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IHosicHuTEIbHASA 3aAIIUCKA

B oOydenun xumuu OOJBIIOE 3HAYEHHE HMMEET SKCIEPUMEHT. AHANM3UPYs PE3YIbTaThl
TMPOBEAEHHBIX OMbBITOB, Yyaluecs YOeKAHTCs B TOM, 4YTO T€ WM HHBIE TEOPETHUYECKUE
TMPEICTaBICHAS COOTBETCTBYIOT WM MPOTHBOPEYAT pPealbHOCTH. TONbKO —OCYIIECTBISS
XUMUYECKUI HKCTIEPUMEHT MOKHO MPOBEPUTH JOCTOBEPHOCTH TIPOTHO30B, CIHENAHHBIX Ha
OCHOBaHMH TeopuH. B mporiecce sKcrmepuMEHTaNbHON pabOThl ydamiuecs NpuoOpeTaroT OMbIT
TMO3HAHUS PEANbHOCTH, SBJIAIONIMNACA BAXHBIM 3TamoM (OPMUPOBAHHA Y HHUX YOeKICHHUI,
KOTOpbIE, B CBOK OYE€pE/ib, COCTABIAIOT OCHOBY HAYYHOrO MHPOBO33pEHHA. Peamuzaius
YKa3aHHBIX IeJeil BO3MOXKHA MPU OCHANICHMM HIKOIBHOTO KaOWHETa XMMUU COBPEMEHHBIMH
npubopamu ¥ 000pynoBaHKEM. B pamkax HanmoHanbHOTo mpoekta «OOpa3oBaHmE» 3TO CTANO
BO3MOXHBIM OJlarojiapsi co3aaHuio B 0011e00pa30BaTeIbHbIX OPraHU3AlKAX, PACTOI0KEHHBIX B
CeNbCKOM MECTHOCTM M MallbiX TOpOJaX, IEHTPOB O00pa3OBAaHMS ECTECTBEHHOHAYUHOH U
TEXHOJNOrHueckol HampasineHHocteidl «Touku poctay. Bueapenue 3Toro 000pya0BaHUS
TMO3BOJUT KAYE€CTBEHHO U3MEHUTH TPOLece 00ydeHHs XUMUK. KOMMueCTBEHHbIE KCIEPHMEHThI
TMO3BOJIAT MONYYaTh AOCTOBEPHYIO MHPOPMAIHUIO O NMPOTEKAHWH TEX MM HHBIX XUMHYECKHX
Tmpoleccax, O CBOMCTBaX BemiecTB. Ha OCHOBE MOMy4eHHBIX 3KCHEPUMEHTANbHBIX JAHHBIX
o0y4yaemble CMOTYT CaMOCTOSITENILHO JIeJaTh BBIBOJBI, 0000IATh PE3YNbTAThl, BBISBISATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIMOoCOOCTBOBATH TOBBIMICHUIO MOTHBAIIMU
00y4eHHUs KOJIbHUKOB.

Heab u 3anaun:

- Peanuzanusi OCHOBHBIX 00IIE00pa30BATENBHBIX OPOTPaMM 1O  y4EOHBIM
MpEAMETaM €CTECTBEHHOHAYYHOM HAINPABJICHHOCTH, B TOM YHCIIE B pPaMKaX BHEYPOUHOM
NESTENbHOCTH 00YUaIOIINXCS;

- pa3paboTKa W peanu3anus pPasHOYPOBHEBBIX JOMOJHUTEIBHBIX 00IIe00pa30BaTENbHBIX
MPOTPaMM €CTECTBEHHOHAYYHO! HANPABIEHHOCTH, a TAKXKE MHBIX MPOTPAMM, B TOM YHACIE B
KAHUKYJAPHBIA IEPUOL;

- BOBJICUEHHE YYANIUXCS U MEIarornyeckuX pabOTHUKOB B MPOEKTHYIO JEATENbHOCTS;

- TIOBBINIEHHE MPOPECCHOHANLHOTO MacTepcTBa MENaroruueckux pabOTHUKOB IIEHTA,
peau3yIoIUX OCHOBHBIE U JOMOJHUTEIbHBIE 00IIe00pa30BaTEIbHbIE TPOTPAMMBI.

Cosmanne  mentpa «Toyka  pocTay — TpEANoONaraeT  pasBUTHE  00pa30BATEbHOM
HHPPACTPYKTYypsl  00me00pa3oBaTeNbHOM  OpraHM3aldM, B TOM  YHCIE  OCHAIICHUE
00111e00pa3oBaTeNnbHON OpraHu3aluy;

- 00opya0BaHMEM, CpelcTBaMKU OOYYEHUS M BOCTIUTAHUS JUIs U3y4eHUs (B TOM 4YHUCIIe
HKCHEPUMEHTAIBHOT0) MPEIMETOB, KYPCOB, UCIUIUIMH (MOIYJIEH) €CTECTBEHHO-HAYYHOM
HalpaBJICHHOCTH TPU PpEaNu3al[Md OCHOBHBIX 00II€00pa30BaTENbHBIX MPOrPaMM U
JIOTIONHUTENBbHBIX ~ 0011€00pa30BaTENbHBIX MPOTpPaMM, B TOM YHCAE [N PACIIMPEHHS
cofiepKaHus YIeOHBIX peaMeToB «Du3ukay, « XuMus», « bruoaorusy;

- obopynoBaHueM, CpeacTBAMH OOYy4YeHHS ¥ BOCTUTAHUA [ pealu3alldd TPorpamMm
JOTIOJHATEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOM HATIPABIECHHOCTH;

- KOMIIBIOTEPHBIM ¥ UHBIM 000PY/I0BAHUEM.

CoBpeMEHHBIE HKCTEPUMEHTAIBHBIE MCCIEA0OBAHAS MO XUMHM YK€ TPYAHO MPEACTABUTH
0€3 MCIOIh30BAHUS HE TOJIBKO aHAIOTOBBIX, HO U MU(POBHIX U3MEPUTEIBHBIX TPUOOPOB. B
®enepanproM ['ocymapctBenHom O6pasoBarensHoM Cranpapre (®I'OC) mnpomucano, 4To



OHUM W3 YHHUBEPCAJIbHBIX Y4EOHBIX JACHCTBUM, MPUOOPETAEMBIX YYAINTUMHUCS, TOJKHO
CTaTh YMEHHE «IPOBEACHUS OMBITOB, MPOCTHIX IKCTIEPUMEHTANBHBIX UCCIEIOBAHMM, TPAMBIX U
KOCBCHHBIX M3MEPEHHUIl C HCIONb30BAHUEM AHANOTOBBIX M IU(QPOBBIX H3MEPHUTEIBHBIX
npruOOpPOB.

Y4eOHbIil SKCTIEPUMEHT 110 XMMUH, TIPOBOJJUMBIN HA TPaJAUIIMOHHOM 000pyA0BaHUH, O€3
NpUMEHEHUS TU(POBBIX JTAOOPATOPHHA, HE MOXKET MO3BONKUTH B MOJHOM MEpPE PEIIUTh BCE 3a/a4H
B COBPEMEHHOM IIKOJIE. JTO CBA3aHO C PAAOM MPHYKH:

TPaIULMOHHOE IIKONbHOE 000PYA0BAaHHE U3-32 OTPAHUYCHHS TEXHUYECKUX BO3MOKHOCTEH
HE03BOJISIET POBOAMTH MHOTHE KOJIMYECTBEHHBIE HCCIIECI0BAHNUS;

JUIMTENBHOCTh  MPOBEICHUS XUMUYECKHX HCCIENOBAHMA HE BCErAa COMJIAcyercs ¢
JUTUTENbHOCThIO YUCOHBIX 3aHATHIL;

BO3MOXHOCTb MPOBEJICHUS MHOTHX MCCIEJ0BAHUN OTPAHUYUBACTCS TPEOOBAHMAMH TEXHUKHU
0€30MacHOCTH U JIp .

[udppoBas  nmaboparopuss  HOMHOCTBIO  MEHSET  METOJAMKY M COJCpXKaHue
AKCTICPUMEHTAILHOM JIEATENbHOCTH ¥ PEIIAeT BhIlIenepedncieHHbie mpodaembl. [lupoxuii
CIIEKTp JaTYMKOB TMO3BOJSET VyYAIMMCSA 3HAKOMUTHCS C MapaMeTpaMd XMMHUYECKOTO
JKCTIEpUMEHTa HE TOJbKO HA KAaueCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Iludposas
na0opaTopus  TO3BOJNSET  BECTH  JIMTENbHBIA  HKCIEPUMEHT  Jaxe B  OTCYTCTBHUE
3KCTIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHHUI HEMO/BIACTHA YEI0BEUYECKOMY BOCIPUSATHIO.

B mpouecce QopMupoBaHMS IKCIEPUMEHTANBHBIX YMEHMH Y4YEHHK 0O0y4aeTcs
MPEACTABIATH HUHPOPMALIUIO 00 UCCIIEA0BAHUU B YETHIPEX BUAAX:

- B BepOanbHOM: OMNMCHIBATH AKCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOJENb
SKCIEPUMEHTA, PUKCUPOBATH BHUMAHKE HA U3MEPAEMbIX BEJIUUUHAX, TEPMUHOJIOTHH;

- B TAOJMYHOM: 3aMOJHATH TAOMHIBI JaHHBIX, JEKAI[UX B OCHOBE MOCTPOCHHS rPaduKoB (IpH
3TOM Y y4aIllXCsl BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMYUH);

- B TpaQuyeckoM: CTPOUTh rpadukd MO TAONMYHBIM JAHHBIM, YTO JAAET BO3MOXKHOCTD
MEepPexXo/1a K BBIIBIKCHUIO THIIOTE3 O XapAKTEpPE 3aBUCUMOCTH MEXIY BENMYMHAME (IPH 3TOM
YUUTENb TOKA3bIBAET MPEHMYIIECTBO B BU3yalM3al[K 3aBUCHUMOCTEH MEKIY BElH- YMHAMH,
HArJIAHOCTh ¥ MHOTOMEPHOCTb); B BHJIC MATEMATHUECKUX YPAaBHEHUI: 1aBaTh MaTeMaTH4ECKOe
OIIMCAHNE B3aUMOCBA3U BENMYKH, MaTeMaTH4eCKOe 0000IIEHNE.

[lepexom OT Kakaoro srama MpeACTaBIeHHUS MHPOPMALMU 3aHMMAET JOBOJLHO OOMBIION
MPOMEXYTOK BpeMeHH. B 8 kiacce »TOT mpoiecc HEoOXOAWM, HO B CTapIIMX Kiaccax
MOKHO ObLIO ObI 3TO BpeMs TOTPAaTUTh Ha pelieHue Oonee BaKHBIX 3a7ad. B aToM miane
uQppoBbIE Ta00PATOPHH CYIIECTBEHHO YKOHOMAT BpeMs. DTO BpeMs MOKHO MOTPATUTH
cormacio ®I'OC Ha QopMupoBaHHE HCCIETOBATEIBCKUX YMEHHN y4alllUXcs, KOTOpBIE
BBIPAKAIOTCS B CIACIYIONIMX JCHCTBUAX:

- ompeJeneHne mpoOIemsl;

- NIOCTaHOBKA MCCIIEI0BATENbCKON 3a/1a4H;

- TUIAHAPOBAHUE PENICHUS 33/1a4u;

- TIOCTPOCHUE MOJIEICH;

- BBIJIBIKCHHE TUIOTE3;

- JKCIIEPUMEHTAJIbHAS MPOBEPKA TUTIOTES;

- aHaIU3 TaHHBIX YKCTIEPUMEHTOB UM HAOJIOICHUN;



- (hopMyJIMpPOBAHKE BHIBOJIOB.

[locnennue roppl y yvammxcs HaONI0JaeTCd HM3KAs MOTHBALMSA HM3YYEHUS €CTECTBEHHO-
HAayYHBIX IUCHUIUIMH U KaK CJIEICTBUE MAJCHUE Ka4eCTBA 00pa30OBaHHUsL.

[TocTaBnsiemble B IIKOJIBI COBPEMEHHBIE CpPeCTBA 00yUeHUs, B paMKax mpoekra «Touka
pOCTay» COIEpAKAT KaK yXKe XOPOLIO M3BECTHOE 00OpYIOBaHHE, TaK U MPUHIMINAILHO HOBOE.
310 tnppoBbIe 1aOOPATOPHH U JATYMKOBBIE CUCTEMBI. B OCHOBY 00pa3oBaTenbHOM MPOrpamMMbl
3a0%KEHO  TNpUMeHeHMe  HUQpoBbIX  Jabopartopuid.  TemaTuka  MPEAIOKEHHBIX
SKCIIEPUMEHTOB, KOJMUYECTBEHHBIX OINBITOB COOTBETCTBYET CTPYKTYpe HPHUMEPHOM
00pa30BaTeNbHOM MPOrpaMMBbl MO0 XMMHH, cofiep:kaHuio DenepanbHOro rocyaapcTBEHHOTO
o0pazoparesnbHoro cranaapra (OI'OC) cpeanero (moaHoro) odmero 0o6pa3oBaHusl.

PaccMoTpeHHbIE B MOCOOMM OMBITHI MPOIUIM IMIUPOKYH anpodaiyioo. MHOroneTHss
MPAKTUKA MCIOJb30BaHMA XuUMHUueckux npubopo, IIJI B 1mikone mokazama, dTO
COBPEMEHHBIE TEXHUYECKHE CPEACTBA 00yYEHHS HOBOTO MOKOIEHHS MO3BOJIAKT JOOUTHCA
BBICOKOTO YPOBHS YCBOEHHS Y4eOHOr0 MaTepuana, yCTOMYMBOrO pOCTA MO3HABATEIHHOTO
MHTEpeCa MIKOJIbHUKOB, T.€. MPEOJ0JETh T€ MPoOIeMbl, 0 KOTOPBIX TaK MHOTO TOBOPSAT, KOTAa
peub 3aXOJUT O COBPEMEHHOM HIKOJIbHOM XMMHYECKOM 00pa30BaHUMU.

JlanHoe MeToMueckoe MOCOOME aApecOBAHO YUMTENAM XHUMHH, KOTOpbIE pPEaTu3yloT
00pa3oBaTebHbIE IPOTPAMMBI C UCTIOIb30BaHUEM 000pyA0BaHus « Touka poctay.

Onucanue MaTepHAJIbHO-TEeXHUYECKOI 0a3bl HeHTPa «Touka pocTay, HCIOJIb3yeMOro
AJIs1 peajiu3aniu 00pa3oBaTe/IbHbIX IPOrPaMM B paMKax NpenoJaBaHus XMMUH

Lugposas (xomnvromepuas) nabopamopus (LIJI), npocpammuo-annapamuviii KOMNIEKC,
oamyukosas. — cucmema —  KOMIUIEKT  y4eOHOTO  OOOpyJOBaHHUS,  BKIIOYAIONTUN
U3MEPHUTEIIBHBIM  OJIOK, HWHTEepdEHC KOTOpPOro IO3BOJISIET OOECleuynBaTh CBSI3h C
NEPCOHATIBHBIM KOMITBIOTEPOM, U HAOOp MATYMKOB, PETHCTPUPYIOMIUX 3HAUCHHS Pa3IUYHBIX
(bU3UIECKUX BEJINYHH.

Jlamuux memnepamypuvl niamunossili — MPOCTONU W HAAEKHBIA JATUMK, MPEIHA3HAUCH IS
U3MEpEHHUsl TeMIlepaTyphl B BOJHBIX PAacTBOpax M B Ta30BBIX cpemax. Mmeer pa3inuuHbIN
nuana3oH usmepenuit ot —40 no +180 °C. TexHnyeckue XapakTepUCTHKU JaTUMKA YKa3aHbl B
MHCTPYKIMM MO 3KCIulyatanuu. J[aT4uk TeMmeparypbl TEPMOIAPHBIA NpeAHa3HAYEH s
m3Mmepenus temmepatyp a0 900 °C. Hcnons3yercss pu BBITIOJHEHHH PadOT, CBSA3aHHBIX C
M3MEPEHUEM TEMIIEPATYp IJIaMEHH, IUIABJICHUS U Pa3JI0KEHUS BEILIECTB.

Jlamuux onmuyeckou niomHocmu (Koiopumemp) — TIpeTHA3HAYEH JUIsI W3MEpPEHUs
ONTUYECKOM TUIOTHOCTA OKpAalI€HHBIX pacTBOpoB. lcnonb3yeTcss npu HM3YyYEHHH TEM
«PacTBOpBI», «CKOPOCTh XUMUUECKUX PEAKIUIY, ONPEICICHUH KOHIEHTPAUU OKPAIICHHBIX
HOHOB.

Jlamuyux pH npenHasHayeH Uil M3MEpeHHs BoAopoaHoro mnokazatens (pH) Boanbix
PacTBOPOB B Pa3TUYHBIX UCCIEIOBAHUAX OOBEKTOB OKPYIKAIOIIECH CPEIBI.

Jlamuuk  271€eKMponposooHocmuU npeAHa3HauYeH ISl U3MEPEHusi  yAelabHOU
AIEKTPONPOBOIHOCTHU >KUAKOCTEN, B TOM YHUCIIE U BOJAHBIX pacTBOPOB BelecTB. [IpumMensiercs
NpU  HU3YYCHUU TEOPUHM DJIEKTPOIUTHUYECKOM JTUCCOLMALMM, XapaKTEPUCTHUK BOIHBIX
pacTBOpPOB.

Jlamuuk x10puo-uoHO6 WCTONB3YETCS ISl KOJWYECTBEHHOTO ONpEACICHUsl COIep KaHus
HMOHOB XJIOpAa B BOJHBIX PAacTBOpax, MOYBE, MPOAYKTaxX nuTaHusA. K gaTuuky mojkirodyaeTcs
noHoceNeKTUBHBIN ekTpos (MUCD) (paboumii 37eKTpoa), MOTEHITMAT KOTOPOTO 3aBUCHUT OT
KOHIICHTPAIIMU OMPEACNISIEMOT0 MOHA, B JAHHOM CcClly4ae OT KOHILEHTpanuu aHuoHoB Cl-.



[Morenuuan WCD onpenensitoT OTHOCUTEIBHO SIEKTPOJa CpaBHEHHUS, KaK MPaBUIIO,
XJIOpCEPEOPSIHOTO.

Jlamuux numpam-uonoé NpenHa3HA4YEH AJi1 KOJWYECTBEHHOTO OMNpEJEICHUS HUTPATOB B
Pa3IUUHBIX 00BEKTAaX OKPYKAIOIIEH Cpelibl: BOJie, OBOIIAX, (PYKTaxX, KOJIOACHBIX U3JCIUIX U
T.J.

Muxpockon yugpoeoti npenHa3HaueH Mg U3y4eHHs (POPMbI KPUCTAIIOB U HAOIIOAEHUS 3a
POCTOM KPHUCTAILIIOB.

Annapam 0ns nposedenus xumuyeckux peakyuii (AIIXP) npenHa3zHayeH s MOJTyYeHUs U
JEMOHCTpAIlMd CBOMCTB TOKCHYHBIX MApOB W Ta30B. DTU BEIIECTBA MOJIy4alOTCS B KoJiOe-
peakrTope, U npu HarpeBaHuu (Win 0e3 HarpeBaHus) ra3000pa3Hbie BEIIECTBA MPOXOIST Yepes
MOTJIOTUTENbHBIE EMKOCTH (HACAJKM) C PACTBOPAMH PEareHTOB, BCTYNAIOT C HUMH B PEAKIIUIO.
N306pITOK Ta3a MOrJIoNaeTcs KUAKUMHA U TBEPJBIMU pEareHTaMU, a TaKKe aKTUBUPOBAHHBIM
yraém. Anmapar yaine BCero MCHOJb3YIOT JJIs MOJMYYeHUs U JEMOHCTpPAllUd CBOWCTB XJIOpa,
cepoBogopoa. [Ipubop it AEeMOHCTpAMU 3aBUCUMOCTA CKOPOCTH XUMHUYECKUX PEAKIHUHA OT
Pa3IUYHBIX (AKTOPOB UCIOJIB3YIOT IPU U3YUCHUU TEMBbI

«Cropocmb XumMuueckou peakyuuy u meniogozo d¢gexma xumuveckux peaxyuu. [Ipudop
TaéT BO3MOXKHOCTh OJKCIIEPUMEHTAIILHO MCCJIEIOBATh BJIUSHUE HAa CKOPOCTh XUMHYECKUX
peakiui  creayronx (GakToOpoB: MPUPOABI PEATHPYIONIMX BEIIECTB, KOHIEHTPAIUU
pearupymomMx BeEIIeCTB, IUIONIAAXW TpaHMIbl pasfaena ¢da3 B TeTEPOTCHHBIX CHCTEMax
(MTOBEpPXHOCTH COTNPUKOCHOBEHUSI MEXKIY pEarupyroIlIuMy BEIIECTBAMH), TeMIIepaTyphl,
KaTajan3aTopa, MHrUHOUTOpA.

Ilunemxka-oozamop — NPUCTIOCOOJIEHNE, UCTIOJIB3YeMOE B JIA0OPATOPHUH JIJIsi OTMEPUBAHUS
onpenenéHHOro 00béMa KUAKOCTH. [IMMETKH BBITYCKAIOTCS MEPEMEHHOTIO U MOCTOSHHOTO
o0béMa. B koMIiekThl 000pyA0BaHUS 11 METUIIMHCKUX KJIACCOB BXOAST YAOOHBIE MUIETKH -
7103aTOPBl  OJAHOKAHAJIbHBIC, TO3BOJIAIONINE HACTPOUTh HEOOXOIUMBIM 00BEM OTOMpaemMon
KUJKOCTU B TPEX Pa3IUYHBIX JUAINAa30HaX.

bana xombunuposannas TpenHa3HauY€HAa [JIs HArpeBa CTEKISHHBIX M (PapPopoBBIX
cocyloB, Korjma TpeOyeTcss co3[JaTh BOKPYT HarpeBaeMoro cocyla paBHOMEpPHOE
TEMIIEpaTypHOE TIoJie, M30eXaTh WCIIOJNB30BAHUS OTKPHITOTO IUJIAMEHU M PACKaIEHHOU
anekTpuueckoi crnupanu. Koprmyc KoMOMHUpOBaHHOW OaHW caenaH U3 AIOMHHUSL.
XKunkoctHas 4acTh KOMOMHUPOBAHHOW OaHU 3aKPHIBAETCS KOJIBIIAMHU PA3THYHOTO JUAMETPA.

IIpubop ons nonyuenus 2a308 UCTIONB3YETCS NS MOTYYCHHUS HEOOJIBIINX KOJTUYECTB ra30B:
BOJIOpOJa, KHCIIOpo/ia (M3 MEPOKCUIa BOAOPOA), YIIIEKUCIOTO rasa.

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peanusaius 00pa3oBaTeIbHBIX MPOTPAMM
€CTECTBEHHOHAYYHOM H  TEXHOJIOTMYECKOW  HAaMpaBIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBHHM C TpeOOBaHUSAMH 3aKOHOJATENbCTBA B cepe oOpazoBaHust W € y4ETOM
pexomenaanuit denepabHOTO orepaTopa ydeOHoro npenMera «Xumus». ObpazoBarenbHas
mporpaMMa IMO3BOJIIET HHTETPUPOBATh pEAIM3yeMble 3/1€Ch MOJXOHbl, CTPYKTYpy U
coAepkaHue TpU opraHuzanuu odydeHus xumuu B 10—11 kmaccax, BRICTpOEHHOM Ha 0ase
mo00ro M3 JOCTYMHBIX ydeOHO-Meroamdeckux komruiekcoB (YMK). Wcnonb3oBanue
obopynoBaHus meHTpa «Todka pocTay» MO3BOJSET CO3/1aTh YCIOBUSI:

- ISl pacIIMPEHUS] COJIEPKAHUS IIKOIBHOTO XUMUYECKOT0 00pa30BaHUs;

- ]I TIOBBIICHUSI TO3HABATENIBHON AKTMBHOCTH OOYYAaIOIIMXCS B €CTECTBEHHOHAYYHOM
o0acTu;

- 1 pa3BUTHA JIMYHOCTU peOeHKa B mpolecce OOy4eHUsi XMMHH, €ro CIIOCOOHOCTEH,
dbopMUpOBaHUS U YIOBJIETBOPEHUS COLMATIBHO 3HAUMMBIX HHTEPECOB U NOTPEOHOCTEH;

- 11t paboThl ¢ OAapEHHBIMHU IIKOJIbHUKAMU, OPTraHU3allMd WX Pa3BUTHS B Pa3TUUYHBIX
obJyactax 00pa3oBaTEIbHON, TBOPUECKOM JEATEIbHOCTH.



HJIaHI/IpyCMLIe pe3yJabTaThl yqeﬁﬂoro Kypca

[Iporpamma oOecneunBaeT (HOpMUpPOBAHUE JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB.
JIMYHOCTHBIE:

e TOTOBHOCTh M CHOCOOHOCTH OOYYarONIUMXCS K CAMOPa3BUTHI0O MU CAaMOBOCIUTAHUIO B
COOTBETCTBUHU C OOIIEYETIOBEUCCKUMHU IICHHOCTSIMU U HJI€aJIaMH TPaKJaHCKOTo 0OI1IeCTBa;

e TIPUHATHE U peau3alvsi LEHHOCTeH 30pOoBOro M 0Oe30macHOro o0pasa KU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXOJIOTUYECKOMY 310POBBIO;

e HEMPUSTHE BPEIIHBIX MPUBLIYCK: KypEeHUS, YIIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB.

e YBaXXEHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoi, ropaocTtu 3a
CBOM Kpaii, cBor0 PoauHy, mpoIioe U HaCTosIIee MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

e TPUHATHE  TyYMAaHUCTUYECKUX  IIEHHOCTEW, OCO3HAHHOE,  YBWXUTEIBHOEC W
n00poXkKenaTeIbHOE OTHOIIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

e CHOCOOHOCTH K COMEPEKUBAHUIO U (DOPMUPOBAHUE TTOZUTUBHOTO OTHOIICHUSI K JIFOJISIM,
B TOM YHCJIE K JIMI[aM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI U MHBAIUaM; OepeiKHOe,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIEHUE K (DU3NUECKOMY U NICUXOJIOTHUUYECKOMY 3JI0POBBIO
JPYTUX JIFOJIeH, yMEHUE OKa3bIBaTh MEPBYIO TTOMOIIIb;

e Dpa3BUTHE KOMIIETCHIIMM COTPYJHHYECTBA CO CBEPCTHUKAMH, JETbMH MJIAJIIIErO
BO3pacTa, B3pOCIBIMH B  00pa30oBaTeNIbHOM,  OOIIECTBEHHO  TOJIE3HOH,  y4eOHO-
UCCJIEI0BATEILCKOM, MPOSKTHOM U IPYTUX BHUAAX JAEATCIBHOCTH.

e MHPOBO33PECHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VypPOBHIO pa3BUTHUS HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHHUE
JOCTOBEpHOW wMHpOpMaImeld O TEepeloBbIX JOCTIKCHHUSX M OTKPBITUSAX MHPOBOM U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa H
00I1IeCTBa;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMoOOpa30BaHHUIO, Ha
NPOTSKCHUH BCEH JKU3HM, CO3HATEIBLHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpPa30BaHHUIO Kak
YCIJIOBHIO YCIIENTHON MTpo¢eCCUOHATBHON U OOIIIECTBEHHON JIEITEIbHOCTH,

e DJKOJIOTHYECKAs KYyJIbTypa, OEpeKHOE OTHOIICHUS K POJHOW 3eMiie, IPHUPOIHBIM
oorarctBam Poccum u Mupa; MOHUMaHHE BJIHMSHUS COIMAIbHO-IPKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE MPUPOAHON M COLMAIBHOM Cpellbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOIHBIX
pPECYpPCOB; YMEHUSI U HaBBIKM Pa3yMHOT'O MPUPOAOINOIb30BAHUS, HETEPIHMOE OTHOUIEHUE K
JEUCTBUSM, TPUHOCAIIAM BpEJA SKOJOTHUH;, MPUOOPETEHHE OIbITa JKOJOT0-HaIMpaBICHHOM
NEeATEIbHOCTH;

e OCO3HaHHBIN BBIOOp Oyaymiedl mnpodeccud Kak TMyTh W CHOCO0  peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUTAHOB;

e TOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPYAY U JIOJSM TPYJa, TPYAOBBIM TOCTHKCHHSIM,
N0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHWE K pa3HbIM BHUIAM TpPYJI0BOU
NEeATEITbHOCTH.

MertanpeaMeTHbIE:
PerynsatrBHbIC YHUBEPCAIbHBIC YUSOHBIC JICHCTBHS:
e CaMOCTOSITENIBHO OIpPEACNATh IIeNIH, 3aJaBaTh MapaMeTpPhl M KPUTEPUHU, MO KOTOPHIM
MOXHO OIPEJEIUTh, YTO 11€JIb IOCTUTHYTA;
e CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIC 3a/la4l B OOpa3OBATEIbHOU ACATEIBHOCTH U
KU3HCHHBIX CHTYaIIHX,
o BBIOMpATh IyTh JOCTYIKEHHS II€JH, IUIAHUPOBATH pEIICHHE IIOCTABJICHHBIX 3aJ/ad,
ONTUMU3HUPYS MaTepUabHbIE U HEMAaTepUAIbHbBIE 3aTPAThI;




OpraHu30BBIBaTh A((PEKTUBHBIN TMOUCK PECYpPCOB, HEOOXOAMMBIX JJIsI JIOCTUKEHUS
MOCTABJICHHOM LICJIH;
COTIOCTABJISITh MOJYUYCHHBIM PE3ybTaT JEATEIIbHOCTH C MOCTABICHHOM 3apaHee 1eJbIO.

[lo3HaBaTenbHbIE YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS:
MCKaTh U HAXOJIUTh 00O0OIIEHHBIE CIOCOOBI PElIeHUs 3a/1ad, B TOM YUCIIE, OCYIICCTBIATh
pa3BepHYTHIM MHGOPMAIMOHHBINA MOUCK M CTAaBUTh HAa €r0 OCHOBE HOBBIE (yueOHBIE U
MO3HABATEIbHBIC) 3a/1a4H;
KPUTUYECKH OIEHUBAaTh M HWHTEPHIPETUPOBATh HMHPOPMAIMIO C Pa3HBIX [O3UIUH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUMS B UHPOPMAITMOHHBIX UCTOYHUKAX;
WCIIOJIb30BaTh Pa3JIMYHbIC MOJCIBHO-CXEMAaTUYECKUE CPEACTBA ISl MPECTaBICHUS
CYLIECTBEHHBIX CBSI3€d M OTHOILIEHWM, a TaKXe IMPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMAIIMOHHBIX UCTOYHUKAX;
HAXOJIUTh U MPUBOJUTH KPUTUUYECKUE apTYMEHThI B OTHOIICHUU JEUCTBUN U CYXJICHHUI
JPYroro; CIOKOWHO M PasyMHO OTHOCUTHCS K KPUTUUECKUM 3aMEUaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXJICHUS, paCCMaTPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;
BBICTPANBaTh MHIUBUIYATbHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYEHUS
CO CTOPOHBI JPYTMX YYACTHUKOB U PECYPCHBIC OTPAHUUCHHS; MEHATh U YIEPKUBAThH
pa3HbIC MO3UIMHU B IO3HABATEIIBHOU JICSITEIIHHOCTH.

KoMmMmyHHMKaTHBHBIC YHUBEPCATbHbBIC YUCOHBIC JICHCTBUS:
OCYIIECTBIIATh JEIOBYK0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(kak BHYTpH OOpa3oBaTEbHON OpraHu3alvy, TaK M 3a €€ MpejaesiaMu), MOoa0upaTh
NapTHEPOB JIJIsl JIEJIOBOM KOMMYHHUKAIIUU UCXOJ U3 COOOpaKeHUM Pe3yIbTaTUBHOCTH
B3aUMOJECHCTBHS, @ HE TUYHBIX CUMITATHII;
OpU OCYIIECTBICHUHM TPYIIOBON pabOThl OBITh KaK PYKOBOAMTENEM, TaK M YICHOM
KOMaHJbl B Pa3HbIX POJSAX (FE€HEpaTop HAEH, KPUTHUK, HCIOJHUTENb, BBICTYHAIOUIUH,
IKCTEPT U T.1I.);
pPa3BEpPHYTO, JOTHUYHO M TOYHO M3JaraTh CBOK TOYKY 3pEHHS] C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCHbMEHHBIX) SI3bIKOBBIX CPEJCTB;

IlpeamerHble:
packpeiBaTh Ha MpUMEpax poJib XUMHUU B (OPMHPOBAHUU COBPEMEHHOW HAy4YHOMU
KapTUHBI MUPA U B PAKTUYECKON IEATEIIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBaTh Ha MpPUMEPAX B3aUMOCBSI3b MEXKIYy XUMHEH H  JpYyTrUMH
€CTECTBEHHBIMU HAaYKaMU;
pPacKpbIBaTh Ha IPUMEpPAX MOJOKEHUS TEOPUU XUMUUYecKoro ctpoerust A.M. bytneposa;
noHuMaTh Qusndeckuii cmoicn I[lepuonnueckoro 3akona JI.MI. MeHneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB U 00Pa30BaHHBIX MU
BEILIECTB OT 3JIEKTPOHHOI'O CTPOEHUS aTOMOB;
OOBSCHATHh MPUYNHBI MHOTOOOpA3Hs BEIIECTB HA OCHOBE OOIIUX MPEICTAaBICHUN 00 MX
COCTaBE U CTPOCHUU;
MPUMEHSThH MpaBUiia CUCTEMATUYECKOW MEXIYyHAPOJHONW HOMEHKJIATYphl KaK CpEeICTBa
pa3uyeHus U UACHTU(UKAIMK BEUIECTB 110 UX COCTABY U CTPOCHHUIO;
COCTaBJISITb MOJICKYJISIDHBIE U CTPYKTYpHbIe (OPMYJIBI OPraHMYECKHX BEILIECTB Kak
HOcHUTeNeld WH(MOpPMAIMU O CTPOCHHUM BEIIECTBA, €T0 CBOWCTBAX M MPUHAJICKHOCTH K
OMpEe/IeICHHOMY KJIacCy COCAMHEHUI;
XapaKTepu30BaTh OpPraHMYECKHWE BEIIECTBa 10 COCTaBYy, CTPOCHUIO M CBOMCTBaM,
YCTaHABIIUBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY JAaHHBIMU XapaKTepUCTUKAMU
BEILIECTBA;
MPUBOAUTH MPUMEPbl XUMHUYECKUX PEAKIUM, PacKpbIBAIOIIMX XapaKTEpHbIE CBONCTBA
TUMHWYHBIX MPEICTaBUTEIEH KIACCOB OPraHMYECKUX BEHIECTB C  IEIbI0  HUX
uaeHTU(PUKAINU U 00bSICHEHUS 001aCTU TPUMEHEHHS;




MIPOTrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHUU O
TUNIAX XUMUYECKON CBA3U B MOJIEKYJIaX PEareéHTOB U UX PEaKUMOHHOM CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHHUS O COCTaBE, CTPOEHUMM M XMMHYECKUX CBOWMCTBAX BEILECTB IS
0e30MacHOro MPUMEHEHHUS B MPAKTHYECKOU EATEIbHOCTH;

MPUBOJUTH MIPUMEPHI MPAKTUYECKOTO MCIOJIH30BAHUS MPOIYKTOB MepepadoTKu HEPTH U
MPUPOAHOTO Ta3a, BHICOKOMOJEKYJSIPHBIX COCIWHEHUN (TOJUATHIIEHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOT'O BOJIOKHA);

MIPOBOJUTH OMBITHI M0 PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB: TIMUEPHUHA, YKCYCHOMN
KHUCJIOTBI, HEMpPEAENbHbIX JKUPOB, TIIOKO3bI, Kpaxmasua, OCJIKOB — B COCTABE MUIIEBbIX
MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

BJIAJETh MpaBUJaMU U MpueMaMu 0e30macHoi padoThl ¢ XUMUYECKUMHU BELIECTBAMU U
71a60paTOPHBIM 000PYAOBAHUEM;

YCTaHABJIMBAThH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKkIMi U CMEUIEHUSI XUMUYECKOTO
paBHOBECHs OT Pa3iIMYHBIX (DAKTOPOB C IENIbIO OMpPENENeHUsI ONTUMAIbHBIX YCIOBUN
MPOTEKAHUSI XUMHUYECKUX TTPOIIECCOB;

OPUBOJUTH MPUMEPHI THAPOJIA3a COJIEH B TOBCEHEBHOM KU3HU YEJIOBEKA;

OPUBOAUTL TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKkIuid B  MPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEAESITEIbHOCTH OPraHU3MOB;

OPUBOAUTL TPUMEPHl XUMHUYECKUX PEAKIUNA, PACKPBIBAOIIMX OOIIHME XUMHYECKUE
CBOICTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIOB,;

OPOBOAUTH pacyeThl Ha HAXO0XKICHHE MOJICKYJISIpHOU (OpMYJbl YIJIEBOAOPOJA IO
OPOJYKTaM CropaHus M 10 €ro OTHOCHTENbHON IUJIOTHOCTH W MAacCOBBIM JOJSIM
AJIIEMEHTOB, BXOJISIIIUX B €r0 COCTAB;

BJIaJIETh TMpaBWJIaMU O€30MacHOTO OOpalieHusi ¢ €IKUMH, TOPIOYUMH U TOKCUYHBIMHU
BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUMU;

OCYIIECTBIISITh MOUCK XUMUYECKONM HHGPOpMAIMKM IO Ha3BaHMSIM, HJIEHTU(HUKATOpaAM,
CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KPUTHYECKH  OLICGHWBATh W  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HH(POpPMAIIHIO,
coJlepKallyocs B COOOIICHHSIX CPEACTB MaccoBoil mHbopmManuu, pecypcax UnTepHeTa,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
EJISIX BBISIBIICHUS OMIMOOYHBIX CY>KJIEeHUN U (OPMHUPOBAHUS COOCTBEHHOM MO3UIINY;
NPEJICTABIISATh MYTH PEIICHUs TI00aJbHBIX MPOOJEM, CTOSIIMX MEpe] YeTOBECYECTBOM:
HKOJIOTHYECKUX, SJHEPTE€TUUECKHUX, CHIPbEBBIX, H POJIb XUMUU B PEIICHUH dTUX MPOOIIEM.
WUTIOCTPUPOBATh Ha MPUMEpPax CTAHOBJICHHE W 3BOJIIOLMI0 OPraHUYECKOM XUMHUHU Kak
HayKH Ha Pa3IM4YHbIX UCTOPUUYECKHUX ATAllaX €€ Pa3BUTUS;

UCIIOJIb30BaTh METOAbl HAyYHOTO MO3HAHUS MPHU BBHINOJHEHHH MPOEKTOB M Y4YEOHO-
UCCIIEIOBATEIbCKUX 3aJad [0 H3YYEHHMIO CBOMCTB, CIOCOOOB TOJNyYeHHUS W
pacrio3HaBaHUs OPraHUYECKHUX BEIIECTB;

OOBSCHATh TPUPOIY M CHOCOOBI OOpa3oBaHUS XWMHUYECKOW CBSI3U: KOBAJCHTHOMN
(mOJIApHOM, HEMOJIAPHOW), MOHHOM, METAJUIMYECKOW, BOJAOPOAHOM — C IEJNbI0
OnpeieNIeHNUs] XUMHUYECKON aKTUBHOCTHU BEILIECTB;

YCTaHABIIUBaTh TE€HETUYECKYIO CBS3b MEXKAY KJlacCaMHU OPraHMYEeCKHUX BEIIECTB IS
000CHOBaHMS MPUHITUIINATHFHON BO3MOXXHOCTHU TOJYYCHUS OPTaHUYECKUX COCTUHEHUHN
3a/IaHHOTO COCTaBa U CTPOCHUS;

YCTaHaBIIMBATh B3aUMOCBSI3H MEXy (akTaMu U TEOPUEH, MPUUYUHON U CIIEICTBUEM IIPU
aHanu3e MpoOJIEeMHBIX CUTyallMii U OOOCHOBAHMM MPUHUMAEMBIX PEHICHUNA Ha OCHOBE
XUMHUYECKNX 3HAHUU.



Coaepxkanue nmporpaMmmsbl

Tema 1. IIpeamer opranudeckoil xumuu. Teopusi CTPOEHHMSI OpPraHMYeCKHX
COeIMHEeHM I

IIpenmer  opranmyeckoid  xumuu. CpaBHEHHME  OPraHUYECKHX  COCIAMHEHUH  C
HeopraHudeckumu. lIpupo/HbIe, HWCKYCCTBEHHBIE M  CHHTETUYECKHE OPraHUYECKHUE
COEIMHEHMUSL.

BanenTtHoCcTh. XHMMHUYECKOE CTPOCHHME KaK IMOPSAJOK COEAUHEHUS ATOMOB B MOJIEKYJIE
COIVIACHO UX BaJCHTHOCTU. (OCHOBHBIE TMOJIOKECHHUS TEOPUU CTPOCHUS OPraHUYECKUX
coenuHeHUM. [loHATHE O TOMOJOrMH M TOMOJIOTaX, U30MEPUM U H30MeEpax. XUMHYECKHE
bopMyIBl U MOJIENIM MOJIEKYJT B OPTraHMYECKON XUMUHU.

Kontposbnas padora Nel mo teme: «IIpeagmer oprannueckoil xumuu. Teopus cTpOeHHUs
OPraHNYECKUX COCAUHECHUI

Tema 2. YriieBoaopoas! 1 UX NPUPOIAHbIE HCTOYHUKH

[IpenenbHbie yrieBOAOpOAbl. AJKAaHBI. AJIKAHBI: TOMOJIOTMYECKUW psii, HU30MEpUs U
HOMEHKJIaTypa ajJKaHOB. XMMHUUYECKHE CBOMCTBA ajKaHOB (Ha MpUMEpPEe METaHAa U DTaHA):
TOpeHue, 3aMElICHUEe, pa3NokKeHUe U JerujapupoBanue. [IprumMeHeHuE allKaHOB HAa OCHOBE
CBOMCTB.

HenpenenbHble yriaeBoaopoabl. AJIKEHbI. ODTWIEH, €ro TOJy4YeHHE (JIeTUIpUpOBaAHUEM
dTaHAa W JIeTUApaTalMeld dTaHoia). XUMHUUYECKHE CBOWCTBA HTujeHa (oOecIBeurBaHUE
OpoMHOW BOJABI M pacTBOpa TNI€pMaHraHata Kajius), TUIpaTalus, OJTUMEpU3aIius.
[TonuaTuieH, ero cBOMCTBa U NpuMeHeHue. [IpruMeHeHne 3TuIeHa Ha OCHOBE CBOMCTB.

Ankanuensl u kayuyku. [loHsTre o0 amkaaueHax Kak yriieBOJOPOJaX C ABYMS JTBOWHBIMH
CBs3sIMU. XUMHUYECKHME CBOMCTBa OyramueHa-1,3 u wu3ompeHa: obOecuBeurBaHUE OpPOMHOMN
BOJBI U MOJUMEpU3alus B Kayuyku. Pe3una.

ANKUHBI. AUETWIEH, €ro NOJy4eHHE MUPOJIU30M MeTaHa W KapOUIHBIM CIOCOOOM.
XUMHUYECKHe CBOMCTBAa  alleTWJIeHAa: TOpeHHue, oOeclBeunBaHHE OpPOMHOW  BOJIBI,
IPUCOEINHEHUE XJIOPOBOIOPOAA U Tuapartauusd. [[puMeHeHne aleTuieHa Ha OCHOBE CBOMCTB.
Peakuusa nonuMepusanuu BUHWIXJIopUaa. [lonTuBUHUIXIIOPUA U €r0 IPUMEHEHUE.

ApoMatuueckue yrieBoJgopoabl, wiu apeHbl. benzon. [lomydenwe OeH3zona U3
[IUKJIOTEKCaHa U alleTHIIeHa. XMMUYECKUE CBONCTBAa OEH30Ja: TOPEHHUE, rajJoreHUPOBAHHUE,
HuTpoBanue. [IpuMeHeHue OGeH30J1a Ha OCHOBE CBOWCTB.

[Tpupoansbiii ra3z kak TomauBo. [IpenmymiecTBO NpupogHOro rasa nepe APyruMu BUIAMU
ToruinBa. CocTaB MPUPOJHOTO ra3a.

Hed1s. CocTaB u nepepadbotka Hedtu. Hedrenponykrel. bensun u nmoustue 06 OKTaHOBOM
qucIe.

Kamennsiii yroab u ero nepepadorka. KokcoxumMudeckoe Ipou3BOACTBO H €TI0 IMPOIYKITHSL.

Kontpoabhasi pa6ora Ne2 nmo teme «YTI€BOJOPOIBI U UX IPUPOTHBIE HCTOYHUKI
Tema 3. Kucaopoa- u a3orcoaepxaiye opraHuyecKue CoeTuHeHU s

Onnoatomubie cnupthl. [lonmydeHue »5TaHONa OpPOXKEHHUEM TJIOKO3bl M THJpaTalueu
sTiiieHa. ['mapokcunpHas Tpynma Kak QyHKIMoHanbHas. [IpenctaBieHue O BOJOPOTHOU
CBs31. XMMUYECKUE CBOWCTBA dTaHOJA: TOPCHHE, B3aUMOJCHCTBHE C HaTpueM, 0Opa3oBaHHUE
MPOCTBIX U CJOXKHBIX 2(DHUPOB, OKUCICHHE B anbaeruj. [IpuMeHeHMe 3TaHONIa HAa OCHOBE
CBOMCTB. AJIKOTOJIU3M, €T0 MOCJIEACTBUS U MPEIYyIPEKIACHUE.

MHoroaroMHble COUpPTHL. [JNHOEPUH Kak MPEACTABUTENb MHOTOATOMHBIX CIHPTOB.
KauecTBeHHas peakiusi HA MHOroOaTOMHBIE cIUPTHL. [[puMeHenne rnuuepuHa.

®enou. BzauMHoe BiausiHMEe aTOMOB B MOJIeKyJie (DeHoJia: B3auMOACHCTBHE C THAPOKCHIOM
HaTpusi W a30THOM kucnotol. Ilomukonnencamusi ¢eHona ¢ QopManbaerujgoMm B
dbenondopmanpaeruanyo cMoiay. IIpumenenne eHoa Ha OCHOBE CBOMCTB.



Anprernnbl U KeTOHBI. [lonydeHue aibAeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
XUMUYECKHE CBOMCTBA albJErMIOB: OKHCIECHHE B COOTBETCTBYIOILYIO KHUCIOTY H
BOCCTaHOBJICHHE B COOTBETCTBYIOIIMI ciupT. [Ipumenenue popmanbaeruaa u aueraibaeruia
Ha OCHOBE CBOWCTB. [IoHsATHE O KETOHAX.

Kap6onoBbie kuciaotel. IlonyuyeHue KapOOHOBBIX KHCIOT OKHCICHHEM ajibJETH/I0B.
XHUMHUYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: O0IIKME CBOMCTBA C HEOPraHUYECKUMU KUCIOTaMHU
U peakuus srepudukannu. [IpumeHeHne ykCycHONU KMCIOThl HA OCHOBE CBOMCTB.

Cnoxuble 3¢upbl U xkupbl. [lonydeHue CclOXHBIX 3(PUPOB peakuuend 3TepupuKanuu.
Cnoxnble 3(upbl B npupoge, ux 3HaueHue. lIpuMeHeHHe CIOXKHBIX 3(UPOB HAa OCHOBE
CBOWCTB.

XKupsl kak ciaoxxkHble 3QUpbl. XUMHYECKUE CBOMCTBA KUPOB: TUAPOIU3 (OMBUIEHUE) U
TUJPUPOBAHUE KUIKUX KUPOB. [[puMeHEeHNE KHUPOB HA OCHOBE CBOMCTB.

VYrneBoasl. YTrneBoAbl, MX KiaccUUKalUsA: MOHOcaxapuibl (TJIOK03a), JHCaxXapuibl
(caxapo3a) u monmcaxapuzibl (Kpaxmaa M LeJUTI0j03a). 3HA4YeHHE YIJIEBOJAOB B IKUBOU
IPUPOJIE U B JKU3HU YEIOBEKA.

['moko3a — BelIECTBO C JIBOMCTBEHHOM (YHKUHMEW — allbAeruAoCHUpPT. XUMHYECKUE
CBOICTBA TJIIOKO3bl: OKHCJIEHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBJIEHME B COpOMT,
OposkeHue (MOJIOYHOKHUCIIOE U criupToBoe). [IpruMeHeHue ritoko3bl Ha OCHOBE CBOMCTB.

HMucaxapuasl 1 nonucaxapuipl. [IoHATHE 0 peakUUAX MOJMKOHIAEHCAMK U THIPOJIN3a HA
IpUMepe B3aUMOIPEBPALLIEHUN: TTIF0OK03a <>TI0JINCAXAPHU/IL.

Amunsbl. Tlonatue o6 amuuax. IlodyuyeHue apoMaTHyecKoro amMuHa — aHWIMHA — U3
HUTpOOEH30J1a. AHMIMH KaK OpraHMYecKoe OCHOBaHHME. B3amMHOe BIMSHHUE aTOMOB B
MOJIEKYJIE aHWJIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWMCTB U B3aMMOJIEHCTBHE C OPOMHON BOJOH.
[IpuMeHeHnEe aHUIMHA Ha OCHOBE CBOMCTB.

AmunokucnoTsl. benku. Ilonyuenne aMMHOKHUCIOT U3 KapOOHOBBIX KUCIOT U THAPOITU3OM
0esikoB. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COSAMHEHUI:
B3aUMOJEHCTBHE CO LIEJI0YaMH, KHCIOTaMHU U JAPYT C APYyroM (peakiusi MOJUKOHICHCALUN).
ITentuaHas cBs3p ¥ nonunenTuasl. [ I[puMeHeHrne aMUHOKUCIIOT HA OCHOBE CBOMCTB.

['eHeTnueckas CBsA3b MEXKY KJIacCaMU OPTaHUYECKUX COCTMHEHUM.

Kontpoabnass padora Ne3 mo Teme «Kuciopon- u aszorcoiaepkaiiue OpraHU4YecKue
COETMTHEHUS»

Tema 4.0Oprannyeckasi XumMusi ¥ 0011eCTBO

buorexnonorusa. Ilepuonbr pa3Butug. Tpu HampaBieHUs OHWOTEXHOJOTHHU: TEHHAs
WHXXEHEpHsI, KIETOYHAsi WHXKEHepus, Ouonormdeckas umkeHepus. MO wu TpaHcreHHas
MPOAYKIHMS, KIOHUPOBAHHUE.

Knaccudukanus monumepoB. MckyccTBeHHbie mnonumepsl. [lomydeHne HCKYCCTBEHHBIX
MOJINMEPOB, KaK MPOIYKTOB XUMHUYECKOW MOAU(PUKAIUUA TPUPOJTHOTO MOJIUMEPHOTO CHIPHS.
HckyccTBeHHbIE BOJIOKHA (AlI€TaTHBIN 1IENK, BUCKO3a), UX CBOICTBA U MPUMEHEHUE.

Cunretnyeckue nonumepbl. [lolydeHne CHUHTETHYECKMX TMOJHUMEPOB  PEAKIUSMHU
MOJIMMEPU3ALNHN U MONUKOHJAeHcauu. CTPYKTypa MOJIUMEpOB: JUHEWHAs, Pa3BETBIEHHAS U
MpOCTpaHCTBEHHAsA. [IpencraBurenn CHHTETUYECKHX IIIACTMACC: IOJUATHIEH HU3KOIO0 H
BBICOKOT'O JaBJICHUS, OJUMPONUIIEH U MOJIUBUHUIXJIOPUI. CUHTETUYECKUE BOJIOKHA: JIaBCaH,
HUTPOH U KaIlpOH.

Kountpoabnasi padora Ne4 nmo teme: «Opranndeckasi XuMusi U 0OIIECTBO»

XuMHYEeCKHMH NMPAKTHKYM «PacnozHaBaHMe M CBOICTBA HEKOTOPBIX OPraHUYECKHUX
COeIMHEeHH D)

Hrorosasi KOHTpOJIbHa"A padoTa 3a kypc 10 kiacca



TemarTuueckoe IVIAHUPOBAHHUE

Ne Tema KoJu-Bo KouunuectBo KouunyectBo
4acoB NMPaKTHYECKHX KOHTPOJIBHBIX
1 | Paznmen 1. [Ipeamer opranuueckoit 4
XuMuu. Teopus cTpoeHus
OPraHUYECKUX COCTMHEHUN
2 |Pazgen 2. VYraeBomgopoasl W HX 19 1
IIPUPOIHBIE UCTOYHUKHU
3 [Pazgen 3. Kucmopon - w 27 1 1
a30TCOACPKAIHC OpPTraHUYCCKHUC
COETUHEHUS
4 | Paznen 4. Opranuyeckass XuMus U 11 1 1
00111eCTBO
5 | [loBTOpenue u 06001IEHNE Kypca 10
Hroro: 68 yacos 2 3
KanengapHo — TeMaTH4eCKMH IJIAH
Ne Ne Tema Koa-Bo | Jlara Jdara | JlomamHee
ypoKa | ypoka B 4acoB no no 3alaHue
pasjaeJe IIaHy | ¢Qakry
Tema 1. Ilpeamer oprannyeckoii xumuu. Teopusi cTpoeHus OpraHUuYecKUX coeMHeHnii A. M.
Bytieposa (4 yaca)
1 1 HNHCTpyKTaX 110 TEXHUKE 0€301MaCHOCTH, 1 81,
MIpaBHJIa TIOBEICHUS B KAOMHETE XUMUH. MOJITOT.
[IpenMeT opraHM4ecKOi XUMUHU. co0O0IIIEHE
2 2 Teopust CTpOEHUSI OPraHUIECKUX BEIIECTB. 1 82,c.10-12
3 3 N3omepsl. Buasl nzomepun. 1 82,c.13
4 4 Xumudeckue GopMysIbl B MOJICTH MOJICKYJT 1 C.14-15
B OPraHUYeCKON XHMHHU.
Tema 2. YriieBoaopoabl H MX NpUpoaHbie HcTouHnKH (19 yacoB)
5 1 [IpupoaHbIil Ta3 Kak HICTOYHUK 1 8 8, ymp.7
YTJIEBOJOPOIOB.
6 2 Anxanpl. CTpoeHHE M1 HOMEHKJIATypa. 1 8 3, BhIyu.
TOMOJIOT.
psn
7 3 CBoiicTBa, NOJIyU€HHE U IPUMEHEHUE 1 8 3, ymp.1,2
AJIKAHOB.
8 4 Ankensl. CTpO€HHE U HOMEHKIIATypa 1 8 4, ymip.5
9 5 AnkeHbl. XMMHUYECKUE CBOMCTBA U 1 8 4, ymip.8
MIOJTy4YEHHE.
10 6 [Tomuatunen. Crpoenue, cBOWCTBA U 1 3anucu B
MIPUMEHEHHE. TeTpau
11 7 Ankanuenbl. CTpo€HUE U CBOICTBA. 1 85,¢.30
12 8 [Tony4yeHue AMEHOBBIX YrI€BOJIOPOIOB. 1 85,c.32
Kayuyku u pesuHa.
13 9 Anxunsl. CTpoeHHE, HOMEHKIIaTypa U 1 8 6, ynp.3,4
MOJTy4eHHe.
14 10 AnxuHbl. XMMHYECKHE CBOMCTBA U 1 8 6, ynp.5,6
MIPUMEHCHHE.
15 11 Apomatuyeckue yrieBoaopoabl (ApeHsl). 1 87, ynp.3,4
Ctpoenue u noxydeHue OeH3oa.
16 12 XuUMHUUECKUE CBOMCTBA OEH301a. 1 § 7, yup.7
IIpuMeHeHne apoMaTHYeCKuX




YIIIEBOJIOPOJIOB.

17 13 Hedrp n HedrenpomyKTs 1 §9,c.47

18 14 BbeszomacHoe oOparienue ¢ 1 89, ynp.8
HeTEenpoIyKTaMu B OBITY U Ha
MIPOU3BOJICTRBE.

19 15 Pemienue 3a1a4 Ha BeIBeZICHHUE (OPMYIIBI 1 Pemuth
OpPraHU4eCcKOTO BEIIECTBA 10 U3BECTHHIM 3agaqy
MacCCOBBIM JIOJISIM XUMHUYECKHX JIIEMEHTOB

20 16 Pemenue 3a1a4 Ha BeiBeZIeHHE (OPMYIIBI 1 Pemmtp
OpPraHU4ecKOTO BEIIEeCTBA C 3agaqy
WCIIOJIb30BAHUEM CXEMbI XUMHUECKOTO
YpaBHEHHUS U C UCHIOJIH30BAHNUEM TTOHSTHUS
obmrast opMysa OPraHuIECKOTO BEIIECTRA.

21 17 O00011eHne 1 cucTeEMaTU3aIUA 3HAHUI 00 1 CocraBuTh
YIII€BOJIOPOJIax. TECT

22 18 [ToaroToBka K KOHTPOJBHOU paboTe MO 1 [ToaroroBu
TeMe: YTJIEBOAOPOIbI. ThCS K K/p

23 19 KonTtponsnas padora Ne 1 o teme: 1
«YTIE€BOIOPOABD.

Tema 3. Kucjiopoa- u a3orcoaep:kaiiue oprannueckue coeunenns (27 4acos)

24 1 Crnuptsl. CTpoeHne, HOMEHKIIaTypa, 1 811,c.58
MOJTy9eHHE.

25 2 XUMHYECKHE CBONCTBA U TIPUMEHEHUE 1 811,c.60
ATaHOJIA.

26 3 MHOTr0aTOMHBIE CITUPTHI. 1 812,

ymp.3,4

27 4 KameHnHbIi1 yrob 1 €ro uCnojib30BaHue. 1 810, ¢.52

28 5 ®denoisr. CTpoeHHUE U MOTyJIEHHUE. 1 8 13, ymp.1

29 6 B3anMHOe BiMsiHEE aTOMOB B MOJICKYJIE 1 8 13, ymp.7
(deHomna, ero XuMU4IecKue CBOMCTBA U
IPUMEHEHHE.

30 7 Anwsaerunel. CTpoeHre, HOMEHKIIATypa, 1 814, ¢.70
CBOICTBA.

31 8 [Tonydyenue u npuMmeHenue Gopmanbaeruaa 1 814,c.74
W alneTalibIerua.

32 9 Kap6onogsie kuciaotel. CTpoeHue, 1 815,¢.76
HOMEHKJIATypa, CBOICTBA.

33 10 [Tonyuenue u npuMeHeHue KapOOHOBBIX 1 815,¢.78
KHCJIOT. BBICIINE )KUPHBIC KUCIIOTHI.

34 11 CrnosxHble 3upsbl. 1 816, c.81

35 12 JKuper. 1 816, ¢.83

36 13 Yrineoabl. CocTaB, Ki1accuukanus u 1 817, c.87
3HAYCHHE YIIICBOJIOB

37 14 I'moko3a. CTpoeHue, CBOMCTBA U 1 817,c. 88
IPUMEHEHHE TIIHOKO3bI.

38 15 Hucaxapunel u nonucaxapuasl. [lonstue o 1 §17,¢c.90
peaKuusx NOJMKOHJCHCAIIMH U THIPOJIH3a.

39 16 AMUHBI. 1 818,¢.93

40 17 AHUIUH. 1 3anucu B

TeTpau

41 18 AMUHOKHCIIOTBL. 1 819, c.98

42 19 benku — 6uononumepsl. CTpoeHue u 1 §19,c.100
(GyHKIMHU OENKOB.

43 20 CBoiicTBa OEIKOB U MX 3HAUCHHE. 1 8 19, yrip.9

44 21 HyxnennoBble kucnoTsl. buorexHonorus u 1 3anucu B
TeHHAsI HHYKEHEPUS TETpau

45 22 ['eneTnyeckas cBsI3b MEXTY KJaccaMu 1 8 20, ymip.3




OPraHUYECKUX COETUMHEHUM.

46 23 OTtpaboTKa HAaBBIKOB U YMEHHI B PELICHUU 1 § 20, ymp.6
TCHETHUYECKUX [IETTOYEK MPEBPAICHU.
47 24 O000111eHME U cUCTEMATHU3AIlNs 3HAHUH O 1 BrimoHuTh
KHCIIOPOJI- ¥ @30TCOJIEPIKAIIUX TECT
OPraHUYECKUX COCTUHCHHUSIX.
48 25 [Ipaktuyeckas padora Ne | 1 Odopmuts
«MnenTrduKkanus opraHmuecKux paboTty
COEJIMHEHUIN
49 26 [ToaroroBka Kk KOHTPOJIBHOM padoTe. 1 [Toarorosu
ThCS K K/p
50 27 KonTpoasHas padora Ne 2 o Teme 1
«Kucnopon- u azorconepramue
OPraHWYECKUE BEIICCTBAY.
Tema 4. Oprannyeckasi xumusi 1 061ectTBo (11 yacon)
51 1 BuoTexHonorus 1 821,c.110
52 2 Ponb GnoTexHoNIOTHY B pelIeHUN 1 821, ymip.6
IIPOJIOBOJILCTBEHHOM MPOOIeMbl U
COXPAHEHUS 3JI0POBbS YEIIOBEKA.
53 3 [TonmuMepsI UCKYCCTBEHHBIC U 1 8§22,c.113
cuHTernyeckue. [lmactmaccel.
54 4 Bonokna. 1 8§22,c.115
55 5 [IpaxTrueckas padora Ne 2 1 Odopmuts
«Pacro3HaBaHre TUTACTMACC U BOJIOKOHY. paboty
56 6 Pemenue 3a1a4 Ha BBIBO (hOPMYITBI 1 Pemuth
OpPraHUYecKOTO BEIIECTBA IO MPOYKTaM 3amaqy
CTOPaHUs YTIIEBOJIOPOIOB.
57 7 Pemenue 3agau Ha BEIBO (POPMYITBI 1 Pemuth
OpPraHUYeCcKOTO BEIIECTBA IO MPOIYKTaM 3amaqy
CTOPaHUS KHCIOPOJICOICPIKAIINX
OpPraHMYECKHUX BEIICCTB
58 8 Pemenue 3agau Ha BBIBOJ (hOPMYIIBI 1 Pemuth
a30TCOJICPIKAIINX OPraHUICCKUX BEIIECTB T10 3amauy
MPOJYKTaM €ro CrOpaHusl.
59 9 O06001eHre u cucTeMaTu3alus 3HaHu| 1o 1 BrimosnHuTh
OpPraHu4ecKO XUMUH. TECT
60 10 [ToaroroBka K UTOrOBO¥ KOHTPOJIBHOM 1 IToarorosu
pabore. ThCSI K K/p
61 11 Hrtorosas KOHTpOJIbHAS paboTa. 1
IToBTOpeHue u 0600menne kypca (7 4acoB)
62 1 [ToBTOpEeHue. YriaeBoa0poibl. 1 CocTaBUTH
CXeMY
63 2 [ToBTOpEeHue. YriaeBoa0poibl. 1 BrImosHUTE
yIpaXHEeHH
s
64 3 [ToBTopenue. Kucnopoacoaepxarmiue 1 Pemuts
OpraHMYEeCKHe BEIIeCTBa KPOCCBOPJ
65 4 [ToBTopenue. Kucnopoacoaepxariune 1 Ocyiectu
OpraHMYECcKHe BEIeCTBa Th LEMOYKY
MpeBpalieH
1505
66 5 [ToBTOpeHue. A3oTcoaepiKarime 1 BremonHuTh
OpPraHUYeCKHe BEIIeCTBa. TECT
67 6 IloBTOpenue. ['eHeTHUECKas CBA3D MEKIY 1 IToBTOPUTH
KJIAaCCaMH OPraHUYEeCKUX BEIECTB. BECh
MaTepuan
68 7 HToroBelii ypok 1
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Onucanune y4e0HO-MeTOAMYECKOT0 U MATEPHAJIbHO-TEXHMYECKOI0 odecneyeHust
Y4eOHO — MeTOAMYECKOE 00ecreYeHne
[IpumepHass mporpamMma OCHOBHOIO o00miero oOpa3oBaHHMs MO XUMHUHU (0a30BBIil
YPOBEHb);
Vuebnuk Xumus 10 kmacc O.C.I'abpuensn, N.I'.Octpoymos, C.A. CnaakoB — M.:
[Ipoceemenune, 2019r.).
HNuTepHeT-pecypenbl:

http://www.mon.gov.ru MuarcTepcTBO 00pa3oBaHus U HAYKH
http://www.fipi.ru Tlopran ®UIIN - denepaibHblii HHCTUTYT MEAArOTHYSCKUX
U3MEpEeHUN

http://www.ege.edu.ru Iopran EI'D (nupopmarmonHoi noanepxkku EI'D)
http://www.probaege.edu.ru IMopran Enunslii 3x3ameH

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe oOpazoBaHUEH
http://www.infomarker.ru/top8.html  RUSTEST.RU -  ¢enepanbHbiii  1EHTp
TECTHPOBAHHSL.

http://www.pedsovet.org Beepoccuiickuit Matepuet-Ilencoser.
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