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IosicHuTeNLHAA 3aNIUCKA
Hacrosmas nporpaMMa y4eOHOM JMCUMIUIMHBL OPUEHTHPOBAaHA HAa  pealM3aluio

(denepanbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO oOpaszoBarenbHOro cranmapra (mamee — PI'OC)
cpenHero (MoJIHOTO) OOIIero oOpa3oBaHUs MO XHMMHH Ha 0a30BOM YpPOBHE B Ipeiesiax OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbl CpPEIHEro MNpoPEecCHOHANBHOIO O0pa30BaHUS C Y4eToM Mpoduis
nojryqyaeMoro mnpodeccuoHanbHOro obpaszoBanus. IIporpamma cocraBieHa Ha OCHOBE IMPHUMEPHOMH
nporpaMMbl yuebHoi muctumumael «XUMUWS», pa3paboTaHHON B COOTBETCTBHH ¢ PekoMeHaanusiMu
o peanu3anuu 00pa3oBaTeNbHON MporpaMmbl cpeAHero (moiHoro) oOmiero oOpa3oBaHUs B
00pa30BaTeNbHBIX YUYPEKICHHUSIX CpelHero MpodecCHOHaIbHOr0 00pa30BaHHsS B COOTBETCTBUU C
¢benepanbHbIM  0a3UCHBIM ~ y4eOHBIM IIJJAHOM W NPUMEPHBIMH  Y4E€OHBIMH  IUTaHaMHU IS
oOpa3oBaTenbHBIX yupexaeHuil Poccuiickoit @enepanuu, peatu3ylONMX MPOTPaMMBI ISl OOIIETO
oOpazoBanus (muchbMo JlemapTameHTa TOCyIapCTBEHHOW MOJUTHKU B cdepe MOATOTOBKH paboumx
kaapoB u JII10 Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259)
CopepxaHuie porpaMMbl HaIpaBJIeHO Ha JOCTHKEHHUE CISAYIOLINX LEIeH:

— OCBO€HHE 3HAHMIl O XMMHYECKOH COCTaBISIOUICH €CTeCTBEHHO-HAy4YHOM KapTUHBI MHpA,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TCOPUSIX;

— OBJIaJleHHe YMEHHSIMH TPUMEHATH MOJIyY€HHBbIE 3HAHMS ISl OOBSCHEHUS Pa3HOOOpPa3HBIX
XUMHAYECKHUX SIBICHUI M CBOWCTB BEIIECTB, OLIEHKH POJIM XMMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U TTOTyYCHUH HOBBIX MaTE€PHAJIOB;

— Ppa3BUTHE MO3HABATEeJIbHbIX HHTEPECOB U MHTE/LUIEKTYaJIbHBIX CIOCOOHOCTeN B Ipolecce
CaMOCTOSITENILHOIO TPUOOPETEeHHs] XMMHUYECKMX 3HAHUH C MCIOJIb30BAaHUEM Pa3IMYHbIX
HMCTOYHUKOB HUH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

— BOCHHUTaHMe YO0eKIeHHOCTH IO3UTHBHOM pOJIM XMMHUM B KM3HHM COBPEMEHHOIO OOIIECTBa,
HEOOXOJMMOCTH XMMHUYECKM T'PaMOTHOTO OTHOUIEHHS K COOCTBEHHOMY 3J0pOBBIO U
OKpY>Karolleu cpere;

— mNpUMeHeHHUe TMOJYy4YeHHbIX 3HAHWUIHM yMeHUH s 0e30MacHOro MCIOIb30BaHUS BEIECTB U
MaTepHaJioB B OBITY, Ha MMPOU3BOJICTBE U B CEIBCKOM XO3SICTBE, /UIS PEHICHUS MPAKTHYECKIX
3aa4 B TOBCEAHEBHOM KHU3HH, IUTSI MPEAYIPEKACHUS SBICHUNA, HAHOCAIINX BPEX 30POBBIO
YyeJoBeKa U OKPYKarollen cperie.

[Tpu ocBoenun crenuansHocTeit CIIO TexHnyeckoro npoduist XuMus u3ydaercs Kak 6azoBast
yaeOHas TUCIUILINHA B 00beMe 78 4acoB Ha IIEpBOM Kypce.

OcHOBY  JaHHOW HpOrpaMMBbl COCTaBIISIET COJAEpIKaHHME, COTJIAaCOBaHHOE C TPEOOBaHUSAMU
(benepambHOro KOMIIOHEHTA CTaHAAPTa CPeIHEro (MOIHOT0) o01iero oOpa3oBaHusi 6a30BOro ypoBHS.

OT160p conep>kaHust MPOBOMIICS Ha OCHOBE CIIEAYIONINX BEAYIIUX UICH:

— MaTCpuajIibHOC CAMHCTBO BCHICCTB MPUPOALI U UX T'CHCTUYCCKAA CBA3b,



— TPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKIY COCTAaBOM, CTPOEHUEM, CBOMCTBAMH U NPUMEHEHHEM
BELIECTB;

— TI03HaBaeMOCTh MUPA U 3aKOHOMEPHOCTEH XMMHUECKUX MPOLIECCOB;

— O0OBsACHSAIOMIAs M TMPOTHO3UPYIOIIAs POJIb TEOPETHYECKUX 3HAHUHM UId (aKTOJIOTHUYECKOTO
MaTepuaia;

— KOHKPETHOE XHMHUYECKOE COEIMHEHHUE MPEACTaBIseT CO0O0W 3BEHO B HEMPEPHIBHON IeNH
MIpPEeBpALICHHH BEIIECTB, OHO YUYaCTBYET B KPYTOBOPOTE XUMUYECKHUX BEUIECTB U B XMMHUYECKOI
9BOJIIOLINY;

— 3aKOHBI MPUPOJBl OOBEKTHBHBI U MO3HABAEMBI; 3HAHHWE 3aKOHOB XHMMHUHU JaeT BO3MOXKHOCTb
yIPaBIATh TPEBPAIICHUSIMHA BEUISCTB, HAXOIUTh O3KOJOTUYECKH Oe30macHble CIOCOObI
IMPOU3BOJACTBA BCHICCTB M MATCPHAJIOB U OXpPaHbI Opr‘)KaIOHIGI\/JI Cpeanl OT XHUMHYECKOIO
3arpsi3HEHUs;

— HayKa U IIpaKTUKa B3aMMOCBA3aHbI: Tpe6OBaHI/I$I IMMPAKTHUKU — JABUKYIAsd CUJIa pa3BUTHA HAYKH,
yCIIEXU MPAKTUKU 00YCIOBIEHBI JOCTUKEHUSIMHI HAYKH;

— pa3BUTHE XMMHUYECKOM HAyKM M XHMM3alUs HAPOAHOIO XO35MCTBA CIIy)KAT HMHTEpPECaM
yernoBeKka W oOmecTBa B IEJIOM, HMEIOT TyMAaHMCTUYECKUN XapakTep | TMPU3BAHbI
CIOCOOCTBOBATh PEIICHHUIO III00ATBHBIX TPOOIEM YeTIOBEUECTBA.

[Ipu cTpyKTyprpOoBaHUM COAEpKaHUS Y4EOHOW MUCIUIUIMHBI YUUTHIBAJIACh OOBEKTHUBHAS
pealbHOCThb—HEOOBIIION 00bEM YacoB, OTIYIICHHBIX HAa W3y4Y€HHE XUMHUHU, U CTpEeMIICHUE
MaKCHMaJbHO COOTBETCTBOBATh HMJIESM pa3BUBarolero ooyueHus. [loaTtomy TeopeTuueckrue BOMPOCHI
MaKCUMaJIbHO CMCHICHBI K HAYAJIy U3YUCHUA JUCHUIIIIMHBI, C TCM 4TOOBI HOCHGI[YI-OHII/II\/'I (baKTI/ILIGCKI/Iﬁ
MaTepuaj paccCMaTpUBAJICS HA OCHOBE N3YYEHHBIX TEOPUH.

Peanuzamust NeAyKTUBHOTO MOJAXOAa K HM3YUYEHUI0O XMMHU CIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OMEpaluii MBIIIJICHHS, KaK aHaJIU3 U CUHTE3, 0000IIeHne U KOHKPETU3aIus, CPaBHEHHE U
aHaJIOTHs, CUCTeMATHU3aIMs U KacCuUKaLUA U Jp.

Cneumbm(a HU3YUCHUA XUMHH TIpA OBJIaJCHHUU HpO(i)eCCI/ISIMI/I U CICOUAJIBHOCTSIMHU
TEXHUYECKOTO MPOUIs OTpakeHa B KakIou Teme pazaena «ConepkaHue ydeOHON AUCIUIUTMHBD) B
pyopuke «lIpodunbHble U MPOPECCHOHANTBHO 3HAYUMBIE DIIEMEHTHI COACPKAHUY). DTOT KOMIIOHEHT
peanusyeTcs Mpu WHINBUAYAIBHON CaMOCTOSATENBHON paboTe 00ydaromuxcs (Hanucanue pedeparos,
MOATOTOBKA COOOIIEHNH, 3al[uTa MPOEKTOB), B TIPoIlecce YICOHON ACATENHHOCTH MO PYKOBOACTBOM
npenoaaBaTeisd (BI)IHO.]'IHGHI/IG XUMHUYECKOT'O OKCIICPUMEHTA — J'Ia60paT0pHI)IX OIIBITOB U MPAKTUYCCKUX
paboT, pelieHne MPaKTUKO-OPUESHTUPOBAHHBIX PACUCTHBIX 337124 | T.JI.).

B mporpamme TeopeTHdeckue CBEACHUS AOMOIHSIOTCA JEMOHCTpAIUSMU, J1a00paTOPHBIMU

OIIbITAMHU U IPAKTHYCCKUMHU paGOTaMI/I.



[lpy m3ydyeHHMM XUMHUU 3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY 3KcrepuMeHTy. OH
OTKPBIBAET BO3MOKHOCTh (JOPMHPOBATH Y CTYIECHTOB CHELMATIbHbBIC MIPEIMETHbIE YMEHHUS paboTaTh C
BEIIECTBAMH, BBIIOJIHATh MPOCTbIE XUMHMUYECKHE OIBIThI, Y4YUT O€30MaCHOMY M 3KOJOTHYECKU
IpaMOTHOMY OOpallleHHIO ¢ BEIIeCTBAaMH, MaTeprajlaMH U IpoLieccaMy B ObITY M Ha IPOU3BOJICTBE.

[Iporpamma cOOEpXHUT TeMaTuKy pedeparoB A OpraHu3ald  CaMOCTOSATEIbHON
NESTeIbHOCTH CTY/IEHTOB, OBJIA/ICBAIOIINX CIIEHUAIBHOCTAMU TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO
npoduneit B yupexxaenusx CI1O.

B mponecce m3yueHuss XuMUM BakHO (OpMUpPOBaTh HMH(OPMAIMOHHYIO KOMIIETEHTHOCTb
cryaeHToB. IlosToMy mnpu opraHuzalMu CaMOCTOATENBHOW pabOThl HEOOXOIUMO aKLEHTHPOBAThH
BHUMaHHE 00y4aroIuXxcs Ha TIOMCKe HHPOPMAIIUK B CpelicTBaX Macc-Menua, iuTepHere, B yueOHOU U
CTIEMANBHOM JTUTEPAType C COOTBETCTBYIOMUM O(OPMIICHUEM U TIPEACTABICHUEM PE3YJIbTaTOB.

B nmporpamme KypcuBOM BbIAEIEH MaTepuall, KOTOPbII NpU U3y4eHUU Yy4EOHOH IUCIUILIMHBI
«XUMHUS» KOHTPOJIIO HE OUIEHKHUT.

IIporpamma conepKUT TEMATUYECKUH IUIAH, OTPAKAIOIIMM KOJIMYECTBO YaCOB, BBIIEIAEMOE Ha
M3ydeHHe XMMUHU TPU OBJIAJICHUH CTYACHTAMH MPO(PECCHi TEeXHHYECKOTO MPOQHIIS.

[TporpammMoil mpexycMOTpeHa CaMOCTOSATENbHAs BHEAyAUTOpHas paboTa, BKIIOYAIONIAS
MOJrOTOBKY cooOlieHuii, paboTa HaJx SJEKTPOHHOM mpe3eHTauueil, pabora ¢ pedeparamuy,
nmabopaTopHbIe pabOThI, CAMOCTOSTEIILHBIC PAOOTHI.

@OopMBI  TEKYIIETO KOHTPOJISi: OINpPOC, KOHTPOJIbHBIE pPalOTHI, MpPaKTHYECKHe paboTHI,
caMmocTosiTeNIbHbIe paboThl. MTOroBbIi KOHTpOJb mpoBoAMTCS B ¢opme aupdepeHInpoBaHHOTO

3a4cTa.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

|. BBenenue
Haydunbie MeTOJbI MMO3HAHUS BEHICCTB M XMMHUYCCKHUX SBJICHHH. POJIb 3KCIEpHMEHTAa M TEOPUU B
XUMUU. MoieTMpoBaHue XUMHUECKUX TPoIieccoB. TexHuKa 0€301MacHOCTH B KaOMHETE XUMHUH.

I.OPTAHUYECKASA XUMUA

1.1. OcHOBHBIE NOHATHS OPrAHUYECKOW XUMHH U TEOPHUS CTPOCHUSI OPraHUYeCKHUX COoeIMHEeHN I
IIpexmer opranuveckoid xuMum.IIpupoaHble, MCKYCCTBEHHBIE W CHUHTETHYECKHE OPraHUYECKHE
BelecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMH.

BanenTtHOCTh. XMMHUYECKOE CTPOCHUE KaK MOPSAOK COEUHEHUS aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
Teopusi crpoenusi oprannyeckux coequHennii A.M. bytiiepoBa. OCHOBHbIE MOJOXKEHUS TEOPUHU
XUMHYECKOTO CTpocHHsS. M3oMepuss M m30Mephl. XUMHUYECKHE (GOPMYIbI W MOJETH MOJICKYNI B
OPraHNu4eCKOM XUMHH.

Kanaccudukanusa opranmyecknx BemiecTB. Kiaccugukanus BeLIECTB IO CTPOEHUIO YIJIIEPOIAHOIO
CKelleTa U HaMMYui0 (PyHKIMOHAIBHBIX Tpynm. ['omonmoru m romosnorus. Hawama HOMEHKIATYpBI
IUPAC.

Knaccudukanus peakumii B opranmyeckoil xumum. Peakuuu npucoenuHeHus (THIpUPOBAHUS,
raJIOTeHUPOBAHUS, THAPOTATOTCHUPOBAHUS, TUApaTanuu). Peakiuu otieruienus (IeruapupoBaHus,
JeTUpOraoreHupoBanus, Aeruapataiun). Peakuun 3amemenus. Peakiun nsomepuzanuu.

JemoncTrpanuu. Mogenu MoJIeKyll TOMOJOIOB M H30MEPOB OPraHMYECKHX COEJAMHEHMH.
KagecTBeHHOE 00Hapy)eHHE yriIepoAa, BOJOPOIA U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COCINHEHUH.
JlabopaTopHble onbIThI. 1I3roTOBIEHNE MOJIENIEl MOJIEKYJl OPraHUYECKUX BEIIECTB.

IIpodguabHbie U MpodeccHOHATBLHO 3HAYUMBbIE 3JIeMeHThI cofepxkaHus. [lonsarue o cyOcTpare u
pearenTe. Peaknuum OKHMCIEHUS M BOCCTAaHOBJIEHUS OpPraHMYECKUMX BemecTB. (CpaBHEHHE
KJ1accu(UKALMU COeTMHEHUN U KJIacCU(PUKALUU peakiil B HEOPraHUYECKOM U OPraHMYeCKOW XUMHUH.

1.2. YriaeBoaopoabl ¥ UX NPUPOAHBIC HCTOYHUKH

AJIKaHBbI. AJIKaHbl: TOMOJIOTMYECKUH psAJ, H30MEpUsS M HOMEHKJIATypa aJKaHOB.XHMMHUYECKHE
CBOMCTBa anKaHOB (MeTaHa, »JTaHa): TOpPEHHE, 3aMellleHUe, pa3JIoKEHUe, JEeTHAPUPOBAHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI.  DTWIEH, €ro  TMojJy4eHue  (IeruApUpOBAHMEM  dTaHa,  JeNoJIMMepHU3aIueit
nojudTUIIeHa). [ oMosoruueckuil psija, uU30oMepHs, HOMEHKJIATypa ajlKeHOB. XHMHYECKHE CBOHCTBA
STUJICHA: TOpPEHHe, KayecTBEHHbIe peakuuu (oOeciBeunBaHHe OpOMHONW BOABI M pacTBOpa
IIEpMaHraHaTa Kajuus), ruaparanus, noaumepusanns. [ [pumenenne sTuiieHa Ha OCHOBE CBOMCTB.
Juenbl M kayuyku. [loHsiTHE O JHMEHAaX Kak YIJIEBOAOPOAAaX C JABYMS JBOMHBIMU CBS3SIMH.
ComnpsixeHHBIE THeHBI. XUMHUECKHE CBOMCTBA OyTaaneHa-1,3 u n3omnpeHa: o0eciBeunBaHne OpOMHOM
BOJIbI U MTOJIMMEpPH3aLNs B KaydyKd. HaTypallbHbIN 1 CHHTETHYECKHE KayuyKu. Pe3uHa.

AJIKMHBI. ArnieTriieH. XMMHYECKHE CBOWCTBA alleTUJIEHA: TOpeHHe, o0eclBeunBaHNE OPOMHOW BOJIBI,
MIPUCOETMHEHNE XJIOPOBOAOpOAa M Tuaparanus. [IpuMeHeHHMe aneTwieHa Ha OCHOBE CBOMCTB.
MexkitaccoBast H30MEpPHs C aATKATHEHAMM.

Apenbl. benzon. Xumudeckue cBoiicTBa OeH30ja: TOpEHHE, PEAKIUU 3aMelleHus (TaloreHupoBaHue,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHble MCTOYHHMKM YIJIeBOAOPOAOB. IIpuponaHbIM ra3: cocraB, NPUMEHEHHE B KadyeCTBE
TOIUINBA.



Hedts. CoctaB u nepepadorka Hedtu. [leperonka Hedru. HedrenpomykTsr.

JemMoncTpanun. ['openne MeraHa, 3TuieHa, aneTwieHa. OTHOLIEHHE MeTaHa, STHUIIECHA, alleTUIIeHa U
OeH3oma K pacTBOpaM IepMaHraHara Kaiaus ¥ OpomHoi Boze. [lomyueHuwe sSTHiieHa peakuuei
JEeruJpaTtaluy 3TaHoJa, alleTUIeHa — TUAPOIM30M KapOujaa Kanblus. PasnokxeHue kaydyka nopu
HarpeBaHuM, UCIBITAHUE MTPOIYKTOB Pa3NIOKEeHUs HA HenpeaeabHocTh. Komiekius oopasioB HedhTu u
HeprenpoayktoB. Komnekuus «KameHHbIN yroib U NPOAYKIUS KOKCOXUMUYECKOTO MPOU3BOICTBAY.
JlabopaTopHuble onbIThbl. O3HAaKOMIICHHE C KOJUICKIIMEH o0O0pa3loB HEPTH U TPOIYKTOB €€
nepepaboTku. O3HaKOMJICHHE ¢ KOJUIEKLIUEH KayuyKOB 1 00pa3liaMy U3JIeIHi U3 PE3UHBI.
IMpopuiabHbie M mnpodeccHOHAIBLHO 3HAYUMbIe 3JIeMeHTbI coaep:xkanus. [IpaBuno B.B.
MapkoBuukoBa. Knaccudukanms u HazHaueHHe KayuyykoB. Kiaccudukanus M HazHau€HHE PE3UH.
Bynkanuzanus kayuyka.

[Tony4yenue ameTusieHa NUPOJIU30M METaHa W KapOWAHBIM crocoOom. Peakius monmmepusanuu
BUHWIXJIOpUAA. [lomMBUHMIXIOpU U ero npuMeHeHune. Tpumepuzaiys aleTuieHa B OH301.
[Tonstue 06 sxcTpakiuu. BoccraHoBieHne HUTPOOEH301a B aHUIMH. [ OMOIOTHYECKUI Psii apeHOB.
Tosyon. HutpoBanue tonyosa. TpoTui.

OcHOBHBIE HaNpaBJIeHUs MPOMBIIUICHHOM NIepepaboTKU MPUPOTHOTO rasa.

[TomyTHBIN HeTAHOI ra3, ero nepepadoTka.

[Tporecchl TPOMBIIIIIICHHOH MepepaboTKu HEPTH: KPeKHHT, pudopMuHT. OKTaHOBOE YMCIIO OCH3MHOB
Y LIETAaHOBOE YHCJIO IU3EIbHOIO TOILJIMBA.

Kokcoxummnueckoe npou3BOACTBO U €0 MPOTYKIIHS.

1.3. Kucjopojacoaep:kamnue oprannyeckue coeJuHeHust

Couprsl. Ilonyuenue sTaHona OpoKEHHEM TUIIOKO3bI M THApaTaluei STwieHa. [uapokcuimbHas
rpynmna kak ¢yHKiuoHanpHas. [loHATHE O MpeAeNnbHBIX OJHOATOMHBIX CHUPTAaX. XHUMHUYECKHE
CBOWCTBA 3TaHONA: B3aMMOJEHCTBHE C HATpHeM, OOpa3oBaHME MPOCTHIX U CIOXKHBIX 3(HUPOB,
OKHcJIeHue B anpjerujl. [IlpuMeHnenue 3taHosia Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEICTBUS U
MpenynpexIeHuE.

['muuepuH Kak mpeacTaBUTENb MHOINOATOMHBIX cnupToB. KauecTBeHHas peakiius Ha MHOTOaTOMHbIE
cnupthl. [IpumMeHenue rmuepuHa.

®eHos1. Dusnueckue W XUMHUYECKHE CBoOWcTBa (eHona.B3aummHOe BiMsIHHME aTOMOB B MOJIEKYJe
¢deHona: B3aUMOJEHCTBUE C TMAPOKCHUAOM HATpUsl M a30THOM kucinotoil. Ilpumenenue Qenona Ha
OCHOBE CBOWCTB.

Auabaeruabl. [Toustue o6 anpaernnax. AnpAeruaHas rpymnmna Kak GyHkuuoHanbHas. GopManbaerui u
€ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIYIO KHCIIOTY,BOCCTAHOBIIEHNE B COOTBETCTBYIOLIUI CIUPT.
[TonydyeHnue aabAETUAOB OKHCIEHHEM COOTBETCTBYIOIIMX cnupToB. [Ipumenenue dopmanbaeruia Ha
OCHOBE €T0 CBOWCTB.

KapGonoBbie kucaorbl. Ilonstue o kapOoHOBBIX KucioTax. KapOokcuibHas Tpynma Kak
¢byHKIMOHaNbHAs. ['oMonoruueckuii psiag  MpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyyenne KapOOHOBBIX KHCIOT OKHCJICHHEM ajbJETMJI0B. XUMHUYECKHE CBOMCTBA YKCYCHOM
KHCIIOTHI: OOIMe CBOWCTBA C MUHEPAIbHBIMU KHCIOTAMH MU peakius dTepudukamuu. [Ipumenenune
YKCYCHOHM KHCJIOTBI Ha OCHOBE CBOMCTB. BbICIIME jKMpHBIE KUCIIOTBHI HAa NPUMEPE MAJbMUTUHOBON U
CTE€apUHOBOM.

Caoxuble 3¢upsl u xkupbl. [lonydenue cioxsbX 3¢upoB peakuuedt stepudukanuu. CroxHbIe
a¢upsl B Ipupoie, ux 3HadeHue. [IpuMenenne cioxHbIX 3(UpOB HA OCHOBE CBOMCTB.

Kupwr kak cinoxubsie 3¢upsl. Knaccudukanus xupoB. XUMHYECKHE CBOWCTBA JKUPOB: THAPOIHU3 U
TUIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre )KUpOB Ha OCHOBE CBOMCTB.MbLIa.



YriaeBoabL. YTIIeBOAB, WX KiIacCH(PUKAIUs: MOHOcaxapuabl (TJIIOK03a, (PYKTO3a), AHCAXapUIbI
(caxapo3a) ¥ monMcaxapusl (Kpaxmai U LEJUII0JI03a).

['moko3a — BemIECTBO C JABOWCTBEHHOW (YHKIHMEH — allbJeTHI0CTHUPT. XHUMHUYECKHE CBOWCTBA
TJIIOKO3bI: OKHMCJICHHWE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIIEHHE B COPOHT, CIIUPTOBOE OpOKEHHE.
[IpuMeHeHue K036l HA OCHOBE CBOMCTB.

3HavyeHHE YIJIEBOJOB B KMBOW MPUPOJE U KU3HM yenoBeka. [[oHaTHe 0 peakiusax MOIMKOHACHCAIUU
Y TUJIPOJIM3a Ha IPUMEPE B3aUMOIIPEBPALLICHUI: TJII0K03a —II0JIMcaxapu/l.

JemoncTpanun. OKuciieHue cuupra B anbaerua. KauecTBeHHbIE peakiiii Ha MHOTOaTOMHBIE CITUPTHI.
PactBoprMocTh (peHONIAa B BOAE NMpH OOBIYHON Temiieparype M NIpu HarpeBaHuu. KadecTBeHHBIE
peakimu Ha QeHout. Peaknus cepeOpssHOro 3epKaia albJerua0B U III0K03bl. OKHCICHHE aIbETUIO0B U
TJIIOKO3bl B KHUCIOTY ¢ mnomoibio ruapokcuaa menu(ll). KauecTBennas peakiuss Ha Kpaxmai.
Komnnekuus apupHbix maces.

JlabopaTopHble OmbIThI. PacTBOpeHHE TINIMIIEpUHA B BOJE M B3aMMOJEWUCTBHE C TUIAPOKCHIOM
meau(ll). CpoiicTBa yKCYCHOW KHCIOTHI, OOLIME CO CBOWCTBAMU MHHEPAIbHBIX  KHCIOT.
Jloka3aTenbCTBO HENPEAEIBHOIO XapaKTepa KHUAKOro kupa. B3anMoaelicTBre IIIIOKO3bI U CaXapo3bl ¢
ruapokcuaoM meau(ll). KauectBennas peakius Ha Kpaxmal.

[MpoduibHbie 1 NPOGEeCCHOHAIBHO 3HAYUMbIE 3JIEMEHTbI CoAepKaHusl. METUIOBBIN CIIUPT U €0
HCIIOJIb30BAaHUE B KAuye€CTBE XUMHUUYECKOIO ChIpbsl. TOKCHMYHOCTh METaHOJIa W IpaBWJIa TEXHUKU
0e30macHOCTH MU PadoTe ¢ HUM. DTUIICHTIIMKOJIb U €r0 IpuMeHeHne. TOKCUYHOCTh TUIICHTIINKOIIS U
MpaBHUJia TEXHUKH 0€30MaCHOCTH MPHU pabOTe C HUM.

[Tonyuenue deHona U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOICTBA U U3 OEH3011a.
[TonukonaeHcanus Gopmanpaeruaa ¢ GeHonaoM B heHonohpopMaibAeTHAHYIO CMOIY. ALIETabICTHI.
[lonsiTHe 0 KeTOHaX Ha mpuMepe aneTroHa. [I[pumeHeHne aleToHa B TEXHUKE U IPOMBIIIEHHOCTH.
MHuoroo6pasue kapOOHOBBIX KHCIIOT (IjaBesieBas KUCJIOTa KaK JBYXOCHOBHAs, aKpUJIOBasl KMCIIOTa KaK
HenpeJenbHast, 0eH30MHast KHCI0Ta KaKk apoMaThyecKas).

[InenkooOpa3yrone Mmacia. 3aMeHa >KMpPOB B TEXHUKE HEMUIIEBBIM ChlpbeM. CHHTETHYECKHE
MOIOIIIE CPENICTBA.

Mono4Hokucnoe OpoxkeHue IIoKo3bl. Kucnomonounsle mnpomykTel. CHIIOCOBaHME KOPMOB.
Hutposanue uemntonossl. [Tupokcunus.

1.4. AzoTconep:xammue opranndeckue coennnenns. Iloaumepnt

Amunbl. [lonstne 00 amuHax. Anudarhyeckue amMUHBI, MX KiIacCU(UKAIMsi M HOMEHKJIATypa.
AHWIMH, Kak opraHuyeckoe ocHoBaHue. [lonmydyeHue aHwiMHa u3 HuUTpoOGeH3ona.llpumenenune
AHWJIMHA HAa OCHOBE CBOMCTB.

AMHUHOKHMCJIOTBI. AMHHOKHUCIIOTHI Kak aMm(pOTepHbIE TU(YHKIIMOHATBLHBIE OPTaHUYECKHUE COSAMHEHUSI.
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEHCTBHUE CO LIEIOYaMHU, KUCIOTaMU U JIPYT C IPyroM
(peakuus monukoHAeHcanuu). IlenTuaHas CBA3b M MONUNENTUABL. [IpuMeHEeHHME aMHHOKHUCIOT Ha
OCHOBE CBOWCTB.

Beaku.llepBuynasi, BTOpU4YHAs, TPETHUYHAs CTPYKTYpbl OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TOpeHwue, JeHaTypalus, THIPOIN3, IIBETHbIC peakiuu. buonornueckue GyHKIIUN OEIKOB.

IMonumepsl. benku u monucaxapubl Kak OMOTIOIMMEDHI.

[lmactmaccel.  [lonmyyeHne MOMMMEPOB  peaKUME  MOJUMEpPU3AlMM W MOJUKOHJICHCAIUU.
TepMormuiacTHuHbBIE U TEPMOPEaKTUBHBIE M1acTMacchl. [IpencraBurenu niactmacc.

Bonokna, ux knaccudpukauus. Ilomydenue BoJOKOH. OTHeNbHBIE NPEICTaBUTENN XUMHUYECKHX
BOJIOKOH.



JdemoncTpaumnu. B3auMoneincTBue aMMHaka M aHWIMHA C COJSIHOM KUCIOTOW. Peakius aHwnuHa ¢
OpoMHOI BOmOM. JloKa3arenbCTBO HaMMuMs (DYHKIMOHAIBHBIX TPYII B PAcTBOPAX AMHUHOKHUCIIOT.
PactBopenue u ocaxxaenue OenkoB. LIBeTHble peakuuu OenkoB. 'opeHne NTHYBETO Tepa U MEepCTIHON
HUTHU.

JlaGopatopHble onbIThl. PacTBopeHue GenkoB B Boje. OOHapyxeHue O€JIKOB B MOJIOKE U B MSICHOM
OynboHe. [leHarypamust pacTBopa Oeilka KypUHOro siIa CIHMPTOM, PAacTBOpPaMH COJIEH TSKENbIX
METAJIJIOB U ITPU HArPEBaHMH.

IIpakTnuyeckue padorsl. PemeHne >KcepMMEHTAIBHBIX 3a/1ad Ha WACHTU(QUKALMIO OpPraHUYeCKUX
coequHeHui. PacriozHaBaHue m1acTMacce ¥ BOJIOKOH.

IIpodpunbHbie W NpodecCHOHATBHO 3HAYUMBbIe 3JIEMEHTHI COJAepPKAHUsl. AMHHOKAaIpOHOBAs
kucioTa. Kampon xak mpeacTtaBuTeNnb MOJIMAMUAHBIX BOJOKOH. Mcmonp30BaHue THAPOIIN3a OEITKOB B
npombluieHHOCTH. [lonmuBuHIIXI0pH A, oauTeTpadTopaTUieH (Teduion). @enonopopmanbIeruaHbie
mactmaccesl. Lemtynona. [IpombleHHOE MPOU3BOICTBO XMMUYECKUX BOJIOKOH.

Il. OBIIAS U HEOPTAHUYECKAS XUMUS

1.1. OcHOBHbIC MOHATHS ¥ 3AKOHBI XUMHH

OcHoBHbIe NOHATHA XuMUHM. BemectBo. Atom. Momnekyna. XUMHUECKUN SJEMEHT. AJUIOTPOIIHS.
[Ipocteie u ciioxkHbIe BemecTBa. KaueCTBEHHBIM U KOJIMYECTBEHHBIA COCTAaB BEIIECTB. XHUMHUYECKHUE
3HaKu U popmynbl. OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. KonnuecTBo BelecTna.
OcHoBHbIe 3aK0HBI XUMHH. CTexroMeTpusl. 3aKOH COXPaHEHUSI MacChl BELIECTB. 3aKOH MTOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYISIPHON CTPYKTYphL. 3aKOH ABOTaJIpO U CIEJCTBUS UX HETO.

PacuerHble 3a1aun Ha HAXOXKJIEHHE OTHOCUTEIBHON MOJIEKYISIPHOM MaccChl, ONpeieeHrne MacCOBOU
JIOJIM XUMUYECKUX 3JIEMEHTOB B CII0)KHOM BELIECTBE.

JdemoHcTpanuu. Mojenn aToOMOB XMMUYECKUX 3JI€MEHTOB. Mojenn MOJEKYI MPOCThIX U CIOXKHBIX
BeulecTB (1mapocrepkHeBble U Crioapra—bpurneba). Komnekuus HpocTbIX U CIIOKHBIX BEIIECTB.
Hekotopsie BemecTBa koimuectBOM 1 Moib. Mogens MosipHOro oObeMa ra3oB. AJUIOTPOIIHS
dbocdopa, kucopoa, oJoBa.

IIpodpuabHble U 1NpoecCHOHAJBLHO 3HAYMMBbIe 3JJIEMEHTbI COJAepP:KaHHUAA. AJUIOTPOIHBIE
MoubuKau yriepona (anma3s, rpadur), Kuciopoja (KHUCIOpoOJZ, O30H), oyioBa (cepoe U Oeroe
0710B0). IToHsATHE 0 XUMHUYECKON TEXHOJIOTHH, OMOTEXHOJIOIUH U HAHOTEXHOJIOTHH.

1.2. Tlepumoamueckmii 3axkoH u Ilepmoamyeckas cucremMa XuMU4YeckHX 3JjementoB JI.H.
MennesieeBa 1 CTPOCHHE aTOMa

Hepuonuveckuii 3akon .M. MenpgenaeeBa. Otkpeituie J[.MI. MenneneeBsim Ilepuoguueckoro
3akoHa. [lepuoguyeckuii 3akoH B hopmynuposke JI.M1. Menneneena.

[lepuoanueckass Tabaua XMMHYECKHUX 3JIEMEHTOB — rpauueckoe OTOOpa)keHHE MEePHOJUYECKOrO
3akoHa. CTpyKTypa NepuoAMYEcKOil TaOauIbl: Mmepuoasl (Manble W OOJblIKe), Tpynnbl (TJIaBHAsS U
moOoYHas).

Crpoenne aroma u nepuoanyeckuii 3axon/[.LH. MenaeneeBa. AtoM — cioxHas dactuua. Smapo
(MpOTOHBI M HEUTPOHBI) M 3JEKTpOHHAs oOojouka. M3oTtombl. CTpoeHHE 3JIEKTPOHHBIX 000JO0YEK
aTOMOB 3JIEMEHTOB MaJIbIX NepuoJioB. OCOOEHHOCTH CTPOEHHUS SIIEKTPOHHBIX 000JI0UYEK aTOMOB
9JIEMEHTOB OOJIBIIMX TEPHOMOB (MEPEeXOMHbIX AIeMeHTOB). [loHsTtue 00 opOurtansx. S-, p- u d-
Op6utany. D1eKTpPOHHbIE KOHPUTypallui aTOMOB XUMUYECKHUX 3JIEMEHTOB.
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CoBpemeHHass (GOpPMYIHPOBKA MEPUOJUYECKOTO 3aKOHA. 3HAYCHHE IEPHOAMYECKOrO 3aKOHA H
IIEPUOJMYECKON CHUCTEMBI XUMHYeCKMX diaeMeHToB JI.M. MenzaeneeBa mid pa3sBUTHUS HAYyKU U
[IOHUMAaHUs XUMHUYECKON KapTHHBI MUpA.

Jemoncrpauuu. Pazmuunbie ¢opmbr Ilepumoguueckoil cuctembl XuUMHYecKHX 3neMmeHToB [
MenpeneeBa. Jlunamuyeckue TaOaMIBl Juis  MoenupoBaHus — [lepuoauyeckoil  CHCTEMBI.
DnekTpu3anus Tel U UX B3aUMOJICHCTBHE.

JlaGopaTopHble omnbITbl. MonenupoBaHnue mocTpoeHUs: Ilepuomnueckor TaOMHMIBI XUMHUYECKHUX
3JIEMEHTOB.

IMpopuiabHbie M NPOPecCHOHATIBLHO 3HAYMMbIE 3JJIEMEHThI CcoOlep:KaHusA. PaanoakTHUBHOCTB.
Hcnonb30BaHne paMOaKTUBHBIX M30TONOB B TEXHUYECKUX LIEJIAX. PEHTreHOBCKOE U3IyYEHHE U €ro
HCIOJIb30BaHUE B TEXHUKE U MEAMLIMHE. MOoAenIupoBaHnue KaKk METO/] IPOTHO3UPOBAaHUS CUTYyallUu Ha
IIPOU3BOJICTBE.

1.3. CTpoenue BemecTBa

Honnas xummnueckasi cBsi3b. KaTuonnl, ux oOpa3oBaHHEe U3 aTOMOB B pe3yibTare Mpoliecca
OKHCJIEHUs. AHUOHBI, X 00pa3oBaHUE M3 aTOMOB B pe3ylbTare Mmpollecca BoccTaHoBiIeHUs. oHHas
CBA3b, KAaK CBSI3b MEXJy KATHOHAMHU M aHUOHAMM 33 CUYET 3JIEKTPOCTATHUYECKOTO MPUTSHKEHHUS.
Knaccudukanuss MOHOB: 1O COCTaBy, 3HAKy 3apsia, HAJIMYUIO THAPATHOW 000704kH. MoHHBIE
KpUCTaJlIM4eckue pemieTku. CBoNCTBa BEIIECTB ¢ HOHHBIM TUIIOM KPUCTAJUIMYECKOMN PEIIETKHU.
KoBanenTHasi XuMuyeckasi cBsi3b. MexaHuW3M OOpa3oBaHMs KOBAJCHTHOH CBsi3W (OOMEHHBIH W
JIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTpULIATENbHOCTh. KOBaJeHTHbIE MOJSPHAs U HEMOJISIpHAs CBS3H.
KpatHocTe kOBaneHTHOH cBsizu. MoJieKyasipHble U aTOMHbIE KpUcTajuiMueckue permerku. CBoncTBa
BEILIECTB C MOJIEKYJISIPHBIMUA U @TOMHBIMH KPUCTAINIMYECKUMH PELIETKAMH.

Mertannu4yeckasi cBsi3b. MeTajuinyeckasi KpUCTAJUIMUECKAsl pEIIeTKa U METaNIndecKass XUMHUYECKast
CBsA3b. PU3HYECKUE CBOWCTBA METAIIJIOB.

ArperaTHblie COCTOSIHMSI BelleCTB M BOJOPOJHasi CBfA3b. [Bepioe, XUIAKOE U razoo0Opa3HOe
COCTOsIHMs BemecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOrO COCTOSIHUA B JIpyroe. BopoponHas
CBSI3b.

Yucrbie BemecTtBa M cMecH. [loHsTHE O cMecu BemiecTB. 'OMOreHHBIE M T'€TEPOTE€HHBIE CMECH.
CocraB cMmeceil: 00beMHasi U1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IpUMece.
JMucnepcuble cucrembl. [lonstie o aucnepcHoil cucteme. JlucnepcHas ¢asza U AUCIIEPCHOHHAS
cpena. Kinaccudukanus qucnepcHbix cucteM. [IoHsATHE O KOJIJIOMAHBIX CHCTEMAX.

JlemoHcTpanuu. Mojenb KpUCTAJUIMYECKOM pemeTKd xjaopuaa HaTpus. OOpasibl MHHEpaloB C
MOHHOM KpUCTAJNIMYECKON pEIIeTKOM: KaJlpLuTa, TajauTa. MOZJENNn KpUCTANIMYECKUX PELIETOK
«cyxoro npaa» (Wam Homa), anmMasa, rpadura (wim kBapra). [Ipubopsl Ha XKHAKUX KpUCTAJUIAX.
OO0pa3ibl  pa3IMYHBIX JUCTIEPCHBIX CHUCTEM: JIMYJIbCHUN, CYCIEH3WH, a’po30jied, Teled W 30Jeil.
Koarymsuus. Cunepesuc. Oddext Tungans.

JlabopaTopuble onbIThbl. [IpuroroBieHue cycrneH3un KapOoHaTta Kaimelius B Boje. [lomyuenue
AMYJIBCUU MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMM JUCIEPCHBIX CUCTEM.

IIpodpuniabHbie U NpogecCHOHAIBHO 3HAYHMMBbIEC JJIEMEHThI coaep:kaHus. [lomsipHOCTH CBA3M U
noJisipHoCcTh MoJekyibl. Konnencanus. Tekyuectb. Bosronka. Kpucrammmzanus. Cybonumanus u
necyonumanus. AHOManuU (U3MUECKUX CBOUCTB BOJBI. JKHIKHE KpUCTaIbl. MUHEpanbl U FOpHbIE
MOPO/bI KaK MPHUPOJHBIE CMECH. DMYJIbCUU U CYyCHEH3UHU. 307 (B TOM YHCIE a’3pO30JHM) U TEJu.
Koarynsuus. Cunepesuc.

11



1.4. Boga. PacTBopbI. DJIeKTPOJIUTHYECKAS TN CCOMAIHASA

Bona. PacrBopsl. PacTBopenne. Bona xak pactBopurens. PactBopumocts BemecTB. HacelleHHsle,
HEHACBILICHHBIE, IEPECHIIIEHHbIE PACTBOPHI. 3aBHUCHUMOCTh PAacTBOPUMOCTH TIa30B, XHUJIKOCTEH U
TBEPJIBIX BEIIECTB OT PA3INYHBIX (DaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

DJVIEKTPOJMTHYECKAs [JUCCONMANUSA. OJIEKTPOJIUTBI M  HEIICKTPOJIMUTHL.  DJNEKTPOJIMTUYECKAs
aucconuanys. MexaHn3Mbl JIEKTPOJIMTUYECKON TUCCOLMALMK ISl BEECTB C PA3JIMYHBIMUA THUIIAMU
XUMHMYECKOHN CBs3u. ['MapaTupoBaHHbIE U HETHIPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOJIUTUYECKON
aucconnanui. CHilbHbIE U Ci1a0ble 1eKTPOIUThl. OCHOBHBIE MOJ0XKEHUS TEOPHH IEKTPOIUTHUUECKON
aucconyanuu. Kuciaorsl, OCHOBaHMS U COJIU KaK 3JIEKTPOJIUTHI.

Jemoncrpauuu. PactBopuMocTs BemiecTB B Bojae. CoOupaHue razoB METOJOM BBITECHEHUS BO/IBI.
PactBopenue B Bojae cepHOM KHUCIOTBI U coiedl amMMoHus. (OOpas3ibl KPUCTAILUIOTHAPATOB.
N3roroBieHue TUIICOBOM IOBA3KU. McnbITaHME PACTBOPOB AJIEKTPOJIUTOB W HEIIEKTPOJIUTOB Ha
IIpeIMeT JUCCOLUAUU. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOIMTHYECKON AUCCOLUALMM YKCYCHON KUCIIOTBI
OT pa30aBieHus pacTBOpa. J[BHKEHHE OKpAIEHHBIX MOHOB B 3JIeKTpudyeckoM noje. [IpurorosieHue
KECTKOM BOJIBI M yCTpaHEHUE ee KeCcTKOCTU. MoHuTbl. OOpasibl MUHEpAIbHBIX BOJ| Pa3IMYHOIO
Ha3HAYCHUS.

IIpakTnueckas padora. [IpurorosneHue pacTBopa 3aJaHHON KOHIIEHTPALIUH.

IIpoduabHbie M NpoeccHOHATBLHO-3HAYNMBIE JJIeMEeHThI coepkaHus. PacTBopeHue kak pusuko-
xuMudecknii mpouecc. Termosie 3¢ dextsr mpu pactBopeHnn. Kpucrammoruapatsl. Pemenue 3amau
Ha MacCOBYIO JI0JII0 PaCTBOPEHHOrO BemecTsa. [IpuMeHeHne Bobl B TEXHHUECKUX LENsIX. JKeCTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHeHusl. MuHepanbHble BOJBI.

1.5. Kinaccnuxanus HeOpraHm4ecKux coeJMHEHUI M UX CBOMCTBA

Kucnorsl m ux cpoiictBa. KucIoThl Kak 3IEKTPOIUTHI, UX KiIacCU(UKALUS 1O PA3IAYHBIM
MpU3HAKaM. XHWMHUYECKHE CBOMCTBA KHCIOT B CBET€ TEOPUHU DIICKTPOJIUTUUYECKON TUCCOIHAIIUH.
Oco0eHHOCTH B3aUMOJICUCTBUSI KOHIIEHTPHUPOBAHHOW CEPHOM W a30THOW KHCIOT C METaJlJlaMHu.
OcHOBHBIE CTIOCOOBI TTOTYYEHUST KUCIIOTHI.

OcHoBaHuss U uX cBoiicTBa. OCHOBaHMUS KaK JJIEKTPOJIUTHI, MX KJIACCU(PHUKAIMS TIO Pa3IUIHBIM
Mpu3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAHUU B CBETE TEOPHUM SJEKTPOJIUTUYECKOW TUCCOLMAIINH.
PasnoxxeHne HepacTBOPUMBIX B BOIe OCHOBaHM. OCHOBHBIE CIOCOOBI MOTY4YeHHUS] OCHOBAHU.

Cosan m ux cpoiicrBa. Conu kak 370eKTpoiuThl. ConM cpeaHue, KUCiable U OCHOBHBbIE. XMMHUUYECKH
CBOWCTBA CoJiel B CBETE TEOPUH IIEKTPOIUTHYECKON quccormanui. CrocoObl MOTyYeHHs! CONEH.
I'mpponus cosent.

Oxcuambl 1 ux cBoiicrBa. Coneodpasyromme u HecoseoOpasyromue okcuabl. OCHOBHBIE, aMPOTEepHBIE
Y KHUCJIOTHBIE OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHJIa OT CTEMEHU OKHCICHUSI OOpa3yloIIero ero
MeTaju1a. XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okcuaos.

JdemoncTpaumnu. B3zanmopaeicTBue a30THOM M KOHLEHTPUPOBAHHOW CEPHOM KHCIOT C METajulaMU.
I'openne docdopa u pacTBopeHue npoaykTa ropeHus B Boze. [lonydenue u cBoiictBa amoTepHOTO
ruapokcuaa. HeoOpatumelii ruaponu3 kapOuaa Kaiabius. OOpaTUMBIA TUIPOIH3 COJNICH Pa3sIuIHOTO
THUIIA.

JlabopaTopHble onbIThL. VcnbiTanne pacTBOPOB KUCIOT UHAMKATOpaMu. B3anumoaeicTBre MeTanioB
C KuciaoTamMH. BsauMopaeiicTBHE KHCIOT C OKCHIAMH MeETaJUIOB. B3anMOIENUCTBHE KHUCIOT C
OCHOBaHMUAMU. B3auMopeicTBue KUCIOT C COISMU.

HcnbiTanue pacTBOpOB 1IeN04Yel MHIAUKAaTOpaMu. B3anmonaeiicTBre mienoyen ¢ coiasaMmu. Pasznoxenue
HEPACTBOPUMBIX OCHOBAHUU.
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B3aumoneiicteue coseid ¢ metauiamu. B3ammopneictBue conei apyr ¢ apyroM. ['maponus coseit
Pa3JIMYHOTrO THIIA.

IpoduniabHble U NMpodeccHOHATIBLHO 3HAYHMBbIE JIeMEHThI cojep:xkaHus. [IpaBuna pazdaBieHus
CEpHOM KHCIOTHL. MCIOab30BaHHE CEPHOW KHUCIOTHI B MPOMBILLICHHOCTU. Ejkue 1mienouyu, ux
WCIIOJIb30BAaHUE B MPOMBILUIEHHOCTH. l'almieHas M HeramieHas H3BECTb, €€ IPUMEHEHHUE B
CTpouTenbCTBe. ['umc u anedactp, rTUICOBaHUE.

[Tonsitue o pH pactBopa. KucnortHas, nienoynasi, HeHTpajibHAasi Cpebl paCTBOPOB.

1.6. XuMun4yeckue peakmumn

Knaccudukanusa xumudeckux peakuuid. Peakuuu coenquHeHus, pa3ioxKeHMs, 3aMeIIeHus, OOMeHa.
Karanmutuueckue peakumu. OOpatumble M HEoOpaTHMbIe peakuud. |'OMOT€HHBIE M TeTEpOTreHHbIC
peakuu. DK30TePMHUECKUE U IHAOTEPMHUYECKUE peakuu. TermnoBoi 3pPeKT XMMUYECKIX PEaKIHid.
TepMmoxuMuuyeckue ypaBHEHHs.

OKHCINTE/IBHO-BOCCTAHOBUTE/IbHBIE  peakuuu. CreneHb  okucieHus.  OKHCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKHUCIEHHE. MeToJl 3JIeKTPOHHOro OajlaHca JJsl COCTaBJICHUS
YPAaBHEHUI OKUCIINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

Ckopoctb xuMu4YecKux peaknui. [loHATHE O CKOPOCTHM XMMHYECKHX peakUui. 3aBUCUMOCTb
CKOPOCTH XHUMHUYECKUX PEAKIUH OT pa3IryuHBIX (DAaKTOPOB: MPHUPOJBI PEArHpPYyIOIUX BEIIECTB, HX
KOHIICHTPALUU, TEMIIEPATYyphbl, IOBEPXHOCTH COIIPUKOCHOBEHUS U UCIIOJIb30BAaHUS KaTAIU3aTOPOB.
O0patuMocTh XHMHU4YeCKMX Ppeakuuii. OOpaTumple W HeoOpaTUMbIe peakuuu. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMELCHHUS.

Jemoncrpauuu. [Tpumepsl HeOOpaTUMBIX peakUil, HAYILUX ¢ 00pa30BaHUEM OCAJIKa, ra3a WK BOJIBL.
3aBUCUMOCTb CKOPOCTH PEaKLUU OT IPUPOJIbl Pearnpyrollux BelecTB. B3aumozeiicTBue pacTBOpoB
CEepHON KHUCIIOTBI C PAacTBOpaMM THOCY/Ib(aTa HaTpus pa3IUMYHON KOHIEHTPALUU U TeMIepaTyphbl.
Mogenp KUMsmero ¢iosi. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT NMPUCYTCTBUS KaTaau3aTopa
Ha IPUMEPE Pa3IoKEHUs NEPOKCHA BOJOPOAA ¢ IOMOIIBIO JUOKCHIA MapraHia U Karaiasbel. Monens
aneKkTposn3epa. Mojienb IIEKTPOIM3HOM BaHHBI JJIS ITOJIY4EHHs AFOMUHMSL. MOJelTb KOJIOHHBI CUHTE3a
aMMHaKa.

JlabopaTopHble onbIThbl. Peakius 3aMelnieHuss MeIu >Kejle30M B PACTBOPE METHOTO KyIopoca.
Peaxuum, unyime ¢ o0pa3oBaHuEM Ocajika, Ta3a WM BOABL. 3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBUSA
COJITHOM KHCJIOTBHI C METAJJIaMH OT MX NPUPOJBIL. 3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBHUS IIMHKA C
COJISTHOM KHCJIOTOH OT €e KOHIEHTpalMU. 3aBUCUMOCTh CKOPOCTH B3auMoaencTBus okcuaa meau(ll) c
CEPHOU KUCJIOTOM OT TeMIIepaTyphbl.

IIpoduabHbie 1 npodeccHOHATBHO 3HAYUMBIE 3J1eMeHThI cofep:xkanus. [loHsTue o0 rnexTponuse.
DJIEKTPOJIN3 PACIUIABOB. JJEKTPOJIU3 PACTBOPOB. JNEKTPOIUTUYECKOE TMOIYYCHHE aTFOMUHUS.
[IpakTnueckoe mnpumeHeHue snekTpoiu3a. ['anpBaHomnactuka. ["anbBanocterusi. PadunupoBanue
[BETHBIX METAJLIOB.

Karamm3. T'omoreHHble UM TereporeHHble Karanu3aTtopbl. [Ipomortopel. Karamntuueckue sabl.
NHruburtopsl.

IIpon3BocTBO aMMHaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHLHUIIBIL.

1.7. MeTa/u1bl 1 HEMETAJLIIbI

Metamiabl. OCOOEHHOCTH CTPOCHHMSI aTOMOB M KpUCTAUIOB. DU3MYECKHE CBOWCTBA METAJIJIOB.
Knaccudukanmss MeraquioB 1O pa3jauvHbIM  TpHU3HAKaM. XHUMHUYECKHE CBONCTBA METAILIOB.
DJIEKTPOXUMHUYECKUH P HAIPSHKEHU MeTauioB. MeTamioTepMusi.
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OOmme crmocoObl momydeHuss MeramuioB. [lonstme o  wmeramnypruu. Ilupomeramtyprus,
TUIPOMETALTYPIrHs U deKTpoMeTanyprus. CriiaBbl YUEpHBIE U LIBETHBIE.

Hemeraaubl. OcoOeHHOCTH cTpoeHHs aToMmMoB. Hemeramibl — mpocThle BellecTBa. 3aBUCUMOCTH
CBOMCTB TajoreHoB oT ux mnonoxeHuss B Ilepuonmueckoir cucreme. OKHUCIUTENIBHBIE U
BOCCTAHOBUTEIIbHBIE CBOWCTBA HEMETAUIOB B 3aBUCHUMOCTM OT HX IOJOXEHUS B pady
NMEKTPOOTPHULIATEILHOCTH.

Jemoncrpanuu. Komnexkuus MetayuioB. B3zaumozelicTBue MeTauioB ¢ HeMeTaulaMu (Kese3a, LIMHKa
U QJIIOMUHUS C CEpOH, aJIIOMUHUS C MOAOM, CYpPbMBI C XJIOPOM, FOpEeHHE XKeje3a B xjope). ['openue
METAJIJIOB. AJTIOMUHOTEPMHUSL.

Komnexnus nemeramios. ['openne HemeTaisioB (cepsl, pochopa, yris). BeiTecHeHre MeHee aKTUBHBIX
raJIOTeHOB M3 PACTBOPOB UX COJIeH 00jIee aKTUBHBIMH TaJIOTEHAMHU.

Mojenp NpOMBILIUIEHHOW YCTaHOBKM Ul IIPOU3BOACTBA CEPHOM KUCIOTHL. Mojens nedn s o0kura
u3BecTHsKA. KOJJIEKIMM TPOAYKIMI CHIMKATHOW TPOMBIIIICHHOCTH (cTekna, ¢apdopa, dasHca,
LIEMEHTA Pa3IMYHbIX MAPOK U Jp.)

JlaGopaTopHble onbITHI. 3aKalka U OTIYCK cTajiu. O3HAaKOMJICHHE CO CTPYKTypaMH ceporo u 6eixoro
yyryHa. PacniosHaBanue py[ xeinesa.

IIpakTnyeckne  padorsl.llonyuenue, cobupanue W pacro3HaBaHue  rasos.Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4.

IIpodgunbHbie U npodeccHOHAIBLHO 3HAYMMBbIE 3JIeMEHThI cojep:kaHus. Kopposus meTayios:
XUMUYECKass U DJICKTPOXHMMHUYECKAs. 3aBUCHUMOCTh CKOPOCTH KOPPO3WU OT YCIIOBHM OKpY)KaroIIei
cpenbl. Kitaccudukanust KOppo3uu METAJUIOB MO Pa3IMYHBIM Mpu3HakaM. Croco0b! 3alIUThl METAIIJIOB
OT KOPpO3UH.

IIpon3BoaCTBO UyryHa U CTaJIN.

[Tonyyenne HemeTanaoB (PpPaKIMOHHON MEPErOHKOW JKHUIKOTO BO3yXa M DJIEKTPOJIM30M PacTBOPOB
WM PacIUIaBOB IEKTPOJIUTOB.

CunukaTHas IpOMBILIUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCTIOTHI.
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TEMATUYECKUM ILIAH

KonmuectBo yacos

o0s13aTeNbHas ayTUTOpHAs yaeOHast Harpy3Ka,

HaumenoBanue pazaena MaRCHIMaTbHA .

yueOHast BT.U..

Harpyska BCEro 3aHATUH na0. ¥ mpak. 3aHITUN
BBenenne 2 2
1. O0mas ¥ HeOpraHM4YecKass XuMms 46 46 16
1.1. OcHOBHBIC IOHATHS K 3aKOHBI 6 6
1.2. Tlepronuueckuii 3aKOH U 2 2
[leproanueckas cucteMa XUMUYECKUX
anemenToB J[.M1. Menneneesa u ctpoeHue
aToMa
1.3. Ctpoenue BemecTBa 6 6
1.4. Bona. PactBOpHI. 8 8 3
DNEKTPOIUTUYECKAS AUCCOIUAITHS
1.5. Knaccudukanuys HeopraHu4ecKux 10 10 6
COCAMHEHMI U UX CBOMCTBA
1.6. XuMuueckue peakiuu 2 2 1
1.7. MeTauibl 1 HEMETaJLITbI 12 12 6
2. Opranuyeckasi XuMusi 30 30 14
2.1. OCHOBHBIE OHATHUSI OPraHUYECKOMN 2 2 1
XUMHH U TEOPUS CTPOCHUS OPTaHUYECKUX
COEMHEHHI
2.2. YT1eBoopobl U UX MPUPOIHBIE 6 6 2
HUCTOYHUKHA
2.3. Kucnopoacoaepxaniue 12 12 8
OpraHMYECKUEe COCTUHEHUS
2.4. Azorcoaeprkaniue opraHu4ecKue 10 10 3
coennHenus. [lomumepsr
HTtoro 78 78 30
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TPEBOBAHUS K PE3YJIBTATAM OBYYEHUA
B pesynbrare u3ydeHus ydeOHOM JUCIUIUIMHBI «XUMUS» CTYACHT J0JKEH

3HATL/MIOHMMATh:

Ba)KHelillMe XMMHYeCKHe TOHATHA: BEIIECTBO, XMUMHYECKHH OJJIEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEIIbHBIC aTOMHAsi W MOJICKYJSIpPHAsT MacChl, MOH, aJUIOTPOIHsS, W30TOIBI, XHUMHYECKas
CBSI3b, DJIEKTPOOTPHUIIATEIIEHOCTh, BAJICHTHOCTh, CTENEHb OKUCJICHHS, MOJb, MOJSpHAs Macca,
MOJIIPHBI 00BEM Ta3000pa3HBIX BEHIECTB, BEIICCTBA MOJICKYJISPHOTO M HEMOJEKYISPHOTO
CTPOCHHS, PACTBOPHI, OJJICKTPOJUT H HEIIEKTPOIUT, DIEKTPOIUTHYCCKAS JIUCCOIHAIIHS,
OKHUCJIUTEIb W BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, TEIUIOBOM 3P (EeKT peakiuu,
CKOPOCTh XMMHYECKOH peakluu, KaTaju3, XUMHYEeCKOe paBHOBECHE, YIJIEPOAHBII CKeJeT,
(GbyHKIIMOHATBHAS TPYIIA, H30MEpHsl, TOMOJIOTHUS;

OCHOBHBbI€ 3aKOHbI XMMMH: COXPAaHCHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa BEIIECTB,
Ilepuonnueckuii 3akoH JI.1. Menaeneena;

OCHOBHBbIE TEOPUH XMMHH; XUMHYCCKON CBS3H, JEKTPOIUTHYSCKON IUCCOIUAINH, CTPOCHHUS
OpPraHHYECKUX M HEOPTaHMYECKHUX COCIMHCHHIA,

Ba)KHelilllMe BelIeCTBA M MaTepPHAJIbI: BRXHCHUIINE METAUIBI M CIUIABBI; CEpHAs, COJISTHAs,
a30THAsl M YKCYCHAsl KHCIJIOTBI; OJIArOPOJIHBIC Ta3bl, BOJOPOJI, KHUCIOPOJ, TaJOTeHbI, IIEI0YHBIC
METAJIJIBI;0CHOBHBIC, KUCIIOTHBIC H aM()OTEPHBIC OKCHIBI M THAPOKCHJIBI, ICIIOYH, YIIICKUCIBIA 1
yrapHbli Ta3bl, CEpHUCTBINA a3, aMMUAaK, BOJA, IPUPOAHBIN ra3, MeTaH, 3TaH, STUJICH, alleTUJICH,
XJIOpUJ HATpus, KapOoOHAT W TUIpokapOoHAT HaTpus, KapOboHaT u ¢docdar kKaibnus, OCH30I,
METaHOJ M 3TaHOJI, CJIOXHBIE I(PUPHI, KUPBI, MblJIa, MOHOCAaXapubl (IJIIOK03a), TUCAXapUIbI
(caxapo3a), monucaxapuabl (Kpaxmajd | ICIUII0JI03a), AaHWIMH, AaMHHOKHCJIOTHI, OCJIKH,
WCKYCCTBEHHBIC M CHHTETUYCCKHE BOJIOKHA, KAYIYKH, TUIACTMACCHI;

yMeThb:

Ha3bIBAaTh: U3yUCHHBIE BEIIECTBA 10 TPUBUAIIBHON WM MEXIyHAPOIHON HOMEHKIIATYPE;
onpeaeasATb: BAJICHTHOCTb M CTENEHb OKHCIEHUS XMMHMUYECKHUX 3JIEMEHTOB, THUI XUMHUYECKOU
CBSA3M B COCOUHEHMSX, 3apsj MOHA, XapaKTep CpeAbl B BOIAHBIX PAacTBOPax HEOPIaHWYECKUX H
OpPraHMYECKUX COCIUHEHNH, OKUCIINTEND U BOCCTAHOBUTEINb, IPUHAIJIEKHOCTD BELLIECTB K Pa3HBIM
KJIacCaM HEOPTraHWYECKUX U OPraHUYECKUX COEIUHEHNUN;

XapaKTepPU30BaTh: 3JIEMEHTHI MaJIbIX IIEPUOJIOB IO UX MOJjoXkeHuto B Ilepuoanueckont cucreme
J.W. MenneneeBa; obume XMMUYECKHE CBOICTBa METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKNUX U OPraHUYECKUX COCIMHEHUH; CTPOCHHE M XMMHYECKHE CBOMCTBA M3YYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHMI;

O0BSICHATB: 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTaBa U CTPOEHUs, NPUPOAY XUMHUYECKON
CBS3W (MOHHOW KOBAJEHTHOH, METAJUIMYECKOW W BOJOPOJIHON), 3aBHCHUMOCTH CKOPOCTH
XUMUYECKOH peakIuy 1 MOJI0KEHNE XUMHUUECKOT0 PaBHOBECHS OT Pa3JIMYHbBIX (PaKTOPOB;
BBINOJIHATH XHUMHUYECKHH IKCIEPUMEHT: 10 paclo3HABAaHHMIO Ba)KHEHWIIMX HEOPraHWYECKUX U
OpPraHUYECKUX COEANHEHNUI;

NPOBOJMUTh: CAMOCTOSITENIbHBIN MOUCK XUMUYECKOW MH(POPMAIH C UCIIOIB30BaHUEM Pa3IMUHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3JaHNH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);
UCMOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMM [uId 00pabOTKM M Tepelaud XUMHYECKOU
uH(pOpMaIUY U €€ TPEACTaBICHUS B pa3IMuHbIX (hopMmax;

CBA3BIBATh: U3YUYCHHBIN MaTepua co cBoel MpoeCcCHOHATBLHON NesTeNIbHOCTbIO;

pelaTh: pacyeTHhIE 3ajauy 10 XUMUYECKUM (OpMyJiaM U YpaBHEHUM;
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HCIO0JIBL30BATh NPHOOpPEeTeHHbIC 3HAHUSL M YMEHHUSI B INPAKTHYECKON JeATEJbHOCTH H
MOBCEHEBHOM KU3HU:

11 OOBSICHEHUS! XUMHUYECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
ONpEEICHUSI BOZMOXKHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALLCHUNM B Pa3IU4HBIX YCIOBUAX U
OLICHKH HX IOCJIEICTBUM;

9KOJIOTUYECKH IPAMOTHOIO ITIOBEJCHUS B OKPYKAIOLIEH Cpele;

OLICHKH BJIMSIHUS XUMHYECKOI'O 3arps3HECHUsI OKPYXKAIOLIEHW Cpelbl HAa OPraHU3M 4YeJOBEKa H
JIPYTHUE )KUBBIE OPTaHU3MBI;

0e30macHOro oOpalleHus C TOPYMMH M TOKCHYHBIMU BEIECTBAMM U J1aOOpaTOPHBIM
00opynOBaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IPOU3BOCTBE;

KPUTHYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOH HMH(GOpMAIMH, TMOCTYHAroIEeHd M3 pa3HBIX
HCTOYHUKOB.
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Ilepeyenn 1a00pATOPHBIX PAOOT MO XMMUHU

1. Peakuus 3aMmeleHus: MEU XKEIE30M B paCTBOPE MEIHOIO KyIopoca.

2.  Peaxuuu, unyime ¢ 00pa3oBaHUEM OCaJKa, ra3a MU BOJBI.

3. 3aBHUCHUMOCTH CKOPOCTH B3aUMOJICHCTBHS COJISTHON KUCIIOTHI C METAJNIAMH OT UX MPHPO/IBL.

4.  3aBUCUMOCTb CKOPOCTH B3aMMOJEHCTBHSI LIMHKA C COJITHON KUCIIOTOM OT €€ KOHLIEHTPALUH.

5. 3aBUCHMOCTb CKOpOCTH B3anMojeiicteusa okcuna Meau(ll) ¢ cepHoit KuCIoToM OT Temneparypsl.

6. PacrtBOpeHume riiiepuHa B BoJie, B3aUMOICHCTBUE THLeprHa ¢ ruapokcuaom meau (11).

7. CpoiicTBa YKCYCHOM KHCIIOTBI, O0IIKE CO CBOMCTBAMU MHUHEPAJIBHBIX KHCIIOT.

8. BszammogpeiicTBue coneil ¢ MeTaIaMu.

9. BzaumojeicTBHUE CONCH IPYT C APYTOM.

10. Tuaponus cosieit pa3IMYHOrO THIIA.

11. HcnsiTaHue pacTBOPOB KUCJIOT UHAUKATOPAMH.

12. B3aumopeiicTBUE METAIIOB C KUCIOTAMHU.

13. BsaumogeiicTBuE KUCIOT C OKCUAAMU METAJIOB.

14. BsaumopelcTBUE KHCIOT C OCHOBAaHUSMH.

15. BsaumozeiicTBUE KHUCIOT C COJISIMU.

16. HcnelTaHue pacTBOPOB LIENIOUEH HHIMKATOPAMHU.

17. BsaumopeicTBHE LIEIOYEN C COIAMMU.

18. PaznoxeHue HEPaCTBOPUMBIX OCHOBAHHIA.

19. HsroromicHHE MOJEICH MOJIEKYJ OPTaHUICCKUX BEIIECTB.

20. BsaumoeiicTBHE TIFOKO3bI U caxapo3bl ¢ rugpokcuaoM meau(ll).

21. PacTtBOpeHme OEIKOB B BOJIC.

22. OO6napyxeHue OeKOB B MOJIOKE M B MSICHOM OYJIbOHE.

23. Jlenarypaius pacTBopa Oefka KypHHOro siiilia CHUPTOM, paCTBOPaMHU COJIEH TSKEIbIX METAJIJIOB

Y TIpY HarpeBaHUM.

24. KauecTBeHHas peakIus Ha Kpaxmad.

25. O3HaKOMIJICHUE C KOJUICKIHEH 00pa3oB HEPTH U MPOTYKTOB e IepepaboTKH.

26. O3HaKOMJICHHE C KOJUIEKIIUEH KaydyKOB U 00pa3liaMu M3/IeIHid U3 Pe3HHBL.

Ilepeyenbp NMpakTHYECKUX PAdOT MO XUMMH
1. Pemenue skcriepyuMeHTAIbHBIX 33]1a4 Ha UICHTU(UKALIMIO OPTaHUYECKUX > waca
COETMHEHUI

2. [IpuroroBieHne pacTBopa 3aaHHON KOHIICHTPAIIH 2 Jaca
3. IMomyuenue, cobnpaHue U pacrio3HaBaHUE Ta30B 2 Jaca
4. PemeHne SKCIEpUMEHTANIBHBIX 337124 110 TeMe «MeTab» 2 qaca
5. Pacno3HaBaHue BOJIOKOH M IIacTMace 2 qaca

18




© o N R WDNRE

W W WWWWWMNDNDDNMNDDNDNDNNMNDNNDNNMNNNMNRERPERPRPRPEPRPERPERPERPRERPREER
OO Ol A WNPFP OO NOOL, WONPFPOOOLOWNO OO WDNPE O

37.
38.
39.
40.
41.

42.

INPUMEPHBIE TEMbI PEGEPATOB

HaHoTexHOoI0THs KaKk IPUOPUTETHOE HAIIPABJICHUE PAa3BUTHS HAYKH U TPOU3BOACTBA B PD.
CoBpeMeHHbIE METOIbl 00€33apayKUBAHHS BOJIBI.

Kuznp n gesrensHocts .M. Mennaeneena.

«Ilepuoanyeckomy 3akoHy Oyayliee He IPO3UT Pa3pyLIEHUEM. . ).

[Ina3zma — 4eTBEpTOE COCTOSHHUE BELIECTBA.

AMopdHbIe BEeLeCTBA B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKarolei cpefpl OT XUMUYECKOIO 3arpsi3HEHUS.

KonnuecTBeHHBIE XapaKTEPUCTUKY 3arpsA3HEHUS OKPYXKAKOIIEeH cpeibl.

[TpumeHnenue TBepA0ro U raz3oodpasHoro okcua yriaepoaa(lVv).

. 3a1uTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.

. PacTBOpBI BOKPYT Hac.

. Boja kak peareHT u Kak cpeza Uil XMMUYECKOro IIpoLecca.

. Tunsl pacTBOpOB.

. YCcTpaHeHue )KeCTKOCTH BOJbl HA IPOMBILUIEHHBIX MTPEANPUATHIX.

. CepHas kucnota — «xj1e0 XUMHYECKOH TPOMBILIUIEHHOCTH.

. Ucrionb30BaHue MUHEPAIBHBIX KUCIOT Ha MPEANPUATHSIX PA3IUIHOTO MPOPHUIIAL.
. OKcHJIBI U COJIU KaK CTPOUTENIbHBIE MaTepHalIbI.

. [loBapeHHas coJlb KaK XUMHUYECKOE ChIPhE.

. MHOTOIMmMKMiA KapOOHAT KAJIBIMS: B IPHPOJIE, B IIPOMBIIUICHHOCTH, B OBITY.
. Peakuyst ropenus Ha NpoU3BOJICTBE.

. Peaknus ropenus B ObITY.

. Mcropus nosrydeHHs ¥ MPOU3BOICTBA AIFOMUHUS.

. DIEeKTPOIUTHYECKOE MOTy4YeHUE U pahUHUPOBAHUE ME/IH.

. Ponp MeTaiioB B HCTOPUM YETIOBEYECKOM [IUBUIIN3ALINH.

. Ucropus oTeuecTBEHHON YEpPHON METaJUTyPIryH.

. Ucropus oTeuecTBEHHON IBETHON METAJULYPIHH.

. CoBpeMeHHOE METAJUTYprUYECKO€e MPOU3BOJICTBO.

. Poip MeTajuioB U CI1aBoOB B HAYYHO-TEXHUYECKOM IPOrpecce.

. Koppo3zus metamioB u cnocoOsl 3allUThl OT KOPPO3HH.

. lnepTHbIE UK GJ1aropoAHbIE ra3bl.

. Poxparomue coiii — raJoreHsl.

. XMMHS METAJUIOB B MO€H Mpo(ecCHOHABHON 1eATEIbHOCTH.

. XuMUsl HEMETAJUIOB B MO€H NMpodeccuoHAIbHON 1€ TeNbHOCTH.

. Kusnsp u nesarensHocTh A.M. byTieposa

. DKOJIOTMYECKHE aCIIEKTHI UCIIOJIB30BAHUS YTIIEBOJOPOAHOTO CHIPBSI.

. DKOHOMMYECKHE  aCIEeKThl  MEXKIYHAPOAHOTO  COTPYAHHMYECTBA MO  HCIOJIb30BAHUIO

YIJI€BOJIOPOJIHOTO CBIPBSI.
HcTopust OTKpBITHS U pa3pabOTKHU Ta30BbIX U HEPTIHBIX MECTOPOXKIeHUH B PD.

XuMus yriaeBoIOPOTHOTO CHIPBS M MOsL Oyyiast mpodeccusi.

CuHTeTHYeCKHe KaydyKH: HCTOPUSI, MHOTOOOpAa3He U MEPCIEeKTHBHIL.

Pe3unoTexHMUYECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

Hedts u ee TpaHCHOpTHpOBKa Kak OCHOBA B3aMMOBBITOJAHOTO  MEXIYHAPOIHOTO
COTPYJHUYECTBA.

VYTraeBoabl M UX pOJb B JKUBOW IPUPOJIE.

19



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

50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.

CrpoeHue III0K03bl: HCTOPHS Pa3BUTHS NIPEACTABICHUN U COBPEMEHHBIE BO33PEHUS.
PasButne caxapHOU NpOMBILUIEHHOCTH B Poccuu.

Poinb yrneBosioB B Moeii Oyayieit mpodeccCuoHaNbHOM eI TeTbHOCTH.

DTaHoI: Beanyaiiiee 61aro U CTpamrHoe 3J10.

AJKOroim3M U ero npo(uiIakTHKa.

MHoroaToMHbI€ CIUPTHI U MOs OyAyIIas NpopeccuoHaIbHAs AESITEIbHOCTb.
dopmanbieru]] Kak OCHOBA MOJIy4Y€HUS BEIIECTB U MaTEpUaNIOB Ul MOEH IpodeccnoHanbHON
NEsITebHOCTH.

MypaBbHHas KUCIIOTa B IPUPOJIE, HAYKE M IPOU3BOCTBE.

HUcropus ykcyca.

HexBarka npo1oBoJIbCTBUS KaK riio0anbHas mpolieMa YeIoBeUecTBa U MyTH €€ PEeLICHHUS.
MBpuna: mpolioe, HacTosiee, Oyaymiee.

CpencTBa rUrueHbl Ha OCHOBE KHUCIOPOICOAEPKALIUX OPraHUUECKUX COSAUHEHHUMN.
Cunternyeckue moromue cpeacrtsa (CMC): 1oCTOMHCTBA U HEIOCTATKH.

AMMMAaK U aMHHBI — OECKUCIOPOIHbIE OCHOBAHMUS.

AHWINHOBBIE KPACUTEIN: UCTOPHUS, IPOU3BOJCTBO, IEPCIIEKTUBA.

AMMHOKHCIIOTBI — «KUPIHUYUKI» OEITKOBBIX MOJICKYJI.

CuHTeTH4€eCKHE BOJIOKHA HA aMUHOKHUCIIOTHON OCHOBE.

«Ku3Hb 3TO0 €110CcO0 CyIIeCTBOBAaHUS OEITKOBBIX TEI...»

CTpykTypBl O€Ka 1 ero 1eCTpPyKTYpUPOBaHHE.

buonornveckne pyHKINN OCITKOB.

benkoBas ocHOBa HUMMYHUTETA.

Heduuur Oenka B NMIIEBBIX MNPOAYKTaX W €ro IMpeojoJ]IeHHe B paMKax I100anbHON
IIPOJIOBOJILCTBEHHON ITPOrPaMMBI.
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