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IMosicuuTeILHAS 3aIHMCKA

Pabouas mporpamma mo mpeamery «Xumusi» B 10-11 xmaccax MBOY «COII nmenun

Kapna Mapkca» paspaboTaHa B COOTBETCTBHHM CO CJIEAYIOIIMMH HOPMAaTHBHO-IIPABOBBIMU
JOKYMEHTaMHU:

@Oenepanbublil 3akoH oT 29 gexkabps 2012 roma Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
®Oenepannny (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );
@OenepalibHbIl  TOCYIApCTBEHHBIH  00pa3oBaTENbHBI  CTAaHAAPT CpEIHEro  OOIlIero
00pa3zoBaHus, yTBEP)KICHHBIN MTprKa3oM MuHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
Oepnepannn ot 17.05.2012 r. Ne413 (¢ u3MeHEHUSAMH U TOTIOJHEHUSIMH )
Metoauueckie — peKOMEHJAlMU [0  CO3JaHu0 U (PYHKIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3ALUAX, PACIIONOKEHHBIX B CEIBCKOW MECTHOCTH U MAaJIbIX
ropojiax, I[EHTPOB  00pa30BaHUS  C€CTECTBCHHO-HAYYHOW W TEXHOJIOTHMUYECKOU
HanpasieHHocTel («Touka pocra») (yTBepXKAEHbI pacrnopsbkeHrneM MUHHCTEpCTBa
npocseieHus Poccuiickoit ®enepanuu ot 12 stuBaps 2021 r. Ne P-6);
Yueonsiii an MBOY «Cpennsist o01meo0pa3oBaTenpHas mkoina umeHn Kapina Mapkca» Ha
2022-2023 yueOHbIii oI,
Kanennapusiii yuebnsiii rpagpuk MBOY «Cpennsisi oOuieoOpa3oBarenbHas MIKOJIa UMEHU
Kapna Mapkca» na 2022-2023 yueOHbIi rof.

[Iporpamma paccunrana B 10 kiacce Ha 68 yacoB Ha ron (34 yueOHble Helenu, 2 yaca B

HEJIEIIO).

[Iporpamma paccuurana B 11 knmacce Ha 68 yacoB Ha roa (34 yueOHble Helenu, 2 yaca B

HEJIEIIO).



Ilianupyemblie pe3yabTaThl 00yUeHUs

[InanupyeMbIMH JIMYHOCTHBIMHM pe3yJbTATAMH B paMKaX OCBOCHHS y4eOHOro
npeaMeTa «XuMuUs» ABISIOTCS:

1) B cepe oTHOmMEHMH 00y4aromUXxcss K cede, K CBOeMY 310POBbI0, K NMO3HAHUIO
ceds:
— OpueHTalus O00YyYaroIIMUXCs Ha JOCTH)KEHHE JIMYHOTO CYACTbsI, PEeaTH3aldi0 MO3UTHBHBIX
KU3HEHHBIX TEPCIEeKTUB, HHHULIUATHBHOCTb, KPEaTUBHOCTb, T'OTOBHOCTb M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAENEHUI0, CIOCOOHOCTh CTaBUTh LENIU U CTPOUTH JKU3HEHHBIE TJIaHBI;
— TOTOBHOCTh M CHOCOOHOCTH OOecreuuTh cede M CBOMM OJHM3KUM JOCTOWHYIO KH3Hb B
MIPOLIECCE CAMOCTOSATENbHOM, TBOPUECKON U OTBETCTBEHHOM J1€ATEILHOCTH;
— TOTOBHOCTb M CHOCOOHOCTh OOYyYamOIUMXCs K OTCTauBAaHHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHsI, TOTOBHOCTh U CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO MO3ULIUIO 110
OTHOILIEHHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITHSM MPOILJIOrO M HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHUH, TYXOBHBIX IEHHOCTEHN U TOCTUKEHUI HAIlle CTPaHbI;
— TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCS K CaMOpPa3BUTHIO M CAMOBOCIUTAHUIO B
COOTBETCTBUHU C OOIIEYETOBEYECKUMHU LEHHOCTAMU U HJealaMd TPa)KJaHCKOro OOIlecTBa,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-0310POBUTEIHHON
JESITEIIbHOCTBIO;
— MPHUHATHE W peanu3alys LEHHOCTEeH 3I0poBOro W Oe3omacHoOro obpasza KU3HHU, OepexHoe,
OTBETCTBEHHOE ¥  KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY  (U3WYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBbIO;
— HEIPUATHE BPEAHBIX PUBBIUEK: KYPEHUSI, YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHKOB.

2) B cepe oTHOLIEeHUI o0yuaromuxcs K Poccun kak k Poanne (OredecTBy):
— poccuiicKasi WACHTHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKOW HICHTUYHOCTU B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO MPHYACTHOCTH K MCTOPHUKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapojaa u cynp0e Poccuu, maTpuoTus3m, roTOBHOCTh K CIy:keHHI0 OTE€UecTBy, €ro
3aIlUTE;
— YBaXXCHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH Iepel PonuHoi, ropaoctu 3a cBoii
Kpaii, cBOr0 Po/MHy, mpoLuioe U HACTOALEE MHOIOHALIMOHAIBHOIO Haponaa Poccuu, yBaxeHue
roCy/1apCTBEHHBIX CUMBOJIOB (rep0, iar, TUMH);
— (opMupoBaHHE YBAXKEHHsI K PYCCKOMY SI3BIKY KakK IOCYJapCTBEHHOMY s3bIKy Poccuiickoit
®enepanyy, SBISIOLIEMYCS OCHOBOM POCCUHCKONM MJIEHTUYHOCTH U TJaBHBIM (DaKTOpOM
HAI[MOHAJILHOTO CaMOOIIPEIEIICHMS;
— BOCHHUTaHME YBAXEHUS K KYyJbType, S3bIKaMm, TpaJulusM U o0O0blYasiM HapooB,
npoxuBaroux B Poccuiickoit denepaunu;

3) B cdepe oTHOLIEHHI 00yUYAIOMIMXCH K 3aKOHY, TOCYAAPCTBY U K IPAKIAHCKOMY
o0mecrTBy:
— TpaXITAaHCTBEHHOCTb, TpaKJAHCKas TMO3MIMS aKTUBHOIO U OTBETCTBEHHOIO YJIeHa
poccHiicKkoro oOIIecTBa, OCO3HAIOIIETO0 CBOM KOHCTMTYLIMOHHBIE IIpaBa W OO0S3aHHOCTH,
YB@)XAIOIIEr0 3aKOH M [PaBOMOPSIOK, OCO3HAHHO IMPUHUMAIOLIETO  TpaJULIMOHHbBIE
HallMOHAJIbHBIE M OOIeYeloBeYeCKHe T'yMaHMCTHYECKHE U JEMOKPAaTUYeCKHe IEHHOCTH,
FOTOBOTO K YYacTHIO B OOIIECTBEHHOM JKU3HH;
— IpHU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IpPaB U CBOOOJ 4elOBEKa, KOTOpPbIE MPUHAAJIEKAT
KKIOMY OT POXKJEHUS, TOTOBHOCTh K OCYLIECTBIEHHIO COOCTBEHHBIX IpaB U CB0OOOJ Oe3
HapyILIEHUs MPaB U CBOOO IPYTHX JIUI, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YyeJloBeKa M Ipa)kIaHUHA COTJIACHO OOILIEeNpPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYHapOIAHOIO
npasa u B coorBercTBUU ¢ KoHctutynueln Poccuniickoit denepannu, npaBoBas U MOJIUTHYECKAS
rPaMOTHOCTB;
— MHPOBO33PEHHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAaykKH H
OOLIECTBEHHON MpaKTUKHU, OCHOBAaHHOE Ha JAMaliore KyJbTyp, a TakKe pa3IudHbIX (opM
0O0I1IeCTBEHHOT'O CO3HAHUSI, 0CO3HAHHE CBOETO MECTA B MOJIUKYIHTYPHOM MUPE; HHTEPUOPHU3ALIHS
LEHHOCTEeH JIeMOKpPAaTHUW M COLMAJIbHOW COJMAAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY
PETYJINPOBAHUIO OTHOLLIEHUH B TPYIIIE WIN COLIMAIBHON OpraHu3auy;



— TOTOBHOCTh OOy4arommxcs K KOHCTPYKTUBHOMY YYacTHIO B TMPHUHATHH pELICHHI,
3aTparvBarOIIUX TpaBa M HMHTEPECHl, B TOM YHUCJIEC B Pa3IUYHBIX (Popmax OOIIECTBEHHOU
caMOOpraHu3allii, CaMOyTPaBJICHHs, OOIIECTBEHHO 3HAUUMOM e TeIbHOCTH;
— TPHUBEPKEHHOCTh HJIEAM HHTEpPHAIMOHATIN3MA, JPYKObI, PABEHCTBA, B3aUMOIOMOIIH
HapoJI0B; BOCIIUTAHUE YBAKUTEIBHOTO OTHOLIECHUS K HAIMOHAJIBHOMY JIOCTOMHCTBY JIFOJEH, UX
qyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;
— TOTOBHOCTh OOYYarOIIMXCS MIPOTHUBOCTOSTH HJACOJIOTMH OSKCTPEMH3Ma, HAlMOHAIU3MAa,
KceHO(GoOUH, KOPPYNIMK, JAUCKPUMUHAIMK 10 COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTMM HETaTUBHBIM COLUAJIbHBIM SIBJICHUSM;

4) B cepe OTHOLIEHUI 00YHAIOMIUXCS € OKPYKAWIIUMH JIOJIbMH:
— HPaBCTBEHHOE CO3HAHHE U MOBEJICHHWE Ha OCHOBE YCBOEHHUsS OOIIEUETIOBEUECKHUX I[EHHOCTE,
TOJICPAHTHOTO CO3HAHMS W TIOBEJICHUS B MOJHMKYJITYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JHUAJIOT C IPYTUMHU JIIOJAbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOJUTh OOLIHE 1IeNn
U COTPYAHUYATD JIJISL UX IOCTHKCHUS;
— TMPUHATUE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U J00pOKeIaTeIbHOEe
OTHOILIEHUE K JIPYTOMY YE€JIOBEKY, €r0 MHEHUIO0, MUPOBO33PEHHUIO;
— CIOCOOHOCTH K COMEPEKUBaHUIO U (POPMHUPOBAHUE MTOZUTUBHOTO OTHOLICHHUS K JIFO/ISIM, B TOM
yHuclie K JIMIAaM C OTpaHMYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbS M HWHBaIMJaM; OepexkHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UYECKOMY U TICUXOJOTUYECKOMY 310POBBIO
JIPYTuX JII0JIeH, yMEHUE OKa3bIBaTh MEPBYIO MOMOLIb;
— (QopmMupoBaHUE BBIPAKCHHOW B IOBEACHUM HPABCTBEHHOW TO3HWIMHA, B TOM YHCIC
CIIOCOOHOCTH K CO3HATENIBHOMY BBIOOPY 100pa, HPaBCTBEHHOI'O CO3HAHHUS M TOBEIEHUS Ha
OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH W HPABCTBEHHBIX YYBCTB (4Y€CTH, JOJTa,
CIPaBEJIMBOCTH, MIJIOCEPIUS U IPYKEI00Hs);
— BBIPaOOTKAa KOMITETEHITUN COTPYJHUYECTBA CO CBEPCTHHKAMHU, JACTHMH MIIQJIIIETO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO TOJIE3HOHM, Y4eOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOM M IPYTUX BUJAX JEATEIbHOCTH;

5) B cdepe oTHOMIEHHIT 00y4alOIIMXCH K OKPY:KalOLIeMy MHUPY, K KUBOIl npupoje,
XY10:KeCTBEHHOH KYJbTYype:
— MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUsI HAyKH, 3HAYUMOCTh
HAayKHd, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJIeHUE JOCTOBEPHOMU
uH(popMaliell 0 MEePeqoBBIX JAOCTHKCHHUSX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa M OOIIECTBA;
— TOTOBHOCTb W CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CamMO0Opa30BaHUIO, Ha
MPOTSHKEHUH BCEH KM3HU; CO3HATENIbHOE OTHOIIEHHWE K HENMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccHoHaNbHOM 1 001IeCTBEHHON AesITeNbHOCTH;
— JKOJIOTHYECKasi KyJIbTypa, OEpeKHOE OTHOIIEHNWE K POAHON 3eMJjie, MPUPOJIHBIM OOTraTcTBam
Poccun m Mupa, mOHMMaHHWE BIMSIHUS COLMAIBbHO-DKOHOMHYECKUX IPOLIECCOB HA COCTOSTHUE
MPUPOTHON M COLMATILHOM Cpe/bl, OTBETCTBEHHOCTH 3a COCTOSHHME TPUPOJIHBIX PECYpCOB,
YMEHUI U HAaBBIKOB Pa3yMHOI'O MPUPOJIONOIb30BAHMS, HETEPIIUMOTO OTHOIICHUS K JEHCTBUSAM,
MPUHOCSIIIMM BPEJl SKOJIOTHUH; TPUOOPETEHNE OMBbITAa YKOJIOTOHATIPABICHHON JIeATeTbHOCTH;
— DOCTETHYECKOE OTHOLIEHHE K MHpPY, TOTOBHOCTh K OCTETHUYECKOMY OOYCTPONCTBY
CcOOCTBEHHOTI0 OBITA;

6) B chepe oTHOmIeHMII 00y4YalOIIMXCHA K CeMbe M POAUTENSIM, B TOM YHCJIE
MOAr0OTOBKA JIMYHOCTH K CeMEHHOM JKM3HU:
— OTBETCTBEHHOE OTHOILIEHHE K CO3/IaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPUHSITHS
IICHHOCTEH CEMEITHOM KH3HU,
— TIOJIOKUTENBHBIA 00pa3 CeMbH, POAUTENHCTBA (OTIIOBCTBA M MAaTEPUHCTBA), MHTEPHOPHU3AIUS
TPAJULIMOHHBIX CEMEMNHBIX [IEHHOCTEN;

7) B cdepe oTHOmEHHMI oO0ydawmmuxca K Tpyay, B cdepe CONHMAIBHO-
IKOHOMUYECKUX OTHOLIICHMIA:
— yBa)keHHEe BceX (GOopM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE€ CBOEH COOCTBEHHOCTH;
— OCO3HaHHBIN BBIOOp Oyaymieil mpodeccuu Kak MyTh W CIOCO0 peain3aliid COOCTBEHHBIX
’KU3HEHHBIX IJIAHOB;



— TOTOBHOCTh OOy4arommxcs K TpPYAOBOH NpodecCHOHATbHOM JAEATEeIbHOCTH KakKk K
BO3MOXKHOCTH  y4acCTHsl B  PCIICHWHW  JIUYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MPOOJIEM;
— TOTPEOHOCTh TPYIAUTHCS, YBOXKEHUE K TPYAY U JIIOASAM TPYAd, TPYAOBBIM IOCTHKCHHSIM,
I00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHWE K pa3HbIM BHUAAM TPYIOBOMH
JESTEIIbHOCTH;
— TOTOBHOCTb K CamMOOOCTY>KMBaHUIO, BKIJtouas OOy4YeHHE U BBHINOJHEHHE JIOMAIIHUX
00s13aHHOCTEIA;

8) B cdepe oTHOmEeHUIT (PU3HYECKOTr0, TCHUXOJOTMYECKOI0, CONMAIBHOIO H
aKajgeMHM4ecKoro 0,1aronoJy4usi 00y4ammxcs:
— ¢usnyeckoe, SMOIMOHATBHO-TICUXO0JIOTHYECKOE, COLMATbHOE OJIaromnoiay4yne o0yJaronmxcs B
KHU3HU 00pa30oBaTeIbHON OpraHU3alluy, OIIYIIEHHE 1eThbMH 0€30IIaCHOCTH U TICHXOJIOTHYECKOTO
koMdopTa, HHHOPMAITMOHHON OE30MaCHOCTH.

[Inanupyemble MeTanpeaMeTHbIe PE3yJbTaThl B paMKaX OCBOEHHUS y4eOHOro MpeameTra
«XUMUs» TPEJICTaBICHBI TPEeMsI TPYNIaMU YHUBEPCAIBbHBIX yueOHbIX AcicTBuil (YV ]I).

1. PeryisiTuBHBIE YHHBeEpPCAJbHbIE y4eOHbIE JeiicCTBUS

BoinyckHUK HAy4UTCS:
— CaMOCTOATEIbHO OMpPENENSITh 1IN, 3a7aBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OIPEAENUTh, YTO LIEIb IOCTUTHYTA;
— OIICHHBATh BO3MOXHBIE MOCJIEICTBUSA JOCTHUKEHHS MOCTABICHHOW ILIETH B JEATEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HU OKPYKAIOLIUX JIIOJEH, OCHOBBIBAasICh HA COOOPa)KEHUSAX STUKU U
MOpaJH;
— CTaBUTh W (QOPMYIHMPOBaTH COOCTBEHHBIE 3a7adydl B OOpa30OBaTEIbHOM NEATEIHHOCTH U B
YKU3HEHHBIX CUTYaIUsX;
— OIICHWBATh PECYPCHI, B TOM YHCJIE BpPEMS U IpyTrue HeMaTepruaibHbIe PeCypChl, HEOOXOMMbIe
JUTSL TOCTHKEHUS TIOCTAaBJICHHON paHee 1eH;
— BBIOMpATh IYTh JOCTMXKCHHUS IEJH, IUIAHUPOBATh pEUICHWE IOCTAaBICHHBIX 3ajad,
ONTUMM3UPYS MaTepHAIIbHBIE U HEMaTepUAaIbHBIE 3aTPAThL;
— OpraHm3oBbIBaTh AS(Q(EKTUBHBIA TIOUCK PECYpCOB, HEOOXOAMMBIX JUIS JTOCTHIKCHUS
MOCTaBICHHOW LENH;
— CONOCTABJIATh MOJYYEHHBIN PE3yIbTaT JEATEIBHOCTH C IOCTABJICHHOM 3apaHee 1eIbO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

BrinyckHHUK HAayuuTCSA:
— HCKaTh U HAXOJAUTh OOOOILEHHBIE CIOCOOBI pelIeHHs 3aj]ad, B TOM YHCJE OCYLIECTBIAThH
pa3BepHyTbII MHGOPMALMOHHBI MOMCK U CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHbIE U
MO3HABATEIIbHbIE) 3a]1a4H;
— KpPUTHYECKH OIIEHMBATb M HWHTEPNPETHUPOBaTh HH(OpPMALMIO C pa3HBIX [O3ULUH,
pacmo3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHs B MH(OPMAIIMOHHBIX HCTOUHUKAX;
— HCHOJIB30BaTh pa3MYHbIE MOJEIbHO-CXEMaTHUECKUE CpEACTBA JUIsl IPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml W OTHOUIEHWH, a TakKe€ NPOTUBOPEYMIl, BBISBICHHBIX B
WH()OPMAIMOHHBIX UCTOYHHUKAX;
— HaxXxOJuTh W NPHUBOAUTH KPUTHUUYECKUE apryMEHTbl B OTHOLIEHUU JEHUCTBUM M CYXIACHUUI
JIPYTOro; CoepKaTeIbHO OTHOCUTHCA K KPUTUYECKUM 3aMEYaHUsIM B OTHOUIEHHH COOCTBEHHOIO
CYXJIEHUS], pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOT'O pa3BUTHS;
— BBIXOJUTh 3a PaMKU Yy4yeOHOIro IMpelMeTa U OCYIIECTBIATH LiEJICHANpaBICHHbIH IOUCK
BO3MOYKHOCTH LITMPOKOT0 IIEpEHOCa CPEJICTB U CIIOCOOOB JIeHCTBHS;
— BBICTpanBaTh MHAMBHUIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsE OTPaHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYECHUS;
— MEHSATH U yJIEp’KUBATh Pa3HbIe MO3UIMH B I03HABATEIHHON JESTENbHOCTH.

3. KoMMyHHUKaTHBHBIC YHUBEpPCAJIbHbIC y4eOHbIC 1eiiCTBHA

BrInTyCKHHUK HAaydnTCS:
— OCYIIECTBIISITh JIETIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KakK
BHYTpH 00pa30BaTEIbHOM OpTraHM3allid, TaK W 3a €€ MpelejaMu), Moa0MpaTh MapTHEPOB IS



JIETIOBOM KOMMYHUKAIIUHU, UCXOM U3 COOOPaXCHUH pe3yJbTaTUBHOCTU B3aUMOJICHCTBHS, a HE
JIMYHBIX CUMIIaTHUH;
— IIPHU OCYILECTBIEHUH TPYNIIOBOI pabOTHI OBITh KaK PYKOBOJIUTENEM, TaK U WIEHOM KOMaHJbI
B Pa3HBIX pOJISIX (T€HEPATOp UIEH, KPUTUK, UCTIOJTHUTEND, BBICTYNAIOMNMN, SKCIEPT U T. 1.);
— KOOPJIMHHMPOBATb M BBINOJHATH pabOTy B YCIOBUSAX pPEaIbHOr0, BHUPTYAJIBHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;
— pa3BEPHYTO, JIOTUYHO M TOYHO U3J1araTh CBOI TOUKY 3PEHUS C UCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX Y MINCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
— Pacno3HaBaTh KOH()IMKTOI€HHbIE CUTYyallud M IPEJOTBpalaTh KOHQIMUKTHI JO UX aKTUBHOM
¢a3pl, BBICTpaMBaTh JAEJIOBYI0 M OOpa30BaTENbHYIO KOMMYHHUKAIUIO, H30eras JTUYHOCTHBIX
OLIEHOYHBIX CYXKAECHUH.

[InanupyeMbIMH TNpeAMETHBIMM pe3yJbTaTaMM B paMKaX OCBOCHHS Yy4eOHOTO
npeaMera «XUMUs SBISIOTCA:

BoinmyckHUK Ha 0230BOM YPOBHE HAYYMTCH:
— packpbIBaTh Ha MpUMeEpax pojib XUMHUHU B (P)OPMUPOBAHMM COBPEMEHHON HAayYHOH KapTHUHBI
MUDA U B IPAKTUYECKOHN AESITEIbHOCTH YEIOBEKA;
— JIEMOHCTPHUPOBATh HA MPUMEpPAX B3aUMOCBA3b MEXIY XUMHUEH M APYrUMH €CTECTBEHHBIMU
HayKaMmy;
— pacKpbIBaTh Ha MpUMepax MOJI0KEHUS TEOPUHN XUMudeckoro crpoenus A. M. bytieposa;
— noHuMath uznyeckuit cMpica [lepuonuueckoro 3akona JI. . MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpa30BaHHBIX UMM BEUIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;
— OOBSICHATh NMPUYMHBI MHOTO0Opa3Wsi BEIIECTB HA OCHOBE OOINMX TMPEICTABICHUN 00 WX
COCTaBe U CTPOEHUH;
— IPUMEHATH MpaBUja CUCTEMATUYECKOM MEXIyHapOJHONM HOMEHKIATypbl Kak CpeicTBa
pasInyeHus ¥ UICHTU(UKAIIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;
— COCTaBJSITb MOJICKYJSIDHBIE M CTPYKTYpPHBIE (OPMYIJBI OpPraHHMYECKHUX BEIIECTB Kak
HocuTenell MH(pOpMAallMM O CTPOCHUH BELIECTBA, €ro CBOWCTBAX M IPUHAIIEKHOCTH K
OIpEIEIEHHOMY KJIacCy CO€IMHEHUM;
—  XapakTepu30BaTh OpraHMYECKHE BEIIEeCTBA IO COCTaBy, CTPOECHUIO U CBOICTBaM,
yCTaHaBJIMBAaTh NPUUMHHO-CJIE/ICTBEHHBIE CBSA3U MEK/Y JaHHBIMU XapaKTEPUCTUKaMH BEILLECTBA;
— TPUBOJUTH NPUMEPBl XUMHUYECKMX pEaKLUM, PACKPHIBAIOLUIMX XapaKTEpHBIE CBOMICTBa
TUMUYHBIX MPEACTaBUTENIECH KIacCOB OPraHMYECKHX BEUIECTB C LIEJBI0 UX HACHTU(UKALUU U
00BsICHEHUS 00JIaCTH IPUMEHEHHUS;
— TPOTHO3UPOBATH BO3MOXKHOCTh IMPOTEKAHUS XUMHUYECKMX pEeaklUid Ha OCHOBE 3HAaHUM O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIOCOOHOCTH;
— HCIOJB30BaTh 3HAHMS O COCTAaBE, CTPOCHMM M XHUMHYECKHX CBOWCTBAaxX BEILIECTB IS
0€30I1aCHOr0 MPUMEHEHUS B IPAKTHUECKON JesITENbHOCTH;
— TPUBOAUTH MPHUMEPHI MPAKTUYECKOTO MCIIOJIB30BAHMS MPOAYKTOB NepepabOoTKH HEPTH U
OPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEAMHEHHH (IMOJUATUIIEHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);
— TPOBOJUTH ONBITHI IO PACHO3HABAaHUIO OPraHUYECKHX BELIECTB — IJIMIEPUHA, YKCYCHOU
KHUCJIOTBI, HENpEAENbHBIX KHUPOB, TJIIOKO3bl, Kpaxmaia, O€lIKOB — B COCTaBe MHILIEBBIX
IIPOAYKTOB U KOCMETUUYECKUX CPEACTB;
— BJIaJETh NpaBWJIAMU M IpUeMaMu Oe3omacHoil paboThl mpu paboTe C XUMHUYECKHUMHU
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM;
— yCTaHaBJIMBaTh 3aBHUCHUMOCTh CKOPOCTHM XMMHUYECKOW peaklUUd M CMEIIEHHUS XHMHUYECKOTrO
paBHOBECHsI OT pa3iIMYHBIX (DAKTOPOB C LENbIO OIpPENeNEeHUs] ONTUMAIbHBIX YCIOBHH
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;
— NPUBOJUTH IPUMEPHI THIPOJIN3a COJIEN B OBCEJHEBHOM KU3HU YEIIOBEKA;
— T[PUBOAUTH TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuid B  MPUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIBHOCTH OPraHU3MOB;
— MPUBOAUTH NPUMEPHl XUMHUUECKUX PEAKIMil, paCKpbIBAIOIIUX O0IINE XMMHUYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJJIOB M HEMETAILJIOB;



— MPOBOJIUTH PacUeThl HA HAXOXKJACHUE MOJICKYJISPHON (OPMYIIBI YIIEBOAOPO/IA IO MPOAYKTaM

CTOPAaHMS U IO €r0 OTHOCUTENBHOM MUIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0

COCTaB;

— BIAACTh MpaBWIaMU O€30MAaCHOTO OOpalleHHs] C EJKUMH, TOPIOYUMH M TOKCUYHBIMH

BEIIIECTBAMH, CPEACTBAMHU OBITOBON XUMUHU;

— OCYHIECTBJIATh TOWCK XUMHUYECKOW WH(GOpMAIMU 1O Ha3BaHWSIM, HACHTU(HUKATOpaM,

CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

— KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH XUMUYECKYI0 HHPOPMAITUIO, COICPIKALTYIOCS B

COOOIIEHUSAX CpEACTB MaccoBOM uHpopmaiuu, pecypcax HWHTepHETa, Hay4YHO-TIOMYJISPHBIX

CTaThsIX C TOYKU 3PEHHS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B IENSIX BBISBICHUS OMIMOOYHBIX

CYXXJIeHU 1 (popMUpOBaHUSI COOCTBEHHOM MO3HUIUH;

— TPEACTABIATH IMYTH PEUICHHsS TI00aTbHBIX MPOOJEM, CTOSAMIUX TEeped UYeIOBEUSCTBOM:

9KOJIOTUYECKHX, YHEPTETUUECKUX, CHIPbEBBIX, H POJIb XUMUHU B PEIICHUU ITHX MPOOIIEM.
BorinyckHUK Ha 02a30BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYNUTHCH:

— WUIIOCTPUPOBATh HA MIPUMEPAX CTAHOBJICHUE W SBOJIIOIMIO OPraHUYECKOM XMMHUHU KaK HayKu

Ha Pa3JIMYHbIX UCTOPUYECKUX ITANAX €€ PA3BUTHSA;

— HCIIOJB30BaTh METOJABl HAYYHOTO IIO3HAHMS IIPU BBIMOJIHEHWHW TIPOEKTOB M Y4eOHO-

HCCJICIOBATENIbCKUX 3a/1ad 10 HW3YYCHUIO CBOMCTB, CIOCOOOB TMOJYYEHHs] U PACIO3HABAHUS

OPraHUYECKHX BEUIECTB;

— OOBACHATH MPUPOAY U CIIOCOOBI 00pPa30BaHUS XUMUIECKOM CBSI3U: KOBAJCHTHOH (MOJISAPHOIA,

HETOJISIPHON), MOHHOW, METa/UIMYeCKOM, BOJOPOIHON C IENbI0 ONPEACICHHS XHMHUYCCKOM

aKTUBHOCTH BEILIECTB,

— YCTaHaBJIMBAaTh TE€HETHUYECKYIO CBSI3b MEXKAY KIacCaMH OPraHMYeCKHX BEUIECTB A

000CHOBaHUS MPHUHIMIHUAIBLHON BO3MOXXHOCTH TOJYYEHHs] OPraHU4YeCKUX COEIMHEHUMN

3aJJaHHOT'0 COCTAaBa U CTPOEHUS;

— HaXOJWTb B3aMMOCBSI3U MEXY CTPYKTYpOl U (yHKIMEH, IPUUUHON U CIIEACTBHEM, TEOPHE

U (pakTamu TpH aHAIM3E MPOOJIEMHBIX CUTyalluid U OOOCHOBAaHWUU NMPUHUMACMBIX PEIICHUN Ha

OCHOBE XMMHUYECKUX 3HAHUIA.



Conep:kanue y4eOHOro npeamera
10 kaacc
OcHOBHBIE IOHATHS OPraHUYECKON XMMHH

[losiBieHMe M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. lIpenmer u 3HaueHue
OpraHWYEeCKOM XMMUHU. MeCTO U 3HaUeHUE OPraHNYECKONM XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
[TpyunHbl MHOroOOpa3usi OpPraHMYECKHUX BELIECTB. YTJIEPOAHBIA CKEJIET OpraHu4ecKou
MoJiekynbl. KpatHocTh XuMudeckoil cBsi3u. OCOOEHHOCTh XMMHUECKUX PEAKIMi OpraHu4eCcKUX
COCIMHECHU.

CrpykTypHasi Teopusi OPraHMYECKUX COECIUHEHHU. XUMUYECKOE CTPOCHHUE KAK MOPSA0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJeHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOpUU
XHMHYECKOTO CTPOCHHMSI OpraHuuYecKux coeauHeHuit A. M. BytiepoBa. 3aBUCHUMOCTh CBOWCTB
BEILECTB OT XUMHUYECKOI0 CTPOEHUsSI MOJIEKYJI. Mi3oMepust U U30MepBI.

Krnaccudukanus opraHMueckux COEIUHEHHH. YTIeBOAOpOAbl W UX (DyHKIHMOHAIIbHBIE
npou3BojHbie. [loHsTHEe 0 QyHKIMOHATBHOHN Tpymme. ['omonorus. IlpuHIMIBI KiaccupuKanum
OpraHMYeCcKUX coelnHeHui. Cucremarnyeckass MeXIyHapoJIHas HOMEHKJIATypa W HPUHIIMIIBI
0o0pa30oBaHMs HA3BaHUIN OPraHUYECKUX COEAMHEHUH.

Hemoncrpaumu. 1. Paznoxenue caxapa. 2. KoJulekiusi OpraHMYeCKUX BEIIECTB U
MartepuanoB. 3. MoJenan OpraHm4eckKux MOJIEKYJI.

Yraesonopoabl

Aakanbl. CmpoeHnue monekynrvl memana. 1'0OMOJIIOTMYECKUN psii ajnkaHoB. ['oMmonoru.
N3omepus u HOMEHKIaTypa ajkaHOB. Du3nyecKHe CBOMCTBA aJIKAHOB M 3aKOHOMEPHOCTH WX
U3MEHEHHUs. XUMHUYECKHE CBOMCTBAa (HAa MpHUMEpe MeTaHa M JTaHA): PEaKIUu 3aMelleHUus
(raloreHUpPOBAHKE), NIETHIPUPOBAHUS KaK CIOCOOBI IMOJNyYEHHs] BAKHEHIIMX COCAMHEHUH B
OpPraHMYECKOM CHUHTE3€, TFOpPEHHE METaHa KaK OJHMH W3 OCHOBHBIX HMCTOYHHUKOB TEIUIa B
IPOMBIIIIEHHOCTH U ObITy, nuponu3. HaxoxneHue B mnpupoae U NPUMEHEHHE alIKaHOB.
Ilouamue o yuknoanxkauax.

Aakenbl. Cmpoenue  Mmonekyivl  smuieHa. 1OMOJIIOTHYECKUN s aJKEHOB.
Homenkinarypa ankeHoB. M3omepusi yriaepoJHOTrO CKeJleTa W MOJOXKEHUS KPAaTHOW CBSA3H B
MOJIeKyJiax ajkeHoB. Du3nueckue CBOMCTBA aJKeHOB. XUMHUYECKHUE CBOMCTBA (Ha MpUMEpe
STUJICHA): peakUWu TMPUCOCTUHEHHS (TaJoreHUpOBaHUE, THUAPUPOBAHUE, THUApaTAIMS,
THIPOTAJIOTEHUPOBAHUE) KaK  CIOco0  moiydeHHs  (YHKIMOHAIBHBIX  MPOM3BOIHBIX
YIJI€BOJOPOAOB, TOpeHud. Peakuuu mNpucoeiuHEHHs K romojoraMm JTwieHa. [lpaBuio
MapkoBHukoBa. [lonumepusanus STHIIEHA KaK OCHOBHOE HAIIPaBIEHUE €ro HCIOJIb30BAHMS.
[TonusTHiieH Kak KPYNMHOTOHHAXHBIM NPOAYKT XUMHUYECKOTO Mpou3BojcTBa. [lomyueHue
ATHJIEHA B NPOMBILIUIEHHOCTH (JE€THApPUPOBaHUE 3TaHa) U B JabopaTopuu (Aeruaparanus
sTanona). [lpumMenenue aTuneHa.

Aaxkaguenbl M Kayuyyku. [loHsTtve 00 ankaaueHax Kak YIiaeBOJOpoAax C ABYMs
IBOMHBIMU cBsi3aMu. [lomumepuzanus auBuHMia (OyTaaueHa-1,3) kKak crmocod MoydeHus
CHHTETHYECKOr0 Kaydyyka. HaTypallbHbIi1 U CHHTETUYECKUH Kaydyku. BynkaHuzanus kaydyka.
Pe3una. [IpumeHeHne kaydyka U pe3HHBbI.

AakuHbl. Cmpoenue monekyrol ayemuiena. [OMOJOTHYECKUM PsI  AJIKHWHOB.
Homenknarypa ankuHoB. M30oMepust yriaepogHOro CKeylneTra M MOJIOKEHUS KpPaTHOW CBSI3M B
MOJIEKYyJIe alKWHOB. DU3MUECKHEe CBOWCTBA AJKWHOB. XUMHUYECKHE CBOMCTBa (Ha MpuUMepe
aleTUIIeHa): PEaKIMM TPUCOSAUHEHHUs (TaJlOTeHUPOBaHWE, THAPUPOBAHUE, THUIpaTallus,
TUIPOTaJOreHUPOBAHUE) KaK CIIOCOO IMOJIy4EeHHUs MOJUMEPOB M JPYTUX IOJIE3HBIX MPOIYKTOB,
TOPEHUE aleTUIeHa KaK HCTOYHUK BBICOKOTEMIEPATYpHOTO IUIAMEHHM JUIsl CBAPKH U PE3KU
METaJUIOB, UMepu3anus u TpuMepusanus. [lonydenne anernnena. [lpumenenue anerunena.

Apenbl. beH3051 Kak IpencTaBUTENb apOMAaTHMUYECKHUX YIJIEBOJAOponoB. Cmpoenue
Mmonexynvl bensona. dusnueckue cBoiicTBa OeH301a U TONyoa. XMMHUYECKHEe CBOMCTBA: peakluu
3aMeIeHusT B OEH30JIbHOM KOJblle (TaJIOTeHHPOBAHHWE, HHUTPOBAHHE, AIKWIMPOBAHHE) Kak
Croco0 Moy4yeHUs] XMMHUYECKUX CPEJICTB 3alUThl PACTEHUU, MPUCOECTUHEHUS (TUIPUPOBAHUE)
KaK J0Ka3aTelbCTBO HEMpeleNbHOTO XapakTepa OeH30i1a, Peaklui 3aMelieHns B OOKOBOM 1ienu
(Ha mpuMepe ToJIyoJIa), TOPeHus, OKUCIIeHus Toayona. [Ipumenenne 6eH3051a 1 €ero roMOJIOTOB.



Jdemoncrpaunu. 4. bpoMupoBaHue rexkcaHa Ha cBery. 5. ['opeHue meTaHa, HTUIIEHA,
anetriieHa. 6. OTHoIeHUE MeTaHa, YTUJICHA, alleTUICHa U OEH30JIa K pacTBOpaM MepMaHTaHaTa
Kanus u OpomHOU Boje. 7. [ToydeHue s3TriIeHa peakiuei NeruapaTaiuy 3TaHoja, alleTHIICHa —
THJIPOJIM30M KapOu1a KalbLus.

JlabGoparopubie onbIThl. 1. CocraBieHue wmojenell ankaHoB. 2. BzaumojelcTtBue
ankaHoB ¢ OpomoM. 3. CocraBiieHHe MOJIENIel HENPEIEIbHBIX YTIEBOAOPOI0B.

Pacuernble 3apaum. 1. HaxoxaeHue MoJekynspHo (opMybl Tra3000pa3HOTO
YIJIEBOAOPOAA MO €r0 TIOTHOCTH W MAacCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIUX B €r0 COCTaB. 2.
Haxoxnenue MonexynsipHOi (popMysibl ra3000pa3HOro yrieBoI0poaa Mo NPOAYKTaM CrOpaHusl.
3. Haxoxnenue MONEKYJISApHOW (OPMYJIBl OPraHMYECKOro BEIIECTBA IO €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSAIIUX B €r0 COCTAB, UJIU IO MPOAYKTaM CrOpaHUsl.

Kucaopon- u azorcoaep:kamme opraHu4ecKue coeJMHEeHNs

Couprsl. Knaccudukamusi, HOMEHKIIaTypa, U30Mepusi CupToB. ['oMosoruyeckuit psin
MpeAeNIbHBIX OAHOATOMHBIX CHUPTOB. METaHOI M 3TaHOJN KaK MPEJACTaBUTEIU MPEACIbHBIX
OJIHOATOMHBIX crUpTOB. DU3HUecKkue CBOWCTBA CIIUPTOB. XMUMHUYECKHUE CBOWCTBA (Ha MpUMeEpe
METaHOJIa M D3TaHOJA): B3aUMOJICHCTBHE C HATPHEM KaK CIIOCOO YCTAHOBICHHS HAJMYUs
TUAPOKCOTPYIIIBI, PEaKIUs C rajoreHOBOAOPOJAaMHU KakK CIIOCO0 MOJy4eHHUS pPacTBOPUTENEH,
JNEeruaparanus Kak croco0 MOJIy4eHUs STUJICHA, peakuus TOpeHus (CIUPThl KakK TOIUIKMBO),
OKHCIIeHHE B anpaerui. [lomydeHne MeTaHoIa U3 CHHTE3-ra3a U dTaHoja (OpO’KeHHE TIIFOKO3HI,
TUApaTalys 3TUIICHA, MEeT0YHONW TUAPONIN3 rajoreHdTana). [lpuMenenne MeraHona U 3TaHONA.
®U3N0JIOTUYECKOE IEHCTBUE METAHOJIAa U 3TAHOJIa HA OPTaHK3M YEJIOBEKa.

OTUJICHIJIMKOJIb U TJIMLEPUH KaK MPEJCTABUTEIN NPEIEIbHbIX MHOIMOATOMHBIX CIIUPTOB.
[TosryueHue STUIEHITIMKOJSA OKHMCIEHHUEM STHJIEHA BOJHBIM pPAacTBOPOM I€pMaHraHaTa KaJlus.
®u3nueckue CBOWCTBA ATWICHIJIMKONSA U TIUUEpPUHA. XMMHUYECKHE CBOWCTBA MHOTOATOMHBIX
CIIMPTOB: PEAKLUU C HATPUEM, TAUIOT€HOBOIOPOJAaMH, a30THOM KUCIOTOW. HuTpornuuepun u ero
paznoxxenne. KauecTBeHHass peaklyss Ha MHOTOATOMHBIE CIHPTBI U €€ NPUMEHEHUEe MJis
pacno3HaBaHMs TJIMIEpUHA B COCTaBE KOCMETHMYECKHMX CpelcTB. lIpakThueckoe NnpuUMEHEHHE
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. Crpoenue Monekynsl ¢eHona. Dusmyeckue cpoiicTBa (QeHona. B3aumnoe
BJIMSTHUE aTOMOB B MoJieKyje (eHona. XUMHUYECKHE CBOWCTBA: B3aMMOJICHCTBHE C HATpPHUEM,
THJIPOKCUIOM HATpHsi, OpOMOM, pa30aBICHHON a30THOW KUCIOTOH. Denonoghopmanvoecuonas
cmona. KauectBennble peakiinu Ha genon. [Ipumenenne denona. TokcuuHnocTh (heHoONA.

Aabaeruabl M KeToHbl. KapOoHwnbHas u anpieruanHas rpymnmnel. HomeHkmatypa
anpIeTHIOB M KeToHOB. Metanans (popmanblaeruy) u dTaHamb (aleTalbIeruj) Kak
MPEACTABUTENH TPENETbHBIX albETHA0B. AIICTOH KakK MpEICTaBUTENh KeTOHOB. Dusnyeckue
CBOICTBa alIbJIETHJIOB U KETOHOB. XUMHYECKHE CBOMCTBA (pEakilus OKUCICHHS B KHUCIOTY U
BOCCTAaHOBJICHUSI B cnupT). KadecTBeHHBIE peakiud Ha albJCTUIHYIO Tpymnmy (peaxius
«cepedpsHOTO 3epKana», BaumopeicTeue ¢ ruapokcuaoM menu (II)) m ux nmpumenenue ans
OOHapy)XeHHSI TIPEACIbHBIX albJCTHI0B B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anpaerunoB. [lonydenue anpaeruoB U keToHOB. [IpuMeHeHne ¢popmanbaeruia, aleraibIeruia
U alleToHa.

KapGonoBbie kuciaorbl. KapOokcunpHas rpynma. HomeHkiaTypa OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. DU3MUECKUE CBOMCTBA KapOOHOBBIX KHUCIOT. MypaBbMHAasi M YKCyCHas
KHUCITIOTHI KaK MPeICTaBUTENHN MPeIeIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KucIOT. [IpencraBnenue
00 apomaTtuueckux (OeH30MHas), HENpelnelbHbIX (AKpUJIOBas, OJEHMHOBAs), IUKApOOHOBBIX
(maBeneBasi), THAPOKCUKAPOOHOBBIX (MOJIOYHAS, JHMMOHHAs) M BBICHINX KapOOHOBBIX
(mampMUTHHOBAsE U CTEapUHOBas, OJIEMHOBas) kucioTax. [lomydyeHne kapOOHOBBIX KHCIOT
(OKHCTIEHUE albIETHI0B, IEPBUYHBIX CIUPTOB, TOMOJIOTOB OeH307a). Crenuduiecke crocoobl
MOJTYYCHUS MyPaBBbUHON M YKCYCHOW KHCIIOT. XMMHUYECKHE CBOWCTBA (Ha MpUMEpE YKCYCHOU
KHCIIOTBI): PEaKIMH C MeTaJJlaMHd, OCHOBHBIMM OKCHAAMH, OCHOBAHMSIMU U COJIAIMH Kak
MOJITBEPIK/IEHUE CXOACTBA C HEOPraHMUYECKUMH KUCIOTaMH, peaklus 3TeprupHUKaluu Kak crnocod
MOJTyYeHUsI CIOXKHBIX 3(HPOB, TalOTEHUPOBAHUE IO 0 -yriIepoAHOMy aToMmy. [IpumeHeHue
MYypaBbUHOH, YKCYCHON M O€H30HHON KHUCIIOT.



Caoxnbie 3¢upbl. Crnoxubie 3PUpbl KaKk MPOAYKTHl B3aUMOJCUCTBHUS KapOOHOBBIX
KACIOT co crnupramu. HomeHkiaTypa CHOXKHBIX 3(QHUPOB. ['MAPOIN3 CIOKHBIX APHPOB.
[IpumeHeHue ClI0XKHBIX 3PUPOB B METUIMHE, MUIIEBOW U MappOMEepHONH MPOMBINIJIEHHOCTH, B
MOJIYYeHUH TOJIMMEPHBIX MaTEPUAIIOB.

Kupspl. Kupbl kak clokHble >(QHUpPbI TIUIEPUHA W BBICIIUX KapOOHOBBIX KHUCIOT.
PacturenbHble U JKUBOTHBIE XKUPBI, UX COCTaB, Pa3jIMuue B CBOWCTBAX. I 'maporeHnsanus >xupos,
COCTOAILIMX M3 OCTATKOB HEINPENENbHBIX KHCIOT. PacriozHaBaHWE pacTUTEIBHBIX JKUPOB Ha
OCHOBAaHUHU HX HENPEIEIbHOIO XapakTepa. ['MAposin3 WIM OMBUIEHHE >XKUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TOJIy4€HHUsI COJIeW BBICIIMX KapOOHOBBIX KuCIOT. IlpuMeHeHue >Xupos.
OyHKIMU KUPOB B OpraHm3Me. Mplia Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Motomiue
CBOMCTBA MbLIA.

Yraesoasbl. Kiaccudukanus yriesonos. Haxoxaenue yrineBojoB B npupojae. OyHkuuu
VIJIEBOJOB B PACTUTENBHBIX UM JKMBOTHBIX opranusmax. PotocuHre3. I[nmoko3a Kkak
IIPEACTABUTENb  MOHOcCaxapuaoB. @Dusnueckue CBOMCTBA  INIIOKO3bl.  [Uroko3a  Kak
aNbJECTUIOCIUPT: peakiuu ¢ ruapokcunom meau (II) u ammuauHbiM pacTBOpOM OKCHAA cepedpa
(). Bpoxenue riroko3bl (MOJIOYHOKHUCIIOE U CIIUPTOBOE). 3HAUEHHUE U MPUMEHEHUE TITFOKO3BI.

Caxapo3a. Caxapo3sa Kak npeACTaBUTENb AucaxapuaoB. ['uaponus caxapossl. CBoOMCTBa
Y IPUMEHEHHUE Caxapo3bl.

Mosmcaxapuapl. Kpaxmai, 1e/1r0103a 1 INIMKOTeH KaK MPeICTaBUTENHN M0JINCAaXapuioB.
Kpaxman, nemnono3a U TIIMKOTeH Kak OMOJIOTMYECKUe MOJIMMEPHI, UX CTpoeHHe. XUMHUYECKUe
CBOICTBa KpaxMaia M LEeJUII0JI03b! (THIPOIU3, KaueCTBEHHAs! peakius ¢ HOJA0M Ha Kpaxmall U ee
NpUMEHEeHHE JUIs OOHapy>KeHUs KpaxMmala B TMpOAyKTax mnuraHus). llpumenenue wu
Ouosoruyeckas poiib NoJucaxapHaoB.

Amunbl. CTpoeHHME W CBOWCTBA aMUHOB. AMHHBI KaK OPraHMUYECKHE OCHOBAHUSI.
Oco0OeHHOCTH aHUJIMHA U €r0 XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C COJSHOW KUCIOTOW U
OpomHoli Bojo#). Peakuus ropenuss amunHoB. Ilomyuenue amuuoB. [lomyueHue aHuivMHa MO
peakuuu H. H. 3ununa. [lpumenenne aMmuHoOB.

AMUHOKHMCJI0TBI. COCTaB M HOMEHKJIATypa aMUHOKUCIOT. [JIMLIMH, alaHuH, BaJluH,
IUCTEWH, CepUH U (PCHWIATAHUH KaK MPEACTABUTEIN MPHUPOJHBIX aMHHOKHUCIIOT. Dusndeckue
CBOICTBa aMHHOKHCIOT. AMMHOKHUCIOTHI Kak amQoTepHble OpraHUYEeCKHe COEIUHEHUS
(B3amMoIeHiCTBHE C mIeouaMu U Kucinoramu). [lentuanas cBsi3b. OOpa3oBaHUE MOJIUTIETITHIOB.
OOHapyxeHue OeNKOB ¢ IOMOIIbIO KauyeCTBEHHBIX (LIBETHBIX) peakuuil. buonormueckoe
3HauEHUE 0-aMUHOKHUCIOT. O01acTi NPUMEHEHN aMUHOKHUCIIOT.

Beaxn kak npupoanbie 6monmoaumepsnl. CoctaB U cTpoeHue OenkoB. IlepBuunas,
BTOpUYHAs, TPETUYHAsi M YETBEPTHYHAs CTPYKTYpbl Oenka. XUMHYECKHE CBOWCTBAa OENKOB:
THJIPOJIN3, AeHaTypauus, ropeHue. buonornyeckue ¢ynkuumm OenkoB. IIpeBparienusi 6eiakoB
MUIIA B OPraHU3Me.

NpenTnduxanus opraHuvYecKux coeAMHeHMM. ['eHeTnuecKkas CBsA3b MEXAY KIacCaMHu
OPraHUYEeCKUX COCTMHEHUH. THUITBI XUMHUYECKUX PEAKIIMN B OPraHUYECKON XUMUHU.

demoncTpanun. 8. Oxucnenue sta”Hona B anpierui. 9. KadecTBeHHble peaknuu Ha
MHoroatoMHsle cupthl. 10. PactBopuMocTh ¢eHona B BOe MpH OOBIYHOM TeMIlepaType U npu
HarpeBaHuu. 11. I[Tonyuenue genonsara Hatpus. 12. Ocaxaenue (eHona u3 pacTBopa GpeHonsITa
HaTpUs NOJ AelcTBUEM yriiekucioro rasa. 13. KauectBennsle peakiuu Ha geHon. 14. Peaknus
«cepebpsiHoro 3epkaia». 15. Okucnenue raoko3bl ruapokcuaom meau (II). 16. KauectBennas
peakmus Ha kpaxmai. 17. Peaknusa anmimnna ¢ 6pomHuoit Bogoi. 18. Konnekius aMUHOKHUCIIOT.
19. JlokazaTenbCcTBO HanMUyusi (PYHKIMOHAIBHBIX TPYNI B pacTBOpax aMHHOKUCIOT. 20.
PactBopenune n ocaxxnenue 6enkoB. 21. [{BeTHbie peaknun O6enkoB. 22. ['opeHne NTHYBETO mepa
U HIEPCTAHON HUTH.

JlaGoparopubie onbIThbl. 4. CBolicTBa 3THIIOBOrO cnupta. 5. CBoMcTBa riaunepuHa. 6.
CaoiictBa ykcycHOM KucnoTel. 7. CBoiicTBa OeH30iHON kucnotTel. 8. ['maponus acnupuna. 9.
CgoiictBa rmoKk0361. 10. [[BeTHBIE peakiu OEITKOB.

BbicokomoieKy IsipHbIE BelecTBa

[TonsiTue o monuMepax. Makpomosekysa, CTpyKTYpHOE 3BE€HO, CTENEHb MOJUMEPU3aIIH,

MoHOMep. ["'omononnMeps! U cononuMmepsl. [lonnMepusanus U MONIMKOHACHCALNUS KaK METOABI



nosryyeHus: nonumepoB. CoBpeMEHHbIE MOJIMMEpHbIe MaTepHuaibl. [lmacTmaccsl (MONMATHIIEH,
MOJUIPONWICH,  TMMOJHCTUPOJ, TOJUBUHWIXJIOPHIA, MOJMATWICHTepedTanar). BoiokHa
MPUPOJIHBIE, HCKYCCTBEHHBIE (8UCKO3a, alleTaTHOE BOJIOKHO) M CHHTETHYEeCKUE (KalpoH, HalIoH,
JaBCaH, cHnaHoekc, Jaukpa). OnactoMmepbl. Kaydyk NOpUpOIHBIH M CHUHTETHYECKHI.
Bynkanu3zanus kayuyka. Pesuna u 500HHT.

demoncTpauuun. 23. Kosuieknuu miactMace, 3JaCTOMEPOB, BOJIOKOH. 24. [openue
LEJUTYJIONU1A.

JlabopaTopHblie onbIThl. 11. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAaM KUCIIOT
U IIEJIOYEH.

IIpakTuyeckas padora. Pacno3naBanue riactmacc.
IIpakTnyeckas padora. PacriozHaBaHME BOJIOKOH.
11 kaacce
TeopeTnuyeckune 0CHOBbI XUMHUH
Bewecrso.

Crpoenue BemecTBa. BaxkHeiiliue MOHSATHS XUMHUHU: aTOM, MOJIEKYJa, OTHOCHUTEJIbHAS
aTOMHasl Macca, OTHOCUTEJIbHAs MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJISIpHAsl Macca
BelecTBa. [IpocThie U cioXHBIE BemlecTBa. MeTaiibl U Hemera/uibl. Heopranuueckue u
OpraHMuecKue BemecTa. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS.

CoBpemeHHas Mozenb cTpoeHus atoMa. Snpo atoma. Ilpotonsl. Heirponsl. M30TONEI.
ATomHas opbOurtans. S-, p-, O-, f-opouramu. CTpoeHHE >IEKTPOHHBIX OOOJIOYEK aToMa.
OnexkTpoHHass KoHurypamus aroma. OcHOGHOe U 8030YHCOeHHble COCMOAHUSL AMOMOS.
Kiaccudukaiuss XUMHUYSCKUX DJIEeMEHTOB (S-, P-, d-ameMeHThl). OCOOEHHOCTH CTPOCHUS
SHEPreTHYECKUX YPOBHEH aTOMOB (-371€MEHTOB.

[Iepuonnueckas cucrema xumuueckux 3iemeHToB J[. 1I. Menneneesa. Ilepuonuueckui
3akoH [[. . MenneneeBa. ®usnueckuii cmeici [lepuonnueckoro 3akona JI. M. Menneneena.
[IpyunHBI ¥ 3aKOHOMEPHOCTH HM3MEHEHHS] CBOMCTB 2JIEMEHTOB M UX COCTUHEHHH (BBICIIMX
OKCHUJIOB M THAPOKCHUJIIOB) MO mepuojgaM M rpymnmnaMm [lepuoanueckoil cucteMbl (Ha mpumepe
3JIEMEHTOB MAJIbIX MEPHOJIOB U TJIABHBIX MOATPYIII).

Onexmponnas — npupooa  XUMUYECKOU  C6a3u.  IICKTPOOTPUIATEIBHOCTh.  [HIIBI
XUMHUYECKOH CBSA3M (KOBaJIeHTHAasl, HIOHHAs, MeTayuinueckas). KoBaneHTHas cBs3b (HeMoIspHas U
nosisipHast). OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHMs KOBAJECHTHOM CBSI3H.
Honnast cBsi3p M MeXaHU3M ee oOpa3oBaHus. Meramnudeckas cBsi3b. Kpucrammmueckue u
amopghuvie BemiecTBa. THUIBl KPUCTAUTMYECKUX PEHIETOK (aTOMHas, MOJEKYJspHas, HWOHHas,
MeTallTn4eckas). 3aBHCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THUIMA KPUCTAILTUYECKOU
pemetku. Bomopoanas cBs3b. [IpuanHbsl MHOTOOOpa3us BEIIECTB.

PactBopel. PacTBOpUMOCTH TBEpPIBIX BELIECTB, JKUAKOCTEM W Ta3oB B BOJIE.
Haceimiennpie, HeHACHIIEHHBIE U TIEPECHIIIICHHBIE pacTBOPHL. [IoHATHE O KpHCTaUIOTHApATaXx.
CniocoObI BeIpaskeHUsI KOHIIEHTPAIIMU pacTBOPOB. MaccoBas 07151 paCTBOPEHHOTO BEIIECTBA.

Jucnepcnvie cucmemvl. Konnouonvle pacmeopuvl. Hcmunnvle pacmeopul. Bzeecu
(cycnensuu u smynvcuu). 3oau, eenu. Ippexm Tunoans. Koaeynsyus. Cumepesuc. Ipumepvi
KOJLIOUOHBIX CUCTEM 8 NOBCEOHEBHOU IHCUSHU.

DAEKTPOIUTHYECKAs JUCCOIUAIUs. DIEKTPpOoIuThl. MoHBI (KaTHOHBI U aHUOHBI). CTeneHb
nuccouranuu. CUiapHBIE U clla0ble 3JIEKTPOIUTHI, 0COOEHHOCTh UX auccouuanuu. Onpenenenme
BaXHEHMIIIUX KJIACCOB HEOPTAaHUYECKUX COCTUHEHHH (OKCHIOB, KHCIOT, OCHOBAaHHHA M coJieil) B
CBETE TEOPHH DJJICKTPOJIUTHYECKON aucconmanuu. Jluccorumaius Bonbl. KuUCIOTHOCTH cpembl
(xucnoTHasi, HEelTpanbHasl W ImeJIo4yHas cpena). BomoponHerii mokaszarens. pH pactBopa kak
MoKa3aTeNlb KHUCJIOTHOCTH cpeabl. MHaumkaTtopsl (yHUBEpCAIbHBIN, JaKMYC, METHJIOPAHX U
denondranenn).

Pacuyernbie 3agaun. 1. PacueTsl MaccoBoil 10au (Macchl) XMMHUYECKOTO COETUHEHUS B
cmecH. 2. PacueTsl Macchl (00beMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITU OJHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPEAEIEHHON MacCOBOM J0JI€i paCTBOPEHHOT'O BEILIECTBA.

XMMHUYECKUE PeaAKIHH.



VYpaBHEeHUs] XMUMHUYECKUX pEakIMd W pacyeTbl MO HUM. Pacdyer MOISIpHOM Macchl
BeIIeCTBa. Bbuncienus Mo XuMHU4eCKUM ypaBHEHHUSAM KOJUYECTBa, 00BbeMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00bEMY, MacCe PEareHTOB WM MPOYKTOB PEaKIUU.

Xumuueckue peakiuu. ['oMoreHHsle U rereporeHHble peakunu. CKOpOCTh peakiuu, €e
3aBHCHUMOCTh OT Pa3UYHBIX (PAKTOPOB: MPHUPOJAbI PEArUPYIOLIMX BEIIECTB, KOHIEHTPALUU
pearupyroumx BeUIECTB, TEMIIEpaTyphl, IUIOMAAM PEAKIMOHHON IOBEPXHOCTH, HAJIUYUS
karanu3aTtopa. Karanus. Poib karanu3atopoB B IpUpoA€e U MPOMBIILIIEHHOM IIPOU3BO/ICTBE.

OOpatumocTh peaknuidi. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIIEHUE IMOJ JCHCTBUEM
pa3iauuHbiX (AKTOpPOB (KOHLIGHTpALMsI PEareHTOB WM IPOJYKTOB pEaKluHu, [aBJICHHE,
TEMIEpaTypa) s CO3/aHUS ONTUMAJbHBIX YCIOBUI INPOTEKAHWS] XUMHYECKHX IIPOLIECCOB.
[Tpuniun Jle [larensbe.

Peakiuu B pactBopax ayeKTpoiauTOB. Peakiuu noHHOTO 0oOMeHa. Y CJIOBHS MPOTEKaHUs
peakiuii HoHHOTrO oOMeHa. KauecTBenHbie peakiuu. [loHsTHEe 00 aHATUTHYECKON XUMUU.

I'mpponus coneit. I'maponus no KaTuoHy, 110 aHUOHY, 110 KATUOHY U 10 aHUOHY. Peakuus
Cpenbl BOJHBIX PacTBOPOB cojicii. OOpaTUMBIF M HEOOPATHMBIM THUAPOIU3 COJICH. 3HAUYCHUE
THJIPOJIM3a B OMOJIOTUYECKHX OOMEHHBIX MPOLIECCaXx.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. IIpouiecchl OKUCIEHNs 1 BOCCTaHOBIJICHMUS.
OkucnuTesnb U BOCCTAHOBUTENb. THUIHWYHBIE OKUCIMTEIN U BOCCTAHOBUTENU. [ anveaHuueckue
onemenmul U akkymyasimopel. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE pEaKIUMU B IMPUPOJE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U JKU3HEACATEIBHOCTH OPraHU3MOB. DJEKTPOJIU3 PaCTBOPOB U
pacmaBoB. [ Ipumenenue anekTpoan3a B MPOMBIIIIIEHHOCTH.

demoncTpauuu. 1. Paznuunsie popmer [lepuonnueckoii cucremsl J[. 1. Menaeneena. 2.
[Tonyyenne u mnepexpuctamm3anus unoauaa ceunua (II) («omotoit moxne»). 3. Dddekr
Tunpans. 4. DNeKTPONPOBOAHOCTh PACTBOPOB AJIEKTPOJIUTOB. 5. 3aBUCUMOCTb CTEIEHU
DIIEKTPOIIUTUIECKON TUCCOIMALMU YKCYCHOW KHCIOTBI OT pa30aBileHHus pacTBopa. 6.
OrnpeneneHne KUCIOTHOCTH Cpelbl C MOMOLIBIO YHUBEpPCAJIbHOTO HMHIMKaTtopa. 7. Ilpumepsl
peakiuii MOHHOTO OOMEHa, MAYIIUX ¢ 0o0pa3oBaHMEM OcCajiKa, raza wiau Boxabl. 8. ['mumpomnms
cosieid. 9. MeaHO-IMHKOBBIN TajibBaHUYECKUI 351eMeHT. 10. 3aBUCUMOCTh CKOPOCTH PEaKLUU OT
IPUPOJIbI BEIIECTB Ha MPUMEPE B3aMMOJCHCTBHUS PAaCTBOPOB Pa3IMUHBIX KHUCIOT OJMHAKOBOMN
KOHIIEHTPAllUU C OJMHAKOBBIMU KyCOYKaMu (TpaHyjamMH) IUHKA W OJWHAKOBBIX KYCOYKOB
Pa3HbIX METAJIOB (MarHus, IIMHKA, 5KEJIe3a) C pacTBOPOM COJSIHOW KHcioThl. 11. 3aBHUCHMOCTD
CKOPOCTH pE€aKIMU OT KOHIIEHTPAllUd pEearupyrollux BEUIECTB W TEMIIepaTypbl Ha NpUMEpe
B3aMMOJICHCTBHSI PaCTBOPOB CEPHOM KHUCIIOTHI C pacTBOpaMHU THUOCYJb(paTa HATpUs pa3IudHON
KOHLIGHTpAllul M TeMIiepaTypbl. 12. 3aBUCMMOCTb CKOPOCTHM PEaKIUU OT KaTajau3aropa Ha
IIpUMEpPE Pa3IOKEHUS MEPOKCHAA BOAOPOAA C IMOMOINBK) HEOPraHWYECKHX KaTajau3aTopoB H
HOPUPOIHBIX 00BEKTOB, COAEPIKAIIMX KaTasasy.

JlabopaTopuble onbIThl. 1. Bomopomubiii mokazatens. 2. Ilpusnaku mnpoTekaHus
XUMHUYECKHX peakiuil. 3. YciaoBus npoTekaHus peakiuil monHoro odmena. 4. KauecTBeHHbIe
peakmun. 5. OKHACIUTENEHO-BOCCTAHOBHTENBHBIE peakun. 6. CKOPOCTh XUMHUYECKON PEaKIny.
7. XMUMHYECKOE PAaBHOBECHE.

Pacuernsble 3agaun. 3. Pacuersr Macchl (00beMa, KOJMYECTBA BEIIECTBA) MCXOJIHBIX BEIIECTB
WIN TPOJIYKTOB pEaKIMK IO U3BECTHOH Macce (00beMy, KOJMYECTBY BEIeCTBA) PEareHTOB MU
IPOAYKTOB peakiuu. 4. PacueTsl 00bEMHBIX OTHOILIEHUH T'a30B MIPU XUMHUYECKHUX PEAKIIHSIX.

IIpakTHyeckass pabora. PemeHue >KCrepuMEHTANbHBIX 33]1a4 10 TeMEe «XHUMHUUYECKHE

peaKkum».



Heopranuveckasi xumust

Knaccugukanus HeopraHu4ecKux BEIECTB.

[Ipocteie BemecTBa — HemeTauibl. PU3NUECKUE CBOMCTBA HEMETAIIIOB. AJITOTPOMMUSI.
XVUMHUYECKHME  CBOWCTBA  HEMETAJUIOB  HAa  IpUMepe  rajoreHoB.  OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BOAOPOJA, KHUCIOpOAa, Tallor€HOB, cephl, a3o0Ta, (ocdopa,
yrieposaa, KpemHus. BzaumopeilicTBue ¢ MeTajslaMH, BOJOPOJOM U JAPYTMMH HEMETAJUIAMM.
Hemeramnbl kak THIMYHbIE OKUCIUTENU. CBONMCTBA HEMETAIIIOB KAK BOCCTAHOBUTEIICH.

IIpocteie BemectBa — Metauibl. [lonokeHne meramwioB B Ilepuonmueckoi cucreme.
®uznyeckue cBoicTBa MeTauioB. O6mue cBoiicTBa MeTauioB. CrutaBbl. XUMUYECKHUE CBOMCTBA
MeTauioB. OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA METAJUIOB TJIABHBIX M MOOOYHBIX
noarpynn (Mezb, xene3o). BzaumonelicTBue MeTalsIoB ¢ HEMETAUIaMH, BOJAOM, KUCIOTaMH U
pacTBOpaMH cojiell. DIeKTPOXUMHUUECKH psan HanpsbkeHuil metamioB H. A. Bekerosa (psin
CTaHJAapPTHBIX JEKTPOAHBIX MOTEHIMANOB). OKpacka IIaMEHU COETMHEHUSIMU METAJUIOB.

Koppo3us MeTamioB kak OKMCIUTEIbHO-BOCCTAHOBUTENBHBIN Ipouecc. Buabsl koppo3uu.
CniocoOBblI 3aIIUTHl METAIOB OT KOPPO3UH.

Meraiutet B npupopne. Ilonydyenune wMeraimoB. Mertawtyprus. YUepHas u LBETHas
Metamuryprus. [Ipou3BocTBO UyryHa, aTtOMUHUS.

HlemoncTpauuu. 13. BsaumopeiictBue OpoMHOH Boabsl ¢ HoawaoM Kamusg. 14,
B3aumoneiictBue amomuHus ¢ Hoxom. 15. B3aumopeiicTBue Meau ¢ KOHLIEHTPUPOBAHHOMN
a30THOM KUCJIOTOM. 16. AtoMoTepMus.

JlaGopaTopHble onbIThI. 8. O3HaKOMIJICHHE CO CBOWCTBAaMH HeMeTasuIoB. 9. BriTecHeHue
raJIOTeHOB U3 pacTBOpoB uX coneil. 10. O3HakoMIIeHHE CO CBOMCTBAMM METaJUIOB U CIUIaBoB. 11.
Oxkpacka IIaMeHHU COJIIMU METaJIJIOB.

IIpakTuyeckas padora. [lonyueHne MegHOTO Kyriopoca.

XuMus 4 )KU3Hb

Hayunble npuHUUMITBI OpraHU3alud XMMUYECKOTO ITpou3BoACTBa. [Ipon3BoACTBO cepHOM
KHUCJIOTBI.

Xumus u sHepretuka. [IpupomHeie UCTOYHUKHU yriieBoaoponaoB. Hedtb, ee coctaB u
nepepaborka. lIleperonka um kpekunr HepTu. Hedrempomykrel. I[loHstTHe 0 mnuponmze u
pudopmunre. OkTanoBoe uncio 6eHzuHa. OxpaHa OKpyKarolei cpeasl npu HedrenepepadoTke
U TPAHCTIIOPTUPOBKE HeTenpoaykToB. [IpupoaHblii U MONyTHBINA HEQTSIHOM ra3bl, UX COCTaB U
ucnosb3oBaHue. TomanBo, ero Buibl. TBepble BUAbI TOIUIMBA: APEBECHHA, APEBECHBIH, OYypbIil 1
KaMEHHBIH yrosb, Topd. ANbTepHATUBHBIE HCTOYHUKN YHEPTHH.

Xumus u 370poBbe. XuMus nuiiy. Panimonansnoe nutanue. [luuesvie 006asKu.

JlexapctBeHHble cpeacTBa. [loHsTHe O (papmaneBTHUECKOH XUMHHM U (DapMaKOIOTHH.
JlekapcTBa: TPOTUBOBOCHAIUTENbHBIE (Cyiab(paHUIAMHUIHBIE Mpenaparbl, aHTHOMOTHUKN),
AQHAIBIETUKNM HEHapKOTUYeCKue (acrMpuH, aHalblMH, [apaleraMmMoi) W HapKOTHYECKHE,
BSUKYILME CPEICTBA, crepounHble. ['opmoHbl. (DepMEHTHI, BUTAMUHBI, MUHEPAIBHBIE BOJBI.
[TpoGiiemMbl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKAapCTBEHHBIX MpernaparoB. BpenHble MpHUBBIYKU U
(baxTopsl, pazpylIaroLe 310poBbe (KypeHHe, ynoTpeOIeHue aaKkorois, HApKOMaHus ).

KocmeTrnueckue u napgroMepHbie cpecTBa.

bertoBass xumusa. Moromue u uyucranme cpeacrsa. Mputo. CTHpanabHbIE HNOPOILKH.
Or6enmuBatenu. CpenctBa JUUHON TUTHEHBI. Cpedcmea 60pbObl ¢ OLIMOBLIMU HACEKOMBIMU:
penennenmul, unHcekmuyuovl. IlpaBuna Oe3omacHOil pabOTBl € €IKUMH, TOPIOUYUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMHU ObITOBON XUMUHU.

Xumus B ctpoutenbctBe. l'mnc. M3Bects. Llement. berton. Ilonbop onTuMambHBIX
CTPOUTENIbHBIX MAaTEPUaJIOB B MPAKTUUECKON EATEIbHOCTH YeJIOBEKa.

XuMUS B CENbCKOM Xo3siicTBe. MuHepanbHble U opranuyeckue ynoopenus. Cpencra
3alIUThl PACTEHUU.

Heoprannueckue matepuansl. CTEKIIO U KEpaMHKa.

[IurMeHTHI 1 Kpacku.

X¥UMHA U KOJIOTUs. XUMUYECKOE 3arpsA3BHEHNE OKPYKAOUIEH Cpellbl U €r0 MOCIEACTBUS.
Oxpana rugpocdepsl, MouBbl, atMocdepsbl, Guopbl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
«3eneHas XUMU.



Meroasl HaydyHOro TO3HaHHS. McTouHmkm xumudecko wuHpopManuu. I[lowck
uHpOpMaLlMK 10 Ha3BaHUAM, HIEHTH(]UKAaTOpaMm, CTPYKTYpHbIM ¢opmyrnaMm. HabGmonenwue,
ONMCaHWE, u3MepeHue, rumnore3a. Ilouck 3akoHOMepHOCTeM. HayuyHBI SKCIEpUMEHT.
MogenupoBaHHE XUMHUYECKUX IPOLECCOB M SBICHUW, XUMHUYECKUU aHAJIU3 M CHHTE3 Kak
METO/1bl HAYYHOT'O [TO3HAHMUSL.

JdemoncTpauuu. 17. Monenb «KUIIAILIETO CIOSI.

JlaGopaTopHuble ombIThl. 12. O3HakomiieHne ¢ HedThIO W HedTenpomykramu. 13.
3HaKOMCTBO C MUHEPAJIbHBIMU YAOOPEHUSIMU U U3YyUYEHUE UX CBOMCTB.



TemaTnyeckoe MIAHMPOBAHUE
10 kaacc

o]
=
o % Kou- O6opynoBanue
= o Ha3zBanue pa3zaena, ypoka BO Heripa
2| 4ACOB o0Opa3oBaHwMs
B «Touka pocta»
%
BBenenune 1
111 Wuctpykrax no Th B kabunere xumun. MeTo1bl HAyYHOTO 1
NIO3HAHUs
Tema 1. OcHOBHBIC NOHATHS OPraHMYECKON XMMHUHU 7
2. | 1 |Ilpenmer u 3HAYCHUE OPTAaHUIECKON XUMHH 1
j’ g CTpyKTypHas TEOpHsI OPTaHUYECKUX COSAUHEHHM 2
2 g N3omepust 2
7.1 6 .
8 | 7 OCHOBHBIE KJ1aCChl OPIraHUYECKUX COCIUHEHUN 2
Tema 2. YriieBoaopoabl 15
9. 11
Habop OI'D no
XMMHH,
TaTYUKA
10.| 2 | IlpenenbHble YTIIEBOAOPOIBI 3 -
naboparopuu
Releon
11| 3
12) 4 OTHIIEHOBBIE YTIIEBO 2 Hadop O3 no
13.| 5 T FIOPOBE XUMUHU
14.| 6 | AnkaaueHsl M KaydyKd 1
15| 7 Habop OI'D o
XUMUHU
6] 8 ANeTUIICHOBBIE YTIIEBOIOPO/IbI 3
17. 9
18.| 10 A 9
19.[ 11 | APOMATHUECKHE YTIICBO/IOPOTBI
20.| 12 | Pemmenue 3a1a4 1o TemMe «YTJI€BOJIOPOIBI 1
21.| 13 | O6o6maroree MOBTOPEHHE TI0 TeMe «YTIIEBOIOPOIBI» 1
22.| 14 | KonTpoabHasi padora Ne 1 «YTaeBo0pOIB» 1
23.| 15 | AHayiu3 KOHTPOJIBHOM paboThl M paboTa HaJl OIMOKaMHU 1
Tema 3. Kucsiopon- u a3orcoaep:kainiye oprannyecKue 34
coe/IMHEHU
24.| 1 | Ciupthl 1
25.| 2 Habop OI'D o
XVMHH,
XUMHUYECKHe CBOMCTBA U MOJTY4YEHUE CIIUPTOB 2 AT
26.| 3 nudpoBoi
nabopaTopuu
Releon
27.| 4 | MHOroaToMHbI€ CIIUPTHI 2




28. 5
ég: s denon 2
31.| 8 | Pemenue 3ama4 mo remam «CoupThi» U «PeHOI» 1
321 9 AJnbIeru/pl ¥ KETOHBI 2
33.| 10
34.| 11 | Kap6oHOBbIE KHCIOTHI 1
35.| 12 Habop OI'D o
XHMUH,
XUMHUYECKHE CBOMCTBA U TPUMEHEHNE KapOOHOBBIX KUCIIOT 2 HaTqHKHU
36.| 13 g poBon
nabopaTopuu
Releon
37.| 14
TaTYUKU
CnoxxHble AUPBI 2 udpoBoit
38.| 15
nabopaTopuu
Releon
39.| 16 | Kupsr 1
Pemenne 3amau mo Temam «Anpaeruabl.  KeToHBD»,
40.| 17 1
«KapboHoBbIe KHCTOTB», «CII03KHBIE Y3PUPB U «KHPBD)
jé ig VYrnesonsl. ['toko3a 2 HaGiII)/IS;? o
43.| 20 | Caxapo3za 1
jg: g% [Tonucaxapu sl 2
jg ;2 AMUHBI 2
48.] 25
JaTYNKU
19| 26 AMMHOKHUCIIOTBI 2 1 poBoi
nabopaTopuu
Releon
50.| 27 Habop OI'D no
51.| 28 besicn 2 XII)/IMI/II/I
52.| 29 | 'enetnyeckass CBS3b MEXKAY KJIacCaMH OPTraHUYECKHX 2
53.| 30 | coequnennit
54| 31 Pemenne 3amau mo Teme ((FGHGTI:I‘IGCK&?[ CBSI3b MEXIY 1
KJIaCCaMHU OPraHMYECKUX COEAMHEHUI»
55| 32 O6o0maroiee moBTopenue mno teme «Kucnopoa-u 1
a30TcoJieprKalllie OpraHMyecKie BEeIIeCTBay
56, 33 KonTtpoabHnas padora Ne2 «Kucnopon- u azorcogepxaiine 1
OpPraHUYeCKUe COCTUHEHHSI»
57.| 34 | Ananm3 KOHTPOJIBHON paboTHI M paboTa HaJI OMMOKAMHU 1
Tema 4. BbicOokOMOJIeKYJ/ISIPHBIE BeLIeCTBA 7
gg: ; [Tonumepst 2
60.] 3
61.| 4 | [lomumepHBIe MaTepHabI 3
62.] 5
63.| 6 | [IpakTuyeckas padora Ne 1 «Pacro3HaBaHue MIaCTMACC) 1 JTaTYAKH
64.| 7 | lIpakTuuyeckas padora Ne 2 «Pacro3HaBaHue BOJIOKOH 1 1 dPOBOii

naboparopun




Releon

OBOBUIEHUE

65.

66.

O6o0menne W cucTeMaTH3alus 3HAaHUA 1O  KypCy
OPraHU4YeCKOM XUMHH

67.

HrtoroBbiii KOHTPOJbL N0 xumuu Kypc 10 kiaacca
(koHTpONIBLHAs paboTa)

68.

AHanu3 KOHTPOJIBHON paboThl. TOrOBBIN YpOK MO XUMHH
3a kypc 10 kiacca.




[Tpunoxenue
K TEMaTU4eCKOMY IJIaHupoBaHuto, 10 kiacc

/o

HasBanue paznena

Koun-
BO
4acoB

Moaynb «I1IKOJBHBIN YPOK»

OCHOBHBIE TIOHATHUS
OPraHU4YeCKOW XUMHUHU

IPUBJICUYEHHE BHUMaHUS OOy4aroIIUXCsl K LIEHHOCTHOMY
acleKTy M3y4yaeMbIX Ha YpPOKax SIBJICHUH, OpraHu3alus
uxX paboTbl € TOJy4yaeMOW Ha YpOKE COLHUAIBHO
3HaYMMOM  MHQOpManuell — UHUIMHUPOBAHUE €€
0OCYX/I€HUs, BBICKA3bIBAHUS OOYYAIOLIUMUCS CBOErO
MHEHHMS II0 €€ II0BOAY, BBIpaOOTKM CBOEro K Hel
OTHOLICHUA

YrieBogopoibl

15

Kucnopon- u
a30TCcoJepIKaIIne
OpraHUYECKHE
COETMHEHUS

34

IIPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX (hOpM pabOTHI €
00yyaroImuMucs: UHTEJUIEKTYaJIbHbIX urp,
CTUMYJIUPYIOLINX [I03HABATEJIbHYIO MOTHBALUIO
oOyuaromuxcs; JUJIAKTUYECKOTO TeaTpa, riae
IOJydeHHblE Ha YpOKE 3HaHMsS OOBIrPHIBAIOTCS B
TeaTpaJibHbIX IOCTAaHOBKAX; JUCKYCCUH, KOTOpBIE HAr0T
00y4arIuMCcsi BO3MOXHOCTh IPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOT'O JMajora; TIpynmnoBod paldoThl WU
paboThI B mapax

MHULMMPOBAHUE U IHOJJIEP)KKA  HCCIIeA0BATENbCKOM
JIESITEJIBHOCTH O0Y4aloLUXCsl B paMKax peaju3aluu UMU
WHIUBUAYAJIBHBIX W TPYNIOBBIX HCCIEI0BATENIbCKUX
IIPOEKTOB, 4YTO JacT OOydaroUmMMcs BO3MOXKHOCTb
IpUOOPECTH  HAaBBIK  CaMOCTOSITEIBHOIO  PEILEHUs
TEOPETUYECKON MpoOJeMbl, HaBbIK T'€HEPUPOBAHUS U
o(opMIIEeHHsI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOIO
OTHOLIEHMSI K UY)KUM HJiesiM, 0OpMIICHHBIM B paboTax
JIpyrux ucclieloBaTenei, HaBBIK yOJIMYHOTO
BBICTYIUIEHUS TIEpe]] ayIUuTOpUel, apryMeHTUPOBaHUS U
OTCTAaWBaHUS CBOEHM TOUKH 3pEHUS

BLICOKOMOHeKyJ'ISIpHHe
B€IICCTBA

WHUIMUPOBAHUE U TOJAEpPKKa HCCIEI0BATENbCKON
JeSITeIbHOCTH 00YYaoIUXCs B paMKaxX pean3alud UMH
WHAUBUAYAJIBHBIX W TPYNIOBBIX HCCIEI0BATENIbCKUX
IIPOEKTOB, YTO JacT OO0y4aromMMcs BO3MOXHOCTh
npuoOpecTd  HaBBIK ~ CaMOCTOSATENBHOTO  PELICHMS
TEOPETUYECKOM NpoOIeMbl, HAaBBIK TE€HEPUPOBAHUS MU
odopmiieHHs COOCTBEHHBIX UEH, HaBBIK YBaKUTEIBHOTO
OTHOILEHHS K YyXHM HJiesM, opOopMIIeHHBIM B paboTax
JIpYyrux uccIeoBarenei, HaBBIK nyOJINYHOTO
BBICTYIIJICHUS Tepe]l ayluTOpHel, apryMEeHTUPOBaHUS U
OTCTaMBaHUs CBOEH TOUKU 3PEHUS




TemaTuyeckoe MIIAHMPOBAHUE
11 kaace

o]
=
0&)[
=] 2 Kon- O6opynoBanue
= 3 Haspanue pa3zgena, ypoka BO | LeHTpa oOpa3oBaHUs
- = 4acoB «Touka poctay
=i
%
Tema 1. BemecrBo 16
1 1 Wuctpykrax no Th B kabuHere XuMun. ATOMBI, 1
' MOJIEKYJIbl, BEIIECTBA
2. | 2 | Pacderpl mo XuMu4ecKuM Ghopmysiam 1
3. | 3
Crpoenue atoma 2
4. |4 |-
5. | 5
6. | 6 | Xumuueckas cBA3b 3
7. | 7
8. | 8 | ArperaTHbie COCTOSTHUS BEIIECTBA 1
9. | 9 .
0. 10 [lepuonnuecknii 3akon /1. 1. MenneneeBa 2
11.| 11 | PacTBOpSHI 1
12.| 12 | Pemienue 3ana4 o TeMe «PacTBopbD» 1
13. | 13 | KoumonaHble pacTBOPHI 1 .
naT4YuKy nudpoBo
14.| 14 | DnexTpoauTUYECKast TUCCOIUAIUS 1
nabopatopuu Releon
15. | 15 | KucnorHocts cpenbl. UHaMKaTOphI 1
16. | 16 | Ob6o6maromiee mopTopeHue mo reme «BerecTBoy 1
Tema 2. XumMuyeckue peakiuu 19
17.| 1
18.| 2 | YpaBHeHHS XUMUYECKHUX PEAKIMI U PACYEThI IO HUM 3
19.| 3
20.| 4
5115 Peakiuu noHHoOro ooOMeHa 2 Habop OI'D no
: " XUMHUH, TaTINKA
22.| 6 | I'mpposus coneit 1 Aart
uudposoit
23.| 7 |
>4 8 KagecTBeHHBIE peakIuu 2 nabopatopuu Releon
25 | 9 Pemenne 3amad mo Teme «YpaBHCHHS XUMHUYECKHX 1
' peaKkuuii ¥ pacy€Thbl 110 HUM
26.| 10
27.| 11 | OKACIUTEITEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 3
28.| 12
29.] 13 S EKTDOHS 5 Habop OI'D o
30.| 14 P XUMUU
31| 15 Pemennie 3amau  1mo TeMe — «OKUCIHUTEILHO- 1
' BOCCTAHOBUTEJIHHBIC PEAKITHI)
Habop OI'D no
IIpakTHyeckas pabora Ne 1 Pemenne P
XUMHH, TaTYUKH
32.| 16 | skcrepUMEHTAIbHBIX 3a/lad MO0 TeMe «XHUMHYECKue 1 N
nuudposoit
peaKIum
naboparopun Releon
33 | 17 O6o06mmaromniee MOBTOpeHHe 1Mo TeMam «BemecTBo» u 1
' «XHMMHUYECKHE PEAKITHI
34.| 18 | KonTtpoabHass  pabdora Ne 1  «BemecTBo. 1




XUMUYECKUE PEAKIITU»
AHanu3 KOHTPONBHOW paboTel M paboTra Hax
35.| 19 1
omuOKaMu
Tema 3. Heopraunueckasi Xumust 12
36.| 1 | Knaccudukanus HEOpraHMUeCKMX BEIIECTB. 1
37| 2 [Ipocteie BemecTBa — HeMeTalibl. Duznueckue 1
CBOMCTBA HEMETAJUIOB. AJIJIOTPONUSL.
38.| 3 | XuMudeckue cBOKWCTBA HEMETAIIOB 1 nabop OI'3 mo
XUMUH
39 | 4 HpOUCTbIe BellecTBa — MeTasuibl. duznueckue 1
CBOWCTBAa METAJIJIOB.
40.| 5 | Cnnael 1
41.| 6 . Habop OI'D o
XUMHUYECKHE CBOMCTBA METAJUIOB 2
42. | 7 XUMUU
43.| 8 | Meramsl B ipupoie. 1
44.| 9 | llomyuyenue metamioB. MeTauryprus 1
Habop OI'D o
5. | 10 IIpakTnueckas padora Ne 2 «[lonyueHue menHOrO 1 XUMUH, JaTYNKU
KyIopoca uudpoBoi
nabopartopun Releon
46. | 11 | Pemenue 3anau 1
47| 12 O6o01maroiiiee MOBTOPEHHE 110 TEME 1
«Heopranuueckast XuMus»
Tema 4. Hayunble 0CHOBBI XHMH4Y€CKOI'0 TPON3BOJCTBA 10
48.| 1 B . Habop OI'D o
pems B xuMuu. CKOPOCTh XUMHUYECKUX peaKlui 2
49.| 2 XHMUH, TaTYUKU
50.| 3 | Xumuyeckoe paBHOBecMe U (PAKTOpBl, Ha HEro g poBoi
2
51.| 4 | Bousromue naboparopuu Releon
50 | 5 Hay4nple TOpUHIUNBI OpPraHU3alUU  XHUMHUYECKOTO 1
MIPOU3BOJICTBA
53.| 6 | Hedts. [Ipupoanslii ra3 u sHEpreTuka 1
54.| 7 | O6o6maromiee MOBTOPEHHE 1o TeMam
55 | g «Heoprannueckass xumusi» u «HaydHbie OCHOBBI 2
' XMUMHUYECKOT0 MPOU3BOJCTBA»
Konrtposabnass paGora Ne 2 «Heopranuueckas
56. | 9 | xumus. Hayunsie OCHOBBI XUMHUYECKOTO 1
MIPOU3BOJICTBAY
AHanmu3 KOHTPOJBHOM paboThl M paboTa Haf
57.1 10 1
omuOKamMu
Tema 5. XuMus B )KU3HH M B 00II[eCTBeE 8
58.| 1 | Xumus ouiy. 1
59.| 2 | JlekapcTBEHHBIC CPEIICTBA 1
60. | 3 | Kocmernueckue u napromMepHble CpeICTBa. 1
61.| 4 | bertoBas XuMus 1
62.| 5 | Xumus B CEIbCKOM XO3SHCTBE 1
63.| 6 | Xumus B CTpOUTEIHCTBE 1
64.| 7 | Heopranmueckue marepuansl. [IMTMEHTHI U KpacKu 1
65.| 8 | «3enenasy xumus 1
OBOBILIEHUE 3
66. | 1 O06o0uieHre U cucTeMaTu3ays 3HaHUK 0 XMMUH 32 1
Kypc 11 xmacca
67. | 2 HroroBelii KOHTPOJIb 3HAHUI MO Kypcey xumun 11 1
KJacca (KOHTPoJIbHAst padoTa)




68.

AHanmM3 KOHTPOJIBHOU pPaboThl. MTOTOBBIA YpPOK IO
xuMuH 3a Kypce 11 knacca

[Tpunoxenue
K TEMaTU4EeCKOMY IJIaHUpoBaHuto, 11 kmacc

/o

HazBaunue
pazzaena

Kon-
BO
YacoB

Monyinb «IlIKOJbHBIN YPOK»

BemectBo

16

NpUBJICYCHUE BHUMAHUS OOYYAIOMIMXCA K I[IEHHOCTHOMY
acIieKTy H3y4aeMbIX Ha YpOKax SBJICHHH, OpraHu3alus HuX
paboTel ¢ IMOJIy4aeMOH Ha YpOKE COLHUAIbHO 3HAYUMOMN
uHpopManMeli  —  MHUOUUPOBAHHE €€  OOCYXKIEHUS,
BBICKa3bIBaHUS 00YYAIOLIMMHCS CBOECTO MHEHUS 110 €€ TIOBOJY,
BBIPAOOTKHU CBOETO K HEH OTHOIICHHS

NpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (opM paboThl C
00yYaroIUMUCS: WHTEIUIEKTYaJIbHBIX HWTP, CTUMYIHPYIOLINX
MO3HABATEIbHYI0 MOTHBALIUIO O0YJAIOIIUXCS; AUIAKTHUECKOTO
Tearpa, Iie MOJIyYeHHbIE Ha YPOKE 3HaHHs OOBIIPBIBAIOTCS B
TeaTpalbHBIX IIOCTAHOBKAX; JAWUCKYCCHH, KOTOpBIC JAiOT
00yJaromuMcsi BO3MOXKHOCTb TPHOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JTMAJIOTA; TPYNIIOBOM pabOTHl WM pabOTHI B
napax

XUMHYECKHUE
peaKkuu

19

Heoprannueckas
XUMHUS

12

NpPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX (opM paboThl C
00yYaroIMUMUCS: WHTEIUIEKTYaJIbHBIX HWTP, CTUMYIHPYIOLIHX
MO3HABATEIBHYI0 MOTHBALIUIO O0YJAIOIINXCS; AUIAKTHYECKOTO
Tearpa, I/ie¢ NOJYYCHHbIE HAa YpPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJibHBIX TIOCTAHOBKAX; JHUCKYCCHH, KOTOpBIE MaroT
00y4JaromuMCsi BO3MOXKHOCTh TIPHOOPECTH OIBIT BEICHHS
KOHCTPYKTHBHOT'O JHAJIOra; TPYyNIoBoil paboTsl Wim paboThHI B
napax

WHUIMAPOBaHUE U HoJIepIKKa UCCIIEI0BATEIbCKON
NEeSTeTBbHOCTH OOYYAIOMIMXCSl B paMKaxX peaju3alid UMH
WHAWBHYAIBHBIX U TPYIOBBIX UCCIIEA0BATELCKUAX TIPOCKTOB,
YTO JacT OOy4yaromMMCsi BO3MOXKHOCTh HPHUOOPECTH HaBBIK
CaMOCTOSITENILHOI'O PELICHUs TEOPETUUYECKOM MPOoOIeMbl, HABBIK
reHepupoBaHus U O(opMIeHHS COOCTBEHHBIX WJEH, HaBBIK
YBKUTEIBHOIO OTHOLIEHUS K UY)KUM UAEIM, 0pOPMIICHHBIM B
paboTtax Jpyrux HccienoBarenedf, HaBbIK — MYOJUYHOTO
BBICTYIUICHHS TIEpEe ayAWTOpHEH, apryMEHTUPOBAaHHS U
OTCTaMBAHUs CBOEH TOYKHU 3pEHUS

Hayunsie
OCHOBBI
XUMHUYECKOTO
IIPOU3BOJICTBA

10

XUMHS B )KU3HHA
U B OOIIIECTBE

WHULUUPOBaHUE u MOJJIEPKKa HCCIIEI0BATENIBCKOU
JeSITeIbHOCTH OOYy4aloIMXCsl B paMKaxX peaju3alud HUMH
MHIUBUAYAIBHBIX U IPYIIIOBBIX UCCIIENOBATEIBCKUX IIPOEKTOB,
YTO JacT OOydarolMMCSi BO3MOXHOCTb INPUOOPECTH HAaBBIK
CaMOCTOSITENILHOTO PEIICHHS TEOPETUYECKOM MPOOIIEMbI, HaBBIK
reHepupoBaHus H odopmieHUs COOCTBEHHBIX HJIEH, HaBBIK
YBaXXHUTEJIBHOTO OTHOLIEHHS K Uy>KUM HJIeIM, O(DOpPMIIEHHBIM B
pabotax JApyrux HccienoBaTesed, HaBbIK  MYOJIMYHOTO
BBICTYIUIGHUSI TIepell ayAUTOpHEH, apryMEHTUPOBaHUS U
OTCTauBaHUsl CBOEU TOUKU 3pEHUS




