MWHUCTEPCTBO 06pa30BaHus, HayKu 1 MOMOAEXHON NONMTUKN KpacHOAapcKoro Kpas
FocynapcTBeHHOe OOAKeTHOe NpoeccMoHanbHoe 06pa3oBaTenbHOE
yupexzaeHve KpacHoAapcKoro Kpas «AmnLepoHCKUA TEXHUKYM
aBTOMOGMW/ILHOTO TPaHCNopTa U cepBuca» MUHUCTEPCTBO 06pa3oBaHus, HayKu
M MOMOAEXHON NoNMTUKN KpacHoAapckKoro Kpas

PABOYAA NMPOIMPAMMA

ancunnamHel OY6.07 «XuMns»
ansa npogeccun 23.02.01 OpraHmnsayms nepeBo3oK u
yrnpasneHune Ha TpaHcrnopTe (N0 BuAam)

2022



PaccMOTpEHO YTBepxaato

y4yebHO - METOANYECKUM 0ObeAUHEHUEM aupe op FBMNOY KK ATATC
eCTeCTBEHHO-Hay4HOro uukna C 4.B.A.llynbra
«27» maa 2022 r. ANnN2022 T

Pykosogutens* 3 TA T E.H.®nTbMOBa

PaccmoTpeHa:
Ha 3acefaHnKn rnenarorMyeckoro coseta
npotokon Nel11ot «03» utoHsA 2022 T.

Pabouyas nporpamma 06LLe06pa3oBaTenibHON yuebHoW ancumnanHbl OY6.06
XumMua npefHazHavyeHauMumsa gns peannsauum 0CHOBHOW npoeccrnoHanbHo o6pa-
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COOEP>XAHWE

MosicHUTeNbHas 3anucka.
O61Las XxapakTepucTnKa yuyebHOW ANCLMMNINHBI,
MecTo yuye6HO ANCLMNINHBI B Yy4e6HOM NnaHe

Pe3ynbTaTbl OCBOEHMSI YYEOHOW ANCLUMINHDI
- IMYHOCTHbIE, MeTanpeAMeTHble, MPeAMETHbIE.

CopepxxaHue y4yebHOM ANCUUNINHBI
C y4eToM npohnna npodeccuoHanbHOro o6pasoBaHums.
TemaTnyeckoe nnaHMpoBaHue, ¢ onpegesieHnemM OCHOBHbIX

BMAOB Yy4ebHOW AeATeNbHOCTU 0B6yyatoLmxcs.

Y4yebHO-METOANYECKOE U MaTepua/ibHO-TEXHNYECKOe
obecneyeHne nporpaMmbl y4eO6HOW AUCLUNIUHBI
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1.MMOACHUNTE/IbHAA SATNMNCKA

Pabouyast nporpamma paspabotaHa Ha ocHoBe TpeboBaHnin ®ITOC cpegHero
obuwero obpasoBaHus, NpeabABASEMbIX K CTPYKTYpPe, COAePXKaHUIO U pe3ynbTartam
OCBOEHUSA YYeBOHOI ANCUMMINHBI «XMMUSA», B COOTBETCTBUM C PeKoMeHgaunsamm no
opraHusayun nonyveHus cpegHero ob6uiero obpasosaHns B Npefenax ocBoeHUs obpa-
30BaTe/IbHbIX NpoOrpaMm cpegHero nNpoeccnoHanbHOro obpasoBaHns Ha 6as3e OCHOB-
HOro obuero o6pasoBaHuMsa ¢ yueToM TpeboBaHUI (hefepanbHbIX rocyfapCTBEHHbIX
ob6pa3oBaTefibHbIX CTaHAAPTOB W MonyyYaemon cneunanbHocTn 23.02.01 OpraHuzaus
MepeBO30K W ynpaB/ieHNe Ha TpaHcrnopTe (Mo BMAaM) cpefHero npogeccMoHanbHOro
obpasoBaHua (NMMcbMO [enapTaMeHTa rocy4apCcTBeHHON NOMUTUKK B cpepe NOoAro-
TOBKM paboumx kagpos 1 AMNO MuHobpHaykn Poccum oT 17.03.2015 Ne 06-259) Ha
OCHOBE NPUMEPHOI NpPorpaMmbl «XUMUS» AN NPOecCnoHanbHbIX 06pa3oBaTebHbIX
opraHusauuin, asTopbl: MabpuensH O.C., kKaHAMAAT Nejarornyecknx Hayk, npogeccop
OcTpoymoB W.I"., LOKTOpP XMMUYECKUX HayK, npodeccop (pekomeHgosaHa PIrAY
«®PUPO», 2015).

CogepxaHune nporpammbl «XUMKUSA» HanpaBfieHO Ha LOCTVMIKEHWNE ClefyHOLNX
Lenen:

* hopmmpoBaHmne y obyyaroLLMxcsd YMeHNS OLeHNBaTb 3HAYMMOCTb XMMUYECKO-
ro 3HaHWS ANA KaXAoro YenoBeka;

* (hopmuMpoBaHmne y o0byyatoLMXcs LEeIoCTHOro npeacTaBieHns 0 MAPe U ponu
XUMUU B CO3[aHNN COBPEMEHHOMN eCTECTBEHHO - HAyYHOMW KapTUHbI MUPA; YMeHUS
00BACHATL 06BEKTbI U NPOLLECChl OKPY>KatoLel AeNCTBUTENbHOCTW: NPUPOLHOMN, CO-
LNanbHON, KYyNbTYPHOW, TEXHUYECKOWN cpefbl, NUCMONb3ysa A5 3TOr0 XMMMUYECKMe 3Ha-
HUS;

* pa3BuTHe Y 00yYalOLWMNXCA YMEHUI pa3inyvatb PakTbl U OLLeHKW, CPaBHUBATb
OLLeHOYHbIe BbIBOAbI, BUAETb UX CBA3b C KPUTEPUSAMU OLEHOK N CBS3b KPUTEPUEB C
onpeaeneHHONn CMCTeMOI LLeHHOCTeRn, popMynmMpoBaTb M 060CHOBbLIBaTb COOCTBEHHYHO
no3nyuio;

* NpnobpeTeHne o0byyaroLWMMMCA ONblTa pa3Ho06pa3HOM AesATeNbHOCTU, NO3Ha-
HUA 1 CamMOMNO3HaHWUA; KNHYEBbIX HABbIKOB, UMEKLLNX YHUBEPCAIbHOE 3HAaYeHWe AN
pa3/INYHbIX BULOB AeATE/IbHOCTU (HaBbIKOB peweHns Npo6aemM, NPUHATUA peLleHnid,
Nnoucka, aHanmnsa n 06paboTKM MHopMaLnmn, KOMMYHUKATUBHbIX HABbIKOB, HABbIKOB
N3MEpPEHN, COTPYAHMYECTBa, 6e30MacHOro obpalleHums ¢ BewecTsamm B NOBCEHEB-
HOI YXWU3HN).

B nporpammy BK/OYEHO COflep>KaHue, HanpaB/ieHHOe Ha (hOpMUpPOBaHNE Y CTY-
[NEHTOB KOMMNETEHUNN, HEO6X0AMMbIX AN KayeCTBEHHOro ocsoeHmsa OMOT CIO Ha
6a3e OCHOBHOrO 06LLero o6pasoBaHus ¢ NoNyvYeHNeM cpedHero obuiero obpasoBaHus;
nporpaMmbl NOAFOTOBKN KBaIM(PMUNPOBAHHbLIX pabounx.

2.06LAA XAPAKTEPUCTUKA YUYEBHOW ANCLVMNINHBI

Xumusi - 3T0 HayKa 0 BellecTBax, UX COCTaBe MU CTPOEHWMW, CBOMCTBAaX W npe-
BpaLLleHMAX, 3HAYEHUN XUMMUYECKMX BELLLEeCTB, MaTepunanoB 1 NPOLLECCOB B NpaKTuye-
CKOW [eATeNbHOCTM Ye/loBeKa.



CopepxaHue o6ueobpa3oBaTe/ibHOM Y4eOHOM ANCUMMNINHBI «XUMUA» Hanpas-
NEHO Ha YCBOEHMe 00y4atLWmMMMNCA OCHOBHbIX MOHATUIA, 3aKOHOB U TEOPUIA XUMUMK;
OBfafileHne yMeHUAMMN HabnohaTb XUMUYECKME ABNEHNS, MPOBOANTb XMMUYECKMIA
3KCMEPUMEHT, NPOM3BOANTL pPacyeTbl HA OCHOBE XMMUYECKNX (JOPMY/ BELLECTB U
YPaBHEHU XMMUYECKNX PeaKLNiA.

B npouecce n3yyeHns XMMnUn y 06y4aroLmnxcs pa3BnBatoTCA no3HaBaTe lbHble
MHTEPECbl N UHTeNNeKTYyaNlbHble CNOCO6HOCTU, MOTPEOHOCTM B CAMOCTOATE/IbHOM
Npno6peTeHns 3HaHWUIA N0 XUMUW B COOTBETCTBMM C BOHUKAKOLWMMU XKN3HEHHBIMY
npo6nemamMmu, BOCMUTLIBAETCA GepeXXHoe OTHOLWIEHMA K NPUPoAe, NOHUMaHKe 340p0-
BOro o6pasa XXu3Hu, He06X04MMOCTU NMpesynpexaeHns SABeHNA, HAHOCALLMX Bpes
3[10POBbIO0 U OKpYyXKatoLlen cpefe. OHM ocBamMBalOT NPUEMbl rPaMOTHOro, 6e30MacHoro
MCMNO/b30BAHNA XUMUYECKUX BELLECTB U MaTepuanos, NPUMEHAEMbIX B ObITY, Cefb-
CKOM XO35IACTBE M Ha NPOM3BO/CTBE.

[Mpn CTPYKTYpUPOBaHUN coflepXXaHus 0blieobpa3oBaTe/ibHON y4ebHOW Ancum-
MAMHBbI NS NpogeccroHabHbIX 06pa3oBaTe/ibHbIX OpraHu3anuii, peannsyowmnx o6-
pasoBaTte/ibHYyl0 NporpaMmmMmy cpefHero obuero obpasoBaHus B npejenax 0CBOEHMUS
OMOTI CIO Ha 6a3e 0CHOBHOro 06Lero o6pasoBaHus, yunTbiBasacb 06bEKTUBHAS
peanbHOCTb - HE60/bLIOK 06bEM YaCOB, OTMYLLEHHbIX Ha U3yUYeHNe XUMUN U CTPEM-
NeHne MakCMMa/ibHO COOTBETCTBOBaTbL MAesM pa3BuBaroLero obyyeHus. Moatomy
TeopeTMYeCcKMe BONPOCbl MakCMMa/ibHO CMELLEHbl K Havay U3yvyeHus AUCLUNANHBI, C
TeM, 4YTO6bl Mocneayrowmii (hakTUYeCKNii MaTtepman paccmaTpuBasica Ha OCHOBe U3Y-
YEHHbIX TEOPUIA.

Peanunsaums fefyKTUBHOIO NoAxofa K U3y4YeHU0 XMMUK CNoco6CTBYET pa3Bu-
TUIO TaKUX NIOTUYECKMX Ornepauuii MbllNEHWA, KaK aHann3 u CMHTe3, 0606LeHMe 1
KOHKpeTuM3aLums, CpaBHeEHME U aHanoruns, cuctematmsayma n Kknaccugukaumsa u ap.

N3yuyeHne XuMunu nmeeT CBOM 0CO6EHHOCTM B 3aBUCMMOCTM OT Npoduas npo-
(heccnoHanbHOro obpasoBaHms. ATO BbipaXaeTcs B COAepXXaHUN 00yYeHUs, Konunye-
CTBE 4YacoB, BblJeNAeMbIX Ha U3yYeHWe OTAe/IbHbIX TEM Mporpammbl, rnyouHe nx
0CBOeHUs obyyvaroWmnmmca, 06beMe 1 XxapakTepe NPakTUYeCKUX 3aHATUIR, BMAAX BHea-
YAUTOPHOW CaMOCTOATENIbHON paboTbl CTYAEHTOB.

Mpwn ocsBoeHumn npodeccuii CrO TexHn4eckoro npoguns NpopeccnoHanbHOro
ob6pa3oBaHMa XUMUS n3y4vaetca 60nee yrny6neHHo Kak npoduabHas yyebHas gucum-
NAnHa.

Crieynuka nsyyeHns XumMnmn npun oBnageHnn npogeccmsaMmm n cneymanbHo-
CTAMM TEXHUYECKOro Npouas oTpaxeHa B Kaxaon Teme pasgena «CogepxaHue
y4yebHOM ANcuMnanHbI» B pyopuke «lMpodunbHble 1 NpodeccroHanbHO 3Ha4YMMble
3/1EMEHTbI CcofiepXKaHns». ITOT KOMMNOHEHT peann3yeTcs Npu MHAMBUAYANbHON camo-
CTOATENbHON paboTe obyyarowmxca (HanucaHuK pegepatos, NOArOTOBKE COO6LLEHNUA,
3allMTe NPOEKTOB), B NpoLecce y4ebHON AeATeNbHOCTM Noj PYKOBOACTBOM npenoja-
BaTens (BbIMOMHEHUN XMMUYECKOTO 3KCNEPUMeHTa, NabopaToOpHbIX OMbITOB U NPakTu-
4yecKunx paboT, peleHnn NPakTMKOOPUEHTMPOBAHHbLIX pacyeTHbIX 3a4ay n T. 4.).

B cogep>kaHUn yyebHON AMCUNNINHBI NS eCTECTBEHHO - HAYYHOro npouns
NPogecCMOHaNbHO 3HaYMMbIA KOMMOHEHT He BblfeNeH, TakK Kak BCe ero cofepXxaHue



ABNseTCA NPOPUIbHOOPNEHTUPOBAHHLIM U HOCUT NPOMECCMOHANIBHO 3HAYMMBbINA Xa-
pakTep.

B npouecce n3yyeHUs XM TeopeTUYECKNe CBeAeHNS AOMOMHATCA 4EMOH-
cTpauunsMn, nabopaTopHbIMU OMbITAMU Y NPAKTUYECKUMUN 3aHATUAMU. 3HAYUTE/IbHOE
MeCTO OTBOAMUTCH XMMUYECKOMY 3KCMepuMeHTY. OH OTKpPbIBAET BO3MOXHOCTbL (pop-
MUPOBaTh y 06y4aloLWmxca cneymanbHble NpeaMeTHble YMeHUA: paboTaTtb C Belle-
CTBaMW, BbIMOHATb NPOCTble XMMMUYECKME ONbITbl, y4UTb 6€30MacCHOMY U 3KONOrnye-
CKM rpamOTHOMY O6pallleHUNI0 ¢ BeWecTBaMu, MaTepuanamm 1 npoyeccamu B 6bITy v
Ha NPOV3BOACTBE.

[ns opraHu3auunm BHeayANMTOPHOW CaMOCTOATENbHOW paboTbl CTYAEHTOB, OB/fa-
aesarolmx npoeccuamm CrO TexHNUYecKoro npodunaa npogeccuoHanbHoOro obpa-
30BaHMsA, NpeacTaB/ieH NMPUMeEPHbIA NepeveHb pedepaToB (LOKNAA0B), UHANBUAYASIb-
HbIX MPOEKTOB.

B npouecce n3yyeHns XUMUN BaXXHO (hOpMUPOBaTb MHOPMaLMOHHYO KOoMIe-
TEHTHOCTb 06y4arowmxca. MoaTomMy npu opraHn3aLmMm camMocToAaTeIbHON paboThbl
HeobX0AMMO akLeHTUPOBaTb BHUMaHe 06y4aloLwmMxca Ha NoONCKe MH(opmaymm B
cpeAcTBax maccmeama, UHTepHeTe, y4ebHOWM 1 creunansHon nutepaType ¢ COOTBET-
CTBYHOLWMM OPOPMIEHNEM U MPeLCTaBNEHNEM Pe3y/bTaToB.

M3yyeHune obuweobpasoBateibHON y4e6HOM AUCUMMANHBI « XUMUS» 3aBepLua-
eTcs nofBeAeHMeM UTOroB B hopmMe ANt pepeHUNPOBaHHOIO 3a4eTa B paMKax npome-
XXYTOUYHOW aTTecTaumm CTyleHTOB B npouecce ocBoeHus OMOIM CMO ¢ nonyyeHnem
cpeaHero o6uiero o6pasoaHus (MIMKPC).

3.MECTO YYEBEHOW ANCLUUMN/IMHbI B YYEBEHOM MJAHE.

YuyebHas gucumnnamHa « XuMns» ABnseTca yyebHbIM npeamMmeTom no Bbl6opy U3
0653aTeNbHON NpeagMeTHOM 06nacTu «EcTecTBeHHble Hayku» @I OC cpeaHero oobue-
ro o6pasoBaHus.

Y4yebHaa gucumnnmHa « Xumns» nsydaetca B 06weobpasoBaTelbHOM LMKNeE
yuebHoro OMOI CIMO Ha 6a3e 0CHOBHOro 061ero 06pa3oBaHMsa ¢ NONYYEHNEM
cpeaHero o6uiero o6pasosaHus (MIMKPC.).

B yuebHbIx nnaHax MIMKPC, MecTto y4ebHON AUCUUNIUHBI «XUMUA» - B CO-
cTaBe 06LLe06pa3oBaTe/ibHbIX YYEOHbIX AUCLUMINH NO BbIGOPY, (POPMUPYEMbBIX U3
006513aTeNIbHbIX NpeaAMeTHbIX 06nactet ®rOC cpeaHero obuero obpaszoBaHms, Ans
npoteccuin CMO cooTBETCTBYHOLWLEro Nponaa npodeccMoHanbHOro o6pasoBaHus.

4.PE3YNIBETATbI OCBOEHNA YUYEBHOW ANCUNNNNHbI

OcBOeHMe cofepXXaHnst y4ebHOM AUCUNNANHBI «XUMUS», 06ecrnevnsaeT [0-
CTUXKEHMe CTyAeHTaMN cliefyoLWmnx pesynbTaToB:

*TMYHOCT HbIX.

- YyBCTBO FOPAOCTM W YBAXEHMUS K UCTOPUM W JOCTUXKEHNSM OTEUECTBEHHOM
XUMUYECKOI HayKU; XMMUYECKN FPaMOTHOE MOBefeHNe B MPOECCUOHaNbHON aes-
TENbHOCTU U B 6bITY MpY 06paLLLeHNN C XMMUYECKMMM BeLLLeCTBaMI, MaTepuanaMmm
npoLeccamu;



- TOTOBHOCTb K NPOAO/MHKEHNIO 06pa30BaHMA U NOBbILWEHNA KBAIU(MKaALUKN B
n36paHHO NPothecCnoHanbHOM AeATeNIbHOCTU M 00 bEKTUBHOE OCO3HaHME PO XU-
MUYECKNX KOMMNETEHLMWIA B 3TOM;

- YMEHMe NCMNONb30BaTb AOCTUXKEHNS COBPEMEHHOM XUMUYECKOWA HayKN N XU1-
MUYECKNX TEXHONOMNIN ANSA NOBbILIEHNS COOCTBEHHOIO UHTENNEKTYa/IbHOIO pa3Bu-
TNSA B BbIBpaHHON NPOgeccnoHanbHON AeATeNIbHOCTH;

eMeTanpeaMeTHbIX:

- MCNOMb30BaHMe pa3NNYHbIX BMAOB NO3HaBaTENbHON AeATENbHOCTU U OCHOB-
HbIX MHTENNEKTYaNbHbIX onepaumnii (NOCTaHOBKK 3aaaun, (DOPMYIMpoBaHNS TUNOTE3,
aHanun3a v CMHTe3a, CpaBHEHMs, 0606LLEHNS, CMCTEMATM3AL MM, BbISBNEHUS MPUYNHHO-
CneACTBEHHbIX CBS3ei, MoMcKa aHanoros, b OPMyMPOBaHNSA BbIBOAOB) AN PeLLeHUS
MOCTaB/IeHHON 3a4ayn, NPUMEHEHNE OCHOBHbIX METO0B NO3HaHUS (HabNOAeHNS,
Hay4YHOro 3KCnepumeHTa) AN U3yYeHNs Pa3NNUHbIX CTOPOH XUMUYECKUX 0OBEKTOB U
MPOLECCOB, C KOTOPbIMW BO3HMKAET HEOOX0AMMOCTb CTa/IKMBaThCs B MPOeccnoHasb-
HOW cdepe;

- MCNONb30BaHMe Pa3INYHbIX UCTOYHUKOB AN MONYYEHUS XUMUYECKON UH-
thopmaumm, ymeHne OLeHUTb ee AOCTOBEPHOCTb A5 AOCTVMXKEHUSI XOPOLIUX pe3ynbta—
TOB B NPOheCCUOHANbHOM cepe;

*rpeAMe T HbIX:

- chopMMPOBAHHOCTb NPeACTaBNEHWIA O MECTE XMMWUWN B COBPEMEHHOI Hay4HOW
KapTUHE MUpa; NOHMMaHMe Ponn XMMUM B (hOPMMPOBaHMUN KPYro3sopa n QyHKLUMO-
Ha/MbHOM rPaMOTHOCTM YenloBeEKA ANS PELeHNs NPaKTUYeCcKMX 3aday;

- BNafieHMe 0CHOBOMOMAravWnUMmM XUMUYECKUMIN NOHATUAMU, TEOPUAMU, 3aKO-
HaMW M 3aKOHOMEPHOCTSIMU; YBEPEHHOE MO/Ib30BaHNE XMMUYECKOW TEPMUHONOTNEN U
CUMBOJINKOMN;

- BNageHne OCHOBHbIMW MeToAaMM Hay4YHOro No3HaHus, UCNOMb3yeEMbIMU B
XUMUKN: HabNOAEHNEM, ONUCAHNEM, U3MEPEHMEM, IKCMEPUMEHTOM; YMeHMe obpaba-
TbiBaTb, 0OBACHATbL Pe3ynbTaThl NPOBEAEHHbIX OMNbITOB U [leN1aTb BbIBOAbI; FOTOBHOCTb
N CNOCOBHOCTb MPUMEHSTb METOAbI NO3HAHMSA NPU peLleHn NPaKTUYeCKnX 3aaauv;

- chopMMPOBAHHOCTb YMEHUSA AaBaTb KOMNYECTBEHHbIE OLEHKN 1 NPON3BOAUTb
pacyeTbl N0 XMMUYECKUM POPMYynamM 1 YpPaBHEHUAM;

- BNafieHne npaBmMnaMu TeEXHUKM 6e30MacHOCTU MPX UCMONb30BaAHUN XMMUYe-
CKWNX BELLECTB;

- chopMMPOBAHHOCTb COGCTBEHHOM MO3MLMM NO OTHOLLIEHNO K XUMUYECKO
NH(opMaLMK, NONy4YaemMoin 13 pasHbiX NCTOYHMKOB.

5.COO0EP>XAHUE YUYEEHOW ANCLUWNMN/INHbI
BBegeHune

HayuHble MeToAbl NO3HAHMSA BELECTB U XUMUYECKUX SBNEHNI. Ponb JKCnepn-
MEeHTa 1 Teopun B XuMnn. MogennposaHme XMMMUYECKNX NpoLeccoB. 3HaYeHne XUMnu



npu ocBoeHMM npodeccuii CMNO TexHUYeckoro npoduns npogeccroHanbHoOro o6pa-
30BaHMS.

1,06L1aa 1 HeopraHnuyeckas XMMus
1.1.0CHOBHbIe NOHATUS U 3aKOHbI XMMUK

OCHOBHbIE MOHATUSA XUMUK. BewectBo. AToM. Monekyna. XMUYeCKUA 3ne-
MeHT. Annotponus. MpocTble 1 CNOXHbIe BellecTBa. KavyeCTBEHHbIN U KOTMYECTBEH-
HbI COCTaB BellecTB. XUMUYECKNE 3HAKN N hopmysibl. OTHOCUTENIbHbIE aTOMHasA U
MOfeKyiapHaa Maccbl. KonmyecTs BellecTsa.

OCHOBHbIe 3aKOHbI XMMUK. CTexnomeTpunsa. 3aKOH COXpaHeHNsA Macchbl Be-
LecTB. 3aKOH NOCTOAHCTBA COCTaBa BeLLeCTB MOMEKYNAPHON CTPYKTYpbl. 3aKOH ABO-
ragpo n cnefcTBmsa U3 Hero.

PacueTHble 3ala4n Ha HaXOXX/AeHNe OTHOCUTE/NIbHOW MOJIEKYIAPHON MaccChl,
onpegesieHNe MacCcoBOM A0/ XUMMUYECKMX 3/IEMEHTOB B C/TOXXHOM BELLLECTBE.

demoHcTpauum

Mogenn atToMoB XMMUYECKUX 31EMEHTOB

Mogenu mMosieKyn npocTbIX M CMOXHbIX BellecTs (WapocTepXxHesble 1 CTioap-
Ta— bpurne6a).

Konnekuus npocTbiX N CNOXHbIX BELLECTB.

HekoTopble BellecTBa KOM4ecTBOM 1 MOJib.

Mogenb MonspHoro o6bema rasos.

AnnoTtponusa ocgopa, KNCNopoaa, 010.a.

MpocunnbHbIE N NpogeccMoHanbHO3HaYMMble 3/IeMeHT bl cofep>KaHuda. Afn-
NOTpOnHble mogndgukaumm yrnepoga (anmas, rpadur), kucnopoga (KMCnopos, 030H),
ono.a (cepoe n 6enoe 0710B0). NMOHATUE O XMMUYECKOW TEXHONOIMKU, BUOTEXHONOTUN
N HAHOTEXHO/IOTUN.

1.2. Mepuoagnyeckunii 3aKoH 1 Meproanyeckas CUMCTEMA XMMUYECKMX 3/IEMEHTOB
. N. MeHpaeneeBa n cCTpoeHMe aToMa

Mepuoanyecknii 3akoH A.N. MeHpgeneesa. OTkpbiTe O. 1. MeHaeneeBbIM
Mepnoamyeckoro 3akoHa. Nepunoanyeckuii 3akoH B hopmynuposke A. . MeHaenee-
Ba.

Mepunognyeckasa Tabnumua XMMMUYECKMUX 3/IEMEHTOB -- rpanyeckoe oTobpaxe-
HVEe NepuoanYeckoro 3akoHa. CTpyKTypa nepnognyeckon Tabnuubl: nepnogbl (Manbie
N 60nblWKe), rpynnbl (rnasHas u noboyHas).

CTpoeHune atoMma u MNepnoanuecknin 3akoH .. MeHaeneesa. AToM —
CNoXHaa Yactuua. Aapo (NMPOTOHbI Y HEMTPOHbI) U 3N1EKTPOHHasA 060104Ka. V30TonNbl.
CTpoeHMne 3NeKTPOHHbIX 060/104EK aTOMOB 3/1EMEHTOB MasibiX NepuoAoB.
OC06eHHOCTU CTPOEHUNSA 3NEKTPOHHbLIX 060/104EK aTOMOB 3/1EMEHTOB 60/bLUNX Nepuo-
[0B (NepexofHblX 3/1eMeHTOB). MoHATMe 06 opbuTansax: 3-,p- u M-opbutann. Jnek-
TPOHHbIE KOHUTYpaLMmy aTOMOB XUMNYECKUX 3N1eMeHTOB. CoBpeMeHHas (DopMyiun-
poBKa lNepunognyeckoro 3akoHa. 3HavyeHue Nepuogunyeckoro 3akoHa u lNepuognye-
CKOI CMUCTEMbl XMMUYeCKMX aneMeHToB [.M. MeHaeneesa gns pasBuTUS Hayku v no-



HUMaHUA XUMUYECKON KapTUHbI MUpa.

JeMoHCT paumnm

PaznnyHble gopMbl [Nepnognyecko CMcTeMbl XMMUYECKUX 3fieMeHToB . .
MeHpeneesa.

AnHamunyeckune Tabnuubl gns mogenuposaHuns Mepnoanyeckom CUCTEMbI.

AnekTpusayma Ten n nx B3anmMomencTame.

JlabopaTOopHbIM ONbIT

MogenupoBaHue nNocTpoeHus MepnogmuyeckKoin Tabnnubl XMMUYECKUX 31EMEH-
TOB.

MpodnnbHbIe M NpoeccMoHaNbHO3HAYNMbIE 3N1IEMEHT bl cogep>kKaHusa. Pa-
[AMOaKTUBHOCTb. cnonb30BaHNE PafM0aKTUBHbLIX M30TOMOB B TEXHUYECKUX LEensx.
PEeHTreHOBCKOE M3yUYEHNE U ero Ucnosnb3oBaHue B TEXHUKE U MeguunHe. Mogenupo-
BaHWe KaK MeToj MPOrHo3npoBaHUsa cuTyauum Ha Npou3BOACTBeE.

1.3. CTpoeHue BeLlecTBa

MoHHasa xmmnyeckass cBs3b. KaTMoHbI, NX 06pa3oBaHMe U3 aTOMOB B pe3y/ib-
TaTe npouecca OK1cNeHns. AHUOHbI, NX 06pa3oBaHNe N3 aTOMOB B pe3y/bTarte npo-
Llecca BOCCTaHOBNEHMSA. IOHHas CBA3b KakK CBA3b MeXAYy KaTMoHamu 1N aHMoHaMu 3a
CYET 3/IeKTPOCTAaTUYECKOro NpUTHXeHnsa. Knaccugumkauma MOHOB: MO COCTaBy, 3HaKy
3apaga, Haimumno rmapaTHoin 060104KN. VOHHBbIE KpUcTananyeckue peweTtku. CBoi-
CTBA BELLECTB C MOHHbIM TUMOM KPUCTAIMYECKOW PELLETKN.

KoBasieHTHas xmummnyeckasa cBa3b. MexaHn3M 06pa3oBaHns KOBa/NEHTHOW CBS-
31 (0OBMEHHbI 1 JOHOPHO-aKLEeNTOPHbIN). DeKTPOOTpULaTeIbHOCTb. KoBaneHTHbIe
NoNsipHas U HenonspHasa cBA3n. KpaTHOCTb KOBaNleHTHOMN cBs3W. MoOneKynspHble 1
aTOMHble Kpuctannnyeckue pewweTkn. CBOMCTBA BELLECTB C MONEKY/IAPHLIMU U aTOM-
HbIMW KPUCTaNIMYeCKUMU peLleTKaMu.

MeTannnyeckas cBa3b. MeTanninyeckas Kpuctaiinyeckas pewletka u Mmetan-
Nnnyeckas Xmmmyeckas cBsizb. Pusnyeckme cBOMNCTBA MeTas/NOB.

ArperatHble COCTOSIHUA BeLLeCTB 1 BOAOPOAHAA CBA3b. TBepAoe, XuKoe 1
rasoobpasHoe COCTOAHMA BellecTB. epexos BelecTBa U3 O4HOM0 arperaTHoOro cocrto-
AHNA B Apyroe. BogopoaHas cBss3b.

UucTble BewectBa 1 cMmecu. MNMoHATNE O CMecK BellecTB. [OMOreHHbIe u
reteporeHHble cmecu. CocTaB CMeceil: 06beMHas 1 maccoBas 40/1M KOMIMOHEHTOB
CMecu, MaccoBas [0N1a NpuMecenl.

[AncnepcHble cucTeMbl. MOHATUE O AUCMEPCHOW cucTeMe. ucnepcHas gasa u
ancrepcnoHHas cpega. Knaccuukaums gucnepcHbiX cucteM. MoHATUE 0 KOnouna-
HbIX CUCTEMAX.

JemMoHCcTpauun

Mogenb KpUcTaninyeckom pelleTku Xaopuaa Hatpus.

O6pasLbl MMHEPANOB C NOHHOW KPUCTaN/IMYECKON PELLEeTKOM: KanbuuTa, raam-
Ta.

Moaenn Kpuctaninyecknx peLleTok «Cyxoro nbaa» (Mnu opaa), anmasa, rpa-
(muta (Mnn Keapua).

Mprbopbl Ha XULKUX KpucTannax.



O6pasLbl pa3MyHbIX AUCMEPCHBIX CUCTEM: 3MYJIbCUI, CYCMEH3NIA, a3p030/eun,
renein v 3onen.

Koarynauuns.

CunHepesuc.

A dekT TuHgans.

NlabopaTopHble ONbIThl

MpuroToBneHne cycneH3nn KapboHaTa KanbLua B BOAe.

MonyyeHne aMynbCUN MOTOPHOrO Macna.

O3HaKoMm/ieHMe cO CBOMCTBaAMU AUCMEPCHbBIX CUCTEM.

MpogunbHbIE N NPogeccuoHanbHO3HAYMbIE 3/1e MEH T bl cofep>kaHua. lMo-
NAPHOCTb CBA3WN M NONSAPHOCTbL MOSeKyNbl. KoHaeHcauunsa. TekyyecTb. BosroHka. Kpu-
cTannunsayma. Cybenumauns n gecybnumayma. AHOManMm GrU3ny4ecknx CBOMCTB BOAbI.
Xngkue kpuctannbl. MuHepasnbl Y rOpHble NOPOAblI KakK MPUPOLHbIE CMecn. OMYNbCUun
N cycneHsmu. 3onm (B TOM ymncne asposonun) n renn. Koarynauymsa. CuHepesuc.

1.4. Bopa. PacTBOpbl. S/1IeKTpPONNTUYECKada guccoynayna

Bopga. PactBopbl. PacTBopeHne. Bopa Kak pacTBopuTenb. PacTBOPUMOCTb
BellecTB. HacblWeHHbIe, HEHACbILWEHHbIE, NepechilLeHHble pacTBOpPbl. 3aBUCUMOCTb
PacTBOPMMOCTW ra30B, XXUAKOCTEN 1 TBEP/AbIX BEWECTB OT Pa3fINUHbIX ()aKTOPOB.
MaccoBasa [0/15 pacTBOPEHHOr0 BeLLecTBa.

QNeKTponuTnYecKasa guccoymnaumnsa. SNeKTpoanTbl N HE3TEKTPOUTLI. INekK-
TponuTuyeckas guccoumnauns. MexaHm3mbl 3M1EKTPONUTUYECKON aAnccoumaumum ans
BELWECTB C Pa3IMUYHbIMWN TUNAMN XUMMUYECKOW CBS3N. TnMapaTUpOBaHHbIE U HErmapa-
TUPOBaHHbIE NOHbLI. CTEMNeHb 31EKTPONUTUYECKON Anccoumaumn. CunbHble 1 cnabble
3ANeKTPonnUTbl. OCHOBHbIE NOMOXEHUS TEOPUN 3NEKTPONIMTUYECKOW Anccoumalnu.
KncnoTbl, OCHOBaHUA U CONMN KaK 3/1EKTPOSINTHI.

JeMoHcTpayun

PacTBOpPMMOCTbL BELLECTB B BOJe.

CobupaHue rasoB MeTo40M BbITECHEHMSA BOAbI.

PacTBopeHue B BOAE CEPHOM KUCOTbI U CONE aMMOHMUS.

O6pa3subl KpucTaniornapartos.

M3rotoBneHmne runcoBoi NOBSA3KN.

icnbiTaHMe pacTBOPOB 3/1EKTPO/INTOB U HEINEKTPONUTOB Ha nNpegMeT Auccoum-
aumn.

3aBMCUMOCTb CTEMNEHU 3NEKTPONUTUYECKON AMccoumaLnm yKCYCHOM KUCTOTbI
0T pa3baB/fieHMs pacTBopa.

[BUXXeHne oKpaleHHbIX NOHOB B 3/1IEKTPUYECKOM TMOfe.

MpUroToB/eHNE XECTKOM BOAbl N yCTPaHEHME €€ XXECTKOCTH.

NOoHUTBI.

O6pasubl MMHepanbHbIX BOA Pa3NIMYHOI0 HasHa4yeHus.

MpakTunyeckoe 3aHAT e

MpuroToBfieHNe pacTBopa 3aaHHON KOHLEHTpauuu.

MpotunbHbIE M NPOEeCcCUOHaNbHO3HAYNMbIE 3716 MEHTbI COAepXKaHus.

PacTBOpeHMe Kak (hN3NKO-XUMUYECKKIA npouecc. Tennosble apgeKTbl Npu pac-
TBOpeHUN. Kpuctannorngpartbl. PelleHne 3ajay Ha MacCoBYH A0/1H0 PaCTBOPEHHOTO



BewlecTBa. [NpnMeHeHMe BOAbl B TEXHNYECKNX Lenax. XXecTKOCTb BOAbl M cnocob6ebl ee
yCTpaHeHnsa. MuHepanbHble BOAbI.

1.5. Knaccugmkaums HeopraHM4ecKUX COeAUHEHNI N UX CBOMCTBA

KncnoTbl n nx ceoiictBa. KUCnoTbl Kak 3N1eKTPoNnTbl, UX Knaccugukayma no
pas3IMyHbIM NpU3HaKaM. XMMUYeCKNe CBOMCTBA KUCOT B CBETE TEOPUM 31EKTPONIUTU-
yeckon gmccoymaunn. OCob6eHHOCTM B3aUMOLEeNCTBUA KOHLEHTPUPOBAHHON CepHOM 1
a30THOM KUCNOT ¢ MeTannammn. OCHOBHbIE CNOCO6bI NMOyYEHUSA KUCOTBI.

OcHoBaHMs 1 ux ceoicTBa. OCHOBaHMA Kak 3NeKTPOAUTLI, UX Knaccugmkaymns
no pas3NnyHbIM Npu3Hakam. XMMUYECKMEe CBONCTBA OCHOBAHMWIA B CBETE TEOPUN 3NEK-
TPONIMTUYECKOW Anccoymaymn. PasznoxeHne HepacTBOPMMbIX B BOAe OCHOBaHMIA. Oc-
HOBHble Cnocobbl NOMYyYeHUA OCHOBAHWMN.

Conn n ux ceonctBa. Conn Kak anekTponutbl. Conn cpefHue, KACNbIe U OC-
HOBHble. XMMUYECKMe CBOMCTBA COJIEN B CBETE TEOPUM 3NEKTPONIMTUUYECKON AMCCOLN-
aummn. Cnocobbl NOMYYEHUS CONEN.

FMaponn3 conen.

OKcuabl 1 nx ceoinctBa. Coneobpasytolme U HeconeobpasytoLme oKCuabl.
OCHOBHble, aM(POTEPHbIe U KMCMOTHbIE OKCUAbLI. 3aBMCMMOCTb XapakTepa oKcuga ot
CTeneHn OKMUCNeHUs 06pasyroLLero ero Metana.

XMMUYecKme CBOMCTBA OKCUAO0B. MonyyYeHne OKCUAO0B.

JeMOoHCcT paumm

B3anmopeincTemne a3oTHOW U KOHLEHTPUPOBAHHO CEepPHO KMCNOT C MeTannamu.

CopeHune hocopa 1 pacTBOPeHNe NPOAYKTa FOpeHns B BOJeE.

Mony4yeHne 1 cBONCTBA aM(POTEPHOro rMAPOKCMAA.

HeobpaTumblii rnaponns kapbuga Kanbuus.

O6paTMmblil TMAPONN3 COJMEN Pa3NIMYHOIO TUNa.

JlabopaTopHbIe ONbIThI

VcnbiTaHne pacTBOPOB KUCNOT UHANKATOPaMMU.

B3anmopgeiicTBre MeTanioB ¢ KACNOTaMMU.

B3aumopeincTeme KUCNOT ¢ OKCugamm MeTansios.

B3anmopeincTene KMCNOT C OCHOBAHUAMM.

B3anmopgeincTeme KMCAOT C CONSIMMU,

McnblTaHMe pacTBOPOB LUEN0Yei NHAUKaTopamu.

B3aumopeincTene LWenoyvein ¢ Consimu.

Pa3noxeHne HepacTBOPUMbIX OCHOBaHWIA.

B3anmopeincTemne conein ¢ metannamu.

B3anmogelicTBue coneli Apyr ¢ 4pyrom.

Maponus conei pasnnyHOro Tmna.

MpotunbHble U NpodeccMoHanbHO3HaUYMMble 31IEMEHT bl cogep>KaHus. [Mpa-
BUNa pa3baBiieHNs CEPHOI KUCNOTbI. VIcnofb30BaHWE CEPHON KMUCNOTbI B MPOMbILL-
NEHHOCTU. EAKMe Wwenoym, nx ncnonb3oBaHne B MPOMbILLIEHHOCTN. alleHas 1 Hera-
LeHast U3BeCTb, UX NPUMEHEHME B CTPOUTENLCTBE. TUNC 1 anebacTp, rmMncoBaHue,

MoHsATMe o pH pacTeBopa. KucnoTHas, WwenoyHas, HeimTpanbHas cpefa pacTBo-
pOB.



1.6. XMunyeckue peakumu

Knaccugpukauma XMMmMUYecKMX peakLWin. Peakunmn coefiMHeHNs, pasno-
KEeHUs, 3amellieHmns, obMeHa. KatanuTuueckne peakumu. O6paTMble N HeoGpaTMble

peakumn. FOMOreHHbIe N reTeporeHHble peakyum. K30TEPMUYECKME U IHLO0TEpPMMYe-
CKue peakumn. TennoBoi aPheKT XUMUYECKUX peakunin. TepMoXuMmnYyeckne ypaBHe-
HUS.

OKNCNNTENbHO-BOCCTAHOBUTENIbHbIE peakumun. CteneHb okucneHua. OKuc-
NNTEeNb N BOCCTAHOBNEHMe. BoccTaHOBUTENb U OKUC/IeHNe. MeTof, 3/1eKTPOHHOro 6a-
naHca gns coctaBNeHUA YpPaBHEHUI OKUCINTENbHO-BOCCTAHOBUTENbHbIX Peakuui.

CKOpPOCTb XMMUYECKNX peaKUNii. NMOHATME O CKOPOCTN XUMUYECKUX peaKLnia.
3aBMCUMOCTb CKOPOCTN XMMUYECKUX peakumil 0T pas3iMyHbIX (PaKTOPOB: MPMpPoLbI
pearvpyroLinx BeLecTB, UX KOHUEeHTpauun, TemnepaTypbl, MOBEPXHOCTU COMPUKOC-
HOBEHWUS N UCMOb30BaHWNA KaTaim3aTopos.

O6paTUMOCTb XMMUYECKUX peakumin. ObpaTumMble N HeobpaTUMble peakunn.
XVMUYecKoe paBHOBeCKE M CNOCOObI ero CMeLLeHNUs.

JeMoHCcT pauun

MprMepbl HEO6pPaTMMBbIX peakuuni, nayLwmnx c obpasoBaHMeM ocajka, rasa unm
BO/bI.

3aBMCMMOCTb CKOPOCTU peakuumn OT NpUpoabl pearvpyrounx BeLLecTs.

B3aumopgelicTBme pacTBOPOB CepPHOM KMCNOTbI C pacTBOpaMun TuocynbMara
HaTpusa pa3IMYHOM KOHLUEHTpauum v TemnepaTypbl.

Mogenb KUnsuero cos.

3aBMCUMOCTb CKOPOCTU XMMWYECKOW peakuum oT NPUCYTCTBUA KaTanmsaTopa Ha
nprvMepe pasfoXeHna nepokcuia BoLoposa C MOMOLbLIO AMOKCMAa MapraHua 1 KaTa-
nasbl.

Mogenb anekTponusepa.

Mogenb 3/1eKTPO/IN3HOI BaHHbI 415t NONYYEHUS aNtOMUHUS.

Mogenb KOMIOHHbI CUHTE3a aMmmuaka.

JNabopaTOopHble OMbIThl

Peakuus 3amelleHna Mefy Xene3oM B pacTBOpe MeLHOro Kynopoca.

Peakunn, ngyuime c obpasosaHvem ocajgka, rasa uav Bogpl.

3aBMCUMOCTb CKOPOCTU B3aMMOJENCTBUSA COMSAHON KUCMOTbI C MeTannamm oT ux
npupoAabl.

3aBMCUMOCTb CKOPOCTWN B3aUMOENCTBUA LMHKA C COMIAHON KUCNOTOW OT ee
KOHLEeHTpauunm.

3aBMCMMOCTb CKOPOCTU B3aumopencTeus okcnga meau (I1) ¢ cepHoit KMCNOTOM
OT Temmnepartypbl.

MpogunbHbIE N NMPOYECCMOHANbHO3HAYNMbIE 3/1e MEH T bl COfAep>KaHuA.
MoHATME 06 3/1eKTPOM3e. DNEKTPOIN3 PacnnaBoB. SNEKTPO/IN3 pacTBOPOB. DNEKTPO-
NUTUYECKOE Nony4deHue antoMuHUA. MNMpakTnyeckoe npumeHeHne anektponusa. Ianb-
BaHonnacTuka. ManbBaHocTerns. PagMHuUpoBaHue LBeTHbIX MeTannoB. Katanus. o-
MOTr€eHHbIe U reTeporeHHble Katanusatopsl. MpomoTopsl. Katanutuyeckue agbl. VH-
rmMémTopsl.

Mpon3BOACTBO aMMMaKa: Cbipbe, annaparypa, HayuHble MPUHLUMbI.
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1.7. MeTansnbl N HEMETa/1/1bl

MeTannbl. OCOBEHHOCTM CTPOEHUS aTOMOB U KpUCTannoB. ®U3NYECKMNe CBOWA-
cTBa mMeTannoB. Knaccugukaums MeTannoB no pasMyHbiM npusHakam. XuMuyeckue

CBOMCTBA MeTa/IIoB. DNEKTPOXMMUYECKUIA pAL HANPsHKeHWA MeTannoB. MeTtannoTep-
MU,

O6Lwue cnocobbl NonyvyeHUs mMetannos. INoHATUe 0 meTannyprun. NupomeTan-
Nyprug, rugpomMetaniyprua n anektpometannyprus. CnnaBbl YepHbIE U LBETHbIE.

HemeTtannbl. OCO6eHHOCTM CTPOEHUSs aTOMOB U KpUCTanioB. HemeTtanibl—
npocTble BellecTsa. 3aBUCUMOCTb CBOWCTB ralloreHoB OT UX NOMIOXKEHNA B MepUom-
yeckoi cucteme. OKUCNNTENbHBIE N BOCCTAHOBUTE/IbHbIE CBOMCTBA HEMETA/N/IOB B 3a-
BMCUMOCTM OT MUX MOJIOXKEHUSA B PALY 3M1eKTPOOTPMLATENBHOCTH.

JemMoHCcTpauuu

Konnekuusa metansnos.

B3anmopeincTene mMeTan/ioB ¢ HemeTanamm (OkKenesa, LUMHKa 1 antoMUHKA C ce-
PO, aNtOMUHUA C NOLOM, CYypbMbl C X/TOPOM, FOPEHWE Xenesa B X/10pe).

["opeHne meTannos.

AnoMnUHoTEPMUSA.

Konnekumnsa HemeTtannos. TopeHne HeMeTannos (cepbl, pocgopa, yrns). Beitec-
HeHWe MeHee aKTUBHbIX rajioreHoB 13 pacTBOPOB MX cosiell 60/ee aKTUBHbLIMU ranore-
Hamu.

Mogenb NPOMbILINIEHHON YCTaHOBKM 415 NMPOM3BOACTBA CEPHOMN KMCNOTbl. Mo-
[enb nevn Ang o6xura n3BecTHsaka. Konnekymm npogyKumin CUIMKATHON NPOMbILL-
NneHHocTK (cTekna, papdopa, hasHca, LeMeHTa pa3NMyHbIX MapoK 1 ap.).

NabopaTopHble OMNbIThI

3akaska n oTnycK CTanu.

O3HaKoMJ/IeHNe CO CTPYKTypaMu Ceporo n 6enoro 4YyryHa.

Pacno3HaBaHuWe py[ >efesa.

[MpakKTnyeckme 3aHATUA

lMonyyeHune, cobupaHne 1 pacrno3HaBaHWe rasos.

PelleHne 3KCnepuMeHTaNIbHbIX 3ajad.

MpodunnbHbIe U NpoeccuoHanbHO3HaUYMMble 3/1e MEHT bl cogep>kKaHnsa. Kop-
pO3nsA MeTasifiIoB: XMMUYECcKass 1 3NeKTpoXmmmyeckas. 3aBUCMMOCTb CKOPOCTU KOPPO-
31K OT YC/IOBUIA OKpYXKatoLLen cpefbl. Knaccupukaums Kopposmm MeTanios no pas-
NNYHBIM npu3Hakam. Cnocoobbl 3aWnTbl METa/IIOB OT KOPPO3MMN.

MpOn3BOACTBO YyryHa u CTanu.

MonyyeHme HemeTan10B ()PakLMOHHON MePeroHKON XNAKOro Bo3ayXa 1 3NeKT-
PONM30M PacTBOPOB W/M PacniaBoB 3/1EKTPO/IUTOB.

CunvkaTHas npoMbILW/IEHHOCTb. MPON3BOACTBO CEPHON KUCNOTHI.

2. OpraHun4yeckas xmmma

2.1. OCHOBHbIle MOHATUA Opl’&HVI‘-IECKOVI XUMNUN N TEOPUA CTPOEHNA
opraHn4yecKmx CO€,EI,I/IH€HI/II7I
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MpeaMeT OpraHMYeckKon Xxmmun. NMpupoaHble, NCKYCCTBEHHbIE U CUHTETMYE-
CKWe opraHnyeckue BelllecTBa. CpaBHEHME OPraHMYecKMX BELLECTB C HEOPraHUYeCKN-
MU.

BaneHTHOCTb. X1MMUECKOe CTPOEHME KaK MopsijoK COeAUHEHMS aTOMOB B MO-
NeKy/bl N0 BaleHTHOCTM.

Teopusa CTPOEHUA opraHNYecknx coenHeHnm A. M. bytnepoBa. OCHOBHble
MONOXXEHNA TEOPUN XUMUNYECKOTO CTPOeHUA. 3oMepua n nsomepbl. XMMUYECKME
(hopmy/ibl 1 MOAENN MOJIEKY/T B OPraHMYeCcKOon XMMUN.

Knaccugpunkauma opraHmyeckumx sewecTs. Knaccupukayms BeLLecTs no
CTPOEHUIO YI/IePOAHOr0 CKeneTa u Hannumni QPyHKLMOHaNbHBIX rpynn. Fomonoru u
romonorua. Havyana HomeHknatypol LUPAC.

Knaccugpukaymsa peakuymnii B OpraHNYyeckon Xmmumn, Peakumm npucoesnHe-
HUA (TMAPUPOBAHUSA, TaNOreHUpPoBaHKA, TMApPorasnoreHMpoBaHua, rugparaymm). Peak-
Uuun oTwenneHns (4ernapupoBaHns, AernaporanoreHUpoBaHnsa, gerngparauum). Pe-
aKumn 3amelleHusa. Peakumn nsomMmepusalun.

JeMoHCcTpauynn

Mogenn Monekyn romMmosioroB  M30MepoB OpraHNYecKnx coeguHeHuN.

KauecTBeHHOe 06Hapy>XeHMe yriepoja, BO40OpoAa M X/iopa B MosieKynax opra-
HUYECKNX COeUHEHUA.

NabopaTOpHbIA ONbIT
M3roToBneHne mofenen MoseKyn OpraHMYecKnx BeLLEeCTB.

MpodunnbHbIE M NpogeccuoHanbHO3HAYMMble 31IEMEHT bl cogep>kaHu . lo-
HATWe 0 cybCcTpaTe 1 peareHTe. Peakunm OKMUCIEHNA N BOCCTAHOBNEHMSA OPraHNYecKux
BellecTB. CpaBHeHMe Knaccuukaumm coegMHeHNn 1 Knaccugpukaumm peakymim B He-
OpraHM4ecKkom 1 opraHn4yeckom XMmMum.

2.2. YrneBofopoAbl N NX NPUPOAHBIE UCTOUHUKM

AnKaHbl. ANKaHbl: TOMOIOrNYeCKNn pag, N30Mepus 1 HOMEHKNATypa ankaHos.
XUMUYECKNe CBOWCTBA ankaHOB (MeTaHa, 3TaHa): ropeHue, 3amelleHne, pasfioxeHue,
aerngpuposaHue. NMpuMeHeHWe anikaHOB Ha OCHOBe CBOMCTB.

ANKeHbl. DTUMeH, ero nony4yeHuve (gerngpvpoBaHMem ataHa, 4enonnMepunsa-
LUnen nonmatmneHa). FoMonornyecknii pag, n3oMepus, HOMeHKIaTypa alkeHoB. Xu-
MUYecKue CBOMCTBA TU/IEHA: TOPeHMe, KaYeCTBeHHble peakymm (obecuBevnBaHue
O6pOMHOI BOAbLI M pacTBOpa NepMaHraHaTta Kanus), rugparaugus, nonumepusauns.
MpuMeHeHNe 3TUeHa Ha OCHOBE CBOWCTB.

[veHbl N Kayyyku. NoHATUE 0 AMeHax Kak yriesofopogax ¢ ABYMS LBONHbIMY
ceAsAMN. ConpshKeHHble gnMeHbl. XUMUYECKNe cBOiMCTBa byTaamneHa-1,3 n nsonpeHa:
obecuBeynBaHne 6POMHOIM BOAbI M MNoNMMepu3auns B Kayuyyku. HaTypasibHbIR 1 CUH-
TeTUYECKUNE KayuyKWn. Pe3nHa.

ANKNHbI. AueTnieH. XuMn4yeckne CBOMCTBA aLeTUNeHa: ropeHune, obecuseyn-
BaHMe 6POMHOI BOAbI, NPUCOEAMHEHNIA XI0POBOAOPOAA M rnapataumns. NpumeHeHne
aueTusieHa Ha OCHOBe ero CBOMCTB. MexkaccoBas M30MepuUs C ankagneHamu.
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ApeHbl. beH3on. Xumunyeckne cBoicTBa 6eH30/Ma: ropeHne, peakummn 3amelle-
HWMA (raforeHnpoBaHune, HUTpoBaHue). NMpuMeHeHe 6eH30/1a HA OCHOBE CBOWCTB.

MpupogHble NCTOYHUKKM YINeBoaopoaoB. MpupoaHbI ras: coctas, NpUMeHe-
HWe B KayeCcTBe TOM/MBA.

Hegtb. CocTaB 1 nepepaboTka HehTu. MNeperoHka Hedhtn. HepTenpoayKTbl.

JeMOoHCcT paumnm

[TopeHue mMeTaHa, 3TUNeHa, aueTuieHa.

OTHOLWEHMe MeTaHa, 3TU/eHa, aueTuneHa n 6eH3ona K pactsopam nepmaHraHa-
Ta Kanus n 6poOMHON BOfe.

Mony4yeHne aTuNeHa peakuunen gerngparaunm ataHona, auetuieHa —rmaponu-
30M Kapbufia Kanbums.

Pa3fioXkeHne Kaydyka npu HarpeBaHuun, UCMbiTaHMe NPOAYKTOB Pa3fioXeHUs Ha
HenpeaenbHOCTb.

Konnekumns o6pasyoB He)T 1 HepTenpogyKToB. Konnekumsa «KameHHbIN
Yrofib U NPOAYKLMA KOKCOXMMNYECKOTo MPOn3BOACTBAY.

NabopaTopHble OMbIThI

O3HaKoM/ieHUne ¢ Konnekumen obpasLoB He(TU M NPOAYKTOB ee nepepaboTKu.

O3HaKoMJ/IeHNe ¢ KOoNeKuMen KayuyykoB 1 obpasuamm n3genmim u3 pesuHol.

MpogumabHbIE N NpodecCMOHaIbHO3HAYNMbIe 3/1e MEHT bl COAEpP>KaHus.
Mpasuno B. B. MapkoBHMKoBa. Knaccugpukauma n HasHayeHne Kayyykos. Knaccudgu-
Kauma 1 HasHayeHne pesnH. BynkaHusauma Kayuyyka.

Mony4yeHune aueTnneHa NMPOAN3OM MeTaHa 1 KapbuaHbiM cnocobom. Peakums
nonvmepusauun BuHUAXAopuaa. MoANBUHUAXNOPUL N ero NpuMeHeHue. Tpumepunsa-
uua auetusieHa B 6eH30/1.

MoHATHe 06 aKcTpakumn. BoccTaHoBEHNE HUTPOBGeH30M1a B aHUUH. Tomono-
rMYecknin psg apeHos. Tonyon. HutpoBaHue Tonyona. TpoTus.

OCHOBHbIe Hanpas/ieHNs NPOMbILLIEHHOW NepepaboTKM NPUPOLHOro rasa.

MonyTHbIA HEPTAHOW ras, ero nepepaboTka.

Mpoueccbl NPOMbILWNEHHOW NepepaboTKN HeTU: KPEKUHT, pudopmMnHr. OKTa-
HOBOEe 4YMCNOo 6EH3NHOB U LLeTaHOBOE YNC/I0 4U3eNbHOM0 TOMNMBaA.

Kokcoxnmmyeckoe Npon3BOACTBO U ero npoaykKums.

2.3. Kunopogocoaepxatine opraHM4ecKme CoeanUHeHMs

CnunpTbl. MonyyeHne aTaHONa BPOXKEHMEM T/IOKO3bl U ruapataumnent aTuieHa.
MapoKcunbHas rpynna Kak gyHKUMoHanbHas. MoHATMe 0 npedenbHbIX 04HOaTOMHbIX
cnuptax. XMMUYeckne CBOMNCTBA 3TaHOMA: B3aMMOLENCTBMNeE C HaTpMeMm, 06pa3oBaHmne
MPOCTbIX M CNOXHbIX 3)MPOB, OKUCNEeHNe B anbferni. NpumeHeHne aTaHONa Ha OCHO-
Be CBOWCTB. ANIKOr0/iM3Mm, ero nocneacTeus A4ns opraHvuama yYenoBeka v npegynpe-
XAEHMe.

CnueprH Kak npeAcTaBUTelb MHOrOaTOMHbIX CNMPTOB. KavyecTBeHHas peak-
LMS HA MHOTOaTOMHble CNUPTLI. MpUMEHeHNe TnLepUHa.

deHoN. PU3MYECKME U XMMUYECKNE CBOINCTBA (DeHona. B3aMMHoe BnusaHME
aTOMOB B MOJieKy/e (peHona: B3aMMOeincTBMe C TMAPOKCULOM HaTPUSA U a30THOW KUC-
NnoToi. MprumeHeHWe heHoa Ha OCHOBE CBOMCTB.
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Anbfe ruabl. MoHaTe 06 anbaerngax. AnbaerngHas rpynna Kak gyHKLKo-
HafbHas. ®opManbaerus 1 ero CBOWCTBa: OKWUC/EHNE B COOTBETCTBYHOLLYO KUCNOTY,
BOCCTAHOB/IEHME B COOTBETCTBYIOWMIA cnupT. MonyyeHne anbaernaoB OKUCIEHNEM
COOTBETCTBYHOLINX CNUPTOB. MNprMeHeHne hopManbaernaa Ha OCHOBe ero CBOMCTB.

KapboHoBble KUCNOTbI. MoHATUE 0 KapOOHOBbLIX KucnoTax. KapbokcunbHas
rpynna Kak oyHKuMoHanbHas. FoMonornyeckunii pag npegenbHbiX 04HOO0CHOBHbIX
Kap60oHOBbLIX KUCMOT. MonyyeHne KapbOHOBbLIX KMCNOT OKUCNEHWEM anbernaos. Xu-
MUYecKne CBOMCTBA YKCYCHOIN KUCNOTbI: 06LiMe CBOMCTBA C MUHepasibHbIMU KKUC/OTa-
MW 1 peakuuns atepudmkaymn. NMpumMeHeHne YKCYCHOM KMCNOTbl Ha OCHOBE CBOWMCTB.
BbicLIMe XXMPHbIe KUCNOTbI Ha MPUMepe NasibMUTUHOBOW U CTEapUHOBOA.

CnoxHble 3npbl U XXUpPbI. TonyyeHne CnoXHbIX 3ahMPoOB peakunen atepudn-
Kauun. CnoxxHble aupbl B NpUpoje, Ux 3HadeHune. NprMeHeHe CNOXHbIX 3(PUPOB Ha
OCHOBE CBOWCTB.

XKupbl Kak cnoxHole ampbl. Knaccugumkaymsa Xmpos. XmMmnyeckmne CBOMCTBa
XXMPOB: TMAPONM3 N TMAPUPOBaHME XUAKUX XUPOB. NpruMeHeHMe XKNPOB Ha OCHOBE
CBOMCTB. Mblna.

YrneBofbl. Yrneeofbl, UX Knaccugpumkaumnsa: MoHocaxapuabl (rnokosa, pykKro-
3a), Aucaxapmgbl (caxaposa) 1 nonucaxapuabl (Kpaxman v Uenntonosa).

["N0KO3a - BELLeCTBO C ABOMCTBEHHOMW (DyHKUMEN - anbaerngocnupt. XvMmunye-
CKWNe CBOMCTBA NOKO3bl: OKNUCNEHWNE B FNIOKOHOBYH KMUCOTY, BOCCTAHOBNEHWE B
copbuT, cnupToBoe 6poXKeHMe. NMpUMeHeHNE TOKO3bl HA OCHOBE CBOWMCTB.

3HauyeHune yrnesoAoB B XXMBOW MPupoAe U XXMU3HK YenoBeka. MoHATME O peaKun-
AX MONMKOHAEeHcaLUN 1 rTMAponmn3a Ha npumepe B3aMMornpeBpaLleHnia: rnoKosa
«- p> Mosincaxapua,

JemoHcTpauum

OkKucneHune cnupTa B anbaerua.

KayecTBeHHble peaKLUnm Ha MHOF0aTOMHbIE CMUPTHI.

PacTBOpMMOCTb (PeHONa B BOZE MpU 06bIYHOW TemrepaType U HarpeBaHuu.

KayecTBeHHble peakunmn Ha (eHor.

Peakumnsa cepebpsHOro 3epkasna anbAeruios v raKosbl.

OKucneHne anbernaoB 1 rAKo3bl B KACAOTY C MOMOLLbIO TMAPOKCHAA Mean
(I1). KauecTBeHHaa peakuus Ha Kpaxmasn. Konnekuma ampHbIX Macen.

NabopaTOpHbIE OMNbITHI

PacTBOpeHMe rnuuUeprHa B BOAE U B3anmogencTene ¢ rugpokcugom meau (A).

CBOWCTBa YKCYCHOI KUCNOTbI, 06LLME CO CBONCTBAMM MUHepPasbHbIX KAC/OT.

[oKa3aTenbCTBO HenpeaenbHOro XapakTepa XuaKoro xmupa.

B3aumogelicTBme roKo3bl U caxaposbl ¢ rugpokcmgom megun ().

KayecTBeHHaa peakums Ha Kpaxmarn.

MpognbHbIE N NPodeccnoHarbHO3HAYMMbIE 3716 MEHTbI COAepPXKaHUS.

MeTnnoBbIN CNNPT M ero UCMosb30BaHNe B Ka4eCTBE XMMUYECKOTO Cbipbs. TOK-
CMYHOCTb MeTaHONa 1 npaBuna TEXHUKN 6e30MacHOCTU Npu paboTe ¢ HAM. ITK-
NEHTTINKO/b U ero npuMmeHeHne. TOKCUYHOCTb 3TUNEHTNIMKONSA W MpaBuia TEXHUKK
6e30MacHoOCTW Npu paboTe C HUM.

MonyyeHne theHoNa U3 NPOAYKTOB KOKCOXMMMYECKOrO MPOun3BOACTBA U U3 GEH-
30na.
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MonukoHaeHcaumsa opmanbaernia c geHosiom B heHonogopmanbierugHyo
cmony. Auetanbgerng. MoHATUE 0 KETOHAX Ha NpuMMepe aueToHa. MNMprMMeHeHue ale-
TOHa B TEXHUKE W NPOMbILUIEHHOCTH.

MHoroo6pasme Kap60oHOBbIX KMCNOT (LaBeneBon KUCMOTbl Kak ABYXOCHOBHOW,
aKpWIOBOWN KMUC/OTbI KaK HernpeaenbHoM, 6eH30MHOM KMCNOTbI Kak apoMaTUYeCcKomn).

MneHkoobpasyrowme Macna. 3aMeHa XXUPOB B TEXHUKE HEMULLEBLIM CbIPbEM.
CuHTEeTMYECKMEe MOIOLLLME CPeAcTBa.

MONOYHOKMCN0e BpoXKeHNE TNHOKO3bl. KNCIOMONOYHbIe NpoAyKTbl. Cunocosa-
HVe KOopMoB. HuTpoBaHue Lenntono3bl. MUpoKcMnmH

2.4. AsoTcogepkalliue opraHUyeckne coeguHeHns. Nonnmepsol.

AMUHbI. MoHATME 06 aMnHaX. AnndaTnyeckme aMmHbl, NX Knaccugukaums un
HOMeHKnaTypa. AHUINH Kak opraHnyeckoe oCHoBaHue. MoflyyeHne aHUIMHA U3 HUT-
po6eH3ona. NMprMMeHeHMe aHWIMHA HA OCHOBE CBOWMCTB.

AMMUHOKNCNOTbl. AMUHOKUCNOTbI Kak aM(oTepHble ANGYHKLMOHa/IbHbIE Opra-
HU4YecKme coefuMHeHns. XMMUYEeCKne CBOMCTBa aMUHOKUCOT: B3aUMOJENCTBME C Lie-
noyamu, KACIoTaMu 1 Apyr ¢ 4pyrom (peakums nonvkoHgeHcaummn). MenTugHas ceasb-u.
n nonunentugbl. NMpMMeHeHNe aMUHOKMNCIOT Ha OCHOBE CBOWCTB CBOWCTB.

Benku. MepBnyHas, BTOpMYHas, TPETUYHAA CTPYKTYpbl 6e/IKOB. XUMUYECKMe
cBOMCTBa GENKOB: ropeHue, AeHaTypaums, rmaposns, UBETHble peakunn.
Buonornyeckme yHKUUM GeNKOB.

Monumepsbl. Benkn 1 nonncaxapugbl Kak 6uononumepsi.

MnacTmaccebl. MonyyeHne NoMMepOB peakuuen noanumepusanm n NoaNKOH-
AeHcaumn. TepmonnacTUUHble Y TepMOpeaKTMBHbIe MnacTMacchl. MNMpeAcTaBuTenm
nnacTmMacc.

BonokHa, nx knaccnukaumns. ronyyvyeHune BosiokoH. OTAeNbHbIE NpeAcTaBu-
TeNn XMMUYECKNX BOMOKOH.

JemoHcTpauun

B3anmogeinctene ammmaka v aHUINHa C COMIAHOM KUC/IOTOW.

Peakuuns aHUAMHa ¢ 6POMHOI BOLONA.

[loKa3aTenbCTBO Ha/Mumns (DYHKLMOHA/IbHLIX FPYyNMn B pacTBOPax aMUHOKMCOT.

PacTBOpeHue n ocaxpaeHue 6e/KoB.

LiBeTHble peakuunm 6e/KoB.

COpeHVe NTUYLErO Mepa v WepCTAHON HUTMW.

NlabopaTOpHbIe ONbIThI

PacTBopeHue 6e/KOB B BOJE.

O6Hapy)XeHune 6eKOB B MO/IOKE U MSICHOM OY/IbOHe.

[eHatypauma pactsopa 6efika KypuHOro fiila cnMpTom, pactBopammn conem Ta-
XenblX MeTanoB 1 Npu HarpeBaHuun,

MpakTunyeckne 3aHATUA

PelleHne aKcnepmMMeHTasbHbIX 3a4a4y Ha UAeHTUDUKaLNIO opraHN4yecKmx co-
eAUHEHWIA.

Pacno3HaBaHue niacTmMacc v BOSIOKOH.

MpounbHble N NpodeccMOHaIbHO3HAUYNMbIE 3/IEMEH T bl COAEP>KaHUSA.
AMUWHOKanpoHoBas KucnoTa. KanpoH Kak npeactaBuTeslb NovaMuaHbIX BOSIOKOH.
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Mcnonb3oBaHue rmaponnsa 6eNKoB B MPOMbILIAEHHOCTU. [TOAMBUHMAXAOPUA, NOK-
TeTpadTopaTuneH (tenoH). deHonodopmanbaermaHble naactMmaccol. Llennynoung.
MpOMbILLEHHOE NMPOM3BOACTBO XUMUYECKMNX BOMOKOH.

MpnmepHble TeMbl pedepaToB (40K1a[0B),
NHAMBUAYaANIbHbIX MPOEKTOB

*BbNOTEXHONOINA U reHHas NHXXeHepua - TexHonorum XXI Beka.

*HaHOTEXHONOIMNA KakK NPUOPUTETHOE Hanpas/ieHNe PasBUTUA HayKU U NPOU3BO/ACTBA
B Poccuitckoii depepaymn.

*CoBpeMeHHble MeToAbl 06e33apaXKuBaHusa BOAbI.

sAnnoTponua MeTasnsos.

>K13Hb n geAatensHoctb A.1.MeHaeneesa.

s«[Mepnogmyeckomy 3aKoHy Oyayliee He rpo3uT paspyLleHneM...»

*CuHTe3 114-ro anemeHTa -TPUYM{@ POCCUNCKNX (PU3NKOB-ALEPLLNKOB.

*/130TONLI BOZOpPOAA.

*//Icnonb3oBaHne pagMoakKTUBHbLIX U30TOMOB B TEXHUYECKUX LIeNsx.
*PEHTreHOBCKOE N3NyYeHne N ero UCnosb3oBaHNe B TEXHUKE U MeauLnHe.
e[1nasma - YeTBepTOE COCTOAHME BELLECTBaA.

*AMOpP(HbIE BelLLecTBa B NPUPOLE, TEXHUKE, ObITy.

*OxpaHa oKpyXatoLLen cpefibl OT XMMMUYECKOTO0 3arpsdHeHmns. KonnyecTBeHHble Xa-
PaKTEPUCTUKN 3arpsA3HEHNS OKPY>XXaroLen cpeapbl.

*[1pmMeHeHne TBEPAOro 1 razoobpasHoro okcmpa yrnepoga (1V).

e3aLlMTa 030HOBOI0 3KpPaHa OT XMMNYECKOT0 3arpA3HeHus

*['pyboancnepcHble cuCTeMbl, UX KnacCcuumKaunsa n ncnonb3oBaHne B Npogeccuno-
Ha/IbHOW [esTeNbHOCTMW.

KocMmeTunyeckme renmu.

*[1IpMEHEHMNE CYCMEH3NIN N 3MY/NIbCUIA B CTPOUTENLCTBE.

*MuHepanbl 1 TOpHble NOPOAbI KaK OCHOBa NMTOCHEpHI.

*PacTBOpbl BOKPYT Hac. TuMnbl pacTBOPOB.

*Boja Kak peareHT u cpefa 4N XMMUYECKOT0 npoLiecca.

*XXKun3Hb 1 gearensHoctb C.AppeHuyca.

*BKnaj 0TeYECTBEHHbIX YUYEHbIX B pa3BUTUE TEOPUU 3NEKTPONUTUYECKON Anccolmna-
uun.

*YCTpaHeHMe XXeCTKOCTM BOAbl Ha MPOMbILWJ/IEHHbIX NPeanpUATUAX.

*CepHas Kucnota - «x/1eb XMMNU4ecKom NpoMbILLNEHHOCTW».

*/Icnonb3oBaHne MUHEPabHbIX KUC/IOT Ha NPeanpuaTUAX pasfinuyHoOro npopuns.
*OKCUabl 1 CONM KaK CTPOUTENIbHbIe MaTepuansl.

*/IcTopusa runca.

e[loBapeHHasa CoNb KaK XMMNYECKOE CbIpbe.

*MHOronmMkunini kKapboHat Kaibuua: B NPUPoLE, B MPOMbILINEHHOCTHU, B ObITY.
*Peakumu ropeHns Ha NPon3BOACTBE U B ObITY.

*BupTyancHoe MoAennpoBaHMe XMMMUYECKNX NpoLeccos.

*O/1EKTPONN3 PaCTBOPOB 3/N1EKTPO/INTOB.

*O/1IEKTPONM3 pacniaBoB 3/IEKTPOUTOB.
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*[1pakTMyecKoe NpPMMeHeHNe 3MeKTpoNn3a: papuHMpoBaHne, raibBaHONNaCcTNKa,
ranbBaHoOCTerns.

e//IcTOpUs NoNyvyeHUs N NPonU3BOACTBA a/IIOMUHUSA.

*D/IEKTPOSIUTUYECKOE NOMYyYeHUe N pahuHUPOBaHNE MeAMN.

*>Kun3Hb 1 geatensHocTh [.[3BN.

*Po/ib MeTannoB B UCTOPUMN Ye/TOBEYECKON LUMBMUAM3aLUK. CTopusa oTeyeCTBEHHON-
yepHoi meTannyprun. CoBpemMeHHOe MeTannyprmyeckoe npon3BoACTBO.

*/IcTOpMA OTEYECTBEHHOWN LBETHOW MeTannypruu. Ponb MeTanoB 1 CrnaaBoB B Hayu-
HO-TEXHMYECKOM Mporpecce.

*Koppo3us meTannos 1 cnocobbl 3aluTbl OT KOPPO3MMK.

*/IHepTHbIE NN 6naropofHble rasbl.

*PoXpaloLLine Conu - raoreHsbl.

s/icTOpMA LUBELACKOW CNNYKW.

s/IcTOPMA BO3HUKHOBEHUSA W Pa3BUTUSA OPraHUY4ecKoin XUMuu.

*)Ku3Hb 1 geatensHocTb A.M.byTneposa.

*BuTannsm u ero Kpax.

*P0/Ib 0TEYECTBEHHbIX YYEHbIX B CTAHOB/IEHUN N Pa3BUTUN MUPOBOIA OPraHNYecKom
XNMNIn.

*CoBpeMeHHbIe NMpeacTaB/ieHMa 0 TeOPUM XUMUYECKOTO CTPOEHUS.
*DKO/IOTNYecKme acnekTbl UCMNO/b30BaHUA YINeBO40POAHOIO ChIpbS.
*OKOHOMMWYECKME acneKTbl MeXAYHapPOAHOro COTPYAHMUYECTBa MO NUCMO/b30BaHUIO
YyrneBoAopoOAHOrN0 ChipbA.

*/IcTOpUSA OTKPbITMA M Pa3paboTKM razoBbIX U HEPTSAHLIX MECTOPOXAEHUIA B PocCuiA-
ckoin Pegepaymu.

*XVMNS YrNeBofOPOLHOr0 Cbipbsi U MOSA ByayLias npogeccus.

*YrnesofopofHoe TOMANBO, €ro BUAbl U Ha3HaYeHue.

*CUHTETUYECKME KayUYyKWN: UCTOPUA, MHOroobpasne 1 NepcnexkTuBhl.
*Pe3MHOTEeXHNYECKOE NPOnU3BOACTBO U €ro posib B HAyYHO-TEXHUYECKOM MpOrpecce.
*CBapoyHoe Npon3BOACTBO U POSib XUMUWN YTN1EBOLOPOLOB B HEM.

*He(Tb 1 ee TpaHCNOPTUPOBKA KaK OCHOBA B3aMMOBbLIFOAHOIO MeXAyHapo4HOro Co-
TPYAHNYECTBa.
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6.TemaTnyecKoe nnaHMpoBaHne y4ebHON ANCLUUN/INHBI
oy [06.07 Xumuns

Mpu peanusaunmn cogepxaHns obLieobpasoBaTelbHON yH4eOHOW ANCUUNIINHDI
«XumMmus» B npegenax ocsoeHns OMOIM CMO Ha 6a3e 0CHOBHOro o6uiero o6pasosa-
HWA C Nony4veHneM cpefHero obuiero obpasosaHus (MMKPC) makcnmanbHas yyebHas

Harpy3Kka 06yyaloLLnXcs COCTaBNSAET:

* no npoeccusim CMO TeXHUYECKOro npocmas NpogeccnoHanbHoOro 06paso-
BaHUsA - 113 yacoB, U3 HUX ayauTopHas (06s3aTeNbHan) Harpy3ka o6yvaroLmxcs,
BK/tOUas nabopaTopHbIe OMNbIThl Y MPAKTUUYECKNE 3aHATUSA, - 78 YACOB; BHEayUTOPHas
camocTosTenbHas pa6oTa CTyeHTOB - 35 4acoB;

HavmeHoBaHWe pa3fenos v Tem

BBegeHue

1 ObLasa n HeopraHm4yeckas XMmus

1.1.  OCHOBHbIE MOHATUA U 3aKOHbI

1.2. Mepnoanyeckunin 3akoH u Mepuoan-
yeckad cMcTeMa XMMUYECKUX 3ne-
MeHTOB [..MeHaeneeBa n cTpoe-
HWe aToMa

1.3. CTpoeHue BeLecTBa

1.4. Bopa. PacTBopbl. O/1eKTpoInTnYye-
CKas guccoumanms
1.5. Knaccupumkauma HeopraHM4eckKnx
COeiIMHEHNIA N NX CBOWCTBA
1.6.  XWUMWUYeECKMe peaKumnmn
‘J1.7. MeTannbl 1 HemeTan bl
2. OpraHunyeckasa xmmus
2.1. OCHOBHble MOHATUSA OpraHN4YecKom
XUMWUU U Teopusa CTPOEHUS OpraHun-
4YeCKMX COefMHeHWNI
2.2. Yrneesoaopofbl U UX NPMpoaHbIe
NCTOYHUNKN
2.3.  Kucnopopocogepxalyue opraHmye-
CKWe coeinHeHunn
2.4.  AsoTocogepxkalime opraHM4Yeckme
eauHeHusa. MNonumepsl
NToro
BHeayguMTopHaa camocTosTenbHas pabora

Konnuyectso vacos aygutop-  CamocTos-
HOI Harpy3ku TeNbHas
Bcero  lNpakTuyeckue 3a- paboTa
HATUA N paboTbl

1

45

5 2 2

4 1 2

8

6 3 2

9 5 4

6 1 3

7 2 3

32

5 1 2

9 3 4

8 4 4

10 4 5

78 30 35
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MoaroToBKa BbICTYNNEHWIA NO 3afjaHHbIM Te-

MaMm, OKNafloB, pedepaToBs, acce, MHAMBMAY- 35
aNnbHOro NPOEeKTa C UCMO0/b30BaHNEM MH(OP-
MaLWOHHbIX TEXHONOTUIA 1 ap.

MpomMexyTouyHas aTTecTauusi B popme 3K3ameHa

Bcero

113

7.YYEBHO-METOANYECKOE N MATEPUNAJIBHO-TEXHNYECKOE
OBECMEYEHWE MPOrPAMMbI YUYEBEHOW ANCLIMNTIVHBI

OcBoOeHMe nporpamMmmbl y4ebHOW ANCLUMNIMHLI NpeagnonaraeT Haamyume B Npo-
(heccmoHanbHON 06pa3oBaTe/IbHON OpraHu3aLmn, peanusytoLleil 06pa3oBaTe/ibHYHO
nporpamMmmy cpefHero obuiero obpasosaHua B npegenax ocsoeHms OMOT CMO Ha
6a3e OCHOBHOro obuiero o6pasoBaHuns, KabuHeTa XMMUK ¢ nabopaTopuent n nabopaHT-
CKOW KOMHATOW, B KOTOPOM MMEeEeTCst BO3MOXXHOCTb 06ecneynTb CBOGOAHbIN AOCTYN B
VHTepHET BO BPEMS YUYeOHOro 3aHATUS U B NepUo[ BHey4YeOHON AeaTenbHOCTU 00Y-
JaroLmMxcs.

MomelleHne KabuHeTa JO/HKHO Y40B/IETBOPATL TpeboBaHnsM CaHMTapHO-
ANMAEMUONOrNYecKnX npasun n Hopmatneos (CaHlMnH 2.4.2 Ne 178-02) u 6bITb
OCHalLleHO TUNOBbIM 060pYA0BaHMEM, YKa3aHHbIM B HACTOAWMX TpebOBaHUAX, B TOM
yucne cneynann3vpoBaHHON yyebHON Mebenbio 1 cpeacTBaMn 06y4YeHUs, JocTaTou-
HbIMW AN BbINONHEHNSA TPebOBaHWI K YPOBHIO MOATOTOBKN 06yYatoLmnXcs.

B cocTaB yue6HO-METOAMYECKOTO M MaTepnanbHO-TEXHUYECKOI0 OCHaLLLeHMA
KabnHeTa XMUN BXOAAT:

* HaTypasibHble 06BEKTLI, MOAenun, Npubopbl U Habopb! A4/ NOCTAHOBKN LEMOH-
CTPaLMOHHOI0 M YYEeHNYECKOro 3KCMEePUMEHTA;

* MeyaTHble cpeacTBa 00yUYeHUs:;

* peakTuBhbI;

* MepevyHy OCHOBHOW W LONONHUTENLHOW YYeOHOW NnTepaTypbl;

* BCriOMoOraTesibHoe 060pyj0BaHNE N UHCTPYKLMK;

* OUGINOTEYHbBIN POHA.

B 61M6nnoTeYHbI (hoHJ BXOAAT YHYEOHUKM M y4eOHO-MEeTOANYECKME KOMM/IeK-
Tol (YMK), peKOMeHA0BaHHble UK AONYLEeHHbIe 415 UCNO/b30BaHUA B Npodeccmo-
Ha/IbHbIX 06pa30oBaTe/IbHbIX OpraHM3aumnsax, peannsytowmx obpasosarte/ibHy0 Npo-
rpammMmy cpefHero obuiero obpasoaHua B npegenax ocsoeHms OMOT CMNO Ha 6a3e
OCHOBHOr0 06Lero o6pasoBaHus.

Bn6nnoTeUHbln hOHL MOXET 6bITb AOMOTHEH XMMUYECKOW IHLMKNONEeANENR,
CNpaBOYHMKAMU, KHUTaMKN ANS YTEHUA MO XUMUMW.

B npouecce ocBoeHUs nporpamMbl Y4e6HON AUCUUNINHBI CTYLEHTbI LO/DKHbI
MMeTb BO3MOXHOCTb AOCTYMNa K 3/1EKTPOHHbIM Y4YebHbIM MaTepuanam no Xumumn,
nmeroLwMmcst B CBO60AHOM [OCTYyne B CETU VIHTepHET (3NEeKTPOHHbLIM KHUIaM, npak-
TMKyMmaM, TecTam, matepuanam EIr3 v gp.).
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3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. 0103.07.2016, ¢ u3m. ot 19.12.2016.)
Mpukas MuHucTepcTea 06paszoBaHns U Haykm PP ot 17.05.2012 Ne 413 «O6 yTBep-
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(nonHoro) obuiero o6pasoBaHmA».
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HOro 06pa3oBaHMA».

MpumepHas oCHOBHasa obpasoBaTe/ibHas nporpamma cpefHero obuiero obpaso-
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