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m NPEONCIOBUE

IIpoucxopmsAiasa B HACTOAIIUI MOMEHT pedpopMa OOIIero
obpasoBauus Poccuiickoii Penepanum cBsidaHa C BBeJeHHEM B
nerictBue @PenepasbHBIX TOCYapPCTBEHHBIX 00Pa30BATEIbHBIX
craagaptoB (mamee — PI'OC). ®I'OC — sT0 paMOUHBIA HOpMA-
TUBHBIN JOKYMEHT, KOTOPBIH OIpeesideT TPU BUga TpeOOBaHUM
K OCHOBHOIT 00pasoBaTe/JIbHOM IIporpaMMe 00pasoBaTeIbHOI Op-
raHu3anuu, UMeIOINell TOCyJapCTBEHHYI0 aKKPEeIUTAIlUI0: Tpe-
00OBaHUS K CTPYKType IIPOrpaMMbl, TPeOOBAHUS K pe3yabTaTaM
OCBOEHUS IIPOrpaMMbl — IIPeIMETHBIM, MEeTAIIpeIMEeTHBIM U
JUYHOCTHBIM, TPeOOBAHUSA K YCIOBUSAM peasusaluu Imporpam-
mbel. Kasknasa obpasoBaTesibHaA OpraHu3anud, UMeIonad rocy-
IapCTBEHHYIO aKKpeauTaIuio, padpabaTeiBaeT OCHOBHYIO obOpa-
30BaTeJBHYIO IPOTPAMMY CAaMOCTOATEJNbHO. DeepaibHbIe TOCY-
IapcTBEeHHBbIe oOpasoBaTeJbHBbIE CTAaHZAPTHI O00ecIeYrBalOT
BapMaTUBHOCTh COJEPyKAHUS OCHOBHBIX 00pa30BaTeIbHBIX IIPO-
rpaMM, BO3MOYKHOCTH (hOpMUPOBaHUSA 00pPa30BaTEIbHBIX IIPO-
rpaMM Pal3JMYHOTO YPOBHA CJIOKHOCTHA YW HANPABJIEHHOCTH C
yueToM 00pasoBaTeJbHBIX MOTPEeOHOCTEe! 1 cmocoOHOCTel oOyua-
omuxcda. Takum o6pasom, Ipu paspadoTKe OCHOBHOI oO0pasoBa-
TeJIbHOI IPOTPpaMMbI YUUTBHIBAIOTCSA TUI 1 BUJ 00pasoBaTeIbHOM
oprammsaiuu, oopasoBaTebHbIe ITOTPEOHOCTU 1 3aIPOCHI yUaCT-
HUKOB 00pa3oBaTeJIbHOTO IIPOIlecca.

OcHoBHas oOpasoBaTesbHasd IIporpamMMa 0O0pazoBaTeIbHOIM
OpraHM3aluM CKJaIbIBaeTcA 13 IporpaMM HavyaJIbHOTO 00IIero,
OCHOBHOT'O O0IIIEr0 U CpeHeTo 00I1ero o0pa3oBaHUA M BKJIIOUAET
TpU paszesia: IeJeBOi, coaepKaTeJbHbIA U OPraHN3aI[MOHHbIA.
YuuTenb-nIpegMeTHUK IPUHUMAET yUaCTHE IIPeKae Bcero B hop-
MHPOBAHUY COEPIKATEIHHOTO pasiesia OCHOBHOM 00pasoBaTeib-
HOM IporpaMMBbI, TaK KaK UMEHHO B 3TOT Pa3fieJ BXOAAT paboune
OPOTPaMMBbI OTAEJbHBIX YUeOHBIX IIPEIMETOB, KYPCOB, OPUEHTHU-
POBAHHBLIX HaA AOCTUKEHWE IPEIMETHBIX, MeTalpeIMeTHBIX U
JUYHOCTHBIX Pe3yJIbTATOB, OMMCAHHBIX B IIEJIEBOM pasieie oC-
HOBHOII 00pa30BaTEJbHON IPOTPAMMEI.

Hacrosimee meTonmnueckoe mocodve, HallCaHHOE B COOTBET-
ctBun ¢ PenepaiabHBIM TOCYJapCTBEHHBIM 00pas3oBaTeIbHBIM
CTaHIAPTOM CpemHero o0Iero o0pasoBaHUs, MO3BOJIUT YUHTE-
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JIIO-TIPeMEeTHUKY He TOJBKO I'PAMOTHO COCTABUTDL PaboOUyIO IIPO-
rpamMmy, HO M OPraHM30BaTh AesATeJbHOCTD yUalllnxcsa Ha YPOKe,
KOHTPOJINPOBATh €€ pPe3yJbTaThl, HCIIOJb30BAaTh Pa3IUYHbIE
cpeicTBa O0yuYeHUsI, B TOM YMCJE JJIEKTPOHHBIE IIPUIOIKEHU
K y4eOHUKaM JUHUU U UHTEePHET-PEeCypPCHI.

Wcnonb3oBaHMe JaHHOTO ITOCOOMS TO3BOJIUT YUUTEIIM-TIPEI-
MeTHUKaM, paboramoiium no Y MK B. B. Epemuna, H. E. Kyssb-
meHKo, A. A JIposmosa, B. . Tepeuunna, B. B. JIyuuua, peanu-
30BaTh TpeboBaHUs, mnpeabaBiaseMmble PI'OC K pesyabTaTam
U YCJIOBUAM OCBOEHUSA TIpeJMeTa, a afMUHUCTpanuu obpasoBa-
TeJILHOW opraHm3anuu — TpeboBaHUSA K OCHOBHOU oOpasoBa-
TeJIbHOII IpOoTpaMMe B ee CoflepPs;KaTebHOM paseie.



PEKOMEHOALMN MO COCTABJIEHUIO
PABO4E/ NMPOrPAMMbI

m NOACHUTENBbHAA 3ATNCKA

IIpennaraemoe mocobue pacKpbLIBaeT comepsKaHue ooyue-
Hua xumnu yuamuxed 10—11 xaaccoB o011eo0pasoBaTeIbHBIX
opraHmusanuii Ha yriyojeHHoM ypoBHe. Ilocobue cocTaBiieHO HaA
ocHoBe PyHIaMEHTAJIBHOTO APa Colep:KaHus 0011iero o6pasoBa-
HUsA, TPeOOBAHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM oOpa3oBa-
TeJbHOI IIPOTPaMMBbI CPeJHero oo0Iero o0pasoBatus, IIPeICTaB-
JeHHBIX B PenepasbHOM T'OCYAApPCTBEHHOM O00pasoBaTeIbHOM
cTaHmapTe cpegHero (IIOJIHOTO) 00Iero oO0pasoBauus u Ilpumep-
HOU IPOrpaMMbI IO XMMUU CPEHEro o0111ero oopasoBaHus.

CoznepsxkaHune oOyUYeHHNsS PeaiM30BaHO B YyUeOHUKAX XWMUMU,
BBIMTYIEHHBIX U3HaTeIbCTBOM «I[podar:

Epemun B. B., Kysvmeurxo H. E., Tepenun B. H., IIpos-
dos A. A., Jlynun B. B. Xumus. YTIyOJeHHBIH ypPOBEHb.
10 xacc;

Epemun B. B., Kysvmenxo H. E., JIpozdos A. A., Jly-
Hun B. B. Xumusa. YriuyOJeHHbBIN ypoBeHb. 11 Kiacce.

Hacrosiiee mocobue peanusyer o0IIi1e eI CpeaHero ooIe-
ro ob6pasoBaHUs, aBTOPCKUWE HAEW DPa3BUBAIOIIEr0, COBPEMEH-
HOT'0, HAYYHO 000CHOBAHHOT'O KypCca XUMUU, BHYTPUIIPEIMETHEIE
u Me)KnpenmerHble cBA3u. [locobue mpexycmarpuBaer GopMu-
poBaHUe YHUBEpPCAJbHBIX YUeOHBIX AeticTBuii yuarmuxcs (YY),
MO3BOJISIET OCYIIECTBJSATh CUCTEMHO-IEeATeIbHOCTHBINA W IIpaK-
TUKO-OPUEHTUPOBAHHBIN ITOAXOIBLI B OOYUEeHUN.

JlarHOEe T1OCOOMe TO3BOJIUT YUYUTEJIM-TIPEeIMETHUKAM
paspaborarh pabouyio IIporpaMmMy Yu4eOHOTOo IIpeaMeTa « X ITMUsI»
IJIS CBOEro o0pasoBaTeIbHOTO yUYPEe:KIeHUs B COOTBETCTBUU C
TpeboBanuaMU, npeabaBiagdeMbiMu PI'OC, coriiacHO KOTOPBIM
paboure mporpaMmbl y4YeOHBIX IIPeAMETOB (KYPCOB) MOJIKHBI
obecrieunBaTh AOCTUIKEHUE IIJIAaHUPYEMBIX DPe3yJbTaTOB OCBOE-
HUS OCHOBHOU 00pa30BaTeJIbHOM IporpaMMbl, paspadaTblBaloTCs
Ha OCHOBe TPebOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00-
pPas3oBaTeJIbHOI IPOTPaMMBI C YUYETOM IIPOTPAMM, BKJIIOUEHHBIX
B €e CTPYKTYDPY, U JOJKHBI COIEPKATH:

1) nianupyeMble pe3yJIbTaThl OCBOCHUSA YUeOHOTO IpeaMeTa,
Kypca;



2) comepskaHmMe yueOHOTO IpeaMeTa, Kypca;

3) TemMaTUUeCcKOe IIJIaHMPOBaHNUE C YKasaHUeM KOJIMYeCcTBa
YacoB, OTBOAMMbBIX Ha OCBOEHUE KaKI0M TeMBI.

IToco6ue BKJIIOUAET CIIeAYIOIINe Pa3lesIbl:

e O01asa XxapakTepUCTUKA YUeOHOI0 IIpeaMeTa « XUMUI» .

e Pabouasa mporpamMma yueOHOTO IpeaMeTa «XUMUA» Ha
yry6JIeHHOM yPOBHE CpeaHero ooI1ero o6pasoBatms.

o ITpuiioxxeHu4.

B paspene «O0masi xapakTepucTHKAa yuye0HOro mpeaMeTa
«XuMHuA» KOHKPETU3SUPYIOTCA O0IIHe IeJiu CpelHeTo 00IIero 06-
pasoBaHUS C yUyeTOM cIlellu(pUuKU mpeamera «XUMUS», IIPUBO-
OSTCS OCOOEHHOCTM COLep KaHus oOydueHUs XMMHU B CPegHel
IITKOJIe, OCBEMIAI0TCA [eHHOCTHRIE OPUEHTUPHI XUMUYECKOTO 00-
pasoBaHUs, XapaKTepuayeTcs MECTO ydueOHOTo mpeaMeTa «Xu-
MuA» B yueOHOM IJIaHe, QOPMYJIUPYIOTCA Pe3yabTaThl 00yUeHU A
U OCBOEHUS COJep:KaHus yuyeOHOro mpeamera «XuMusa» (Jamd-
HOCTHBIE, MeTalpeMeTHbIe U IPeIMeTHRIE).

B pasgene «Pa6ouasa nmporpaMmMa yueGHOr0 ImpeamMeTa «XH-
MHUS» Ha YIIIyOJeHHOM yPOBHE CPeIHero o0Iiero oo0pa3oBaHusi»
TIpeJCTaBJIEeHO COJepP:KaHre B COOTBETCTBUU C TPeOOBAHUSIMU
dIr'ocC:

1. IImanupyemMble pes3yJbTaThl OCBOEHUA YUeOHOrO mpeameTa
«XumMus» Ha yriy0JeHHOM YPOBHE cpeaHero o0Iero oopasosa-
HUS.

2. Comep:xaHue yueOHOro npeamera « XUMHUSA» Ha YIIyOJIeH-
HOM yPOBHE CPeIHEro o0Iero oo6pasoBaHusd, peaansyeMoe ¢ mo-
MOIITbI0O JUHUY YUEOHUKOB, KOTOPOe KOHKPETU3UPYET CoepsKa-
HUe XUMUUYECKOro o0pas3oBanus, IIpeAcTaBiennoe B DyugameH-
TAJBHOM sApe colepsKaHmus o0iero obpasosanus. IIpu orbope
coflep:KaHUsA YUYUTHIBAJIOCH, UYTO 3HAUUTEJbHAA YaCTh XUMUUE-
CKUX 3HAHUMH, IPeACTaBJIeHHBIX B @yHIaMEeHTAJIbHOM SApe, OC-
BO€HA IIKOJILHMKAaMU B OCHOBHO ITIKOJIE.

3. TemaTuueckoe mIaHUpPOBaHNEe yueOHOTO Ipeamera «Xmu-
MUSa» Ha yIIyOJIeHHOM YPOBHE CpedHero obImero oopasoBaHusd C
yKasaHMeM KOJNUeCTBa YacOB, OTBOAMMbBIX HA OCBOEHME KaK 0
TeMbI. TO CJEAYIONIasa CTYIeHb KOHKPETU3AIlUU CONepP KaHUA
XUMUYECKOTO 00pasoBaHMUA, KOTOpPOe IIPeACcTaBJIeHO Ha yIIyO-
JIeHHOM ypoBHe. I[IpeaMeTHBIe 1eN U MJIaHUPyeMble Pe3yJbTa-
TBI 00yYeHUsI KOHKPETU3UPOBAHBI 4O YPOBHA OCHOBHBIX BUIOB
yueOHBIX NeHCTBUII yUaIlluxCcs, ONMMCAHHBIX B TepMuHax «IIpo-
rpaMMbl QOPMUPOBAHUSA U PA3BUTHUA YHUBEPCATIbHBIX YUeOHBIX
medicTBuiiy. Ilpu M3yueHUM XUMUU BEAYIIYIO POJIb UT'PAET IO-
3HaBaTeJbHAA eATEeJIbHOCTh, IIO9TOMY OCHOBHBIE BUAbI YUEOHO
IesATeIbHOCTH yUallluXCcsA Ha YPOBHE YUeOHBIX AENCTBUI BKJIO-
YaT YMEHUs OBJaJeBAaTh MeTOJaMHU HayYHOTO IMO3HAHUS, Xa-
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paxTepu30BaTh, OOBACHATDH, KJIACCU(PUIIMPOBATH, BBLIMOJHATH
XUMUYECKUII 9KCIIEPUMEHT u T. A. Kpome TOro, remaTuuecKoe
IJIaHWPOBaHME MpPeayCMAaTPUBAET BhIJeJeHNe 3TAllOB 00yUYeHusd,
CTPYKTYPHUPOBaHUE YUeOHOTO MaTepuajia ¢ y4YeTOM MeKIIpemn-
METHBIX ¥ BHYTPUIPEIMETHBIX CBfA3€H, JIOTUKU yUYeOHOTro IIpo-
Imecca M BO3PaCTHBLIX OCOOeHHOCTel oO0yuaemMbIx. TemaTuueckoe
IJaHUPOBaHUE y4eOHOro mpeamMera «XUMUA» Ha YIIYOJIeHHOM
YPOBHE CpeJHero o0Iero o0pasoBaHUs pasesideTcda Ha ABa Kyp-
ca «Xumusa. YriuyOJaeHHBIN ypoBeHb. 10 Kiacc» m «Xumwud.
Yriny6meHHBIN ypoBeHb. 11 Kjacc» 1 cocTaB/IeHO 13 pacuera 3/4
u 5/6 u B Hemesio (MaTepuas A 4- u 6-4acoBBIX IporpaMM Ha-
OpaH Kypcugom).

B pasgene «IIpunoskeHusi» comep:karcsa cBedeHs 00 yueOHOo-
METOINUYECKOM U MAaTepHabHO-TeXHUUYECKOM (PeKOMeHIAIUuu
mo obopymoBaHMio KabuHera xumuu u TpeboBaumusa CaunlluHa,
IO MCHIOJIB30BAHUIO B yUeOHO-BOCINTATEIbHOM IIPOIlecce TeXHU-
YeCKHUX CPeACTB 00yueHUs) obeciieueHn 00pa3oBaTeIbHOU Iesd-
TeJIbHOCTU, METOAUUYECKNE PEKOMEeHIaIliy 110 OPTaHU3aIluu WC-
CJIEIOBATEJIBCKON M IIPOEKTHOM AeATeJbHOCTH, PEeKOMEHIAITUU
mo paboTe C DJIEKTPOHHBIMHU IIPUJIOKEHUAMH K yUYeOHHKaM
u popmupoBauuio NUKT-KOMIIETEeHTHOCTY YUSHUKOB.



m OBbLAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA
«XUMWUSA»

1. Bknap yuye6Horo npegmeta «Xumua»
B AOCTUXKEHUE Lenen cpegHero oouero
o6pasoBaHus

Cpeznmee oOiiee o0pa3oBaHrie — TPEThs, 3aKJIIOUNTEb-
HasdA CTyHeHb 00111ero oopasoBauus. OaHOM U3 BAKHENIITNX 3a0au
ATOTO ATalla ABJAETCA IMOATOTOBKA yUAIIUXCSI K OCOBHAHHOMY U
OTBETCTBEHHOMY BBIOODY KM3HEHHOTO U IIPO(PhecCuoHaATHLHOTO
IyTH. YUaiiuecs NOJIKHBI HAYUYUTHCSA CAMOCTOATEIHLHO CTaBUTH
IeJIV ¥ OIPEIeNIATh IYTH UX JOCTUKEHU S, UCIIOJIb30BaTh IIPUO00-
PEeTeHHBIH B ITKOJIE OMBIT AeATEJbHOCTHA B PEASbHOUN KU3HU, 34
paMKaMu yueOHOTO IIpoliecca.

fnaeHble yenu cpepHero obuiero o6pasoBaHus

1. ®opmMupoBaHUEe IEJIOCTHOrO IPEACTABICHUS O MUPE,
OCHOBAHHOI'O HAa IPUOOPETEeHHBIX 3HAHUAX, YMEHUAX U CII0C00ax
IesITeILHOCTH.

2. TIpuoGperenue oImbITa PasHOOOPA3HON MAesATEJIbHOCTH,
OIIbITA TTOBHAHUSA U CAMOIIO3HAHUA.

3. IloaroToBKAa K OCYIIECTBJIEHUIO OCO3HAHHOTO BBIOOpA MH-
IUBUAYAJTbHONU 00pasoBaTeJIbHON MU IIPO(decCroOHaAJIbHONE Tpa-
eKTOPUMN.

Boubimoit BKJIaA B JOCTUKEHNE TJIABHBIX IeJiel cpeIHero 06-
11ero o0pasoBaHUs BHOCUT U3YUeHNEe XUMUHU, KOTOPOe IPU3BAHO
00ecCIIeuynTh:

e (hopMUpPOBAHUE CUCTEMBI XUMUUYECKNX 3HAHUH KaK KOMIIO-
HEHTA eCTeCTBEHHOHAYUYHONU KapTUHBI MUPA;

® Pa3BUTHE JIUYHOCTU OOYUAOIIUXCSA, UX UHTEJJIEKTYaIbHOE
1 HPaBCTBEHHOE COBEPIIIEHCTBOBaHME, (DOPMUPOBAHIE ¥ HUX T'y-
MAaHUCTUYECKNX OTHOIIEHUI M SKOJOTHUYECKH I[eJIeCO00Pa3HOTo
IIOBEeAEeHUs B OBITY U TPYAOBOM AesTeIbLHOCTH;

e BLIPAOOTKY y OOyYamIIUXCA IMOHUMAaHUA OOIIeCTBEHHOMN
OTPEeOHOCTH B PA3BUTUU XUMUH, a TaKKe (hopMUpPOBaHUE ¥ HUX
OTHOIIEHUA K XUMHUHN KaK BO3MOJKHOM 00JiacTu OyayIIeil mpak-
TUYECKOH AeATeTbHOCTH;

e (popMHUpPOBaAHUE YMeHUII 0e30IIacHOr0 OOpallleHus C Belle-
CTBaMU, UCIOJb3yEMbIMU B IIOBCEITHEBHOM KU3HMU.
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Llenu n3yyeHusa xumum B cpefHen WKone

1. ®opMupoBaHUEe YMEHUSI BUAETh U HIOHNMATD IIeHHOCTh
o0pa3oBaHus, 3HAUYNMOCTh XMUMUYECKOT0 3HAHUA AJIA KasKI0TO
YyejioBeKa, He3aBUCHUMO OT ero HnpodecCUOHAJbHON [IeATesb-
HOCTH.

2. @opMupoBaHne yMeHHs pas3andyaTh (paKThl U OIEHKH,
CPaBHUBATH OI[€HOYHBIE BEIBOJBI, BUAETH NX CBA3b C KPUTEPUAMU
OIIEHOK W CBsA3h KPUTEPUEB C OIPeIeeHHO CUCTeMOIl IeHHOC-
Teli, POPMYJIUPOBATH 1 OOOCHOBLIBATH COOCTBEHHYIO TIO3UILUIO.

3. @opMupoBaHUEe IEJOCTHOTO MPEACTABJIIEHUA O MUPE U PO
JV XUMUU B CO3JaHUM COBPEMEHHOI eCTeCTBEHHOHAYYHOU Kap-
TUHBI MUPA; YMEHUSA 00bACHATH 00BEKTHI U ITPOIIECCHI OKPYIKa-
[oIell AefCTBUTENbHOCTU (IIPUPOMHOIM, COIUANIBHOM, KYJIBTYP-
HOU, TeXHUYECKOI Cpenbl), UCHOJIb3ys AJISA 9TOT0 XUMHUUYECKUe
3HAHUSA.

4. IIpuobpeTeHue oOmObITAa Pa3HOOOPA3HOI [IesATEeJIbHOCTH,
ONBITA MO3HAHUS 1 CAMOIIO3HAHNS; KJIIOUEBbIX HABBIKOB, MMEIO-
MIUX YHUBepcaJbHOe 3HAUeHNe IJId Pa3IUUYHBIX BUIOB JeaTe Ib-
HOCTU (HABBIKOB peIIeHuA MPobJeM, IPUHATUAS PeIleHnH, ITouc-
Ka, aHamms3a W 00pabGoTKUM MHMOpPMAINU, KOMMYHUKATHUBHBIX
HaBBIKOB, HABBIKOB U3MEPEHUN, HABHIKOB COTPYAHUUYECTBA, HA-
BBIKOB 0e30I1acHOTr0 00palleHns C BeIeCTBaMU B ITOBCETHEBHOM
JKUBHN).

2. Oco6eHHOCTM copepXaHWA 0ByuyeHUsa xumMun
B CpeAHeu LKoe

B cucreme cpemgHero obiero o6pasoBaumsa XUMUIO OTHO-
CAT K IIpeAMeTHOH obisiactu «EcTecTBeHHBIEe HayKu». OCcoOOHHO-
CTU cofep:KaHusa oOyUueHUsS XMMHUHU B CpPeJHEN ITKoJe 00yCJIOB-
JIeHBI CIeIUPUKON XUMUU KaK HayKU U ITOCTaBJIEHHBIMHU 3aja-
qaMu.

OcCHOBHbLMU NPOOAEMAMU XUMUU ABAAIOMCS:

— u3y4YeHUe COCTAaBa 1 CTPOEHUS BEIeCTB, 3aBUCUMOCTU UX
CBOMICTB OT CTPOEHUS;

— IOoJIyYeHUe BeIIleCTB C 3aJJaHHBIMY CBOMICTBAMU;

— uccJeaoBaHNe 3aKOHOMEPHOCTEeH XMMUUYECKUX PeaKkIui
¥ IIyTel yIIpaBJIeHUI UMHU B IeJAX HOJIyYeHUA HeOOXOAUMBIX Ue-
JIOBEKY BEIIeCTB, MaTEPUAJIOB, S9HEPTUU.

ITosTomMy B IporpaMme o XMMHUHM HAIILJIU OTPaKeHUE OCHO6-
Hble colepicamesibHble JUHUU:

— «BeIeCTBO» — 3HAHUA O COCTaBe U CTPOEHUU BEIIECTB,
UX BAXKHENINMNX PUBUUECKUX U XUMUUECKUX CBOMCTBAxX, OMOJIO-
TUYEeCKOM JeHCTBUN;



— «XUMHUYecKas peakIiua» — 3HAHUA 00 YCIOBUAX, B KOTO-
PBIX TPOSABIAIOTCSI XUMHUUYECKINEe CBOICTBa BeIleCTB, CIIOco0ax
yIIpaBJIeHUs XUMUUECKUMU IPOIleccaMu;

— «IOpuUMeHeHUe BeIlecTB» — 3HAHUS U OIBIT MpaKTude-
CKOI OesTeJIbHOCTH C BeIllecTBaAMU, KOTOpbie HamboJiee YacTo
YIIOTPEOIAI0TCSI B IIOBCEAHEBHON KU3HU, IIIUPOKO MCIIOJIb3YIOT-
Cs B IIPOMBIIIIJIEHHOCTH, CEJIbCKOM X03AMCTBE, HA TPAHCIIOPTE;

— «fA3BIK XUMUMN» — CUCTEMAa BAKHEUIITUX ITOHATUNA XUMUN
U TePMUHOB, B KOTOPBIX OHHU OIIMCHLIBAIOTCS, HOMEHKJIaTypa He-
OPTaHUUYECKUX W OPraHWYECKWX BEIeCTB, T. €. WX Ha3BaHUSA
(B TOM umCJIe U TPUBUAJBbHBIE), XUMUUECKUEe (DOPMYJIbI U YpPaBHe-
HHUfA, a TaKsKe IIpaBUJa mepeBoga MHMPOPMAIIUU C POIHOTO MU
PYCCKOTrO sI3bIKA Ha SI3bIK XUMUU 1 00PATHO.

B pesyabrare mzyuenus yuebHOTO mpeaMeTra « XMMUSA» BbI-
OYCKHUK CPeaHell IIKOJBLI OCBOUT COAep:KaHue, CIOCOOCTBYIO-
mee (QOPMUPOBAHUIO ITO3HABATEJIbLHOM, HDABCTBEHHON M BCTETU-
YEeCKOU KYJbTYPhI. YUAIIIUNCA OBJIAJeeT CUCTEMON XMUMHUUECKUX
3HAHUMN — MOHATUSAMU, 3aKOHAMU, TEOPUAMU U SA3BIKOM HAYKU
KaK KOMIIOHEHTAMHU eCTeCTBEHHOHAYUYHOU KapTwmHBI Mupa. Bcece
9TO MO3BOJUT eMy c(DOPMUPOBATH HA OCHOBE CHUCTEMBI ITOJYUYeH-
HBIX 3HAHUI HAYYHOEe MUPOBO33PEeHMeE KaK (GhyHIaMeHT I[eHHOCT-
HOTO, HPABCTBEHHOTO OTHOIIEHUA K IIPUPOJE, OKPYKaIIIeMy
MUPY, CBOEH KU3HU U 3J0POBBIO, OCO3HATH POJIb XMMHNYECKOM
HAYKU B IO3SHAHUU U ITPe00pa3oBaHU OKPYIKAIOIIEero Mrupa, BbI-
paboTaTh OTHOIIIEHVE K XUMHUU KaK BO3MOXKHOU obJjacTu OyaIy-
e coOCTBEHHOI IPaAKTUUYECKON e TeIbHOCTH.

YcBoenue comep:kaHud yueOHOTO mpeaMeTra «XuUMHUSI» o0e-
CIIEUUT BBITYCKHUKY BO3SMOKHOCTDH COBEPIIIEHCTBOBATDL U PA3BU-
BaTh II0O3HABaTeJbHBbIE BO3MOJKHOCTH, YMEHUE YIIPaBJIATH COO-
CTBEHHOU MO3HABATEJIBLHON NesATeIbHOCTHIO; MHTEIEKTyaIbHbIe
u pedJIeKCUBHBIE CIIOCOOHOCTU; MPUMEHATH OCHOBHBIE WHTEJI-
JeKTyaJIbHbIe Oollepalnuu, Takue Kak GopMyJIupoBaHue TUIIOTES,
aHaJU3 W CUHTEe3, CpaBHeHme, 0000IleHMe, CUCTeMaTU3allusd,
BBISIBJI€HVE IIPUUYUHHO-CJIEICTBEHHBIX CBA3eH /s U3YUEeHUs
CBOMCTB BeIIECTB U XMMUUYECKUX PeaKI[Mil; MCIoJb30BaTh pas-
JUYHbIE UCTOUHUKHU IJIS IIOJYUYeHUA XUMUUYEeCKON nHMOPMAaIluu;
CaMOCTOSATEJbHO IIJIAHUPOBATh WM OPTaHMB0BHIBATH YueOHO-TIO-
3HaBATEJbHYIO IesATeJIbHOCTh; Pas3BUBATh WCCJeAOBaTeIbCKUE,
KOMMYHUKaTUBHBIE U NH(POPMAaIlMOHHbIE YMEHU.

Oco0eHHOCTY CTPYKTYPBI 1 JIOTUKU IIOCTPOCHUA Kypca XUMUU
HAIIJIU CBOE OTpaskeHue B yUeOHUKAX JIMHUU, KOTOPbIE OTJIMYa-
IOTCA OT aHAJOTUYHBIX COUETAHMEM HAyYHOI CTPOTOCTU MU3JIOKe-
HUSA U IIIUPOKOI HAIIPABJIEHHOCTHIO HA IIPUMeHEeHe XUMUYEeCKIX
3HAHUN B IIOBCEIHEBHOMN JKM3HU U B JKU3HU 00IlecTBa. B yueOH1-
KaxX peajusyeTcad CUCMeMHO-0eamelbHOCMHbLIL nodxo0, Jiexa-
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it B ocaoBe @PI'OC. DTOT I101X0 OPUEHTUPOBAH Ha KOHKPETHBIE
pes3yJbTaThl 00pa3soBaHUsA, KaK CUCTEMOOOPa3YIONNI KOMIIOHEHT
cTaHgapTa, Iie Pa3BUTHE JUUYHOCTU YUaIllerocsa Ha OCHOBE yCBOe-
HUS YHUBEPCAJTbHBIX YUEOHBIX AeHCTBUl, TOBHAHUSI U OCBOCHUS
MUpa COCTABJIAET IIeJIb U OCHOBHOI pe3yJIbTaT 00pa3oBaHUA.
WUsyuenne xumuu B 10 u 11 Kiaccax IIOCTPOEHO II0 JUHEll-
nott cxeme. B 10 Kjacce msjaraerca mMaTepuajl OpraHUYECKON
xuMumn, a B 11 Kjgacce — Heopranumueckas XHUMMHs, oOIas
XUMUA, XUMUUecKasd TexHooruda. Ilocienuue riassl yueOHUKA
11 xJlacca 3HAKOMAT MIKOJIBHUKOB C NPUMEHEHUWEM XWMUU
B OKPYsKaloIlel JKU3HU 1 Ha CJIyKOe 00IIecTBy.
CucremaTuuecKu# Kypc opranmdyeckoil xumuu B 10 xiacce
mpeaBapseT pasfes, HallpPaBJIeHHBIN Ha 0000IeHre U ITOBTOPe-
HUe II0JIyYeHHBIX B OCHOBHOU ITKOJIe 3BHAHMWI. B HeM TaKKe na-
IOTCA Te CBeJeHUs U3 O0Iell 1 HeOPTaHMYECKONH XUMUU, KOTO-
pble HEeOOXOMMMBI /I M3YyUYEeHUs OPTaHMYECKON XWUMHU, HO He
BOIILJIX B IPOTPaMMy OCHOBHO¥ MIKOJbI. Kypc opraHnyecKom xXu-
MUU IOCTPOEH TpasuimoHuo. OH HAUNHAeTCsA ¢ OCHOBHBIX ITOHSA-
TUI OPraHUYECKON XUMUU, 3aTEM H3JIaraeTcsa CTPYKTYpPHAaA Teo-
pus OpraHMYeCKUX COeNWHEHWUIl, paccCMaTPUBAETCA UX 3IJEK-
TpOHHOE cTpoenme. IloToM wua3ydaroTCcAa BasKHEWIIME KJacChl
OpTaHMWYECKUX COEeNUHEHMI: YIVIEBOJOPOABI, KUCJIOPOICOAED-
JKalue coequHeHNA, a30T- U cepocogepsraiue coegunennd. Cu-
cTeMaTHuuecKoe M3JI0MKEeHUe CTPOEHUS M CBOMCTB OPTaHUYECKUX
COoeMHEeHNIT TO3BOJISIeT MePeiTH K OMOJOrnYeCcK! aKTUBHBIM Be-
IecTBaM — YTIJIeBOJaM, KuUpaM, 0esiKaM ¥ HYKJEUMHOBBIM KUC-
JoraM. 3aKaHYMBaeTCA KypC OPTaHMUYECKON XWUMUU PaCcCKa3oM
0 TIoJIMMepax M UX MCIIOJb30BAHUN B OBITY U B TEXHUKE.
MarepuaJy mo Heopraundeckoi xumun B 11 Kjacce usyudaer-
cA B caeayiolieii mocaexoBaresbHocTr. CHaYaga paccMOTPEHBI
JI€eMEeHThI-HeMeTaJJIbl, 3aTeM 3JeMeHThI-MeTasabl. Vayuenue
5JIEMEHTOB-METAJLJIOB IIpeaBapseT pasfesl, CUCTeMaTU3UPYIOIIUHi
o0IIue CBOMCTBA METAJIJIOB — 3JIEMEHTOB W IIPOCTHIX BEIIECTB,
a TaK:Ke PacCKasbIBAIOIINM O cIJIaBaX. PaccMoTpenue oOImei
XUMUU HAYUHAETCS CO CTPOEHUS aToMa WM XUMUYECKOH CBS3HU.
Ha ocHoBe mosryueHHBIX 3HAHUM INKOJBHUKN 3HAKOMSATCA CO
CTPpOEHUMEeM BeIeCTBa, M3yJaloT pPasjiWUHble BUABI XUMUUECKOH
CBA3M, BKJIIOUAA MEKMOJEKYIAPHbIe, 1 OCHOBHBIE THUIILI KPU-
CTAJITNUYECKUX PEIeTOK IPOCTHIX BEIeCTB M MOHHBIX COeNUHEe-
HUH. 3aTeM caeAyeT MaTepuaJ, pacCKasbIBAIOINil 0 3aKOHOMED-
HOCTSX IIPOTEKAHUA XUMUYECKUX peaKkIuili. 3Jech COUueTaloTCA
CBeJleHUsA U3 XUMUUYECKON TePMOAUHAMUKU W XUMUUYECKON KU-
HETUKM, TO3BOJISAIOIINE TOHATH, IOUEMY ¥ KaK IIPOTEKAIOT XU-
mMumuyeckue peakmmu. Ciexyromiad TeMa Kypca WILIIOCTPUPYET
OpruMeHeHUe MOJyUYeHHbIX 3HAHUI 0 3aKOHOMEPHOCTAX IPOTEeKa-
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HHUA XUMHUYECKUX PeaKI Uil Ha IpaKkTuke. Peub uaeT o pasjimu-
HBIX TUIAaX XUMUYECKUX ITpoudBoacTB. O0cy K aasa obIme IpuH-
WOl XUMUYECKOH TEXHOJOTMHN M paccMaTpuBad KOHKPETHBIE
IPOU3BOJICTBA, aBTOPHI He 3a0bIBAIOT W O IIpobJieMe OXpaHbI
OKPYsKaroIell cpesbl, 3HaKOMAT MIKOJIHLHUKOB C HOBBIM IIOJIXOJ0M
B NMMPAKTUYECKOM NIPUMEHEHUUW XUMUYECKUX 3HAHUU — «3eJjie-
HOU» xuMuen. VIgyueHne MIKOJBLHOTO Kypca XUMUU 3aBePIIaeT-
Cs paccKa3oM O MPUMEHEHNN XUMUYECKUX 3HAHU B PA3JIUUHBIX
00JIaCTAX HAYKHU U TeXHUKU. ABTOPCKUH KOJIJIEKTUB IIOCTAPAJICS
IIOKAa3aTh BAa’KHOCTDL IIOJYUYEHHBIX 3HAHUU W B IIOBCEIHEBHOM
JKU3HU. ABTOPHI CTPEMATCA MPUBUTH ydaluMcsa OepeskHoe OT-
HOIlIeHVEe K MPUPOe U K OKPYKaloIeMy Mupy, chopMUpoBaTh
XUMUYECKUI B3IVISA] HA BCE, UTO UX OKPYIKaeT, — OT IPOAYKTOB
OUTAHUA J0 MATEPUAJIOB JJId JKUBOMUCHU U CKYJIBITYPHI.

Meroanueckuit annapar yueOHUKOB BKJIIOUaeT MHCTPYMEH-
Tapuii, 06eCcIIeunBaIOIIUY HEe TOJBKO OBJIaJleHUE IIPEeIMETHBIMU
3HAHUAMU U YMEHUAMU, HO ¥ IUYHOCTHOE PA3BUTHUE YUAIITUXCH.
On nomoraeT hopMUPOBATH MHTEPEC K HAYKE, UYBCTBO I'OPAOCTH
3a OTE€YECTBEHHYIO HAYKY, 3HAKOMUT C BKJAJOM POCCUHCKUX
YUeHbIX B PA3BUTHE XUMUU, CIIOCOOCTBYET YCBOEHUIO HOBBIX 3HA-
HUM, TONCKY U mepepaboTKe HOBOUW MH(pOPMAIIU.

BakHaa poab OTBOAUTCA NEMOHCTPAIIMOHHBIM OIIBITAM, Jia-
0OpPaTOPHBIM U IIPAKTUYECKUM paboTaM, KOTOPbIe XapaKTepusy-
IOT 9KCIePUMEHTAJbHBIE ACIEeKTHI XUMUY U Pa3BUBAIOT IPAKTHU-
YyecKUe HaBBIKM ydalluxcs. B KoHIle YyUeOHUKOB IIPUBOAUTCS
CIIPaBOYHBIN MaTepuaJl.

Bomnpocs, 3amauu u 3ajaHus, IpeiJioXKeHHBIe I 3aKpe-
IJIEHUs 3HAHUH B KOHIIE KasKI0oro naparpada, SsBiadamTCa pasHo-
YPOBHEBBIMU, B TOM YHCJIe IIPOOJIEMHBIMY 1 MeTallpeMEeTHBIMH,
paccuuTaHbl Ha aKTUBHYIO POJIb yYalllerocsd, Ha pelleHue mpoo-
JeM B peaJibHBIX KU3HEHHBIX cuTyaruax. Ocoboe BHUMaHUE
yhesseTcsa OpraHU3alluM IIPOEKTHOH AeATeJbHOCTU IITKOJILHU-
KOB ¥ IPHUOOPETEHNIO OIIBITA YIYACTUA B JUCKYCCUAX.

3. MecTo yuye6HOro npegmeta «Xumua»
B yye6HOM nnaHe

B yuebHOM myaHe cpefHeH ITKOJBI YUeOHBIA IIpeqMeTr
«XuMusa» BKJOUEH B pasnei « EcTrecTBeHHbIE HAYKMI » .
ITporpamma yue6GHOTO IIpeaMeTa «XUMMUA» AJISA CPETHETO 00-
mero oopasoBaHmuA Ha yIiIyOJeHHOM YPOBHe paccuutana Ha 105 u
(3 u B Hezeutt0, 210 u 3a 1Ba roga ooyuenusi), 140 gacos (4 4 B He-
neuio, 280 u 3a 1Ba roga obyuenus), Ha 175 u (5 u B Hemesro, 360 u
3a nBa roga ooyuennus) niau 210 4 (6 1 B Hegesio, 420 u 3a gBa roga
00yUeHUsT).
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4. Tpe6boBaHUA K pe3ynbraTaM 0CBOEHUA
obyyalowmnMmUca oCHOBHOM o0b6pa3oBaTesibHOM
nporpamMmbli

denepalbHbIlI T'OCYZAPCTBEHHBIN 00pas3oBaTeIbHBINA
CTaHIAPT CPeIHEero o0Iero oopasoBaHUSA YCTAHABINBAET CJIELY-
forue TpeGOBaHUA K pPe3yJabTaTaM OCBOEHUSA O0YyUAIOIUMUCS
OCHOBHOM 00pa3oBaTeJ bHOI TPOTPAMMBIL:

® K JIUYHOCTHBIM Pe3yJIibTaTaM OCBOE€HUST OCHOBHOI 00pa3o-
BaTeJbHOM IPOTrPaMMBbI:

1) BocmuTaHMEe POCCHUIHCKON TI'pakIaHCKON UIeHTUUYHOCTH,
OaTpUOTHU3MA, YBa'KEHUA K CBOEMY HapoAy, YyBCTBO OTBET-
cTBeHHOCTH mnepen PonuHoi, ropgocTu 3a CBOUM Kpaii, cBoio Po-
OUHY, IIPOILJIOe ¥ HAaCTOsdAIlNee MHOTOHAIIMOHAJBLHOTO Hapoaa
Poccuu, yBarkenme K rocymapcTBeHHBIM cuMBoJiaM (rep6, diar,
TUMH);

2) hopMupoBaHUE IPAKIAHCKON MO3UIIUN KAK aKTUBHOTO U
OTBETCTBEHHOTO UYJIeHA POCCUIICKOTO OOIIecTBa, OCO3HAIOIIETO
CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00A3aHHOCTH, YBaKaloIlero
3aKOH U IIPABOMOPALOK, 00JIaJaf0Iero YyBCTBOM COOCTBEHHOTO
IOCTOMHCTBA, OCOBHAHHO HIPUHUMAIOIIEr0 TPAJNITNOHHBIE HAI[M-
OHAJIbHBIE U O0IleUeSIOBEUECKIE TYMAHUCTUYECKNE U AeMOKpa-
TUYEeCKUe [eHHOCTH;

3) TOTOBHOCTH K cJary:KeHuio OTeuecTBy, €ro 3aluTe;

4) chOopMUPOBAHHOCTL MUPOBO33PEHIA, COOTBETCTBYIOIIIEr0
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKU U OOIIIeCTBEHHOM ITpaK-
TUKU, OCHOBAHHOTO Ha AUAJIOTE KYJIBTYD, a TaKyKe PasJIUuUHBbIX
¢dopM 0O6IITeCTBEHHOTO CO3HAHUA, OCO3HAHME CBOET0 MEeCcTa B TO-
JUKYJBTYPHOM MUDE;

5) copMUPOBAaHHOCTH OCHOB CAMOPA3BUTUSI W CAMOBOCIINTA-
HUA B COOTBETCTBUU C 00II[eYeIOBEeUECKUMU ITEHHOCTAMY U Uea-
JaMH TpakIaHCKOTO O0O0IecTBa; TI'OTOBHOCTh U CIIOCOOHOCTBH
K CaMOCTOSATEeJbHOM, TBOPUECKOM M OTBETCTBEHHON AesTeIbHO-
cTH;

6) TomepaHTHOE CO3HAHWE W IIOBEAEHNE B IOJUKYJIBTYPHOM
Mupe, TOTOBHOCTD 1 CLIOCOOHOCTH BECTU AUAJIOT C APYTUMU JIFOAb-
MU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh OOIIe I1eJI1
¥ COTPYAHUYATD JJI UX JOCTUIKEHU;

7) HaBBIKY COTPYAHUUECTBA CO CBEPCTHUKAMU, AEeTHMU MJIA-
IIIero BO3pacTa, B3POCJBIMI B 00pa30BaTeILHOM, OOIIeCTBEHHO
MOJIe3HOM, yueOHO-MCCJIeIOBATEIbCKOM, IIPOEKTHON W IPYTIUX
BUAaX AEATEJIbHOCTH;

8) HpaBCTBEHHOE CO3HaHNe U ITI0BEeIeHe Ha OCHOBE YCBOGHU I
00II1eyeI0BeYeCKUX IIEHHOCTEH;
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9) rOTOBHOCTDH U CIIOCOOHOCTH K 00pPa30oBaHUIO, B TOM UHCJIE
caMoo0pa3oBaHMIO, HA IPOTAKEHUU BCell JKU3HU; CO3HATEJIbHOE
OTHOINIeHWEe K HempephIBHOMY O0pas3soBaHUIO KaK YCJIOBUIO
YCIIeNTHOM Tpo(decCuoOHAILHON 1 00IIIeCTBeHHOM NeATeIbHOCTH;

10) scTeTuuecKkoe OTHOIIIEHWE K MUDPY, BKJIOUYAA DCTETUKY
ObITa, HAYYHOTO M TEXHUUYECKOr'O0 TBOPYECTBA, CIIOPTAa, OOIIeCT-
BEeHHBIX OTHOIIIEHUI;

11) mpunATHEe U peanamsanud IIeHHOCTEN 340pPOBOTrO 1 0e30-
macHOTo o0pasa JKU3HU, HOTPEeOHOCTH B (PU3UIECKOM CaMOCOBep-
IITeHCTBOBAHNM, 3aHATUAX CIOPTUBHO-O03MOPOBUTEILHOHN mesd-
TEJbHOCTBIO, HEIPUSATHE BPEIHBIX NPUBBLIUEK: KYPeHHUSA, YIO-
TpebJIeHn A aJIKOT0JIA, HADKOTHUKOB;

12) GepeskHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHUE
K (pu3UYeCKOMY U IMCUXOJOTUUYECKOMY 3I0POBbhI0, KaK COOCTBEH-
HOMY, TaK U IPYTUX JIIOAel, yMeH1e OKa3bIBATh IIEPBYIO IIOMOIIIb;

13) ocosHaHHBIN BBIOOP OymyIleii mpodeccuu ¥ BO3MOIKHO-
cTeli peanusanuy COOCTBEHHBIX KU3HEHHBIX ILJIAHOB; OTHOIIIE-
HUe K Ipo(decCuoHANbHON AeATeJIbHOCTA KaK BOBMOYKHOCTHY yUa-
CTUSA B PEIeHUU JIMUYHBIX, OOIEeCTBEHHBIX, IOCYyJapCTBEHHBIX,
O0IIIeHAIINOHAIbHEIX IPO0JIeM;

14) chopMUPOBaHHOCTH 3KOJOTUUECKOTO MBIIIIJIEHU S, IIOHU-
MaHUA BIUSHUS COI[MAJbHO-9KOHOMHUYECKHNX ITPOIECCOB Ha CO-
CTOAHVE IIPUPOLHON 1 COMAIbHOI cpebl; IpruoOpeTeHre OIbITa
9KOJIOTOHATIPABJIEHHOMH AeATeIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIIEHNE K CO3TaHUI0 CeMbU HA OCHOBE
OCO3HAHHOTO IPUHATHUS IIeHHOCTE ceMeHO KU3HU;

® K MeTalpeaMeTHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00-
pas3oBaTeJbHOI MPOrPaAMMBI:

1) ymMeHHe caMOCTOSITEJIbHO ONPEAEJIATD e AeATeJIbHOCTU
U COCTaBJIATH IIJAHBI AEeATEJIbHOCTH; CAMOCTOATEIHHO OCYIIECT-
BJIATH, KOHTPOJUPOBATh U KOPPEKTUPOBATH MEeSTeIbHOCTh; HC-
II0JIB30BATh BCE BO3BMOJYKHBIE PECYPCHI IJIf TOCTUYKEHUS ITOCTaB-
JIEHHBIX IeJIell 1 peajansaluy IIJIAHOB AeATeJbHOCTU; BLIOMPATh
yCIIeITHbIEe CTPATeTUU B PA3TUYHBIX CUTYaIluAX;

2) ymeHue IpPOAYKTUBHO OOIIAaThCSA U B3aMMOAENCTBOBATH
B IIpoIllecce COBMECTHOU OesTeIbHOCTH, YyYHUTHIBATH ITO3UIIUU
IPYTUX YUYaCTHUKOB HeATeIbHOCTU, 3(PGeKTHBHO paspelnaThb
KOH()JIUKTHI;

3) BIaJleHUe HaBbIKaMU IIO3HABATEJIbHOI, yueOHO-UCCIIe0-
BaTEeJbCKON U NMPOEKTHON HeATeJbHOCTH, HaBBIKAMU pas3pelre-
HUS IP006JeM; CIIOCOGHOCTh U TOTOBHOCTDH K CAMOCTOSATEIBHOMY
IIOMCKY METOMOB PeIleHns MPAKTUUECKUX 3a7ad, IPUMEeHEeHUO
Pa3IMYHBIX METOIOB MO3HAHISI;

4) TOTOBHOCTBD 1 CIIOCOOHOCTH K CAMOCTOSATEJIbHON nH(pOpMA-
IIMOHHO-TIO3HABATEILHON [MesTeIbHOCTH, BJaJeHre HaBbIKaMU
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TOJIy4eHUsT HeoOXOAMMOUW WH(OpMAaIMM U3 CJIOBapeil pasHbBIX
TUIOB, YMEHNE OPUEHTUPOBATHCA B PA3JIUUYHBIX UCTOUHUKAX MH-
dopmaruu, KpUTHUECKU OIeHWBATh WM WHTEPIPETUPOBATHL UH-
dopmarIuio, MoJyvyaemMyro 13 pa3InUHbIX UCTOYHNKOB;

5) yMeHHMe WUCIIOJIbL3OBATh CpPeACTBa MH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHoJsioruii (mamee — WMKT) B perrenun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTAaHU3AI[MOHHBIX 3a1au
¢ coOurroneHreM TPeOOBAHUM SPrOHOMUKY, TEXHUKU 0e30macHO-
CTH, TUTHEHBI, pecypcocOeperKeHus, MPABOBBIX U ISTUUYECKUX
HOPM, HOPM HH(OPMAIIMOHHON 0€30IacHOCTH;

6) ymMeHUe ompenesiATh HadHaAUeHNEe U (DYHKIIUU PA3IUUHBIX
COIMAJIbHBIX UHCTUTYTOB;

7) yMeHUe caMOCTOATEJNbHO OIeHUBATh U MIPUHUMATD pelre-
HUSA, OIIPEJIeJISIONINEe CTPATEeTHIO IIOBeeHU S, C YUYeTOM I'paKIaH-
CKUX U HPAaBCTBEHHBIX IIEHHOCTEI;

8) BiazeHne A3BIKOBBIMHU CPEACTBAMU — YMEHHE SCHO, JIO-
TUYHO ¥ TOYHO HBJIaTaTh CBOIO TOYKY 3PEHUs, MUCIIOJIH30BAThH
aJleKBaTHbBIE A3BIKOBbIE CPECTBA;

9) BiIazeHVe HaBbIKAMMU II03HABATEJbHON pedieKcuu Kak
OCO3HAHUSA COBEPIIIAEMbIX AEWCTBUHN M MBICIUTEJBHBIX ITPOILEC-
COB, UX Pe3yJbTaTOB 1 OCHOBAHUM, I'PAHUI] CBOETO 3HAHUA U He-
3HAHUS, HOBBIX IT03HABATEJIbHBIX 3a7aU M CPEACTB UX JTOCTHUKe-
HUS;

® K IPeIMETHHIM pPe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pas3o-
BaTeJbHOUM IMPOrpaMMbI, OTHOCAIIMMCA K y4eOHOMY IIpeaMeTry
«XUMHUI»:

— Ha 6a30BOM YPOBHE:

1) chopMUPOBaHHOCTH IPEACTABIEHUIA O MECTE€ XUMUU B CO-
BpPeMeHHO HayYHOU KapTHWHE MHUpa; HOHMMAHWE POJU XUMUU
B (hopMUpOBaHUU KPyrosopa u (PyHKIIMOHAJIbHON I'PaMOTHOCTU
yeJIoOBEKa JIJIA PEIIeHnd IPaKTUYeCKuX 3a1ay;

2) BIaJieHre OCHOBOIIOJIATAIONINMU XUMUYECKUMU ITIOHATHA-
MU, TEOPUSIMU, 3aKOHAMH U 3aKOHOMEPHOCTAMN; yBepPEeHHOe
TOJIb30BAaHNE XMMUYECKON TEPMUHOJIOTUEN 1 CUMBOJNKOI;

3) BJIaJleHVe OCHOBHBIMUY METOJaMM1 HayYHOTO ITOBHAHUSA, UC-
HOJIb3YEeMBIMU B XUMUM: HAOJIOAeHUE, OIMcaHue, M3MepeHue,
9KCIEePUMEHT; yMeHne o0pabaTbIiBaTh, O0BACHATH PE3YyJIbTATHI
IPOBEJEHHBIX OMBITOB U [EJIATh BBIBOABI; TOTOBHOCTh U CIIOCO0-
HOCTH HPUMEHSTH METOAbI IIO3HAHUA IIPU PEIIeHUU IIpaKTuye-
CKHUX 3ajJad4;

4) cPOopMUPOBAHHOCTHL YMEHUSA [IaBATh KOJUUYECTBEHHBIE
OIIEHKN U MPOBOAUTH PACUEThl [0 XUMHUUYECKUM (POpMyJaaM U
YPaBHEHUAM;

5) BIameHMe IIpaBUJIaMM TeXHUKM 0€30IMacHOCTH IIPU WC-
TMOJIL30BAHUY XUMUUECKUX BeIeCTB;
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6) cOopMHUPOBAHHOCTh COOCTBEHHOW IIO3UIIMI II0 OTHOIIIe-
HUI0O K XVUMWUYECKOU WH(OpPMAIWM, TOJyYaeMOU U3 Pa3HBIX
HCTOYHUKOB;

7) njsa oO0ydaroluxcs C OTPAHUYEHHBIMU BO3MOMKHOCTSIMU
30POBLS OBJIAJEHNE OCHOBHBIMU JOCTYIIHBIMN METOZAMU HAYU-
HOTO IIO3HAHU;

8) miis ciienbIX W CAa00BUAANINX O00YUaAIOIIUXCSA OBJIAJleHUe
MpaBUJIaAMHU 3ATIUCU XUMUYECKUX (hOPMYJI C MCIIOJIb30BAHUEM pe-
Jbe(HO-TOUeUHOM cucTeMbl o0o3uauenuit JI. Bpaiins;

— HA yIiIy0JIeHHOM yPOBHE:

1) chopMUPOBAHHOCTE CUCTEMbI 3HAHUM 00 OOIIUX XUMIUe-
CKUX 3aKOHOMEPHOCTAX, 3aK0OHAX, TEOPUAX;

2) chopMUPOBaHHOCTDb YMEHUH MCCIeI0OBATH CBOMICTBA HEOP-
raHUYEeCKUX W OPTaHWYECKUX BeIecTB, 00bSICHATh 3aKOHOMED-
HOCTH MPOTEKAHNS XUMHUYECKHX peaKIuii, HPOrHO3MPOBATH
BO3MOKHOCTD UX OCYII[EeCTBJICHUS;

3) BIaseHrie YMEHUSMHU BLIABUTATh T’MIIOTE3bI HAa OCHOBE 3HA-
HHUI O cOCTaBe, CTPOEHHUM BeIeCTBA M OCHOBHBLIX XMMHUUYECKIUX
3aKO0HAaX, IPOBEPATH UX SKCIEPUMEHTAJIbHO, (DOPMYJIUPY IIeJIb
MCCJIeJOBAHUS;

4) BIaJeHWe MeTOJaMHU CaMOCTOATEJbHOTO IIJIaHUPOBAHUS
U IIPOBeJeHUsA XUMHUUYECKUX HSKCIEPUMEHTOB C COOJIIOfeHUeM
npaBuJ 0e3omacHOU pabOTHI ¢ BellecTBAMU W JaboOpaTOPHBIM
o6opymoBanmeM; cCQOPMUPOBAHHOCTDL YMEHUH O UCAHUA, aHaIU-
3a U OIeHKU JOCTOBEPHOCTH TTOJYUEHHOTO Pe3yIbTaTa;

5) c)OopMUPOBAHHOCTh YMEHUI HMPOrHO3UPOBATH, aHAJIMU3U-
poOBaTL U OIEHUBATH C IIO3UIUI 5KOJIOTHUYECKOIl 0e30macHOCTU
TIOCJIeNCTBUSA OBITOBOM M IIPOU3BOJACTBEHHOU HEeATEIHLHOCTU Ue-
JIOBEeKa, CBA3AHHOM ¢ mepepaboTKOIi BEIIecTB.

5. Kputepumn oueHku npegmeTHbIx,
MeTanpegMeTHbIX U JIMYHOCTHbIX pe3ynbTaToB

HocTuixeHne JUYHOCTHBIX PE3yJIbTATOB OIIEHUBAETCS HA
KauecTBeHHOM ypoBHe (6e3 ormeTKu). ChopMUpPOBaHHOCTH MeTa-
MIpeAMETHBIX W IPEeIMEeTHBLIX YMEHUI OlleHUBaeTcsA B Oajax Imo
pesyJbTaTam:

® CTAPTOBOM MMATHOCTUKY I'OTOBHOCTHY K U3YUEHUIO IpeaMe-
Ta « XXuMusa» (IuarHocTuyeckas padbora B HauaJje yueOHOro roja,
B XO0Jle KOTOPO# IIPOBEPAIOTCSA IIPeAMETHbIE U MeTalpeaMeTHbIe
pesyabTaThl IPeabIAyIero roga). Pe3yabTaTsl CTapTOBOI AuAar-
HOCTHUKU SABJSAIOTCSA OCHOBAHUEM IJIA KOPPEKTUPOBKYU YyUEOHBIX
IporpamMM U WHAWBUAYAJIU3ANUN YUEOHOUN neaTeJbHOCTU (B TOM
YucJie B paMKax BbIOOpPa YPOBHS U3YUEHUA IIPEIMETOB) C YUETOM
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BBIJIEJIEHHBIX aKTyaJbHBIX ITPOOJIEM, XapaKTePHBIX MIJs KJacca
B I[€JIOM, ¥ BBISIBJIEHHBIX TPYIII PUCKA;

® TEKYIIero KOHTPOJIA (YCTHBIE U IIMChbMEHHbIe OIIPOCHI, Jia-
GopaTopHbBIe U IIPaKTHUUYEeCKUe pPaboThl, TBOPUECKUE PaboThI, Ha-
nucanue pedeparoB, yueOHbIE MCCIAeAOBAHNA 1 YueOHbBIE TPOEK-
ThI, 3aJaHUS C 3aKPBHITHIM OTBETOM 1 CO CBOOOAHO KOHCTPyHUPYe-
MBIM OTBETOM — IIOJHBIM M YaCTHUUYHBIM, UHIWBUIYyAJIbHBIE U
rpynmnoBbie ()OPMBI OIIEHKM, CAMO- M B3aUMOOIIeHKAa, pediekcus
u 1p.). Tekyias oreHKa MOKeT OBITH POPMUPYIOIEH, T. €. TIOA-
IepsKUBAIOINEe U HATPABJAIOINEN YCUJINA ydalllerocsa, U Auar-
HOCTUYECKOIi, CIIOCOOCTBYIOIIEH BBISIBJIEHUIO U OCO3HAHUIO yUU-
TeJeM W Y4YaIlUMCs CYIIeCTBYIOININX MpobdjeM B OOyUYeHUWU.
PesysnpraTs!l TERyIIEH OIleHKYN ABJIAIOTCA OCHOBOM IJIS MHIWUBU-
Iyaus3aliuy yueOHOU JesiTeIbHOCTH 1 KOPPEeKTUPOBKY MHINBU-
IyaJIbHOTO y4e0HOro IIjlaHa, B TOM YHCJEe U CPOKOB U3YUYEHUS
TeMbI/pasziesa/IpeIMeTHOTO Kypca;

® TeMaTHUYeCKOH OIeHKU (BBIIOJHEeHNEe KOHTPOJIbHBIX PadoT
0 OTAEJBHBIM TEMaM UJu 0JI0KaM TeM, 4 paboTsl B rox). Pe3yiib-
TaAThl TEMATUYECKON OIEHKM SBJIAIOTCA OCHOBAHWEM [JIA TEKY-
el KOppeKIium yueOHO# IesTeJbHOCTH W ee MHAWBUAyaJIn3a-
N,

® IPOMEKYTOUHOTO KOHTPOJSA, KOTOPBIH IPOBOAUTCS B KOH-
e KasKJIoro MOJIyroAus U B KOHIle y4eOHOro roja Ha OCHOBE pe-
3yJbTATOB HAKOIJIEHHOM OIIEHKM U Pe3yJIbTATOB BBIIIOJHEHUS
TeMaTUYEeCKUX IIPOBEPOUYHBIX PaboT;

® UTOTrOBOI'0 KOHTPOJISA, KOTOPBIHA OCYII[ECTBJISIETCS Ha OCHO-
BaHUU Pe3yJbTAaTOB BHYTPEHHeIl (BBIIIOJHEHUE NTOTOBOM pabo-
ThI) /WU BHEIIHEH OIeHKU (IPOXOXKIeHNe TOCyAapCTBEHHOM
urorosoii arrecramuu (I'MA)). IToroBbie paboThl HPOBOIATCS IO
TeM IIpeaMeTaM, KOTOpbIe AJIA JaHHOTO 00yUYarolerocs He BbIHe-
CeHbI Ha T'OCYJAapPCTBEHHYIO UTOTOBYIO aTTecrainuio. Popma uTo-
TOBO#1 PabOTHI IO MpeMeTy yCTaHABIMBaeTCA PeIleHueM meaa-
TOTHUYECKOI'0 COBeTa II0 IIPeCTaBJIeHII0 MeTOAUYECKOT0 00'beT1-
HeHus yuwurtejieii. ATorosoit paboToil mo yueOHOMY IIPEIMETY
«XuMusa» IJaA BBITYCKHUKOB CPeJHEN MIKOJBI MOXKET CIYYKUTh
nucbMeHHAas IIPoBepouYHas padoTa MM NHUCbMeHHAas IIPOBEpPOU-
HadA paboTa ¢ YCTHOU YacThIO UJIY C IIPaKTUYEeCKOU paboToii (3Kc-
epPUMEHT, UCCIeToBaHne, ONbIT U T. I.), 4 TaK:Ke yCTHBIe Gop-
MbI (UTOTOBBIN 3aUeT 110 OuJIieTaMm), YacThb OpTdoauo (IogoopKa
paboT, CBUAETEJNLCTBYIONIAs O JOCTUIKEHUU BCEX TpPeboBaHUIA
K IIpeMeTHBIM pe3yJbTaTaM OOyUeH!s) U T. 1.



m PABOYAA NPOrPAMMA YHEBHOIO NPEOMETA
«XUMWUA» HA YITIYBJIEHHOM YPOBHE
CPEOQHETO OBLEN0 O6PA30BAHUA

1. NMnaHupyembie pe3ynbrarhbl
0CBOEHUA yyebHoro npegmeTta «Xumua»
Ha yrny6neHHOM ypoBHe

cpeaHero o6wero o6pasoBaHuA

1.1. NnaHupyemble IMYHOCTHbIE Pe3yNbTaThI
0CBOEHUA y4eGHOro npeamera «XumMua»
Ha yrny6neHHOM ypoBHe

IInanupyeMbIiMu JTUYHOCTHBIMU pPe3yJbTaTaMU B paM-
KaX OCBOeHUs yueOHOTro mpeaMeTa «XUMUSA» Ha YIVIyOJIEeHHOM
YPOBHE SBJIAIOTCH:

1) B chepe OTHOIIEHHMI 00yUaAIONIUXCA K cede, K CBOeMY 3/10-
POBBIO, K TIO3HAHUIO CE0I:

— TPUHATHE W Peain3alluio IeHHOCTEeN 3M0pOBOTO 1 0e30-
macHoro obpasa JKU3HU, 0Oepe’kHoe, OTBETCTBEHHOE U KOoMIIe-
TEHTHOE OTHOIIIeHNE K COOCTBEHHOMY (DU3MUYECKOMY U IICUXO0JIO-
TUYEeCKOMY 3J0POBBIO;

— HEIPUATHE BPEIHBIX IIPUBBIYEK: KypeHUu:dA, yrnorpebdie-
HUS aJIKOTOJIA, HAPKOTUKOB;

2) B cepe OTHOIIEHHII O0ydYarOmMXCA K OKPYKAIOIIEeMy
MUPY, K SKMBOH IIPUPO/Ie, XyT0KEeCTBEHHOI KyJIbType:

— MUPOBO33pPEHMEe, COOTBETCTBYIOIIIEe COBPEMEHHOMY YPOB-
HIO pa3BUTUA HAYKU, 3HAUNMOCTb HayKW, TOTOBHOCTh K HAy4-
HO-TeXHUYECKOMY TBOPUYECTBY, BJaJIeHVE OCTOBEepPHON WMHOOP-
Malueil 0 IMepefoBbIX NOCTUIKEHUSIX W OTKPBITUAX MHUPOBOM U
OTeYeCTBEHHOU HayKM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHU-
sAx 00 yCTPOIICTBe MUpa 1 O0IIIeCcTBa;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE
caMoo0Opa3oBaHMIO, HA IPOTAKEHUU BCell JKU3HU; COSHATEJIbHOE
OTHOIIIEHNE K HeNPEephIBHOMY OO0OpPa30OBaHMWIO KAaK YCJIOBUIO
YCIIEIIHOM IPpo(decCuoHaIbHON 1 00II[eCTBEHHON NeATeIbHOCTH;

— DKOJIOTUYECKas KyJbTypa, 0epeskHOe OTHOIIIEeHUE K POA-
HOI 3eMJie, IPUPOAHBIM OoraTcTBaM Poccuu m Mmupa, IOHUMaHUe
BIUAHUA COIMATIHLHO-dKOHOMUUYECKUX IIPOIIECCOB HA COCTOSHUIE
OPUPOSHON M COIIUMAJBHOU Cpelbl, OTBETCTBEHHOCTU 34 COCTOMA-
HUe TPUPOAHBIX PECYPCOB, YMEHUN 1 HABBIKOB PA3yMHOTO IIPU-
POAOTIOSIB30BAHUSA, HETEPHIUWMOTO OTHOIIEHWA K JeHCTBUAM,
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OPUHOCAIIUM BpPeI 5KOJOTMHU; MPUOOpeTeHure OMbITa JKOJIOTO-
HAIPaBJIEHHON NeATeJIbHOCTH;

3) B cthepe oTHOLIEHHIT 00yUarOIuXcs K TPyAy, B cdepe co-
IIMAJBFHO-9KOHOMHNYECKUX OTHOIIIEHUA:

— OCOBHAHHBIN BBIOOD OyAyITeii mpodeccuu KaK MyTh U CIIO-
co0 peasrus3aliuy COOCTBEHHBIX KUB3HEHHBIX ILJIAHOB;

— TOTOBHOCTBH O0ydYaloINXCcAa K TPYAOBO# mpodeccruoHa b-
HOM [eATeJbHOCTH KAK K BO3MOKHOCTH YYACTUS B PeIIeHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEeHAI[MOHAb-
HBIX IIPO0JIEM;

— MOTPEeOHOCTb TPYIAUTHCHA, YBAKEHUE K TPYAY U JIOAAM
TPyZa, TPYAOBBIM JOCTUXKEHUIM, TOOPOCOBECTHOE, OTBETCTBEH-
HO€e ¥ TBOPYECKOEe OTHOIIeHNE K PasHBIM BUAAM TPYIOBOH mes-
TEJIbHOCTH.

1.2. NnaHupyemble meTanpegmeTHbie pe3ynbTarThbl
0CBOEHUA y4eOHOro npeamera «XuMua»
Ha yray6neHHOM ypoBHe

IInanmpyeMmble MeTanmpeaMeTHbIE Pe3yabTaThbl B paMKax
OCBOEHUs y4eOHOIro IIpeaMeTa « XUMUA» Ha YIVIYOJIeHHOM YPOB-
He IPEeACTABJIEHBLI TPEeMA I'PYINaMH YHUBEPCAJbHBIX yUeOHBIX
netictBuii (YVII).

1. PeryniaTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE e CTBUS

BeinycKHUK HayumTes:

— CaMOCTOATEJbHO ONPENEJATH IeJIh, CTABUTh U (DOPMY M-
poBaTh COOCTBEHHBIE 3ajJau B 00pPa30BaTEJIbHOU NeATeIbHOCTU
¥ JKU3HEHHBIX CUTYaIlUIX;

— OLIeHMBAaTh PeCypcChl, B TOM YUCJ€ BPeMs U APyTrue HeMa-
TepuaJbHble PECYpPChI, HEOOXOAUMBIE A JOCTUYKEHUA IOCTAB-
JIEHHOU paHee I1eJIu;

— COTIOCTaBJATH MMeEIOIHUecad BO3MOKHOCTU W HEOO0XOmu-
MBbI€e JJISI JOCTUIKEHUA eIV PEeCYPCHI;

— OpraHu30BBLIBATL 3(h(EKTUBHBIN IIOUCK PEeCcypcoB, HEOO-
XOAMMBIX JIJIS TOCTUYKEHUS ITOCTABJIEHHOM 11eJIN;

— OIIPEeJeNATh HEeCKOJBKO IIyTEeH NOCTUIKEHUSA IIOCTaBJIEH-
HOMU IeJu;

— BBIOMpPATH ONITUMAJBHBINA IIYyTh MOCTUKEHUA IEJIU C yUe-
TOM 9(p(PEeKTUBHOCTU PACXOLOBAHUA PECYPCOB 1 OCHOBBIBAACH HA
CcOO0OpaKeHUAX dTUKU U MOPAJIN;

— BajaBaThb mapaMeTpPhbl U KPUTEPUU, IO KOTOPHIM MOIKHO
OIIpeeINTh, UTO IeJIb JOCTUTHYTA;

— CONOCTaBJATH IIOJYYEHHBIA Pe3yJabTaT [AesATeJIbHOCTHU
C IOCTaBJIEHHO 3apaHee IeJIbIo;
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— OIIEHMBATL MOCJEACTBUS MOCTUIKEHUS IIOCTABJIEHHO
1eJU B AeATEeJbHOCTH, COOCTBEHHOM KU3HU U JKUSHU OKPYIKaI0-
IIUX JIIOJe.

2. [TosHaBaTeIbHBIE YHUBEPCAJbHBIE YUeOHbIE JeliCTBUSI

BrinyckHUK HayuuTcd:

— KPUTUYECKHU OIEHUBATH M MHTEPIPETUPOBATH MHMOPMA-
IO C PA3HBIX ITO3UITNIA;

— PpacmosHaBaTh W (PUKCHUPOBATHL MPOTHUBOpPEUUsS B MHQOP-
MAaI[MOHHBIX MCTOUHNKAX;

— HCIIOJIL30BATh pAa3JWYHBIE MOAEJbHO-CXeMaTUUecKue
cpefcTBa AJIA TPENCTaBJIEHUSA BBIABJIEHHBIX B WHQOPMAIMOH-
HBIX UCTOUYHUKAaX IIPOTUBOPEUNIi;

— OCVIIEeCTBIATHL Pa3BEPHYTHIH MHMOPMAIMOHHBINA ITOUCK
U CTAaBUTh HA ero OCHOBe HOBbIe (yueOHble M IO3HaBaTEJbHbIE)
3amaun;

— HCKaTh M HAXOIUTH 0000IIeHHbIe CIIOCOOLI PeIlleHus 3a-
nad;

— IPUBOAUTH KPUTUUYECKHE apryMeHTHI KaK B OTHOIIIEHUU
COOCTBEHHOT'O CYJKIEHUsI, TAK 1 B OTHOIIEHUN AeHCTBUI U CYIK-
JIeHUl IPyTroro;

— aHaAJIM3UPOBATL U IPeoOpPa30BbIBATL IIPOOJJIEMHO-IIPOTU-
BOpPEUYMBBIE CUTYAIlUH;

— BBIXOIUTH 3a paMKU YUeOHOTO IIPeIMETA M OCYIIECTBIATH
IeJIeHAaIPaBJIEHHBIN ITOUCK BO3MOMKHOCTH IITMPOKOTO IIepeHoca
CPeICTB U CIIOCO00B IEMCTBUS;

— BBICTPAUWBATh WHAWBUAYAJIbHYI 00pasoBaTEJIbLHYIO Tpa-
€KTOPUIO, YUUTHIBAA OTPAHUUEHUS CO CTOPOHBI APYTUX YUACTHU-
KOB U pecypCHBIe OTPDaHUUEHUT;

— MEHSTh U YAePIKUBATh pas3Hble MO3UIINHU B II03HABATEb-
HOU meATeJbHOCTH (OBITh YUEHUKOM U YUUTeJeM; (popMyIupo-
BaThb 00pa3oBaTeJbHBIN 3aIPOC U BHIMOJHATH KOHCYJIbTATUBHBIE
(GYHKIIMU caMOCTOSATeIbHO; CTABUTH IIPOOJeMy U paboTaTh Ham
ee peIllleHreM; YIPaBJIATh COBMECTHOI IT03HAaBATEJIbHOU [es-
TEJBHOCTBIO U MIOAUYNHATHCA).

3. KoMmMyHuKaTHBHBIE YyHUBEPCAJbHbIE yUeOHbIe el CTBUA

BrinycKHUK HayuymTCs:

— OCYIIIECTBJIATDH AEJOBYI0 KOMMYHHKAIIUIO, KaK CO CBep-
CTHUKAaMM, TaK U CO B3POCILIMU (KaKk BHYTpPH o0pasoBaTeJbHON
OpraHmM3aIlui, TaK 1 34 ee IpeeiaMn);

— IIPU OCYINECTBJIEHUU I'PYIIOBOM paboThl OBITH KaK PYKO-
BOAUTEJIEM, TaK U YIEHOM IIPOEKTHOM KOMAaH/ILI B PA3HBIX POJIAX
(reHepaTopoM wupeil, KPUTUKOM, WCIIOJHUTEJIEM, IIPE3EHTYIO-
UM U T. I.);

— pPas3BepHYTO, JJOTUUYHO U TOYHO M3JIaTaTh CBOIO TOUKY 3pe-
HUS C UCHOJIb30BAHUEM aJeKBATHBIX (YCTHBIX U MUChMEHHBIX)
SIBBIKOBBIX CPEJICTB;
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— pacmosHaBaTh KOH(MIUKTOT€HHbIE CUTYaIllUd U TPEIOT-
BpamiaTh KOHGINKTEI 0 UX aKTUBHOH (hasbl;

— KOODPAWHUPOBATH U BBIIOJHATH PAOOTY B YCIOBUAX BUP-
TyaJbHOTO B3aMMOAENCTBUA (MU COUeTaHUS PeaJbHOTO M BUP-
TyaJbHOTO);

— COIVIaCOBBIBATh IO3WIIUMK UYJEHOB KOMAHABI B IIpoOIlecce
paboThI HaL OOIIIUM ITPOYKTOM /PeIlleHneM;

— IIPEeACTaBIATH MYyOJWUYHO PE3yJbTAThl MHAWBUIAYATIbHONI
¥ TPYIIIIOBOM AeATEJbHOCTH, KaK IIepel 3HaKOMOIi, TaK U mepes
HEe3HAKOMOM ayauTopueii;

— moaOMpAaTh IapTHEPOB JJIs AeJ0BOM KOMMYHUKAIIUH, HC-
X051 M3 COO0paKeH il pe3yIbTaTUBHOCTU B3aNMOIENCTBUA, a He
JUYHBIX CUMIIATHIH;

— BOCIPHMHUMATH KPUTHUYECKHE 3aMeuyaHUs KaK pecypc
COOCTBEHHOT'O PA3BUTUS;

— TOYHO U €MKO (popMyJMpoOBaTh KaK KPUTHUUECKUE, TaK
¥ of00puTeNbHBIE 3aMEUYaHUs B afpec IPYTrUX JIogell B paMKax
IeJIOBOU 1 00pasoBaTeJIbHON KOMMYHUKAIIUN, N30eras IIpu 9TOM
JUYHOCTHBIX OIIEHOUHBIX CYKACHUIA.

1.3. NnaHupyemble npeamMeTHbIe pe3ynbTaThbl
0CBOEHUA y4eOHOro npeamera «XuMua»
Ha yrny6seHHOM ypoBHe

B pesynbraTe mayueHus yueOHOro mpeaMeTa « XUMUS»
Ha YPOBHE CPeIHero ooIero oopasoBaHmus

BBINIYCKHUK HA YIIIyOJIEHHOM YPOBHE HAYUUTCH:

— pacKpbIBATH HA IIPUMeEPAX POJIb XUMHUHU B GOPMUPOBAHUU
COBpPEMEeHHOII HayYHON KapTWHBI MHUPA U B IPAKTUUYECKOU aes-
TEJIbHOCTU YeJIOBEKa, B3BaMMOCBSI3bh MEXKIY XUMUEH U APYTUMU
€CTeCTBeHHBIMU HAYKaMMU;

— COIIOCTABJATL HCTOPUUYECKME BeXU PAa3BUTUSA XUMUU
C HUCTOPUYECKUMU MePUuOJaMU PA3BUTHUA IIPOMBIIIJIEHHOCTH U
HayKHU [IJd TPOBeleHUs aHAJM3a COCTOAHUSA, IIyTell pPasBUTUSI
HAYKM 1 TeXHOJOTHIA;

— aHaJIM3UPOBATh COCTAB, CTPOEHNE W CBOMCTBA BEIIECTB,
OPUMEHS IMOJIOMKEHNSA OCHOBHBIX XMMHUYECKUX TEOPHUIl: XUMIU-
YeCKOTO CTPOEeHUs opraHmueckux coemmuenuit A. M. Byraepo-
Ba, CTPOEHUSA aToMa, XMUMUUECKOU CBA3U, DIEKTPOIUTUIECKON
JIVICCOI[UATINY KUCJIOT, OCHOBAHUU U COJIeli, a TaK)Ke YCTAHABJI-
BaThb IPUUYNHHO-CJEeICTBeHHbIe CBSI3U MeKAy CBOMiCTBAMU Bellle-
CTBa U €ero COCTABOM U CTPOEHUEM;

— IIPUMEHATH IIPaBUJia CUCTeMaTUYeCKON MeKIyHapO HOM’
HOMEHKJIATYPbI KaK CPeACTBA PasINUYEeHUS U UAeHTUPUKAIAN
BEIIeCTB II0 UX COCTaBY U CTPOEHUIO;
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— COCTABJATHL MOJIEKYJSIPHBIE U CTPYKTYpPHBIE (OPMYJIbI
HeopraHnyecK1UX 1 OpraHMyYecKUX BeIlecTB KaK HOocUTeJell MH-
¢opmaru 0 CTPOEHUN BeIlecTBa, er0 CBOMCTBAX U MPUHAIIE K-
HOCTH K OTIPeIeJIEHHOMY KJIacCy COeIUHEeHU;

— O00BACHATHL IPUPOAY U CIIOCOOBI 00pa30BaHUSA XUMUUE-
CKOI CBA3U: KOBAJEHTHOU (IOJAPHOI, HEIOJAPHOI), MOHHOI,
MEeTaJIINYeCKOM, BOJOPOMHOI C IIeJIbI0 OIIPEeNeIeHUsS XUMUUe-
CKOI aKTUBHOCTHU BEIIleCTB;

— XapakTepusoBaTh (PU3NMUECKHNEe CBOMCTBaA HeopraHumue-
CKUX U OPraHWYECKHX BEIeCTB U yCTaHaBJIWBATh 3aBUCUMOCTD
(hmBUUEeCKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAJJIUUYECKOHN pe-
IITeTKU;

— XapakTepu30BaTh 3aKOHOMEPHOCTU B UBMEHEHUUN XUMU-
YeCKHX CBOMCTB IIPOCTBHIX BeINEeCTB, BOIOPOIHBLIX COEIUHEHWUH,
BBICIIIMX OKCHIOB 1 TUAPOKCUI0B;

— NPUBOAUTH IIPUMEPhl XUMUUYECKUX PeaKI[hii, pacKpbIBa-
OIMUX XapaKTepHble XMMUUECKHe CBONCTBA HEOPTaHUYECKUX U
OpraHUYECKUX BEIeCTB M3yUYeHHBIX KJIACCOB C IEeJIbI0 UX UIEH-
TUPUKATIUYA U 00 BbACHEHUS 00JIaCTU TPUMEHEHU T,

— OIpeneNsaTh MeXaHU3M PeaKINU B 3aBUCUMOCTH OT yCJIO-
BUU IIPOBENEHUS PEAKIIUY 1 ITPOTHO3UPOBATH BO3MOMKHOCTb IIPO-
TeKaHUSA XUMHUYECKHX PeaKIUU Ha OCHOBE TUIA XMMHWNYECKOH
CBS3U U AKTHUBHOCTU PEareHTOB;

— yCTaHaBJIMBATh 3aBUCUMOCTD PEaKIITMOHHON CIIOCOOHOCTH
OpraHNYeCKUX COeIWHEHUH OT XapaKTepa B3aMMHOTO BINUAHUS
aTOMOB B MOJIEKYJIaX C I[eJIbI0 IIPOTHO3WPOBAHUS IIPOAYKTOB pe-
aKIINN;

— yCTaHaBJIWBATH 3aBUCUMOCTH CKOPOCTU XUMUUYECKOH pe-
AKIUU W CMEIeHUs XUMHUUYECKOTO PABHOBECUSI OT PA3JIUUYHBIX
(haKTOPOB C IeJbI0 OIIPeeJIeHNA OIITUMAJIbHBIX YCJIOBUI IIPOTE-
KaHNA XUMHIYECKUX IPOIECCOB;

— yCTaHaBJAWBATL T€HETUYECKYIO CBA3b MEXKAY KJaccaMu
HEOPraHWYEeCKUX M OPraHNUYEeCKUX BeIeCTB O 000CHOBAHUS
OPUHIUINAJILHON BO3MOYKHOCTU MOJYYEHUS HEOPTaHUYEeCKUX
U OPTaHUYECKUX COeIUMHEHU N 3aJaHHOr0 COCTaBa 1 CTPOEHMI;

— TomOupaTh peareHThl, YCIOBUA U ONPEAeNATh IPOAYKTHI
peakIiuii, IMO3BOJAMIIINX peaJn30BaTh JabopaTopHbIe U MPO-
MBINIIJIEHHBIE CIIOCOOBI ITOJYyUYEeHUSA BaKHEHUINNX Heopranmuue-
CKHUX I OPraHNYEeCKUX BeII[eCTB;

— OIpeNessaATh XapaKTep CPeabl B Pe3yJbTaTe TUAPOJIN3a
HEOpPraHMYeCKUX 1 OPraHNYeCKUX BEI[eCTB U IPUBOAUTDL IPUMe-
PpBI TUAPOJIN3a BEIleCTB B IIOBCEIHEBHON KU3HU UeJ0BeKa, 01o-
JIOTUYEeCKUX OOMEHHBIX IIPOIleccaxX U IIPOMBIIIIEHHOCTH;

— IPUBOAUTH MIPUMEPHLI OKKCJINTEIHLHO-BOCCTAHOBUTEJIb-
HBIX PeaKI[Uil B IpUpoje, IPOU3BOACTBEHHBIX IIPOIleCCax U JKIU3-
HeaesaTeJIbHOCTU OPTaHU3MOB;
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— 00OCHOBBIBATh IIPAKTHUUYECKOE MCIIOJIb30BaHe HEOPTraHU’-
YEeCKUX M OPTAaHUYECKUX BEIECTB U UX PEAaKIU B IIPOMBIIIIEH-
HOCTH U OBITY;

— BBLINOJHATh XUMUYECKUIN 5KCIEPUMEHT II0 paclio3HaBa-
HUIO U IIOJYUYEHUI0 HEOPTaHWYECKUX U OPraHWYECKUX BEIeCTB,
OTHOCAIIUXCSA K Pa3IWUYHBIM KJaccaM COeJUHEHUI, B COOTBET-
CTBUU C IIPABUJIAMHU ¥ IpreMaMu 0e30IacHoii paboThl ¢ XMMUYec-
KUMU BellleCTBaMU U JIab0opaTOPHBIM 000DPYI0BAHIEM;

— IIPOBOAMUTH PacueThl Ha OCHOBE XMMUYECKUX (DOPMYJ U
YPaBHEHUI peaKI[Wil: HaXOKJAEHUE MOJIEKYJISAPHON (OPMYJIbI
OPraHUYECKOTO BEIeCTBA IO ero IJIOTHOCTU ¥ MaCCOBBIM JOJISIM
5JI€MEHTOB, BXOIAIINX B €ro COCTAaB WJIU II0 IPOAYKTAM cropa-
HUA; pacueThl MacCOBOU Aoyt (MacChl) XMMUUYECKOTO COeIuHe-
HUA B CMECHU; pacueThl Macchl (00beMa, KOJIMUYEeCcTBa BeIecTBa)
OPOAYKTOB PEeaKINU, €CJIM OZHO W3 BEIeCTB JaHO B M30OBITKE
(uMmeeT MpUMecH); pacueTbl MacCOBOI UM 00'beMHOM JOJIU BBIXO-
la TPOAYKTA PEeaKI[UU OT TeOPEeTUUYECKU BO3SMOYKHOTO; PAacCUeThl
TeILJIOBOTO s(p(heKTa peakIinil; pacueThl 00beMHbBIX OTHOIIIEHUHA
rasoB IIPU XUMUYECKNX PeaKIlUIX; pacueThl Macchl (00beMa, KO-
JVMYeCTBA BEIIECTBA) IIPOAYKTA PEaKI[UU, eCJAU OJHO U3 BEIeCTB
laHO B BUE PACTBOPA C OIpPeIeJeHHOU MacCOBOU JOJIEH pPacTBO-
PEHHOTO BEIIECTBA;

— HCIOJIb30BAaTh METOABI HAYUYHOTO NO3HAHUA: aHAJIU3,
CUHTE3, MOJEJWPOBAHNE XWUMUYECKUX IITPOIECCOB W ABJIEHUN
IpU pelleHnU yuyeOHO-UCCJIeTOBATEIbCKUX 3aJau 110 U3YUEHUIO
CBOICTB, CIIOCOOOB IOJIYUEHUS U PACIIOBHABAHUSA OPTAHUYECKUX
BEIIeCTB;

— BJIQJeTh ITpaBUJIAMU 0€30IIaCHOTO O0pAaIleHUus C eIKUMU,
TOPIOYMMU M TOKCUUYHBIMM BEIIlECTBAMU, CPEACTBAMU OBITOBOI
XUMUH;

— OCYIIIECTBJATH MOUCK XUMNUYECKON MH(pOpPMANNU IO Ha-
3BaHUAM, HUAeHTU(GHUKATOPaAM, CTPYKTYPHBIM GopMyJaM Be-
IIEeCTB;

— KPUTUYECKU OIeHWBATHL W WHTEPIPETHPOBATHL XUMUUE-
CKyI0 MH(pOpPMAINIO, COAEeP:KAaIlyIOCA B COOOIIEHUSAX CPEICTB
MaccoBoil mH(poOpMaIluu, pecypcax WMHTepHeTa, HayYHO-TIOIIY-
JSAPHBIX CTAThAX C TOYKMW 3PEHUSA eCTeCTBEHHO-HAYUYHOM KOP-
PEKTHOCTHU B IeJIAX BBIABJICHUS OIIUOOUYHBIX CY:KIeHUI 1 Gop-
MHPOBAHUA COOCTBEHHON MO3UININ;

— HaXOOWUTh B3aWUMOCBSA3UW MEXKJY CTPYKTYPON U (PYHKIIU-
ell, IPUUYUHON U CJIeACTBUEM, Teopueil u pakTaMu IPU aHaJINI3e
OpoOJEeMHBIX CUTyallnii U 000CHOBAHUMN IPUHUMAEMBIX perle-
HUI HA OCHOBE XMMHNYECKUX 3HAHUNI;

— TIPEACTaBJATH MYTU PEIIeHnA TII00aJTbHBIX TPO6JIeM, CTO-
AIUX IIepe]] YeJIOBEUEeCTBOM, U IIEePCIEKTUBHBLIX HAIIPaABJIEHUH
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Pas3BUTUA XMMHUYECKUX TEXHOJIOTHI, B TOM YHCJE TeXHOJOTHI
COBPEMEHHBIX MATEPHUAJTIOB C PA3INYHON (DYHKIIMOHAIBHOCTHIO,
BO3B0OHOBJIAEMBIX UCTOYHUKOB CHIPbsA, IIePEPa0OTKY U yTUIU3A-
Y IPOMBIIIIEHHBIX U OBITOBBIX OTXO/OB.

BeInyCcKHUK Ha YIVIyOJE€HHOM YPOBHE IOJYYUT BO3MOK-
HOCTh HAYYUTHCS:

— @opmyaruposamsv yeab Ucciedo8aAHUS, 8bL08U2AMb U NPO-
8epsambv IKCNEPUMEHMANbHO ZUNOMe3bl 0 XUMULECKUX C80U-
cmeax eew,ecme Ha OCHO8e UX COCMABaA U CMPOeHU, UX Cnoco0-
Hocmu 6cmynamos 6 Xumuieckue peaKyul, o xapaxmepe u npo-
Jyrmax pas3nuyHblX XUMUYECKUX PeaKyuil;

— camocmoamenbHo NAGHUPOSAMb U NPOB00UMb XUMUYe-
CcKUe dKcnepumenmol ¢ cobniolenuem npasu 6e3onacHoil pabo-
mulL ¢ sBewecmeamu u 1a6opanmopHyvlm 060pydoeanuem;

— uHmepnpemuposams OaHHbLE O COCMABe U CMPOCHUU 6e-
wecme, nOLYLeHHble C NOMOULIO COBPEMEHHBLX PUIUKO-XUMU-
yecKux memodos;

— onucwsl8amb COCMOsHUE 3JeKMPOHA 6 AMmoMe Ha 0CHO8e
COBPEMEHHBLX KBAHMOB0-MEeXAHUYECKUX npedcmasnenuil o
cmpoerHuu amoma 01 00BACHEHUS Pe3yilbmamos CneKmpaib-
HO020 AHALU3A 8eU,eCME;

— xapaxmepu3o6ambsv poOJSb A30Moco0eprcauiux zemepo-
Yukauveckux coeOuHeHuil U HYKJIEUHOBbLX KUCJLOM KAK 6Qii-
Hellulux OUO0L02UYeCKU AKMUBHbLX 8€U,eCM6;

— NpPozHO3UPOBAMb 603MONCHOCMb NPOMEKAHUL OKUCAU-
MeJslbHO-60CCMAHOBUMENbHBLX DeaKUUll, JLedauux 6 OCHO8e
npupoOrbLX U NPOU3BOOCMBEHHLLX NPOUECCOB.

2. CopepxkaHue yyebHOro npeamera «Xumusa»
Ha yrny6seHHOM YpoBHe cpefHero oouero
o6pasoBaHus

2.1. TeopeTuyecKkue 0CHOBbI XUMUU
2.1.1. Crpoenmne BemiecTra

ATOMHO-MOJIEKYISIpHOE yueHHe. BelllecTBa MOJIEKYJIAD-
HOT'0 U HEMOJIEKYJIAPHOI'O cTpoeHus. KauecTBeHHBIN 1 KoJIuUe-
CTBEHHBIN cocTaB BelllecTBa. MoJaApHAA U OTHOCUTEJIbHAA MOJIe-
KyJdapHasa Macchl BelrlecTBa. MoJsibHad IOJIA U MaccoBad [OJIS
dJIEMEHTAa B BEIIeCTBeE.

Crpoenue aroma. Hyrmaupapl. Msoromsi. JJegpekm maccol.
Tunbsl pagmoaKTUBHOTO pacmaza. TepMmosamepHbI cuHTe3. Om-
Kpblmue HOBbLX XUMUYECKUX dJleMeHmo8. SlnepHble peaKkIuu.
Tunvt a0epHblx pearkyuil: denenue u cunmes. Ckopocms peak-
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uuu paduoakmugHozo pacnada. IlpuMeHeHne paJuOHYKJINIOB B
mexuninHe. MeTon MeueHBIX aToOMOB. IIpumeneHue paduoak-
MUBHBLX HYKJIUOD08 8 260XPOHOJI0ZUU.

CoBpemMeHHass MOeJb CTPOeHWA aroMma. KopnycKyadapHO-
BOJIHOBBIE CBOMCTBA 3JIeKTPOHA. IIpedcmasseHue 0 K6aHMOBONL
mexanuke. Coomunowenue 0e Bpoiuias. IIpunyun Heonpedeser-
nocmu I'eiizenbepza. Ilonamue o 8onHo801 pyHKyuu. KBaurto-
Bble uncJjga. ATtomHas opbuTaab. Pacipenenenue 5JeKTPOHOB IO
SHEPreTUYeCKUM YPOBHAM B COOTBETCTBUU C IMIPUHIIMIIOM HaU-
MeHbIIIel sHepruu, mpaBujaoM XyHma m npuHimnom I[layim.
OCco0GeHHOCTH CTPOEHUA SHEPTeTUUYECKUX YPOBHEHN aTOMOB d-3Jjie-
MEHTOB. JJIeKTPOHHAasA KOoHPUrypamnus aroma. Kiaccupurkaimsa
XUMUYECKUX DJIEMEHTOB (S-, p-, d-, f-2JIeMeHThI). DJIEKTPOHHBIE
KOH(MpUTypaIuy MOJOKUTEJIbHBIX U OTPUIlaTeIbHBIX NOHOB. Oc-
HOBHOE W BO30Y K/IeHHBIE COCTOSAHMUA aTOMOB. BajieHTHEBIE aJeK-
TPOHBI.

ITlepuonmueckuii 3aKoH. POPMYJTUPOBKA 3aKOHA B CBETE CO-
BpPEeMEHHBIX IIPEJICTaBJIEHUN O CTpoeHuM aTomMa. MUpPOBO33peH-
yecKoe 1 HayuHoe 3HaueHUe [lepumoamueckoro 3akona 1. 1. Men-
nesneeBa. Paguyc aroma. 3aKOHOMEPHOCTU B UBMEHEHUHU CBOMICTB
IPOCTBIX BEIEeCTB, BOAOPOAHBIX COENHEHUIT, BBICIIINX OKCUIOB
W TUAPOKCHUJIOB B IEepHOJaX M TIPYIIax. JJIEKTPOOTPUIIATENb-
HOCTb.

XuMuueckasa CBA3h. JJIEKTPOHHASA IIPUPOLAa XUMHUUYECKOU
cBs3u. Buabl xuMudecKou cBsa3u. KoBajleHTHas CBA3b U ee xa-
PaKTEePUCTUKU (9HEPIrus CBA3HU, JJIUHA CBA3U, BAJECHTHBINA yTIOJI,
KPATHOCTH CBA3U, MOJIAPHOCTDH, MOJIAPU3yeMOCTh). KoBajeHT-
Had HeIoJApHAs U HoJsApHad cBsadb. OOMEHHBIN U JOHOPHO-aK-
IEeNTOPHBIA MeXaHu3Mbl 00pa3oBaHUA KOBAJEHTHON IIOJISIPHOM
cBA3U. ['eoMeTpusa MOJNEKYAbI. JJUnOAbHbLIL MOMEHM C853U, OU-
NnoNbHBLIL MOMeHm MoaeKyabl. IOHHasA cBA3b. Omauyue mexncoy
UOHHOIL U KOB8aJeHMHOU c84a3bl0. MeTasnyeckas ¢cBA3b. Boxo-
poIHasa CBA3b U €e BIAMAHNE Ha CBOMCTBA BemiecTBa. Mexxmolie-
KyJApHBbIE B3auMojieicTBusa. Ilonamue o cynpamoneKyiapHoil
XUMUL.

ArperaTHble COCTOIHUA BenlecTBa. ['azbl. 'a3oBbIe 3aKOHBI.
VYpasueuune Kiaiimepona—MengeaeeBa. 3akon ABorazapo. 3a-
KOH 00'beMHBIX OTHOIIeHuI. OTHOCUTEJbHASA IIJIOTHOCTH I'a30B.
CpenHadA MoJIApHAA Macca CMeCH.

CTpoeHUe TBEPABIX TeJ: KPUCTAJIINUECKUEe 1 aMopP(HbIE Be-
mecTBa. THUOBI KPUCTAJINYECKUX PEIIEeTOK: aTOMHAsA, MOJIEKY-
JsdpHas, NOHHAsA, MeTajindyeckas. IloHATre 00 sJeMeHTapHOMI
Aadeiike. Pacuem uucsa uwonos, codepircauiuxcs 6 djemenmap-
Holl auelike. HoHnHble paduycvl. Onpedesenue memaniuieckozo
paduyca. 3aBUCUMOCTH (PM3MUECKUX CBOMCTB BEIleCcTBa OT TUIIA
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KpHCTAJINYECKOH perreTKu. [[puYruHBI MHOT000pasus BEIIeCTB.
CoBpeMeHHbIE IIPEACTABJICHUS O CTPOEHWM TBEPABIX, JKUIKUX
¥ Ta3000pas3HBIX BEIIIECTB.

lemoHcTpauuu. 1. O6pasIibl BEIecTB MOJIEKYJIAPHOTO U HEMO-
JEeKYJISPHOTO cTpoeHus. 2. Bosrouka noga. 3. Mogei MOJIeKYJI.
4. KpucraiinuecKue perieTKn.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH
IMPOTeKAHUS XUMNUUYECKHUX PeaKIiuil

Kaaccudurkanusa XHUMUYECKUX PEAKIIUH IO PA3INIHBIM
mpusHaKaM CpaBHeHUsA. [OMOTeHHbIE 1 TeTePOTeHHBIE DEAKIIUN.
Kinaccupuramnus mo 3Haxky TeroBoro agderra. Odoparumbie u
HeoOpaTuMble peaknuu. KataiuTuuyeckue u HeKaTaJUTHUYECKUE
peaknuu. Peaknuu ¢ uadMeHeHVUEM U 0e3 U3MEHEHUS CTEIIeHU
OKWCJIEHUA BJIEMEHTOB B COEJUHEHUAX.

JHepreTuKka XUMHYECKHX peakmnuii. TermoBoir 3shderT
XUMUYECKON peaxIuu. DHAOTEPMHUUYECKUE U 9K30TepPMUUYECKUe
peaknuu. TepmoxuMuuecKme ypaBHeHUA. Temsora o6pazoBaHusa
BelrlecTBa. 3aKoH l'ecca m ciencTBUA M3 HETO. DHEPTUA CBA3U.
ITonamue o 6HympeHHell sHepeuu u dHTaNbIUU. IloHATHE 00 HH-
Tponuu. Bropoit 3akoH TepmoanHaMuku. @opmyaa Boabiimana.
Oueprusa ['mb66ca M KpUTEpPUU CaAMOIPOU3BOJBHOCTH XHMIUe-
CKOM peaKIiuu.

O6paTtumbie peakinuu. XuMUuyecKoe paBHoBecue. KoHcTaH-
Ta paBHOBecud. IIpunnun Jle Illarenve. PaBHOBecHBIE cOCTOA-
HUS: yCTONUMBOE, HeyCcTounBOoe, 6eapasauunoe. CmelrieHne Xu-
MHUUYECKOTO PaBHOBECUS MO AefCTBUEM Pa3JIUYHBIX (PaKTOPOB:
KOHIIEHTPAIlNY PeareHTOB UM IIPOAYKTOB peakIlui, JaBJIeHUd,
TeMoepaTypbl. PoJIib cMeIlieH s paBHOBECUSA B TEXHOJOTUYECKUX
IIpoiieccax.

CropocTh XMMHUYECKUX PeaKIuii, ee 3aBUCUMOCTH OT Pas-
JUYHBIX (DAKTOPOB: IPUPOABI PEaTUPYIOIINX BEIeCTB, KOHIIEH-
TpaIuyu PearupyloInx BeIeCTB, TEMIIEPATYPhI, HAJIUYNA KaTa-
JU3aTopa, IJIOIIAAU IIOBEPXHOCTU pearmpymoliux BelecTB. Pe-
AKIIUY TOMOTEHHbIE U TeTePOTeHHEBIE. JJeMeHMAPHbLEe PEAKUUL.
Mexanusm pearkuyuu. AKmueuposarHbsLlit Komnaerxc (nepexoo-
Hoe cocmosHue). 3aKOoH AelcTBYIOIuX macc. Koncmanma cko-
pocmu peakuyuu, ee padmeprnocmsv. CKopocmbs peakyuu paduoak-
musHozo pacnada. Ilepuod noaypacnada. IIpaBuno Baut-T'od-
da. IlonsaTme o0 »HepruuM aKTUBAIIUU U OO0 DHEPreTUUECKOM
npoduire peaxknuu. Ypasnenue Appernuyca. KaranusaTopbl u
Karanams. IHepzus AKmusaylul Kamaiusupyemoil U HeKamaau-
3upyemoil peakyui. AKTUBHOCTD U CEJIEKTUBHOCTD KaTaJIn3aTo-
pa. I'omozennwvlilt u zemepozeHnblil kKamaaud. I'omozeH bl Ka-
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maau3 6 2a30601i pase. Kamaaumuueckoe oKuUCLeHUE Y2apHO20
2a3a 6 KOHB8epmMepPax 6bLXJONHLLX 2a3068 8 aémomoousax. Ponb
KaTaJIn3aTOpOB B IIpHpPOJ€ N IIPOMBIIIIJIEHHOM IIPOM3BOACTBE.
depMeHTH KaK OMOJIOTHYECKE KAaTAaJIN3aTOPHI.

lemoHcTpauuu. 1. 9K3oTepMUUYECKIIE U D9HAOTEPMUYECKUE XU~
mMuyeckue peakmnuu. 2. TemoBble SBJIEHWA IIPU PACTBOPEHUU
CEepHOM KUCJIOTHI I aMMUAYHON CeJUTPhI. 3. 3aBUCUMOCTh CKO-
pOCTU peaKIMM OT IIPUPOABLI BEIIECTB Ha IIPUMEpPe B3amMOJeli-
CTBUSA PACTBOPOB PA3JUYHBIX KMCJIOT OJMHAKOBON KOHIIEHTPA-
MU C OMMHAKOBBIMU KycOouKamu (IpaHyJjiaMu) IIUHKA U OJMUHA-
KOBBIX KYCOUKOB Pas3HBIX METAJIJIOB (MarHusd, IUHKA, sKejiesa)
C pacTBOPOM COJAHOW KucaoThl. 4. BsammogeiicTBue pacTBO-
POB CEpPHOM KHUCJOTHI C PACTBOPAMH THOCYJb(aTa HATPUS pas-
JUYHOM KOHIIEHTPAIMU UM TeMHOepaTypbl. 5. 3aBUCHUMOCTH IIO-
Jo)KeHusi paBHoBecus B cucreme 2NO, 2 N,O0, or remmnepa-
TYPBHL.

Jla6opatopHble onbiThl. 1. KaTanuTuueckoe pasiosKeHHe IIe-
poKcujia BOLopoa.

2.1.3. PacTBopsI

Coco0bI BBIpAKEeHUA KOJUYECTBEHHOTO COCTABa pac-
TBOpA: MaccoBas [OOJS PACTBOPEHHOTO BellecTBa (IPOIEHT-
HadA KOHIIEHTPAIlUus), MOAAPHASL KOHUeHmpauus. Tumposarue.
PactBopenue xKax GUIMKO-XUMUUYECKUN mporecc. Kpucmaano-
zudpamot.

JIucnepcubie cucrembl. Kostongabie pacTBoOpbl. McTUHHBIE
pactBopsl. ducnepcHas dasa u gucrnepcruonHas cpega. Cycen-
3UU U sMyJbcuu. 3oau u reau. Onangecirennusa. Ipdext Tunga-
asa. Koaryaanusa. Cegumenranusa. CuHepesuc.

Peakuuu B pacTBopax 3JIeKTPoJauTOB. KauecTBeHHBIE pPeak-
U HA MOHBI B pacTBope. KMCIOTHO-0CHOBHBIE B3aMOIENCTBUSA
B pactBopax. AmdorepHocTh. MloHHOe mpousBeaeHure Boabl. Bo-
noponubiii mokasareisb (pH) pactBopa. CusibHBIE U ciiabble djeK-
TposuThl. Pacuer pH pacTBOpPOB CUIBHBIX KHCJIOT U IEJOUEi.
KoucrauTel guccomuanuy cjaadbIX SJeKTPoauToB. C8s13b KOH-
cmaumv. U cmenenHu Oduccoyuayuu. 3aKoH pasgedeHus
Ocmeanvda. Peakiiuu noHHOro oomena. IlosHbIe U COKpAaIIeH-
Hble NOHHBIEe ypaBHeHUsA. ['maposns coseit. ['maponma mo kaTwmo-
HY, IO aHUOHY, II0 KATUOHY U II0 aHMOHY. PeakIiusa cpeasl pac-
TBOPOB COJIeli: KMCJIOTHAS, IeJJOUHAA U HelTpaabuasd. [loaHbIH
HeoOpaTuMblil runponus. I[lonyuenue peakxyueii 2udposu3a oc-
HOBHbLX cogell. [Tonamue o npomoaumuyveckoii. meopuu Bpen-
cmeda—Jloypu. Ilonamue o meopuu KucJaiom u 0CHo8aHuil JIvio-
uca. 3HaueHUe ’IAPOoJIn3a B OMOJIOTUUYECKUX O0OMEHHBIX IIPOIlec-
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cax. [ITpumeneHMe TUAPOIN3a B IPOMBINILIeHHOCTH. Pasnosecue
MedxHcdy HaAcCvLlULeHHbLM pacmeopom u ocadkom. IIpouszgedenue
pacmeopumocmu.

HlemoHcTpauun. 1. Orpesesenrie KMCJIOTHOCTU CPEABI IIPU I10-
MOII UHANKATOPOB. 2. IPpderT Tungansa. 3. ObpasoBanue KOM-
ILIEKCHBIX COeIUHEHU ITePexX0JHbIX MEeTaJJIOB.

JlabopartopHble onbiTbl. 1. Peakniuu nonuoro o6mena. 2. CBoii-
CTBa KOJUIOUAHBIX pacTBOpoB. 3. 'maponus coseii. 4. [Tomyue-
HIe 1 CBOIICTBA KOMILJIEKCHBIX COeJMHEeHIH.

2.1.4. OKHCIANTEIHHO-BOCCTAHOBUTEJbHBIE IIPOIECCHI

OKUCINTETHFHO-BOCCTAHOBUTENbHBIE pearkmuu. Tumbl
OKMCJIUTEJbHO-BOCCTAHOBUTEIbHBIX peaknuii. OKuciaenme u
BoccTraHoBIeHre. OKUCIUTEJN U BOCCTAHOBUTE M. MeTon sJieK-
TPOHHOTO U 3JIEKTPOHHO-MOHHOTO OaJsiaHca. IloBemenme BelecTs
B cpemax c¢ pasHbIM 3Hauenuem pH. Ilepmanranar xKaamsa Kak
okucauTeab. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE DPEaKINU B
IPUPOJe, IPOU3BOACTBEHHBIX IIPOIleCCaX U KU3HEIeATeJIbHOCTHI
OpPraHU3MOB.

TanxpBannuyeckuii 3jaeMeHT (Ha mmpuMepe djaemeHTa llaHuma-
as). XuMuduecKre NCTOUYHUKY TOKAa: TaibBaHUUYECKIE DJIeMEeHTHI,
AKKYMYJIATOPHI U TOIJIMBHBIE 9JIeMEHTHI. Popma 3anucu xXumu-
yeck020 ucmouHuka moxka. Cmandapmmuualii 6000po0HbLIL 31K M-
pod. CmaHOapmHbLil 3AeKMPOOHBLI NOMEHUUAL Ccucmembl.
ITonamue 00 asekmpodsuxcyuieii cuie peakyui. JIeKTPOXUMU-
YeCKHI pAN HaUpPsKeHUN (aKTHBHOCTU) METAJJIOB (Pl CTaH-
IapTHBIX JJIEKTPOIHBIX IMOTEHINAJOB). Hanpasienue oxucau-
meJsbHO-860CCMAHOBUMENbHBLYX PeAKUULL.

DJIEKTPOJIN3 PACILIABOB 1 BOJHBLIX PACTBOPOB 3JIEKTPOJIUTOB
(Kucyor, 1mesioueii u coseit). 3akKoHnvl aiekmpoausa. Ilpakrude-
CKOe IPUMEeHeHNe 3JIEKTPOJIN3a I IIOJyUeHN IIeJIOUHBIX, II1e-
JIOYHO3eMeJbHBIX METAJIJIOB U aJTIOMUHUIA.

Kopposus meTannoB: cmocoObI 3aIUTHI METAJJIOB OT KOPPO-
3UMN.

lemoHcTpauuu. BzaummopelicTBume mnepMaHTaHaTa Kajaumd C
cyab(UTOM HATPUS B Pa3HBIX cpelax.

2.2. OCHOBbI HEOPraHUYECKON XMMUK

2.2.1. Knaccupuranusa 1 HOMeHKJaTypa
HEOPraHUYEeCKNX COeTUHEeHU I

Barkmelinue KJjacchl HEOPraHMYECKUX BeIeCTB. OJie-
MEHThI METaJlJIbl M HeMeTaJlJIbI U WX IoJosKeHue B Ilepuomu-
yecKou cucreme. Kiaccupukanmsa v HOMEHKJIATYPA CJIOYKHBIX
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HEOpPraHMYeCKUX COeNUHEHUI: OKCUIOB, TUAPOKCUIOB, KUCJIOT
u coJiei. 'eHeTnueckas CBs3b MEXXKAY KJaccaMM HeOpraHmde-
CKUX coenuHeHuii. geHTuUKAINA HEOPraHUUYECKUX BEIIeCTB
¥ IOHOB.

Kommtexcunie coegquuenusi. CocTtaB KOMILJIEKCHOI'O MOHA:
KOMILJIeKcooOpas3oBaTesb, JUTraHAbl. KoOpAUHAIITMOHHOE YICJIO.
HomenkimaTypa KOMILJIEKCHBIX coequHeHUIi. 3HaUYeHHe KOM-
IJIEeKCHBIX coeqnHeHU. [IoHATHEe 0 KOOPAMHATTMOHHON XUMUU.

2.2.2. HemeTaJaiasl

Bomopona. ITonyuenue, pusuuecKkre U XUMUYECKIE CBOM-
cTBa (peakIuu ¢ MeTaLylaMU ¥ HeMeTaJlJIaMW, BOCCTAHOBJIEHUE
okcumoB u cojieii). 'mapuasi. TommIuBHEIE 5JIEMEHTEI.

l'amorensi. OO0mIas xXapaKTepHCTUKA 5JEMEHTOB TIJIaBHOI
noarpynnsl VII rpynnel. PusuuyecKue CBOMCTBA TPOCTHIX Be-
I1ecTB. 3aKOHOMEPHOCTU M3MEHEHUA OKMCIUTEJIbHOU aKTUBHO-
CTH TaJIOTEHOB B COOTBETCTBUU C UX IOJIOKEHUEM B IIepUOAUYE-
cKoii Tabuure. IIopAgOK BBITECHEHUS T'aJIOTEHOB M3 PACTBOPOB
raJioreHuA0B. XJI0p — IIOJyUYeHUe B IIPOMBIIIJIEHHOCTU U Ja00-
paTopuu, peaKIuW C MeTajJlaMd W HeMeTajllJlaMu. Bsaumo-
IeficTBUE XJIOpa C BOJOU M pacTBOpaMu Itesoueit. I]enrnoil me-
XAHU3M peaKyuu 83aumodeiicmaus xaopa ¢ 800opodom. Obessa-
paxcusanue numvegoil 6006l Xa0pom. XpaHeHue u mpaHcnop-
muposkxka xsopa. KuciaopomHble coefnHeHUA XJjopa. ['MIIoxJio-
PUTHI, XJIOPAThl W IEPXJOPaThl KaK TUIIUYHBIE OKUCJIUTEJIU.
Ocobennoctu xumuu propa, 6poma u noga. KauecrBenHasi peak-
nua Ha wuoj. l'ajsoreHoBOmOPOABl — IOJyYeHUE, KHCJIOTHBIE
" BOCCTAHOBUTEJbHBIE CBOMCTBA. XJIOPOBOZOPOI. 'ajioreHoBO0-
poIHBIe KUCJOTHI U uX coau. CosisgHasa KucJaoTa u ee coau. Kaue-
CTBEHHBIE DEaKIMM Ha TaJIOTeHU]J-MOoHbI. IIpuMeHeHMe rajore-
HOB U UX BAXKHEHNIIINX COeJUHEHUN.

JJeMeHTHI MOATPYNIIbI Kucjopona. O0Iaa xapakTepuCcTuKa
5JIEMEHTOB TIaBHOU moArpynmnsl VI rpynnel. @usmyeckme CBO-
cTBa IPOCTHIX BelrecTB. O30H KaK aJIOTPOITHAA MOAU(PUKAIIUA
KucJiopona. Ilomyuernue ozona. O3oramopst. O30H KaK OKMUCJIIN-
Teab. [lo3UTMBHASA M HeTaTWBHASA POJIb O30HA B OKPYsKalOIeil
cpene. Bsaumodeiicmeue o3ona c¢ anaxenamu. CpaBHeHUHE
CBOWCTB 030HA U KUCJI0poAa. Boma u mepokcu Bogopoa Kak Bo-
IOPOIHBbIE COeIMHEHUA KHCJIopoga — cpaBHeHHe cBoiicTB. Ile-
POKcCHU BOZOPOJa KaK OKUCJIUTEIb U BOCCTAHOBUTEJb. [lepoKkcu-
IBbI MeTaJlIoB. Ilonamue o6 opzanuueckux neporxcudax. Cepa.
Annorponus cepel. PusnuecKre U XUMUUECKIIe CBOHCTBA CePhI
(B3amMoOeicTBUE C MeTaJLJIaMi, KHUCJIOPOAOM, BOJOPOAOM, pac-
TBOpPAMH IIeJIoUeli, KHCJIOTaMH-OKUCJIUTeNAMU). Baaummomerii-
CTBIE CePhI C CYyJAb(MUTOM HATPUS ¢ 00paszoBaHUEM THUOCYJIb(paTa
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HaTpus. CepoBomopoa — MoJIyueHNe, KUCJIOTHBIE U BOCCTAHOBU-
TesqbHBIE cBoMicTBa. Cynbdunsl. Jucynvpan. Ilonamue o noau-
cynvpudax. CepHUCTHIN ra3d KaK KUCJIOTHBIN okcuz. Oxmciau-
TeJbHBbIEe 1 BOCCTAaHOBUTEJbHBIE CBOMCTBA cepHUCTOTO rasa. Ilo-
Jy4eHUe CEPHUCTOTO Iada B IPOMBIIIIJIEHHOCTHU U Ja00OpaTOpuM.
Cepuucrasa Kucjora u ee conu. Cepusnliii anruapuzn. CepHas Kuc-
aora. CBoiicTBa KOHIIEHTPUPOBAHHON M pa30aBJIeHHOU CEPHOU
KucJioThl. JleficTBue KOHIIEHTPUPOBAHHOII CEPHON KUCJOTHI HA
caxap, MeTaJlJIbl, HEMeTaJLJIbI, Cyabduabl. TepMuueckad yCcTOMH-
YUBOCTH cyJabdaToB. Kpucmaanozudpamul cyibphanmos memal-
n06. KauecTBeHHAs peaKIUdA Ha CEPHYIO KUCJIOTY U €€ COJIN.

JdJieMeHTHI MOATPynnbI azora. O0Iaa XxapaKTepucTUKa dJje-
MEHTOB TVIaBHOU HOATPYNIIbI V rpymnibl. PusnyecKre CBOMCTBA
IPOCTHIX BEIECTB.

A3Bot u ero coeguHeHUusA. CTpoeHUE MOJIEKYIBI a3oTa. Pusn-
YyecKue U XUMHUYecKue cBoicTBa a3dora. IloamyueHnue azora B mpo-
MBITIIIJIEHHOCTH U jabopartopuu. Hutpuasl. AMMuaK — ero Imo-
JydyeHue, (usuueckue W XmMHUUecKue cBoiicTBa. OcHOBHBIE
CBO¥iCTBa BOAHBIX PACTBOPOB aMMMHaKa. AMMHUAK KaK BOCCTAHO-
BUTEJNb. B3aumodeiicmaue amMmuara ¢ AKMuU8HbvlMU MemaJia-
mu. Amud Hampus, ezo ceoiicmaa. Conu ammouusa. [loBenernue
cojieil aMMOHUA Opu HarpeBaHuu. KauecTBeHHad peakInusa Ha
noH aMmMoHUA. [Ipumenenne amMuarka. OKcuIbI a30Ta, UX MOJY-
yeHnwue u cBoiictBa. Oxcup azora (I). Okucienue okcuga azora (II)
KucaoponoMm. Iumepusamnua okcuga aszora (IV). Asorucras kuc-
JoTa u ee conu. HUTPUTHI KAK OKUCJIUTENN U BOCCTAHOBUTEJIN.
AzoTrHada Kucaora — (pUINUECKUE U XUMUYECKUe CBONCTBA, I10-
JydyeHue. A30THas KUCJI0Ta KaK OKUCINTENb (OTHOIIIeHWEe a30T-
HOM KHCJIOTBI K MeTa/llaM X HeMeTajlJlaM). 3aBUCHUMOCTHb HPO-
IYKTa BOCCTAHOBJIEHUA a30THON KUCJIOTHI OT aKTUBHOCTU METAaJI-
Jla ¥ KOHIIeHTPaIuM KUCJOTHL. IIonamue 0 kamuore HUMpPOHUAL.
Ocobennocmov 63aumodeiicmeus MazHua U Mapzanya ¢ pasbas-
JIeHHOU a30mHoll Kucaomoii. Hurparbsl, uxX pusmdyecKkue m Xu-
MUYecKUe CBOMCTBA (OKUCIUTEIbHBIE CBOMCTBA M TEPMUUECKAS
YCTOMYMUBOCTS), IPUMEHEeHNUeE.

Docdop u ero coepguHeHuA. Annorponus ¢pochopa. Pusuue-
cKkme cBoiicTBa (pocopa. XuMmueckue cBoiicTBa (dochopa (pe-
AKIUU C KHUCJOPOAOM, TaJloTeHaMU, MeTaJlJlaMU, CJIOKHBIMU
BeIIleCTBAMU-OKUCIUTEIAMU, Iesodyamu). [losryueHue u npume-
HeHue dochopa. Xaopudvt pocpopa. Pochunr. Pochuani. Poc-
dopueIt anrugpun. Oprodochopras u meradpochopHasa KUCIO-
ThI 1 UX cojii. KauecTBeHHad peakiius Ha opTodocdarel. Pasio-
sKeHHe opTodochopHOr Kuciaorbl. IIlpuMmeHeHUe GdochopHOHA
KUCJOTHL U ee coJieii. Bronormueckas poJsb docharos. ITupogoc-
¢dopHasa kKucaoma u nupogocpamut. Oxcud gocgopa (I11), ghoc-
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gopucmas kucaoma u ee coau. Pocgoprnosamucmasn Kucaioma
u ee coau.

IToarpynma yraepoaa. O01ias XxapaKTepPUCTUKA 3JIEMEHTOB
IaBHOM moArpynmst IV rpynmnsr.

Yraepon. Annorponus yriaepona. CpaBHeHUe CTPOEHUS U
cBouCTB rpadura m aaMmasa. PyjaepeH Kak HOBasd MOJEKYJIAP-
Has ¢opMma yriieposa. YTroib: XUMHUYEeCcKue CBOCTBAa, MMOIyUeHe
u npumeHenue yrias. Kapouasl. ['uaponns Kapbuga Kaablusa U
Kapbuma anoMuHusa. KapOuabl mepexoaHbIX MeTalI0B (PKesesa,
XpoMa U [Ip.) KaK CBepXIpPOUYHbIie MaTepuaabl. CUHTE3-Ta3 KakK
OCHOBa COBpPEMeHHOII mnpoMmbIlIeHHocTr. OKCUABI yriaepoza.
DJeKMPOHHOE CMPOeHUEe MOJLEKYJNLbl YzapHoz0 2a3a. YTOJb U
yrapHBbIii Ta3 Kak BOCCTAHOBUTENM. PeaKIius yrapHoOTO rasa C
pacmiaBamu miesoueii. CuaTes popmuaToB. OOpasoBaHue yrap-
HOT'O rasa IIPW HEIIOJJHOM CTOPaHUU yIVId. Buojiormueckoe Jeii-
cTBUe yrapHoro rasa. I[losyuyeHre u mIpuMeHeHUe yrapHoTo rasa.
Yraexucablii ras: mojaydyeHne, XMMHUUECKUe CBOMCTBA (B3auMoO-
IeficTBUe YIVIEKWCJIOTO rasa ¢ BOAOM, IeijouaMu, MarHueM, Iie-
POKCHUIAaMMU METAJIJIOB). DACKMPOHHOE CMPOCHUE Y2JeKUCL0Z0
2za3a. YroabHas KucJjoTa u ee conu. KapboHaTsl u rugpoKapoo-
HATBLI: UX ITOBeJeHNre IIPU HarpeBauuu. KauecTBeHHAs peaKI[usa
Ha KapOoHaT-uoH. HaxoxcleHue KapbOHAMO8 MAZHUSL U KAJLb-
yus 8 npupode: Kopavl, demuyz, usgecmuarku (useecmrognLe
20pbL, Kapcmosvle neujepvl, CMailaKmumol U CMaiazMumt).

Kpemunii. PusnuecKkre m XUMUYECKUE CBOMCTBA KPEeMHUS.
Peakmnuu ¢ yrimem, KuCJIoOpogoM, XJIOPOM, MarHeM, pacCTBOpaMu
miejoueit, cepoBomopomom. CuiaaHm — BOZOPOAHOE COeIUHEHUEe
kpemHausa. Cununuasl. [loryueHue u mpuMmenenue kpemuus. Ok-
cun kpemuus (IV), ero crpoenune, pusuuecKkre U XUMHUUYECKUE
CBOMCTBa, 3HAUEHWE B NIPUPOJie W IpUMeHeHUe. KpemMHMEeBBIE
KHMCJIOTHI U UX conu. [uaponus cunukatoB. CuainKaTHble MUHe-
pajbl — OCHOBA 36 MHO¥ KOPBI. AJTIOMOCUJINKATHI.

Bop. Oxcud 6opa. BopHasa kucaoma u ee coau. Bypa. Bodo-
PpoOHbLe coeduHeHus 6opa — OopaHbl. IIpumerHernue coeduHeHull
oopa.

Baaropognsie (MHepTHBIE) ra3pl. O0IIasd XapaKTEePUCTHUKA
sneMeHTOB maBHOHA moarpynnsl VIII rpynmei. OcobenHOCTH XU-
MHUYECKUX cBOUCTB. I[IpuMeHeHMe 6JIaTOPOAHBIX Ta30B.

lemoHcTpauun. 1. Topenue Bogopoxa. 2. ITosmyueHue xjopa
(onwIT B mpobupke). 3. OKucauTe/bHbIE CBOMCTBA pacTBoOpa I'i-
noxJyiopuTra HaTpud. 4. ObITEI ¢ OpoMHOI Bomoii. 5. IliaBiernue
cepnl. 6. F'openune cepsl B Kucsopoze. 7. BaaumoeiicTBue xee-
3a ¢ cepoii. 8. I'openue cepoBomopona. 9. OcakaeHue cyab(u-
roB. 10. CBoiicTBa ceprucroro rasa. 11. IleficTBue KOHIIEHTPU-
POBaHHOI CepHOM KHCJIOTHI HAa MeIb 1 caxaposdy. 12. PacTBope-
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Hue amMmumaka B Boge. 13. OcHOBHBIE CBOIICTBAa pacTBOpa
amMmuaka. 14. Kararutuueckoe okuciaenue ammuarka. 15. IToay-
yenue okcuga azora (II) m ero okmcienue Ha Bosgyxe. 16. [leii-
CTBUeE a30THOI KUCJIOTEI Ha Meab. 17. ['openue pocopa B Kucio-
poze. 18. IIpespaleHue KpacHoro ocdopa B OesbIii 1 ero CBe-
yenue B Temuore. 19. Bzaumoneiicrsue (ochopHOro aHruapuga
¢ Bogmoii. 20. O6pasiipl rpadura, aamasa, kpemuusa. 21. 'openue
yrapuoro rasa. 22. Tyinenue IIaMeHN YIJIEKKHCJIBIM TIa30M.
23. Pasnosxkenue Mmpamopa.

JlabopartopHble onbiThl. 1. ITosyuenne xXJiopa U U3ydeHUE €ro
csoiicTB. 2. CBoIicTBa XJOpCcoAep ;KaInx oroeausareaeii. 3. CBoii-
cTBa OpoMa, mojsa u ux coJjeii. 4. VlayueHue cBOMCTB CEPHOU Kuc-
JIOTHI U ee coJieii. 5. IsyueHmre cBOWCTB BOJHOTO PacTBOPa aMMU-
aka. 6. CoiicTBa cosieit ammoHus. 7. KauecTBeHHas peakud HA
KapOoHaT-uoH. 8. WcnbiTaHMe pacTBOpa CUJINKaTa HATPUA WUH-
aukaTopoM. 9. OsHakoMIeHUe ¢ 00pas3aMu TPUPOIHBIX CUJIU-
KaToB.

2.2.3. MeTaaasl

O061uii 0630p 3JeMeHTOB — MeTaJaoB. CBoiicTBa IIPO-
CTBIX BEIIeCTB-MEeTaJIJIOB. DJEKTPOXUMUUECKUN Psl HaIpsKe-
HHU MeTasIoB. MeTajlindyecKrue KPUCTAJJINYECKUE PeIeTKHU.
CmiaBel. XapaKTepuUCTHKa HanboJiee M3BECTHBIX CIIJIaBOB. Ilo-
JydeHUe U IpUMeHeHe MeTaJJoB.

Illemounsie meTanapl. O0IIad XapaKTEPUCTUKA 3JIEMEHTOB
mIaBHOHA nmoarpynns! I rpynnel. CBoO#ICTBA MIEJIOUHBIX METAJJIOB.
PacmosmaBaHme KaTWOHOB JUTHUA, HATPUA U Kanua. Hatpuit u
KaJuii — OpeAcTaBUTENHN IeJIOUHBIX MEeTAJLJIOB. XapaKTepHbIe
peakiiuu HaTpPuUuaA W Kaaus. [loaydueHue ITEJIOYHBIX METAJLJIOB.
OKcuabl U IIepPOKCUAbl HATPUA U Kaausa. CoequHeHUS HATPUA U
kKanuda. Cosu HaTpUs, Kajausd, UX 3HAUEHUEe B IIPUPOJIe U JKUSHU
yejoBeka. Coma M eIKMII HaATP — BaKHeHINNe COeIMHEHUs
HaTpUs.

Bepunnuii, Marauii, meJgoYHoO3eMeJabHbIe MeTaJrbl. O0I1asa
XapaKTepUCTUKA 3JeMeHTOB IiaBHOU nmoArpynnsl II rpynmnel. Be-
PUJLINI, MATHUH, IIIeJIOUHO3eMeJIbHbIE MeTaJJIbl. AM(OTEePHOCTh
OKcuza u ruapokcumaa Oepuynus. OKpacKa IIJTaMEHU COJIAMU
II[eJIOUHO3EeMeJIbHBIX MeTaJLJIOB. Maruuii u KaJablluii, UX o0Iasa
XapaKTepuCTUKA Ha OCHOBe IojiokeHusi B Ilepmommueckoit cu-
creme dyemeHTOB [[. I. MenneneeBa u cTpoeHusa atroMoB. Iloiy-
yeHUe, (PU3NUECKNe U XUMHNUeCcKre CBOICTBAa, IPUMEeHeHre Mar-
HUSA, KaJIbIUd U UX coenuHeHuit. Coam MarHusa M KaJdbIUsd, UX
3HaYeHNe B IPUPOJe U KU3HU YeJoBeKa. JKecTKoCcTh BOJBI U CIIO-
CcOOBI ee ycTpaHeHud.
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AnoMmuHBi. PacnpocTpaHeHHOCT: B IPUPOAe, (hpusmuecKe
U XMMHUYECKUe CBOMCTBA (OTHOIIIEHNE K KHUCJIOPOY, TajJoreHaM,
pacTBopaM KHUCJOT U Iejoueii, ajdomorepmusi). [IpousBoacTBo
amroMuHus. [IpuMeHeHne aToMUHUA. AMMPOTEPHOCTL OKCHUIA U
ruapokcuaa anomMuausa. Conu amoMuHaus. [losHOe pasioskeHme
BOIO# cojieli aJIIOMHUHUSA CO CJAOBIMM ABYXOCHOBHBIMU KWCJIO-
TaMmu. AJTIOMUHATHI B TBEPAOM BHe U B pacTBope. KomiiekcHbIe
COeMHEeHNA aTIOMUHUA.

OmoBo u cBuHen., Dusuyeckue U XUMUULECKUe CE0UCMEA
(peakuyuu c kKucaopodom, kucaomamu), npumeHeHue. Coau
onosa (II) u ceurnuya (I11). C6uHL08bLIL AKKYMYLAMOP.

MeTtanapl mo6ouHbIX moarpynm. OO0mias XapaKTepUCTHUKA
nepexonHbiXx MeTasioB I—VIII rpymnmn. Oco6eHHOCTH CTPOEHUs
aTOMOB TePeXOAHbIX MeTaysoB. OOmue QuanvecKkme M XUMU-
yeckue cBoiicTBa. [lpuMeHeHe MeTaJJIOB.

Xpom. PusnyecKue CBOMcTBa XxpoMa. XUMIUeCcKIe CBOMCTBA
xpoma (OTHOIIIEHWE K BOASAHOMY IIapy, KUCJIOPOIY, XJIOPY, pac-
TBOopaM KucJjoT). [lonryuenue u mpumMmeHeHue xpoma. CoegmmHeHUA
xpoma. VaMeHeHMe OKUCJIUTENIHbHO-BOCCTAHOBUTEIbHBIX U KUC-
JIOTHO-OCHOBHBIX CBOWCTB OKCHUJIOB U TUJPOKCHUOB XpOMa C POC-
TOM CTEIeHU OKHuCJeHUusa. AMdoTepHbIe CBOICTBA OKCHUAA U U~
pokcuzga xpoma (III). Oxrucnenue coseir xpoma (III) B xpomarsi.
BsaumubIe mepexonbl XpPOMAaTOB M AUXPOMATOB. XpoMaThl U
INXPOMATHI KaK OKucauTeau. I1osHoe pasnoxernue 8000il coneil
xpoma (III) co crabvimu 08Yxo0CHOB8HbLMU Kucsiomamu. Komn-
JleKCHble COeOUHECHUS XPOMA.

Mapranen. ®usnuecKrue CBOMCTBA MapraHila. XUMUUECKIIe
cBoiicTBa Maprauma (OTHOIIIEHNE K KHCJIOPOAY, XJIOPY, PACTBO-
pam Kwucior). ITonyuenue u npumenenue maprauia. Okcun Mmap-
rauma (IV) xak orkwumciaurens m KaramausaTop. Ilepmanranar
Kaaua Kak okumciauteab. Oxcud u zudpokcud mapezanuya (I1):
noayuenue u ceoitcmaa. Coedunenus mapzanuya (I11). Manea-
nam (VI) karua u manzanam (V) kaaus, ux noayieHue.

Kenezo. Haxoxxnenue B mpupoge. 3HaAUEHUE Keje3a IJIA
opranusMa udesjgoBeKka. PuamuecKmre CBOMCTBA Kejle3a. XUMUUe-
CKHUe CBoOIicTBa sKeJjesa (B3amMOMEHCTBMUE C KUCJIOPOIOM, XJIO-
poM, cepoii, yrieMm, BOIOI, KHCJIOTaMH’, PACTBOPaAMU COJei).
CmnaBsbl Kesesa ¢ yrieponom. [losyueHue 1 mpuMeHeHUe KeJje-
3a. CoemumueHus xesesa. CpaBHeHMe KHUCJIOTHO-OCHOBHBIX U
OKMCJIUTEJTHHO-BOCCTAHOBUTEIBHBIX CBOMICTB T'UJPOKCHU/IA KeJe-
3a (II) u rugpoxcuna xenesa (III). Conm xenesa (II) u xKeje-
3a (III). Metoxnsr mepeBoza coeii sxesesa (II) B conu sxenesa (1IT)
u obpartno. ITonHOe pasioskenHme Bomoi coJeii xkeaesa (III) co
crabbIMU ABYXOCHOBHBIMU Kmciyioramu. OKUCIIUTETbHBIE CBO-
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cTBa coequueHu kesesa (III) B peaKmuax ¢ BOCCTAHOBUTEJIAMU
(womumom, cepoBogOpodOM M MenAbio). IlmaHugHbIe KOMILJIEKCHI
sKesme3a. KauecTBeHHBIe peakiium Ha moHBI Kejesa (II) u (II1).
Deppumbul, ux noLyverue U npumeHerue.

Mens. Haxoxaenue B mpupoje. buoagorundeckas pojab. Pu-
3UUYeCKIe U XUMUUYeCcKe CBocTBa (B3aMOAeiCTBIE C KHUCJI0PO-
IOM, XJIOPOM, CEepOii, KHCIOTAMU-OKUCIUTENAMHU, XJIOPUIOM
skeqesa (II1)). Baaumooeiicmaue medu ¢ KOHUEHMPUPOBAHHLLMU
CONAROIL, OPOMOB00OPOOHOIL U L0D08000POOHOIL Kuciomamu 6e3
docmyna 6030yxa. Ilonyuenue u nmpumeHenue menu. OKcum u
ruapokcua menu (II). Comu mequ (IT). MenubIii Kymopoc. AMmu-
akatel menu (I) u menu (II). ITonyuenue oxcuna menu (I) Boccra-
"HOBJIeHUEeM ruapokcuaa menu (1) rirrokosoii. Ilosmyuenme xaopu-
na u noguma menu (I).

Cepebpo. PusuuecKkue U XUMUYECKHe CBOMCTBa (B3amMO-
JIeficTBUE C CEPOBOAOPOIOM B IIPUCYTCTBUY KUCJIOPOa, KUCJIOTA-
mu-orkucaureaamu). OcaskaeHrue okcuaa cepedpa Ipu AeiCTBUN
I1eJI0UX Ha coJix cepebpa. AMMHUaKaThl cepedpa KaK OKUCJIUTEe-
au. KauecTBeHHas peaKIius Ha MOHEBI cepebpa. [IpumeHenue ce-
pebpa.

30010, PUBNUECKUEe U XUMUUECKUe CBOUCTBA (B3anMoOgei-
CTBUE C XJIOPOM, «I[APCKO¥ BOAKOI» ). 30JI0TOXJIOPOBOAOPOSHAS
Kuciora. 'mapoxcun sosora (I1I1). Kominiexkcor 3o10ota. Croco0nl
BBIZleJIEHUS 30JI0Ta M3 30JIOTOHOCHOM mmopozabl. IIpuMeHeHue 30-
JoTa.

IMuak. PusuuyecKkue m XUMHUUYECKHe CBOMcTBa (B3amMomeii-
CTBUE C TaJloTeHaMu, KWCJIOPOJIOM, CEepOii, BOAOU, pacTBOpaMu
KucJjgotT u mejoueir). [lonyuenne u mpuMeHeHre MuHKa. AMQPO-
TEPHOCThL OKCHUAA U THUAPOKCHUIA ITMHKA. BasKHeWIme coJu
IIUHKA.

Pryrb. Qusuuecrkue u xumuvecrkue (63aumodeiicmaue ¢ Kuc-
20podom, cepoil, XJOPOM, KUCLOMAMU-OKUCAUMELAMU) CEOlL-
cmea. [lonyuenue u npumenenue pmymu. Amanrvzamvl. — cnja-
ev. pmymu ¢ memaanamu. Oxcud pmymu (I1), ezo noryuerue.
Xaopud u uodud pmymu (I1).

NemoHcTtpauun. 1. Konneknusa merasnos. 2. Konneknua Mmu-
HepaJyoB u pya. 3. Konnexknusa «iKeaeso u ero cuiasbei». 4. OKpa-
IMUBaHWE IIJIaMEHU COJAMU IMEeJOUHBIX U IMeJOUHO3eMeIbHbBIX
MeTasIoB. 5. BaaumogeiicTBue HaTpusa ¢ Bogoii. 6. Bsaumomeii-
CcTBUE KajbIluda ¢ Bomoii. 7. Konnexknusa « Amomunaunii» . 8. ILias-
JeHue ajdoMuuudg. 9. BsaumomeiicTBue aJdlOMUHEA CO IIEJIOUBIO.
10. Asromorepmusa. 11. BeaumopaeiicTBue xpomMa ¢ COJITHON KUC-
JoToii 6e3 mocryma Bosayxa. 12. OcakaeHue THAPOKCUIA XPO-
ma (III) u okuciieHUEe eTo IMepoKcugoM Bomopoda. 13. Pasimoxke-
Hue auxpomara aMMmoHusA. 14. PasnokeHue mepoxcuaa BOIO-
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poma Ion JAelcTBHEM AUOKcuaa wMaprauima. 15. OcakmeHue
runapokcuzaa xesaesa (II) u okuciaeHue ero Ha Bosayxe. 16. Boige-
JIeHHe cepebpa 13 ero cojieii feficTBEeM MeIH.

JlabopatopHble onbiTbl. 1. OxkpaluBaHue IJIaAMEHM COeIUHEe-
HUAMHI IIEJOYHBIX MeTasjioB. 2. O3HaKOMJeHUe ¢ MUHepaJa-
MH ¥ Ba)KHEHIINMH COEIMHEHUAMHN IIeJIOYHBIX MeTaJIJIOB.
3. CBoiicTBa coeqHEHNI MIeJIOUHBIX MeTa 0B, 4. OKpacKa 1ia-
MEHH! COJIIMH IIeJIOYHO3eMeJbHBIX MeTasaoB. 14. CsoiicTBa
Mar"Hus U ero coeauHenuii. 15. CBoiicTBa coefUHEHUN KaJabIIUA.
16. FKectrocTh Bombl. 17. CBoiicTBa amomuHusa. 18. CBoiicTBa
coeqmHenuu amomuHug. 19. Cgoilcmsa onosa, cuHua U ux
coedunenuii. 20. CoiictBa coemmueHuit xpoma. 21. CBoiicTBa
MapraHIia 1 ero coeauHeHuii. 22. IzyueHre MUHEPAJIOB KeJjiesa.
23. CpoiicTBa xeyesda. 24. CBolicTBa Meau, €€ CILJIaBOB U COEII-
HeHnii. 25. CBolicTBa IIMHKA 1 €TI0 COeJUHEeHNA.

2.3. OCHOBbI OpraHU4ecKou XUMUU
2.3.1. OcHOBHbIE MOHSATUSA OPTAHUIECKOM XMMUHU

IloaBiienme u pa3BUTHE OPraHWYECKOM XHMMHU KakK
Hayku. [Ipeamer u 3amauy opraHnyeckKou xuMuu. MecTo 1 3Ha-
YyeHNe OPraHnvYecKoll XMMHU B CHCTEME eCTeCTBEHHBLIX HayK.
BsaumocBsa3b HeOPraHMYeCKNX M OPTaHUUYECKUX BeIeCTB.

Oco0eHHOCTU OpraHuvYecKux BellecTB. IIpuuYuHBI MHOr000-
pasus opranuydeckux BelrecTB. OpraHuyecKue BeIlecTBa B IPU-
poze. YTIepOoaHLIA CKeJIeT OPTaHNYEeCKO MOJIEKYJIbI, eT0 TUIIbI:
MUKJINYECKUe, aluKIndecKkue. KapOOIUKJINUecKre U TeTepo-
MUKJNYEecKUe CKejeTbl. KpaTHOCTh XUMUYECKON CBA3U (BUIBI
CBs3ell B MOJIeKYJIaX OPTaHUYECKUX BEeIeCTB: OfUHaPHbIe, IBOIi-
HbIEe, TpOolHbIe). VI3MeHeHVe 9HEePTruu CBA3EN MeXAy aToMaMu
yriepoia NpU YBEJUUYEHUM KPATHOCTU CBsA3UW. HachImeHHBbIE
U HeHACBIIIIeHHbIe COeTUHEeHU .

AJIeKTPOHHOE CTPOeHUEe U XMMHUYEeCKNe CBA3U aToMa yIrjepo-
na. 'mOpuausanusa aToOMHBIX OpOuTasieil, ee TUIIHI 1A OpraHnye-
CKHUX coemuHeHuii: sp®, sp?, sp. OOpasoBaHme G- U T-CBA3EH
B MOJIEKYJaxX OpraHmuYecKmuxX coenuHeHwuii. IIpocTpaHCTBEeHHOE
CTpPOEeHUEe OPTaHNUYECKNX COeTMHEHNN.

XuMuUecKoe CTpOeHHe KaK HOPSAJOK COeIUHEeHUs aTOMOB
B MOJIEKYJIe COTJIACHO mX BaJieHTHOCTU. OCHOBHBIE ITOJOKEHU S
TEOPUUM XWMUYECKOTO CTPOEHUS OPraHWYECKUX COeIUHEeHUN
A. M. BytnepoBa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMIUe-
CKOT0 cTpoeHuA MojieKya. CTpykTypHada popmyia. MMzomepusa u
usomepbl. CTPYKTYpHAsaA U IIPOCTPaHCTBeHHaA m3omepusd. Mso-
Mepus YIJIePOAHOTO cKejieTa. Mldomepus moaokeHuss. MexKaac-
coBas msoMepusd. Buabl mpocTpaHCTBEeHHOUN ndomepuu. Onruye-
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cKas maomepus. AcuMMeTpuuecKUil atom yriaepoxaa. Omnruue-
CKVe aHTUNOAbI. XWPaAJbHOCTb. XWpaJbHbBIE W axUpaJibHbIE
moJiekyJsbl. I'eomerpumueckasa m3omepusa (yuc-, mpaHc-maome-
pus).

Dusurko-xumuieckue memodvl UCCAE008AHUSL CMPOCHUSA
U PeaKuUOHHOIL CNOCOOHOCMU OpPZAHUYeCKUX COeOUHEeHUIL.
Cnexmpockonusa AMP, macc-cnekmpomempus, UHPPAKPACHAS
CneKmpocKonus.

AJIEeKTPOHHOE CTPOEHNE OPTaHMYECKUX BEIecTB. BaauMHOe
BJIUSAHUE aTOMOB ¥ TPy aTOMOB. JJeKTpoHHbIEe 3 derThI. UH-
OYKTUBHBIN M Me3oMepHBbIA ad)derTrl. IIpeacraBienue o peso-
HaHCe.

Kraccudpuramnusa opranndyeckux BeriecTB. OCHOBHBIE KJac-
Chl OpPraHMYecKUX coedmHeHUU. [IpMHIUOBI KJaaccuUKAINU
opranmueckux coeguHenuii. [loraTue o QyHKIIMOHAIBHON I'Py -
me. Knaccudpukaiusa oprannyecKUX COeIUHEHUH II0 (PYHKIIHIO-
HaabHBIM rpynmnam. l'omoaorusi. I'omosoru. T'omosormueckass
pasHocThb. 'oMoJiormuecKme PAgbI.

HowmenkiaTtypa opraHmyecKuX BellecTB. MexayHapooHasd
(cucremMaTuuecKkasi) HOMEHKJIATYypPa OPraHUYEeCKUX BEIEeCTB U
OPUHIUTIEI 00Pa30BaHUA HA3BAHUU OPTaHUUECKUX COETUMHEHMUI].
PanumoHanpHas HOMEHKJIATYPA.

Kinaccupukanusa u 0COOEHHOCTH OPTaHUUYECKUX PeaKII!id.
Crioco0OnI 3amucedt peakIiuii B opranmdyeckoin xmmun. Cxema u
ypaBHeHUHe. YCJIOBUSA IIpoBeneHUsA peakiuii. Kiaccudurammsa
peaKIuii OpraHMYECKUX BEIECTB II0 CTPYKTYPHOMY HIPUBHAKY:
3aMellleHne, IIPUCOeNHEHNE, OTIelieHe. PeakITMOHHbBIE TIeH-
Tpbl. IlepBOHAUAIBHBIE TOHATUA O TUIAX U MeXaHW3Max opra-
HUYecKUX peakiuii. 'oMmoamuTuuecKMii M TreTepoIUTUUYECKUN
Pas3pbIB KOBAJEHTHOM XMMUUYECKOIl ¢BaA3u. CBOOOIHOPAIMKAJIL-
HBIN U MOHHBIN MeXaHu3MbI peakiiuu. [loHATHe 0 cCBOOOIHOM pa-
IuKaJie, HyKJeo(uie, saeKTpoduiie, KapoOoKaTuoHe 1 KapOaHu-
oume. O0o3HaAUeHNE MOHHBIX PEaKIIUil B OPraHWYECKON XUMUU.
OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIMN B OPTAaHUYECKOI
xumuu. UnentTuduranmsa opraHnYecKuxX coenmHeHuii. 'eneru-
yecKasd CBA3b MEXKY KJaccaMU OPraHNYEeCKUX COeTMHEeHNN.

HlemoHcTpauuun. Mogenu opraHMYECKUX MOJIEKYJI.

2.3.2. YriieBogopoasl

AJxaHpl. JJIeKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MO-
JIeKyJIbI MeTaHa. sp’-T'ubpumusanusa opouTaaein aToMOB yIJIepo-
na. F'omosiornueckuii psAg u obiias opmyJia aadxkaHoB. Cucrema-
TUYeCKasi HOMEHKJIATypa aJKaHOB M paauKaaoB. lzomepus
YIJIEPOJHOTO CKeJjieTa aJKaHOB. [IonHamue 0 KOH@OpMAUUsX.
dusuuecKre CBOICTBA aJKaHOB. 3aKOHOMEPHOCTH HM3MEHEeHMsI
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dusnuecKkux cBoiicTB. XuMHUECKIE CBOMCTBA aJKaHOB: rajore-
HUpOBaHNE, HUTPOBaHUE, MeruApUpoBaHUe, TEPMUUYECKOe pas-
JoKkeHue (IIUPOJIN3), TOPpeHre KaK OJAWH M3 OCHOBHBLIX HCTOY-
HUKOB TeIlsla B TPOMBLIIIJIEHHOCTH U OBITY, KaTaJUTUUYECKOe
OKHCJIeHVE, KPeKUHT KaK CIIOCOOBI MOJIyUeHUs BasKHENIITNX coe-
OIUHEHNII B OPraHUYeCKOM CHUHTe3e, M30MepU3aIusad KaKk CIoco0
HOJIyYeHUs BHICOKOCOPTHOTO OeH3mHa. MexaHu3M peaKIuu CBO-
0OMHOPAIMKAJIBHOrO 3aMellleHusa (Ha IpUMepe XJIOPUPOBAHUS
merana). CHUHTeTUUYeCKMe CIIOCOObI IIOJyUeHUus aJKaHoB. Mero-
OBl TOJYyUYeHUS aJIKaHOB U3 aJIKMJITAJIOreHun0B (peaknus Biop-
ma), OeKapOOKCHUJIMPOBAHUEM COJel KapOOHOBBIX KHCJIOT U
5JIEKTPOJIN30M PACTBOPOB COJIell KapOOHOBBIX KHUCJOT. Haxork-
leH1e aTKaHOB B IPUPO/ie ¥ TPUMeHeHre aJIKaHOB.

Muraoankaupl. CTpoeHME MOJIEKYJI TUKJIOAJIKAHOB. O011asa
dopmysa nmukIoasKaHoB. HoMeHKJIaTypa MuKJIoaIKaHoB. V30-
Mepus IMUKJOAJKAHOB: YIVIEPOAHOTO CKeJeTa, MesKKJaccoBas,
npocTpaHcTBeHHasA (yuc-mpaHc-udomepusi). HanpsixkeHHBIE
¥ HeHATPSKeHHbIe IMUKJIbI. CeruduKa CBOMCTB ITUKJIOAIKAHOB
C MaJIBIM pasMepoM I[MKJAa. XUMUUYECKHEe CBOMCTBA IITMKJIOIPO-
maHa: TOpeHue, PeakIiiuu IpucoefuHeHusa (TUAPUPOBaHUe, TIPU-
coeqVHEeHNe TaJoreHOB, raJJOreHOBOIOPOAO0B, BOIBI) U ITNKJIOTEK-
caHa: ropeHne, peakIuy PaguKaJbHOTO 3aMeIlleHuA (XJI0pPUpo-
BaHUMe, HuUTpoBaHUE). IlomyueHMe NMUKJIOATKAHOB M3 AJIKAHOB
¥ JUTaJIOTeHAJIKAaHOB.

AnKeHbl. JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHIE MO-
JIEKYJIbI oTuIeHa. sp?-T'ubpuausamnus opoéuTaieil aTOMOB yIJIEPO-
na. o- u n-CBasu. ['omosornueckuii psag u odriasa opmyia aaKe-
HOB. HoMeHKIaTypa aakeHoB. MsoMepus aJIKeHOB: YIJIEPOSHOTO
cKeJjeTa, IOJIOJKEHUA KPaTHOH CBA3U, IIPOCTPaHCTBeHHAadA (reo-
MeTpUUYecKas N30MepUus, Ui YUC-MPAHC-U30MePUs), MeKKJIac-
coBas. PusnyecKue CBOMCTBA AJIKEHOB. XMMUUYECKNE CBOMCTBA
aIKeHOB. PeaKIuu 9JeKTPOPUIBLHOTO IIPUCOEINHEHUA KaK CII0-
co0 monyueHUA (GYHKIIMOHAJIBHBIX HPOU3BOAHBIX YIJIEBOLOPO-
IOB: TUAPWPOBaHUE, TaJOTeHUpPOBaHWE, THUAPOTaJOTeHHPOBAa-
HUe, TUApaTanua aJlKkeHoB. MexaHu3m 31eKmpopuibHozo npu-
coeduHenus kK aaxkenam. IlpaBumo MapKOBHHKOBA U €ro0
00'bsICHEHWE C TOUKU 3PEHUA dJEKTPOHHOI Teopum. Pagmkanib-
HOe IpucoearHeHre OPOMOBOOPOAA K ajllKeHaM B MPUCYTCTBUU
nepekmuceii. Bsaumodeiicmaue aikKeHo8 ¢ OpOMOM U XJIOPOM 8 2a-
30801l (hase npu 8vLCOKOU memnepamype uau Ha ceemy. OKuc-
JeHre aJKeHOB: TOpPeH’e, OKUCJIeHWe KUCJIOPOJOM B IIPUCYT-
crBuu xjopuznoB nasuianua (II) u mexu (II) (Bakep-mporiecc),
OKHCJIeHVE KUCJIOPOAOM B IPUCYTCTBUU cepedpa, OKUCIeHIE T0-
pAYUM IOJKMNCJIEHHBIM PACTBOPOM IIepMaHTaHaTa Kajausd, OKHUC-
JeHUe TepMaHTaHaTOM KaJuusa (peakmnusa Baruepa), o3oruposa-
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Hue. KauecTBeHHBIE PeaKIIMU HA JBOMHYIO CBsA3b. IIpOMBIIIIIEH-
HbIe 1 JJabopaTOpHbIE CIIOCOObI MOJYUeHUA aJKeHoB. [loayuenue
AJIKEHOB JeTUAPUPOBAHNEM AJIKAHOB; pearKuuell 3ouMUHUPOBa-
HUs U3 CIIUPTOB, TAJIOTeHAJTKAHOB, JUTAJIOTeHAJIKaHOB. [IpaBu-
g0 3arinesa. ITonumepusanusa arkeHoB. [Tonrumepusanus Ha Ka-
ranudaropax llmrnepa—Harra. IlonmaTuier Kak KPyIHOTOH-
HaYKHBIM MTPOAYKT XWMWUYECKOTO Hpom3BoAcTBa. llpmmeHeHUe
AJIKEHOB (9TUJIEH U IIPOIIUJIEH).

Aaxamuensl. Kiaccupukanusa aakagueHOB II0 B3aUMHOMY
PACIOJIO}KEeHNI0 KPaTHBIX CBsa3ell B MoJiexkyJie. OcobeHHOCTH
SJIEKTPOHHOTO ¥ HPOCTPAHCTBEHHOTO CTPOEHUS COIPAKEHHBIX
ankaguenos. Ooias gopmyaa ajdrkagueHos. HoMeHKJIaTypa u
nsoMepusa aJKaaueHoB. Pu3myecKue CBOUCTBA aJKaAUEHOB.
XuMuUecKre CBOMCTBA aJKaJAWEeHOB: PEAKIINU ITPUCOeTUHEHUS
(rugpupoBaHUe, TajJIOTeHUPOBAaHME), TOPEHUsS U IIOJIMMepus3a-
nuu. 1,2- u 1,4-Ilpucoegunenue. Ilonyuenue ankagueHoB. CuH-
Te3 OyranueHa us OyraHa m sraHoja. [lomumepuzanusa. Kayuy-
ku. Braang C. B. JIeGeneBa B mmosryueHre CHHTETUYECKOTO Kayuy-
Ka. Bynxkanusanusa KayuyykoB. Pesumna. MuorooGpasue BUIOB
CUHTETUUYECKUX KayUyKOB, NX CBOMCTBA I IPUMEHEHUE.

AJKuHBI. DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNE MO-
JIeKYJIbI alleTuieHa. sp-I'ubpunusamnus opouTaaeil aToMOB yrJje-
poma. 'omosiornueckuii pan u obias Gopmyaa arkuHoB. Ho-
MeHKJIaTypa aTKUHOB. MI3oMepusa aJIKMHOB: YIJIEPOJAHOTO CKeJie-
Ta, TOJIOYKEeHUS KPATHOU CBA3W, MeyKKJiaccoBas. DuamuecKue
CBOMCTBaA AJKMHOB. XHNMHUUECKNE CBOIICTBA aAJKHMHOB. Peakmnun
MPUCOENNHEHNUsS KaK CIIOCO0 MOJyUYeHUsS MOJUMEPOB U APYTUX
MOJIE3BHBIX TPOAYKTOB. I'mapupoBaHme. Peakmuu mpucoemgmue-
HHUSA TajJIOTeHOB, TaJIOTeHOBOLOPOIOB, BOAbI. Tpumepusanus u
auMepusanusa almerniaeHa. PeaKnuu samelreHusi. KucCIOTHBIE
CBOMICTBA aJIKTHOB C KOHIIEBOII TPOWHOM CBA3bI0. AIleTUJIEHUIbI.
Bsaumodeiicmaeue auemuseHudos ¢ zasozeHarikaHamu. Lope-
Hue aneruieHa. OKucieHre aJIJKMHOB PACTBOPOM IIepMaHTaHaTa
rKanauda. [losyuenume areTmjaeHa TUPOJIM30M MeTaHa W KapOun-
HBIM MeTo/oM. CHTEe3 aJJKMHOB aJIKUJINPOBAaHUEM alleTUJINI0B.
IIpumenenue aneruseHa. l'opeHme ameTmjeHa KaK HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO ILJIAMEHM! [IJIA CBAPKW W PE3KU MeTaJI-
JIOB.

Apensl. McTropusa oTKpbiTus 0eusosia. Ilonamue 06 apoma-
muunocmu. Ilpasuno Xwkkens. Heben3oudHble apomamuie-
crkue cucmemvl. CoOBpeMeHHbIEe IPEICTABJIIEHUA 00 SJIeKTPOHHOM
U IPOCTPAHCTBEHHOM cTpoeHuu Oemsosa. Ob1iaa ¢gopMmyaa ape-
HOB. M30Mepusa 1 HOMEHKJIaTypa r'oMOoJIOroB Oer3oJia. Mlzomepus
IU3aMeIlleHHbIX 0eHB30JI0B Ha IpUMepe KCUJIO0J0B. Pusmueckue
cBolicTBa OeH3oJia. XUMMUeCKHe cBoiicTBa OeHsosia. Peakiiumu
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3aMelleHns B 0eH30JIbHOM Aape (sJIeKTpodhuIbHOE 3aMeIleHe):
raJloreHMpPOBaHMEe, HUTPOBaHWE, AaJKWJIUDPOBaHUE, AUULUPOBA-
Hue, cyabuposarHue. MexaHu3m peaKuyuu 31eKmpo@uibH0z0
3ameuwerHus. Peakniuu npucoenqnueHnss K 0eH30Jy (ruapupoBa-
HUIe, raJIoTeHupoBaHue (XJOPHUPOBaHIe Ha CBeTy)). Peakiiusa ro-
peuus. Oco0eHHOCTY XUMHUYECKUX CBOMCTB aJIKMJI0CH30JI0B HA
nopuMepe ToJIyosaa. BsauMHOe BIUSHYIE aTOMOB B MOJIEKYJIE TOJLY-
osa. [IpaBusa opueHTAIIUU 3aMeCTUTeell B peaKkIuAX 3aMerre-
HUSA, CO2AACO8AHHAS U HEC02/lACO8AHHAS OpueHmayus. XJjIopu-
poBanme Tonyosa. OKuciaeHUe aJKUIJIOEH30JI0B PACTBOPOM IIep-
MaHraHaTta Kaaus. ['ajorennpoBanue aJKuI0eH30I0B B 00KOBYIO
nens. HutpoBanue HuTpobeusosa. Ilomyuenme GeHzosa U ero
romoJioroB. IIpumMeHeHMe roMoI0r0oB OeH301a. [[oHAamue 0 noau-
s0epHbLX apeHax, ux uauonozuieckoe delicmaeue Ha OPZAHUIM
ueno6eKa.

I'eneTnueckasi CBA3b MEKIAY PA3JIUYHBIMH KJIACCAMU yTIJIe-
BOJopoaoB. KauecTBeHHbIE peaKI[UM Ha HempeaebHbIe YrieBo-
JIOPOZBI.

l'asioreHONIPOM3BOAHBIE  YIJIEBOJOPOIOB. JJIECKMPOHHOE
cmpoeHue 2aozeHonpou3éodHbLx Yyznre6odopodos. Peaknum 3a-
MeIleHns rajoreHa Ha TUAPOKCUJ, HUTPOTPYIINY, ITUaHOTPYIIY,
amuHozpynny. HelicTBue Ha raJIOTEeHIPOU3BOAHBIE BOJHOTO U
CIIIPTOBOTO pacTBopa Iesoun. CpaBHeHWe PeaKI[MOHHOI CIIOo-
COOHOCTM aJIKUJI-, BUHUJI-, DeHUJI- 1 0eH3UITaJIoreHnI0B. Baau-
MOJIefiCTBUE MUTAJOTEeHAIKAaHOB ¢ MaruueM u HuHKoM. [loHATIE
0 MEeTaJIJIOOPTraHMUYECKUX coefuHeHUAX. MazHuilopzanHuueckue
coeduHnenus. Peakxmus I'punvapa. Vicmonb3oBaHue TrajioTeHO-
IPOMBBOAHBIX B OBITY, TEXHUKE U B CUHTE3€.

lemoHctpauun. 1. CocraBieHue Mofeaell MOJIEKYJI aJIKAHOB.
2. BpomupoBanue rekcasa Ha cBery. 3. [opeHue merana, sTuje-
Ha, ameruseHa. 4. OTHoIlleHMe MeTaHa, STUJIEHA, AalleTUJIeHA
u 0eH30J1a K pacTBOpaM IepMaHTaHaTa Kajaus U OPOMHOIT Boje.
5. ITonyuenue sTuieHa peakiueii geruaparanuu staHosa. 6. ITo-
JydYeHMe alleTuJeHa TUAPOJIn30M Kapouga Kaabiius. 7. Oxucie-
HUe ToJIyoJia PACTBOPOM IlepMaHTraHaTa Kaausa. 8. Ilomyuenme
CTHPOJIa JeToJuMepus3aIuei moJucTupPoaa U UCIbITAHNE eT0 OT-
HOIIIEHMA K PACTBOPY IepMaHTraHaTa Kajaud.

2.3.3. Kuciopoacoaepskaiinue opraHn4ecKue CoOeTuHeHN A

Cnuprel. Knaccudurkamusa, HOMEHKJIaTypa 1 U30MePUs
crnupToB. 'oMosiornuecKU pAL 1 o01ada (popmyJia IpeaelbHbIX
OIHOATOMHBIX CIUPTOB. PU3UUECKUE CBOUCTBA HPedeIbHBIX O~
HOATOMHBIX COUPTOB. BomopoaHasa ¢cBA3b MEXKIY MOJIEKYJIaMU 1
ee BIUSAHUE Ha (pU3MUECKNEe CBOMCTBA CIUPTOB. XUMUUYECKUE
CBOIICTBA CIUPTOB: KUCJIOTHLIE CBOMICTBA (B3aMMOJIEiCTBYE C Ha-
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TPHUEM KaK CII0CO0 YCTAHOBJEHUS HAJUUYUA TUAPOKCOTPYIIIIHI);
peaKIuu 3aMeIeHUs TUIPOKCUJIBbHOI TPYIIIBI HA TaJIOTeH KakK
cIoco0 TOJIyYeHUs PacTBOPUTENell; MeKMOJIeKYyIApHaA U BHY-
TPUMOJIEKYJIAPHASA JeruapaTanis; o0pasoBaHUe CJIIOMKHBIX d3(hU-
POB C HEOPTAHMYECKUMU M OPTaHUYECKUMU KUCJIOTAMHU; rope-
Hue; oxkucjenue okcugom menu (II), mogKmcIeHHBIM PacTBOPOM
mepMaHTaHATa KaJiud, XPOMOBOW CMeECHIO; PeaKI[UM YIJIEBOMIO-
poxHOTO panukana. CpasHeHUe peaKUUOHHOU cnocoOHocmu
NnepeuYHbLX, 6MOPUYHLLX U MPEMULHbLX 00HOAMOMHBLX CNUD-
moeé 6 peaKuyuu 3ameu,eHus. ATKoronarsl. 'maponans, aakuam-
poBaHMe (CUHTE3 MPOCThIX 3(pupPoB 1m0 Buabamcony). dpupbl
gocpopHbLx Kucaom. Poav mono-, du- u mpugocpamos 6 ouoxu-
Mmuveckux npoyeccax. Ilpompinienabili cuaTes Metanosa. Ilo-
Jy4YeHUe dTAHOJIA: pPeaKIusa OPOKEeHUSA TJIIOKO3bI, TUApaTaI[Uud
sTuiieHa. IIpumeneHne MeTanoJsia U aTaHoa. PU3MOIOTUUECKOE
IelicTBUE MeTaHOJIa U 9TaHOJIa Ha OpraHu3M uejoBeKa. MuHoro-
aTOMHBIE CIIUPTHI. OTUJIEHTVINKOJb U TVINIEPUH KaK IIPe/[CTaBU-
TeJW TpeAeJbHBIX MHOTOATOMHBIX CIIMPTOB, MX (hU3UUECKHE U
XUMUYECKUe cBolicTBa. KauecTBeHHAs peaKIuA Ha MHOTOATOM-
HbI€ COUPTHI U €e IPUMEeHeHNe JIA PACIIO3HABAHUSA TVINIEPUHA
B cOCTaBe KOCMeTUuuecKuXx cpecTB. CUHTE3 NUOKcaHa U3 3TUJIEeH-
MINKOJAsA. TOKCUYHOCTD 3TUJIEHIINKOJIA. [IpakTuueckoe nmpume-
HeHUe STUJIECHTINKOJA U TVINIePUHA.

IIpocThie 3¢puppr KaKk MBOMEPHI IIPEeAEeIbHBIX OJHOATOMHBIX
cuupToB. CpaBHEHHNE UX (PUBUYECKUX U XUMHUUECKUX CBOMCTB CO
cunupramMmu. Peakiiusa pacienyieHus IPOCThIX 3(pUPOB MOAOBOIO-
pomom. Ileporxcudvl npocmoulx 2pupos, mepovl nPedocnopoHCHO-
cmu npu pabome ¢ HUMU.

®denoiapl. CTpoeHMe, N30MEPUSA U HOMEHKJIaTypa (heHOJIOB.
Bsaumuoe BimssHUE aTOMOB B MOJIEKYyJIe (heHOoJIa. PusnyuecKkue u
XUMHUUYECKUe CBOMCTBa (peHoJia U KPe30soB. KHCIOTHBIE CBOM-
cTBa (peHOJIOB B CPABHEHUU CO CIMPTAMM: PEaKIUU C HATPUEM,
TUAPOKCUAOM HaTpus. Peakmuum sameleHus B OeH30JbHOM
KoJibIte (rasoreHupoBanue (bpoMupoBaHme), HUTpoBauue). I1po-
cmute agpupst pernonos. Okucaenue peHosa0B. KauecTBeHHBIE pe-
akiuu Ha eno. Ilonyuenue penosa. Ilpumenenue dpenoa.

Kap6ouuabHbie coemuHeHNA. ATbIeTUIbI U KEeTOHBI. JJIEK-
TPOHHOE W IIPOCTPAHCTBEHHOE CTPOeHWe KapOOHUJIBHOU TI'PYII-
IbI, ee MOJIAPHOCTb M HoJiApudyeMocThb. Kiaccuduranusa aiab-
IerumoB U KeToHOB. CTpoeHHWe TpeneNbHBIX ajabAerupon. Lo-
MOJIOTUYECKUHA PAJN, HOMEHKJIATypa, M30MEPUs IIPeesIbHbIX
anprerunoB. CTpoeHme MOJEKYJIbl aleToHa. l'oMoJiormyecKuin
pAan, HOMeHKJaTypa u nusoMmepusa keroHoB. O01masa (popmyia mpe-
OeJbHBIX aJIbIETUIOB 1 KEeTOHOB. PusmuecKkue cBoucTBa (hop-
MaJbIeruaa, alerajabaeruna, aimerona. I1onamue o kemo-eHogb-
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HOU maymomepuu KapOOHUAbHbLX cOeOuHeHull. XuMudecKue
CBOMCTBA IPeAeIbHBIX aJIbJeTUA0B U KeTOHOB. MexaHu3m peak-
UUU HYKACOPUAbHO20 NPUCOCOUHEHUS N0 KAPOOHULbHOLU 2pyn-
ne. PeakIiuu mpucoeIWHEHUsST BOMABLI, COINPTOB, IIMaHOBOAOPOIA
u ruapocyiabdura Hatpua. IlonyueHue ayemadeii u kemadJeil.
CpaBHeHUE PEaKIIMOHHON CIIOCOOHOCTU aJIbAEeruA0B U KETOHOB
B PeaKIuax OmprucoefnHeHUsA. PeakIiuu 3aMeIieHuss aTOMOB BO-
IopoJa MpU YIrJIepoJHOM aToMe Ha rajoreH. Ilommmepusammus
dopmanbaeruna u aneranbaeruna. Cunmes cnupmos 83aumo-
Odeiicmeuem KApOOHULbHLLX cOeOuHeHUll ¢ peakmugom I'puHb-
apa. OrucieHe KapOOHUJIBbHBIX coenuHeHUu. OcCOGeHHOCTH pe-
aKIMM OKMCJIeHusd arnerona. CpaBHeHNE OKUCJIEHUA aJIbAETUI0B
U KeTOHOB. ['mapupoBanmue. BoccranoBienre KapOOHUIBHBIX CO-
eIVHEeHUN B ciupPThl. KauecTBeHHBIE PEAKIIUU Ha aJbIeruIHY0
rpynny (peaxkius «cepeOpAHOro 3epKaja», B3aMMOJEHCTBUE
¢ rugpokcunom menu (II)). AavdosvHo-kKpomonosas koHdeHca-
yus anvdezudos u kemoros. OcobernnoctTu popmanabaeruga. Ilo-
JydeHUe MpeaebHbIX albJAeruA0B: OKUCIeHe CIIUPTOB, TUaApa-
Tanua amnerusaeHa (peaknus KydepoBa), oKucJIeHUEeM STHUJIEHA
KucyopoxoMm B npucytcTBum xjopuga nannanusa (II). ITomayue-
HUe alleTOHA OKKCJIEeHWEeM MIPOoIlaHoJa-2 U Pas3oKeHneM KaJib-
I1eBON MM 0apueBOil COJM YKCYCHON KHUCJIOTHI. TOKCHMYHOCTB
anbAeTUA0B. BarkHelilline npencTaBUTENN aJbAETUIOB U KETO-
HOB: (hopMaJIbIeTu, YKCYCHBIHN aJbAerul, alleTOH U UX IPaKTu-
YeCcKoe MCIOJIb30BaHUe.

Kap6onoBsie Kucaorel. CTpoeHre npeebHbBIX OJHOOCHOB-
HBIX KapOOHOBBIX KHuCJOT. Kiaccuburanmsa, nsomMepus m HO-
MeHKJaTypa KapOOHOBBIX KHUCJOT. JJIEKTPOHHOE W IMPOCTPaH-
CTBEHHOE CTPOeHMe KapOOKCHUJILHON I'PyImnbl. [OMOJOTMUYeCKUHA
pAn u obiias GopmMysaa OmpefelbHBIX OJHOOCHOBHBIX KapOOHO-
BBIX KHuCJOT. PuanuecKre CBOWCTBA HpeaelbHBIX OJHOOCHOB-
HBIX KapOOHOBBLIX KUCJIOT Ha IIpHMMepe MypaBbUHOU, YKCYCHOH,
OIPOIIMOHOBOM, MAJbMUTUHOBON U CTEapWHOBOII KucJjoT. Bomo-
pOAHBIE CBSA3U, acCOMUAINA KapOOHOBBIX KUCJIOT. XUMUUECKUE
cBoiicTBa IIpPeAeJbHBIX OJHOOCHOBHBIX KapOOHOBBIX KICJIOT.
Kucnornsie cBoiicTBa (M3MeHeHE OKPACKY UHANKATOPOB, PeaK-
MUY ¢ aKTUBHBIMU MeTaJlJIaM1, OCHOBHBIMU OKCUJaMM, OCHOBA-
HUAMU, coasaMu). M3MeHeHUe CUJIbl KapOOHOBBIX KHUCJIOT IIPU
BBEJIEHUM [JOHOPHBIX M aKIENITOPHBIX 3amMmecTureseii. Bzaumo-
IelicTBHEe KapOOHOBBIX KHCJIOT CO cuupTaMu (peakiiusa srepudu-
Kanuu), o0paTuMOCTh PEAKIINU, MeXAHU3IM PeAKUUUL smepudu-
kayuu. FagorennpoBaHre KapOOHOBBIX KUCJIOT B 0OKOBYIO IT€Ilb.
Oco0eHHOCTY XUMUYECKUX CBOMCTB MypPaBbUHOM KHCJIOTHI. I1o-
JydYeHUe TpPeAeJbHBIX OJHOOCHOBHBIX KApPOOHOBBIX KHUCJIOT:
OKMCJIeHNEe albIeruI0B, OKUCIeHe IePBUUHBIX CIIUPTOB, OKHC-
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JleHVe aJIKAaHOB U aJIKeHOB, M'APOJIU30M re MUHAJIbHBIX TPUTAJIO-
reHuUA0B. B3aumodeiicmseuem peaxmusa I'punvapa ¢ yziexuc-
Avim 2a3om. IlosryueHre MypaBbMHOU W YKCYCHOM KUCJIOT B IPO-
MBIIIIJIEHHOCTU. [IprMeHeHe MyPaBbUHOM U YKCYCHOM KMCJIOT.

JIByXOCHOBHBIE KapOOHOBbIE KHCJIOTHI: OOII[MEe CIIOCOOBI IT0-
Jy4YeHUs, OCOOEHHOCTU XUMUUYeCKUX cBoiicTB. [IlaBeseBas u mMa-
JIOHOBAs KMCJIOTA KaK IIPeACTABUTENN MTUKAaPOOHOBBIX KUCJIOT.
Cunme3svL Ha OCHOBe MAJOH068020 Idupa. Anzudpudsvl U umMudsl
JuKapOOHOBbLX KUCJOM.

HemnpenenbHble M apoMaTUYeCKHe KUMCJIOTBI: OCOOEHHOCTH
UX CTPOeHUus U CcBo#CTB. IIpuMmeHeHUEe OEHB0WHON KMUCJOTHI.
ApomaTuueckue AUKapOOHOBBLIE KHUCJOTHI ((TasieBass, msodra-
JeBad U TepedTasieBas KUCIOTHI): NPOMbLULILEHHbLE Memodbl no-
AYyyenua u npumernerue. Iloaarue o THAPOKCUKAPOOHOBBIX KIC-
JIOTaxX U UX IPEJICTABUTENSAX MOJOYHON, TMMOHHOM, A0JI0UHON U
BUHHOW KUCJIOTaX.

Beicmiue npemenbuble U HellpeaeabHble KapOOHOBBIE KUCJIIO-
Thl. SHAUEHE U IPUMeHeHe KapOOHOBBIX KUCJIOT.

DyHKIIUOHAJHbHBIE IPOU3BOHbIE KAPOOHOBHIX KHUCJIOT.

XI0paHTUAPUILI U aHTUAPUABI KAPOOHOBBIX KUCJIOT: IOJY-
yeHUe, ruapoaus. Baaumoodeiicmaue xaiopanzudpudos ¢ HYyKLeo-
Quavnvimu peazenmamu. IlosrydeHnue CIIOKHBIX 3(UPOB C HC-
MMOJIb30BAHUEM XJOPAHTUAPUIOB U AHTUAPUAOB KUCJIIOT.

Croxxuable 3¢upbl. CTpoeHre, HOMEHKJAaTypa U U30Mepus
CJ0KHBIX 5upoB. CaoKHbIE dQUPHI KAK N30MePbl KAPOOHOBBIX
Kucygor (Me:kKJaccoBasg maomepusa). CpaBHeHue (PUINUECKUX
CBOIICTB U PEAKITMOHHOMN CIIOCOOHOCTH CJIOKHBIX 9(DMPOB U U30-
MEePHBIX UM KapOOHOBBIX KMUCJIOT. ['MAPOIUS CIOKHBIX 9(hUPOB.
Cmoco0OnI ITOJIYUYEHUS CJIOMKHBIX 9(PUPOB: s3TepuPUKAIUI Kap-
OOHOBBIX KHCJIOT, AallUJINPOBaHWE CIOUPTOB U AaJKOTOJATOB
raJIOTeHAHTUPUAAMU U AHTUAPUIAMU, aJKUJINPOBaHNE KapOOK-
cunat-uoHoB. Cunmes caoMHbLX 3upos (enonos. CaoxiHbLe
agpupvl HeopzaHuueckux xkucaom. Humpozauuyepun. Illpumene-
HUE CJIOYKHBIX d3()UPOB B MUIEBON M map(@ioMepHON TPOMBIIII-
JIEHHOCTH.

AmMuasl KapOOHOBBIX KMCJIOT: IIOJYUeHHE M CBOICTBa Ha
IpuMepe aleTaMuia.

Ilonamue o Humpusax KapOoHOB8vbLXx Kucaom. L[uaHzuod-
PUHDBL.

Cosmu KapOOHOBBIX KHCJIOT, MX TEPMHUECKOE pPasjioKeHue
B mpucyTcTBuu Ienouynr. CuHTE3 KapOOHUJIBHBIX COETWHEHUI
pasioKeHneM KaJabI[MeBbIX COJIel KapOOHOBBIX KUCJIOT.

lemoHcTpauun. 1. BsaumopgeiicTBue HATPUA C 3STAHOJIOM.
2. Oxucienue sranojya okcugom menu (II). 3. Topenue sTamosa.
4. BzaumogeiicTBue TpeT-0yTUIOBOTO CIUPTA C COJMAHON KUCJIIO-
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Toii. 5. Momodopmuasa pearnusa. 6. Omnpenengenure ajbIeruoB
IpU IIOMOINY KadYeCTBEHHLIX peaKmnuii. 7. OKucieHune ajabaeru-
OB IIePMAHTaHATOM KaJIns.

Jla6opatopHble onbiThl. 1. CpolicTBa 5STHMJIOBOrO CIHPTA.
2. CsoiicTBa ruiiepuHa. 3. CoiicTBa (penosa. 4. CoiicTBa op-
maauua. 5. CBoiicTBa yKCyCcHOII KucoThl. 6. Coiu KapOOHOBBIX
KHCJIOT.

2.3.4. A30T- 1 cepocoaepIKaIne COeTUHEHU

Hurpocoenunenusi. JniekmpoHHoe cmpoeHue HUmMpo-
epynnot. Ilonyyenue numpocoedurnenuil. Boccmanosgienue Hu-
mpoapeHo8 6 aMuHbl. ApomamuuecKue HUMPOCOeOUHEHUA.
AruenmopHhbule ceoilcmea Humpozpynnvt. Anv00sbHO-KPOMOHO-
8as KOHOeHcayus Humpocoedurernuil. Bapvlguameule geujecmaa.

Awvunrl. Knaccudpukanusa mo Ty yrieBoIOPOIHOTO pau-
KaJia U YHCJIy aMHUHOTDYIIII B MOJIEKYyJle, HOMEeHKJIaTypa, u3ome-
pusa aMuHOB. IlepBUYHBIE, BTOPUUHBIE W TPETUYHBIE aMUHBI.
AJIeKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE TIPeebHBIX aMU-
HOB. PusuuecKuUe CBOCTBA aMUHOB. AMUHBI KaK OpraHuYecKue
OCHOBaHMSA: PEaKIUU C BOAOI, KucjoramMu. Cosu aaKmaaMMo-
HuA. Peaknuda ropeHua aMuHOB. AJTKUJINPOBaHUE U alluInpPOBa-
HUe aMUuHOB. Peaknuu aMUHOB C a30TUCTON KucjaoToi. I[I1ons-
mue o uemeepmuiHblX AMMOHUEBbLX OCHOB8aAHUAX. Humposa-
MUuHbl. Memodvl udeHmu@urayu nepeuLHbvlx, 6MOPULHBLX U
mpemuunbtx amunos. IlomyyeHme aMWHOB aJKUJIVPOBAHUEM
aMMMaKa M BOCCTAHOBJIEHMEM HUTPOIPOU3BOAHBIX YIVIEBOAOPO-
0B, m3 crnupToB. [IpmMeHeHMEe aMUHOB B (papMameBTUYECKOI
OPOMBINIJIEHHOCTY. ApoMaTHuUeCKre aMUHbI. AHUJIVH KaK IpeJ-
CTaBUTEJIb apoMaTuueckux amMmHoB. CTtpoeHue anmamHa. Bsa-
MMHOEe BJIUSAHUE TPYIIN aTOMOB B MOJIeKyJie aHUJInHa. BiuaHue
3aMeCcTHuTeJeil B apOMaTUUYeCKOM SApe Ha KUCJIOTHBIE M OCHOB-
HbI€ CBOICTBA apUJIAMUHOB. IIpuUuMHBI ocjiabeHNA OCHOBHBIX
CBOMICTB aHUJIMHA B CPABHEHUU C aMUHAMU IIPEeJeIbHOTO PAaa.
XuMyyecKye CBOMCTBA aHUJINHA: OCHOBHBIE CBO¥iCTBA (B3aMO-
JIleficTBUE C KUCJIOTAMU); PeaKIU 3aMeIeHUs B apOMaTUIecKoe
Anpo (ramoreHmpoBaHue (B3auMojelicTBue ¢ OPOMHOU BOJOI),
HUTpPOBaHUe (B3aMMOeHCTBIE C a30THOU KUCJIOTOMN), CYLbPUPO-
6aHue); OKUCJIeHNE; ANIKUAUPOBAHUE U AUUAUPOBAHUE O AMO-
My azoma). 3auuma aMUHOZpYnnovlL nPU peaKyuL HUMpo6aHusa
aHuauHa. Ayemanuaud. JJluasocoedurnernus. /luasomuposarue
nepsuiHbvlx apuaamuros. Peaxyuu duasocoedurnenuil ¢ evide-
JleHUem a3oma. Ycao8us a3ocoiemaHnus, a3o- u 0ua3ococmas-
aawuue. A3okpacumenu, 3a8UCUMOCMb UX cmpoeHus om pH
cpedvt. Huduxkamopor. Ilonyuenme amumnamua (peaknmsa SUHU-
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Ha). AHUJIWH KaK CbIpbe AJId IPOM3BOACTBA AHUJIMHOBBLIX Kpa-
curesieii. CuHTE3bI Ha OCHOBE aHUJIHA.

Cepooprannueckue coeguHeHus. IIpedcmasneHue o ce-
poopzanuveckux coeduHeHusx. OcobeHHOCMU UX CMPOCHUS
u ceoiicma. 3HaveHue cepoopzanHuiecKuXx coeOuHeHUll.

TeTtepouukabsl. A30T-, KHUCJIOPOA- U Cepocoaep:Kallie rere-
pornuKabl. @ypaH, TUPPOJ, MUOPEeH U umMudas3onl Kak mpeacra-
BUTEJU MATUYJIEHHBIX TeTePOINKI0B. [Iprposa apoMaTuUHOCTH
MATUYJIEHHBIX TeTePOIUKJIOB. JJIeKTPOHHOE CTPOEHUEe MOJIEKY-
JIBI TUPPOJIA, apOMATUUYECKU M XapaKTep MOJIeKYabl. KuciaoTHbIe
cBoiicTBa muppoJsa. Pearxuyuu zudpupo8anus zemepouukrJjios.
Ilonamue o npupodHbLX NOPPGUPUHAX — XAOPOQPUILE U zeme.
O6wue npedcmasierus 00 ux posu 8 sugoii npupode. Ilupunuua
KaK IIpPeACTaBUTE]b IIeCTUUYJIEHHBIX I'eTePOIIUKJIOB. JJIIEKTPOH-
HOe CTpOoeHUMe MOJIeKYJIbl TUPUINHA, apOMaTUUYECKUil XapaKkTep
moJieKyJibl. OCHOBHBIE CBOMCTBA MUPUANHA. Pasiudyne B IIPOSAB-
JIEHUY OCHOBHBIX CBOMCTB IIMPPOJIa U mupuanHa. Peakiiuu nupu-
IUHAa: 9JIeKTPO(pUIbHOE 3aMellleHe, THAPUPOBaHe, 3aMeIlleH1e
aTOMOB BOJOPO/a B 3-II0JIOKEHUN HA ruaApoKcorpynny. [Iukoau-
HBI U UX OKucieHue. Kemo-enoavnas maymomepus B-zudpok-
cunupuduna. Taymomepus P-zudporxcunupuduHa u ypauyusa.
IIpedcmasaernue 06 umudasone, nunepudurne, nupumuoduHe,
uHdose, HUKOMUHE, AMpPonuHe, ckamoJie, pyp@ypose, ezucmuou-
He, zucmamuHe, TypuHe, TYPUHOBBIX U MTUPUMUAUHOBBIX OCHO-
BaHUSX.

lemoHcTpauun. 1. OcHoBHBIE cBoiicTBa amMmHOB. 2. Kaue-
CTBEHHbIE pPeaKIUM Ha aHUJIUH. 3. AHUJIMHOBBIE KPaCUTEJIU.
4. O6pasIIbl TeTePOIIUKINUECKUX COeTMHEeHM.

2.3.5. Buosornuyecku akTUBHBIE Bell[eCTBA

JKupsI KaK ciioKHbIe 3 UPHI TVINIEPUHA U BBICIIIUX Kap-
OOHOBBIX KHUCJIOT. PacTuTesibHbIEe U YKUBOTHBIE YKUPHI, X COCTAB.
dusnyecKre CBOMCTBA KUPOB. XUMUUYECKNE CBOMCTBA KUPOB:
rugpupoBaHue, oxucygeHue. IlepoxcudHnoe OKUCNEHUE HUPOB.
IIpozoprkanue xnupog. I'maposus MM OMBLIEHUE KUPOB Kak
c1oco0 IIPOMBIIIIJIEHHOTO IIOJIYyYeHUA COJIell BBICIIUX KapOOHO-
BBIX KucCJ0T. I'maporeHusanms KUPOB. lIpuMeHeHUe KUPOB.
MbLIA KaK COJM BBICHINX KAapOOHOBBIX KHCJOT. MoroIue CBOM-
ctBa MbLaIa. IIpedcmasaernue o aunudax. Obuue npedcmas.e-
HUs 0 OUON0ZULeCKUX PYHKUUAX AUNUIOE.

Yraesoasl. O0mIas dopmynaa yrieBomoB. Kiaccuduraius
yrieBonoB. MoHO-, oJiuro- u mojamucaxapuabl. PusndecKue CBOU-
CTBa U HaXOXKJeHUe YIVIEBOOB B IIPUPO/e (Ha IIpuMepe IVII0KO03bI
u (QPYKTO3bI). JIMHeWHasds W IUKJINUYecKad (QOPMbI TIIFOKO3BI
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u (ppykTosvl. ITuparnosvt u Qyparnosvt. Popmynsr Puiriepa u
Xeyopca. IlonaTre o TayroMepuu KaK BUME MBOMEPUU MEXKIY
MUKJINYECKON U JuHeWHOU (dopmamu. Onmuueckas usomepus
2110K03bl. XUMUYECKHe CBOUCTBA IVIIOKO3bI: OKMCJIEHNE XJIOPHOM
nau OPOMHOM BOMOM, OKHCJJIEHNE a30THON KNCJIOTOI, BOCCTAHOB-
JeHre B IMeCTUATOMHBIN CIUPT, AUUJLUPOBAHUE, AJLKUJLUDOBA-
Hue, M30Mepu3anusi, KaueCTBeHHbIe PeaKIu Ha TUII0KO03y (dKcC-
HmepuMeHTAJbHbIE JO0Ka3aTeJlbCTBA HAJWUYUA aJbIeTHJHOU U
CIMPTOBBIX TPYNI B IUVIIOKO3€), CIIMPTOBOE, MOJOUHOKMCJIIOE,
NPONUOHOBOKUCL0€ U MACIAHOKUC0e OpokeHne. [VIMKO3UHBIN
TUAPOKCHUJI, ero crenuduuecKkue cBoiicTBa. [loHsaTHe 0 INIMKO3u-
nax. IToraTue o rIoKo3ugaxXx, UX HaxXoxKAeHuU B npupone. Ilo-
JyueHMe IJII0K03bl. PPYyKTO3a KaK M30Mep IIIOK03bl. Pubosa
u ne3okcupudosa. IIlpumeHeHure u OuoJsiornyecKasd POJb yIVIEBO-
noB. OKucIieHNue YIVIEBOJOB — UCTOYHUK SHEPTHUU KUBBIX Opra-
HU3MOB.

Jducaxapuapl. Caxapo3a Kak IIpeICTaBUTE]h HEBOCCTAHAB-
auBaloIux nucaxapunoB. CrpoeHme, (pusuyecKkue m XUMUUE-
CKMe CBOMCTBa caxaposbl. Maavmosa, 1aKkmo3a u yennioduosa:
ux cmpoeHue, puauieckue u xumuieckue cgoiicmaa. 'ugponans
nucaxapunoB. [TonydueHne caxapa 13 caXxapHOU cBeKJibl. [Ipume-
HEHUe caxaposbl.

IMoaucaxapuapi. KpaxmaJi, IinKOTeH U I1eJIJII0JI03a KaK 0110-
JornyecKue moJuMephbl. Kpaxmal Kak cMech aMUJIO3bI U aMUJIO-
IeKTuHa, ero (uamyecKue CBOMCTBa. XMMHUUYECKUE CBOMCTBa
KpaxmaJia: TUAPOJIN3, KAUYeCTBEHHAA PEaKIIUs C UOJOM U ee IIPU-
MeHeHUe IJis O0OHApY:KeHUsA KpaxXMajia B IPOAYKTAaX TMUTAHUA.
I'nukozen: ocobernnocmu cmpoernus u ceoiicma. Ilenrososa:
cTpoeHune u pusuyecKre CBOMCcTBa. XUMUUYECKIEe CBOMCTBA IIeJI-
JIIOJIOBBI: TUAPOJIU3, 0OpasoBaHMe CIOKHBIX 3(UPOB. I[IpumeHne-
HUe KpaxMaJia U 1eJirojo3bl. [IpakTuuecKkoe 3HaUeHME TTOJINCA-
xapunos. Ilonamue o npousgodcmee 6ymazu.

Hyxkaeunnosbie kuciorbl. Hykimeosuasl. Hyxkiaeorunwsr. Hy-
KJEMHOBBIe KWCJIOTHI KaK NPUPOAHBIe mosimMepbl. CocTraB u
crtpoeHue HykJgenmHOBBIX Kucaor (JHK um PHK). 'mpgposus my-
KJIEMHOBBIX KHCJIOT. POJIb HYKJEMHOBBIX KUCJOT B JKU3HEAEA-
TenbHOCTU opranmu3dmoB. @yuknuu JHK m PHEK. Komniaemen-
TapHOCThb. l'eHermueckuit kox. HMccaedosanue cocmasa JHE
ues06eKa U e20 NPAKMuUYeckoe 3HaveHue.

Amunokucaorsl. CocTaB, CTpOeHNE 1 HOMEHKJIATypPa aMUHO-
KucJioT. ['oMosiornyecKuii pAL MpeeibHBIX aMUHOKUCIOT. H 30-
mepusi npedenbHblXx aMUuHOKUcaAom. Onmuueckas u30Mmepus.
dusuuecKue CBOMCTBA IIPeAeSIbHBIX aMUHOKHCJIOT. OCHOBHbLE
amuHoKucaomut, oopadyruiue 6esrxku. CnocoObl TOTYUYEHUS aMU-
HOKMCJIOT. AMUHOKMCJIOTHI KaK aM(oTepHble OpraHuYecKue co-
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eIVHEHUsI, PaBHOBECHs B pacTBopax amMuHoKuciaor. CBoicTBa
AMUHOKMUCJIOT: KMCJIOTHBIE M OCHOBHBIE CBOMCTBA; U303JeKMpPU-
yeckas Moyka; AJKUJUPOSAHUE U AIUJINPOBAHUE aMUHOTPYI-
mbel; sTepudpUKANUA; PeaKIMu C as30THUCTON Kucsoroii. Kaue-
CTBEHHbBIE PeaKIIuy Ha aMUHOKUCJIOTEI ¢ Tuapokcumom meau (11),
HuHeudpumnom, 2,4-0unumpogmopbernsonom. CnenuduyecKue
KaueCTBEeHHbIE pPeaKIMN Ha apoMaTHUUYeCKue U T'eTepPOINKJIU-
YyecKre aMUHOKICJIOTELI ¢ KOHIIEHTPUPOBAHHONU a30THOI KUCJO-
TOM, Ha nuctenH ¢ amerarom cBuHiia (II). ITonamue o yurkauue-
CKux amudax — aaxkmamax u dukemonunepasurax. Buoaoru-
yecKoe 3HaueHute o-aMHUHOKUCI0T. O6IacTu MpUMeHeHUS aMUHO-
KHCJIOT.

IlenTtunpl, ux crpoenue. IlenTuaHas cBsa3b. AMUIHBIN Xa-
pakTep menTUuIHOM cBA3u. CUHTe3 menTumaoB. ['MaApoans menTu-
IIOB.

Beaxku kak npupoaubie oumomoaumepsl. CocTaB U cTpoeHUE
O0enkos. IlepBuunas cTpyKTypa 0enkoB. Xumuueckue memodvl
YCMAHOBJeHUS AMUHOKUCJOMHOZ0 COCMAB8aA U nociedosamelib-
nocmu. PepMeHTATUBHBIN I'IAPOJaN3 0eJIKOB. BropuuHas cTpyk-
Typa GeJKOB: o-cIupab, B-cTpyKTypa. TpeTmuHas u udeTBep-
TUYHASA CTPYKTypa 6eaKoB. [JucyabduaHbie MOCTUKY U MOHHBIE
U BaH-Iep-BaaJjbCOBHI (ruapo@o0HbIe) B3auMoaeicTBUA. XUMU-
yecKue CBOiicTBa 0EJIKOB: THAPOJIN3, JeHATypalusa, KaueCcTBeH-
HbIe (IIBETHBIE) peakIium Ha 6enku. IIpespauenus 6eK08 nuuLu
6 opzaHusme. Buonornueckue GyHKIIUU 0€JIKOB. JJocmuiceHus
6 USYYEHUU CMPOEHUA U cuHmMe3a 0eNK08.

lemoHcTpauuu. 1. PacTBOpUMOCTS YIJIEBOJOB B BOJe W 3TAHO-
Jge. 2. O0pas1ibl aMUHOKHCJIOT.

JlabopartopHbie onbiTbl. 1. CBoiicTBa MIt0K03EI. 2. Onpenenenue
KpaxMaJjia B IPOAYKTaX HUTaHWA. 3. yHKHUpPBI 1 mMX CBOIMCTBA.
4. IIBeTHBIE peaKIIu OEJIKOB.

2.3.6. BEICOKOMOJIEKYISIPHBIE COeTUHEHUS

OCHOBHBIE IOHATUSA BBICOKOMOJIEKYJIAPHBIX COeIUHE-
HUM: MOHOMED, IIOJUMED, CTPYKTYPHOE 3B€HO, CTEIIEHb IIOJINMe-
pusanuu. OCHOBHBIE CIIOCOOBI IIOJIYUEHUS BBICOKOMOJIEKYJISAP-
HBIX COeIUWHEHWI: peakIluy MOJUMEPU3AIUU U TMOJUKOHIeHC ca-
nuu. Comosumepusanus. CTpoeHMe W CTPYKTypa HOJUMEPOB.
3aBUCHUMOCTh CBOMCTB IIOJIUMEPOB OT CTPOeHUA MoJeKya. Kiac-
cuuKanya TOJIUMEDPOB: IJIACTMACCHI (IJIACTUKU), BJIAaCTOMEDPHI
(kayuyyKu), BOJIOKHA, KOMIIO3UThI. COBpeMeHHbIe IIJIaCTMACCHI
(mnactuku) (IIOJUATUIEH, ITOJUIIPOINJIEH, MOJUCTUPOJI, IIOJIU-
BUHUJIXJIOPU], GTOPOILIACT, IOJUITUIEeHTepedTaIaT, aKkpUiI-6y-
TaAueH-CTUPOJIbHBIA IJIACTUK, IoJuKapooHarsr). Tepmorna-
CTUYHBIE W TePMOpPEeaKTUBHBIE IoauMepbl. DeHoIbopMaIbIe-
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rugHble CcMOJIbl. KoMIosuTHbIe MaTepuasbl. Ilepcnexkmuévl
UCNONb30BAHUS KOMNOSUMHBbLX MAMEPUANL08. Y2Jeniacmurku.
BosokHa, ux Knaccupukamnus. IIpupogubie m XUMHUUYECKHE BO-
JoKkHaA. VICKycCTBEeHHBIE U CUHTETUYEeCKUe BOJIOKHA. [loHATHE O
BUCKO3€ U alleTaTHOM BoJioKHe. [lonmnadupHble U MoIuaMUugHbIe
BOJIOKHA, WX CTPOeHUe, cBouicTBa. lIpakTmuecKoe MCIOJIB30Ba-
HUe BOJIOKOH. djacToMepbl. IIpupOaHbIil 1 CHHTEeTUYECKUHA Kay-
yyk. Pesuna u 900HUT. [Ipumenenue momumepoB. Cunmemuye-
ckue naenku. MemoOpanvi. Hogvie mexnonozuu danvHeiluiezo
co8epuLeHCcMmBOBAHUSL NOJUMEPHBLX MAMEPUATLO8.

HlemoHcTpauun. 1. O6pasisl mracTukoB. 2. Kosnekiiusa BoJo-
koH. 3. IlonuKoHAeHcAIIMA STUJICHIVIMKOISA C TepedTaieBoit
KMCJIOTOM.

Jla6opatopHble onbiTbl. OTHOIIIEHNE CUHTETUUYECKNX BOJIOKOH
K pacTBOpaM KHUCJIOT U IIeJioueii.

2.4, Xumua un xusHb

2.4.1. XuMu4yecKasa TeXHOJOTUS
(XuMus B IPOMBINIJIEHHOCTH)

OcHOBHBIE TPUHIUNIBI XUMHUYECKO# TexHogoruu. 006-
e TPeJCTaBJIEeHUSA O MPOMBINJIEHHBIX CI0Oco0ax IMOJyUYeHUS
XUMUUIECKUX BEIIECTB.

ITpou3BOACTBO CEPHOW KHCJIOTHI KOHTAKTHBIM CIIOCOOOM.
Xumusm npoiiecca. Coeipbe AJIsI IPOMU3BOACTBA CEPHOM KMCJIOTHI.
TexHOJIOTUYECKAsA CXeMa IIpoIlecca, IIPOIECChl U alapaThl.
Mexanusm kamaaumuueckozo oeiicmaus okcuda earadus (V).

IIpousBomcTBo ammuaka. XumusMm npoiiecca. OnpegeneHnue
ONTUMAJBHBIX YCJIOBUII HMpoBeaeHUs peakinuu. [IpuHIUI MTUp-
KYJSIIUY U eT0 peausalnsa B TeXHOJOTUYECKOM cxeme.

Meranayprus. Yepuasa meranaryprusa. [IpounsBoacTBo uyryHa.
HoMmeHHBIN po1iece (ChIPpbe, YCTPOHUCTBO JOMEHHOM YN, XUMU3M
nporiecca). IIpouseodcmeo cmaau 6 mapmernosckoii newu. Ilpo-
M3BOJCTBO CTAJIU B KMCJIOPOJHOM KOHBEPTEPE U B 3JIEKTPOIEUax.
IIpamoii memod noayuenus xeaeza u3 pyovt. IIBeTHas meTas-
JYPTHUA.

Oprannueckuii cuHTe3. IIpoMBINIJIEHHAss oOpraHuydecKas
xuMusa. OCHOBHOM M TOHKMII oprannyeckKuii cuures. Haubojiee
KPYITHOTOHHAXXHbIE IIPOMBBOACTBA OPraHUYECKUX COEIUHEHUMH.
ITpousBomcTBO MeraHosa. IlosydueHuMe YKCYCHOM KHUCJIOTHI U
popmanviezuda uz memanora. Ilonyuenue ayemama yenniono-
3bl.. ChIpbe 1A OPraHWUYECKOW IIPOMBIILIeHHOCTU. IIpobaema
OTXOMIOB U MOOOUYHBIX TPOAYKTOB. CUHME3bL HA OCHO8E CUHMEe3-
zasa.
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2.4.2. XUMH{I 1 3K0JIOTUI

XumMuuecKoe s3arpssHeHUre OKPYsKailneil cpeabl 1 ero
MMOCJIeICTBUS. DKOJIOTUS 1 IPobIeMa OXpaHbl OKPYIKAIOIIe cpe-
IBI. «3ejeHasg» XUMUS.

lemoHcTpauuu. 1. Cripbe AJid TPOM3BOACTBA CEPHOM KUCJIO-
TbI. 2. Mogens Kunsaiero cjaos. 3. JKeaesuas pyza. 4. O6pasiiel
CILIIABOB JKeJjiesa.

2.4.3. XuMUa 1 JHEePreTuKa

IIpuponubie UCTOUHUKM yIyieBOmOpPonoB. IlpuponHbiit u
OOIIYTHBIN He(pTIHOU rasbl, X COCTaB U MCHOoJb30BaHue. HedThb
Kak cMmech yriaeBomoponoB. CocrtaB He(pTu U ee mepepaboTka.
IlepBuunas u BropuuHas nepepabdborka Hedpru. Ileperouxka Hep-
. Kpexkunr. Pudopmuur. Heprenponyxrel. OKTaAHOBOE UNCJIO
Oemsuua. OxpaHa OKPyJKalollleil cpeanl Ipu HedTemepepaboTKe
U TPaHCIIOPTHUPOBKe HedTenmponykToB. KameHHBIN yroab. Kok-
coBaHue yrid. ['asudurainua yrisa. OKoJIoTHuUYecKre mpobJeMbl,
BO3HUKAIOII[e MPU HCIOJb30BAHUU YIJI B KauecTBe TOILJIKBA.
AnbpTepHaTUBHBIE UCTOUHUKY SHEPTUMH.

2.4.4. XuMua 1 310POBHE

Xumnusa nuinu. jKupsl, 6eJKM, yrieBoAbl, BUTAMUHEI,
depmenTrl. PanuonanbHoe nutaunue. IlumnieBbie qobaBxku. Ilu-
IeBble MO0OABKM, MX KJacCcH(PUKaIlUsa. 3alpelledHbie 1 paspe-
ITeHHbIe TUIlleBble f00aBK1. OCHOBBI TUIEBON XUMUU.

Xumusa B meguiiute. IToHsaTre 0 papMaleBTUUECKON XUMUN
u papmakrosoruu. PazpaboTrka jekapcTs. JlekapcTBeHHBIE CPe-
CTBa, uX KJjaccudpuramusd. [IporuBoMuKpoOHbIe cpeacTBa (CyJIb-
danmmaMugHble IIpenapaTbl W aHTUOMOTUKU). AHaJIbTeTHUKU
(acoupuH, aHAJBIUH, IIapaleTaMoJl, HAapKOTUUYEeCKHe aHaJabre-
TUKU). AHMUZUCMAMUHHbLe npenapamyl. BAKyliue cpeacTaa.
TopmonwvL u 20pmoHabHBbLE npenapambl. [IpobaeMbl, CBA3aHHBIE
¢ TIpUMeHeHUWeM JeKapCTBeHHBLIX MpemapaToB. BpeaHbie mpu-
BBIUKU U (DAKTOPBI, paspymiaioliue 310pOBbe (M30BITOYHOE II0-
TpebJeHNe KUPHOI NHUIK, KypeHue, YIoTpedleHne aJKoroJsd,
HapKOMAaHU).

2.4.5. XuMus B IOBCETHEBHOM KU3HU

Kocmernueckue u mapdroMepHbIe CPeLCTBA.

BeitoBasa xumus. [IoHATHE O MOBEPXHOCTHO-aKTUBHBIX Be-
mectBax. Morolue u UYUCTAIHEe cpeactBa. OrTGeamBarolme
cpexnctBa. IIpaBuia 6e3ommacHoil paboOThI ¢ eQKUMI, TOPIOYNMU
Y TOKCUYHBIMHY BEII[eCTBAMM, CPEACTBAMU OBLITOBOM XMMUM.

ITuzmenmut u kpacku. Il punyuns. okpawlueanus mrKaHel.
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2.4.6. XuMusd B CTPOUTEJIHCTBE

T'mnc. UsBects. Ilement, 6eron. Kaeu. Iloxbop omru-
MaJIbHBIX CTPOUTEJIbHBIX MATEPUAJIOB B IPAKTUUECKON JesaTe Ib-
HOCTH 4eJIOBeKa.

2.4.7. XMMUu4 B CeIbCKOM X03dAICTBe

MwuHepasbHBIe U OopraHmuecKkue ymoopenusa. Cpeacrsa
3aIUThl pacTeHuii. [lecTUIUABI: WHCEKTUIIUABI, TePOUIUIBI U
dyarunuas. PemessieHThI.

2.4.8. Heopranuuyeckue MaTepPUAIbI

Crekyio, ero Buabl. CuJIMKaTHAA IIPOMBIILIEHHOCTD.
TpaguIMOHHBIE W COBPEMEHHBLIE KepaMHUYeCKNe MAaTepPUabl.
CeepxmnpoBojsainas KepaMuka. IloHsaTHe 0 KepMeTax, MaTepua-
JlaX ¢ BBICOKOU TBEPAOCTHIO.

2.4.9. XuMusa B COBpeMEHHO# HayKe

Ocobennocmu cospemennoii. Hayku. IIpogeccus xu-
MUKQ.

MeTogooruss HaydYHOT'O MCCJIeLOBaHUA. MeToabl HAYUHOTO
no3HaHusd B xuMuu. Cy0'beKT 1 00beKT HayYHOTO TTo3HauuA. I1o-
cTaHoBKAa mIpobsieMbl. COOp mH(popMaIny 1 HaKoIJaeHue (haKToB.
T'umoresa u ee sxcmepuMeHTaIbHass mpoBepka. TeopeTuueckoe
00'bsICHEeHNeE TTOJYUeHHBIX Pe3yabTaToB. MHAYKIIUA U JeYKITUA.
IKcIleprMeHTaJbHASA IIPOBEPKA IMOJYyUYEHHBIX TEOPETUUYECKUX
BBIBOJIOB C I[€JIBIO PACHPOCTPaHEeHUS X Ha 0oJiee IIMTUPOKUN KPyT
00beKTOB. XUMUUYECKU aHaJIN3, CUHTE3, MOJAeJHUPOBAHIE XU-
MHUUYECKHUX IIPOIeCCOB U SIBJIEHUIH KaK MeToJa HAayUYHOTO IT03HAa-
HuA. HaHOCTPYKTYpPBHI.

BBeneHne B MPOEKTHYIO AeATeabHOCTb. IIpoexTt. Tumnbl u
BUIBI IIPOEKTOB, 9TAIlbl peajausanuu npoekra. Oco6eHHOCTH pas-
PaboTKU IIPOEKTOB (IIOCTAHOBKA ITeJIel, Ioa00p MEeTOAUK, padoTa
C JIUTepaTyPHLIMU UCTOUHUKAMU, OoOpPMJIEHWE U 3allluTa IPo-
eKrTa).

Ucrounvku xummueckoit mH@opmarnuu. [louck xumwmue-
CKOUl mH(poOpMAIUU IO HAa3BAHUAM, UAEHTHU(PHUKATOPAM, CTPYK-
TYPHBIM (popmyaam. PabGora c 6azamMu JaHHBIX.

CospemeHHble QUIUKO-XUMUYECKUEe Memodbl YCmaHOo8Je-
HUS cOCMasa U CmpyKmypol 6eUL,eCME.

lemoHcTpauun. 1. ITumeBsie KpacuTenu. 2. Kpaiernue Tka-
Heit. 3. OrbenuBanue TKaHel. 4. KolaeKnusa cpeicTs 3amiuThl
pacrenuii. 5. Kepamuueckue martepuanabl. 6. [[BeTHBIE cTeKJia.
7. ITpuMepsl paboThHI ¢ XUMUUYECKUIMU 0a3aMU JaHHbIX.
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JlaGopatopHble onbITbl. 1. 3HAKOMCTBO ¢ MOIOIIMMI CPEACTBA-
mu. 2. Kneu. 3. 3HaKOMCTBO ¢ MWHEPAJbHBIMU YAOOPEHUAMU
U U3yUYeHue uX CBOMCTB.

2.5. Tunbl pacyeTHbIx 3apay

1. HaxoxxgeHme MOJIEKYIAPHON (DOPMYJIBI YIVIEBOLOPOLA
TI0 eT0 IIJIOTHOCTHU U MaCCOBOM J0JIe 9JIEMEHTOB, BXOAAIINX B €TI0
COCTaB WUJIU II0 IPOAYKTaM CTOPaHUA.

2. PacueTsl MaccoBO# o1 (MacChl) XUMUUYECKOTO COETTHE-
HUS B CMECH.

3. Pacuersl maccel (00beMa, KOJINUYEeCTBa BeIlecTBa) IIPOAYK-
TOB peakIliM, eCJU OJHO W3 BeIeCTB JaHO B M30bITKe (MMeer
IpUMecH).

4. PacueTsl MaccoBO# mau 00bEMHOMU TOJIU BHIXOAA IPOAYK-
Ta peaKI[uy’ OT TEOPETUUECKU BO3MOIKHOTO.

5. PacueTs! TerrioBoro ad(peKTa peakIiuu.

6. PacueTsl 060'beMHBIX OTHOIIIEHUH T'a30B IIPU XUMUUECKUX
peaKIusax.

7. PacueTsl macchl (00beMa, KOJTMYECTBA BEIIIeCTBA) IPOAYK-
Ta peakIuu, eCJIV OJJHO U3 BEIeCTB JaHO B BUJIE PacTBOPA C OIIpe-
IeJIEeHHOU MaCCOBOM /0Jiell PAaCTBOPEHHOTO BEIlleCcTBA.

8. Pacuemul 3HepzuU AKMUBAUUL U KOHCMAHMbL CKOPOCTMU
Peaxyuu no sIKkCnepumMeHmaabHolm OAGHHbLM.

9. PacueTr KOHCTAHTHI PABHOBECHUSA 110 PABHOBECHBIM KOHIIEH-
TPaIUsIM BeIeCTB.

10. PacueT paBHOBECHBIX KOHIIEHTPAIUI BEIEeCTB, €CJIU U3~
BECTHBI MCXOIHbIE KOHIIEHTPAIINY BEIeCTB U KOHCTAHTa PaBHO-
BecUs.

11. Pacuer pH pacTBOpa CHMJIBHOU KHWCJIOTHI U CUJIBHOTO OC-
HOBaHUSA, €CJIU U3BECTHA MX KOHI[EHTPAIIUA.

12. Pacuem pH pacmeopa caaboii Kuciomwl u c1ab0zo 0CHO-
8AHUS, €CAU U3BECMHA UX KOHUEHMPAUUSL U KOHCcmaHnma ducco-
uuayuu.

13. Pacuem pacmeopumocmu CONU, eCAU U3BECMHA 8CJLUYU-
Ha ee IIP.

14. Pacuemul ¢ ucnonv306anuem 3aK0OH08 ILEeKMPOSLU3Q.

2.6. TeMbl NnpaKkTMYeckux padot

1. CropocTh XMMHUYECKUX peariiuii. XuMHUIecKoe pas-
HOBecwue.
2. 9KcIepuMeHTaJIbHOE PellleHre 3a4a4 10 TeMe «[ajloTeHbI» .
3. IKCIepUMeHTaJbHOE PellleHre 3aJau II0 TeMe «XaJIbKo-
TeHBI».
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4. ITonryueHue aMMHuaKa 1 U3yUYeHUE eTo CBOMCTB.

5. OKcmepuMeHTANbHOE pellleHre 3a4aY 110 TeMe «DJIeMeHTHI
HOATPYIITIBI a30Ta» .

6. OKcrepuMeHTAJIbHOE pellleHure 3amau Io Treme «Meta-
JIBI TVIABHBIX TTOATPYIIII» .

7. IToryuenue MmeqHOTO KyIIOpoca.

8. DKcmepuMeHTAJbHOE pellleHre 3aaad Io TemMe «MeTaJIbl
TOOOYHBIX IIOATPYIII» .

9. ITonyuenue cosmu Mopa.

10. MsroToBieHue MoeJiell MOJIeKYJ] OPraHMYecKUX Be-
IIEeCTB.

11. ITonyueHwne sTUIeHA U U3yUYEHUE €TI0 CBOMCTB.

12. ITonyueHue 6GpomMaTaHa.

13. ITonyueHwme areToHa.

14. TTonyueHre YKCYCHO KUCJIOTHI.

15. Cunres sTHIalerara.

16. T'maponans kpaxmasa.

17. UpenTnduKanusg oOpraHnuecKuX BeIecTB.

18. PactiosHaBaHme maacTMacce.

19. PactiodHaBaH1e BOJIOKOH.

20. Kpamienue TkaHe.

2.7. TeMbl AONONIHUTENbHbIX ONbITOB U CMHTE30B

1. OnpenesieHne KaueCTBEHHOIO COCTaBa OPraHNYEeCKOTo

BelllecTBa.

2. ITonyuenue MmeTaHa, NU3yUeHHUE ero CBOMCTB.

3. ITonyueHwue aleTnaeHa 1 OIBITHI C HUM.

4. ITosyueHue sTUJIeHA U cCOOMPaHE eT0 B Ta30METP.

5. Cunre3 nubpomMaTaHa.

6. CBoiicTBa cKUOuIapa.

7. Bosrouka HadTaauHa.

8. O6pasoBanue nogodopma.

9. ITonyueHue akpoJseHA.

10. ITonyuenne n3oamMmuaaleTaTa.

11. CuHTe3 Kpacureasda aHUJINHOBOTO TOJIy0OTO.

12. Cepebpenue.

13. Kpucrainiusaius ns IepechIIlieHHOro pacTBopa.

14. ITonryueHne MasaxmuTa.

15. ITonyueHue Keae3HOro KyImopoca.

16. ITosmryueHME TOPHKOM COJIHA.

17. ITonyuenue 6pomMa 1 OPOMHOM BOIEI.

18. ITonyuenue XJIOPOBOZOPOAA U CONAHOMN KUCIOTHI.

19. ITonyuenue nupodopuoro xkeaesa (1I).

20. IToryuenue rugpokcuaa »xesaesa (II).
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21. CunTes rugpoxapboHaTa HATPUS.

22. CuHTe3 aIIOMOKaJNEBbIX KBAaCI[OB.

23. Cunres xjopuna meau (II).

24. AsrromMoTepMus.

25. BaaumopeiicTBue aJIOMUHUA C GPOMOM.

26. I'openwue yriis 1 cepbl B paciljiaBJIeHHON ceJuTpe.

27. BeaumopeiicTBue HUTPUTA HATPUS C BOJIOI.

28. BoccraHoByieHUe CBUHITA MATHIEM.

29. O30H B mpobUpKe.

30. IIpuroroBreHre KpaxMaJIbHOTO KJieficTepa U MOAKpax-
MaJIBHOU Oymaru.

31. IToryueHue «KyIOPOCHOTO MacJa».

32. ObyrimBaHMe caxapa CepHOI KUCJIOTOM.

33. Peakmnus, KoTopoii 60jiee IIATU ThICAY JIET.

34. «JIucuii XBoCcT» U3 MUJINHAPA.

35. «Heoprauuueckuii cam».

36. XpycTsiias oJIOBAHHAS IaJI0OUKa.

37. Cumas Byna.

38. BembllliKka cMecHu IIepMaHTraHaTa KaJIus C TIINIEPUHOM.

39. CBUHIIOBBIN IIEMEHT.

40. BempIlika cMecHu epMaHTaHaTa Kajaud U aJIOMUHUS.

41. «Bynkan».

42. XuMUUYeCKUN CepIIeHTapuiA.

43. TauHCTBEeHHAaS HAANUCH.

44. I'paBUpPOBKA II0 MEIU.

3. TemaTuyeckoe naaHMpoBaHue y4edHOro
npegmeta «XuMuA» Ha yray6neHHOM ypoBHe
cpeaHero o6uwero o6pasoBaHua

IIpumepHOEe TeMaTUUecKoe IJIAHUPOBAHUE IIPEICTaBIIA-
eT cob0ii CIeAYIONIYIO CTYIIeHb KOHKPETU3AI U COAEPIKAHUA XU-
MUYecKOTro obpasoBaHusa. Ero ocHoBHas (QYyHKIUS — OpTraHU-
3allMOHHO-IIIaHuUpyomada. OHa OpeaycMaTpUBaeT BbIAEJIEHUE
9TamoB 00yUYeHU A, CTPYKTYPUPOBAHNE YUeOHOI0 MaTepuasa ¢ yue-
TOM MEXKIIPEAMETHBIX W BHYTPUIIPEIMETHBLIX CBS3€H, JIOTUKU
yueOHOrO mpollecca M BO3PACTHBIX OCOOEHHOCTEH yualiuxcsd,
oIpefesieHre ero KaueCTBEHHBIX UM KOJUYECTBEHHBIX XapaKTe-
PUCTUK HA KayKJAOM U3 9TAIOB.

IIpumepHOE TeMaTUyeCKoe IIJIAaHWPOBAHUE IIPEACTABJIEHO B
TabauuHOM (popme. B mepBoii KOJIOHKEe TabGJUIILI YKa3bIBaeTCHA
KOJIMYEeCTBO YacOB, OTBOAUMOE Ha M3yUeHHe KayKIOIl TeMbI II0
KaXKJIOMY OTAEeJHLHOMY YPOKY. BO BTODPOiIl KOJIOHKE IPUBOAUTCSA
Ha3BaHUWeE TeMbl YPOKa. B TpeTbeil KOJOHKE OTPakaeTcsa OCHOB-
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HOe cofiep:KaHure TeMbI: TEOPEeTUUEeCKOe cofepKaHue o0yueHusd,
JIeMOHCTPAIMOHHbIE 1 JIa00OPATOPHBIE OIBITHI, HPAKTUUYECKIE 1
KOHTpPOJIbHBIE PaboThl. B ueTBepTOil KOJIOHKE IIPeICTaBJIeHbI OC-
HOBHBIE BUIBI AEATEJIbHOCTH yUalllerocs B IIPOIleCCe OCBOEHUS
Kypca XUMHU CpenHeil o0IIeil MIKOJAbI. YueOHasd AeATeIbHOCTDb
KOHKPETHU3NPOBaHAa A0 YPOBHA YUEOHBIX MeNCTBUIM, 13 KOTOPBIX
OHA CKJIAaILIBAETCS.

Jis1 yrury0JIeHHOr0 M3yYeHUsl IIpeaMeTa TeMaTUYecKoe ILIa-
HUPOBAaHNe IIPUBEIEHO B UeThIPpeX BapraHTaxX: U3 pacuera 3/4 u B
Hegesto (paszaen 3.1 aasa Kypca xumuu 10 Kiaacca, paszgen 3.2 aasa
Kypca xumuu 11 kaacca) u 5/6 4 B Hemesrro (pasges 3.3 AJid Kypca
xumun 10 Kiaacca, paszern 3.4 ajia Kypca xumuu 11 Kjacca).

Comep:xaHue MaTepuaja, IpeIHasHaueHHOTo AJISA O0yUueH s
npeaMeTy us pacuera 4 u B HemeJo (paszea 3.1 nias Kypca Xu-
mum 10 xKigacca, paszmea 3.2 aaa Kypca xumuu 11 kigacca) u 6 u
B Hemesto (pasgen 3.3 niaa kypca xumuu 10 Kiaacca, pasgen 3.4
s Kypca xumnu 11 Kiacca), BbIeIeHO KYPCUBOM.
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B [TPUNIOKEHWA

MpunoxeHune 1

MaTepuanbHo-TexHMueckoe obecneueHme
ob6pasoBaresibHOW [eATeNbHOCTH

OcHalrleHre KabOuHeTa XUMHHU 00ITeo0pasoBaTeIbHOM
OpraHmsaluyu [OPOBOAAT B COOTBETCTBUU € TPeOOBAaHUAMU
CaulluH 2.4.2.2821-10 «CaHuTapHO-3IUAEMHIOJIOITUYECKIE
TpeboBaHUsA K YCJAOBUAM U OpPTaHU3aIuU 00yueHus B o0Ireobpa-
30BaTeJbHBIX YUPEKIEHUAX», UCIIOJb3YA 000pyIOBaHMUeE, IIOCO-
0us 1 peaKTUBHI B COOTBETCTBUY C TPEOOBAHUAMM K OCHAII[EHUIO
o0pasoBaTeIbLHOTO IIPOIEcca 0 XUMUMN.

HJia ocyIecTBIeHU I 00pa3soBaTEILHOTO MPOIlecca Mo XUMU KT
HeoO0XOoAuMO cJeayrolee yueoHoe 000pyI0BaHUe.

ITpuGopsri, HAOOPHI XMMUUYECKOU MOCYABI ¢ MPUHAIJIEKHO-
ctavu. OHU TOAPAa3AeaA0TCsa Ha HeMOHCTPAIlMOHHbIe ITPUOOPHI
U UX JabopaToOpHBIE aHaJOTH, HAOOPHI I AJeMOHCTPAITMOHHBIX
OIMBITOB M HAOOPHI I ITPOBeAe N JIa00PaATOPHBIX PAbOT MO XU-
MHU, KOTOPBbIE BBIJAIOTCA HA KaKIbIM CTOJ M, KaK IIPaBUJIO,
KOMILJIEKTYIOTCS Pa3faTOYHBIM JIOTKOM. IloMuMo gemMoHCcTpaIiu-
OHHBIX U JJa0OPATOPHBIX BBIAEJAIOT NIPUOOPHI U IPUHAILJIEIKHO-
cTH 00I1IeT0 Ha3HaueHusA. K HUM OTHOCATCA pPas3audHbIe U3MEPU-
TeJIbHBbIE IIPUOOPHI: BEChI, TEPMOMETPHI, apEOMETPHI, a TaKIKe
CIIMPTOBKI, IPOOHPOUHBIE HATPeBaTeJIU, dJIeKTpUUecKue Jiabo-
paTopHbIe JIUTKHU, CYIIUJIbHBIE IITKAMBI U AP.

XumMmnueckue peakTuBbl. B ceromusaIirHeil od6pasoBaTeIbHOMN
OpaKTHKe s YA0OCTBA MCIIOJb30BAHUSA XUMUYECKNE PeaKTUBBI
00beqUHEHBI B HAOOPHI B COOTBETCTBUH C TeMaTHUKOU JiabopaTop-
HBIX paboT, MPeayCMOTPEHHBIX TPUMEPHOM mporpamMmoii. Macca
KasKJI0T0 peaKTHBAa B HAOOpe U CTelleHb ero0 XUMUUECKOM YUCTOThI
COOTBETCTBYIOT 1 3aJjlauaM OIlpeesIeHHOM J1abopaTOpHOMi paboThl,
¥ TOIOBOM ITOTPEOHOCTH B HEM [IJIsT Pa0OThHI C OJHOM HapaJlaesbio.

Harypansabie 00bekThl. K HaTypanbHBIM 00BEKTAM, HEOO-
XOAUMBIM JJI U3YUYEHUA XUMHU, OTHOCAT Pa3JINUYHBIE KOJLJIEK-
nuu. KosneKnuu, npeaycMOTPeHHbIe IIIKOJLHON HPOorpaMMoOi,
HO3BOJIAIOT ITO3SHAKOMUTH IITKOJBHUKOB C OCHOBHBIMHM BUJAMU
MUHEPAaJIOB, IOJIE3HBIX MCKOIIaeMBbIX, TOPHBIX ITIOPOJ, MUHEDAJb-
HBIX YIOOPEeHMI, HATVISAAHO MTPEACTABUTD MIPOAYKTHI PA3IUUHBIX
XUMUYECKUX MPOUBBOACTB — IIJIaCTMAacCChl, KayuYyKu, CUHTETHU-
YyecKue BOJOKHA, IPOAYKTHI IMepepadoTKu HepTu m KaMeHHOTO
YT, METAJLJIBI U CILJIaBbI HA UX OCHOBe. KOJIJIeKITNY TO3BOJISIOT
yJaluMces HarJIsagHO IT03HAKOMUTHCA ¢ 3TuMu oobekTamu. Oco-
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0eHHO MHTEPECHBI KOJJIEKIINN, KOTOPhbIe IMO3BOJISAIOT HE TOJBKO
paccMoOTpeTh BHEIITHUU BUJ BEIECTB, HO ¥ OBHAKOMUTBLCA C UX
XUMUYECKUMU CBOMcTBaMU. TaKue KOJJIEKIIUU YKOMILJIeKTOBA-
HBI CIIeIUATBHBIMU 00Pa3IaMu, KOTOPhIEe UCTIOJIb3YIOTC I XU-
MHYECKOTO aHaJIM3Aa.

Mogeau u makeTbl. O0beMHBIE MO IIOMOTAIOT IIPecTa-
BUTH CTPYKTYPHI KPUCTALINUYECKUX PEIIeTOK PasIWUYHBIX Be-
mecTs u mMoJsieKyJs. Kak mpaBumio, KabWHET XUMUU OCHAIIAIOT
KPHCTAJJINYECKUMU peIlleTKaMi ajgMasa, rpadura, sKejaesa,
Menu u XJopuaa Hatpua. Hapaay ¢ TOTOBBIMU MOJEJSIMU CyIIe-
CTBYIOT HaGOPBI ATOMOB [IJIsI COCTABJIEHUS IIIaPOCTEPIKHEBBIX MO-
mejeit MoyieKyJa. K aToMy TUIY 000pYAOBAHUS TaKMKe OTHOCSATCS
U MaKeThl PA3JINUHBIX YCTAHOBOK, MPUMEHIEMbIX B XMUMUYECKOT
MIPOMBINIIEHHOCTH, HAaIIPpUMeP MaKeT JOMEHHOM meun, MakeT Ko-
JIOHHBI JIJIsI CHUHTe3a aMMuaKa u Jp.

IJKpaHHO-3BYKOBBIE cpeacTBa o0yueHHA. K HUM OTHOCAT
cpencTBa O0yUeHUsI, TPeOYIOIre MCIIOJIb30BAHUS CIIeI[NabHOMN
anmapatypbl AJA IPeIbsSBICHUS 3aJ0KEHHON B HUX yUeOHOI
nHpoOpMaIn. JKPAHHO-3BYKOBbIE€ TOCOOUA pas3eaoTcsa Ha IBe
TPYIIBI: CTATUYHBIE W JUHAMHUUYHBIE. K CTATUYHBIM OTHOCATCS
nraduIbMbl, TUATO3UTUBGI (CAaMIbI), e IMHUYHBIE TPAHCIIAPaH-
THI 1A rpadornpoekTopa. JJMHAMUYHBIMUA SKPAHHO-3BYKOBBIMU
MOCOOUAMU ABJAIOTCA KUHO- U BUJEODUIBMBI, MYJIbT(MOUIbMBI.

Texauueckue cpeacrsa ooyuenusa. K TCO orHocAT TexHUYe-
CKUe yCTPOMCTBA, C IIOMOIIBI0 KOTOPBIX yUall[ecss BOCIIPUHUMA-
0T H(POPMAIMIO 9K PAaHHO-3BYKOBBIX CPEACTB 00yUeHus. ITO aB-
TOMaTU3UPOBaHHOE pabouyee MECTO YUUTENS, MYJIbTUMEINHHEIE
MIPOEKTOPHI, KOMIbIOTEPHI, TEJIEBU30PHI, BUIEOMATHUTO(MOHEI.

IleuaTHbIe cpeacTBa o0yuenusa. K srToii rpymnme o6opymosa-
HUS OTHOCATCS TAaOJUIBI, TpadUKMU, IUarpaMMbl, CXeMbl, 3CKU-
3bI, PHUCYHKHU, QoTorpaduu, IITOPTPETHI BBIJAIOIIUXCA yUe-
HBIX-XMMUKOB. B mpoliecce o0yueHMA XUMUU HUCIIOJIB3YIOTCA Ta-
OJMUIIbI IOCTOAHHOTO BJKcIOHUpoBaHuA: «llepuoauyueckas
cucteMa xumMmuyeckux saeMmeHToB [[. 1. MenneneeBa», «Tadbauiia
PaACTBOPUMOCTH KMCJIOT, OCHOBAHUII U COJIeI», «DJIEKTPOXUMU-
YeCKHUU DA HAIPAKEHUN MeTaJJIOB» M ApP. B Takmx Tabiuiiax
VCHOJIb3YeTCA XUMUYECKasd CUMBOJHUKA — OCOOBIA XUMUUYECKUHA
SI3BIK, MO3BOJISAIONINHM BHIPA3UTL COCTAB, CTPOEHIE U IIpeBparie-
HUS BEIeCTB.

Ilia ycmenrHOTO IIpPedoJaBaHUSA XUMUM B CPeIHEN IITKOJIe
JKeJaTeJIibHO, uTOOBI KabmHeT OB CcHaOXKeH 000pyJoBaHUEM
BCeX BBIIIENEePEUNCIeHHBIX TUIOB. VIMEHHO X rpaMOTHOE coue-
TaHWe II03BOJIAET IIPENCTABUTh YUYEHUKAM [JOCTATOYHO IIOJI-
HYIO, CUCTEeMaTU3NPOBAHHYIO KapPTUHY HAYUHBIX 3HAHUHN M0 XU-
MUMU.
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Mpunoxexue 2

VyebHO-MeTOAMUYECKOE ObecneyeHue
obpa3oBartesibHON [EATENIbHOCTU

YueOHO-MeTOOUYECKUH KOMILIEeKT. JlaHHBIN yueOGHO-
MEeTOMNUYECKUN KOMILJIEKT AJsS U3yUYeHUs yueGHOro IrpeameTa
«XuMusa» Ha yIIyoJeHHOM YPOBHE cpelHero o0Iero oopasosa-
HUA BKJIIOYAET CIAeAYIONNe N3AaHU:

1. Xumusa. YrayOaeHHBIH ypoBeHb. 10 Kjgacc. YueOHUK C
5JIeKTPOHHBIM npuioKeHreM (aBTopsl B. B. Epemun, H. E. Ky3ssb-
MeHKO, B. U. Tepenun, A. A. [Iposnos, B. B. Jlyaun).

2. Xumusa. YruyOsmeHHBIHT ypoBeHb. 11 Kiacc. YueOHUK C
BJIeKTPOHHBIM npuioKenreM (aBropsl B. B. Epemun, H. E. Ky3sb-
MeHKO, A. A. Ipoagos, B. B. JIyuun).

3. Pabouas mporpamMma y4eOHOro IIpeAMeTa «XHUMHsS» Ha
yriIy0JIeHHOM YPOBHE cpemHero obmiero oopasosanus K Y MK 1o
xumuu B. B. Epemunna, H. E. Kysbmenko, B. 1. Tepenuna,
A. A. [Iposnosa, B. B. JIyauHa u MeToguuyecKrue peKOMEHIaIuu
mo ee cocraBgenuio (aBropsl B. B. Epemun, A. A. JIposnos,
. B. Epemuua, 9. 10. Kepumos).

4. Meromguueckoe mocobue kK yuebumky B. B. Epemwuna,
H. E. Kyssmenko, B. 1. Tepeuuna, A. A. JIposgora, B. B. Jly-
HuHA <«XumMud. YrayOaeHHBIH ypoBeHb. 10 Kjaacc» (aBTOPBI
B. B. Epemun, B. 1. Maxonuna, O. IO. Cumonosa, 1. B. Epemu-
Ha, A. A. Iposnos, J. 0. Kepumos).

5. Metoguueckoe mocobue K yuebHuky B. B. Epemwumna,
H. E. Kysemenko, A. A. Ilposmosa, B. B. Jlyauna «Xumwusd.
YronyosmeHabiii ypoBenb. 11 Kiacc» (aBropel B. B. Epemusn,
H. B. Boakoga, H. B. ®upcroBa, 1. B. Epemusna, A. A. J[Ipo3nos,
9. 10. Kepumos).
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MpunoxeHue 3

MeTopguuyeckue peKoMeHaauun no opraHnsauuu
MCCJIEAOBaTEJIbCKOﬁ n I'IpOEKTHOﬁ AeATeJIbHOCTU

TEMBI ITPOEKTOB
10 kmace
1. Posib 0OTeueCTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUU
OpPraHUYECKOM XUMUU.
. 1. . MeHneneeB u opraHnYecKaa XUMU.
. Isyuaem MoJI0KO.
. MozmenupoBaHUe XUMUYECKUX PeaKITnii.
. CBEKOJIbHBIN COK KaK KPAaCUTEb.
. JIEKTPOIPOBOASAIINE TIOJIUMEDDI.
. Bapum Bapenbe Ha pa3IuYHBIX YIVIEBOAAX.
. syuaem caagKuii BKycC.
. IToryuaem BelecTBa ¢ 3arraxoM (PPYKTOBBIX dCCEHITU.
10. Usyuaem MbLIO.
11. Kap6oHOBEIE KHUCJIOTEI BOKPYT HAC.
12. PasiaraeM ImoJiiMephI.
13. lenaem cBeun.
14. PepmeHTHI.
15. CuHTE3 TeKapCTBEHHOTO CPeACTBA.

11 kxacce

. Uccuenyem craprble cTeKJIa.

. MukpossieMeHTHI OJisI PACTEHUIA.

. Cpexcrso ot rojyoJiena.

. IIponsBoguM MHAMKATOPHI.

. Hy:xHO s 3aMeHATh CUHTETUYECKYI0 BAHUJIb HATYPAaJb-

OO0 Utk W

. ToToBUM Mac/IsHYIO KPacKy.

. ToToBUM cocTaB IJIsI CHATHUS PsKaBUNHEI.

. Ucciengyem B3aumMogeicTBIE MEIHOTO KyIIOPOCa C COAOM.
. ToToBUM TEPMOKpACKU.

10. PacTuM geHAPUTHI.

11. ToToBUM MaruuTHLIE 3KUIKOCTH.

12. zyuaeM BKJIaJ POCCUNCKUX XMMUKOB B PA3BUTIHE HAYKU.
13. Usyuaewm Jep.

14. OkparllexnHas MoBapeHHAasi COJIb.

15. CobupaemM KOJJIEKIINI0 MUHEPaIoB.

16. XumuuecKas pagyra.

17. BosHUKHOBEHUE OKPaCKM B pacTBOpe.

o
o
e
© 00 3O "™ Ut N =
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Mpunoxexuve 4

PekomeHpaumum no paborte C 3N1€KTPOHHbIMU
NPUNOXKEHUAMU K Y4eOHUKaM

n popmuposanuio UKT-komneTeHTHOCTU
YYEHUKOB

ITpu paboTe ¢ 9TeKTPOHHBIMU IIPUJIOKEHUAMU K yueo-
HUKAaM cJeayeT NPUAEPIKUBATHCA OOIUX METOANUYECKUX IIPUH-
IIUIIOB B COUYETAHUU C METOAUKaAMU UCII0JIb30BaHUS NHGOPMAIIU-
OHHBIX PecypcoB. YueOHasA NeATE€IBHOCTH CTPOUTCA HAa OCHOBE
CHUCTEMHO-IeATEJbHOCTHOTO MOAX0/Ia U NOJKHA CIIOCOOCTBOBAThH
GhopMUPOBAaHUIO YHUBEPCAJbHBIX YUEOHBIX AEHCTBUI, IIPU 3TOM
BUIBI IeATEILHOCTHU JOJKHBI COOTBETCTBOBATD CTYIIEHW 00paso-
BaHUsA. [JIaBHBIM BUAOM JeSATE€IbHOCTU IS OCHOBHOM IITKOJIBI
MOJKeT OBbITh I'PYIIIOBOE B3aMMOJAelicTBUe, 00JbIII0e BHUMAHUE
yaensercs pabore ¢ ”HOOPMAIMOHHO-TIONCKOBBIMY 3a/JaHUAMU,
IajbHelIllee pa3BUTHE IIOJyYaT HaBLIKU cOopa, XpaHeHus, 00-
paboTku mHGOPMAIIUU, YCUIUTCA MHTETrpanusa 3HaHUi. Y yda-
IUXCSA cTaplieii IMTKOJIbl OCHOBHOE BHUMAHUE yeJAeTCs IIpuMe-
HEeHUIO TTOJYUYEeHHbBIX 3HAHUM B IPOEKTHO-YUeOHOM 1 MccaenoBa-
TEJIbCKOM NeATeJbHOCTH Ha YPOBHE IIPO(PUIBHON TOATOTOBKM.

ITpu pabore ¢ 9JIeKTPOHHBIMY HPUJIOKEHUAMHU K YUeOHUKAM
HOABJAIOTCA MOMOJHUTEIbHBIE BO3MOMKHOCTH MJIs Pa3BUTUA
MBICJIUTEJBHBIX U KOHTPOJUPYIOINX AEeWCTBUI, a TaK)Ke KOM-
MYHUKaTUBHBIX KOMIIeTeHI[UM. Takas BO3MOMKHOCTh O0ecreun-
BaeTCAd MHTEPAKTHUBHBIMU MOAYJAMHN KakK 00ydaroIiero, Taxk u
IIPOBEPOYHOT0 M KOHTPOJIUPYMOIIero xapakrepa. Pabora ¢ pas-
JUYHBIMM WHQOPMAaIMOHHBIMU pecypcaMu [AOJKHA IepeMe-
JKaThbcs Oeceoli ¢ yuuTeeM, 00CysKIeHrneM B I'pyIIiax, 3alucs-
MU B TeTPAAsIX, UTPOBBIMU djieMeHTaMu. OqHAKO He cieyeT yB-
JeKaThCA HATJISAHOCTHIO, HAJAO IOMHUTH M O HEOOXOAUMOCTH
dopMUPOBaHUSA U PASBUTUS APYTUX HABBIKOB: UTEHUS, 00paboT-
KM TEKCTa, Pa3BUTUA MOHOJOTMUYECKON pedur, B TOM YUCJE U C
HOMOIIBbIO MTHAOOPMAIIMOHHBIX MYJIbTUMEIUNHBIX PECYDPCOB.

MoKHO TPENIOKUTH CHENYIOIIUN aJTOPUTM PabOTHI: BOC-
npuATHe nHPOPMAINK, ee aHAJINS, IPOBepKa MOHUMAHNA, CAMO-
omenka (pediekcus), oIpeaejeHHe TaJlbHENIIero MapIiiupyTa
HPOABUIKEHUS B yueOHOM MaTepuale.

Yuureap JOJKEH IOKAa3aTh, KaKk padorarh ¢ mHGoOpMAaIe,
chopMyaIUpPOBaATh Iean O0yUeHUA, HAYUUTH padoTaTh ¢ mHGOP-
MaIlMOHHBIMU 00BEKTaMM, CTPOUTH 00pa3oBaTebHbBIE MapIIPy-
THI IS JOCTUKEHUS TOCTABJIEHHBIX TleJel.
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ITocnemoBaTeIbHOCTE 1 3TAaNbl PA0OTHI C YUeOHBIM MaTepua-
JIOM OIIPEAENAIOTCA YUUTEJIEM U ONMPAIOTCA HA MHAUBUIAYATb-
HbIe 0COOEHHOCTH KaK/IOT0 yUaIerocs NN I'PYIIIILI.

Ilpegnaraem npumep HOCTPOeHUA yueOHOTO 3aHATUA, HA KO-
TOPOM OYyAYyT MCHOJIL30BATHCA KaK TPAAUIIMOHHBIE IToJurpadu-
YyecKue U3JaHUsd, TaK U UHTEePaKTUBHBIE TTOCOOUS.

B mauase 3anATUA yumTes b CO3aeT MOTHUBAIIWIO HA U3yYe-
HHe KOHKPETHOU TeMbl, 0003HauaeT yduyeOHbIe IeJI1 U MapIIpy-
TBI, IO KOTOPBIM ydalllecs MONAYT K UX AOCTUKeHU0. Eciu
€CTh XOPOIIIO TOATOTOBJIEHHBIE yUalllmecd, a TeMa He OYeHb
CJIOKHAaA, MOYKHO IPUMEHUTDH TEXHOJIOTUIO OIIePerKaroInero ooy-
YeHUA, KOTJAa YUYEHHK II0 3apaHee OIpeleeHHOMY YUYUTeJIeM
MapIIpyTy CaMOCTOATEJIbHO 3HAKOMUTCA C HOBOM TeMOW M Ha
YPOKe KpaTKO ONMCHIBAET U3yYyaeMblil KpyTr BonpocoB. s cos-
IaHud MOTUBAIUU paboTy MHOTAA IlesiecooOpasHO HAUYMHATDL CO
3PUTEJNBHOTO PAfa. ITO MOTYT OBITh WJLJIIOCTPAIIMM, KOPOTKUE
BUIEO- WV aHUMAI[MOHHBIE (DPparmMeHTHI, CJIAUJ-III0Y, 3aaHUI
MHTePaKTUBHBLIX MoayJieli. KpaTKue cBeeHUS IPU HEOOX O MMO-
cTu PUKCUPYIOTCA YUUTEJIEM Ha AOCKE M yJalllUMHUCA B TeTpa-
IAX. ITO IIOMOYKET OCBOUTH HABBIKYM KOHCIIEKTUPOBAHUSA U aKTHU-
BUBUPYET 3PUTEJbHYIO NaMAThb. TaKOM MeTOoJ MO3BOJISIEeT 3aHeii-
CTBOBATb NPAKTUUYECKN BCE OPraHbl BOCIPUATUA U [JaeT
BO3MOYKHOCTh yYaIIMMCS C PA3HBIM THUIIOM BOCTIPUATHA 3P deK-
TUBHO paboTaTh.

Pa6ora ¢ marepuasiaMu MHTePaKTUBHBLIX IIOCOOUWII OJIKHA
coueTaThCs C TPAAUIIMOHHONM yUueOHOH AedATeIbHOCThIO ¢ MH(pOpP-
MaIMOHHBIMMU MaTepumajdamMu. Hanpumep, yuarmimuecss MOTYT 3a-
MUCHIBATH B TETPAASAX KJIIOUEBbIe TEPMUHBI, BLIIOJHATH IIHUCh-
MeHHBbIe 3aJJaHUs, YCTHO OTBEYATh HA 3aJaHUSA YUUTEJIA U T. H.
OueBUAHO, UTO yuariuiicsa paboTaeT ¢ Pa3SHBIMU HNCTOUHUKAMU
nHpoOpMAaIuu: TEKCTOM yueOHUKa, mHGopMaluell MJJIIOCTPa-
TUBHOTO PAJA, MYJbTUMEIUNHBIMU O0BEKTAMM, UTO IaeT BO3-
MOJKHOCTb aKTHUBHO MCIIOJIb30BATh IIOUCKOBBIE, MCCJIEIOBATEb-
CKUe BUABI yYeOHBIX NeHCTBUM.

HeAaTelbHOCTh ydalmuxcsa 00s3aTebHO TOJKHA COOTBET-
CTBOBATH IIOCTABJIEHHON yUeOHOM I1eJir, KOTOPYIO cHadaia cooo-
I1aeT yYNTeJb, a BIOCJIEICTBUY yUaIlecsd HAy4aTcsA CTABUTH ca-
MOCTOSTEJNbHO. JTO MOKeT OBITh 3HAKOMCTBO C MHpOpMAaIuei,
obOpaboTka mHPOPMAIMM, 3allOMHHAHINE, WNCIOJbL30BAHUE MH-
dopMmarnu mpu peIeHuUN Pa3JIUUYHBIX YUeOHBIX 3amad M T. H.
ITpu paboTe ¢c uH(POPMAITMOHHBIMU 00 BEKTaMU MOT'YT BCTPETUTh-
cd CJIOKHBIE 1A MOHUMaHUSA TePpMUHBI. B aTOM ciryuae paboTy ¢
UHGOPMAIMOHHBIMU UCTOYHUKAMU CJIEAYET COBMEIATh C 3aIlu-
CAMU B TeTPAAU U IPYTUMHU BUAAMU IesITeILHOCTH, CIIOCOOCTBY-
IOIIIMMH JIYUYIIIeMy OCBOEHUIO yueOHOro MaTepuaJa.
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ITocsie 06CysKAEHUA C YUUTEJIEM IIOJyUYeHHBIX CBEIeHU yue-
HUKMW TPUCTYIAIOT K BBIMTOJHEHWIO TPEHWPOBOUHBLIX 3aJaHUH,
OlpeJeIeHHBbIX YUHTEeJeM. YUUTEJb JaeT YeTKUe WHCTPYKI[UU
IO MeTOJaM BBITIOJTHEHUS UHTEPAKTUBHBIX 3aJaHUN U IIPU HEOO-
xoxmuMocTu (GopmMyaupyer Tpe6GoBaHUA K 0DOPMJIECHUIO PEe3yJIb-
TaToB. Ecin yuaiuecsa JoCTaTOYHO IIOATOTOBJIEHBI, OHU paboTra-
IOT C 3aJlaHUEeM CaMOCTOSATEJNHLHO, 3aTeM CJIEAYeT KOJIEKTUBHOE
o0Ccy K aeHre pe3yabTaToB. Ec/iu BhIIOMHEeHNE 3aJaHU BHI3bIBA-
eT 3aTPyAHEeHUs, cJIeayeT pa3odpaThb CIIOCOObI PEeIlleHusd, a 3aTeM
MPEAJIOKUTh YUAITUMCA CAMOCTOSITEJIbHO ITOpaboTaTh ¢ MHTEP-
AKTUBHBIM MOJYJIEM.

KonnekTuBHasa padoTa ¢ TPEHUPOBOYHBIMY 3aJaHUAMU

Eciu yuuTesnb cCUMTAET, YTO U3yUaeMbIi MaTepuaa XOPOIIIo
YCBOEH, MOKHO OPraHM30BaTh COPEBHOBAHNE MEXKAY yUaIlUMU-
cA UJIW UX TPYNHaMU UJIW IPUMEHUTH APYTrue UTPOBbie (DOPMBbI.
Ecnu yuenuk pa6oraer caMOCTOATENIBHO C YIEOHBIM MaTEPUATIOM
¥ XOPOIIIO CIIPABJISETCS C BBITIOJTHEHEM ITPOBEPOUHBIX 3aJaHUH,
MOJKHO TIPEIJOKUTL JONOJHUTEJIbHbIE TPEHUPOBOUHBIE 3a7a-
HUA. B mpoTUBHOM ciydae ciieyeT ele pas o0paTUThCA K UH-
dopMmanmoHHBEIM O0BEKTaM, CIPABOYHBIM MaTepuajgaM, obpas-
Iam perieHui u T. JI.

®opmbI OpraHu3anuu y4eOHOU NeATeIbHOCTI

Yuureasb BEIOMpPaeT HEOOXOAUMYIO 00Pa30BATEJIbHYIO TPACK-
TOPUIO, CIIOCOOHYIO 00ECIIeUNTh BUBYAJIUIAIUI0 ITPOXOKIACHUA
TPaeKTOPUU O0YUEeHU s ¢ KOHTPOJIbHBIMI TOUKaMHU 3aJaHUI pas-
JVUYHBIX BUAOB: MHGOPMAIIMOHHBIX, IPAKTHUYECKNX, KOHTPOJIb-
HbIX. POPMBI OpraHU3aINUU yYeOHON MeATeIbHOCTU OIIPEIesis-
I0OTCSI BUAAMH y4eOHOM IesATelbHOCTU, CIelnu(PUKOoil yueOHOHI
TPYIIIILI, U3yYaeMbIM MATEPUAJIOM, YUEOHBIMU ITEJIIMHU.

BoaMOKHBI ceAyiole OpraHu3annoHHbie (hopMbI 00yUe-
HUS:

® KJaaccHo-ypouHnas (U3ydeHUe HOBOTO, IPAKTUKYM, KOH-
TPOJIb, AOIOJHUTEJbHAA paboTa, YPOKU-3aUeThl, YPOKU — 3a-
IIUTHI TBOPUECKUX 3aJaHuii). B maHHOM cjyuae MCHOJIb3YIOTCS
BCe TUIBI 00'bEKTOB; IPU BHITTOJTHEHUHN ITPOEKTHBIX 3aJaHuil 1MOo-
MCK MHAOPMAIIUU OCYIIEeCTBIAAETCA YUAITUMUCSA TOJ PYKOBOX-
CTBOM YUHUTEJI;

o uyHlOusudyaavHas u uHousudyaausuposarHHas. Taxue
¢GopMBI pabOTHI ITIO3BOJIAIOT PEryJINPOBATH TEMII IIPOABUKEHU B
00yueHUU KaKJIO0TO0 IMKOJbHHKA COO0pPasHO ero CIIOCOOHOCTSIM.
ITpu paGoTe B KOMIILIOTEPHOM KJIacce II0 3apaHee II0A00paHHbIM
nHMOPMAIIMOHHBIM, TPAKTUUYECKUM 1 KOHTPOJbHBIM 3aJaHUIM,
COOpaHHBIM 13 COOTBETCTBYIOIINX 00BEKTOB, (DOPMUPYIOTCS UH-
IUBUAYAJbHBIE 3aMaHUS IS yUAII[UXCS;
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e zpynnosas. MoXHO opraHu3oBaTh paboTy I'Ppynn yyamumux-
cAd 10 MHAWBUAYAJIBHBIM 3aJaHuAM. IIpegBapuTeIbHO YUUTETb
dopmupyer 6JJOKU OO0BEKTOB MM OOINMUIT OJIOK, Ha OCHOBaHUU
JIEeMOHCTPAIMM KOTOPOTO IIPOUCXOAUT OOCY:KAeHUE B TPyIIax
00111e#t TpobsieMbl 160 (IPU HAJTUYNYN KOMITBIOTEPHOTO KJacca)
MUHU-3ala4, KOTOPBIE SBJISAIOTCSI COCTABHOW dYacThiO OOIIei
yueOHOM 3agaun;

® BHEKJIACCHAA, UCCLe008AMENbCKASA, KPDYHKOBAL;

e camocmosameJsbHas paboma ydamuxca 0 U3YUYeHUI0 HO-
BOT'O MaTepuajia, oTpaboTKe YyueOHbIX HABBIKOB 11 HABBIKOB IIPaK-
TUYECKOT0 IPUMEHEeHNA NPUOOPEeTeHHBIX 3HAHUI; BBIIIOJHEHUE
UHANBUAYAJTbHBIX 38JJaHUH TBOPUECKOTO XapaKTepa.

JAunnaKkTuyecKne MoaeJIu MPOBEIeHUI YPOKOB

KoncTpyupoBanue ypoka ¢ IPpUMEHEHHEeM 3JIeKTPOHHBIX
OPUJIOKEHUHA K YUeOHUKaM TpeOyeT COOMI0AeHUA PAga TUTaKTHI-
YeCKMX M HAYYHBIX npuHIunoB. Cpesu HuX mHambojee CyIIecT-
BEHHBIMM MOJKHO CUMTATh IIPUHIIUIBI CUCTEMHOCTH, HHMOpMA-
TUBHOCTH, MHAUBUAYAIN3ANUN O0YUEHUs, MreHepaIn3alliy MH-
dopmarnuu (cucremarusanusa nHGOpMAIlUN, BbIUJICHEHNUE TJIaB-
HBIX TH(POPMAIIMOHHBIX OJIOKOB, 3aKOHOB, ITIOHATHUI).

ITogroroBka yuyuTesis K YPOKY C MCIOJb30BAHUEM MHTEPAK-
TUBHBIX MOCOOMI HAUMHAETCS C IOCTAHOBKH IleJiell yueOHOoro 3a-
Hatusa. Ha sTom sraiie BayKHO OIpeNeuTh JUJaKTUIeCKue 1[eJn
U O)KHuOaeMble pe3yJbTaThl. PesdyabraraMu MOr'yT OBITH (DOPMII-
poBaHmMe, 3aKpeIllieHre U o000IIeHe 3HAHUN, YMEHUMA, HaBbI-
KOB, KOHTPOJIb 3HAHUN U T. 4. Ha ciaexyrolem sTaie HeoOXOmu-
MO BbIOpaTh (hopMy ypoKa (ypOK-mccieqoBaHUe, IIPOOJIeMHBIH
YPOK, YPOK KOHTPOJISA, IIPaKTHUYecKoe 3aHATHE U T. A.). Ilpu
9TOM YUYHUTEJb OJIYKEH O3HAKOMUTHCA C MYJbTUMETUNHBIMU
00 beKTaMM, BXOAAINMUMU B COCTaB MHTEPAKTUBHBLIX IIOCOOMIi,
IJIs MOAOOPKU MaTepPHaJIOB II0 M3y4YaeMOM TeMe B COOTBETCTBUU
C BBIOpAHHBIMU METOJAaMHU IIPOBEJEHUS yPOKAa, KOHTHHIEHTOM
o0y4yaeMbIX, JUAAKTUYECKUMU IPUEMAaMM, MCIOJIb3yeMbIMU HA
ypOKe.

BriouparoTcs 00 beKTHI JIs:

® COIIPOBOMKIEHUSI 00 bACHEHN;

e (hopMUPOBAHUSA JIOTUUECKUX IEII0YEK;

® CO3MaHUA COOCTBEHHBIX NHPOPMAIIMOHHBIX 00 bEKTOB;

® ITOA0OPKHU IIPAKTUUYECKNX, TECTOBBIX 1 KOHTPOJIbHBIX 3a1a-
HUI;

® IOATOTOBKY COOCTBEHHOTO 0JIOKa KOHTPOJBLHBIX PadOT.

B nmanbHelieM mpoBOAUTCS CTPYKTYPUPOBaHUE ITOLOOpaH-
HBIX MATEPUAJIOB, a IIPU HEOOXOAMMOCTH CO34aeTcsa yuyeOHas
IpeseHTaI .
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3aKJIOYUTEJIbHBIM 3TAllOM IIOATOTOBKHU K YPOKY SIBJISETCS
CTPYKTYpPUPOBAHUE dJI€eMEHTOB ypPOKa, 3eCh MPOUCXOAUT AeTa-
Jusanud O9TallOB IIPMMEHEeHUA I/IH(l)OpMa]_II/IOHHBIX OG’LeRTOB,
ompeneasieTcsa AJUTEILHOCTh 9TAlOB, (DOPMbI KOHTPOJBHBIX U
OPaKTUYECKUX 3aHATUHA.

Takum o6pazom, GOPMUPYeETC MJIAH YPOKA, KOTOPBIH BKJIO-
qJaeT cijeayrIlnue sTallbl: aKTyaJu3alnud 3H8.HHfI, n3y4dyeHue HO-
BOTO U 3aKpeIljeHre U3yUYeHHOTr0 MaTepuasia, KOHTPOJIb 3HAHUH
u (QPOpPMYJIMPOBKA 3aJaHUU OJA CAMOCTOATEJIbHOTO U3yUYeHUd,
IIOCTAHOBKA IIEPCIEKTUBHLIX IeJiell JajibHeHIIero ooyuenmus —
ompejesieHIe «TOPU30HTA» O0yUeHU .
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