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IHosicHuTEIbHAA 3aNIHCKA
PaGouass mporpamma  oOmieoOpa3oBaTtenbHOW  y4eOHON — AUCHMIUTUHBI  «XHUMHUD»

npenHa3HaueHa [UIsl M3Y4YeHHs XUMHUU B TMpeAeliax OCBOCHUS MPOrPaMMbI  MOATOTOBKH
CIEIMAIMCTOB CPETHETO 3BeHa Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHusl.

PabGouass mporpamma paszpaborana Ha ocHoBe TpeboBanuii D®I'OC cpemnero oo6mero
o0pa3oBaHUs, MPEIBIBISIEMBIX K CTPYKType, COJEPKaHUI0O M pe3ysbTaTaM OCBOCHHUS Y4eOHOM
JTUCITUTUIMHBL «XUMHUS», B COOTBETCTBHM C PEKOMEHIAlMSMU 110 OPTaHU3AIHMH TOJTYYCHHS
cpeaHero oOmiero oOpa3oBaHUS B Tpejeiiax OCBOCHHS 00pa30BaATENBHBIX MPOTpaMM CPEIHETO
podeCCHOHAIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIIEro 00pa30BaHUs C yY€TOM TpeOOBaHMI
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOMydaeMOil Mpodeccuu Wiu
CHEeIMATbHOCTH  CPEAHEro  NpodeccHoHaJbHOro  obOpa3zoBanus (muceMo  [lemaprameHTa
roCyJJapCTBEHHOM MOJIUTUKH B chepe moAroToBku padounx kaapos u JI1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Copepxannie pabodeil mporpammbl «XHUMHs» HAMpaBICHO HAa JIOCTHXKEHUE CIIETYIOIINUX
HeJei:

* ¢opMHpOBaHHE Yy OOYYAIOIIUXCS YMEHHUS OIEHHWBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KIIOT0 YEJIOBEKa;

* (hopMupoBaHKe y 00yUaIOIIUXCS IIEIOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMHUU B CO3/IaHUU
COBPEMEHHOU E€CTECTBCHHO-HAYYHOW KapTUHBI MUPA; YMEHUS OOBICHITH OOBEKTHI U IMPOLECCHI
OKPY’KAIOIIEH TeMCTBUTENBHOCTH: IPUPOAHON, COLMATIBHOM, KyJIbTYPHOM, TEXHUYECKOWU CpEeIbl, —
UCIIONB3YS AJISL TOT0 XUMHUYECKUE 3HAHUS;

* pa3BUTHE y OOYYalOUIMXCS yMEHHH pa3indarh ()aKThl M OIEHKH, CPaBHHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3b KPUTEPUEB C OMPENIECTECHHON CUCTEMOM
[EHHOCTEH, GOPMYTUPOBATh H 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* mpuoOpereHHe O0OydYarolmMMHCS OIbITa Pa3HOOOpPa3HOM  JIEeATENbHOCTH, TMO3HAHUS U
CaMOTIO3HAHUS; KIIFOUEBbIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJI Pa3IMYHBIX BUIOB
JESITEIbHOCTH (HABBIKOB PEIICHUs MpoOJeM, MPUHATHS PEIICHUN, TTONCKa, aHallu3a U 00paboTKu
nH(pOpMaIli, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, COTPYHUYECTBA, 0€30MaCHOTO
oOpallleHus ¢ BeIeCTBaMU B TOBCETHEBHOM JKU3HH).

B pabouyio mporpamMmy BKIIOYEHO COJAEp)KaHHME, HamlpaBlieHHOEe Ha (OPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIINI, HEOOXOAUMBIX AJIsI KAYECTBEHHOTO OCBOCHHS MPOTPaMMBbI MOJATOTOBKH
CIEIMAJINCTOB CPEHEr0 3BEHA Ha 0a3e OCHOBHOI'O OOIIEr0 00pa30BaHUs C MOJYyUYEHUEM CPEIHETO
o01ero oOpa3oBaHUsI.

PaGouas mporpamma yueOHOM TUCHUTUIMHBI « XUMUS» BKJIIOYAET B ceOsl:
y4eOHBII MaTepual, IOCIeI0BAaTeIbHOCTh €ro W3yYeHHUs, paclpeielieHHe Y4eOHBIX YacoB,
TeMaTUuKy pedepaToB, BHUIBI CaMOCTOSTEIBHBIX pPaOOT, Y4YUTHIBAs CIENU(HUKY OCBAaUBAEMOM

CIICIraJIbHOCTH.



OBIIAS XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIIUHBI «XXUMMUSI»
XuMHusL — 3TO HayKa O BELIECTBAX, UX COCTABE U CTPOCHHUM, CBOMCTBAX M IPEBPALICHUSIX,

3HAYCHUM XUMUYECKHUX BELIECTB, MATCPHUAIOB M IIPOLECCOB B IPAKTUYECKON [EATEIBHOCTH
YeJI0BEKa.

Copepxanue 0011e00pa30BaTEIbHON YUeOHON AMCUUIUIMHBI «XHUMHs» HaIlpaBICHO Ha
yCBOEHHE 00yYaIOUIMMHUCS OCHOBHBIX HMOHSATHM, 3aKOHOB U TEOPUN XUMUH; OBJIAJCHHE YMEHUIMHU
Ha0JII0/1aTh XUMHUYECKHE SIBJIICHUS, IPOBOJUTh XUMHUUYECKUN SKCIIEPUMEHT, IIPOU3BOIUTH PACUETHI
Ha OCHOBE XMMHUYECKUX (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEaKIUil.

B nporecce nzydenust XumMuu y oOydaroluxcsi pa3BUBalOTCA MO3HABaTeNIbHbIE HHTEPECHl U
MHTEJUIEKTyaJIbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITENIbHOM IMPHOOPETEeHUsl 3HAHUM IO
XMMHHU B COOTBETCTBHU C BO3HUKAIOUIMMHM KH3HEHHBIMU NPOOJIeMaMu, BOCIHUTHIBACTCS OepekHOe
OTHOLICHUS K MPHUPOJIe, IOHUMAHHUE 3/10pOBOTO 00pa3a *KU3HU, HEOOXOAUMOCTH MPeLyIpexKACHUS
SBJICHUM, HAHOCSIIMX Bpea 3/0pOBbI0O U OKpyXkKarouieil cpeae. OHU OCBaMBarOT HPUEMBI
IrpPaMOTHOrO, 6€30MaCHOr0 UCIOJIb30BAHUS XUMHUECKHUX BEIIECTB U MaTepUajoB, MPUMEHSIEMbIX B
OBITY, CEIbCKOM XO35IIICTBE U Ha IPOU3BOJICTBE.

[Ipu cTpyKTYpUpOBaHUU COJEpKaHUS O0IIe00pa30BaTEeIbHON y4eOHOW TUCIUILIAHBI IS
npodecCHuOHANbHBIX ~ O0pa30BaTENbHBIX  OpPraHU3alldi, pealu3yloIIUX  00pa30BaTEIbHYIO
porpaMMy CpelHero oomero oOpa3oBaHusi B Ipelesiax OCBOCHHS IMPOTrpamMMbl IOATOTOBKH
CHELMATNCTOB CpEAHEro 3BeHa Ha 0a3e OCHOBHOro o0miero o0pa3oBaHUs, Y4YHUThIBAIACh
O0BEKTHUBHAs pEAJbHOCTh — HEOOJBIION O0BEM YAaCOB, OTIYIIEHHBIX HAa H3y4YEHHE XUMHH U
CTpEMJICHHE MAaKCUMaJIbHO COOTBETCTBOBAThH HJEesAM pa3BuBaromiero oOydenus. I[loatomy
TEOPETUYECKHE BOMPOCHI MAKCUMAIIbHO CMEIEHbl K Hayally U3yYeHUsl AUCHUIUIMHBI C TEM YTOOBI
nocienyromuil pakTuyeckuii MaTepran paccCMaTpUBAJICS HA OCHOBE M3YYEHHBIX TEOPHil.
Peanuszanus [eQyKTHUBHOIO IOAXOJAa K M3YUYEHUIO XHMHMHM CIIOCOOCTBYET pa3BUTHIO TaKHX
JIOTUYECKUX OMNepaluid MbIIUIEHUS, KaK aHalu3 M CHUHTe3, O0O0OIIeHHe U KOHKpEeTH3alus,
CpaBHEHME U aHAJIOTHS, CUCTEeMaTU3alMsl U KiacCUpUKaLUs U JIp.

Nzyyenne xumuu B npodeccHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX, PEATH3YIOIMINX
00pa30oBaTeNbHYIO MPOrpaMMy CpPEIHEro OO0IEero oopa3oBaHus B Mpeieax OCBOCHUS MPOTPaMMBbI
MOJITOTOBKHU CIIELIMAJIMCTOB CPEAHET0 3BeHa Ha 0a3e OCHOBHOTO o0LIero o0pa3oBaHUs, UMEET CBOU
0COOEHHOCTH B 3aBUCHMOCTH OT Mpoduiis nMpodeccuoHaIbHOro 00pa3oBaHusl. DTO BhIpa)xKaeTcs B
COJIepKaHUU OOYYEHHUs, KOJIMYECTBE YAaCOB, BBIJCISEMBIX HA M3Y4YCHHE OTAEIbHBIX TEeM
IPOTPaMMBI, TITyOHHE UX OCBOEHUS 00YYarOIUMUCS, 00bEMe U XapaKTepe MPaKTHYECKUX 3aHATHH,
BUJIaX BHEAYAUTOPHOIN CaMOCTOATEIbHON pabOThI CTYJEHTOB.

Crneunduka U3y4eHUus XMMUU MPHU OBJIAJCHUHN CHEIHATBHOCTSIMH TEXHUYECKOTO MPOQUIIsL
OoTpakeHa B Kaxaoi Teme pasnena «CoaepxkaHue Y4eOHON AHCHUIUIMHBD)Y B pPyOpHUKe
«IIpodwmibHble ¥ TPOo(EeCcCHOHAIIEHO 3HAYUMBIC 3JIEMEHTBI COACPKAHHS»). OTOT KOMITOHCHT

peanu3yeTcss TPU WHIUBUIYAIBHOW CaMOCTOSTEIBHOM paboTe oOydvaronuxcs (HamucaHWUU



pedepaToB, MOATOTOBKE COOOIICHHMIA, 3alIUTE MTPOSKTOB), B MPOIECCe YICOHOH EATEITBHOCTH MO/
PYKOBOJCTBOM TpernojaaBaress (BBIMOJIHEHUH XHWMHUYECKOTO OHKCIEPUMEHTa - JIabopaTOpPHBIX
OTIBITOB U MPAKTUYECKHUX PadOT, PelICHUHU MPAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 33/1a4 U T. [I.).

B nporecce u3ydeHus XUMUU TEOPETUUECKHE CBEACHHS JIOMOJIHAIOTCS JEMOHCTPALUIMH,
71a00pPAaTOPHBIMU  OMBITAMH W TPAKTUYCCKUMH 3aHATHSAMHU. 3HAYUTEIBHOE MECTO OTBOJMTCS
XUMHUYECKOMY dKcrepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTH (DOpMHpOBaTh Yy OOydaroluxcs
CIeIMalIbHbIE MIPEeIMETHBIE YMEHHUS: PadOTaTh C BEIIECTBAMH, BHIIOIHATH MPOCThIE XUMHUYECKHE
OMBITBI, YYUTh OCE30MACHOMY U D3KOJOTHYECKHM TPaMOTHOMY OOpalICHHIO C BEIICCTBAMH,
MaTepuagamMH M MpoIeccaMu B ObITY U Ha TIPOU3BOJICTBE.

B mpouecce n3ydeHus XuMuu BaxxHO (popMHpOBaTh MHPOPMAIMOHHYIO KOMIETEHTHOCTh
oOyuvaromuxcs. IlosTomy mpu  opraHu3ali  CaMOCTOSTENBbHOM  paboThl  HE0OXOaUMO
aKI[EHTUPOBATh BHUMAaHUE OOYyYaIONIMXCS HA TOWCKe HH(OpPMAIMK B CPEACTBAX MacCMeEaua,
WNuTtepuere, ydeOHON U CHEIUAIBHOM JIMTEpAType C COOTBETCTBYIOIIUM O(OpMICHHEM U
[IPEJICTaBICHUEM PE3yJIbTaTOB.

Nzyuyenne oOmeoOpa3oBarebHOW Y4eOHOM  OUCHUIUIMHBI «XHUMHS»  3aBEpPIIACTCS
MOJIBEICHUEM HTOrOB B Qopme aud@epeHIIMpOBaHHOTO 3a4eTa B paMKax MPOMEKYTOUHOM
aTTECTAIlMU CTYJICHTOB B IMPOIECCE OCBOCHUS MPOTpaMMBbI MOJTOTOBKH CIEIUATUCTOB CPEIHETO

3BC€HA C ITOJYUYECHUEM CPEAHETO O6H.I€FO O6p830BaHI/IH.

MECTO YYEFHOM JUCHUILINHBI B YYEBHOM ILIAHE
B mpodeccrnoHabHBIX 00pa30BaTeIBHBIX OPraHU3aUAX, PEATU3YIONUX 00pa30BaTEIbHYIO
POrpaMMy CpEIHEro oOIero oOpa3oBaHUs B MpeEJeiiax OCBOCHHUS IMPOTrPaMMBI IOJATOTOBKH
CIIEIAIIUCTOB CPEJHETO 3BeHa Ha 0a3e OCHOBHOTO o0Imiero oOpa3oBaHUs, ydeOHas NUCIUILUIMHA
«Xumus» u3ydaercs B 00mIeo0pa3oBaTeNbHOM IHUKIE Y4YEOHBIX MPOTpaMM MOATOTOBKH
CIIEIMAIIICTOB CPETHEr0 3BeHa Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C MONyYCHUEM CPEIHETO

obmero oopazosanus (I[1IICC3).

PE3YJIbTATBI OCBOEHHUS YYEBHOM JUCIIUTIJINHBI

OcBocHHe conepkaHus Y4eOHOW MUCHUIUIHHBI «XUMUS», 00ECIeYNBACT JOCTHKCHHE
CTYJCHTaMH CJIEIYIOIINX Pe3yabTaTOB:
* IUYHOCHIHBIX
—YyBCTBO TOPJIOCTH U YBaKEHHUS K UCTOPUH U JOCTHIKCHHSIM OTEUECTBEHHOW XMMHYECKOW HAYKH;
XUMHYECKH TPAMOTHOE TOBEJIEHUE B MPO(EeCCHOHAIBHON JCSITEILHOCTH U B OBITY TIPU OOpaIllcHIH
C XUMHYECKUMH BEIIECTBAMH, MaTEpUATIaMH | MTPOIECCAMHU;
—TOTOBHOCTh K TIPOJOJDKCHHIO O00pa30BaHUS M TMOBBINICHUS KBAIM(UKAIMK B W30paHHOU
po(hecCHOHANLHON IEATENBHOCTH U 0OBbEKTUBHOE OCO3HAHUE POJIM XUMHYECKHX KOMIETCHIIHA B

JTOM;



—YMEHHE HCIIOJIb30BATh JOCTUKEHHS COBPEMEHHOM XHMHUYECKOM HayKh UM XUMHUYECKHX
TEXHOJIOTUH /Il TOBBIIIEHUS] COOCTBEHHOIO MHTEIJIEKTYaJIbHOTO pa3BUTUSL B BBIOPAHHOM
npodecCUOHATLHOM 1eATEIbHOCTH;

* MemanpeomMemuulx:

—HCIIOJIb30BAHWE  PA3JIMYHBIX  BMJIOB  IIO3HABATEIbHOW  JEATEIBHOCTH UM OCHOBHBIX
MHTEJUIEKTYaJbHbIX OIepanuii (IOCTAaHOBKM 3aj1aud, (OpMYJIMPOBAHUS TMIIOTE3, aHAIW3a U
CHHTE3a, CPaBHEHUs, 0000IIEHUs, CUCTEMATH3alMY, BBISIBICHUS IPUUYMHHO-CIICACTBEHHBIX CBSI3EH,
MIOWCKA aHAJOroB, (POPMyIMpPOBaHMS BHIBOAOB) JUIS PELICHUS IMOCTABICHHOMN 3aJauu, MPUMEHEHHE
OCHOBHBIX METOJIOB MTO3HAHUS (HAOJIO/IEHUS, HAYYHOT'O SKCIIEPUMEHTA) JJIsl U3yUEHUS pazIUUHbIX
CTOPOH XMMHYECKMX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAMMOCTb
CTaJIKUBAThCs B PO ecCHOHANILHOU cdepe;

—HCIOJb30BAHUE PARTUYHBIX HCTOYHHKOB JUIS IMOMYyYEHHS XUMHYECKOW HH(POpPMALUHU, YMEHHE
OLICHUTD €€ JIOCTOBEPHOCTD ISl JOCTHKEHHS XOPOIIUX Pe3yIbTaTOB B IpoecCuoHaIbHOU chepe;
* NPEOMEMHBIX .

—c(hOPMUPOBAHHOCTH IPEJCTABICHUI O MeCTe XUMHUHM B COBPEMEHHOW Hay4YHOH KapTHHE MHUDA;
MOHUMAaHHE POJIM XUMHUH B (POPMHUPOBAHUHU KPYTro30pa U (PYHKIIMOHAIEHOW IPaMOTHOCTH Y€JIOBEKA
JUISI pEIIeHUs TPaKTUYECKUX 3a]1a4;

—BJIaJICHUE OCHOBOINOJIATAIOIIUMH  XUMHMUYECKUMM  IOHATUSAMH, TEOPUSAMH, 3aKOHAMM U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;
—BJIaJICHHE€ OCHOBHBIMHU METOJaMH Hay4YHOT'O MIO3HAHUS, UCTIOJIb3YEMBIMU B XUMHHU:

HaOJI0/IEHUEM, ONMCAHHWEM, HW3MEpPEHUEM, HKCIEPUMEHTOM; yMeHHE 00paldaThiBaTh, OOBSCHSTH
pe3yJbTaThl MPOBEIEHHBIX OINBITOB U JI€laTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTh HMPHUMEHSThH
METO/]Ibl TI03HAHUS NIPU PEILICHUY NPAKTUYECKUX 3a/1a4;

—c(OPMHUPOBAHHOCTh YMEHHs JaBaTh KOJWYECTBEHHBIC OLIEHKH U TPOM3BOJUTH pacueTsl IO
XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

—BJIaJICHHE MTPaBIUJIaMU TEXHUKH 0€301aCHOCTH MPHU UCTIOJIb30BAaHUU XUMUYECKUX BEILECTB;
—C(OPMHUPOBAHHOCTh COOCTBEHHON TMO3MLMU MO OTHOLICHHIO K XHMMHUYECKOH HH(opmanu,

HOJ'Iy‘-I&CMOfI N3 pa3HbIX HCTOYHHUKOB.



COJIEP)KAHUE YYEBHOM JUCIUITLINHBI

BBeaenue
Hayunble MeTOIbpl MO3HAHUS BEIIECTB M XUMHMUYECKUX sBJIEHUN. Ponb skcrepumeHTa u

TCOpHUU B XUMUU. MOI[GHI/IPOBHHI/IC XUMHUYCCKUX ITPOLCCCOB.

1. ObIIAA U HEOPTTAHUYECKASA XUMUA

1.1.0cHOBHBbIE IOHATHSA U 3aKOHbI XUMHHU

OcHoBHbIe moOHATHS XuMHH. BemectBo. Atom. Mosnekyna. XUMHUYECKHM 3JIEMEHT.
Annorponusi. IIpocThie M cioxkHble BemiecTBa. KauecTBEHHBIM M KOJUYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKHE 3HAKU M (popmysbl. OTHOCHUTEIBHBIE aTOMHAs M MOJEKYJISpPHAs MacChl.
KonuuecTBo BemecTna.

OcHoBHBbIE 3aKOHbI XUMHMH. CTEXHUOMETpUs. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. 3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJIIPHON CTPYKTYphl. 3aKOH ABOTaIpo U CJIEJCTBUS U3 HETO.

PacueTHbie 3a7aun Ha HAXOXKJIEHUE OTHOCUTEIBHOW MOJIEKYJISIPHOW MAacCChl, ONMpeaeiieHre
MacCOBOH J0JIM XUMHYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

JemoHcTpanun. Mojenu aTOMOB XUMHUYECKUX 3JIEMEHTOB. MoJean MOJIEKYJ HPOCThIX U
CJIOKHBIX BEIIECTB (mIapoctepxkHeBble). KoyeKiuss mpocThIX W CJIOXKHBIX BellecTB. Mojeinb
MOJISIPHOTO 00beMa ra3oB. Aytorponus docdopa.

IpoduabHbie U NPOPecCHOHATILHO 3HAYMMbIE 3JIEMEHTHI COlepP:KaHusA. AJIJIOTPOITHbBIC
MoauduKauu yriepoaa (anmas, rpadurt), Kuciopoja (KMCIOpOA, 030H), ojoBa (cepoe U Oenoe

0JIOBO).

1.2.11lepunoaunyeckuii 3akon u Ilepuoanueckasi cucrema xumuieckux djaementon . U.
MenjesieeBa 1 CTpOEHHE aTOMA

Hepuonnveckunii 3akon JI. WN. MennaeneeBa. Otkpeitue JI[. W. MengeneeBbiM
[Tepuoanueckoro 3akoHa. [lepnonuueckuii 3akoH B hopmynupoBke Jl. 1. Meneneesa.

[lepuonnyeckas TabnuIa XUMHYECKHMX OJEMEHTOB — Trpaduieckoe OTOoOpakeHHe
nepuoAnYeckoro 3akona. CTpyKTypa MEpHOAMYECKON TaOMWIbL: Mepuobl (Majible W Oobliue),
TPYIIIBI (TJaBHAS U TOOOYHAs).

Crtpoenue atoma u mnepuoauyveckuii 3axon /JI. U. MenneneeBa. AToM — ClOXHas
gactuma. Sapo (IpOTOHBI M HEUTPOHBI) M AJIEKTpOHHast oOosouka. M3ortombl. CrtpoeHue
AIIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JEMEHTOB MallbiX nepuoaoB. OCOOEHHOCTH CTPOECHHUS
AIIEKTPOHHBIX O000JOYEK aTOMOB JIIEMEHTOB OOJBIIUX MEPHOJOB (MEPEXOMHBIX AIEMEHTOB).
[MonsiTue 06 opouransx. S-, p- u d-opOutanu. DIeKTPOHHBIE KOHQUTYpAIIMA ATOMOB XUMHUYECKHX

OJICMCHTOB.



CoBpeMenHasi HOpMYJIHPOBKA MEPUOTUIECCKOTO 3aKOHA. 3HAYCHHUE TIEPHUOINYECKOTO 3aKOHA
Y TIEPUOJUYECKON CUCTEMBbl XMMUUYECKUX 3yemMeHToB JI. 1. MeHnneneeBa miisg pa3BUTHS HAyKH U
MMOHUMaHUS XUMUYECKON KapTUHBI MUPA.

JNemoncTpanuu. Paznuunsie popmel [leproandyeckoil CHCTEMBbl XUMHUYECKUX J1€MEHTOB [1.
H. Menneneena.

Ipopuabuble ©  npodeccHOHATBLHO  3HAYUMBbIE  JJIEMEHThbl  COJEpP:KAHUS.
PannoaktuBHOoCTh. lcnonb3oBaHuME pagMOAKTUBHBIX HM30TONOB B  TEXHUYECKHX  LIEJIAX.

Pentrenosckoe N3JIYUYCHUC U €TI0 UCIIO0JIB30BAHUC B TCXHUKC W MCIUIIMHC.

1.3.CtpoeHue BemecTBa

HNonnasa xumuueckasi cBsizb. KaTuoHbl, Mx o00pa3oBaHuHE M3 aTOMOB B pe3yJbTaTe
mpouecca OKHUCICHHS. AHHOHBI, HMX O00pa3oBaHHMEe U3 aTOMOB B pe3yibTare Ipolecca
BOCcCTaHOBJICHUA. VOHHasg CBsA3b, KaK CBI3b MEXKAYy KaTHOHAMM W AaHMOHAMH 33 CYeT
AIIEKTPOCTATUYECKOTO MpUTsHKeHUs. Kitaccudukanus HOHOB: IO COCTaBY, 3HAKY 3apsa, HATMUUIO
ruipaTHON 0000uku. MoHHBIE KpucTauIMueckue pemeTku. CBoMCTBa BEUIECTB ¢ HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHass xuMHu4Yeckasi cBfi3b. MexaHu3sM 00pa3oBaHUs KOBAJIEHTHOH CBS3U
(oOMEHHBI M JOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIATEIBHOCTh. KOBaJeHTHBIE NOJISpHAs WU
HemnoJsIpHast cBA3U. KpaTHOCTh KOBaJIEHTHON CBsA3U. MOJIEKYJIIpHBIE M aTOMHBIE KPUCTAJUIMYECKUE
pemieTku. CBOMCTBA BEUIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUTMYECKUMU PEIIETKaMU.

Merajuinyeckas c¢Bf3b. Mertaimmyeckas KpPUCTAINIMYECKAs PELIETKa U METAJIINYeCKas
XUMu4eckas cBsi3b. Pu3ndeckue CBOMCTBAa METAJUIOB.

ArperatHbie COCTOSIHMSI BelleCTB M BOAOPOAHAsl CBf3b. [BepAoe, JKHUIKOE U
ra3oo0pa3Hoe COCTOsiHUs BemiecTB. [lepexos BemiecTBa U3 OJHOTO arperaTHOrO COCTOSHUSI B
npyroe. Bonopoanas cBsi3b

Yucreie BemecTsa U cmecH. [loHATHEe 0 cMecH BelecTB. I'OMOTEHHBIE U IFE€TEPOrCHHBIE
cmecu. CoctaB cmeceil: oObeMHass U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBas J0Jid
MpUMeceH.

JucnepcHble cuctembl. [lonstre o nucnepcHoii cucteme. Jucnepcuas daza u
qucnepcruoHHas cpena. Knaccudukanus aucnepcHsix cucteM. [oHATHE 0 KOJUIOMAHBIX CUCTEMAX.

HemoncTpauuu. Mogenb KpUCTAUIMYECKOW pPEMIeTKH XJjopujaa Hatpua. Mopaenu
KPUCTAINTMYECKUX pElIeTOK anmasa u rpaduta. Ilpubopel Ha kunkux kpucramiax. OOpasiisl
Pa3IMYHBIX JUCIIEPCHBIX CUCTEM: AMYJIbCUM, CYCIIEH3UH, a3p030€il, reseit u 3oiei. Koarynsanus.

IIpopuibHbie M NpodeccHOHAIBLHO 3HAYHMMBbIE 3JIeMEHTHI coaep:xkaHus. [loaspHOCTH

CBSI3M M MOJISIpPHOCTH MoJieKyJIbl. Konaencanus. Texyuects. Bosronka. Kpucrannuzanus.

1.4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TNUCCONMAIUSA



Boxa. PacrBopsbl. PacrBopenme. Boga kak pacTBoputenb. PacTBOpHUMOCTH BEIIECTB.
HacpinienHble, HEHACHIILIEHHBIE, NIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUAKOCTEH U TBEPJBIX BEIIECTB OT Pa3IHUYHbIX (DaKTOPOB.

MaccoBast 10151 paCTBOPEHHOTO BEILIECTBA.

DJIeKTPOJIUTHYeCKAsI JAMCCOIHATIHS. DNEKTPOUTHI u HEIJIEKTPOJIUTHI.
DnekTpoiMTHYecKas Auccounanys. MexaHu3msbl 3JE€KTPOIIUTUYECKON JUCCOIMAIUY J1JIs BEILIECTB C
pa3IMYHBIMM THUIIAMM XUMHYECKOW CBsi3U. [wapatupoBaHHblE M HETUIPATUPOBAHHBIC HOHBI.
Crenenp 3JIEKTPOIUTHYECKON aucconuanuu. CuiibHble U clladble 3JIeKTPOJIuThl. OCHOBHBIE
MOJIOKEHUSI TEOPUU DIICKTPOIUTHYECKOW aucconuanuu. KucCIoThl, OCHOBaHUS M COJIM Kak
AIEKTPOJIUTHI.

JemouncTpanuu. PactBopuMocTs BemiecTB B Bojie. CoOupaHue ra30B METOIOM BBITECHEHHS
BOJIbl. PacTBOpeHue B BoJie CEpHON KHUCIIOTHI U cosiet ammonusi. O0pasiibl KpUCTaUIOTHAPATOB.
WcnbrTanue pacTBOPOB AJIEKTPOIUTOB M HEDJICKTPOIUTOB HA MPEAMET AUCCOIMAIINH. 3aBUCUMOCTD
CTETEeHH AJICKTPOIUTUYECKON TUCCOLMAIIMU YKCYCHOM KHCIIOTHI OT pa3daBlieHUs] pacTBOpA.
[IpuroroBneHue KeCTKON BO/bl U YCTPAHEHUE €€ KECTKOCTU. IOHUTBHI.

JlaGopaTopHas pa6ora Ne 1. Peakiiun oOMeHa B pacTBOpax 3JIEKTPOIUTOB.

I[IpopuiabHbie U nMpodeccuoHATBLHO 3HAYMMBbIE 3J1eMEHTHI cojep:kanusi. PactBopenue
Kak Qu3uko-xuMudeckuil mporecc. TemnoBsie 3¢ dekTsl npu pactBopeHuu. Kpucrammoruaparsl.
Pelenue 3a1a4 Ha MacCcoOBYIO JIOJIKO PACTBOPEHHOTO BelecTBa. [IpuMeHeHre BoAbl B TEXHUYECKUX

nensix. JKecTkocTh BO/IbI M CIIOCOOBI €¢ ycTpaHeHHsl. MuHepaabHbIe BOABI.

1.5. Knaccudukanus HeopraHM4eCcKUX coeIMHEHUI U UX CBOMCTBA

Kucsaotsl u ux cBoiicTBa. KHCIOTHI Kak AJIEKTPOIUTHI, UX KIACCU(PUKALINS 110 PA3THYHBIM
Mpu3HaKaM. XHMHUYECKHE CBOMCTBA KUCJIOT B CBETE€ TEOPUHU AJIEKTPOJUTUUYECKON TUCCOIUAIUU.
Oco0eHHOCTH B3aMMOJCHCTBHSI KOHIIEHTPUPOBAHHON CEPHOW W a30THOM KHUCIIOT C METaJIaMH.
OCHOBHBIE CTTOCOOBI TOTYYCHUST KUCIIOT.

OcHoBanusi u uX cBoiictBa. OCHOBaHHMS Kak DSJEKTPOJIUTHI, UX Kilaccudukamus Mo
pPa3IMYHBIM MpU3HAKaM. XHUMHUYECKHUE CBOMCTBA OCHOBAHUU B CBETE TEOPHUH AJIEKTPOJIUTUUYECKOU
JUcconualii. PaznoskeHue HEpPacTBOPUMEBIX B BOJIe OCHOBaHMA. OCHOBHBIC CIIOCOOBI TOTYUYCHUS
OCHOBAHMH.

Cosmn m ux cpoiicrBa. Conu kak 3nekTponutbl. ConM CpelHue, KUCIbIE U OCHOBHBIE.
XUMUYECKHE CBOMCTBA COJNEH B CBETE TEOPHUH SJICKTPONIUTHYECKOW nuccomuanuu. CrocoOsl
IIOJIyYEHUS COJIEH.

I'maponus coneil.

Oxcuabl U ux cpoiicrBa. Coneobpasyromie U HeconeoOpasyromme okcuapl. OCHOBHEIE,
aMm(pOTepHbIE U KHUCIOTHBIE OKCHIBL. 3aBHUCHMOCTh XapaKTepa OKCHAA OT CTENEHH OKHCIICHUS

00pa3yromiero ero MeTauia. XuMAYECKHe CBOMCTBa OKCUAOB. [lomyueHne okcuios.



JemoncTpauuu. B3anMoneiicTBUE€ a30THOW M KOHUEHTPUPOBAHHOM CEPHOM KHCIIOT C
Metautamu. ['openue gocdopa u pacTBopeHre NpoayKTa ropeHus B Boje. [lomydyeHue u cBoiicTBa
amM(pOTepHOTO THAPOKCHUIA.

JlabopaTopHas padora Ne 2. CoiicTBa KHCIIOT.

JlabopaTopnasi padora Ne 3. CoiicTBa OCHOBaHHIA.

JlaGopaTropnas padora Ne 4. CBoiicTBa COJICH.

IHpopuiabHbie M NpPoPecCHOHAIBHO 3HAYMMbIE 3JIEMEHThbI coaepxkanus. [Ipasuia
pa3baBiieHUs CEepHOM KUCIOTHL. lcnonp3oBaHME CEpHOM KHMCIOTHI B MPOMBIIUIEHHOCTH. Enkue
IIEJIOYH, UX UCTIOJI30BaHUE B MPOMBINIJIEHHOCTH. [ allieHas u HeraieHas u3BecTb, €€ MPUMEHEHHE
B CTpoUTeNbCTBE. [ UIic u anedactp, rTUIICOBaHHUE.

ITonsTue o pH pacTBopa. KI/ICJ'IOTHaﬂ, mejao4Hasd, HeﬁTpaHBHaH Cpeabl paCTBOPOB.

1.6.XumMu4eckne peakuuu

Kunaccupukauusa XuMHYeCKHX peakuui. Peakiuu coeauHEHHUs, Pa3JIOKEHHUS,
3ameneHusi, obmena. Kartanutuueckue peakiuu. OOpatuMble U HeoOpaTUMbIE pPEaKIUH.
['oMOreHHble M TETEpOTreHHbIE pPEaKUHMH. OK30TEPMHUYECKHME W SHIOTEPMUUYECKHE PEAKLUU.
TennoBoii 3¢ ekt xumuueckux peaxkuid. TepmMoxuMudeckre ypaBHEHHUS.

OKucINTebHO-BOCCTAHOBUTE/IbHBbIe peaknuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND U OKUCIIEHHE. MeTo AJIEeKTpOHHOrO OajaHca AJisi COCTaBICHUS
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

JlaGopaTopHas padora Ne 5. Peakuuu coequHEHUs, pa3ioXeHUs, 3aMelleHHs, oOMeHa,
HEHUTpaIU3alUU.

I[popuiabubie U npodeccHoHATBLHO 3HAYUMBbIE JJIEeMEHThI cojaep:kanusi. [lonstue 006
ANEKTPOJIN3E. DIEKTPOIU3 PACIIaBOB. DJIEKTPOJIU3 paCTBOPOB.

1.7. MeTaJu1bl 1 HEMETAJLIbI.

Mertannbl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpucTaioB. Pusznueckue CBOICTBa
MetaiioB. Kiaccudukanuss MeTauioB MO pa3iWyHBIM MpHU3HAKaM. XHUMHUYECKHE CBOWCTBa
METAJUIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUI METauIoB. MeTamoTepMust.

O611me crnocoObl MOMyYeHHUs METALIOB.

Hemeranubl. OcoOeHHOCTH CcTpoeHusi aroMoB. Hemerannsl — mpocThle BEILIECTBA.
3aBUCHMOCTb CBOMCTB T'JIOTE€HOB OT MX IoyIokeHus B [lepuonnueckoit cucreme. OKUCIUTENBHBIE
U BOCCTAaHOBHUTEJIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT HMX IIOJIOKEHUS B pAay
AIEKTPOOTPULIATEIILHOCTH.

HemoncTpauuu. Kosneknusa MetaimioB. B3anMoneicTBHE METAUIOB C HEMETAJIAMH
(>kenes3a, LIMHKA U aJIOMUHUS C CEpOH, alIOMUHUS C HOJIOM, CYpPbMBI C XJIOPOM, FTOPEHHE *Kelie3a B
xyope). ['openue MetamioB. ATIOMHHOTEPMHSI.

Konnexuus nemetamnos. ['openne Hemetamios (cepsl, pocdopa, yris). BeitecHeHne MeHee



AKTHUBHBIX T'aJIOTCHOB U3 paCTBOPOB UX coJieii 0ojiee aKTUBHLIMH TaJJOr€HaMH.
JladopaTtopnasi padora Ne 6. [Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.
IIpopuniabHbie M npodecCHOHATBHO 3HAYMMbIe 3JIeMEHThbI coaep:kanus. Kopposus
MCTAJUIOB: XHUMHUUYCCKasA W SBJIICKTPOXUMHUYCCKAA. Knaccn(bmcauml KOppO3unu MCTAJUIOB II0

pa3anuHbIM npu3HakaM. CriocoObl 3alIUThl METANIOB OT KOPPO3UH.

2. Oprannyeckasi XuMus

2. 1. OcHOBHbIE TOHATHSI OPraHUYECKOH XMMHUU M TEOPHUS CTPOEHHMS] OPraHUYeCKHUX
coeIMHEeHU I

IIpeamer opranmuyeckoii xumuu. IIpuponHble, HCKYCCTBEHHBIE M CHUHTETHYECKHE
opraHuueckue BeniecTsa. CpaBHEHNE OPraHUYECKUX BELLIECTB C HEOPraHUYECKUMH.

BanentHocTh. XMMHYECKOE CTPOCHHE KAaK NOPANOK COCAMHEHHS aTOMOB B MOJIEKYJIBI IO
BAJICHTHOCTH.

Teopusi cTpoeHusi opranumyeckux coeanHenuii A. M. bBbyriaepoBa. OcCHOBHbIE
MOJIOKEHUS TEOPUH XHMHUYECKOro cTpoeHus. M3zomepus u m3zomepbl. Xumuueckue (HopMmyisl U
MOZEJIM MOJIEKYJI B OPraHUYECKON XUMHUH.

Kanaccudukanusa opranmveckux BemecTB. Kiaccudukanus BeUIecTB M0 CTPOCHUIO
YIIEPOAHOTO CKEeJIeTa M HATWYHMI0 (PYHKIHOHANIBbHBIX Ipynn. ['omomnoru um romonorusi. Hauama
HomeHknarypsl [IUPAC.

Kunaccupukauusa peakuuili B OpraHuyeckod xumuu. Peakuuu npucoennHEHUs
(ruapupoBaHUs, TaJIOTEHUPOBAHUSA, THIIPOTAJIOT€HUPOBAHUS, THApaTaluK). Peakuuu 3aMenieHus.
Peakuu nzomepuzanum.

JAeMoHcTpanun. Moenu MOJIEKYJI TOMOJIOTOB U ©30MEPOB OPTaHUYECKUX COCIUHEHUN.

JlabopaTopHas paGora Ne 7. 3roToBiieHnEe MOJENEH MOJIEKYJI OPraHUYECKUX BELIECTB.

IIpoduiabHbie U NMpoecCHOHAIBLHO 3HAYHUMbIE JJ1eMeHTbl coiep:kaHus. CpaBHeHUE
KJIacCU(pUKALUU COETUHEHUN M KiacCU(pUKALWU PEaKIUil B HEOPraHMYEeCKOW U OpraHuYecKou

XHUMHH.

2.2. Yrj1eBo0poabl U MX NPUPOJIHbIE HCTOYHUKH.

AJIKaHbl. AJIKaHBI: TOMOJIOTHYECKMM PsJ, H30MEPHS ¥ HOMEHKJIATypa aJIKaHOB.
XUMUYECKHME CBOWMCTBAa ajKkaHOB (MeTaHa, »JTaHA): TOpPEHHUE, 3aMellleHHe, paslioKeHue,
neruapupoBanue. [[pumeHeHne anKkaHoB Ha OCHOBE CBOMCTB.

AJIkeHbl. DTWUJIEH, €ro TMOJIydyeHue (IeruJApupoBaHUEM »HTaHa, JCTOJUMEpHU3aAINEH
MOJIMATUJIEHA). ['OMOJTIOTHYeCKU# psizi, U30MEpHs, HOMEHKJIATypa aJKeHOB. XMMHUYECKHE CBOMCTBA
STHIIEHA: TOpPEHHE, KaueCTBEHHBIC peakiuu (oOeciBeYrBaHHEe OpPOMHOW BOABI U PacTBOpA
NepMaHraHaTa Kajus), Tuaparaius, noaumepusanus. [[puMeHenne 3TuieHa Ha OCHOBE CBOMCTB.

AJKUHBL. ArnernieH. XUMHUYECKHE CBOMCTBA alleTWICHA: TOpEHHE, O00eCIBEeUMBaHUE



OpOMHOH BOJIbI, IPUCOEAMHEHUE XJOPOBOJAOpOAa W ruapatanus. [IpumeHeHue aneTusieHa Ha
OCHOBE CBOMCTB. MeXKIaccoBast H30MEPHs € alKaJUCHAMH.

Apenbl. benzon. Xumuueckue CcBOHCTBa O€H30j1a: TOpEHHE, pPEAKLUU 3aMELICHHS
(raorenupoBaHue, HUTpoBaHue). [IpumMenenne GeH301a Ha OCHOBE CBOWCTB.

IIpuponHble MCTOYHMKH YrjeBoaopoaoB. [lpupoansiii Ta3: coctaB, NPUMEHEHHE B
Ka4yecTBE TOILUIMBA.

Hedts. Coctas u nepepabotka Hedrtu. [leperonka negtu. HegrenpoayKkrsl.

JemoncTpanuu. ['opeHue MeraHa, 3TwieHa, aneTwieHa. OTHOIIEHHWE MeETaHa, ITHIICHA,
arieTusieHa U OeH30J1a K pacTBOpaM IepMaHraHarta kKaiaus u OpomHoi Boje. Ilomyuenue sTmiena
peakuuen aerujparanyed 3TaHosa, aleTH/IeHa — THIpoJIM3oM KapOuna kanpuus. Komneknus
oOpasuoB Heptn u HedtenpoaykroB. Komrekuuss «KameHHBIH yroap ¥ NpOAyKIMA
KOKCOXMMHYECKOTO IIPOU3BOACTBAY.

JlabopaTopHble onbIThbl. O3HAKOMIIEHUE C KOJUIEKIIMENW 00pa3LioB HEPTHU U MIPOIYKTOB €€
nepepabotku. O3HaAKOMJIEHHE C KOJUICKIMEeH KayuyKoB U 00pa3liaMu U3/1eIUH U3 PEe3UHBI.

IIpopuiabHubie 1 NpoeccHOHATBLHO 3HAYMMBbIE 3JIEMEHThI codep:xanus. [Ipasuiio B. B.
MapkoBHukoBa. Kimaccudukarus u Ha3HaueHUE KaydyKOB.

[lomyuyenue amneTwieHa NHUPOIM30M MeETaHa W KapOuAHBIM crmocoboM. Peaxmus
HNOJMMEpHU3alMy  BUHWIXJIOpHAA. [loMMBUHMIXJIOpPUI M €ro mnpuUMEHeHue. Tpumepusanus
areTrieHa B OeH301I.

BoccranoBnenne HUTpoOEH301a B aHUJIMH.

2.3. Kucaopoacoaepxamnue oprannyeckue coeuHeHusl.

Cnuptbl. [lomydyeHue osrTaHona OpoXKEHHMEM TIIIOKO3bI M THJpaTalded 3TUJIeHA.
I'mapokcunpHas rpynmna kKak (yHKIMOHanbHas. [IOHATHE O MpenenbHBIX OJHOATOMHBIX CIIUPTaX.
XUMHUUYECKHE CBOMCTBA TaHOJA: B3aUMOJICHCTBHE C HATpHEM, 00pa30BaHME MPOCTHIX U CIOXKHBIX
7¢pHUpOB, OKHCICHHWE B anpAeruia. [IpuMeHeHHe 3TaHoja HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €TO
MTOCJIE/ICTBHS M PEYTIPEIKICHUE.

I'munepuH Kak IpeACTaBUTENb MHOTOATOMHBIX CHUPTOB. KaudecTBeHHass peakuus Ha
MHOr0aTOMHbIe cupThl. [IpuMeHenne riunepuHa.

®enos. Ouznueckue W XUMHUYECKHE CBOWCTBa (eHona. B3auMHOe BIMSHHE aTOMOB B
MoOJIeKyJie (DeHOJa: B3aMMOJICUCTBHE C THAPOKCHIOM HATPHsS M a30THOU KuciioTou [Ipumenenwme
(eHona Ha OCHOBE CBOMCTB.

Aabperuabl. Ilonstue o0 ampaerunpax. AJpAerujaHas rpynna Kak (yHKIIMOHAJIbHAs.
@opManpaerua U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOUIYHO KHCIJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMK cnupT. [lomydeHne anpAeTruAoB OKHCICHHUEM COOTBETCTBYIOIIUX CIIMPTOB.
[TpumeHnenue popmabaeriia Ha OCHOBE €r0 CBOMCTB.

KapoOonoBbie kucaothl. [lonsrue o kapOoHOBBIX KucioTax. KapOokcuiabHas rpymnmna Kak



¢yHKuoHanbHas. ['oMoyornyeckuil psiag NpPEaeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[Tonyuenne kKapOOHOBBIX KHCJOT OKHCICHHEM allbJIETHAOB. XHMMHYECKHE CBONCTBAa YKCYCHOM
KHUCTIOTHI: O0IIIME CBOMCTBA C MUHEPAIbHBIMH KUCIOTaMHU U peakuus dtepudukanuu. [IpumeHenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BrIcIIne )KUPHBIE KUCIOTHI HA IIPUMEPE MAIIBMUTHHOBOU U
CTE€apUHOBOI.

Caoxnbie 3pupbl U kupbl. [lomydeHue caoxHBIX 3(UPOB peakuuel 3TepuduKaIu.
CnoxHble 3¢upbl B IpUpoJE, UX 3HaYeHue. [IpuMenenne cia0KHbIX 3(UPOB HA OCHOBE CBOWCTB.

Kupbr kak cinoxsasle 3¢upsl. Krnaccudukanus >xupoB. XUMHYECKHE CBOHCTBA >KHUPOB:
TUAPONIN3 U THApUpoBaHue. [I[puMeHeHne )KUpoB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YrieBoabl, UX KiaccuuKanus: MOHocaxapuasl (TI0K03a, (GpyKTo3a),
Jcaxapuabl(caxaposa) U rmojmcaxapusl (Kpaxmai U HEeJIiI103a).

['mroko3a — BEMIECTBO C JBOMCTBEHHOM (PYHKUIMEH — albJeTHAOCHHPT. XUMHUYECKHE
CBOICTBA TJIIOKO3bl: OKHCIIEHHUE B IIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHHE B COPOUT, CHUPTOBOE
Oposkenue. [IpuMenenue riroKo3bl Ha OCHOBE CBOMCTB.

3HaueHUe YIJEBOJOB B JKUBOM IPUPOAE W JKU3HMU deioBeka. [loHsaTme o peakuumsax
MOJIMKOHACHCALIUY U THPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALLIEHUN: [NIF0K03a — IOJIMCaXapu.

Jemoncrpanuu. Okxucienve cnupra B anpjerujl. KayecTBeHHblE peakuuu Ha
MHOTOaTOMHBIE CHHUPTHL. PacTBopuMocTh ¢eHola B BoAe HpH OOBIUHOM Temmeparype U Ipu
HarpeBaHuu. KadecTBeHHble peakiuu Ha (eHoi. Peakuus «cepeOpsiHOTO 3epkanay aibJIerujoB U
roKo3bl. OKHUCIIEHHE allbJIETHJI0OB U TJIOKO3bl B KHCIOTY C IMOMOLIbIO THAPOKCHIA Menu (2).
KauecTBeHHas peakuus Ha Kpaxmal.

JlaGopaTtopnas pa6ora Ne 8. CoiicTBa riauiepuHa.

JlabopaTopnasi padora Ne 9.CBolicTBa YKCYCHOM KHCTIOTBHI.

Ipoduabubie 1 NMpodecCHOHAIBHO 3HAYMMBbIE 3JIEMEHTHI COAep:KaHMs. METHIOBBIN
CHUPT U €r0 UCIOJb30BaHNE B KAUECTBE XMMHUUYECKOTO ChIPbsl. TOKCMUYHOCTh METAHOJIA U IIpaBUIIa
TEXHUKU 0€30MacHOCTH NMpH paboTe ¢ HUM. DTWICHIVIMKOIb U €ro NMpUMEHeHHe. TOKCHYHOCTb
STUIJICHTIIMKOJS U MIpaBUia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ HUM.

[Tomukonaencaus Gpopmainbaeruia ¢ GpeHoaoM B peHonhopManbIeTuIHy0 CMOITY.

MHoroo6pa3ue KapOOHOBBIX KHCIJIOT (Il[aBesieBasi KUCJIOTa KaK JIBYXOCHOBHAs, aKpHJIOBas

KHCJIOTa KaK HeTpeaenbHasi, OeH30iHas KUCIIOTa Kak apoMaTH4ecKasi).

2.4. A3oTcoaep:kaniue oprannyeckue coequHenus. [loanmepsi.

Avunsbl. [lonarue o0 amuHax. AnudaTuvyeckue aMuHBI, UX KIacCUpUKALUi U
HOMEHKJIaTypa. AHWINH KaK OpraHHYecKoe OocHoBaHME. [loiyueHWe aHWIMHA W3 HUTPOOEH30JA.
[IpruMmeneHrne aHMIMHA Ha OCHOBE CBOMCTB.

AMHHOKHCJIOTbI. AMUHOKHUCIOTHl Kak aMdoTepHble AU(YHKIMOHATbHBIE OpPTaHUYECKUE

COCAMHCHUS. XHMHUYECKHE CBOMCTBA aMHHOKHUCIIOT: BBaHMOHeﬁCTBHC CO mcj1049aMu, KUCJI0TaMH1 U



JIpyr ¢ apyroMm (peakius moyiukoHaeHcanuu). [lentunnas cBs3p u nonunentuabl. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Bbeaku. IlepBuunas, BTOpuyHasi, TpETHUHAs CTPYKTYphl OenkoB. XMMHUYECKHE CBOICTBa
OENKOB: TOPEHHE, ACHATYPALUS, THIPOJIN3, [IBETHBIE peakinu. bruonornueckue GyHKIIUN OSITKOB.

IMoammepsl. benku u nonucaxapupl Kak OMONOIUMEPBI.

[Inactmaccel. [lonmyyeHue noauMMeEpoB peakuMed MOJIMMEpPU3alUu U IOJMKOHJICHCALIUH.
TepmoruiacTuyHbIe U TEPMOPEAKTUBHBIE TU1acTMacchl. [IpeacTaBuTenu miacTmacc.

Bonokna, wux kmaccudpukanusa. [lomydenne BOJOKOH. OTAeNbHBIC NPEACTABUTEIN
XUMHUYECKHUX BOJIOKOH.

JleMmoHcTpanun. B3aumonelicTBue aMMHaka M aHWIMHA C COJSHOM Kucinoroid. Peakuuns
aHuIMHa ¢ OpomHON BoaoH. Jloka3aTenbCTBO HamuuMs (PYHKIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKHCIIOT. PacTBOopeHue u ocaxkaeHue OenkoB. [[BeTHBIC peakiuu OenkoB. ['opeHrne NTHYBEro
repa v WepCTIHOW HUTH.

JladopaTropnasi padora Ne 10. CpoiicTBa O€KOB.

IHpopunabHble W  NpPodecCHOHATIBHO  3HAYMMBbIE  JIEMEHTBbI  COJepPKAHUSL.
[MonuBuaunxiopun. Ilomurerpadropatunen (reduson). PeHondopmanbIeruHble IUIACTMACCHI.

Hemmynona.



TemaTnyeckui MJiIan

HaumenoBanwue pa3aenoB u Tem Oo6mas Pa6oTa obyuarwimierocsi Bo
/T TPY/I0€MKOCTh B3aHMO/I€HCTBUH, YacC
yueOHO# Teopernuec Jlab. [IpakTnueck
HArpy3KH KHE 3aHATHS | PabOTHI ve 3aHATUs
o0yuarouerocs,
qac
Brenenue 2 2
1.00mas 1 HeopraHu4deckass XUMHUS 32 32
1.1.0cHOBHBIE TOHSTHS U 3aKOHbI 4 4
XUMHH
1.2.Ilepuoanueckuii 3aKOH U 4 4
[Teproauueckas cucreMa XUMUYECKUX
anemenToB 1. . MenaeneeBa u
CTpOEHHE aToMa
1.3.CtpoeHue BelecTna 4 4
1.4.Bona. PacTBopsl. 6 4 2
DNIEKTPOIUTHYECKAS JUCCOITHAITHS.
1.5.Knaccuduxanus HeopraHMueCcKux 14 8 6
COCIMHEHNH U NX CBOMCTBA
1.6.Xummnueckue peakuuu 6 4 2
1.7.MeTauibl 1 HEMETaJLIBI. 6 4 2
2.0Opranuueckas Xumusl. 24 24
2.1.0cHOBHBIE IOHATHUS OPraHUUYECKON 4 4
XUMHH U TEOPHUS CTPOCHUS
OpPTaHMYECKUX COSAMHECHU.
2.2.YT1eBOIOPOIBI U UX TIPUPOIHBIC 10 8 2
HMCTOYHUKH
2.3.Kucnoponcoaepxkarue 14 10 4
OpPTaHMYECKUE COCTUHEHHUSI
2.4.A30TcoaepiKaliue opraHuIecKre 4 2 2
coenuHeHus. [lommumepsl.
Hroro 78 58 20

IIpomescymounas ammecmayus 8 popme ouggpepenyuposarnnozo 3auema




Ilepeyens 1abopaTopHBIX padboT

JlabopaTopnas paGora Ne 1. Peakiiuu oOMeHa B pacTBOpax 3J1€KTPOIUTOB.
JlabopaTopHas padora Ne 2. CpoiicTBa KHCIIOT.

JladopaTopnas padora Ne 3. CBoiicTBa OCHOBaHHA.

JlabopaTopHas paGora Ne 4. CpoiicTBa cosel.

JladbopaTtopnasi paGora Ne 5. Peakiuum coeauHEHUSs, pa3jOKEHMs, 3aMEIICHUs, OOMEHa,
HEUTpaIn3aluu

JladopaTopnasi padora Ne 6. [Tonyuenue, coOupanue u pacrno3HaBaHUE Ta30B.
JlabopaTopHasi padora Ne 7. 3roroBieHue Moaeneid MOJIeKyJl OpraHuYeCKUX BEIECTB.
JladopaTopnas padora Ne 8. CoiicTBa riuiepuHa.

JlabopaTopHasi padora Ne 9.CBolicTBa YKCYCHOM KUCIIOTBHI.

JladopaTopnasi padora Ne 10. CpoiicTBa O€IKOB.



XapaKTepHCTmca OCHOBHbBIX BUJ10B y'leﬁHOi/i ACATEIBHOCTH CTYACHTOB

Coaepxanue o0yueHunst

XapakTepucTHKa OCHOBHBIX BH/IOB J1eSIT€IbHOCTH
CTY1€HTOB
(Ha ypoBHe Y4eOHBIX J1eilCTBHII)

BakHelimue xuMuueckue
MOHATHSA

YMeHue naBath oOmpefeNieHHe M ONEepUpOBaTh CIEAYIOIIMMHU
XUMHUYCECKUMHU ITOHATHUAMHU:. BCLIECTBO, XUMHAYECKUU 3JIEMECHT,
aTOM, MOIIEKYJa, OTHOCUTEIIbHbIE aTOMHasi M MOJICKYJSpHAs
MacCCbl, HOH, aJUIOTPOIIUA, H30TOIIbI, XUMHUYCCKAA CBA3b,
AIIEKTPOOTPHUIIATETILHOCTh, BAJICHTHOCTh, CTENEHb OKHUCIICHUS,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBI 00BEM Ta3000pa3HBIX
BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO
CTPOCHUA, PacCTBOPEI, OJICKTPOJIUT u HEDJICKTPOJIUT,
AIIEKTPOIUTUIECKAS JUCCOLIMAIISA, OKUCIIUTENb u
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJCHHE, TEIUIOBOM
b deKT peakuu, CKOPOCTh XMMHYECKON peaklud, KaTalus,
XUMHUYECKOe paBHOBECHE, YTIEPOTHBII CKeJIeT,
GyHKIIMOHATIbHAS TPYIINA, H30MEpHs, TOMOJIOTHUS

OcHOBHbIE 3aKOHbI XHMHH

@opMyJIUPOBaHHUE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB H
IIOCTOSIHCTBA COCTaBa BELIECTB.

VYcraHoBka IIPUYUHHO-CJIEICTBEHHOM CBSI3U MEXIy
COJIEp’)KaHMEM J3THUX 3aKOHOB U HAlUCAaHUEM XUMHUYECKHUX
dbopMyI1 U ypaBHEHHII.

VYcTaHOBKa HOBOJIIOLIMOHHOM  CYLIHOCTM MEHJEJIEEBCKOW W
COBpPEMEHHOU (OPMYTUPOBOK mepuoandeckoro 3akona J. U.
Meneneesa.

OO0bsicHeHrEe PU3UUYECKOT0 CMbICIa CUMBOJIMKU ITEPUOINYECKON
TaONIUIBl XUMHYECKUX d1eMeHToB J[. . MenneneeBa (HoMepoB
JJIeMeHTa, Tepuoja, TpyHnbl) M YCTAaHOBKA IMPUYMHHO-
CIIEICTBEHHOM  CBSI3UM  MEXJIy CTPDOGHMEM  aromMa H
3aKOHOMEPHOCTSIMM ~ W3MEHEHHSI  CBOICTB  JJIEMEHTOB W
00pa30BaHHBIX UMU BEILIECTB B EPUOJIAX U TPyIIIax.
XapakTepucTUKa 3J€MEHTOB MajblX U OONBIIMX MEPUOAOB IO
ux nouoxkeHuro B Ilepuonnueckoii cucreme [I. 1. Menneneesa

OcHoOBHBIC TEOPUH XUMHUH

YcranoBka 3aBHCHMOCTH CBOMCTB XHMHUYECKHX BEIIECTB OT
CTPOEHHS aTOMOB 00PAa3YIOIIUX UX XUMUYECKUX HIIEMEHTOB.
XapakTepucTHKa BAXKHEHIIUX THUIOB XHUMHUYECKUX CBSI3EH M
OTHOCUTEIBHOCTH 3TOM TUIOJIOTHUH.

OO0BsAcCHEHNE 3aBHCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS KPUCTAIUIMYECKUX PELIETOK.

DopmyIHpOBKa OCHOBHBIX MOJIOKEHU N TEOPUHN
ANEKTPOIUTUYECKON JUCCOLMAIMU U XapaKTEPUCTUKA B CBETE
A3TOM TEOPUU CBOMCTB OCHOBHBIX KIIACCOB HEOPraHUYECKUX
COCIMHEHUH.

DopMyJIHPOBKA OCHOBHBIX IMOJOKEHUNA TEOPHUH XUMHYECKOIO
CTPOEHUs OPraHMYECKUX COCIAMHEHUHW M XapaKTEpPUCTUKA B
CBETE ATOM TEOPHUHM CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
CO€UHEHMI

BaikHelinue Bemecrsa u
MaTepHAaJIbl

XapakTepucTuKa COCTaBa, CTPOCHMS, CBOMCTB, MONyUYEHUS H
npuMeHeHus BaxkHenWmux wmetauioB (IA u II A rpynm,
ATIOMHUHUS, JKelle3a, a B E€CTECTBEHHO-HAyYyHOM Mpoduiie u
HEKOTOPBIX d-2JIEMEHTOB) U UX COCTMHEHUH.

XapakTepucThKa COCTaBa, CTPOCHHS, CBOWCTB, MOJYYEHHUS H
npumMeHeHus BaxHedmmx HemetawwoB (VIII A, VIIA, VIA




rpymm, a Takxke azora u ¢docdopa, yriepoma M KpPEeMHUS,
BOJIOPO/Ia) U MIX COCTMHEHHI.

XapaKTepuCTUKa COCTaBa, CTPOCHHsS, CBOWCTB, MOJYYCHHS U
NPUMEHEHHS BaXHEHIIMX KIJIACCOB YIJICBOAOPOJIOB (AIKAaHOB,
[IUKJIOAJIKAHOB, aJKEHOB, alKWHOB, apeHOB) W HMX HamOojee
3HAQYMMBIX B HAPOJAHOXO3SIHCTBEHHOM TIJIaHE TIPE/ICTABUTEICH.
AHaJOrMYHas XapaKTEpUCTHKA BaXXHEMIINX MpeacTaBUTENEH
JpyTUX KIJIACCOB OpPraHUYECKHX COEIMHEHUH: MeTaHoja M
ATaHOJIA, CIOXHBIX A()HUPOB, KUPOB, MBUI, aJIbJCTHUIOB
(bopmanbrernioB u aneTanbaeruia), KETOHOB (ameToHa),
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTBI, JJI E€CTECTBEHHO-
HAYYHOTO MpoGuis MpeicTaBUTeNeH IPyrux KJIaccoB KHUCIOT),
MOHOCaxapua0B  (IVIIOKO3bI),  JAHMcaxapuloB  (caxaposbl),
nojgucaxapusoB  (Kpaxmajia W LEJUIIOJIO3bl),  aHWIUHA,
AMHMHOKUCJIOT, 6€J'IKOB, HCKYCCTBCHHBIX HW CHHTCTHYCCKUX
BOJIOKOH, Kay4yKOB, IIJIJACTMAcC

XuMHYecCKHil A3bIK U
CHMBOJINKA

Ucnonb3oBanue B ydeOHOM u npodecCuoHaIbHON
JEATETbHOCTH XUMHUECKUX TEPMUHOB U CUMBOJIUKH.

Ha3anue M3y4eHHBIX BEIIECTB 1O TPUBHAIBHON  WIIH
MEXIYHAPOAHOM HOMEHKIIAType M OTpaKeHHE COCTaBa 3THUX
COCTMHEHHH C ITOMOIIBI0 XUMUIECKUX (HOPMYII.

OtpakeHHe XMMHYECKUX MPOLECCOB C IMOMOIIbI ypaBHEHUI
XUMHYECKHX PEaKIui

XuMuYecKue peakuuu

OO0OvbsicHeHHE CYILIHOCTHU XUMHYECKUX IIPOLIECCOB.
Knaccupukanus XUMMYECKMX  peakuuil 1o  pa3IudHbIM
OpU3HAKaM: YHCIYy H COCTaBy TMPOJYKTOB U PEarcHTOB,
terioBoMy  3ddekry, HampaBiaeHuto, (ase, HATUIHIO
KaTaJIn3aTopa, M3MEHEHHUIO CTETEHEH OKUCIIEHUS 3JEMEHTOB,
00pa3yIoLINX BELIECTBA.

VYcTaHOBKa NPU3HAKOB OOILIEr0 M Pa3IM4yHOIO B THUIIOJIOTHH
peakuuii A1 HEOPraHWYECKOH U OPraHNYECKON XUMHUH.
Knaccudunumkamuss BemecTs W TMPOLECCOB C TOYKH 3pPEHHS
OKHCIIEHUs-BOCCTaHOBIIEHUs. COCTaBIeHUE ypaBHEHUH peakiuii
C TIOMOUIBIO METO/1a SJICKTPOHHOTO OasiaHca.

OOBbsicCHEHHE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH peakuuu U
MOJIOKEHHSI XMMUYECKOTO PAaBHOBECHS OT pa3IHyYHBIX (PaKTOpOB

XuMHYECKHH IKCIIEPUMEHT

BreimonHeHne = XMMHUYECKOTO  JKCIEpUMEHTa B IOJHOM
COOTBETCTBUH C IPaBUIAMU OE30MaCHOCTH.

HabGmonenne,  ¢uxcammss ©  omucaHue  pe3yJsibTaTOB
MIPOBEICHHOT0 SKCIIEPUMEHTA

XuMnueckas HuH(popmanus

[IpoBeneHne  CamMOCTOSITENBHOTO ~ TIOMCKA  XUMUYECKOM
I/IH(bOpMaIII/II/I C HCHOJB30BAHHUEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIAPHBIX HM3aHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH 1711 00pabOTKH U
nepeaayd XUMHUYECKOH MH(POpPMaluu M ee TPEACTaBICHUS B
pa3InyuHbIX hopMax

Pacuernl 1o XHUMHYECKH

(¢popmysaM 1 ypaBHeHUSIM

VYcraHOBKa ~ 3aBUCUMOCTH MEXIy  Ka4eCTBEHHOM U
KOJINYECTBEHHOM  CTOPOHAMU  XHMHYECKHX OOBEKTOB U
IIPOLIECCOB.
Pemienne pacueTHbIX 3aJad MO XMMHUYECKMM (opMmyiaMm U
YPaBHEHUAM

IIpopuibHoe
npogeccuoHaIbLHO 3HAYMMOE
cojeprKaHue

u

OOBsicCHEHHE XMMUYECKHX SBJICHUN, IPOMCXOIAIINX B IPUPOAE,
OBITY U HA IPOM3BOJICTBE.
OnpeneneHue  BO3MOXKHOCTEH  NMPOTEKaHMsI  XMMHUYECKHUX




NPEBpAICHUIA B PA3JTUYHBIX YCIOBUSIX.

OKpYXaIoIIEeH cpee.

CpeIlbl Ha OPTaHMU3M YEJIOBEKa M PYTHE KUBBIC OPTraHU3MBI.
TOKCUYHBIMU BEIIECTBAMH, JJAOOPATOPHBIM 000PYI0BAHUEM.
TIPOM3BOJICTBE.

Kpurnueckas OLICHKA JOCTOBEPHOCTH
uH(bOpMalny, NOCTYNAIEN U3 Pa3HbIX HCTOYHHUKOB

AKTHBHbIE 1 HHTEPAKTHBHbIEC GOPMbI POBEACHUSA 3AHATHH 110 YUeOHOM JUCUMILIIMHE

«XUMHUA»

Tema 3aagaTUN

DopMBbl IPOBEACHHUS 3aHITUI

Tema 1.2
[Tepuoanueckuii 3aK0H
U TIepUOJINYECKast
CHCTEMa XUMUYECKHUX
snemeHToB /1. 1.
MenneneeBa U CTpOEHUE
aToma

[IpocMoTp 1 0Ocy)kaeHue pe3eHTanuii. CeMHHap B TUaJIOTOBOM
pexume

Tema 1.3
CrpoeHue BeliecTsa

[IpocMoTp 1 00Cy)KIEHIE MYJIbTUMEIUATIPE3CHTALIUH.

Tema 1.4
Bopna. PactBopsl.

[IpocMoTp u 00cykaeHe BUIeOpMIbMa. DKCIIEpUMEHTAIbHBIE
OTIBITHI.

DeKTPOIUTUYECKAS

JccoLManus

Tema 1.7 [IpocmoTp u 00CyXkIeHHE MYJIbTUMEIUATIPE3CHTAIIHN.

MeTtasuibl ¥ HEeMeTaulbl | DKCIEPUMEHTAIbHBIE OMBITHI.

Tema 2.1 [IpocMoTp 1 00CykaeHHEe BUIeOPMIbMA, MYTbTUMEAHATIPE3CHTAITHI.

OCHOBHBIE TIOHATHSA
OpraHUYEeCKON XUMUHU U
TEOPHs CTPOEHUS
OpTraHUYECKUX
COCeAUHEHHI

Tema 2.2
YraeBoopoibl U UxX
MPUPOJHBIE HCTOYHUKH

[IpocmoTp U 06Cy)IeHHE MYTbTUMEIHATIPE3CHTALUH.
DKCrepuMEHTAIIbHBIE OBITHI.

Tema 2.3
Kucnoponconepxarue
OpTaHWYECKHE
COCIUHECHUS

[IpocMoTp 1 00Cy)KIeHNE MYIbTUMEIUATIPE3EHTALIUH.
OKCHEpUMEHTAIIBHBIE OIBITHI.

Tema 2.4
A3zoTcoaepikaiiue
OpraHUYEeCKHE
COCIMHEHUSI.
ITonumepsl.

[IpocMoTp 1 00Cy)KIeHNE MYIbTUMEIUATIPE3EHTALIUH.
OKCHEpUMEHTAIIBHBIE OIBITHI.

y‘lﬁﬁHO-MeTOHI/I‘IeCKOQ U MaTEPUHAJIBHO-TEXHUYECCKOE o0ecreuenue AUCHUITINHBbI

No
/o

MarepuanbHO-TeXHUYECKOE 0OecIeueHrne 3aHsATHI

CobmnrofeHue mpaBuil SKOJIOTUYECKH TPAMOTHOTO IMOBEJIEHUS B
OneHka BIMSHUS XUMHUYECKOTO 3arps3HEHUs OKpY’KarolleH
Cobmnronenue nmpaBui 6€30MaCHOTO OOpalIeHUsl ¢ TOPIOYMMU U
[TonroroBka pacTBOPOB 3a/laHHON KOHIIEHTPALMU B OBITY M Ha

XUMHUYECKON




Paboune mecta oOyuaromumxcs (10 KOJIMYECTBY 00yJaroIuXxcs).

Pabouee mecTo mpemnoaBaTes.

YyeOHas mocka.

KommiekT yueOHO-MeTOANYECKOM TOKyMEHTALINH.

Tabnuna «[lepuogndeckas cucrema J{. 1. Menaeneesay.

Tabmuia «PacTBOPUMOCTB KUCIIOT, COJEH, OCHOBAHU B BOJIEY.

Tabnuna «MosekyisipHble MacChl HEOPraHUYECKUX COETUHEHHI.

O INO OB WIN -

OO6opyaoBaHue IJIs TPOBEACHUS JIAOOPATOPHBIX PabOT

«MuxkponabopaTopus».

9 Texuuueckue cpenctBa o0yuenus: I1K ¢ nuueH3noHHOM mporpamMmoi,

BUACOMATCPHAJIBI.

NudopmanunonHoe odecreyeHne 00y4eHusl.

[TepeyeHb OCHOBHOM M JOMOJHUTEIBHOM JTUTEPATYPhl, HEOOXOIUMOM JIJIs1 OCBOCHUS TUCIUILTUHBI

OcHoBHasi iMuTEpaTypa:
1. Epoxun FO.M. Xumus: yueonuk. M.: «Akanemus», 2015. 448c.

JonosHUTe/ILHAS JIUTEpPaTypa:
1.benomyxos C.JI ®uznveckas u KoutouHas Xxumus. JlabopaTopHbIi MPakKTUKyM: y4eOHHUK. M.:
[Mpocmekr, 2016. 240c¢. (Joctynuo B DBC «BoOK.ru»)

IIporpammuoe obecnieuenue u UnTepHeT-pecypcebl:
1. http://www.hij.ru/
2.http://www.xumuk.ru/encyklopedia/2/4995.html



OnucaHue MKaJjJa OlleHUBAHUS

Nuaukarto Hey/10BJIeTBOpHTE OBJICTBOPHUTET
a P yA P yA P Xopoiio OTJIMYHO
bl JIbHO bHO
YpoBeHp  3HaHU | MUHUMaIBHO YpoBeHb  3HaHMKW B | YpOBEHb 3HAHUU B
HIDKE JTOTTY CTUMBIT o0BeMe, o0BeMe,
IHonHoTA MUHUMAaJbHbIX YPOBEHb 3HAHUMU. | COOTBETCTBYIOILIEM COOTBETCTBYIOIIIEM
3HAHMH TpeOoBaHUI. Jlonmy1meHo MHOro | mporpaMme MOATOTOBKH. | IpOrpamMme
Nmenn MECTO | HerpyObIX JIOmyIeHo  HECKOJBbKO | IMOATOTOBKH, 6e3
rpyObIe OITHOKH. OIHUOKH. HErpyOBIX OMMOOK OIIHMOOK.
[IponeMoHcTpUpOBaH
[IponemoncTpupo post pHb
[Ipu peneHnmn [IponemMoHCTpUPOBaHBI bl BCE  OCHOBHBIC
BaHBl OCHOBHBIC
CTaHIAPTHBIX BCE OCHOBHBIC YMEHHS. | YMEHUS,PELIEHbl BCE
yMeHus. PereHsl
3a1a4 HE PemeHbl Bce OCHOBHBIE | OCHOBHBIE 3aJauMl C
TUIIOBBIE  3aJ]a4uu
Hanu4uue NPOJIEMOHCTPUPOB | Herpy6emy | 33 ¢ HErpyOBIMH | OTJEIIBHBIMU
yMeHuii aHbI OCHOBHBIE OIHI/I6KaMI/II) y omuOKkaMu. BrInoHeHb! | HECYIIECTBEHHBIMU
YMEHUSL. ) BCE 3a/1aHUs, B IIOJHOM | HEJOUYETaMH,
Brinosninensl  Bce
Nmenn MECTO o0BbeMe, HO HEKOTOPbIE C | BBIOJIHEHBI BCE
3aJlaHusl HO HE B
rpyObie OINOKH. HEJ0YETaMH. 3aJaHusl B IIOJIHOM

IIOJIHOM 00BEME.

o0BeEME.




[Tporpamma [OHUCHUINTMHBI COCTaBlI€HA B COOTBETCTBHH ¢ TpebosanusmMua OI'OC CIIO
o crienuanbHocTH 13.02.03 DnekTpuyeckue CTaHIUK, CETH H CUCTEMBI.

ABTOD:
[Ipenogararens

H.T. ®okunua

(Héonucs)

IlporpamMMa  paccMOTpeHa W ojo0OpeHa HA  3ace/laHWHM  [MKIOBOM  KOMHCCHH
SIEKTPOTEXHHUECKHX, TEINIOTEXHHYECKHX, MATEMATHYECKHX, €CTECTBEHHO-HAYUYHBIX IHUCIHILIHH,
dusuyeckol kynbTypel U BT« 4 » 0L 20 7.4 1., npotokon Ne %

[IpencenaTens NMKIOBOH KOMHCCHH A o I'.H Xypasnera
(noonuce)




