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IHosicHUTEIbHAA 3aIHCKA
[Tporpamma o06mmeoOpa3oBaTeIbHOM yueOHOM TUCHMIUIMHBI «XHUMHS» TpeIHa3HaueHa IS

M3yueHHUs XMMUU B TpodeccHoHanbHbIX oOpa3oBarenbHbix opranmzanusax CIIO, peanusyrommx
00pa3oBaTeNbHYI0 TPOTpaMMy cpeaHero oOriero oOpa3oBaHUS B TpeJesiaX OCBOCHHS OCHOBHOM
npodeccuoHanbHON o6pazoBatenpHOM nporpamMmbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MIPH MOJATOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe Tpeboanuii @I'OC cpemgHero oOmiero oOpa3oBaHWS,
NPEObSIBIIEMBIX K CTPYKTYpe, COJCPKAHUIO U pe3yiIbTaTaM OCBOCHHS YYCOHOH IMCIUIUIMHBI
«Xumusy, ¢ yuetoM PexoMeHmanuii mo opraHu3aliy MOJTYYeHHUS CPEIHEro o0IIero oopa3oBaHUs B
npenenax OCBOSHHsS 00pa30BaTENbHBIX IMPOTPaMM CpeIHEro MpohecCHOHAIBHOr0 00pa3oBaHUS Ha
0a3e OCHOBHOro oOmero oOpa3oBaHus, l[IpumMepHONH OCHOBHOI 00pa30BaTENbHON MPOrpaMMBI
cpeaHero ooOmiero oOpa3oBaHMs, OJOOPEHHOH pelieHueM QenepaabHOro y4eOHO-METOINYECKOTO
o0BbeAMHEHU 110 001IeMy 00pazoBaHuio (IpoTokod OT 28 uroHs 2016 1. Ne 2/16-3).

CopneprkaHue mporpaMMbl HaIpaBJICHO HA JOCTHKCHHE CIICAYIOMINX IIETICH:

— OCBOeHHE 3HAHMiHi O XMMHYECKOH COCTaBISIONICH E€CTECTBCHHO-HAyYHOW KapTHHBI MUDA,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TCOPUSIX;

— OBJajJleHHe YMEHUSIMH TMPUMCHATH TOJYYCHHBIC 3HAHHS Ui OOBSICHEHUS pPa3HOOOpa3HBIX
XUMHUYCCKHUX SIBJICHUA W CBOMCTB BEIECTB, OLICHKH POJIM XHMHU B PA3BUTHUU COBPEMEHHBIX
TEXHOJIOTUH H MOJIy9eHUU HOBBIX MaTEPHAJIOB;

— Ppa3BHTHE MO3HABATEJIbHBIX HHTEPECOB U MHTENIEKTYAJIBHBIX CIOCOOHOCTEH B Tporiecce
CaMOCTOSITENTFHOTO TMPUOOPETeHUsST XMUMHYECKUX 3HAHUN C HCHOJIB30BAaHUEM Pa3IUYHBIX
HCTOYHHUKOB MHPOPMAIIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

— BOCNHTaHHe YOeKIEHHOCTH TMO3UTHUBHOM pPOJIM XUMHUHU B JKU3HHU COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XHUMHYECKHM TPaMOTHOTO OTHOIIEHUS K COOCTBEHHOMY 3/I0POBBIO U
OKpY>Karollen cpere;

— I[pUMeHeHHe MOJYyYeHHBIX 3HAHUIM YMeHUil s 6e30MacHOTO HCIOJIb30BaHUS BEIIECTB U
MaTepHUajIoB B OBITY, Ha MPOU3BOJICTBE M B CEIILCKOM XO3SIMCTBE, JIJISl PEIICHUS MTPAKTHICCKUX
3aJa4 B TOBCEAHEBHOM KHU3HH, IUTSI MPEAYIPEKIACHUS SBICHUN, HAHOCSAIINX BPEX 30POBBIO
YyeJIoBeKa U OKPYKarollen cpere.

[Tpu ocBoenuu cnenuanbHocTel CIIO TexHU4Yeckoro mpoduis XuMusl u3ydaetcst Kak 0azoBas
y4eOHasi TUCIUIUIMHA B 00heMe 78 4acoB Ha IMEPBOM Kypce.

OCHOBY  JaHHOW TMPOTpaMMBI COCTaBIISIET COJICP)KaHHUE, COTJIACOBAHHOE C TpPeOOBaHHUSIMH
(benepanbHOro KOMIIOHEHTA CTaHAApPTa CPEIHETro (TOIHOT0) 0011ero 00pa3oBaHus 0a30BOr0 YPOBHSI.

OT100p conepkaHust MPOBOMIICS Ha OCHOBE CIIEIYIOIINX BEAYIINUX UICH:

— MaTepuajibHOC CAUHCTBO BCIICCTB MPUPOABLI U UX T'CHCTUYCCKA CBA3b,



— TPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXIY COCTAaBOM, CTPOEHHUEM, CBOMCTBAMH U NPUMEHEHHEM
BELIECTB;

— TI03HaBaeMOCTh MUPA U 3aKOHOMEPHOCTEH XUMHUECKUX MPOILIECCOB;

— OOBsCHSIONIAS W TMPOTHO3UPYIOMIAS POJb TCOPETHUECKUX 3HAHUN I (PAKTOIOTUYECKOTO
MaTepuana,

— KOHKPETHOE XHMHUYECKOE COEIMHEHUE MPEACTaBIseT CcO00i 3BEHO B HEMPEPHIBHON IIeNH
MIPEBPALICHHUI BEIIECTB, OHO YUYaCTBYET B KPYrOBOPOTE XUMHUUECKHUX BEUIECTB U B XMMHUECKOMN
IBOJIIOLINY;

— 3aKOHBI MPUPOJBI OOBEKTHUBHBI M TO3HABAEMbI; 3HAHHE 3aKOHOB XHMHUHU JAeT BO3MOXKHOCTb
YIPaBISATh TPEBPAIICHUSIMH BEUIECTB, HAXOJIUTh OSKOJOTHYECKH Oe30macHble CIOCOObI
IMPOU3BOJACTBA BCHICCTB M MATCPHUAJIOB U OXpPaHbI Opr‘)KB.IOHICfI cpeanl OT XHUMHYECKOIO
3arpsi3HEHUs;

— HayKa U IpaKTUKa B3aMMOCBA3aHbI: Tpe6OBaHI/I$I MMPAKTHUKU — ABYOKYIIAaA CHUJIa pa3BUTHUSA HAYKH,
yCIEXU MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMHU HAYKU;

— pa3BUTHE XMMHUYECKOM HAyKM M XHMMM3alWs HApOJHOIO XO35MCTBA CIIy>)KAT HHTEpPEcam
YyenoBeka W oOmecTBa B IEJIOM, HMEIOT TyMAaHUCTUYECKUH XapakTep M MPHU3BAHBI
CIOCOOCTBOBATH PEIICHHUIO IIT00ATBHBIX MTPOOIEM YeTTOBEUECTBA.

[Ipu cTpyKTypHpOBaHMM COAECpKaHUS Y4YEOHOW AUCIUIUIMHBI YUUTHIBAJIACh OOBEKTHUBHAS
pealbHOCThb—HEOONBIIION 00bEeM YacoB, OTHYIIEHHBIX Ha W3y4YeHHE XHUMHH, H CTPEMJICHHE
MaKCHMaJbHO COOTBETCTBOBATh MJIESM pa3BUBarolero ooyueHus. [lostomy TeopeTnueckrue BOMpPOCHI
MaKCUMaJIbHO CMCHICHBI K HAYAJly U3YUCHUSA AUCHUILIIMHBI, C TCM 4TOOBI HOCJ'ICIIYIOHH/Iﬁ @aKTHHGCKI/Iﬁ
MaTepHaj pacCMaTPUBAJICS HA OCHOBE M3YYCHHBIX TCOPHH.

Peanuzanusi NeAyKTUBHOTO MOJXOAAa K HM3YUYEHHUI0O XHMHUU CIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OMEpaluii MBIIIJICHHS, KaK aHaJN3 U CUHTE3, 0000I1IeHne U KOHKPETH3aIusl, CPaBHEHUE U
aHaJIOTHs, CUCTeMATHU3aIMsl U KiIacCu(UKALIUA U Jp.

CHGIII/I(i)I/IKa HU3YUCHUA XUMHH TIpU  OBJIAACHHUU HpO(i)GCCI/ISIMI/I U CIHCIHUAJIBHOCTAMHAU
TEXHUYECKOTO MPOous oTpakeHa B Kaxaou Teme pasnena «ConaepxkaHue ydeOHOW TUCIUTIIIMHBD B
pyopuke «[IpodunbpHble U MPOPECCHOHATHHO 3HAYUMBIE DIIEMEHTHI COACPKAHUSI). DTOT KOMIIOHEHT
peanusyeTcs Mpu WHAUBUAYATHHONW CaMOCTOSTEIBHON paboTe oO0yJaromuxcs (Hamucanue pedeparos,
MOATOTOBKA COOOIIEHUH, 3aluTa IPOEKTOB), B TIpollecce YIeOHOU JeATeTbHOCTH MO PYKOBOJCTBOM
npenoaaBaTeisd (BI)IHOHHGHI/IG XUMHYECKOT'O OKCIICPUMEHTA — J'Ia60paTOpHI)IX OIIBITOB U MPAKTUYCCKUX
paboT, perieHrne MPakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33134 U T.11.).

B mporpamme TeopeTudeckue CBEACHHs AOIMOJHSIOTCS JAEMOHCTpalUsMHU, Jab0paTopHBIMU

OIIbITAMHU U NPAKTUYCCKUMU pa60TaMI/I.



[lpy m3yuyeHHUM XUMHUU 3HAYUTEIBHOE MECTO OTBOJUTCS XHMHUYECKOMY 3KcrepuMeHTy. OH
OTKPBIBAET BO3MOKHOCTH ()OPMHUPOBATH Y CTYIEHTOB CIELMaIbHbIE MIPEIMETHBIE YMEHHUs paboTaTh ¢
BEIIECTBAMH, BBIIOJIHATh IMPOCTbIE XUMHMUYECKHE OIBITHI, YYUT O€30IMaCHOMY M HKOJOTHYECKU
IrpaMOTHOMY OOpallleHHIO C BEIIECTBAMH, MaTepralaMH U IIpolieccaMy B OBbITY U Ha IPOM3BOJICTBE.

[IporpamMa cOOEpXHUT TeMaTukKy pedeparoB Ais OpraHu3alMd  CaMOCTOSTEIbHOM
NESITeTbHOCTH CTY/ICHTOB, OBJIA/IEBAIONINX CIIEHUAIBHOCTAMHU TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO
npoduieit B yupexxaenusx CI1O.

B mponecce m3yueHuss XuMUM BakHO (hOpMUpPOBaTh HMH(OPMAIMOHHYIO KOMIIETEHTHOCTb
cryaeHToB. IlosToMy mnpu opraHuzanMu CaMOCTOATENBHOW pabOThl HEOOXOIMMO AaKILEHTUPOBATh
BHUMaHHE 00y4aromuXxcs Ha TIOMCKe MHPOPMAIIMH B CpelicTBaX Macc-mMenua, uTepHere, B yueOHOU U
CIIEIUATIBHOM JIUTEpaType ¢ COOTBETCTBYIOUIMM O0()OPMIICHHEM U IPEICTABICHUEM PE3YJIbTaTOB.

B nmporpamme KypcuBOM BblAEIEH MaTepuall, KOTOPbIM MpU U3y4eHUU y4yeOHOW TUCLUIUIMHBI
«XUMHUS» KOHTPOJIIO HE NOJIEKHUT.

IIporpamma cOnEpKUT TEMATUYECKUI TUIaH, OTPAKAFOIINI KOJIUYECTBO YACOB, BBIIEIIEMOE HA
M3ydeHHe XMMUHU TPU OBJIAJICHUH CTYACHTAMH MPO(ECCHii TEXHHYECKOTO MPOPHIISL.

[TporpammMoii mperycMOTpeHa CaMOCTOSATENIbHAs BHEAyAWTOpHas paloTa, BKIOYAOLIAs
MOJrOTOBKY cooOIIeHui, pa0oTa Haja »SIEKTpOHHOW IHpe3eHTauueid, pabora ¢ pedepaTamu,
1abopaTopHbIe PabOTHI, CAMOCTOSITEIbHBIE PAOOTHI.

@OopMBI TEKYIIETO KOHTPOJS: OINPOC, KOHTPOJIbHBIE pPalOOThI, MpPaKTHYECKHEe paldoThI,
caMocTosiTeNIbHbIe pa0oThl. MTOroBbIi KOHTPOJIb MPOBOAUTCS B (opme IuddepeHIupoOBaHHOTO

3a4cTa.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

1. BBeaenue
HaquHe METOAbI ITO3HAHUA BCHICCTB U XUMHUYCCKHUX $IBJ'I€HI/II7L POJ'II) BKCHCpI/IMeHTa %1 T€0pI/II/I B
XUMHUU. MOJIGJ'II/IpOBaHI/IC XUMHUYCCKHUX HpOIIGCCOB. TGXHI/IKa 6630HaCHOCTI/I B Ka6I/IH€TC XUMHUH.

L.OPTAHUYECKASA XUMUA

1.1. OcHOBHbIE IOHATHSI OPrAaHUYECKOl XUMHH U TEOPUSI CTPOCHHUSI OPraHNYeCKUX COeIMHECHM I
IIpeamer opranuvecko XuMuUM.IIpUponHBIE, MCKYCCTBEHHBIE U CHUHTETHYECKHE OPraHUYECKHUE
BemecTBa. CpaBHEHUE OPraHUYECKUX BEHIECTB C HEOPraHUYECKUMH.

BanenTHOCTE. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCIMHEHHSI aTOMOB B MOJIEKYJIBI IO BAJICHTHOCTH.
Teopust crpoenusi oprannueckux coefuHeHuii A.M. byrtiiepoBa. OCHOBHBIE MOJOKEHHUS TEOPUHU
XUMHUYECKOro cTpoeHus. M3omepuss um u3oMmeppl. XuMU4eckue (QOopMyJIbl U MOJETH MOJEKYNI B
OpraHUYEeCKON XUMUHU.



Kaaccudukxanus oprannyeckux BemecTB. Kiaccudukanus BemecTB MO CTPOCHUIO YIIIEPOIHOTO
CKeJlleTa M HalW4uio (PyHKIMOHAIBHBIX Tpymnmn. ['omonorn u romosorus. Hayama HOMEHKIATyphI
IUPAC.

Kanaccudukanmna peakumii B opraHmyeckoil XumuM. Peakuuu npucoenvHeHus (TUIpUpPOBaHMS,
raJJOTeHUPOBAHUS, TUAPOTAIIOreHUPOBAHMS, THIpaTaluu). Peakiyuu oTwmenyieHus (JeruapupoBaHus,
JeTUApOraloreHUPOBaHus, leruaparanun). Peakunu 3amenienus. Peakiuu nzomepusanum.

JdemoncTpauuu. Mogenu MoOJeKyd TOMOJOTOB W HM30MEPOB  OPraHMYECKUX COEIMHEHUM.
KauectBeHHOE 0OHapy»)eHUE yriepoa, BOJOPO/Ia U XJI0pa B MOJIEKYJIaX OPraHuYeCKUX COeIMHEHUH.
JlabGoparopHble onbIThI. MI3roTOBIIEHHE MOENIECH MOJIEKYJI OPraHUYECKHX BEIIECTB.

IIpodgunbHbie 1 MpodeccCHOHAIBLHO 3HAYUMBbIE 3JIeMeHThI cofepkanus. [lonsartue o cyOcTpare u
pearenTe. Peaknuum OKMCIEHUS M BOCCTaHOBJIEHUS OpraHuuyeckux BemectB. (CpaBHeHHE
KJ1acCU()UKALMU COeNMHEHUN U KIIaCCH(PHUKAIINN PEeaKuil B HEOPraHUYECKOM U OPraHUYECKON XHUMHUHU.

1.2. YriieBoaopoabl M UX NPUPOJAHbIE HCTOYHUKH

AJIKaHBbI. AJIKaHbl: TOMOJIOTMYECKUH psAJ, HU30MEpUs U HOMEHKJIAaTypa aJKaHOB.XHMHUYECKHUE
CBOMCTBa anKkaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMellleHUe, pas3loKeHUe, JAEeTUAPUPOBAHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOICTB.

AJIKeHbl.  DTWIEH, €ro  IMojy4eHue  (IeruApUpOBaHHMEM  dTaHa,  JeMoJIMMepu3anuen
MOJMATUIICHA). [ OMOJIOTHYECKUN psifi, U30MEpHsi, HOMEHKJIATypa aJIKEHOB. XUMHUYECKHE CBOWCTBA
STUJICHA: TOPEHHE, KaueCTBEHHbIE peakiuu (oOecrBeunBaHre OpPOMHOW BOJBI W pacTBOpa
[IepMaHraHaTa Kajius), rujparanus, noiumepusanus.[Ipumenenne sTuiieHa Ha OCHOBE CBOMCTB.
JAuenbl M kayuyku. [loHATHE O JMEHax Kak YIJIEBOAOPOJAaX C JABYMS JBOHMHBIMH CBA3SIMHU.
ConpspkeHHble TueHbl. XUMUYEeCKUE CBOMCTBA OyTanueHa-1,3 u u3onpena: odbecuBeynBaHue OpOMHON
BOJIbI U MOJIMMEpPHU3aLUs B KayuyyKd. HaTypanbHbIil 1 CUHTETHYECKUE KayuyKu. Pe3uHa.

AJxkuHBbI. AnetnieH. XMMHUYECKHE CBOMCTBA alleTHJIEHAa: TOpeHue, oOeclBeurBaHue OPOMHOM BOJIBI,
MIPUCOEANHEHNE XJIOPOBOAOpOJa M ruaparauus. llpuMeHeHue areTusieHa Ha OCHOBE CBOWCTB.
Me:xxknaccoBasi U30MepHUs € aJIKaJUEeHaMU.

Apenbl. ber3on. Xumudeckue cBolicTBa O€H30J1a: TOPEHUE, PEAKIIUK 3aMeIIeHUsl (TaJlOTeHUPOBaHUE,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHbie MCTOYHMKH YriaeBoaopoaoB. [IpupoaHblii ras: cocraB, NPUMEHEHHWE B KadecTBE
TOIINBA.

Hedts. CoctaB u nepepadborka Hedtu. [leperonka et HedrenpoaykTsr.

JemoncTpanun. I'openne MeraHa, dTuieHa, aneTwieHa. OTHOLIEHHE MeTaHa, STUJICHA, alleTUIIEHa U
OeH3oa K pacTBOpaM IepMaHraHara Kajauss ¥ OpomHoi Boje. [lomyueHue sTuieHa peakuuei
JeTupaTtaluy 3TaHoJa, alleTUJeHa — TUAPOIM30M KapOujaa Kanblus. Pa3nokeHue kaydyka mpu
HarpeBaHuu, UCIBITAHUE MTPOIYKTOB Pa3yIOKEeHUs HA HenpeaenbHocTh. Komtekius o0pa3ioB HedTH U
HeprenpoayktoB. Komnekuusa «KameHHbIN yroib U NPOAYKLHS KOKCOXUMUYECKOTO MMPOU3BOICTBAY.
JlabopaTopHble onbIThl. O3HaKOMJIEHHE C KOJJIeKUueH o0pa3lnoB HEPTH U MPOIYKTOB €€
nepepaboTku. O3HaAKOMIIEHHE C KOJUIEKIIMEH KaydyKoB U 00pa3liaMu U3AEIHIA U3 PE3UHBI.
IIpopunibabie ¥ NpoecCHOHAIBLHO 3HAYMMBIE JJIeMeHTbI coaepaxkanusa. Ilpasuno B.B.
MapkoBuukoBa. Knaccudukanus u HazHaueHHe KayuyykoB. Knaccudukauus v HazHaueHHE pPE3UH.
Bynkanuzanus kaydyka.

[Tonyyenue areruieHa MHUPOJM30M MeTaHA W KapOWUIHBIM crocoOom. Peakmus moimMepu3amun
BuHUIXJIopuAa. [lonuBuHuUIXIOpUA U ero npuMeHenue. Tpumepusays aueTuieHa B 0eH3011.
[Tonsitue 06 skcTpakiuu. BoccraHoBineHne HUTPOOEH301a B aHUIMH. [ OMOJIOrHYECKU psJl apeHOB.
Tonyon. HutpoBanue tonyoina. TpoTu.



OcHOBHBIE HAIPaBJIEHUs POMBIIUICHHON MepepaboTKH MPUPOJHOTO rasa.

[TomyTHBIH HEeTIHOM ra3, ero nepepadoTka.

[Tponiecchl TPOMBIIIIICHHOH nepepaloTKu HEPTH: KPEKHHT, pudopMuHT. OKTaHOBOE YMCIIO OCH3MHOB
U LIETAHOBOE YHCJIO IU3EJIbHOTO TOIIHNBA.

Koxcoxnmmueckoe Mpou3BOACTBO U €T0 MPOTYKIIHSL.

1.3. Kucjiopoacoaep:kaniue opranmnieckue coeJuHeHust

Cnuprsel. Ilonydyenue sTaHona Opo’KEHHEM IUIIOKO3bI M THJApaTanued sTuieHa. ['mapokcuiibHas
rpynna kak ¢QyHKUMOHaiIbHas. IloHATHE O mnpenenbHBIX OJHOATOMHBIX CIHUPTAX. XHUMHUYECKUE
CBOWCTBA JSTaHONA: B3aMMOJEHCTBHE C HATpUeM, OOpa3oBaHHME TPOCTHIX M CIOXKHBIX 3(PHUPOB,
OKHCJIeHUE B anpjerui. IlpuMenenue 3TaHona Ha OCHOBE CBOMCTB. AJIKOIOJIU3M, €r0 MOCJIEACTBUS U
HpeAyHpexICHUE.

I'mueprH Kak NpeacTaBUTENb MHOTOATOMHBIX CIUpTOB. KauecTBeHHas peakuus Ha MHOIOATOMHBIE
cnupthl. [Ipumenenue rmnepusa.

®enos1. Dusnueckue W XUMHUYECKHE CBoOWcTBa (peHosa.B3zaumHOe BiMsSHHE aTOMOB B MOJIEKYJIe
¢deHona: B3aUMOJEMCTBUE C TMIPOKCUAOM HATpusi M a30THOM kucnotoi. IIpumenenue Qenosna Ha
OCHOBE CBOWCTB.

Aasbaeruaspl. [lonstue 06 anpaerngax. AiapaeruaHas rpynna kak pyHkuroHanbHas. @opMmanbaerui u
€ro CBOMCTBA: OKHMCIICHHE B COOTBETCTBYIOIYIO KHUCIIOTY,BOCCTAHOBJICHHE B COOTBETCTBYIOIIHN CITUPT.
[Tonmy4yeHne anbIeru 0B OKUCICHHUEM COOTBETCTBYIOUIMX CHUPTOB. [IpuMmeneHune ¢gopmarnbaernia Ha
OCHOBE €TI0 CBOMCTB.

KapOonoBble kuciaorel. Ilonatue o kapOoHOBBIX kHcioTax. KapOokcuipHas rpynma Kak
¢byHKUMOHANBbHAS. ['OMONIOTMYECKHI psJl MpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomyyenne KapOOHOBBIX KHCIOT OKHUCJICHHUEM ajbJEruj0oB. XUMHUYECKHE CBOMCTBAa YKCYCHOH
KHUCJIOTHI: OOIIME CBOWCTBA C MUHEpPAIbHBIMM KHCIOTAaMH M peakuus stepuduxanmu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. BbICIINE JKHpHBIE KHCIOTHI Ha IIPUMEpE NMaIbMUTUHOBON U
CTE€apUHOBOM.

Caoxuble 3¢upsbl U kupbl. [lonydyeHue crnoxHbIx 3¢upoB peakuuent srepudukanuu. CroxHbie
a¢dupsl B mpupoe, ux 3naueHue. [Ipumenenne cioXHbIX 3QUpoB Ha OCHOBE CBOMCTB.

XKupsr kak crnoxHble 3pupbl. Knaccudukamus >xupoB. XMMHUYECKHE CBOMCTBA >KMPOB: THJIPOJIN3 U
TUIPUPOBAHUE )KUIKUX KUpOB. [IpuMeHeHNe )KupoB Ha OCHOBE cBOMCTB.MbLia.

YriaeBoabl. YTieBoabl, MX Kilaccuukanus: MoHocaxapuabl (TiIIoKo3a, (pykrosza), aucaxapujabl
(caxaposa) u moxrcaxapubl (Kpaxmai U HeJUTII03a).

I'moko3a — BeIecTBO C JIBOMCTBEHHOW (yHKLIMEH — albJeruAOCIUPT. XUMHUECKHE CBOICTBa
TJIIOKO3bl: OKHCIIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIIUPTOBOE OpOKEHHUE.
[IpuMeHeHne IrIF0KO03bI HA OCHOBE CBOWCTB.

3Ha4YeHHUE YIJIEBOJOB B KMBOW MPUPOJE U KU3HM 4esoBeka. [[oHATHE 0 peakiusax MOJUKOHIEHCAUN
Y TUAPOJIM3a HA IIPUMEPE B3aUMOIIPEBPALLICHUN: TTII0KO3a —TI0JIUCaXapul.

JemoncTpanuu. OKuciIeHNE CupTa B anbaerua. KauecTBeHHbIE peakllnid HA MHOTOATOMHBIE CITUPTHI.
PactBopuMOCTh (eHONa B BOAE NpH OOBIYHON TemIieparype M Hpu HarpeBaHuu. KadecTBeHHBIE
peakuuu Ha ¢peHon. Peakius cepeOpsHOTo 3epKaia aiabAerua0B U INoKo3bl. OKHCIeHHE albAETHAO0B U
TJIIOKO3bl B KHUCIOTY ¢ momoinbio ruapokcuaa menu(ll). KauecTBennas peakiuss Ha Kpaxmai.
Komnnekuus apupHbIix maces.

JlaGopaTopHble OmbITBI. PacTBOpeHHE INIMIIEpHHA B BOJE M B3aUMOJEHWCTBUE C THUIAPOKCHUAOM
meau(Il). CpoiicTBa yKCYCHOW KHCIOTHI, OOLIME CO CBOWCTBAMHU MHHEPATbHBIX  KHCIOT.



JlokazaTenbCTBO HEMPEAEIBLHOTO XapaKkTepa *KUAKOTo *Kupa. BzaumoaecTBue r0K03bl U caxapo3bl C
ruapokcuaoM meau(Il). KauectBennas peakius Ha Kpaxmall.

IpoduibHbie U NPOGECCHOHAIBHO 3HAYUMbIE 3JIEMEHThI CoAepKaHusA. METUIOBBIN CIUPT U €0
WCIIOb30BAaHUE B KAue€CTBE XUMHUYECKOTO ChIphs. TOKCHMYHOCTh METAaHOJA W MpaBWiia TEXHUKHU
0€30IacHOCTH MPH padoTe ¢ HUM. DTUIICHTJIMKOJIb U €0 MPUMEHEHHE. TOKCHYHOCTh ATUIICHTITUKOISA 1
MpaBujia TEXHUKWA O€30MaCHOCTH MPH padoTe ¢ HUM.

[Tonyuenue dheHONa U3 TPOIYKTOB KOKCOXUMHUYECKOTO IMTPOM3BOJICTBA U U3 OCH307Ia.
[MonukonaeHcamus Gopmanbaeruaa ¢ GeHosoM B GeH0I0(GOPMAIBACTHIHYIO CMOJTY. AIlETalbACTH/I.
[TonsiTue 0 KeToHax Ha npuMepe areToHa. [I[puMeHeHue aleToHa B TEXHUKE U ITPOMBIIIJICHHOCTH.
MHuoroo6pa3ue kapOOHOBBIX KHCIIOT (I[aBeJIeBasi KUCIOTA KaK IByXOCHOBHAsI, aKPUJIOBasi KUCIIOTa KaK
HemnpenenbHast, 0CH30MHAs KHCIIOTa KaK apOMaTHUYECKas).

[InenkooOpa3yromue wmacia. 3aMeHa >XUPOB B TEXHUKE HEMHUIIEBBIM ChipbeM. CHHTETHYECKHE
MOIOIIUE CPEACTBA.

MomnouHokucioe OpoxkeHue TIoKo3bl. Kucrnomonounsie npoaykTel. CHIOCOBAaHHE KOPMOB.
HutpoBanue nemntonossl. [lupokcusus.

1.4. A3oTcoaep:kamue opranndeckue coequnenus. [oaumepni

Amunbl. [lonstue 00 amuHax. Anudarnueckue aMUHBI, WX KIACCH(PUKAIMI W HOMCHKIATYpA.
AHMIIMH, Kak opranuueckoe ocHoBaHue. [lomyuenue anunmHa u3 HUTpoOeH30ma.llpumenenune
AHWJIMHA HAa OCHOBE CBOWCTB.

AMMHOKHCJIOTbI. AMHHOKHCIIOTHI Kak aM(oTepHbIe U YHKIIMOHAIBHBIC OPraHUYCCKUE COCAMHCHHUS.
XHUMHYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aUMOJEICTBUE CO IIeJI0YaMH, KUCIOTaMU U IPYr ¢ APYroM
(peakuusa mnonukoHaeHcauuu). IlenTunHas cBA3b W nmonunentuabl. [IpuMeHeHHWE aMHHOKHMCIOT Ha
OCHOBE CBOMCTB.

Beaku.llepBuynasi, BTOpUYHAs, TpPETHYHAs CTPYKTYpbl OelIKoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
ropeHue, AeHaTypaius, THAPOJIN3, [IBETHIE peakiuu. buonorndeckue GyHKInu OEIKOB.

Iosmmepsl. benku u noircaxapuibl Kak OMOMOIUMEPBI.

[lmactmaccel.  IlomyyeHne  MOJUMEPOB  pEAKIMEN  MOJMMEPU3ALMU W TOJMKOHJCHCAIUU.
TepmoracTHYHBIE U TEPMOPEAKTUBHBIE TUTacTMAacChl. [IpencraBuTenu miacTMace.

Bonokna, ux knaccudukanusa. I[lomydeHue BoJOkKOH. OTHeNbHBIE NPEACTABUTENN XUMHYECKHX
BOJIOKOH.

JemoncTpaumnu. B3auMonencTeue aMMHuaka M aHWIMHA C COJIIHOM KHUCIOTOW. Peakius aHwnvHa ¢
OpoMHOI1 Bomo#l. [lokazarenbcTBO HamWuusl (YHKIIMOHAIBHBIX TPYII B PacTBOpPax aMHHOKHUCIOT.
PactBopenue u ocaxxiaenue OenkoB. LIBeTHble peakiuu 0enkoB. ['opeHue NTUYBETO Mepa U MIePCTIHOM
HUTH.

JlaGopaTopHble onbIThbl. PacTBOpeHne 6enkoB B Boge. OOHapykeHHE OEIKOB B MOJIOKE U B MSICHOM
OynwoHe. [leHaTypanusi pacTBopa Oelka KypUHOTO SIIa CIUPTOM, PACTBOPAMHU COJICH TSKEITBIX
METaJUIOB U MPH HArPEBaHUH.

IIpakTnyeckue padorsl. PerieHre >KCepUMEHTANBHBIX 3a/1a4 Ha WACHTU(DUKAIIMIO OPraHUuYEeCKUX
coenuHeHuil. Pacmo3HaBaHue MIacTMacc M BOJIOKOH.

IIpodpniabHble M NpodeccCMOHATBLHO 3HAYUMbIE 3JIEMEHTBbI COAEpP:KAHUS. AMUHOKANPOHOBAs
kucnota. KarnpoH kak mpeJcTaBUTENh MOJUAMUAHBIX BOJOKOH. Mcronp3oBaHue ruaponn3a OeIKoB B
npombinuieHHOCTH. [lomuBuHMIIXIOpU, TonuTeTpadTopITIiieH (Tedon). dernomodopmanbaeruHbe
mactMmaccel. Lemnymona. [IpombinneHHOE MPOU3BOICTBO XUMUYECKUX BOJIOKOH.

II. OBIIIAA U HEOPTAHUYECKASA XUMUSA



1.1. OcHOBHbIE MOHATHS U 3AKOHBI XUMHH

OcHoBHbIe NOHATHA XuMHH. BemectBo. Atom. Mornekyna. XUMHUYECKUN 3JEMEHT. AJIOTPONUSI.
[Ipocteie u cioxHble BeuecTBa. KaueCTBEHHBIM U KOJIMYECTBEHHBI COCTaB BEIIECTB. XHUMHUYECKHE
3HaKku U popmynbl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsipHas Macchl. KonruecTBo BelecTna.
OcHoBHBIE 3aKOHBbI XUMHHU. CTEXHOMETpUs. 3aKOH COXPAaHEHUsI MacChl BEIIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYpPBL. 3aKOH ABOTraipo U CIECICTBUS UX HETO.

PacueTrHble 3a1aun Ha HAXOXKAECHUE OTHOCUTEIIBHOW MOJIEKYJISIPHOM MaccChl, ONPENEIEHHE MacCOBOM
JI0JIA XUMHUYECKUX HJIEMEHTOB B CJI0KHOM BEILIECTBE.

JdemoncTpauuu. Moaenm aTOMOB XMMHYECKHUX JIEMEHTOB. MoJeln MOJEKYJ MPOCTBIX U CHOKHBIX
BemecTB (mmapocrepkneBble u Crroapra—bpurieba). Komeknus TpOCTHIX W CIOKHBIX BEIIECTB.
Hekortopeie BemecTBa koimudecTBOM | Moib. Mojaens MOJISIPHOTO OOBbeMa Ta30B. AJUIOTPOIUS
docdopa, KHUCIOpOa, OJIOBA.

IIpopnibHbie W 1NpPodecCHOHAIBLHO 3HAYHUMbIC JJIEMEHTbI COJEPKAHHUA. AJUIOTPOIHbIE
Moaudukauu yrieponaa (anmas, rpaduT), KUclIopoaa (KHCIOpOA, O30H), ojoBa (cepoe u Oernoe
0110B0). [ToHsATHE O XMMHUYECKON TEXHOJIOTUU, OUOTEXHOJIIOTUN U HAHOTEXHOJIOTHH.

1.2. Ilepmonmyeckmii 3akoH u Ilepumogumyeckasi cucrema XuMH4YecKHX 3JjemeHtoB JI.HU.
MenpeiieeBa 4 CTpOEHHE aTOMa

[epuoanuecknii 3axon /.M. MenneneeBa. Otkpwitue /.M. MenneneeBsim [lepuoanueckoro
3akoHa. [lepuoamueckuii 3akoH B hopmynmposke .M. Menneneesa.

[lepuonuueckass Tabaua XUMHUYECKHUX 3JIEMEHTOB — Irpaduueckoe OTOOpaKeHHE IMEePUOANYECKOIrOo
3akoHa. CTpyKTypa NepuoAMYecKOl TaOIULbl: Mepuoabl (Manble W OoJbIINE), TPyNIbl (IJIaBHAsS U
moOoyHas).

Crpoenne aroma u nepuoanmyeckuii 3axon/[.LM. MenpaeneeBa. AtoM — cioxHas vactuua. fupo
(MIpOTOHBI U HEWUTPOHBI) U DJIEKTpOHHas obosouka. M3otombl. CTpoeHHE AJIEKTPOHHBIX 000JO0YEK
aTOMOB DJJIEMEHTOB MaJIbIX MepuoIoB. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX O000JI0YEeK aTOMOB
AJIEMEHTOB OOJBIIMX MEPHOJ0B (HMEpeXOaHBIX 31eMeHTOB). Ilonarue o6 opbOuransax. s-, p- u d-
OpOurtanu. DneKTpOHHBIE KOHPUTYpAITUU aTOMOB XUMUUYECKHUX 2JIEMEHTOB.

CoBpemeHHass (GOpPMYIHpPOBKA MEPUOJUYECKOTO 3aKOHA. 3HAYEHHE MEePHOAMYECKOrO 3aKOHA MU
MIEPUOJUYECKON CUCTEMBI XMMHMUeCKHX d3ieMeHToB J[.M. MenneneeBa 11 pa3BUTHS HAyKd U
ITOHMMAaHHsI XUMHUYECKON KapTHHBI MUPA.

Jemoncrpanuu. Pasmuunbie ¢opmbl Ilepumonuueckoil cucrembl XumMHueckux 3iaemeHToB J[I.
MenneneeBa. /lunamuyeckue TaOnaMubl Juis  MojenupoBaHus — [leproguuyeckod  CHCTEMBI.
DnexTpu3anus Tel U UX B3aUMOJIEHCTBUE.

JlaGopaTopHble omnbIThbl. MonenupoBanue moctpoeHus: Ilepmoanueckoil TaOIUIBI XUMHUUYECKHX
3JIEMEHTOB.

IIpodpunibHble W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTBI COJepKaHMsA. PaanoakTHBHOCTB.
Hcnonp30BaHne paMOaKTUBHBIX M30TONOB B TEXHUUYECKUX LENSAX. PEHTITE€HOBCKOE M3IIyUYEHUE U €r0
HCIOJIb30BaHNE B TEXHUKE U MEAUIMHE. MOJenInpoBaHne Kak METO/ IPOTHO3UPOBAHNUS CUTYallMl Ha
IIPOU3BOJICTBE.

1.3. CTpoenue BemecTBa

Honnas xumMmuueckasi cBsi3b. KaTHOHBI, WX oOpa3oBaHHE W3 aTOMOB B pe3yibTare Iporecca
OKHCIICHHs. AHHOHBI, UX 00pa30BaHUE M3 aTOMOB B pe3yJbTaTe MpoIecca BOCCTAaHOBJICHUs. MoHHas
CBsiA3b, KaK CBA3b MCXKAY KAaTHOHAMHM W aHHUOHAMM 3a CYET OJJICKTPOCTATUYCCKOI'O MPUTKCHUA.
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Knaccuukanuss MOHOB: MO COCTaBy, 3HAKY 3apsia, HAJIMYUIO THAPATHOM o00ojouku. MoHHBIE
KpUCTaJIIM4ecKue pemerkd. CBoNWCTBa BELIECTB ¢ MOHHBIM THIIOM KPUCTAJUIMUECKOHN PELIETKH.
KoBaneHTHasi XxuMuyeckasi cBsi3b. MexaHu3M OOpa3oBaHMs KOBAJCHTHOH CBs3W (OOMEHHBIH U
JOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULATENbHOCTh. KOBajeHTHBIE MOJSpHAs U HEMOJIApHAs CBS3H.
KpatHocTe kOBanmeHTHO# cBsizu. MoJieKyasipHble U aTOMHBIE KpUcCTajuiMueckue penieTku. CBoiicTBa
BEILIECTB C MOJIEKYJISIPHBIMU U @TOMHBIMHU KPUCTANIMYECKUMH PELIETKAMH.

Mera/uinyeckas ¢Bsi3b. MeTamnueckas KpUCTALINYECKAs PELIETKA U METAIMYECKass XUMHUUYECKast
cBA3b. PU3NUECKHE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHMSI BelleCTB M BOJOPOIHAasi CBfA3b. [Bepioe, XKUIKOE U razoo0pasHOe
cocTostHUs BeulecTB. llepexos BelecTBa U3 OJHOIO arperaTHOro COCTOsIHUS B zpyroe. BogoponHas
CBSI3b.

Yucroie BemecTtBa M cMecH. [loHsTHE O cMecu BemiecTB. 'OMOr€HHBIE M T'€TEPOTE€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECEH.
Jucnepcuble cuctrembl. [lonstue o mucnepchoit cucreme. [ucnepcHas ¢asa U IucrepcUOHHAas
cpena. Kinaccudukanus nucnepcHbix cucteM. [ToHATHE 0 KOJIJIOUIHBIX CHCTEMAaX.

JemMoncTpanuu. Mojens KpHCTAJUIMYECKOH pemieTku xmopuna Hatpus. OOpasibl MUHEpAIOB C
MOHHOM KpUCTAJUIMYECKOW PEIIETKOM: KajlblUTa, raauta. Mojaeln KpUCTANIMYECKUX PELIETOK
«cyxoro Jipaa» (wiu Homa), anMasa, rpadura (wiam kBapra). [IpuOopbl Ha KHIKHX KpUCTAILIAX.
OO6pa3ipl pa3IMYHBIX JUCHEPCHBIX CHUCTEM: AIMYJIbCHUM, CYCIEH3UH, a’po30Jied, reie U 307ei.
Koarynsmus. Cunepesuc. Ipdext Tunmans.

JlabopaTopuble omnbiThl. [lpuroroBnenue cycneHsuu kapOoHaTa Kainbuuss B Boze. llomyuenue
3MYJIbCUM MOTOPHOT0 Maciia. O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM.

IIpodunbHbie U MpPodecCHOHANBHO 3HAYMMBbIE JJIEMEHTHhI coaepkaHus. [loMIpHOCTH CBSI3U U
nosisspHOCTh Mouiekynbl. Konpencanusi. Tekydects. Bosronka. Kpucrammmzarus. CyOnumanus u
necyonumanus. AHOManuu (U3NYECKUX CBOUCTB BOAbI. JKHIKHE KpUCTaibl. MuHepanbl U TOpHbIE
MOPO/bl KAaK MPHUPOJHBIE CMECH. DMYJIbCUU U CYCHEH3UHU. 30 (B TOM YHCIE a’po30JiM) U Tellu.
Koarymsmus. Cunepesuc.

1.4. Bona. PacTBOpBI. DIeKTPOIUTHYCCKAS TN CCOLUALHA

Bona. PacrBopel. PacTBopenne. Boxa xak pactBopurens. PactBopumocts BemiecTB. HachlleHHble,
HEHACBILICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBHUCHUMOCTh PAacTBOPUMOCTH Ta30B, XHUAKOCTEH U
TBEPJIbIX BEIIECTB OT Pa3IMYHbIX (DAaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJMTHYECKAST JMCCOUMANUS. OJEKTPOJIUTHl U  HEIIEKTPOIUTHI. DNEKTPOJIUTUYECKAS
qucconuanys. MexaHu3mMbl 3JIEKTPOIUTUYECKON AUCCOLMAIIMM JUIsl BEIECTB C PA3IMYHBIMUA THIIAMHU
XUMHUYECKOHN CBS3U. ['MapaTupoBaHHBIE U HETHIPATUPOBAHHBIE MOHBI. CTENEHBb JIEKTPOIUTHYECKOMN
nuccouuanui. CusabHble U ciadble AIeKTPoInuThl. OCHOBHBIE MOJI0XKEHHUS TEOPUH AIIEKTPOIUTHYECKON
aucconuanuu. KucioTsl, OCHOBaHMS U COJIM KaK JIEKTPOJIMTHI.

Jemoncrpanuu. PactBopuMocTs BemiecTB B Bojae. CoOupaHue razoB METOJOM BBITECHEHHUS BOJIBI.
PactBopeHne B BoJe cepHOM KHUCIOTBI M coneil amMMmoHus. OOpa3lbl KpUCTAJUIOTUAPATOB.
N3rorosneHne TUIICOBOM MOBA3KU. McnblTaHME PacTBOPOB JJIEKTPOJIUTOB U HEIIEKTPOJIUTOB Ha
MpeaIMeT JUCCOLUAUU. 3aBUCUMOCTb CTETIEHU 3JIEKTPOIUTUYECKON AUCCOIUAIMH YKCYCHOU KUCIIOTHI
0T pa30aBieHHs pacTBopa. J[BMKEHHE OKpAIIEHHBIX MOHOB B 3JIEKTpUuYecKoM moje. Ilpurorosnenue
KECTKOM BOJbI M yCTpaHEHHE ee KeCTKOCTH. MoHuThel. OO0pa3ubl MUHEpPAIbHBIX BOJ PA3IUYHOIO
Ha3HA4YCHMS.
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IIpakTnueckas padora. [Ipurorosinenue pacTBopa 3aJaHHON KOHIIEHTpALUH.

IIpoduabHbie U MpodeccHoHATBLHO-3HAYMMBbIE 3J1eMeHThI cofiep:kaHus1. PacTBopeHune kak GU3UKO-
xuMudeckuii mpouecc. Termossie 3¢ ¢dexTsl npu pactBopennn. Kpucrtammoruapatsl. Pemenue 3amau
Ha MacCOBYIO JIOJII0 PaCTBOPEHHOrO BelecTsa. [IpuMeHnenne Boabl B TEXHUUECKUX LENsX. JKeCTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHUsl. MuHepanbHbIE BOABI.

1.5. Kinaccnukanus HeOpraumiecKux coeIMHEHNI U MX CBOICTBA

Kucnorsl m ux cpoiictBa. KucioTsl Kak 53I€KTPOJIUTHI, UX KiIacCU(UKALMS 1O PA3IAYHBIM
MpU3HAKaM. XHMMHUUYECKHE CBOMICTBA KHCIOT B CBET€ TEOPUU IJIEKTPOJUTUUYECKON TUCCOLMALUU.
Oco0eHHOCTH B3aWMOJICUCTBUS KOHIICHTPUPOBAHHOW CEPHOH M a30THOH KHUCIOT C METalIaMHU.
OcHOBHBIE CIOCOOBI MOTYYEHUSI KUCIIOTHI.

OcHoBanust U ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KJIACCU(DUKAIMS IO PA3IAYHBIM
Npu3HaKaM. XUMUYECKUE CBOMCTBA OCHOBAHUU B CBETE TEOPHUH SJEKTPOJUTUUECKOU TUCCOIMAINU.
Pa3noxxeHne HepacTBOPUMBIX B BOAie OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOY4YE€HUS OCHOBAHUU.

Coum u nx cBoiicrBa. Coyv Kak 2JIEKTpoUThl. COJIM CPEIHUE, KUCIbIE U OCHOBHbBIC. XUMHUYECKHU
CBOICTBA COJIel B CBETE TEOPHH IJIEKTPOIUTUYECKON qucconnanuu. CrnocoObl MOTyYeHHs CONCH.
I'maponus coneil.

Oxcuapl u ux cBoiicra. ConeoOpasyroniie u Hecosieodpasyromue okcuasl. OCHOBHBIE, aM(pOTEepHBIC
M KHUCJIOTHBIE OKCHJbI. 3aBUCHMOCTh XapaKTepa OKCHJIa OT CTENEHU OKHCIICHHs] 0Opa3yIolero ero
MeTajula. XMMUYECKUE CBOMCTBA OKCHIOB. [loiyueHrne okcuaos.

JdemoncTpaumuu. B3zaumopaeicTBue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KHCIOT C METaJUIaMU.
I'openne docdopa u pactBopeHue npojaykra ropenus B Boje. [lomydyenue u cBoiictBa aMmpoTepHOTrO
ruapokcuaa. HeoOpatumelii tuaponu3 kapOuaa Kaiabius. OOpaTUMBIA TUIPOIN3 COJNEH Pa3IUYHOIO
THUIIA.

JlaGopaTopHble onbIThI. VcnibiTanne pacTBOPOB KUCIOT MHAMKATOpaMu. B3anMoeicTBre MeTaioB
C Kuciotamu. BzauMopencTBuUE KHUCIOT € OKCHUIAAMHU METauIoB. B3anmMoaeicTBHE KHCIOT C
OCHOBaHMSMHU. B3aMOAENCTBUE KUCIIOT C CONSIMH.

HcnbiTanue pacTBOpOB LIENOYEN MHAMKATOpaMU. B3aumonelicTBre menoden ¢ coysiMu. Pasnoxenue
HEpPAaCTBOPUMBIX OCHOBaHUM.

B3aumoneiicteue coseir ¢ mertauiamu. B3aummoneinctsue cosied Ipyr ¢ apyroM. ['maposns coseit
Pa3IMYHOTO THIA.

IIpoduabHbie 1 npodeccHoOHATBLHO 3HAYMMBbIE 3J1eMeHThI colepxkanus. [IpaBuna pazOaBneHus
CepHOM KHCIOTHL. Mcrnonb30BaHME CEPHOM KHUCIOTHI B MPOMBIIUIEHHOCTH. EnKue menouu, ux
WCIIONBb30BAaHUE B TMPOMBILUIEHHOCTH. l'allleHass M HeramieHas W3BEeCTb, €€ IPUMEHEHHUE B
ctpoutenbscTBe. ['Unc u anebacTp, TUTICOBaHUE.

[Tonsitue o pH pactBopa. KuciotHas, menoynas, HeMTpaibHas Cpeabl paCTBOPOB.

1.6. XuMu4yeckue peakuuu

Kaaccudpukanus XuMu4ecKux peakuuii. Peakiinu coemHeHNs, pa3okKeHNs, 3aMelleHHs], 0OMeHa.
Karanutnueckue peakuuu. OOpaTtumble M HeoOpaTUMble peakuuMd. ['OMOTE€HHBIE M TeTepOTreHHbIE
peakiuu. DK30TepMHUECKUE U IHAOTEPMHUECKUE peaklnu. TemnoBoi 3(pPeKT XMMUYECKHX PeaKIHid.
TepMoxumuueckue ypaBHEHHUS.

OKHUCINTE/IbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. CreneHb  okucieHus.  OKHCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKHCIIEHHE. MeToJ 2JIEKTPOHHOro OajlaHca JUlsl COCTAaBIICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
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Cxopoctb XxuMH4YecKHX peaknui. [loHATHE O CKOPOCTM XUMHYECKMX peakUMi. 3aBUCUMOCTb
CKOPOCTH XMMHUECKUX PEAKUUN OT pazIHuHBIX (DAaKTOPOB: MPHUPOJBI PEArHpPYIOIIUX BEIIECTB, MX
KOHLIEHTpAaLUHU, TEMIIEPATypPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIu3aTOPOB.
OOpatuMocTh XHMHU4YeCKMX Ppeakuuii. OOpaTumble W HeoOpaTUMble peakuud. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

Jemoncrpanuu. [Tpumepsl HeoOOpaTUMBIX peakLuil, HAYILUX ¢ 00pa30BaHUEM OCAKa, ra3a WK BOJBL.
3aBUCUMOCTb CKOPOCTH PEaKLUU OT IPHUPOJbI Pearnpyrollux BelecTB. B3anmoneicTBue pacTBopoB
CEepHOM KHCJIOTBI C PAacCTBOpaMM THOCYJb(aTa HATpUs Pa3IMYHOW KOHUEHTpPALMU U TEMIEpaTyphl.
Mogeinp Kunsero ¢ios. 3aBUCHMOCTb CKOPOCTH XMMHYECKON PEAKIMM OT NMPUCYTCTBHS KaTaIu3aTopa
Ha IPUMEPE Pa3JIOKEHUs NIEPOKCHA BOJOPOAA ¢ IOMOLIBIO AMOKCHAa MapraHia U Karaiasbsl. Monens
aJIeKTpou3epa. Mozenb 3JeKTPOJIM3HOM BaHHbI AJIs OJIY4YEeHUs alloMUHMSL. MoJIesib KOJIOHHBI CUHTE3a
amMMHMaKa.

JlabopaTopHble onbIThbl. Peakius 3aMelieHMs MeIU KEJe30M B PACTBOPE METHOTO KyIopoca.
Peakuuu, unyume ¢ o0pasoBaHueM ocajika, Ia3a Wid BOAbl. 3aBUCUMOCTh CKOPOCTU B3aUMOAEHUCTBUS
COJITHOM KHCJIOTBHI C METaJJIaMH OT MX IPUPOJBlL. 3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBUS LIMHKA C
COJISIHOM KHCJIOTOH OT €€ KOHLEHTpalMU. 3aBUCUMOCTh CKOPOCTH B3auMoaencTBus okcuna meau(Il) ¢
CEPHOM KUCJIOTOW OT TEMIIEPATYPHI.

IIpo¢gunbHbie 1 npodgeccHoOHATBHO 3HAYMMBbIE JJ1eMeHThI cofep:kaHus. [lousarue o0 anexTponuse.
DNEKTPOIN3 PaCIUIaBOB. DJIEKTPOJIM3 PACTBOPOB. JIEKTPOJUTUUYECKOE TMOIYYEHUE aTIOMHUHHUS.
[IpakTuyeckoe npuMeHeHHE seKkTpoim3a. [ampBaHOIUTacTHKa. [ampBaHocterus. PaduHmpoBanme
LBETHBIX METAJIJIOB.

Karamus. T'omorenHsle M rereporeHHsle KaranusaTopbl. IIpomotopsl. Kartanmutnueckue sinbl.
HNHruburops!.

IIpon3BoacTBO aMMHaKa: ChIpbe, annaparypa, Hay4Hble IIPUHLUIIBL.

1.7. MeTa/li1bl 1 HEMETAJLIbI

Metamabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB M KpuCTaioB. DU3MYECKHE CBOWCTBA METAJLIOB.
Knaccudpukanusa MeramioB MO pa3dyHBIM I[pU3HAKaM. XHMHUYECKHE CBOMCTBAa METaJUIOB.
DNEeKTPOXUMHUYECKUN Psiji HAllpsDKEHUH MeTallioB. MeTanorepmust.

OOmme crmocoObl  momydeHuss MetamuioB. [lonstme o wmeramuypruu. [lupomerammyprus,
TUAPOMETAIUTYPIUs U dJeKTpoMeTayprusi. CriaBbl YEpHBIE U 1[BETHBIE.

Hemerannbl. OcoGeHHOCTH CTpoeHHsT aToMOB. HemeTamibl — mpocThle BellecTBa. 3aBUCUMOCTh
CBOMCTB TallOTEHOB OT UX mojoxeHus B Ilepuonuueckoir cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJBHBIE CBOICTBA HEMETAVIOB B 3aBUCUMOCTH OT UX I[OJOXEHHUS B pAay
ANEKTPOOTPHUIATETLHOCTH.

demoncrpauuu. Komnekius MeramioB. B3aumoseiicTBue MeTauioB ¢ HeMeTalaMu (Okernesa, [IMHKa
U aJIOMUHHUS C CEpOH, alFOMHHMS C MOJIOM, CYpPbMBI C XJIOPOM, TOpEHHUE *kKele3a B XJjope). ['openune
METaJUIOB. AJTFOMUHOTEPMHUSI.

Konnexmus nemeramion. ['openne HemeTanios (cepsl, pochopa, yris). BeiTecHeHHne MeHee aKTUBHBIX
raJIOTeHOB U3 PaCTBOPOB UX COJIei 00jiee aKTUBHBIMH IaJIOTeHaMHU.

Mozenb NpOMBIIIICHHOW YCTaHOBKHM ISl IPOU3BOACTBA CEPHOM KUCIOTHL. Mojenp medu A o0XKura
n3BecTHsAKA. KoJuleKuuu NpoayKUMil CHIMKaTHOW NpOMBIINIIEHHOCTH (cTekia, ¢apdopa, dasHca,
LIEMEHTa Pa3IMYHbIX MApOK U JIp.)

JlabopaTopHble onbIThI. 3aKanka U OTHYCK cTanu. O3HaKOMJIEHHE CO CTPYKTYpaMH CEporo u 0enoro
yyryHa. Pacno3HaBanue pyn xenesa.
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IIpakTHYeckue patorsl.Ilonyuenue, cobupanue 5 pacro3HaBaHue raszos.Peienue
9KCIIEPUMEHTAJIbHBIX 3a/a4.

IIpodpunibHbie M NpodecCHOHAIBLHO 3HAYHMbIE JJIEMEHTHI colaep:xkanusa. Kopposus mertamos:
XUMHUYECKass U AJICKTPOXMMUYECKAs. 3aBUCUMOCTb CKOPOCTH KOPPO3WU OT YCIIOBHM OKpyKarouiei
cpeabl. Kiaccuduxanyst Koppo3uu METaJIIIOB MO pa3IMYHbIM Ipu3HakaM. CrocoObl 3alUThl METAIJIOB
OT KOPpO3UH.

IIpon3BoACTBO UyTyHa U CTAJIN.

ITomyyenune HemeTanaoB (PpaKMOHHON MEPErOHKOW KUJIKOTO BO3JyXa U 3JIEKTPOJIM30M PacTBOPOB
WJIM PacIUIaBOB IEKTPOJIUTOB.

CunukaTtHas IpOMBILUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCIIOTHI.

14



TEMATUYECKUM ILIAH

KonnuectBo yacoB

o0s13aTeNbHas ayTUTOpHAs yueOHast Harpy3Ka,

Haumenosanue pa3nena MAKCHMeVTbHAA )

yueOHast BT.U..

Harpyska BCETO 3aHATUH na0. ¥ mpak. 3aHITUN
BBeaenne 2 2
1. O0mas ¥ HeOpraHM4YecKass XuMms 46 46 16
1.1. OcHOBHBIE TOHATHS U 3aKOHBI 6 6
1.2. [lepronnyueckuii 3aKOH U 2 2
[lepuoanueckas cucteMa XUMUYECKUX
anemenToB J[.M1. Menneneesa u ctpoeHue
aToma
1.3. Ctpoenue BeriecTBa 6 6
1.4. Bona. PacTBopsbI. 8 8 3
DNEKTPOIUTUYECKAS AUCCOIUAITHS
1.5. Knaccudukamus HeOpraHu4eCKux 10 10 6
COEIMHEHH U UX CBOMCTBA
1.6. XuMuueckue peakiuu 2 2 1
1.7. MeTauibl 1 HEMETaILTbI 12 12 6
2. Opranuyeckasi XuMusi 30 30 14
2.1. OcHOBHBIE IOHATHUSI OPraHUYECKOMN 2 2 1
XUMHH U TEOPUS CTPOCHUSI OPTaHUYECKHUX
COEMHEHHI
2.2. YrneBoaopo/ibl U UX MPUPOTHBIE 6 6 2
HWCTOYHUKHU
2.3. Kucnopoacoaepxaniue 12 12 8
OpraHUYeCcKUe COeTUHEHUS
2.4. Azorcoaeprkaliue opraHu4ecKue 10 10 3
coenuHenus. [lomumepsr
Hroro 78 78 30
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TPEBOBAHMUS K PE3YJIBTATAM OBYYEHUA
B pesynbrare u3ydeHus yueOHOM JUCHUIUIMHBI «XUMUS» CTYACHT JI0JKEH

3HATL/TIOHUMATh:

Ba)KHelilllMe XMMHYeCKHe TOHATHSM: BEIIECTBO, XMUMHUYECKUH DIEMEHT, aToM, MOJIEKYyIa,
OTHOCHUTEIIbHBIC aTOMHAsi W MOJICKYJSIpHAsT MacChl, MOH, aJUIOTPOIHUsS, W30TOIBI, XHUMHUYECKas
CBSI3b, DJIEKTPOOTPHUIIATEIIEHOCTh, BAJICHTHOCTh, CTENEHb OKUCJICHHS, MOJb, MOJSIPHAs Macca,
MOJIIPHBI 00BEM Ta3000pa3HBIX BEHIECTB, BEIICCTBA MOJICKYJISPHOTO M HEMOJEKYISIPHOTO
CTPOCHHS, PACTBOPHI, OJJICKTPOJUT € HEDIEKTPOIUT, JIIEKTPOIUTHYCCKAS JIHCCOIHAIIVS,
OKHUCJIUTEIh U BOCCTAHOBHUTENb, OKUCICHHE U BOCCTAaHOBJIEHHE, TEIIOBOM 3¢ (deKT peakiu,
CKOPOCTh XMMHYECKON peakluu, KaTaju3, XUMHYECKOe paBHOBECHE, YIJEPOAHBIN CKemeT,
(GbyHKIIMOHATBbHAS TPYIINA, H30MEPHsl, TOMOJIOTHUS;

OCHOBHBbI€ 3aKOHbI XMMMH: COXPAaHCHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonuueckuii 3akon /.. Menneneena;

OCHOBHBbIE TEOPUH XMMHH; XUMHUYCCKON CBS3H, JEKTPOJUTHUYCCKON IUCCOIUAINH, CTPOCHUS
OpPraHWYECKUX M HEOPTaHMYECKHUX COCIMHCHHIA,

Ba’KHeililllMe BelIecTBA M MaTepPHAJIbI: BRXHCWUIINE METAUIBI W CIUIABBI; CEPHAs, COJISTHAs,
a30THAsl M YKCYCHAsl KHCIJIOTBI; OJIArOPOJHBIC Ta3bl, BOJOPOJ, KHUCIOPOJ, TaJIOreHBI, IIEI0YHBIC
METaJIJIBI;0CHOBHBIC, KUCIIOTHBIC B aM()OTEPHBIC OKCUIBI M THAPOKCHUJIBI, ICIIOYH, YIIICKUCIBIA 1
yrapHbli Ta3bl, CEpHUCTBINA a3, aMMHAaK, BOJA, IPUPOAHBIN ra3, MeTaH, 3TaH, STUJICH, alleTUJICH,
XJIOpU HATpus, KapOoHAT W TUIApoKapOOHAT HaTpus, KapOboHaT U ¢ocdar Kaublus, OCH30I,
METaHOJ M 3TaHOJ, CIOXHBIE I(PUPBI, KUPBI, MblJIa, MOHOCAXapHbl (TJIIOK03a), TUCAXapPUIbI
(caxapo3a), monucaxapuabl (Kpaxmajd | ICIUII0JI03a), AaHWINH, AaMHHOKHCJIOTHI, OCIIKH,
MCKYCCTBEHHBIC M CHHTETUYCCKUE BOJIOKHA, KAYIYKH, TUIACTMACCHI,

yMeThb:

Ha3bIBAaTh: U3yUCHHBIC BEIIECTBA 10 TPUBUAIBHON WM MEXIYHAPOJIHON HOMEHKIIATYPE;
onpeaeasATh: BAJICHTHOCTb M CTENEHb OKHCIIEHUS XMMMUYECKHUX DJIEMEHTOB, THUI XHMHUYECKOM
CBSA3M B COCOUHEHMSX, 3apsj MOHA, XapaKTep CpeAbl B BOIAHBIX PAacTBOPAax HEOPIaHUYECKUX H
OpPraHMYECKUX COECIUHEHNN, OKUCIINTENDb U BOCCTAHOBUTEb, IPUHAJIE)KHOCTD BEILIECTB K Pa3HBIM
KJIacCaM HEOPraHWYECKUX U OPraHUYECKUX COEIUHEHNUN;

XapaKTepPU30BaTh: 3JIEMEHTHI MaJIbIX IIEPUOJIOB IO UX MOJOXKeHUIo B Ilepuoanueckoit cucreme
J.W. MenneneeBa; obume XMMUYECKHE CBOICTBa METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKNUX U OPraHUYECKUX COCIMHEHUH; CTPOCHHE M XMMHYECKHE CBOMCTBA M3YYEHHBIX
HEOPraHUYECKNUX U OPraHMYECKUX COECIUHEHMI;

O0BSICHATB: 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTaBa M CTPOEHUS, NPUPOAY XUMHUYECKOU
CBS3W (MOHHOW KOBAJIEHTHOH, METAJUIMYECKOW U BOJOPOJIHON), 3aBHCHUMOCTH CKOPOCTHU
XUMHUYECKOH peakIuy 1 MOJ0KEHNE XUMHUUECKOT0 PABHOBECHS OT Pa3JInYHbBIX (DaKTOPOB;
BBINOJIHATH XMMHUYECKHH IKCIEePUMEHT: 10 Paclo3HaBaHUIO BAaXKHEWIINX HEOPraHMUYECKUX U
OpPraHUYECKUX COEANHEHNUI;

NPOBOJMUTh: CAMOCTOSITENIbHBIN MOUCK XUMUYECKOW MH(POPMAIH C UCIIOIB30BaHUEM Pa3IMUHbIX
MCTOYHUKOB (HayYHO-TIOMYJSIPHBIX U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa);
UCTOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMM [uIs 00pabOoTKM M Tepelaud XUMHUYECKOU
uH(pOpMaIUY U €€ TPEACTaBICHUS B pa3IMUHbIX (hopmax;

CBA3BIBATH: HU3YUCHHBIN MaTepua co cBoel MpoecCHOHATBLHON NesTeIbHOCTbIO;

pemaThb: pacyeTHbIE 3a7a4l [0 XUMUYECKUM (OpMysiaM U YpaBHEHHUSIM;
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HCIO0JIB30BATh NPHOOpPeTeHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKON JeATEJbHOCTH H
MOBCEAHEBHOM KU3HU:

111 OOBSICHEHUS] XUMHUYECKUX SIBJICHUHN, TPOUCXOAALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
ONpEeIeICHUSI BOZMOXKHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALLCHUNM B Pa3IU4HBIX YCIOBUAX U
OLICHKH UX IOCJIECICTBUM;

9KOJIOTHUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAIOLIEH Cpelie;

OLICHKH BJIMSHUS XUMHUYECKOI'O 3arps3HECHUsI OKPYXKAIOWIEH Cpelbl HAa OPraHU3M 4YeJlIOBEKa H
JIPYTHUE )KUBbIE OPTaHU3MBI;

0e30macHOro oOpalleHus C TOPIYMMH M TOKCHYHBIMU BEIIECTBAMM U J1aOOpaTOPHBIM
o0opynoBaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IPOU3BOICTBE;

KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XMMHUYECKOW HMH(OpMAIMH, TOCTYHAroIeld M3 pa3HbIX
HUCTOYHUKOB.

17



Ilepeyens 1a00pATOPHBIX PAOOT MO XMMUHU

1. Peakuus 3amelieHuss MEAU JKENE30M B PaCTBOPE MEIHOTO KyIopoca.

2. Peakuuu, uaymmue ¢ 00pa3oBaHUEM OCaJIKa, ra3a WA BOJBI.

3. 3aBUCHUMOCTbH CKOPOCTH B3aUMOJICHCTBUS COJSHOM KHCIOTHI C METANIAMU OT UX MPUPOBI.

4. 3aBUCUMOCTb CKOPOCTH B3aMMOJICUCTBUS IMHKA C COJSHONW KUCIOTON OT €€ KOHIIEHTPAIUH.

5. 3aBHCHMOCTb CKOPOCTH B3ammojiericTBrs okcuaa meau(Il) ¢ cepHoit KMCIOTON OT TEMIEPaTypHI.

6. PacTBOpeHme riuieprHa B BOJIe, B3aUMOICHCTBUE TIHIieprHa ¢ Tuapokcuaom meau (II).

7. CpolicTBa YKCYCHOUM KHCTIOTBI, OOIIHE CO CBOMCTBAMHU MUHEPAIBHBIX KUCIIOT.

8. BsaumogeiicTBue cosiell ¢ METAJUIAMH.

9. BsaumopeiicTBue conel Ipyr ¢ Apyrom.

10. T'maponus coseit pa3IMyHOro THUIIA.

11. HcneiTanue pacTBOPOB KUCIOT UHAMKATOPAMHU.

12. B3aumojeicTBUE METAIUIOB C KUCIOTaMHU.

13. BzaumopeiicTBue KUCIOT C OKCUAAMH METaJIOB.

14. BzaumopeiicTBHe KUCIOT C OCHOBAHUSIMH.

15. BzaumoneicTBUE KUCIOT C COJISIMU.

16. HcnblTanue pacTBOPOB IIEI0UYEH HHAMKATOPAMH.

17. B3aumojeicTBUE 1IET0UYEH C CONSAMHU.

18. PasnoxxeHue HepacTBOPUMBIX OCHOBAHUU.

19. UsroroBneHue mMozenell MOJEKyJl OpraHMuECKUX BEIIECTB.

20. BsaumopeiicTBuE IIIOKO3bI U caxapo3bl ¢ ruapokcuaoM meau(Il).

21. PactBOpeHHE OEIKOB B BOJE.

22. OGHapyxeHHe OEJIKOB B MOJIOKE U B MSICHOM OyJbOHE.

23. [enarypauus pacTBopa O6eiKa KypUHOTO SiIia CIUPTOM, PACTBOPAMHU COJICH TSKEIbIX METAIIJIOB

Y TIpU HATPEBaHUMU.

24. KauecTBeHHas peaklMs Ha Kpaxmall.

25. O3HakoMmiieHHE C KOJUIEKIMel 00pa3iioB He()TH U MPOIYKTOB €€ NepepabOTKHU.

26. O3HakoMJIeHHE C KOJUIEKIMEHN KaydyKoB U oOpa3uamMu U3Ielnuil U3 pe3rHBbIL.

Ilepeyenbp NMpakTHYECKUX PA0OT MO XUMMH
1. Pemienune sKkcrieprMEHTANbHBIX 33/1a4 HAa UACHTU(DUKAIIMIO OPTaHUYECKUX > waca
COETMHEHUI

2. IlpuroroBieHue pacTBOpa 3a/laHHOM KOHLIEHTPALUU 2 yaca
3. Ilomydenwue, coOMpaHue 1 pacrio3HaBaHUE Ta30B 2 Jaca
4. PelreHue sKkCIepUMEHTANIbHBIX 3a/a4 10 TeMe «MeTamibhy 2 yaca
5. Pacnio3HaBaHK€ BOJIOKOH M IIJIaCTMACC 2 yaca
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37.
38.
39.
40.

41

42.

INPUMEPHBIE TEMbI PEGEPATOB

HaHoTexHo0orus Kak NpUuOpPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKH U IPOU3BOACTBA B PD.
CoBpeMeHHbIE METOIbl 00e33apayKUBAHHS BOJIBI.

Kuznp n gesrensHocth .M. Mennaeneena.

«Ilepuoanyeckomy 3akoHy Oyayliee He IPO3UT pa3pyLIEHUEM. . ).

[Ina3zma — 4yeTBEpTOE COCTOSHHUE BELIECTBA.

AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKarolen cpefpl OT XUMUYECKOTIO 3arpsi3HEHUS.

KonnuecTBeHHbIE XapaKTEPUCTUKY 3arPsA3HEHUS OKPYXKAIOIIEH Cpeibl.

[Tpumenenne TBepAOTO U razoodpasHoro okcusa yriepoga(IVv).

. 3a1uTa 030HOBOI'0 3KpaHa OT XUMUYECKOT0 3arpsi3HEHNUS.

. PacTBOpBI BOKpYT Hac.

. Bona kak peareHT u Kak cpeia [yt XMMUYECKOro IIpoLecca.

. Tunsl pacTBOpOB.

. YcTpaHeHue )KeCTKOCTH BOJbI HA IPOMBILUIEHHBIX TPEANPUATHIX.

. CepHas kucnota — «xjae0 XUMHYECKOH POMBILIIEHHOCTH.

. Ucrionb30BaHne MUHEPAITBHBIX KUCIOT Ha MPEANPUATHSIX PA3IUIHOTO MPOPHUIIAL.
. OKcHJIBI U COJIU KaK CTPOUTENbHbIE MaTepUalIbI.

. IloBapeHHas coJlb KaK XUMHUYECKOE ChIPhE.

. MHOTrOMmMKmii KapOOHAT KAJIBIMS: B IPHPOJE, B IPOMBIIUICHHOCTH, B OBITY.
. Peakuyst ropenus Ha NpoU3BOJICTBE.

. Peaknust ropenus B ObITY.

. UcTopus nosyueHus ¥ NpOU3BOICTBA ATFOMUHUS.

. DIEeKTPOIUTHYECKOE MOTy4YeHUE U pahUHUPOBAHUE MEIH.

. Ponp MeTamioB B HCTOPUM YEI0BEYECKON [IMBUIN3ALIAH.

. Ucropust oTeuecTBEHHON YEPHON METaJULypPIryH.

. Ucropust 0TeuecTBEHHON IBETHOW METAJUTYPIHH.

. CoBpeMeHHOE METAJUTYprUYECKO€E TPOU3BOJICTBO.

. Posib MeTanioB u crijaBoB B HAYYHO-TEXHUYECKOM ITPOrPECCE.

. Koppo3zus meTamioB v ciocoObl 3alUThl OT KOPPO3HH.

. InepTHBIE UK GJ1aropoAHbIE ra3bl.

. Poxparomue coyii — raJoreHsl.

. XMMHs METAJUIOB B MO€H Mpo(hecCHOHANBbHON AEATeNbHOCTH.

. XUMUSl HEMETAJUIOB B MO€H MpoQecCuOHaNbHOM A€ATEeIbHOCTH.

. Kuznb u gestensHocTh A.M. byTiepoBa

. DKOJIOTUYECKHE aCIIEKTHI UCIOJIB30BAHUS YTIIEBOJOPOAHOTO CHIPBSI.

. DKOHOMMYECKHE  aCIEeKThl  MEXKIYHAPOAHOTO  COTPYIHHMYECTBA IO  HCIIOJIb30BAHUIO

YIJI€BOJIOPOJAHOTO CBIPBSI.

HcTopus OTKpBITHS M pa3pabOTKU T'a30BbIX U HEPTSIHBIX MECTOPOKAeHUN B PD.
XUMUS YTI€BOJOPOJHOTO CHIPbs U MOsi OyayIas mpodeccusi.

CuHTeTn4eckue KayuyyKH: HCTOPHsI, MHOT00Opa3He U MepCIeKTUBBI.
Pe3unoTexHMUYECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOTpecce.

.Hebtp u ee TpaHCHOPTHMpOBKa KaK OCHOBAa B3aWMOBBITOJIHOTO  MEXKIYHAapOJIHOTO

COTPYJHHUYECTBA.
VYTaeBoabl M UX pOJb B JKUBOW IPUPOJIE.

19



43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.

55

58

CrpoeHue II0K03bl: UCTOPHS Pa3BUTHSI IPEACTABIECHUI U COBPEMEHHBIE BO33PEHHUS.
PasButne caxapHOl NpOMBILUIEHHOCTH B Poccuu.

Poinb yrneBosioB B Moeii Oyayiiei mpodeccuoHanbHOM e TeTbHOCTH.

OtaHoi: Benuuaiiniee 01aro U CTpaIrHoe 3110.

AJNKOroim3M U ero npo(uiIakTHKa.

MHoroaToMHbI€ CIIUPTHI U MOs OyAyIIas NpopecCuoHaIbHAs AESITEIbHOCTb.
dopmanbieru] Kak OCHOBA MOJIy4Y€HUS BEIIECTB U MaTepUaloB Uil MOeH npodeccnoHanbHON
NEsITebHOCTH.

MypaBbHHas KUCIIOTa B IPUPOJIE, HAYKE U IPOU3BOCTBE.

HUcrtopus ykcyca.

HexBarka npo10BoIbCTBUS KaK riio0anbHas mpolieMa YeloBeUecTBa U MyTH €€ PELICHHUS.
MBblna: mpouioe, HacTosuiee, Oyayuee.

CpenctBa rUrueHbl Ha OCHOBE KHUCIOPOICOAEPKALIUX OPraHUUYECKUX COSIUHEHUH.

. Cunretnueckue moromue cpeactsa (CMC): 10CTOMHCTBA U HETIOCTATKHU.
56.
57.

AMMUaK ¥ aMUHBI — 6eCKI/ICJ'IOpO,I[HLIe OCHOBaHHMHI.
AHWIMHOBEIC KpacCuTeiiu: HCTOpuUs, IpOU3BOACTBO, IICPCIICKTHUBA.

. AMMHOKHUCIIOTBI — «KUPIHYUKU» OEITKOBBIX MOJICKYJI.
59.
60.
61.
62.
63.
64.

CUHTETUYECKHE BOJOKHA Ha aMUHOKHCIIOTHOM OCHOBE.

«OKu3Hb 3T0 c110CO0 CyIIEeCTBOBAHUS OCIKOBBIX TEI. ..

CTpyKTypbl O€TKa U €T0 JIeCTPYKTYPHPOBAHHE.

Buonornveckue pyHKINU OEITKOB.

benkoBas ocHOBa UMMYyHHTETA.

Jepunur Oenka B MNHINEBBIX MPOAYKTAX U €ro MPEOJOJCHHE B paMKax TIJI00albHOMI
IIPOJIOBOJILCTBEHHOM IIPOrPaMMBl.
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MMPOT'PAMMBI YYEFHOU JUCIHUATLIAHBI

OcBocHHME TIPOrpaMMbl y4eOHOW JHUCHHUIUIMHBI MPOXOJUT B y4eOHOM KaOHWHETe, B KOTOPOM
MMeeTCs CBOOOJHBIA JnocTynm B MHTEpHET BO BpeMs yd4eOHOIO 3aHATHS W B IMEPHOJ BHEYYCOHOM
nesTenpHOCTH oOydaromuxcs. Ilomemenne kaOuHeTa ymoBieTBopsieT TpeOoBanusM CaHUTapHO-
SMUACMHOJIOTHYSCKUX TMPABUJI ¥ HOPMATHBOB M OCHAILCHO OOOpYIOBAaHUEM, CHCIHAIA3HPOBAHHON
y4eOHOM MeOEeIbIO M CPeCTBAMHU OOYUCHHUS, TOCTATOYHBIMH IS BBIMTOJHEHUS TPEOOBAHUN K YPOBHIO
MOATOTOBKH 00y4Jaromuxcs. B kabuHeTe uMmeeTcst MynbTHMEIMiHOEe 000pyIoBanue. B coctaB yueOHO-
METOJIMYECKOTO M MaTepUaTbHO-TEXHUUYECKOTO OOECHEUeHUs IMPOTrpaMMbl YYeOHOW JIHCIIUTLITMHBI
BXOJIAT:

* aBTOMaTH3WPOBAHHOE pabodyee MECTO MPEToaBaTENS,

* HaIJIAIHbIE TOCOOUS (KOMITJIEKTHI YUeOHBIX TaOJIHII, IIIaKaThl);

* HH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIC CPEJICTBA;

* TEXHUYECKHE CPEJICTBA OOYUCHUS;

* ICMOHCTpAIIMOHHOE 000pyIoBaHKe (00IEro Ha3HAYCHUS U TEMATHYECKHE HAOOPHI);

* taboparopHoe o0opynoBaHue (00IIEro HA3HAYCHUS U TeMaTHIECKHUE HaObOPHI);

* CTAaTUYECKHE, TUHAMHYCCKHE, JEMOHCTPAMOHHBIC ¥ Pa3laTOYHBIC MOJICIIH;

* BCIIOMOTAaTEJIbHOE 000PY/I0BAaHUE;

* KOMIUIEKT TEXHHYECKOH JOKYMEHTAIIMH, B TOM YHCJIE TIACTIOPTA Ha CPEICTBA O0YUCHWSI, HHCTPYKIIHH
10 MX HMCIIOJIh30BAHMIO U TEXHHUKE 0€30MacHOCTH;

* yueOHMKH, YyuyeOHO-meToquueckre KoMmIulekThl (YMK), yueOHble mocoOusi, CHpaBOYHUKH,
METOJMYECKUE pPa3pabOTKH, HAaydyHass W HAy4YHO-TOMYJSIpHAs JUTEpaTypa €CTECTBEHHO-HAYyYHOI'O
coliep>kaHusi, OOECHeYMBaIOIINEe OCBOCHHME YYeOHOW JUCHUIUIMHBI, PEKOMEHJOBAaHHBIC HIIU
JOMYIIEHHBIC IS  HCIOJIB30BaHWS B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aIUsX,
peaM3yIoNTMX 00pa30BaTEILHYI0 MPOTPAMMYy CPEAHET0 OOIIero 00pa3oBaHHs B MPEIEIax OCBOCHHUS
OITOIT CIIO nHa 6a3e 0CHOBHOI'O 00IIIET0 0OPa30BaAHHUS.

CTyIEeHThI HIMEIOT BO3MOXHOCTB JIOCTYIIA K 3JICKTPOHHBIM YI€OHBIM MaTepHaiaM, HMCIOIIIHMCS
B CBOOOJHOM JIOCTyIE B ceTu MIHTepHET (JIIEKTPOHHBIM KHUTAM, MPaKTUKyMaM, TecTaM, MaTepraiam
EI'D u np.).
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