy COeIMHEHHIA;

XapaKTepUu30BaTh OPraHUYECKHUE BELIECTBA 10 COCTABY, CTPOCHUIO U
CBOIICTBaM, yCTaHaBIMBAaTh NPUYUHHO-CJIECICTBEHHBIE CBA3M MEXKIY
JAHHBIMU XapaKTePUCTUKAMU BELIECTBA;

OPUBOJIUTH TMPUMEPHl XUMHUYECKHX PEaKIHid, PacKpPBHIBAIOIINX
XapakTepHbIE  CBOWCTBA  TUNHUYHBIX  MPEJICTABUTENIEH  KIJIACCOB
OpPraHMYECKUX BELIECTB C LIETbI0 UX WUIACHTHU(PHUKAIUU U OOBIACHEHUS
o0jacTu NpUMEHEHHUS;

MPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX peaklui
Ha OCHOBE 3HAHUU O TUIAX XUMUUYECKOU CBSI3M B MOJIEKYJIaX pEeareHTOB
U X PEaKIIMOHHOM CIIOCOOHOCTH;

WCIIOJI30BaTh 3HAHUS O COCTaBe, CTPOEHUU U XHUMHYECKUX
CBOICTBaxX BEHIECTB JUIsi 0€30MacHOr0 MPUMEHEHHUS B MPAKTHUECKOMN
JesTeTbHOCTH;

NPUBOAUTH HPUMEPHI MPAKTHUYECKOTO HCIONb30BAHUA MPOTYKTOB
nepepaboTku HedTH W TPUPOAHOTO Ta3za, BBHICOKOMOJIEKYIISPHBIX
coeuHEHUN (MONMUATHIIEHA, CUHTETHMYECKOTO KaydyKa, aleTaTHOTO

BOJIOKHA);
MPOBOAUTH OMBITHI TIO PACIO3HABAHWUIO OPraHUYECKUX BEIIECTB:
TJIALEPUHA, YKCYCHOM KHCJOTHI,

HeNpeAeIbHBIXKUPOB,IITIOKO3bI, Kpaxmana,0eIKoB—
BCOCTABEMUILEBBIXITPOTYKTOBUKOCMETUYECKUX CPEJICTB;
BJIaJIeThIIpaBHIIAMHUHUIIPHEMaMU0€301aCHONPAaOOTHICXUMUYECKUMHUBE
IeCTBAMUUIIA00PATOPHBIM 000PYI0OBaHUEM;
YCTaHABIMBATb3aBUCUMOCTbCKOPOCTUXUMUYECKOUPEAKIIUNNCMEILIEH
USXUMHUYECKOTOPaBHOBECHS OT pPa3jMYHbIX (AKTOPOB C LENbIO
OTNpeNieIeHUs]  ONTHUMAJbHBIX ~ YCIOBMHA MPOTEKaHHS XUMHYECKHX
IPOLIECCOB;
IIPUBOJIUTH PUMEPHI THAPOJIN3A COJIEN B TOBCEAHEBHOM )KM3HU UEIOBEKA,
MPUBOJIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi B
IPUpPOZE, IPOU3BOJCTBEHHBIX IIpoLeccaXx M IKU3HEAEATEIbHOCTU
OpraHU3MOB;

IPUBOANUTH IPUMEPHI XUMHUECKUX PEaKIHi, paCKphIBAIOIIUX 00IIHe
XUMHUYECKHE CBOMCTBAPOCTBIX BEIIECTB — METAJNIOB MHEMETAJIIOB;

INPOBOAMTH pPACUEThl HAa HAaXOXKJIEHUE MOJIEKYJISIpHON (popMysbl
YIIEBOAOPOAA MO MPOAYKTaM CrOPaHHUs M IO €r0 OTHOCHUTEIBHOU
IUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB;



BJIAJICTh MpaBHJIaMH 0€30MacHOro OOpalleHHus ¢ €AKHUMHU, TOPIOYUMH U
TOKCHYHBIMH BELIECTBAMH,
cpencTBaMu OBITOBOM XMMUM;

OCYIIECTBIISATh TOUCK XMMHUYECKOH HH(DOpPMAIMK IO Ha3BaHHSIM,
UIeHTH(UKATOPAM, CTPYKTYPHBIM ()OPMYJIaM BEILIECTB;

KPUTUYECKH  OIICHMBAaTh W  HMHTEPIPETUPOBATH  XHUMHYECKYIO
UH(QOpPMAIIHIO, COAEPIKAIIYIOCS B COOOMIEHUSX CpPEACTB MAacCOBOM
uHpopmanuu, pecypcax HHTepHeTa, Hay4yHO-IIOMYJSIPHBIX CTAThAX C
TOYKM 3pPCHHS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B  IIEJIIX
BBISIBJICHHSI OIIMOOYHBIX CYXIEHHH M (HOPMUPOBaHHUA COOCTBEHHOM
HO3UIIH;

IPECTaBIIATh MTYyTH PELICHHUS TTI00aIbHBIX MPOOJIEM, CTOSIINX Hepea
YEJIOBEYECTBOM: IKOJOTUYECKUX, SHEPTETHUECKUX, CHIPHEBBIX, H POJIb
XMUMHHU B PEHICHUH 3TUX IPOOIeM.

BbinyckHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHThCS:

WUIIOCTPUPOBAaTh HA IpUMEpax CTAHOBJIEHME U  SBOJIOLUIO
OpPraHMYECKON XMMUU KaK HayKHM Ha Pa3IMYHbIX UCTOPUYECKUX dTarax
€€ pa3BUTHUS,

UCIIOJB30BaTh METOAbl HAy4YHOIO II03HAHUS IpU BBIIIOJIHEHUU
IIPOEKTOB U y4eOHO-HMCCIEA0BATENbCKUX 3a/1a4 10 U3YYEHHIO CBOWCTB,
CHOCO0OB MOJYYEHHsI U PACIIO3HABAHUS OPraHUUECKUX BEIIECTB;

OOBSICHATH MPUPOJY W CHOCOOBI 0Opa30BaHMUS XUMHUYECKOW CBS3H:
KOBQJIGHTHON (TIOJIAPHOM, HENOJSAPHOW), HOHHOM, METaJlJIMYecKOM,
BOJIOPOJHOW — C LEJIbI0 ONpPEJEICHUs] XUMHUYECKOW aKTUBHOCTU
BELIECTB;

yYCTaHaBIMBaTh  TEHETUYECKYI0  CBSI3b  MEXIY  KjlaccaMu
OpPraHMYeCKHUX  BEIIeCTB i  OOOCHOBaHMS  MPUHLUIHUAIBLHON
BO3MOXXHOCTH TOJIyYEHUS OPraHUYECKMX COEAMHEHUH 3a/JaHHOTO
COCTaBa U CTPOCHMS;

YCTaHaBIIMBATh B3aUMOCBSI3U MeX1y (akTaMu U Teopuel, IpUIUHON
U CIEJICTBHEM IIpH aHajIu3€ MPOOJEMHBIX CUTyalud M OOOCHOBaHHMU
NPUHUMAEMBIX PEIIEHUN Ha OCHOBE XUMUYECKHUX 3HAHUH.

2. Copep:xkanue y4eOHOT0 mpeaMera

10 kaacc

Beenenue

[Ipenmer opranuueckoil XuMuH. OCOOEHHOCTH CTPOEHUS M CBOWCTB OpPraHMYECKHX
coequHeHnil. Kparkumii ouepk HMCTOpMM  pa3BUTHUA  OpPraHUYECKOHM  XHMMHUHU.
IIpeanocbuUIKN CO3MaHUsI TEOPUM XUMHUYECKOro CTpOeHMs. OCHOBHBIEC ITOJIOXKEHUS
TEOPUHM XUMHYECKOTo CTpoeHus. M3omepus. DneKTpoHHOEe 00Jako M OopOUTaNIb , UX
¢dopmbl. KoBanieHTHas CBSA3b M €r0 pa3HOBUIHOCTU: CUTMa U I cBs3H. ['uOpuansamnus
AIIEKTPOHHBIX 007aK0B. Bubl ruOpuAN3aluy 3JEKTPOHHBIX 00JIAKOB aToMa yriiepoja.
Hemoncrpaumnu. Komiekuun OpraHMYecKHX BelIecTB. MarepuanoB W U3ACIHN W3
HUX. MoJieau MOJIEKyJI OpraHM4eCKUX COCIUHEHUN.

Crpoenne W Kiaaccupukanms OpraHu4vecKux coeguHeHmii. Peaknmm B
OpPraHu4YecKoi XuMHUM.

Knaccugukanuss opraHuuecKux COEIMHEHMH MO CTPOSHHUIO YIIIEPOJHOTO CKeleTa:
AlUKINYecKe(aIKaHbl, AJIKEHBI, AJIKVHBI, aJIKa/INEHBI) 51



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

Homenkiarypa oprannueckux coequHeHuii( TpuBraiibHas, pannoHanbHas, MIOTTAX)
W3omepusi OpraHMYECKUX COEIMHEHUMN: CTPYKTypHas( YIJIEPOJHOIO CKEJETa,
MOJIO’KEHHUS KPATHOM CBS3M, MEXKKIIACCOBasi), MPOCTPAHCTBEHHAas( TeoMeTpruyecKas u
ONTHYECKas)

[lonsiTHEe O peakuMsIX 3aMElIeHUs, NPUCOEIWHEHMs, OTLIeIieHus. M3omepusanuu.
["OMOIUTHYECKHUI U TETEPOTMTUYECKUIN CIIOCOOBI Pa3phIBa CBsI3U, 00pa30BaHUE CBSI3U
[0 JIOHOPHO- aKLENTOPHOMY MEXaHU3My. B3aumHOe BIIMSHHE aTOMOB B MOJIEKYJaX
OpPraHUYecKUX CcoequHEeHUH. VHAYKIMOHHBIA U Me3oMepHbIi  3ddextsl. [IpaBuio
MapKoBHUKOBA.

JemoncTpanuu. OOpasibl NpeACTAaBUTENCH pa3IMYHBIX KJIACCOB OPTaHUYECKUX
coenuHeHui. MIX mapocrepkHeBble MOJEIH.

Pacuernble 3agaum 1. Pemenume 3amau  Ha  BBIBOJA  MOJIEKYJSIPHBIX
¢popmy..2.BblunciieHne  BbIX0JAa MPOAYKTA PpeakHuM OT TeOpeTHYeCKHU
BO3MO:KHOT0. 3. KoMOMHUpOBaHHbIE 3a1a4H.

Yraesoaopoabl
[Tonsitue 006 yraneBogopojax. [IpupoHble HCTOYHUKH YTIJIEBOAOPOIOB( IPUPOAHBIN U
NOIMYTHBIA HEe(PTSIHOW Ta3bl, HeYTh M €ro MPOMBIIUICHHAs NepepaboTka, KaMEHHBIN

yrOJIb.
Ankanbl. ['omonmoruueckuii psin, obOmas ¢opmysna, HU30MEpUsT U HOMEHKIATYpaA,
busznueckue ¥ XMMHYECKHME CBOWCTBA , MeXaHM3M pEakluu paJauKaIbHOTO

3aMeIIeHUs, TIOJTyYeHUE U IPUMEHEHHUE.

Ankensl ['omonorumyeckuil psia, obmas ¢opmyna, HU30MEpUss U HOMEHKIATYpA,
¢u3MUecKue W XUMUYECKHE CBOMCTBA , MeXaHU3M pEaKIuuh SIEKTPOPUIHLHOTO
MIPUCOEIUHEHHMS], OKUCIICHUE AJIKEHOB B MSATKHUX M KECTKHUX YCIOBUSX, MOJTYYEHUE U

IIPUMEHEHUE.

Anxunsl ['omonoruueckuit psa, oOmias ¢opmyna, H30MepHs M HOMEHKIATypa,
¢buznueckue U XUMUYECKHE CBOICTBa o(
raJIOrT€HNPOBAHUE.,THIPOrAJIOTEHUPOBAaHNE, THIpATaLIUS,, TUIPUPOBAHUE,

TpUMepu3anus B 0€H30J1, OKHCIIEHUE, TOTYYeHUE U TPUMEHEHHUE.

Ankanuensl. O0mas Qopmyrna, CTpoeHHE, W30MEpHsi U HOMEHKJIaTypa. B3aummHoe
pacroyio)KeHWe JBOWHBIX CBSI3eM. AHJIOTHS XUMHYECKHX CBOWCTB aJKEHOB H
ankaaneHoB. OCOOEHHOCTH peaklnii MPUCOSANMHEHUS K alTKaJleHaM C CONPSKEHHBIMU
MU CBS3SIMU.

[Muknoankanel. ['omonorudeckuit psin u obmas Gopmyna. M3omepus HMUKIOAIKAHOB.
XuMuyeckue CBOMCTBa( TropeHue, pas3jIoKEeHHe, paJUKaIbHOE  3aMElIeHHE,
nzomepuzaiysi). OcoObie CBOMCTBA IIUKJIONPOIaHa M IUKJIOOyTaHa.

Apensl. CtpoeHue Momekynbl OeH3ona. M3oMepuss U HOMEHKIATypa apeHoOB, HX
nonyueHue. ['omonoru GeH3ona. XuMUYECKHe CBOMCTBAa OeH301a( raJloreHHpPOBaHMUE.
HutpoBanue, ankunupoBanue. MexXaHU3Mbl PEAKIIUN AJIEKTPOPUIHHOTO 3aMEIICHUS
Oensona u ero romonoros. OpuentanTsl 1 u 2 nopsiaka .[lpaBuna opueHTauu.
Pacuetnbie 3agaun. Pemenne kKoMOMHMPOBAHHBIX 3a/1a4

Jemoncrpanun. Komnekuus « I[IpupoaHble MCTOUYHHMKHM YriaeBOAOpoAOB» Mopenu
MOJIEKYJI YTJIEBOJOPOIOB.

Jladoparopubie onbiThl. l.IlocTpoenne Mozenu Mmosekyn ankaHoB.2.IlocTtpoenue
MOJIETIEN MOJIEKYJ alTKEHOB.

CnupTsl U (peHoJIbI



Cruptel. CocraB u  kinaccudpukanusi. Wzomepusi. ®Pusmueckue  CBOICTBa.
MexmonekymnspHas BogopoJHas cBsA3b. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHS.
XuMuyeckue CBOICTBa 00yCIJIOBJICHHbIE HaJIM4ueM TUAPOKCHIIBHBIX
rpynn(o0pa3oBaHie  aJKOTOJSATOB , B3aUMOJICHCTBHE C TaJOr€HOBOJOPOJAMH,
MEXMOJIEKYJISIpHAasE ¥ BHYTPUMOJICKYJSIpHAs — JeruipaTtanus, dTepuduraims,
OKHMCIICHME M JEeTUApUpoBaHuEe cIUpTOB. OCOOEHHOCTH CBOMCTB MHOI'OATOMHBIX
cnuproB. KadecTBeHHas peakuuss Ha MHOIOaTOMHbBIE CHUPTBL. BakHelmue
IIPEICTaBUTEIIN.

@®enounbl. DeHon, ero crpoeHue, GuznyYeckre M XMMUYECKHE CBOMCTBA. B3ammnoe
BIMsIHUE B Mouiekysie ¢eHona. [lonukonaeHcanus ¢eHona ¢ (GOpMaIbAeruIoM.
KavectBennas peakiuss Ha (enon. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIIECTB
CoJepKALIMX THAPOKCOrpyMIly. DIeKTPOPHUIBbHOE 3aMelleHHE B OEH30IbHOM KOJIbLIE.
PacuyerHble 3anqa4yu. Borurcinenus o TEpMOXUMUYECKUM YPAaBHEHUSIM.
demoncTpauuu. ®Pu3MyecKre CBOMCTBAa pa3HbIX cHUPTOB. CpaBHEHHE peaKIUl
TFOpEHUs] pa3HbBIX CHUPTOB € MeTajimdeckuMm HatpueM. [lomydenuwe mnpocroro u
ci10kHOro 3¢upa. [Tonyuenue sTuiIeHa U3 ITaHOIIA.

JlabopaTopusbie ombIThbl. [locTpoeHue Mmojenell MOJEKYJI H30MEPHBIX CIIMPTOB.
PacTBOpHMOCTB pa3HbIX CIUPTOB B BOJE. B3anMonelicTBe MHOTOAaTOMHBIX CIIUPTOB C
TUAPOKCUIOM MEJIH.

AJIbJIeTHbI H KeTOHBI

Anpnerugpl M KetoHbl. CTpoeHHME MOJIEKYJd ajibJerMJ0oB M  KETOHOB., UX
nzomepusanus. OcoOEHHOCTH CTPOEHMSI KaoOOHWIbHOWUIpynmbl.dusnuyeckue u
XMMHUYECKHE CBOMCTBa anbaerujoB( rujapupoanue. OKHUCIIEHHME aMMHAYHBIM
pacTBOpOM OKcuja cepedpa u rugpokcuaa meau. llpucoennnenue nuaHoBoiopoaa u
ruipocyib@ura HaTpus. ['agoreHnpoBaHue aiabIeru0B U KETOHOB.
MemoncTpauuu.lllapocTep>KkHEBBIE MOJIEIA  MOJIEKYJI QIbAECTHAOB W  KETOHOB.
Oxucnenue aiabIeruJoB aMMHAYHBIM pPAaCTBOPOM OKcHJa cepedpa M THUAPOKCHIOM
MEJIH.

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

Peaxius cepeOpsiHOro 3epkaia. OKucieHue anbJIeru0B THIPOKCUIOM MEIH.

KapGOoHoBbIe KHCIOTBI, CJI0OKHBIE I(PUPBI, JKUPbI

KapbonoBele  kucCioTsl U cioxkHble 3¢upel. CrpoeHue, KiaccupuKanus,
HOMEHKJIaTypa U M30MepHs, (pu3ndYeckue M oOlIMe ¢ HEOPraHWYECKUMHU KHCIOTaMHU
XUMUYECKHE CBOWCTBA. BiusHuE yrieBOJOPOIHOTO pajuKaia Ha CHIIy KapOOHOBOM
KucinoTel. OcoOble  cBoicTBa KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBa
HeNpeeIbHbIX KAPOOHOBBIX KHUCIIOT.

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

Kupbr. Kupsl Kak ClHoXkHble 3(QHUPH T[IMLIEPUHA W  KApOOHOBBIX KHCIOT.
Homenknatypa u kiaccudukanusi >KupoB. buonormdeckue GQyHKIUU KUPOB.
CBolicTBa )XHMpOB ( OMBUIEHHUE, TMApoan3, rTuapuposanue).Ilonstue 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. [locTpoeHne Mojenelr MoJeKysl U30MEPHBIX KapOOHOBBIX
KHCJIOT W CJIOXHBIX 3(upoB. CpaBHEHHE CHIIBI YKCYCHOM M COJITHOW KHCJIOT B
peaKuusaxX ¢ HUHKOM.

CpaBHeHUE pacTBOPUMOCTH KapOOHOBBIX KHCIOT U UX COJed B BoJe. XUMHUYECKUE
CBOMCTBAa KapOOHOBBIX KHCIOT ( B3auMojeicTBue ¢ MetamiamMu. OCHOBHBIMHU



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

JKcnepuMeHTalbHbIe 3a1a4l. Pacrio3HaBaHue anerara HaTpus, KapOoHaTa HaTpus,
CUJIMKaTa HaTpus, cTeapara HaTpus. Pacno3HaBaHue oOpas3IOB CIMBOYHOI'O Macjia U
maprapusa. [loaydenne kapOOHOBBIX KHCIIOT U3 MbLJIA, U alleTaTa HaTpusl.

YriaeBoabl

VYrneoawl. Knaccudukanus, buonorudeckas pois . X 3HaueHHeE .

Monocaxapuasl. ['moko3a, ee cTpoeHUe, (U3NYECKHUE CBOWCTBA . 3aBUCUMOCTH
XHMHYECKUX CBOMCTB OT CTpoeHHUs. B3anmoaeicTBUE III0KO3bI ¢ THAPOKCUAOM MEIAN
Ipy KOMHATHOW TeMmIeparype, 3TepuUKalUsi, pPEaKIHs cepeOpsHOTo 3epKaia.
I'uppupoBanue. Peaknun OpoxeHus. buosnorudeckas poib riioko3bsl. OPpykTo3a Kak
M30MEP TIIFOKO3BL.

Hucaxapunpl.  Ctpoenue. BoccraHaBiauBarome W HEBOCCTAHABIMBAIOIIUE
mucaxapuabl. Caxaposa, JaKTo3a, MajabT03a, UX CTPOCHUE U OMOIOTHYECKast POJIb.
[Tonmucaxapuasl. Kpaxman u nemmono3a. CTpoeHHe, CBOMCTBA , OMOJIOTHYECKAs POJIb.
Xumudeckue cBOMCTBa nmoymcaxapuaoB. [loHsTre 06 MCKYCCTBEHHBIX BOJIOKHAX.

Baxuelmmepeakunmn CIIUPTOB, (B TOMYHCIIE Ka4ECTBEHHYIOPEAKIIUIO
HaMHOI'0ATOMHBIE cnupThl),(penomna, aJIbJIErUJ1I0B,KapOOHOBBIX
KHCJIOT,TJIFOKO3bI0CHOBHBIE CITOCOOBI MXIIOIYYEHUS U 00JIaCTH UXTTPUMEHEHUSI.

A3oTocoaep:kauiue coeAuHeHUs

Amunbl. CocTaB M CTPOCHHME aMUHOB, M30MEpHUs U HOMEHKIartypa. dusznueckue u
XUMHYECKHE CBOMICTBa IpeleibHBIX W apoMaThyecKux amMuHOB. [lomyueHue u
IIPUMEHEHUE.

AmuHOkuCHOTBI U Oenku. CocTtaB HM  CTpOEHHE aMUHOKHCIOT. M3omepusi.
JIBOMICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHMCIOT. M ee mnpu4uHSIL
B3aumHOe BiMsSHHME aTOMOB Ha NMpPUMEPE aMMMAaKa, MPEIENIbHbIX U apOMaTUYECKUX
aMUHOB.

benku kak npupoansie noaumepsl. Ilentuanas cBssp, CTpykTypa O6enka. XUMHUECKHe
CBOMcTBa. 3HaUEHHE OEIKOB.

HyxneunoBbie kucnotsl. [loHATHE O NMypUHOBBIX M MUPHUMHUIMHOBBIX OCHOBAaHUSIX.
bronoruueckas poiab HyKJIEMHOBBIX KUCIIOT.

MemoncTpaunu Pu3nyeckre CBOKMCTBA MeTUIaMKHHA. B3anmoaeicTerue MeTHiIiaMmuHa
¢ kucnoramu. JleHatypanuus 6enkoB. KauecTBeHHbIE peakiui Ha OEJIKH.
JladopaTopnasi padora: KauecTBeHHbIE PEaKIIUU Ha OCIKU

BuoJsioruyeckn akTUBHbBIE COeIUHEHHNE

[lonsiTHE O BBICOKOMOJEKYJSIPHBIX COEIUWHEHUAX, HX CTPOCHHE M BaKHEWIINe
cBoMcTBa. IlnmacTmaccel TEpMOIUIACTHYHBIE M TEPMOpPEAaKTHUBHBIE. CUHTETUYECKHE
Kay4yKd U CUHTETUYECKHE BOJIOKHA.

Jemonctpanun O6pasiisl MOJIUMEPOB

11 kaace

Crtpoenue atoma

ATOM — cioxHas dactuia. Jnpo u snekTpoHHas obosiouka. JlokazareabcTBa
CIIO)KHOCTU CTPOEHHsI aTOMa: KaToJHble W PEHTICHOBCKHE JIyud, (oTodddekr,
PaaMoOaKTUBHOCTb. OTKpBITHE 3JIEKTPOHA, MPOTOHA M HEUTpPOHA. Moaenu CTpoeHus
atoma (Tomrmicona, Pesepdopna, bopa). Mukpomup u mMakpomup. Jlyain3m 4acTuiy
MUKpoMHpa. KBaHTOBO-MEXaHNYECKHE MTPECTABICHUS O CTPOCHUHU aTOMA.



CocTosiHHE 371EKTPOHOB B aroMe. HyKIIOHBI: TPOTOHBI U HEUTPOHBI. HyKinael.
N306apel u wu3orombl. KBaHTOBO-MeXaHWYECKHE TMPEACTaBICHHUS O MPHUPOJE
AJIEKTPOHA. DIEKTPOHHOE 00JaKko U opouTaib. KBantosbie uncia. @opma opouTanei
(s, p, d, f). DHeprerudeckue ypoBHHU ¥ MOLypoBHH. CTPOCHUE IEKTPOHHBIX 000JI0UCK
aTOMOB. OJJIEKTPOHHBIE KOH(HUrypamuu aToMoB 3neMeHTOB. llpunmmn I[laymu u
npaswio ['yuna, mpaBwino KieukoBckoro.. OneKTpoHHO-Tpaduyeckue (Gopmysibl
aTOMOB 371eMeHTOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS aTOMOB XpoMa, MEIH,
cepebpa u Apyrux. DICKTPOHHAs KiTacCHu(UKAIHs 2IEMEHTOB: s-,p-, d- u f-cemeiicTBa.

BanenTHble BO3MOXHOCTM aTOMOB XHMHUYECKUX D3JIEMEHTOB. BasieHTHBIE
3JIEKTPOHBL.  BajleHTHbIE  BO3MOXHOCTM  aTOMOB ~ XMMHUYECKHX  3JIEMEHTOB,
00YyCIJIOBJIEHHBIE YMCIIOM HECIIAPEHHBIX 3JIEKTPOHOB B HOPMAJIBLHOM U BO30YKICHHOM
cocrosiHUsX. Jlpyrue (axTopsl, ONpeAemsiolue BaJCHTHbIE BO3MOXKHOCTH aTOMOB:
HAJIMYME HETMOJEICHHBIX JJIEKTPOHHBIX Map M HalIW4Yhe CBOOOTHBIX OpOHTANIEH.
CpaBHEHHME NOHATHI «BAJIEGHTHOCTb» U «CTEIIEHb OKUCICHUSD.

[Iepnonnueckuil 3aKOH U NIEPUOJIUUYECKAS] CUCTEMA XMMUYECKUX 3JIEMEHTOB /.
N. Men-neneeBa u crpoeHue aroma. [Ipeanochuiku OTKPBITHUS MEPUOJIUYECKOrO
3aKOHA: HAaKOIUIEHHE (PaKTOJIOIMUECKOro Marepualia, padoTsl npeamecTBeHHUKOB (U.
A. bepuenuyca, U. B. JleGepeiinepa, A. O. lllankyptya, JIx. A. Hetonenaca, JI. 1O.
Meiiepa); cbe3n xumukoB B Kapiicpya. JInunoctHeie kauectsa . 1. Menneneesa.

Otkpeitie  JI. WM. MenzaeneeBbIM  NEpUOIUYECKOTO 3akoHa. IlepBas
¢dopmynupoBka mnepuoanyeckoro 3akoHa. Ctpykrypa Illepuoanueckoit cucrembl
37eMeHTOB. ['Opu30HTalIbHAs,, BEpPTUKAIbHAS U JUArOHAJIbHAS IEPUOJANYECKHUE
3aBUCUMOCTH.

[lepuonnueckuii 3aKoH U cTpoeHue aroma. M3oronel. CoBpeMeHHasi TpaKTOBKa
MOHSTHUS «XUMHUYECKHUH 3JIEMEHT». 3aKOHOMEepHOCTh Ban-nen-bpyka — Mo3znu. Bropas
dbopmynupoBka nepuoandeckoro 3akona. [lepuonuyeckas cucrema /1. . Menneneena
U cTpoeHue aroma. OU3NYECKUIl CMBICI MOPSIKOBOIO HOMEpa AJIEMEHTOB, HOMEPOB
rpynnsl U nepuoaa. IIpuumMHBI M3MEHEHHS METAUIMYECKUX U HEMETAIMYECKHX
CBOICTB 2JIEMEHTOB B TPYIIax U MEPUOJIaX, B TOM YHUCIie OOJIBIINX U CBEPXOOIIBIINX.
TpeTbst GopMynHpOBKa MEPHUOAMUECKOTO 3aKOHA. 3HAUEHUE MEPUOJUUECKOro 3aKOHa
Y IEPUOANYECKON CUCTEMbI XUMHUUYECKUX 35ieMeHTOB .M. MenaeneeBa miist pa3BUTHS
HayKH U MOHUMAaHMsI XUMUYECKON KapTHHbBI MUPA.

demonctpanun. ®Porordpdexr. Katomuele nyun (3JIEKTPOHHO-JIyUEBbIE
TpYOKH), MOJIENIN AJIEKTPOHHBIX 00J1aKOB (opOHTaneil) pa3nuyHoil popmbl. Pasnuunbie
BapuaHThl  Tabmuy  Ilepmonnueckoil ~ cucTeMbl ~ XMMHUYECKHMX  3JIEMEHTOB
JA.N.MenneneeBa. OOpa3ipl MPOCTHIX BELIECTB, OKCUAOB U T'MJIPOKCHAOB JIEMEHTOB
3-T0 mepuoja v AEMOHCTPALINS UX CBOWCTB.

Ctpoenue BeuecTBa. /{ucnepcHblie CHCTEMBI H PACTBOPbI

Xumuueckas CBA3b. EnuHas mnpupona XuMmuueckod cBs3u. Ilonartue o
XUMHYECKON CBSI3M KaK MPOIECCe B3aUMOICHCTBUS aTOMOB ¢ 00pa30BaHUEM MOJIEKYIT,
WOHOB M paJuKaIOB. BuIbl XuMHUecKol cBs3u. AMOp(HBIE U KPUCTAJUIMUYECKUE
BemiecTBa. MOHHAas XuUMHUYecKass CBSI3b M HMOHHBIE KPUCTAUIMYECKHE PEIIETKHU.
CBolicTBa BEIIECTB C HMOHHOU KpUCTaJIIIM4ecKol pemieTkoi. KoBaneHTHas
XUMHUYECKasi CBA3b METOJ] BAJICHTHBIX CBsI3€i B OOpa30BaHWUM KOBAJICHTHOW CBSI3H.
DIIEKTPOOTPULIATETLHOCTh U PA3HOBUIHOCTH KOBAJIEHTHOM CBS3M MO 3TOMY MPU3HAKY:
noysipHas W HenoJisipHas. Croco® TEpeKphIBaHUS AJIEKTPOHHBIX OpOUTAICHH
KJIacCU(UKaIlMsg XUMUYECKOW CBS3M MO ATOMY MpPHU3HAKY: G- U m-cBsizu.KpaTHOCTh
KOBAQJICHTHBIX CBS3EH M MX KJIacCHU(HUKAIMS 110 STOMY MPU3HAKY: OJWHApHAs, JBOMHAs
u T.1.CBOICTBa KOBAJICHTHOM XMMHUUYECKOW CBSI3M: HACBHIIIAEMOCTb, HAIPABICHHOCTD,
JIATIONbHBIA MOMEHT. [ToNSIpHOCTH CBSI3M M MOJSPHOCTH MOJIEKyI. Kpucramueckoe
CTPOEHHE BEIIECTB C 3TUM THIIOM CBS3H, UX (PU3UYECKIE CBONCTBA.



Meraiunueckass XUMUYECKass CBs3b. (PU3MYECKHE CBOWCTBA METAJUIOB KaK

(GYHKIMS METAJUIMYECKOM CBSI3U U METAJUIMYECKOM PEeIIeTKH.
Bomoponnass cBi3p M MexaHuU3M ee  00pa3zoBaHMA.MEXMOIEKYISpHbIC 51
BHYTPUMOJIEKYJISIDHbIE ~ BOJOPOJHBbIE CBs3U. Du3nyeckue CBONCTBA BEUIECTB C
BOJOPOJHON CBA3bIO. buosornueckas poiap BOJOPOJHOM CBA3M B OpPraHU3aLUAU
CTPYKTYp OHOIOJIIMMEPOB.

BannepBaanbcoBo B3aummojelcTBue. EanmHas npupona XUMHUYECKUX CBSI3EH:
WOHHAsl CBA3b KaK MpEACNIbHBIA CiIy4ail KOBAJEHTHOM MOJSPHON CBA3HM; MEPEXO]
OJIHOTO BUJIA CBSI3M B JIPYI'OM; Pa3HbIC BUbI CBSI3U B OJHOM BEILIECTBE U T. 1.

I'uOpuanzanust opburaneil u reoMeTpusi MoJjiekysl. Teopusi ruOpuUAM3ALUHN U
OTTaJKWBAHUS BAJICHTHBIX Map. TUIBI THOpUAN3AIUU: SP3-THOPUAM3AINS Y AIKAHOB,
BOJIbI, aMMHUaKa, ajJMasa; Sp2-TuOpuau3anus y COeJUHEHH Oopa, ajJKeHOB, apeHOB,
JMEHOB | rpaduTa; Sp-THOPUAN3ALUS Y COSIUHEHUI OepIILIHs, aIKUHOB U KapOuHa.
['eomeTpust MOJIEKYJI Ha3BaHHBIX BEIIECTB.

Teopus ctpoenus xumuueckux coenuHeHuil A.M. bytneposa. [Ipeanoceuiku
CO3aHMSI TEOPUU CTPOCHUS XMUMHUECKHUX COCTUHEHHI: paboThl MpeIlecCTBEHHUKOB
(K.b. Hroma, @. Benep, H1.®. XKepap, @.A. Kekyne), cbe3l €eCTECTBOUCIBITATENEH B
[neiiepe. JInunoctHeie kauectBa A.M. ByrnepoBa.OCHOBHbBIE MOJIOKEHUS TEOPUU
XUMUYECKOIO CTPOCHHs OpPraHWYeCKMX COCIMHEHHM U COBPEMEHHOW TEOpHUH
cTtpoeHus. M3oMepusi B opraHu4ecKkoil 1 HEOPraHMUeCKoW XUMHUM. B3anmHoe BiausiHue
aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTAHUYECKUX BEILECTB.

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

JlnanekTuyeckue OCHOBBI OOIIHOCTH JBYX BEAYIIMX TEOPUH XHMHH.
Juanextuueckre OCHOBBI OOLIHOCTH Tepuoanueckoro 3akona .M. MenneneeBa u
teopun ctpoeHus A.M. ByrnepoBa B craHOBieHHH (paOOThl NPEIIIECTBEHHUKOB,
HaKOIUIEHHE (aKTOB, ydyaCTHE€ B CbE3/1aX, PYCCKMM MEHTAJIUTET), NpeACKa3aHWuu
(HoBble amemeHTHl -Ga, Se, Ge W HOBBIE BEIIECTBA - U30MEPHI) U Pa3BUTHH (TpU

(GOpMyITUPOBKH).

[Tomumeps! opranndeckre U Heopranudeckue. [lonumepsl. OCHOBHbIE TOHATUS
XHUMHHU BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/II\/'I: «MOHOMCEDP», «IIOJIUMEP»,
«MaKpOMOJIEKYJIa»,  «CTPYKTYpHOE  3BEHO»,  «CTENEeHb  IOJIMMEpPU3ALUNY,

«MoJekymsipHast maccay. CrocoObl OyYEeHHsI IOJTUMEPOB: PEAKIUU MOJTUMEPU3ALINN
U nonukoHaeHcanuu. CTpoeHHe MOJIMMEPOB: TreoMeTprueckas popmMa MaKpOMOJIEKY,
KPUCTALTMYHOCTh ¥ aMOP(PHOCTh, CTEPEOPEryIsipHOCTh. [lomuMepbl oprannyeckue u
Heopranuueckue. Kayuayku. Ilmactmaccel. Bonokna. buomonmmepsr: Oenku u
HYKJICMHOBBIC ~ KUC-JIOTBI. HeopraHudeckwe TIOJUMEpPHI aTOMHOTO  CTPOCHUS
(ammoTpornHbie MOAU(PUKAIIMN YIIIepoia, KPUCTAITUIECKUI KPEMHHUIA, CeJIeH U TeIUTYp
IIETTOYEYHOTO CTPOCHHMSI, TUOKCHI KPEMHHS U JIp.) U MOJIEKYJSIPHOTO CTpOCHHS (cepa
TIacTUYecKas u Jip.).

[lonsitue  «aucmepcHas  cucrema». UuCThie  BemeCTBA W CMECH.
Knaccudukanus xumMudeckux BemecTB Mo uymctoTe. CoctaB cmeceil. PacTBopsl.
PactBopumocTs BemecTB. Kiaccudukamnusi pacTBOpOB B 3aBUCHUMOCTH OT COCTOSTHUS
PacTBOPEHHOTO BelIeCcTBA(MOJEKYISIPHBIC, MOJEKYISIPHO-UOHHHbBIE, NOHHBIC). THIIBI
PacTBOPOB IO COJIEPKAHUIO PACTBOPEHHOTO BerecTBa. KOHIIEHTpaIus pacTBOPOB.

[TonsTHe 0 nUCTIepcHBIX cucTemax. JlucrnepcronHas cpeia u qucrnepceHas dasa.
TUNBl JAUCIIEPCHBIX CHCTEM M WX 3HAYCHUE B MPHUPOAC W JKU3HH 4YeIIOBEKA.
JlucniepcHble CHCTEMBI C JKUIKOM Cpemoil: B3BECH, KOJJIOMIHBIE CHCTEMBI, HX
knaccudukanus. 3o u renu. Dpdext Turnansa. Koarynsaiusa. Cuaepe3uc B Telsx.



Pacuernbie 3agaum. 1. Pacuersl mo xummueckum Qopmynam 2. Pacuersl,
CBSI3aHHBIE C MOHATUSMHU «MaccoBas J0JIs» U «0O0beMHas J10JIs» KOMIIOHEHTOB CMECH.
3. Boluucnenue MoJisipHON KOHIEHTpAIMU PacTBOPOB.

JeMoHcTpanuu. Mojielin KpUCTAIUIMYECKUX PELIETOK BEIIECTB C Pa3IMYHbIM
TUIIOM CBsi3el. Mozenn MOJIEKyJl pa3InYHOM reoMeTpuu. Mozenu KpucTauIm4ecKux
pemietok anmaza W rpadura. Mopgenu MoJIeKyld HM30MEPOB CTPYKTYPHOH U
IIPOCTPAHCTBEHHOM H30Mepuu. Mo1ean KpUCTANIMYECKUX PEIIETOK METAJLIOB.

Komnekuust mnactmace U BOokKoH. OOpasiibl HEOPraHMYECKHX MOJMMEPOB:
CephI MJIACTUYECKOH, docdopa KpacHOro, KBapma u ap. Moaenn MONeKya OSIKOB U
JHK. OO6pa3mpl pa3nmuuHbIX cucTeM C xkuakod cpemoi. Koarymsmms. Cunepeswuc.
Db dexr Tunnans.

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

XuMn4yecKkue peakiuu

Knaccuukanuss XMMHUYECKHX pEaKIUii B OPraHMYECKOW M HEOPraHMYECKON
xumui. [ToHsATHE 0 XMMUUYECKOHN pEeaKLMK; €€ OTINYME OT SAEpHON peakuuu. Peakiumy,
uaymue 0e3 U3MEHEHUsT KaueCTBEHHOIO COCTaBa BEIECTB: aJUIOTPONU3aLUs,
M30MeEpU3aLMs U oJInMepu3anus. Peakiuu, naymue ¢ U3MEHEHHEM COCTaBa BELIECTB:
[0 YUCIYy M COCTaBy pEarupyroumx M o00pa3yrouuxcs BELECTB (pa3iioxKeHUs,
COEJMHEHUS, 3aMelleHHs], 0OMeHa); [0 U3MEHEHUIO CTENEHEel OKHUCICHUS HJIEMEHTOB
(OKHMCITUTENIbHO-BOCCTAHOBUTEIIbHBIE peakuuu U HEOKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH); 110 TEMI0BOMY 3(P(DeKTy (3K30-U IHAOTEPMHUUECKUE);
1o (aze (roMo- ¥ reTeporeHHbIe); 10 HAaIpaBJIeHUIO (00paTUMBbIE 1 HEOOPATUMBIE); TIO
UCIOJIb30BAaHUIO  KaTanu3aTopa (KaTaTUTHYECKWE U HEKaTaJIMTUYECKHe); IO
MEXaHU3MYy (paJuKalbHbIE U WOHHBIE);II0 BUIY 3HEPIMM, UHUIMHUPYIOMIEH PEAKIUIO
(poToxumuueckue, paaualMOHHBIE, AIEKTPOXUMHYECKHUE, TEPMOXUMHUYECKHE).
OcoOenHocTH KJIaccu(UKalMM peakuuid B oOpraHudeckod xumuu.BeposTHOCT
IPOTEKaHNUs XUMHUYECKMX peakIMh. 3aKOH COXpaHEHMsI DHEpruu. BHyTpeHH:s
SHEPrusi M D5K30- U JHAOTEpMUYECKHE peakuuu. TemnoBoi 3(p(EeKT XUMUYECKHX
peakuuii. Tepmoxumuueckue ypaBHeHus. Terora oOpazoBanus. [loHstue 006
sHtanenuu. 3akoH ['.U. I'ecca u cneactBust u3 Hero. DHTponus. DHeprus ['udbca.
B03MOXXHOCTD NpPOTEKaHWS peakUuii B 3aBUCUMOCTH OT W3MEHEHUs JHEPIMH U
SHTPOIHH.

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

ckopocTH peakuuu. CKOPOCTh TOMO- U T€TEPOre€HHON peaKIMHU. DHEPrus aKTUBALIUU.
DNEeMEHTapHBIE U CIOXKHBIE peakuu. DakTopsl, BAUSAIONINE HA CKOPOCTh XMMHYECKON
peakiuu: TpUpOJa pEearupyrolux BemecTB; Temmeparypa (3axoH Baut-I'odda);
KOHIIEHTpalusi (OCHOBHOW 3aKOH XMMHYECKOH KMHETUKH); KaTaimuzaTopbl. Karamus:
rOMO- W TEeTEpPOreHHBbIM; MEXaHW3M JeHCTBHs Karanu3atopoB. depmentsl. Hx
CpPaBHEHHME C HEOPraHMYeCKHMMM KaranusaTopamu. (DepMEHTATHBHBIN KaTalaus3, €ro
MexaHu3M. MTHruOUTOpHl U KaTanuTUYECKUE A1bl. 3aBUCUMOCTh CKOPOCTH PEaKIHid OT
MIOBEPXHOCTU CONPUKOCHOBEHHUS PEATUPYIOLINX BELLECTB.
OOpatuMOCTh XMUMHYECKHUX peaknuid. Xumudeckoe paBHoBecue. [loHsTtwe o
XUMHYECKOM  paBHOBECHH.  PaBHOBecHble  KOHLEHTpauuu.  Jl[MHaMHYHOCTH
XUMHYecKoro paBHoBecus. KoHcranta paBHOBecusi. (CMelleHHE PaBHOBECHS.
@akTophl, BIMAIOIIME HAa CMEUICHHE DPABHOBECHSA: KOHLEHTpPALUs, JaBICHUE U
temriepatypa. [Ipunnun Jle-Ilatense.

ONEeKTPOIUTHUECKAs  JUCCOLMALUA.  OJNEKTPOJIUTBI M HEIIEKTPOJIUTHI.
ONeKTpoIUTHYECKas Tucconnanus. MexaHu3Mm AUCCOLUAINK BEIIECTB C Pa3InYHbIM
TUIIOM XUMHYeCKOH cBsi3u. CBoiicTBa MOHOB. KaTtnonsl u aHmossl. Kucinotsl, conu,



OCHOBaHUS B CBETE IEKTPOIUTUYECKON qucconuanuu. CTENeHb IEKTPOIUTHIECKON
JUCCOLMAIMY, €€ 3aBUCHUMOCTh OT MPHUPOABI DJIEKTPOJIUTA M €ro KOHLEHTPALMH.
Koncranra puccoumanuu. CryneHuaras AMCCOLMAIMS 3JIEKTPOIUTOB. Peakiuw,
MIPOTEKAIOIIME B PACTBOPAX ANEKTPOJIUTOB. IIpon3BeneHne pacTBOpUMOCTH.

Bonopoansiii mokazarens. Jucconmauuss Boaesl. KoHcTranTa auccouuanuu
BoJibl. MloHHOE mpom3BereHre Boabl. Bomopoansiii mokaszarens pH. Cpenbl BOJIHBIX
pPacTBOPOB AJIEKTPOJIUTOB. 3HAUYEHUE BOJAOPOJHOrO IOKA3aTeNsl Ul XMMHUUYECKUX U
OHOJOTUYECKHUX IPOIECCOB.

I'mapomus. Tlonsitne «ruaponu3y». ['uaponu3 kak OOMEHHBIH Iporiecc.
['uaponu3 opraHudeckux coearnHeHuH (yrieBooB, 0einkoB, ATd) — kak XuMUdecKas
OcHOBa OOMEHa BEIIECTB M KaK OCHOBAa JHEPreTUYECKOro OOMEHa B IKUBBIX
opranusmax. ['Maposin3 OpraHuyeckux BELIECTB B MPOMBIIUICHHOCTU. ['nmaponus
HEOpPraHMYECKUX BeulecTB. I'maponus coneil - Tpu ciydas. CTyneH4YaTblii TUAPOIIU3.
HeoOpatumsiit rugponus. [Ipaktuyeckoe mpuMeHEHHE THAPOIU3A.

Pacyernble 3agaum. 1. Pacuersl 1o TEpMOXMMHYECKUM YypaBHEHUSM. 2.
Brruncnenue TemnoBoro ¢ ¢dekra peakiuu mo TerjaoTaM 00pa30BaHUs pearupyronmx
BELIECTB U MPOAYKTOB peakiuu. 3. Onpenenenue pH pactBopa 3a1aHHON MOJISpHON
KoHLeHTpauuu. 4. Pacuer cpenHeld CKOPOCTH peakUMM IO KOHUEHTpaUuusM
pearupyrommux  BemecTB. 5. BpluMcleHMs € HCHOJIB30BAHUEM  MOHSTHUSA
«TeMIiepatypHblii Ko3((UIKMEHT CKOpOoCcTH peakiuuy. 6. HaxokneHue KOHCTaHTHI
PaBHOBECHS PEaKIMM [0 PABHOBECHBIM KOHIIEHTPALMSAM U OIPEAEICHUE HCXOAHBIX
KOHLICHTpAlUi BEILIECTB.

JleMoHcTpanuu. AJUTOTPOIIHBIE TMpeBpanieHus cepsl U pocdopa. Moxenu H-
Oyrana u wuzoOyrana. [lomyueHue kuciaopoga M3 HEPOKCHUIA BOJIOPOJA M BOIBI;
neruaparauus 3taHona. llenouka mpespamenuit P — P205 — H3PO4; coiicTBa
COJITHOM M YKCYCHOM KHCIIOT; PEaKIMH, UAYIIHe C oOpa3oBaHHMEM OcCajKa, raza H
BOJIbI; CBOMCTBA METAJJIOB; OKHMCIEHHE albJIEerH/ia B KUCIOTY U CIHMPTA B AJIbJETHI.
Peakuun ropenus; peakuuy 3HIOTEPMHUYECKHE Ha IMPUMEPE PEAKLUH Pa3I0KEHUs
(3TaHONA, KaJMIHOW CENMTPBl, W3BECTHSIKA WJIM MeNa) M DK30TepMUYECKHE Ha
npuMepe peakuuil coenuHeHus (oOecuBedyrBaHHME OpPOMHOM BOJBI M pacTBOpa
NepMaHraHaTa Kajus 3THJIEHOM, ralleHue U3BecTU U Ap.). BzaumonelictBue 1uHKa ¢
pacTBOpamMH COJISIHOM M CEpPHOM KHCIIOT NIPU Pa3HBIX TeMIlepaTypax, IPHU pa3HbIX
KOHIICHTPALUAX COJISTHOW KHCJIOTHI; Pa3iIoKEHHE MEPOKCHAA BOJOPOJA C IOMOUIBIO
okcuna wmapranna (IV), xatam asel celporo Msica M CBIpOro  KapTodes.
B3aumoneiicTBue 1MHKA C pa3IMUHON MOBEPXHOCTHIO (MOPOIIKA, MBUIH, TPAHYI) C
KHCI0TON. Mogjens «kumsimero ciosi». CMmelieHue paBHoBecHusl B cucreme Fe3+ +
3CNS- < Fe(CNS)3; ombuieHHE XHPOB, peakuuu dsTepuukanuu. 3aBHCUMOCTH
CTETIEHU DJIEKTPOJUTHUECKONW IHCCOIMALUN YKCYCHOW KHMCIOTHI OT pa30aBieHHUS.
CpaBuenue cpoiictB 0,1 H pacTBOpoB cepHOW M CEPHHMCTOI KHCIOT, MypaBbUHOH U
YKCYCHOHM KHCJIOT; TMIPOKCHJIOB JINTHS, HATpUs U Kanus. VIHIuKaTopbl U N3MEHEHHE
UX OKpacku B pas3nuuHbIX cpenax. CepHOKHMCHBIA M (QepMEHTAaTHUBHBIA THUIPOIHU3
yrieBoaoB. ['maponus kapOOHATOB, Cynb(})aTOB, CHIMKATOB ILIEIOYHBIX METAJJIOB;
HUTpatoB 1uHKa win cBuHUA (II). ['maponus kapOuaa xanbuus.

JlabopaTopublie onbIThl. 3. [lonydeHne Kucaopoja pas3ioKeHUEM MEPOKCUIa
Bojopoia W (WaM) TepMaHraHata Kanus. 4. Peakumw, upymme ¢ oOpa3oBaHUEM
ocajgka, Tra3a M BOJAbl JUISI OPraHUYECKUX W HEOPraHMYECKHX KHUCIOT. 3.
Hcnonp3oBaHne MHAMKATOPHONW Oymaru Juist onpeneieHusi pH CitoHbl, )KeTy10uHOTo
COKa M JIpYyrUX COKOB OpraHu3Ma ueynoBeka. 6. PasHble cilydan rugponusa COoJIeH.
WccnenoBanue cpeasl paCTBOPOB € MOMOIIIBIO MHAUKATOPHOW Oymard.

BenrecrBa u ux cBoiicTBa



Knaccudukanus Heopranmdyeckux BemiecTB. [IpocTbie U CIOXKHBIE BELIECTBA.
bnaropoansie raspl. Okcuapl, ux Kiaccupukauus, Opyrue OMHApHbIE COEIUHEHUS
(rajoreHu/ b, CyIb(UIBI, KapOu/IbI). I'mapoxcubt (ocHOBaHusH,
KHUCTIOPOJICO/IEP)KAIIIE  KUCIOTHL, amMpoTepHble TruaApokcuabl). Kucmors, ux
knaccuukanus. OcHoBanus, ux kinaccuduranus. Conu cpeHue, KUCIble, OCHOBHBIC.

[TonsTe o KomIuieKCHOM coenuHeHuu. KomruiekcooOpa3zoBaTelb, JTUTAaH[IbL,
BHYTPEHHsI M BHEwH:s cepa. KoopanHaimonHoe YMCI0 KOMILIEKCOOOpa30BaTes.
Jucconumanus KOMIUIEKCHBIX coelMHEeHM. [IpuMmenenue, posib B Ipupoe.

Knaccugukanuss opraHn4eckux BeIIeCTB. YTIJIEBOAOPOABI M Kiaccu(UKaIus
BEUIECTB B 3aBHCHUMOCTH OT CTPOEHHUS YIJepoaHON 1enu (anudaTuueckue u
LIUKIMYECKME) U OT KpaTHOCTH CBsi3ed  (NpEAEibHbIE U HENPEACIbHBIE).
I'omonornyeckuit psa. [Ipow3BogHbIE yIrIE€BOAOPOAOB: Ta-JIOrEHAIKAHbI, CIHPTHI,
(beHobI, aabAeruapl U KETOHBI, KAPOOHOBBIE KUCIIOTHI, POCTHIE U CIOXKHBIE 3(DUPHI,
HUTPOCOEIUHEHNUS], AMUHBI, aMUHOKHCIIOTBHI.

Merautbl.  Ilonoxkenne MeramioB B nepuoandeckod cucreme ..
MenpneneeBa u ctpoeHue ux atomoB. [IpocTeie BemiecTBa — MeTaulbl: CTPOCHHUE
KPUCTAUIOB U METAJUTMYeCcKasi XUMUIecKasi CBs3b. Ajutotporus. O0mue Gpusndeckue
CBOIicTBa MeTawioB. Psa  cTaHAapTHBIX SJIEKTPOAHBIX MOTeHHHanoB. OOmue
XUMHUYECKHE CBOMCTBA METAJJIOB (BOCCTAHOBUTENbHBIE CBOMCTBA): B3aUMOJICHCTBUE C
HeMeTalaMu  (KUCIIOPOJIOM, TaJlIoT€HaMHU, CEepoil, a30TOM, BOAOPOJOM), C BOJOM,
KUCJIOTaMU U COJIIMM B PAacTBOPAaX, OPraHMYECKHMHU COEIMHEHUSMHU (CHUpTaMH,
rajioreHajkaHamMu, (EeHOoJOM, KHUCIOTaMH), CO IIeJloYaMd. 3HayeHHEe METallioB B
IPUPOJIE U B )KU3HU OPraHU3MOB.

Koppo3sus meramnos. [loHsTHE «KOPPO3UsI METAIIIOBY». XUMHUYECKask KOPPO3US.
DnekTpoxumMudeckas Kopposus. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.

O61ue crnocoObl MOMy4YeHHs] METAJIOB. MeTaisl B mpupojae. Meramnyprus u
€€ BUJbL: IUPO-, TUAPO- U IEKTPOMETAILTYPIUsl. DNEKTPOJIU3 PACILIIaBOB U PACTBOPOB
COEIMHEHUI METAJUIOB U €T0 MPAKTUYECKOE 3HAUYCHUE.

[Tepexonubie Mertamibl. JXKene3o. Menb, cepeOpo; LHMHK, PTYTh, XpOM,
Maprasen (HaxoX/AeHUE B MPUPOJE; MOJYyYeHHE U NPUMEHEHHE NPOCTHIX BEIIECTB;
CBOICTBaA NMPOCTHIX BEUIECTB; BAXKHEUIIINE COCAMHEHNS).

Hemeramnsl. Ilonoxxkenne HemertaiioB B nepuoaudeckoun cucreme .M.

MenpeneeBa, CTpOEHHUE HX aTOMOB. OJIEKTPOOTPULIATEIbHOCTh. VHEpTHbBIE TIa3bl.
JIBOMCTBEHHOE NOJIO)KEHUE BOAOpOJA B Iepuoaudeckoi cucreme. Hemeramnbsr —
IpOCThIE BellecTBa. VX aroMHOE M MOJIEKYISIPHOE CTpO€HHE. AJUIOTpONHs U €e
OpUYMHBL. XHMMHUYECKHME CBOMCTBA HEMETAUIOB. OKHUCIUTENBHBIE CBOWCTBA!
B3aMMOJICIICTBHE C MeETajulaMH, BOJOPOJOM, MEHEeEe 3JIEKTPOOTPHULIATEIbHBIMU
HEMETaJlZIaMH, HEKOTOPBIMH CJIOKHBIMM BELLIECTBaMU. BOoccTaHOBUTENBHBIE CBOMCTBA
HEMETAJUIOB B peakuusx co (TOpoM, KHUCIOPOJOM, CIOKHBIMH BEIIECTBAMMU-
OKHCIUTENIMH (A30THOM U CEpHON KUCIOTaMU U JIp.).
Bopoponnsie coenvHenuss HeMmeraiioB. lloigydeHue HMX CHHTE30M M KOCBEHHO.
CrpoeHne MOJIEKYll M KpPUCTAUIOB 3THUX COeAMHEHMH. PU3NYecKue CBONCTBA.
OtHowieHne K Boje. V3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB B NEpUOAAX U
rpyImnax.

Heconeo6pa3ytomue u coeodpa3yronire OKCHIbL.

Kucnoponnbele KkuciaoTel. M3MeHEeHHE KHCIOTHBIX CBOWCTB BBICHIMX OKCHIOB U
TUIPOKCHIOB HEMETAJJIOB B MEpPHOJaxX U rpymnmnax. 3aBUCUMOCTb CBOWCTB KHUCIOT OT
CTENEHH OKUCIIEHHSI HEMETalIa.

Kucnorsr  opranmueckue u  Heopranumueckue. Kuciotel B cBere
IIPOTOJIUTUYECKON TEOPUHU. ConpsikeHHbIE KHCIIOTHO-OCHOBHBIE Hapsl.
Knaccudukanus opraHn4eckux U HeoOpraHmueckux kuciaot. O01mue cBoicTBa KUCIOT:
B3aMMOJEMCTBUE OPraHM4YECKMX U HEOPraHMYECKUX KHUCJIOT C METaUlaMH, C



OCHOBHBIMH OKCHIaMH, ¢ aM(OTEPHBIMH OKCHJAMHM M TUAPOKCHIAMH, C COJSIMH,
obOpazoBaHue CI0XHBIX 3PUPOB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOU
¥ a30THOU KuCIOT. OCOOEHHOCTH CBONCTB YKCYCHOW M MYPaBbUHOW KUCIIOT.

OcHoBaHus opraHudyeckue U Heoprannyeckue. OCHOBaHUS B  CBETE
OpOTONUTHYECKON Teopuu. Kitaccupukanuss OpraHMYeCKMX M HEOPraHMYECKHX
OCHOBaHMH. XHMHMYECKHE CBOKCTBA IIIEJIOYEH M HEPACTBOPUMBIX OCHOBAaHHUM.
CBolicTBa OECKMCIOPOJHBIX OCHOBAaHWH: aMMHaka M aMHHOB. B3amMmHOE BIMsSHUE
aTOMOB B MOJIEKYJIE aHUJIMHA.

AMpoTepHbIE OpraHUYecKHe M HEOpPraHWYecKue coenuHeHHs. AMQOoTepHbIe
COCIMHEHUS B CBETE IMPOTOJUTUYECKOM Teopuu. AMGDOTEPHOCTh OKCHIOB U
TUIPOKCUAOB HEKOTOPBIX METAJIJIOB: B3aUMOJAEWCTBHE C KHMCIOTaMU U LIEJIOYAMHU.
[TonsTe o0 KOMIUIEKCHBIX coenuHeHusx. KomriuiekcooOpazoBarenb, JIUTaHIbL,
KOOPJMHAIIMOHHOE YHUCII0, BHYTpPEHHssA cdepa, BHemHss chepa. AmpoTepHOCTH
aMUHOKHCIIOT: B3aUMOJIEUCTBUE aMUHOKHUCIIOT CO IIEJI0YaMH, KUCIOTAMHM, CIIUPTAMU,
apyr ¢ npyrom (oOpa3oBaHuE TOJMIIENTHIOB), OOpa3oBaHME BHYTPEHHEH COU
(OUIOIPHOTO HOHA).

I'enernueckast cBsI3b MEXIy KiaccaMM OpPraHMYECKUX W HEOPraHWYECKUX
coenuHeHuil. IloHsATHE O TEHETHMYECKOM CBSI3W W TEHETHMYECKUX psagax B
HEOPTraHWYECKOW M OpraHWYeCKON XUMHHU. | eHeThuueckue psabpl MeTayia (Ha IpuMepe
Kamplusi U JKeJe3a), HeMeTaula (Ha MpUMepe Cepbl U KPEMHHUA), MEPEeXOJHOTO
alieMeHTa (Ha NpuUMepe LMHKA). ['eHeTHueckue psjbl U TEHETUYEcKas CBS3b B
OpraHMYecKON XuUMUU (A7 COEOUHEHM, coAepKalluX JIBa aTroma yriepoia B
MoJieKye). EnuHCTBO Mupa BEIlecTs.

Pacuernbie 3amaun. 1. Beiuncinenune maccel win o0beMa MPOAYKTOB PEaKIMU
[0 U3BECTHON Macce WM 00BbEMY MCXOJHOIO BEILECTBA, COJIEPIKALIETO MPUMECH. 2.
Bbluncnenne Macchl MCXOJHOTO BEILECTBA, €CJIM U3BECTEH NMPAKTUUYECKUM BBIXOJ U
MaccoBast J10JIsl €r0 OT TEOPETUYECKH BO3MOXKHOTO. 3. BbIUMClIEHUs 110 XUMUYECKUM
YPaBHEHMSIM peaKkluil, ecau OJHO M3 Pearupyrollux BELIeCTB JIaHO B H30BITKE. 4.
Omnpenenenne MOJEKYIIpHOW (OpMYJIbl BEIIECTBA IO MAcCOBBIM JOJISIM 3JIEMEHTOB.
5. Onpenenenue MoOJEKYyIspHOH (HOpMyIbl ra3000pa3HOrO BeIIECTBA MO M3BECTHOMH
OTHOCUTENIbHOM IIJIOTHOCTM M MAacCOBBIM JIOJISIM 3yieMeHTOB. 6. HaxoxnaeHue
MOJIEKYJISIpHOM (opMyIibl BeliecTBa Mo macce (00beMy) HPOAYKTOB CropaHus. 7.
KomOuHMpoBaHHBIE 3a1a4H.

Jemoncrpanuu. Komnekius «Knaccudukanus HeoOpraHu4eckux BEIIECTBY U
oOpa3upl npencraButeneid kiaccoB. Komnekuus «Knaccudukanuss opraHM4ecKHX
BEIIIECTBY» U 00pa3Ibl MpeacTaBuTeNnei kiaccoB. MoJienn KpUCTAIIMYECKUX PELIeTOK
meTtayioB. Kosulekiuss MeTalioB € pa3sHbIMH  (PU3WYECKUMH  CBOMCTBAMHU.
B3aumoneiicTBue: a) TUTHS, HaTpUs, MarHUS U Kejle3a C KUCIOPOJOM; 0) IIEIOUHBIX
METaJIJIOB C BOJOW, ciupTamMH, ()€HOJIOM; B) LIMHKA C PaCTBOpPaMHM COJISI-HOM M cepHOMU
KHCJIOT; T') HATPHSI C CEpOil; 1) aIFOMUHUS C MO/IOM; €) Kejle3a C paCTBOPOM MEIHOI0O
KYIOpOca; 7K) aJIlOMUHUS C PACTBOPOM eKoro HaTpa. OKCHABI U THUIPOKCUIBI XpOMa,
uX TnoxydeHue u cpoiictBa. Ilepexox xpomarta B GuxpomaT u obOpatHo. Kopposus
METAJIJIOB B 3aBUCHUMOCTH OT YCJOBMM. 3aluTa METalIOB OT KOPPO3UHU: 00pasiibl
«HEp>KABEEK», 3AIUTHBIX NOKpbITUNA. Komnekus pya. DneKkTpoan3 pacTBOPOB COJIEH.
Mopenu KpUCTAIUTMYECKUX PEIIETOK Woja, aiMasa, rpadura. Amtorponus docdopa,
cepel, Kucioponaa. BzaumopeiictBue: a) Bogopoja ¢ KUCIOPoaAoM; O) CypbMBI C
XJIOPOM; B) HATPHUS C MOJAOM; I') XJIopa C pacCTBOPOM OpoMHJa Kallus; J1) XJOPHOH U
CepOBOZIOPOAHON BOJBI; €) oOeclBeUMBaHHE OpPOMHOM BOJBI ATUICHOM HIIU
anetwieHoM. [lomydeHue u CBOMCTBA XJIOPOBOIOPO/IA, CONISTHOM KUCIOTHI M aMMHUaKa.
CpoiicTBa consHOH, pa30aBiieHHOW CepHOW M YKCYCHOHM KHcnoT. BzammoneiictBue
KOHIEHTPUPOBAHHBIX CEPHOM, a30THOM KUCIOT U pa30aBiIeHHON a30THOW KHUCIIOTHI C
Mmenpto.  Peakums — «cepeOpsHOro  3epkanay Ul MYPaBbHMHOM  KHMCJIOTHI.



B3aumopeiicTBue pactBopa TMAPOKCHJIA HATPUS C KUCIOTHBIMU OKCHAAMH (OKCHUAOM
yraepona  (IV)), amdorepubiMu  rugpokcuaamMu  (THAPOKCHIIOM  IIMHKA).
B3aumopeiictBue aMmuaka ¢ XJIOPOBOJOPOJOM M BOJOH. AHAJIOTHYHO IS
MeTWIaMuHa. B3auMopelicTBUe aMHHOKHCIOT C KUCIOTaMH M HIEJIOYaMHU.
Ocy1ecTBieHHE IEPEXO/I0B!

Ca — CaO — Ca(OH)2; P — P205 — H3P0O4 — Ca3(P0O4)2; Cu — CuO — CuS0O4
— Cu(OH)2 — CuO — Cu; C2H50H — C2H4 — C2H4Br2.

JlaGopaTopHuble onbIThl. 7. O3HaKOMJIEHHE C OOpa3llaMH TMpe/ICTaBUTENCH
pasHBIX KJAcCOB HEOpraHudeckux BemiecTB. 8. O3HakomieHHe ¢ oOpas3naMu
MpeJICTaBUTENIe pa3HBIX KJIacCOB Opra-HHUYeCcKuX BemecTB. 9. O3HakomileHHE ¢
koiekiued pya. 10. CpaBHeHue CBOWCTB KpeMHHEBOH, (ochopHOU, CepHON U
XJIOPHOM KHUCJIOT; CEPHUCTOM M CEPHOM KHCJIOT; a30TUCTOM M a30THOM KHuC-JIOT. 11.
CaolicTBa CONsHOW, cepHOM (pa3d.) W ykcycHoi kucnoT. 12. B3aumoneiicTBue
TUAPOKCHIA HATpus ¢ coisimu, cyibdatom meau (II) m xmopumom ammonus. 13.
Paznoxenne ruapoxcuna meau (II). Ilonydyenune ruapokcuaa aatOMUHNSA U U3Y4YEHUE
ero aMm(poTepHBIX CBOWCTB.

B pe3ynbrare usyueHus: TeMbl 00ydaromuecs J10JKHbI 3HaTh: KJIACCU(PUKALIUIO

HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB; XapaKTEPUCTUKY METAIOB IO
nonoxenuto B [IC, ¢usmyeckue u XMMHYECKHE CBOWCTBA METAJUIOB, IOHSATHE
«KOppPO3HsI METAJJIOBY», OOIIME CIOCOOBI MOMYyYEHHUS METAIOB; XapaKTEPUCTUKY
HEMETAJUIOB U HUX COEAMHEHUH 1o mnosoxeHuto aromoB B IIC, XxapakTepuctuky
KHUCIIOT, OCHOBaHUM, aM(pOTEPHBIX COCTUHEHUH OPraHuYeCKMX U HEOPraHHMYECKHUX;
MOHSTUE O TEHETHMYECKOW CBSI3M M TEHETUYECKHX pAax B HEOPraHUYECKOU W
OpPraHUYECKON XUMUHU.
YMeTh: BBIUUCIATh Maccy WM 00beM MPOAYKTOB PEaKIMU IO M3BECTHON Macce Win
00BeMy UCXOIHOTO BEIIECTBA, COACPIKAIIETO MPUMECH, BRIYUCIATh MACCy UCXOAHOTO
BELIECTBA, €CJIIM HW3BECTEH IIPAKTUYECKUM BBIXOJA W MaccoBas JOJs €ro or
TEOPETHUYECKH BO3MOKHOIO, MPOBOAUTH BBIYUCICHHUS 1O XMMHUUYECKUM YPAaBHEHUSIM
peakiuii, eciau OJHO W3 Pearupyrollux BEHIECTB JaHO B H30BITKE, OIMPEACIAThH
MOJIEKYJISIpPHYIO (pOPMYIy BEIIECTBA MO MAacCOBBIM JIOJISIM JJIEMEHTOB, OMPEAEIsATh
MOJIEKYJISIPHYIO (OpMyJly ra3000pa3HOrO BELIECTBA MO H3BECTHON OTHOCUTENbHOMN
IUIOTHOCTA M MAacCCOBBIM JIOJIIM DJIEMEHTOB, HaXOAUTh MOJIEKYISIpHYIO  (GopMyIy
BEIlECTBA MO Macce (00beMy) TPOIYKTOB CropaHus, perarh KOMOWHUPOBAHHBIC
3a/1auul.

XHMMHYECKUI NPAKTHKYM

1. ITonyuyenue, coOupanre U pacro3HaBaHUE ra30B U U3yUYeHUE UX CBOMCTB. 2.
Pemenne sxcniepuMeHTalbHBIX 3a/1a4 1o TeMe «CBoiicTBa BemecTtB». 3. CpaBHeHUe
CBOMCTB  HEOPraHMYECKMX W  OpPraHMYecKUX  coeauHeHuil. 4.  Pemienue
AKCIEPUMEHTAIBHBIX 33/1ad 1o TeMme «l'maponus». 5. Pelienne 3KCrepuMeHTalbHbIX
33/1ad TI0 HEOPraHW4yeckKol XumuHu. 6. PemieHne SKCHepUMEHTAIbHBIX 3aJad 10
OpPraHUYeCcKOW XUMHUH. 7. ['eHeTH4ecKasi CBA3b MEXIY KJIacCaMH HEOPTaHUYECKUX M
OpraHMYECKUX BeLIECTB. §. PerieHne 3kcrepuMeHTaNbHBIX 33/1ay M0 PaclO3HABAHUIO
IJIACTMAcC ¥ BOJIOKOH.

B pesynmbraTe wu3yueHUS [JAaHHOM TeMbl OOydYaroIHuecs MOJIKHBI YMETh:
MPOBOJUTHh XMMUYECKUH SKCIIEPUMEHT Ha OCHOBE 3HAHWH IO KypCy XMMHUU CPEIHEH
IIKOJIBI ¢ COOMIOACHUEM TPeOOBaHUI TEXHUKH O€30MIaCHOCTH.

XuMHA B JKH3HH 001eCTBA
XUMUS U TPOU3BOACTBO. XUMHS U CEIbCKOE XO3AUCTBO. XUMHUS U TPOOIEMBI
OKpY’Karollle! cpepl. XUMHUs U [IOBCEIHEBHAS KU3Hb YEII0BEKA



3. TemaTnyeckoe NJIAHUPOBAHHE
10 kacc

Ne n/n HammenoBanue tembl | Bceero N3 unx  deATeJbHOCTH yUHTEs €
qaCcoB yueToM padoueil nporpaMmbl

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

KHe | ble
pador padort
bl bl

1. 4 [ToOy>xaeHue o0yJaronuxcs
cOOJIIOIaTh Ha YPOKE HOPMBI
MOBEJICHUS, TPaBHIIA OOIICHUSI
CO CBEPCTHHKAMU H
refaroramu,
COOTBETCTBYIOIIHE YKLy
[IKOJIbI, YCTAHOBJICHUEC U
MOJIePKKa
nMoOpoXKenaTebHOW aTMOC(hepsl;
-yCTaHOBJICHUE
JOBCPUTCIIBHBIX OTHOIICHUI
MEXYy YIUTEIIEM H €T0
YYIE€HHUKaMH, CTIOCOOCTBYIOIIUX
TMO3UTUBHOMY BOCIPUATHIO
oOyuaromuxcst TpeOoBaHUHN 1
MPOCHO YUUTEIS Yepe3 KHUBOH
JAUajior, IpruBJICYCHUC UX
BHUMaHHS K 00CYX/1aeMOit Ha
ypoke HH(pOpMaIuH,
AKTUBH3AIIHIO UX
[103HABATEJIBHOMN NEATEIBbHOCTH
yepe3 HCIOIb30BaHHE
3aHUMATENBHBIX JJIEMEHTOB,
HCTOPUH U3 )KU3HU
COBPEMEHHHKOB;

-npuMmenenne UKT u
JTUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUI
00y4deHus1, 00eCTIeUNBAIOIIINX
COBpPEMEHHBIEC aKTHBHOCTH
00yJaroNUXCs
(TIporpaMMBbI-TpeHaXEPHI,
TECThI, MyJIbTUMEIUNHbBIC TPE3CHTAIINH,
00yJaromue cCaTel U 1p.)

Bsenenne

2. 5 1 npumenenune UKT u
JTUCTAHITMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUN
00ydeHMS, 00SCTICTHBAIOTITIX
COBpEMEHHBIC aKTUBHOCTH
oOyJaronmxcs
(TporpaMMBI-TpeHaXKEPHI,
TCCTHI, MyHBTHMeHHﬁHBIe
pe3eHTannu, o0yyaromue
caiiTel U jp.);

-IIPUMECHCHNEC BUI0OB
NIEATENBHOCTH CO CIIOBECHON
(3HAKOBOIT) OCHOBOM:

Tema 1.Ctpoenune n
KITacCU(UKALIUS
OpTaHHYECKUX
CO€TUHEHMI




camocTosTenbHas paboTa ¢
TEKCTOM y4eOHHUKa,
HAYIHO-TIOMYJISIPHOM
JTUTEpaTypou, pa3dop u
CpaBHEHHE MaTepuaa 1o
HECKOJBKHM UCTOYHUKAM, YTO
[MO3BOJIUT HAXOAHUTh
[EHHOCTHBIN aCIEKT Y4eOHOTO
3HAHWSA ¥ HHPOPMAIIHH,
00ecIeYnBaTh €ro IOHUMAHKUE U YCBOCHUC
00yYJaIOITUMUCS

Tema 2. Xumuueckue
peakuuu B
OPraHUYEeCKOW XUMHUHU

-UHUIIMAPOBAHUE U MOIEPIKKA
HUCCIIE0BATEILCKOMN
NESATSIILHOCTH B (hopMe
WHIWBHTyaIbHBIX H
IPYMIIOBBIX TPOSKTOB, YTO
JTaeT BO3MOXKHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITETFHOTO PEIICHHUS
TEOPETUIECKOU MPOOIEMBI,
TeHepUPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX UAEH,
YBa)KI/ITCJII)HOI‘O OTHOLICHUS K
qy>KUM HJIESIM, TTYOJTUYIHOTO
BEICTYIUICHUS,
apryMEHTUPOBaHUA U
OTCTanMBaHUS CBOSH TOUKHU
3pEeHMS; ~-TIPUBIICICHIE BHUMAHHS
oOydaromuxcs K IEHHOCTHOMY
aCHCKTy I/13y‘-IaCMI)IX Ha ypOKax
MPEIMETOB U SIBJICHUH,
WHUIIMAPOBAHNUE O0CYKICHUH,
BBICKA3BIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JTMYHOCTHOI'O OTHOIIICHUS K
M3yd9aeMbIM COOBITHSM,
SABJICHUAM, JIMIIAM.

Tema 3.YrieBoaopoabl

21

WHUIIMMPOBAHNE U TTOJIEPKKa
VCCIIEA0BATEIBCKOM
NesITeIbHOCTH B (hopme
VHAWBHTyaJIbHBIX U
[PYMIOBBIX POEKTOB, YTO
JTaeT BO3MOXKHOCTb
NproOpecTH HaBBIKK
CaMOCTOSITENTFHOTO PEIIEHHS
TEOPETHUIECKOI MPOOIEMBI,
reHEPUPOBAHUS U OQOPMIICHHS
COOCTBEHHBIX UCH,
YB)KUTEIHHOTO OTHOIIEHHS K
qy>KUM HJIESIM, TTyOJTUYHOTO
BBICTYIUICHUS,
aApryMEHTUPOBAHUS U
OTCTauBaHUS CBOEH TOUKHU
3peHus;

- IPUMEHEHNE IPYIIIOBOU

paboThI, KOTOPask yIUT




KOMaHJHOU paboTe u
B3aMMOJECHCTBUIO, UTPOBBIX METOIUK;
-IIPUMCHECHUEC BUJIOB
NEeSITEILHOCTH CO CJIOBECHOM
(3HAaKOBOI) OCHOBOIA:
caMOCTOsITeNTbHAsT paboTa ¢
TEKCTOM Y4eOHUKA,
Hay4YHO-TIOMYJISIPHOM
TUTEpaTypoH, pa3dop u
CpaBHECHHE MaTepHalia 1o
HECKOJILKMM MCTOYHHUKAM, YTO
MTO3BOJTUT HAXOTUTh
[IEHHOCTHBIN aCTEKT Y4eOHOTO
3HaHUS U UHQOPMAIIUHY,
oOecreunBaTh ero IOHUMaHNe
1 YCBOCHHE 00YJatONUMHUCS.

6 1 MpUBJICYCHHE BHUMAHUS
00y4aroImuxcs K HIEHHOCTHOMY
ACTIEKTY M3Yy4aeMbIX Ha ypoKax
MPEIMETOB U SIBJIEHUU,
WHULMUPOBAHUE 00CYKACHUM,
BBICKA3bIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOLICHHS K
M3y9aeMbIM COOBITHSM,
SIBJICHUSIM, JIHIIAM;
-npumenenue UKT u
TUCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHIA
00y4deHus1, 00CCIICUNBAIOIINX
COBPEMEHHBIE aKTUBHOCTH
oOyJaronmxcs
(TporpaMMBbI-TpEeHaXEPHI,
TECTBI, MyJIbTUMEIUHHEIC
pe3eHTannu, o0yJaromue
CalTHI U 1Ip.);

-MHUIMAPOBAHHE U MOJIEPIKKA
HCCIIEI0BATENbCKOM
NesITeIbHOCTH B (hopme
WHINBUTYyalbHBIX U
IPYIIIOBBIX MPOEKTOB, YTO
aeT BO3MOXKHOCTh
MproOpecTH HaBBIKK
CaMOCTOSITETILHOTO PEIICHUS
TEOPETUYECKOU MPOOIEMBI,
reHEPUPOBAHUS U OQOPMIICHHS
COOCTBEHHBIX UCH,
YBaKUTEIHHOTO OTHOILECHHUS K
qy>KUM HJIESIM, TyOJMYHOTO BBICTYIUICHHS,

Tema 4.Cniuptsl 1
(beHobI

5 1 -[IPUMEHEHNE BUIOB
JIESITENILHOCTH CO CIIOBECHOM
(3HAKOBOIT) OCHOBOM:

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




HECKOJIBKHM UCTOYHUKAM, YTO
MMO3BOJIUT HAXOJHUTh

[[EHHOCTHBIN aCIeKT Y4eOHOTO

3HAHWS 1 MH(OpMAIINH,

obecreurBaTh €ro NOHUMaHUE

W TIepeIKUBAHIE

00y4JaroIUMHUCS

- npumeHenue KT u

JTUCTAHITMOHHBIX

00pa30BaTEIbHBIX TEXHOIOTHI
00y4deHus1, 00CCIICUNBAIOIIINX
COBpPEMEHHBIE aKTHBHOCTHU
00yJaronmxcs
(TIporpaMMBI-TpEeHaXKEPHI,

TECTBI, MyJIbTUMEIUHHBIC TPE3CHTAIINH,
oOydatomue CalThl U JIp.)

8 1 1 |npuBiedYeHUE BHUMAHUA
00y4aroImuxcst K IEeHHOCTHOMY
ACTIEKTYy M3y9aeMbIX Ha YpOKax
[PEIMETOB U SIBJIEHUU,
WHULIMUPOBAHUE 00CYKACHUH,
BBICKA3bIBAHUI CBOETO
MHEHUS, BEIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOIICHHS K
M3y9aeMbIM COOBITHSM,
SIBIICHUSM, JTUIIAM;
-npumenenue UKT u
TUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTUH
00y4deHUs1, 00CCIICUNBAIOIINX
COBpEMEHHBIE aKTHBHOCTHU

Tema 6.KapOoHoBbIe 00yYaroIIuXCs
KHCJIOTBI, CJIOKHBIE (TIpOrpaMMBI-TPEHAXKEPBI,
AUpHI, JKUPBHIL. TECTBI, MyJIbTHMEIUIHHbBIC

Mpe3eHTannu, 00yJaromue
CalTHI U 1Ip.);

'I/IHI/IHI/II/IpOBaHI/Ie 158 Honﬂemea
HCCIIeA0BAaTEIbCKOM
NesITeTIbHOCTH B (hopMme
WHINBUTYaTbHBIX U
PYIIIOBBIX IIPOEKTOB, YTO
aeT BO3MOXKHOCTD
MproOPECTH HABBIKK
CaMOCTOSITEJILHOTO PEIICHUS
TEOPETHUIECKOI MPOOIEMBI,
TCHEPUPOBAHUS B OPOPMIICHUS
COOCTBEHHBIX UCH,
YBa)KI/ITe.HBHOFO OTHOIICHUA K
qyKUM HUJIESM, ITyOJIMYHOTO BBICTYIUICHUS,

5 WHUIMUPOBAHUE U TIOJICPHKKA
HCCIIeJ0BATEIBCKOM
NesITeIbHOCTH B (hopme

Tema 7.YT1i1€BOIBI VHIMBHTyaJIbHBIX H
[PYIMIOBBIX IPOCKTOB, YTO
TaeT BO3MOKHOCTE
NproOpecTH HaBBIKK
CaMOCTOSITEIILHOTO PEIICHHUSI




TEOPETUIECKOU MPOOIEMBI,
TeHEPUPOBAHUS U O)OPMIICHHS
COOCTBEHHBIX HJIEH,
YBOKUTEIHHOTO OTHOLICHHS K
YYKUM UJICM, TyOIINIHOTO
BBICTYIUICHUS,
ApryMEHTHPOBAHUS U
OTCTalBaHUS CBOEH TOUKHU
3pCHUS;

- MPUMEHEHHE TPYIIOBOM
paboThl, KOTOpask y4uT
KOMaHIIHOH paboTte u
B3aMMOJICHCTBHIO, HTPOBBIX METO/IHK;
-IPUMEHCHHE BHIOB
NEATETILHOCTH CO CIIOBECHOM
(3HAaKOBOI) OCHOBOIA:
caMoCTOsITeIbHas paboTa ¢
TEKCTOM Y4eOHHKA,
Hay4YHO-TIOMYJISIPHON
JUTEpaTypou, pa3doop u
CpaBHEHHE MaTepuana 1o
HECKOJBKHM UCTOYHUKAM, YTO
MO3BOJIUT HAXOHUTh
[IEHHOCTHBIN aCIEeKT Y4eOHOTr0
3HaHUS U HH)OPMAIIUH,
o0ecreurBaTh €ro NOHUMaHUE
1 YyCBOCHHE 00Y4JalONUMHUCS.

Tema
8.A3oTcoaeprkaniue
COETMHEHUS

MPUBJICYCHUE BHUMAHUSI
00y4aroImuxcs K HIEHHOCTHOMY
ACTIEKTY M3y4aeMbIX Ha ypoKax
[PEIMETOB U SIBJIEHUU,
WHULIMUPOBAHUE 00CYKACHUM,
BBICKa3bIBAHUI CBOETO
MHEHUS1, BEIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOLIEHHS K
N3y4aeMbIM COOBITHSIM,
SBJICHUSIM, JIMLIAM;
-npumenenre UKT u
TUCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTHH
00y4deHus1, 00eCIICUNBAIOIINX
COBpEMEHHBIE aKTUBHOCTHU
oOyJaronmxcs
(TporpaMMBI-TpEeHAXKEPHI,
TECTBI, MyJIbTUMEIUHHBIC
pe3eHTannu, o0yyarommue
caiiTel U Jp.);

-MHUIMAPOBAHHE U TTOJIEPIKKA
MCCIIEI0BATEIBCKON
NesITeIbHOCTH B (hopme
WHIMBUTYalIbHBIX U
IPYIIOBBIX MPOEKTOB, YTO
JTaeT BO3MOXKHOCTb
MPHOOPECTH HABBIKU
CaMOCTOSITENTFHOTO PEIIEHHS

TEOPETUYECKON MPOOIEMBI,




TEHEPUPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX UCH,
YBOKHUTEIHHOTO OTHOIICHUS K

JYKUM UJICAM, HY6J'II/I‘1HOFO BBICTYILJICHMA,

10.

Tema 9.buosiornuecku
AKTHUBHBIC COCAMHCHUS

WHULMUPOBAHUE U TIOAJIEPKKA
HCCIIEA0BATEIBCKON
NMeATeTLHOCTH B (hopme
WHAWBHTyaTbHBIX H
IPYIIOBBIX MPOEKTOB, YTO
TTAeT BO3MOYKHOCTD
MIPUOOPECTH HABBIKU
CaMOCTOSITETILHOTO PELICHUS
TEOPETUIECKOU MPOOIEMBI,
TeHepUpOBaHUS M 0(OPMIICHHUS
COOCTBEHHBIX UAEH,
YBAKHUTCJIHLHOTO OTHOHICHUSA K
YYXKUM HJIEAM, ITyOITUIHOTO
BEICTYIUICHUS,
apryMeHTHUPOBAaHUS U
OTCTaWBaHUs CBOEU TOUKHU
3peHus;

- IPUMEHEHUE IPYIIIOBOU
paboThl, KOTOpask y4uT
KOMaHIHOH paboTe u

B3aMMOJICHCTBHUIO, UTPOBBIX METOTUK;

-IIPUMCHCHNEC BUI0B
NEATEIBHOCTH CO CIIOBECHOM
(3HAaKOBOI) OCHOBOIA:
caMoCTOsITeIbHas paboTa ¢
TEKCTOM y4eOHUKa,
HAYYHO-TIOMYJISIPHON
JIUTEpaTypou, pa3dop u
CpaBHEHHE MaTepuana 1o
HECKOJIBKHM UCTOYHUKAM, YTO
MO3BOJIUT HAXOUTh
[IEHHOCTHBIN aCIeKT Y4eOHOTro
3HaHWS U HH(OpMAIINH,
00ecreurBaTh €ro NOHUMaHUE
1 YCBOCHHE 00Y4JalONUMHUCS.

11.

XUMHUYECKUN
MPaKTUKYM

WHUIIMUPOBAHUE U TIOJJIEPKKA
HCCIIEI0BATENbCKOM
NesITeIbHOCTH B (hopme
WHIMBUTYalIbHBIX U
IPYIOBBIX MPOEKTOB, YTO
aeT BO3MOXKHOCTh
MPHOOPECTH HABBIKU
CaMOCTOSITETIHHOTO PEIICHUS
TEOPETUYECKOU MPOOIIEMBI.

Hroro
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12

11 kaace



Ipak | Konrt | JesATe/IbHOCTH y4uTEIs C

THYE | POJIb | YIeTOM paboueii mporpaMmbl
Bcero

HauMeHOBaHMe TeMbI ckue | Hpre | BocnuTanus (Moayusi «IIKoIbHBIH ypoK»)
4acoB
pado | pado
Thl | ThI

WHUIMUPOBAHUE U TIOJACPKKA
HACCIIEA0BATEIbCKON
NesTeILHOCTH B (popme
HHAWBUAYATbHBIX U
IPYMIOBBIX MPOEKTOB, YTO
JIaeT BO3MOXKHOCTh
prOOPECTH HABBIKH
CaMOCTOSITEIBHOTO PELICHUS
TEOPETHUECKON TIPOOIJIEMEI,
TeHEepPUPOBAHUS U OOPMIICHHUS
COOCTBEHHBIX UJEH,
YBOKUTEIHHOTO OTHOIICHUS K
Yy)KHM HJIESIM, TTYOJTUIHOTO

8 1 BBICTYILICHUS,
apryMEHTUPOBAHUS U
OTCTAWBAaHUs CBOEH TOUKHU
3pEHHUS; -TIPUBJICUCHIE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
ACIEeKTy U3yYaeMbIX Ha ypOKax
NPEAMETOB U ABJICHUU,
MHHULIMUPOBAHUE 00CYKIACHUH,
BBICKAa3bIBAaHUI CBOETO
MHEHHSI, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHUS K
U3y4aeMbIM COOBITHSM,
SIBIICHHSM, JTHIIAM.

Tema 1. Ctpoenue
aTroma

MPUBJICUYCHUE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
ACIEKTY U3y4aeMbIX Ha ypOKax
MPEMETOB U SIBJIICHHIA,
HWHUIMUPOBAHUE 00CYKICHUH,
BBICKa3bIBaHUN CBOETO
MHEHHSI, BBIPAOOTKU CBOETO
JUYHOCTHOTO OTHOILICHHUS K
U3y4aeMbIM COOBITHSM,
SIBJICHUSIM, JIUIIaM;

Tema 2. CTpOGHI/Ie -IPUMEHEHUE NKT u
BEIIECTBA. 10 1 IUCTAHIIMOHHBIX
JucnepcHble CUCTEMBI 00pa3oBaTeIbHBIX TEXHOIOT U
o0yueHus1, 00eCIIeYNBAIOIINX
COBpPEMEHHbBIE aKTUBHOCTH
00yJaroIuxcst
(TIporpaMMBI-TpeHAKEPHI,
TECTBI, MYJIbTUMEHITHBIC
MIpe3eHTalnH, 00yJaromme
CalTHI U 1p.);

-MHUIIMUPOBAHUE U TOIIEPKKA
HCCIIEI0BATENBCKON
JeSITENIBHOCTH B (hopme




MHIVBHIYAJIbHBIX U
IPYHIIOBBIX IIPOEKTOB, YTO

JaeT BO3MOXKHOCTh

pHOOPECTH HABBIKH

CaMOCTOSITEITBHOTO PEIICHUS
TEOPETUIECKON POOIEMBI,
TeHEepPUPOBaHUS U OOPMIICHHUS
COOCTBEHHBIX HJIEH,

YBaXHUTEIBHOTO OTHOIICHHUS K

Yy)KUM HJIeSIM, TTyOJIMYHOTO BHICTYIUICHUS,

Tema 3. Xumuueckue
peaku

17

WHULMUPOBAHNE U MOJAEPKKA
HCCIIE[0BATEIBCKON
JesITeNbHOCTH B (hopMme
HWHAMBUAYaIbHBIX U
IPYNIOBBIX IPOEKTOB, YTO
JTaeT BO3MOXKHOCTb
MIPHOOPECTH HABBIKU
CaMOCTOSITEIBHOTO PELICHUS
TEOPETUIECKON POOIEMBI,
TeHEePUPOBaHUS U OOPMIICHHUS
COOCTBEHHBIX HJIEH,
YBa)KUTEIHHOT'O OTHOLLIEHUS K
YyKHM HJIEsIM, TTyOJTMIHOTO
BBICTYIIJICHNS,
apryMEHTUPOBAHUS U
OTCTaMBaHUS CBOEU TOUKU
3pEHHUS;

- IPUMEHEHHE TPYyIIOBOU
paboThl, KOTOpask y4uT
KOMaH/IHO# paboTe u
B3aMMOJICHCTBHUIO, UTPOBBIX METOIUK;
-IPUMEHEHHE BUJIOB
JIESATEIBbHOCTH CO CJIIOBECHOU
(3HaKOBOM) OCHOBOIA:
caMocCTosITelIbHas paboTa C
TEKCTOM Y4eOHHKa,
Hay4HO-TIONYJISIPHOI
JAUTEPaTypoil, pa3dop u
CpaBHEHHE MaTepHasa 1o
HECKOJIbKMM MCTOYHHMKAM, YTO
MIO3BOJIMT HAXOJUTh
LIEHHOCTHBIN acIieKT y4eOHOTro
3HaHUs U nH(opMaIuy,
o0ecreynBaTh €ro HIOHUMaHHe
U YCBOCHHE 00YUJAIOIIUMUCS.

Tema 4. BemiectBa 1 ux
CBOICTBa

20

MIPUBJICYEHNE BHUMaHU
00y4aromuxcs K HIEHHOCTHOMY
ACIEeKTy M3yYaeMBbIX Ha ypOKax
MIPEIMETOB U SIBICHHH,
WHULUUPOBAaHUE 00CYKICHUH,
BBICKA3bIBAaHUI CBOETO
MHEHWUS, BRIPAOOTKH CBOETO
JMYHOCTHOTO OTHOLIEHMSI K
H3y4aeMbIM COOBITHSIM,
ABIICHUSM, JINIIAM;
-npumeHenne UKT u




JCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI
00yueHus1, 00eCIICYNBAIOIINX
COBpPEMEHHbBIE aKTUBHOCTH
oOyJaromxcs
(mporpamMMBI-TpeHaXXKephl,
TECTBI, MyJIbTUMEIUITHbIE
MIpe3eHTalNH, 00yJaroIme
CalTHI | 1. );

-MHUIMMPOBAHKE U MOJCPIKKA
HACCIIEA0BATEIbCKON
NesTeILHOCTH B (popme
HHAABUAYATbHBIX U
IPYMIOBBIX MPOEKTOB, YTO
JIaeT BO3MOXKHOCTh
pHOOPECTH HABBIKH
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETHUYECKOH MPOOIIEMBI,
TeHEePUPOBaHUS U 0OPMIICHUS
COOCTBEHHBIX HJIEH,
YBOKUTEIHHOTO OTHOIICHUS K

YYy>XXUM UICAM, Hy6J'II/I‘IH01"O BBICTYIUICHUA,

Tema 5. Xumnueckuit
MPAKTUKYM

WHUOHUUPOBAHUC U MTOAACPIKKA
HCCIEI0BATEIBCKON
NeSITENIbHOCTH B hopMe
WHAWBUAYAJIbHBIX U
IPYNIOBBIX IPOEKTOB, YTO
JaeT BO3MOXKHOCTh
NpUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO PELICHUS
TEOPETUYECKOUN MPOOIEMBI.

Tema 5. Xumug B
SKU3HU 00IIEeCTBA

VHUIUHPOBAHKE U TIOJIEPIKKA
HCCIIE0BATEILCKOM
JeSITENIBHOCTH B (hopMme
WHIWBUIYAITbHBIX U
TPYMIOBBIX IPOEKTOB, YTO
JIaeT BO3MOYKHOCTD
IPUOOPECTH HABBIKU
CaMOCTOSITETILHOTO PEIeHHS
TEOPETUIECKOU POOIIEMBI,
TeHEepPUPOBaHUSI U 0OPMIICHHUS
COOCTBEHHBIX HEH,
YBAXUTECIIBHOTO OTHOIICHHUA K
YYKUM UM, ITyOIMIHOTO
BBICTYIUICHUS,
aApryMEHTUPOBAHUS H
OTCTaWBaHUS CBOCH TOUKH
3peHus;

- MPUMEHEHHUE TPYIOBON
paboThI, KOTOpAs yUUT
KOMaHIHOHN paboTe u

BSaHMO,I[efICTBHIO, HUIPpOBBIX MCTOUK;

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




caMocCTosTebHas paboTa ¢
TEKCTOM y4eOHUKA,
Hay4YHO-TIOMYJIIPHON
JTUTEepaTypou, pazoop u
CpaBHEHHE MaTepuaa 1o
HECKOJIbKMM HCTOYHUKAM, YTO
ITO3BOJIUT HAXOIUTh
[EHHOCTHBIN aCTeKT Y4eOHOTO
3HaHUSA 1 HHPOPMAIIHH,
o0ecreynBaTh ero HOHUMaHKe
1 YCBOCHHE 00yYarOIUMHUCH.

O0600uIeHue U
cUCTEMATU3AlUSA
3HAaHUH

NPUMEHCHUE BUJIOB
JEATEIbHOCTH CO CIIOBECHOU
(3HaKOBOM) OCHOBOIA:
caMmocTosTelbHas paboTa c
TEKCTOM Y4eOHHUKa,
Hay4HO-TIOMYJISIPHOM
JUTEepaTypou, pa3oop u
CpaBHEHHE MaTepuaa 1o
HECKOJBKUM UCTOYHUKAM, YTO
MO3BOJIUT HAXOUTh
[EHHOCTHBIN acleKT y4eOHOro 3HaHUsI U HH(OopMaIny,
obecreynBaTth ero NOHUMaHHe
U TIEPSIKUBAHNE
00yUaIOITUMUCS;
-MO0YXICHUE 00yJarOIIMXCS
cOOJII0IaTh HAa YPOKE HOPMBI
TIOBEJICHHUS, TPaBHIIa OOIICHUS
CO CBEPCTHUKAMH H
neiaroramMmu,
COOTBETCTBYIOIIUE YKy
IIKOJIbI, YCTAHOBJICHUE U
MOJIZICPKKA TOOpOKeTaTeIbHOU aTMOCHEpHI.

Hrtoro

68
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