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HJIaHI/IpyeMbIe pe3yJabTaThl 0CBOCHUSA yqeﬁnoro nmpeamMmera «XHMHSD)

Juunocmuvimu pesynomamamu usyueHus npeomema « Xumusny A6iA10mcsi:

. YyBCTBO FOPAOCTH 38 POCCUMCKYIO XUMHUYECKYIO HAYKY U OCO3HAHUE
POCCHUICKOM TPAXKIAHCKOW HWIACHTHUYHOCTH — B ILEHHOCTHO-OPUEHTALMOHHOU
cdepe;

. OCO3HaHME HEOOXOIUMOCTH CBOCH MO3HABATEIBHOMN NEATEIHLHOCTH

U yMEHHE YNPaBIATH €10, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPa3OBaHHIO HA
NPOTSDKEHUM BCEH KU3HHM, MOHMMAaHWE BaXKHOCTH HEIPEPBIBHOTO 00pa3oBaHUs
Kak QakTopa ycHenHod npodheCCHOHATLHOW W OOIICCTBEHHON NEATEIHHOCTH B
M03HABATEIbHON (KOTHUTHBHOM, HHTEIUIEKTYaIbHOM) cepe;

. FOTOBHOCTb K OCO3HAaHHOMY BEIOOpY JanbHEenen
00pa3oBaTeNbHON TPACKTOPHUHU HITH ChEPbl TPOPECCHOHATHHOMN NesITeTLHOCTH — B
TPyIOBOH
cdepe;

. HETPUSATHE BPESTHBIX MTPUBBIUEK (KYPEHUS, YIIOTPEOJICHUS aIKOTOJIS
¥ HapKOTHUKOB) Ha OCHOBE 3HAHWU O TOKCHYECKOM M HAPKOTHYECKOM JICHCTBHUU
BellecTB — B cpepe 3m0poBhecOepekeHrs u 6e30MacHOro 00pasa KU3HU.
Memanpeomemuvimu pe3yibmamamiy. 0CB0EHUsI BbINYCKHUKAMU CPeOHell UWKOIb
KYpCa Xumuu s81s0mcsi:

Pezynamusnvie YV

. CaMOCTOSITENTFHO ~ OTPEACTATh IEJIH, 3aJaBaTh IapaMeTpbl H
KPUTEPHUH, TI0O KOTOPBIM MOKHO OTIPEICIIUTh, YTO LENb JOCTUTHYTA;

. OLIEHUBATh BO3MOXKHBIE IMOCIIEICTBUS TOCTH)KEHUS ITOCTABICHHON
e B JICATENBHOCTH, COOCTBEHHOW >KM3HM W JKU3HH OKPYKAIOIIUX JTFOJEH,
OCHOBBIBaSICh Ha COOOPaKEHUSX STUKU U MOPAJIH;

. CTaBUTH u (hopMynupoBaTh COOCTBEHHBIE  3aJa4d B
00pa30BaTeNbHON EATENBHOCTH U KU3HEHHBIX CUTYaIlHsX;

. OLIEHHUBATh PECYPCHI, B TOM YUCJIE BPEMS U APyrue HeMaTepUaibHbIe
pecypchl, HEOOXOIUMBIE IS TOCTHXKSHHS TIOCTABIICHHOM 11€J1H;

. BBIOMpATh IIyTh JOCTMIKECHMS LIE€JIM, IUIAHUPOBATh

peleHue

IMOCTAaBJICHHBIX 3a/la4, OITUMHU3UPYSA MATCPUATIBHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;



. OpraHu30BbIBaTh 3(PHEKTHUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX
JUTSL TOCTYIKEHUS TIOCTaBICHHOU 1IN

. COMOCTABJIATH  TOJIYYEHHBIM  pe3yiabTaT  JEATENIbHOCTH  C
IIOCTaBJIEHHOW 3apaHee LIETIbIO.

THo3znasamenvuvie YVJ[

. WCKaTh ¥ HAXOJIUTh 00OOIIEHHBIC CIIOCOOBI PEIICHHS 3a/1a4, B TOM
YHCIie, OCYIIECTBIATh Pa3BEPHYTHIA NWH(OPMAIMOHHBIA TTOUCK U CTaBUTh HA €rO
OCHOBE HOBBIC (yueOHbIC M TO3HABATEIBHBIC) 3a/1a4H;

. KPUTUYECKH OIEHUBAaTh M HMHTEPIPETUPOBATH WH(MOPMALUIO C
pa3HBIX  TO3UIHH, pacmo3HaBaTh ¥ (PUKCHUPOBATH MPOTUBOPEYHS B
MH(OPMALIMOHHBIX UCTOUYHUKAX;

. UCIIOJIb30BaTh Pa3IMuHbIe MOAEIBEHO-CXEMAaTHUECKHE CPEICTBA [T
MIPEJICTABJICHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHW, a TakXe MPOTUBOPEUYUH,
BBISIBJICHHBIX B HH(DOPMAIIMOHHBIX HCTOYHHUKAX

. HaXOJUTh W TPUBOAWTH KPUTHUYECKHE APTyMEHTHI B OTHOIICHUU
JNENUCTBUN U CYKIEHHUM JPYroro; ClIOKOWHO U Pa3yMHO OTHOCHTBCS] K KDUTHYECKUM
3aMEUYaHMUSAM B OTHOIIIEHUH COOCTBEHHOTO CYXKICHUS,

paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

. BBIXOJIUTh 3a paMKH Y4eOHOro TMpeiMeTa U OCYLIECTBIATh
LIEJICHAIIPABJICHHBIN MTOMCK BO3MOXKHOCTEM AJI IIMPOKOrO MEPEHOCA CPEACTB U
CIoco0OB ACHCTBHS;

. BBICTpAauBaTh MHAMBHUAYAJIbHYI0 00pa3oBaTelbHYI0 TPAEKTOPHUIO,
YUNUTBHIBas OTPAHUYEHHUS CO CTOPOHBI JAPYTUX YYaCTHUKOB M PECYPCHBIE
OTpaHUYECHHUS;

. MEHATh W YAEpPKUBATh pa3Hble MO3ULUUU B TO3HABATEIbHOMN
NESTEIBHOCTH.

Kommynuxamuenwvie Y{/1
* OCYIIECTBIIATH JIEJOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO

B3pOCJIBIMH (KaK BHYTPH 0Opa3oBaTeNbHOM OpraHu3aldM, TaKk M 3a ee

npeenamu), oA0MpaTh NapTHEPOB IS JIEJIOBOM KOMMYHUKALIUU UCXOMS U3

co0OpaXkeHH pe3ybTaTUBHOCTH B3aUMO/ICHCTBUS,  HE IMUHBIX CUMIIATUH;

* IpU OCYILECTBIICHUH T'PYNIOBONA pabOThl OBITH KaK PYKOBOJIUTENEM, TaK U
YJIEHOM KOMAaH/Ibl B Pa3HBIX POJISX (TeHepaTop ujiei, KPUTHK, UCIIOJHUTEND,
BBICTYMAIOIIUH, SKCIIEPT | T.1I.);



* KOOPAUHUPOBATH M  BBHINOJIHATH pabOTy B  YCIOBHSX pPEaJbHOTO,
BUPTYaIbHOIO0 U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
* pa3BEpHYTO, JIOTMYHO W TOYHO U3Jaratb CBOIO TOYKY 3pEHUS C
HCIOJIb30BaHUEM a/IEKBAaTHBIX (YCTHBIX U MTUCHMEHHBIX ) SA3BIKOBBIX CPEJICTB;
* pacro3HaBaTh KOH(MIMKTOTCHHBIE CUTYAllMH U MPeAoTBpaIlaTh KOHPIUKTHI
0 WX AaKTUBHOM (ha3pl, BHICTpauMBaTh JI€JIOBYI0O M 00pa30oBaTENIbHYIO
KOMMYHHKAITUIO, H30erast JMYHOCTHBIX OIICHOYHBIX CYKICHHH.
IIpeomemuvimu pe3yiomamamuy u3y4eHus Xumuu Ha 6a3060M yYpoeHe Ha CmyneHu
cpedHez0 0Ouje2o 06paz306anUs A6IAOMCA cledyrouue pe3yibmamol.
B nosnasamenvhoii chepe:

* 3HaHUE (IOHUMAaHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB U Ba)KHEHIIMX TEOpUU
Kypca OpraHu4ecKoi U o0IIel XUMHH;

* yMEHHE Ha0JI0/1aTh, OMUCHIBATh, (PUKCUPOBATH PE3YJIbTATHI JI€JaTh BHIBOBI
Ha OCHOBE JIEMOHCTPAalMOHHBIX M CaMOCTOSITEJIBHO IPOBEIEHHBIX
AKCIIEPUMEHTOB, UCTIOB3YS JIJISl 3TOTO POJIHOM (PYCCKHI MM UHOM) SI3BIK U
SI3bIK XUMUU;

* yMeHHE Kiaccu(UUUPOBaTh XMMHUYECKHUE 3JEMEHTHI, NPOCThIE BEIECTBA,
HEOPraHMYeCKUe U OPraHuveCcKUe COSAMHEHHs], XMMUYECKHUE TPOLIECCHI;

* yMEHHE XapaKTepu30oBaTh OOIIME CBOWCTBA, MOJyYEHHE M NpPUMEHEHHE
U3YYECHHBIX KJIACCOB HEOPraHMYECKHX M OpPraHMYECKHX BEUIECTB M HX
BAKHEUIIINX IPEICTABUTEIICH;

* yMEHHME ONMCHIBATh KOHKPETHBbIE XHMHMUECKHE pPEaKIUH, YCIOBUS UX
MIPOBEJICHUS M YIPABIECHUS XUMHUUECKUMHU TPOLIECCAMH;

®* YMCHHUE CaMOCTOATCIBHO IIPOBOAUTH XUMHYECKHUI 9KCIICPUMCHT U
Ha6J'IIOI[aTB )ICMOHCTpaI_II/IOHHHﬁ 9KCIICPUMCHT, (I)I/IKCI/IPOBEITL PE3YyJbTATHI U
ACJIaTh BBIBOABI U 3aKJIIOYCHUS 110 PE3YyJIbTaTaM,

* YMEHHE NPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 10 aHAJIOTUU CO
CBOWMCTBAaMH M3YYEHHBIX HA OCHOBE 3HAHMSI XMMUYECKUX 3aKOHOMEPHOCTEN;

* YMEHHUE OMNPENEISITh UCTOYHUKH XUMUYECKOW MH(POpPMAIINH, MOTydaTh €€,
MPOBOJUTh AaHAJIW3, W3TOTaBIWBAaTh WH(GOPMAIIMOHHBIA MPOAYKT U
MIPEJCTABIISATH €rO0;

* yMEHHE TIOJB30BaThCS OO0S3aTENbHBIMU  CIIPABOYHBIMH ~ MaTepUATaMU
(mepuoguyeckoit cucrtemoit xumuueckux snemeHToB J[. M. Menneneena,
TaOJMUIE PpPAaCTBOPUMOCTH, JJICKTPOXUMUUYECKHM PSIOM  HaNpsOHKEHUN



METAJJIOB, PSJIOM  AJIEKTPOOTPHULATEILHOCTH) JUIA  XapaKTEePUCTUKU
CTpOCHHS, COCTaBa M CBOMCTB aTOMOB XUMHYECKHX 3JeMEeHTOB [—IV
MEPHOJIOB U 00pPa30BAHHBIX HMH MTPOCTHIX U CIOKHBIX BEIICCTB;

* yMEHHE YCTAaHABJIMBATH 3aBUCUMOCTH CBOWCTB U MPUMCHECHHS BKHEUIITNX
OPraHUYECKUX COCAMHEHHI OT MX XMMHYECKOTO CTPOSHUS, B TOM YHUCIIC U
OOYCJIOBJICHHBIX ~ XapaKTepOM 3TOTr0  CTpoeHHs (IpeACTbHBIM KU
HEeMNpeIeIbHBIM) ¥ HaTH4ieM () YHKITMOHABLHBIX TPYIIIL;

* yMEHHE MOJCIUPOBATh MOJICKYJIBI HEOPTaHWYECKHX W OPTraHUYeCKUX
BEIIICCTB;

* MOHMMAaHUE XHMHYECKOM KapTUHBI MHpa KaK HEOTHEMIIEMOW dYacTh
[EJIOCTHOM HAYYHON KapTUHBI MHpA.

B yennocmmno-opuenmayuonnoii cghepe:

* hopMUpOBaHHE COOCTBEHHOW TMO3UIMHM TPU OICHKE MOCICICTBUEI st
OKpY’KaroIIel cpebl e TeIbHOCTH YEIOBEKa, CBS3aHHOM C IIPOU3BOJICTBOM
U TIepepabOTKOM XUMHUYECKUX MPOIYKTOB.

B mpyooeoti cihepe:

* IPOBE/ICHUE XUMHUYECKOTO IKCIICPUMEHTA,

* Pa3BUTHE HABBIKOB y4eOHOM, MPOCKTHO-MCCIIEIOBATEIBCKON U TBOPUECKOM
JeSITeIbHOCTH MPH BBIMOJIHEHUU MHAUBHUIYalbHOTO MPOEKTA 10 XUMHUHU.

B cghepe 300posoco obpaza scuznu:
* COONIIOICHUE  TIPABUII O6e3omacHOro oOpaiieHus ¢
BEI[CCTBAMH, MaTepHAJIaMHU;

* OKa3aHHWE TepBOM TIOMOINM TPU OTPABICHUSAX, OXKOTax W TpaBMax,
MOJIYYEHHBIX B PE3yJIbTaTe HAPYIICHUS MPABUI TEXHUKU 0€30MacHOCTH MpHU
paboTe ¢ BelecTBaMH | JJA0OpaTOPHBIM 000PYTIOBAHUEM.



Conep:xkanue yue0HOro npeamera « XuMHsi»

COI[ep)KaHI/IC KypcCa npe€acCTaBJICHO I10 pa3acjiaM.

Paznen 1: [Ipeamer opranuveckoii xumuu. Teopusi cTpOeHUsI OpraHM4YecKnX
coequMHeHui (2 yaca)
Opranvueckue BEIIECTBA: MPUPOJAHBIC, HMCKYCCTBEHHBIE W CHUHTETHYECKHE.
Oco0eHHOCTH COCTaBa U CTPOSHUS OPTaHUYECKHX BEIIEeCTB. BUTam3m u ero kpax.
[TonsiTue 06 yriaeBonopoaax.
OcHOBHBIE TOJIOKEHHUSI TEOPHUM XHMHUYECKOro CTpoeHus. BaneHTHOCTb.
CrpykrypHble (HOpMYIBI — TIOJTHBIC U COKpaméHHbIe. [IpocThie (OquHApHEIE) U
KpaTHbIE (IBOMHBIE U TPOIiHbIE) CBsA3H. VI30Mepbl 1 n3oMepus. B3aumHoe BiausiHue
aTOMOB B MOJIEKYJIE.
Jlemoncmpayuu.

* [lnaBnenue, oOyrinuBaHUE U TOPEHUE OPTaHUUYECKUX BELIECTB.
* Mopenu (WIapocTep HEBblE U OOBEMHBIE) MOJIEKY]T OPraHUYeCKUX
COEAMHEHHI Pa3HbIX KIJIACCOB.

* OrmpeneneHue 31EMEHTHOTO COCTaBa OPIraHUYECKUX COEAMHEHUH.

Jlabopamopnvie onvimul.

e HM3roroBieHne MoAeNIed OPraHUYECKUX COCIUHEHUN.
Pa3nes 2: Yriesogopoabl 1 MX NpUPOAHbIe HCTOYHMKH (129acoB)
IIpeneabHbie yriaeBoaopoabl. Ankansl. ['omonorundeckuii psa u odmas Gpopmyna
ankaHoB. CTpyKTypHas usoMepust (M30Mepusl YIIIepOJHOM IIEeTH).

Huknoankanbl. AJkuibHble pagukansl. HoMeHkiaTypa — ajakaHOB.

@u3znyecKkue U XMMUYECKHE CBOWCTBA AJIKAHOB: FOPEHUE, PEAKIUU 3aMEIICHMS
(raJloreHUpOBaHME), PEAKIMHM H3OMEPH3alMM, PpeaKklus pa3jIokKeHHUs MeTaHa,
peakuus AeTUIPUPOBAHMS dTAHA.
HenpeneabHbie yrieBoaopoabl. AJIKeHbI. ['OMOJOTMYECKHUI psii AJKEHOB.
Oruned. Homenknarypa. CTpyKTypHasi U NPOCTPaHCTBEHHAsI (Fr€OMETpHUUECKas)
nsoMmepusd. IIpoMBINIUIEHHOE TOJIy4EHHE AJIKEHOB: KPEKHMHI M JETHAPUPOBAHUE
ankaHoB. JIabopaTopHOe Moy4eHre ITHIIEHA — PeaKIMs IeruapaTaluy dTaHoja.
Peaxnuu IIPUCOCIUHEHHUS: TUApaTaLys, TUAPOTAIOr €HUPOBAHMUE,
rajoreHupoBanue, mnonaumepusanus. [IpaBuno MapkoBHukoBa. OKkucIeHHE
aIkeHOB. KauecTBEHHBIE PEaKIMK Ha HENPEAEIbHbIE YTIIIEBOAOPOIBI.



Aakaauenbl. Kayuyku. ConpspkEHHBIC anKaaueHbl: OyTamueH-1,3, H30mpeH.
Homenkiarypa. CiocoOsl osrydeHust ankagaueHoB. Peaknus Jlebenena. Peakmmm
MPUCOCNUHEHHST  ajkaaueHoB. Kaydyku:  HaTypajabHbIM, CHHTETUYECKHE
(OyTagueHOBBINM, U30MPEHOBHIN). Bynkanu3anus kayuyka. Pesuna. D00HUT.
Anxkunbl. ['omonoruueckuid psg. Homenknarypa u muzomepus. Ilonmyuenue u
IIPUMEHEHUE aleTU/IeHa. XUMHUYECKUE CBOMCTBA alleTHIIEHA: TOPEHUE, PEaKLUU
MPUCOCIUHEHUS] — THJIPOTaJOreHUpPOBAHUE, TaJOr€HUPOBAHUE, THApPATALINS
(peakuusa Kydepona). Bununxmnopu, moJMBUHUIXIOPU.
Apenbl. beH30:1: ero cTpoeHue, HeKOTopble (pU3nUecKre U XMMUYECKUE CBOMCTBA
(ropeHue, peakiuu 3aMelleHHs] — rajJoreHupoBaHUE, HUTPOBAHUE), TOTYyUYEHUE U
MIPUMEHEHHE. DKCTPAKLIHS.
IIpuponnbiii ra3. CoctaB NPUPOAHOIO Tra3a, €ro HaX0XKJIEHUE B MPHUPOJIE.
[IpermyIiecTBa MNPUPOJHOTO Tra3a Kak TOIUIMBA. XHUMHUYECKas IepepaboTka
IIPUPOIHOTO Ta3a: KOHBepcHs, mupou3. CHHTE3-ra3 U ero UCIoJIb30BaHUE.
Hedtb 1 cnocoOwr €€ nepepabotku. [lomyTHbIN HEPTSIHON Ta3, €ro cocraB u
¢bpaxuu (ra3oBslii OCH3UH, MpoIaH-OyTaHOBas, cyxoii ra3). Heds, e€ coctaB u
nepepaboTka (meperoHka, KpekuHr, pudopmunr). Hedrenpoaykrsl- ThI
OxTaHoBOE 4KCI0 OEH3MHA.
Kamennblii yroab u ero mepepa®orka. Vckomaemblii yroyib: aHTpAIuT,
KaMeHHbIH, Oypbiil. KokcoBanue kameHHoTO yrisi. KokcoBblii ra3, amMmmuayHas
BOJa, KaMEHHOYrojbHas cMoJyla, KOKC. [lasuduxamuss u KaTaluTHYECKOE
THAPUPOBAHNE KAMEHHOTO YTJIA.
Jlemoncmpayuu
e ['openue meraHa, 3TaHa, alleTUJICHA.
+OTHOIIEHHE MeTaHa, JTWIEHA, alleTWIeHa M OeH30lla K pacTBopam
MepMaHraHaTa Kajius u OpOMHOH BoJie.
e[lonydyenne »STHIEHA peakIHMel Neruapartallid 53TaHOJNa U aleTHIIeHa
THIPOJIN30M KapOuaa KaubIysl.
 Paznoxenne kaydyka pu HarpeBaHUH, UCIIBITAHUE TIPOAYKTOB PA3IOKECHHS
Ha HenpenenbHocTh.Komneknun «Hedts n HegrenpoaykTs», «KaMeHHBbIH
yroJib U MPOAYKTHI €ro rnepepadoTkuy, «Kayayku».
Jlabopamopnuie onvimol
e OOHapykeHue MPOJYKTOB TOPEHUS CBEUHU.
e VccnenoBaHue CBOWMCTB KaydyKOB.



Paznen 3: Kucsiopoa- n a3orcoaeprkaime opranudeckue coequnenus (14
4acoB)

Onnoaromuble  cnuprThl.  DYyHKUMOHANbHAs  THAPOKCWIbHAs  IpyMma.
I'omostornueckuil ps OpeleNbHBIX OJHOATOMHBIX cnupToB. HoMmeHknatypa.
N3omepust monokeHUs  (QYHKIUMOHANBHOM Trpymnmbel. BomopomHas — CBs3b.
XUMHUYECKHE CBOMCTBA CIIUPTOB. AJlbJieruaHas rpymmna. Peakuus sTepuduKai,
cioxkHble 3¢upsl. Ilpumenenne cnuproB. JleficTBUE METHIIOBOTO M 3THUIOBOTO
CIIMPTOB HAa OPTaHU3M YEJIOBEKaA.

MHoroaromMHble CHUPTHI. DTWICHIVIMKOIb KaK IPEACTaBUTENb JABYXaTOMHBIX
CIMPTOB M INIMLEPUH KaK IPEICTaBUTENb TPEXATOMHBIX cnupToB. KauecTBeHHas
peakuus Ha MHOTOATOMHBIE CIHUPTBHI, UX CBOMCTBA, IOJyYEHUE U IPUMEHEHHUE.
[Tonsitue 06 anTUdpHU3ax.

®enoa. CtpoeHue, MoyrydyeHne, CBOMCTBA U NpuMeHeHne genona. KauecTBeHHbIE
peakuuu Ha peHos. B3aumHoe BiusiHIE aTOMOB B MOJIeKyJie (peHoua.
Aubaernabl U KeToHbl. Dopmanpaeruy U auneranbAeruj Kak IPeIcTaBUTENIN
aJIbJIETU/IOB, COCTaB UX Mosekyl. DyHKIMOHaIbHAs KapOOHWJIbHAS TIpyIa.
KauecTBeHHnsle peakuuu Ha anpaerujpl. CBOICTBa, MOJy4YEHHE M MPUMEHEHUE
dopmanpaeruia M auneTanpAeruga.  Peakuuu  MONMKOHAEHCALMM  JUIS
dopmanpaeruna. [TonsTue o KeToHaX Ha MPUMeEpE alEeTOHA.

KapOoHoBbie KHCI0TBI. ['OMOJIOrMYecKHid ps NPEAENIBbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XMUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [lomyuenue u
IIPUMEHEHNUE MYPABbUHON U YKCYCHOM KHCIIOT.

Caoxnbie 3¢upsbl. Kupbl. CriocoObl MOTydYeHUS M XUMHUYECKHE CBOICTBa
coXHBIX 2¢upoB. CTpoeHue xupoB. KUCIOTHBIN U MIETOYHON THIPOTU3 KUPOB.
Mpsuta. ['mapupoBaHue KUpPOB.

VYraeBoasl. Monocaxapuasl. [moko3a kak — ampaerupocnupT.  CopOwur.
MonoyHokucinoe u cnuproBoe Opokenue. Dotocunres. Caxapo3a Kak
MpeACTaBUTENb AucaxapuaoB. [lomucaxapuapl: Kpaxmai, HEeUIrI03a.

AMHUHBI. AMUHOTpyINNa. AMUHBI TpeJelbHbIE U apoMaTHYecKHue.

AnnnuH. [lonydenme amuHOB. Peaknmsa 3vHuMHAa. XUMUYECKHE CBOWCTBA U
IIPUMEHEHHUE aMUHOB.
AMHHOKHMCJIOTBI. AMHWHOKHCIOTBI, COCTaB HMX MOJEKYJI U CBOWCTBA Kak
aMQOTEpHBIX OPraHMYECKHUX COEAMHEHWH. [JMIMH Kak mpencTaBUTENb
aMUHOKHCIIOT. [lonyueHne noinneTn10B peakuuen nojJuKoHaeHcanuu. [lonstue
O MENTUIHOMU CBS3U.



Beakn. CrtpoeHne MoOJeKysn1 ONKOB: NEpBHYHAs, BTOPHYHAS W TPETHYHAS
crpykrypsl. KauecTBeHHbIe peakiuu Ha Oenku. ['maponus u neHaryparus OeKoB.
buonornveckue GpyHKIUU OEIKOB.

I'eneTH4eckasi CBA3b MEXy KJIaCCaMU HEOPraHUYECKUX coenquHeHul. [lonsaTue
O TEHETHMYECKOM CBA3M MEXIYy KiaccaMu YIJIEBOJOPOAOB, KHCIOPOIA- U
a30TcoJepxKaMX coequHEeHU. NImocTpalus reHeTHYECKOM CBSI3U HAa IpUMEpe
OpPraHUYEeCKUX COCIMHEHUW pa3JIMYHBIX KJIACCOB, COJEpXAallMX JiBa aroMa
yriepoaa.
Jlemoncmpayuu
e [TonyueHne ajibIETUI0B OKUCIEHUEM CIIUPTOB.
e KayecTBeHHas peakiysi HA MHOTOATOMHbBIE CITUPTBHI.
*3aBUCUMOCTb PACTBOPUMOCTH (peHONa B BOJIE OT TEeMIIEpaTyphl.
e B3aumoneiictBue ¢ OpomHoi Bomod u xyopuaoM xeneza(lll) kax
KaueCTBEHHBIC PEAKIINH Ha (hEHOIL.
e Peakunn cepeOpsSHOTO 3€pKajla U CO CBEXKEMOJYUYEHHBIM THAPOKCHIOM
Menu(Il) mpu HarpeBaHuM Kak Ka4eCTBEHHBIC PEAKIIMH HA allbJICTH/IbI.
» OOpa3ipl MypaBbUHOM, YKCYCHOM, MaTbMUTUHOBON M CT€APUHOBOM KUCIIOT
U UX PACTBOPUMOCTH B BOJIE.
¢ CBoliCcTBa TJIIOKO3bl KaK allbJIeTHJa M KaK MHOTOAQTOMHOTO CIHpTa B
peakuusax ¢ ruapokcuaom meau(ll).
e nentudukamnus kpaxmarna.
» KauecTBeHHBIEC peakiuu Ha OENIKH.
JIaGopaTopHbIe OMBITHI
e CpaBHEHHE CKOPOCTH MCIIAPEHHS BOJIBI U ATAHOJIA.
¢ PacTBOpUMOCTh TJIMIIEPUHA B BOJIE.
e XUMUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBHI.
e OnpeneneHre HenpeaeIbHOCTH PACTUTEIIBHOTO Maca.
e nertudukamnus kpaxmajia B HEKOTOPBIX TPOTYKTaX MUTAHUS.
e I3roroBiieHre KpaxMajJbHOIO KIEHCTepa.
e 1I3roToBieHne Mozeleld MOJIEKyYJI aMHHOB.
¢ I3roToBI€HNE MOIEIIM MOJIEKYJIbI TJIMI[UHA.
Ilpakmuueckas paboma.
0 UnenTudukaius opraHnuecKuX COeTMHEHHUH.



Pasznen 4: Opranuyeckasi Xumusi 1 001ecTBo (6 4acoB)
Buorexnonorus. [lpeBHeilmue U cOBpeMeHHBbIE OMOTEXHONOTHH. Bakueiimme
HaIpaBlIeHUs] OMOTEXHOJIOTHH: TeHHAs (TCHeTUYeCKas) U KICTOYHAS HHXKCHEPHUS.
Knonupoanue.
Ionmumepsnl. Kiaccudukanus noaumepoB. VICKyCCTBEHHBIE — TOJHUMEPHI:
[EJUTYJION/T, alleTaTHBIN MENK, BUCKO03a, eutodan. [Inactmaccel. BomokHa.
CunTeTnyeckue nojuMepsnl. [lomumepusanus U MOJTUKOHACHCALINS KaK CITIOCOOBI
nonydeHus: mojaumMepoB. CuHTeTHUeckue Kayuyku. [lomuctupon, TedioH u
MOJUBUHUWIXJIOPU] KaK MpeAcTaBUTENd IutactMacc. CHHTETUYECKUE BOJIOKHA:
KalpoH, HENJIOH, KEBJIAp, JTaBCAH.
Jlemoncmpayuu
*  Kosneknun kay4ykoB, MJIaCTMAcC, CHHTETUUECKUX BOJIOKOH U U3CIIUNA U3
HHX.
* depMeHTATUBHOE paA3JIOKEHUE TMEPOKCHUIA BOJOPOAA C IOMOIIBIO
Karajga3bl CBEXCHATEPTBIX MOPKOBU WM Kaprodens. Jlabopamophovie
onvimol

¢ O3HaKOMJIEHHUE C KOJUIEKIIMSIMU Kay4qyKOB, IUIACTMACC U BOJIOKOH.
 Ilpaktuyeckas pabora. Pacno3HaBaHue miacTMacc U BOJIOKOH.
11 kaace

Paznen 1: Ctpoenne BemnrectB (9 4acoB)
OcHoBHbIC cBeleHHA 0 cTpoeHMM aroma. CTpoeHHEe aroma: COCTaB spa
(HykJIOHBI) M 3JeKTpoHHas oOosiouka. [lonstue 00 wuzortomax. IlonsTHe o
XUMHUYCCKOM BJIEMCHTC KaK COBOKYITHOCTH aTOMOB C OJJUHAKOBBIM 3apsAa0oM dapa.
ITepunonnyeckas cucTeMa XUMHYECKHX 3JIEMEHTOB 1 YICHHE O CTPOCHHUHU aToMa.
@dusnyeckuii cmbica npuHsTod B Tabnuue J. WM. MenzaeneeBa CHMBOJIMKU:
MIOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa Ieproja u HoMepa rpynnsl. [lonsaTtue o
BaJICHTHBIX EKTpoHaX. OTOOpakeHHEe CTPOSHUSI AIEKTPOHHBIX 000JI0YEK aTOMOB
XUMHUYECKUX DJIEMCHTOB C ITOMOUIBIO 3JICKTPOHHBIX U 3H€KTpOHHO-Fpa(1)I/I"IeCKI/IX
¢dopmyn. 3aKOHOMEpHbIE HW3MEHEHHs CBOIMCTB 3JIEMEHTOB B MIEPUOIAX U TPyIIax
NEepPUOANYECKON CHCTEMbl KaK CIEICTBHE MX DJIEKTPOHHOTO CTPOEHHS.
ONEKTPOHHBIE CEMEWCTBA XMMMUYECKHUX 3J1€MEHTOB. CTaHOBIIEHUE U pa3BUTHE
MEePUONYECKOr0 3aKOHa M TEOPUM XHUMHUYecKoro crpoeHus. IIpeamoceuiku
OTKPBITHUA TNEPUOAHYCCKOIO 3aKOHA HW TEOpHMHU XHUMHUYECKOTO CTPOCHUA
OpPraHMYECKUX COEAMHEHMH. Poib JIMYHOCTM B MCTOPUM XUMHH. 3HAUYEHUE
IMPAKTUKH B CTAHOBJICHUU U Pa3BUTHU XUMHUYECKON TCOpHHU.



HNonnasi xumuveckasi ¢BfI3b 1 MOHHAs KpUCTAJUIMYECKas pemérka. Katnonsl n
anuonbl. lloHatne 00 uOHHON Xumuueckoil cBs3u. Dusnueckue CBOWCTBA
BEILECTB, UMEIOIINX HOHHYIO KPUCTAJUIMYECKYIO PEIIETKY.

KoBajienTHass xuMu4yeckass CBsi3b. [loHsATHE O KOBAJEHTHOM CBS3H.
DneKTpooTpuuaTeabHOCTh. HenonsipHas W NoOJspHAs KOBAJIEHTHAsl CBS3b.
KpatHoCTh KOBajI€HTHOM CBA3H. MexaHn3Mbl 00pa30BaHMs KOBAJICHTHBIX CBSI3EH:
OOMEHHBI M JTOHOPHO-aKLIENTOPHBIH. [lONIPHOCTH MOJNEKYNbI KakK CJIEICTBHUE
MOJISIPHOCTU CBSI3M M T€OMETPUU MOJEKYJbl. PU3MUECKUE CBOMCTBA BELIECTB,
MMEIOIIMX aTOMHYIO WIM MOJIEKYJISIPHYIO KPUCTAJUINYECKYIO PELIETKY.
Mera/uinyeckass XMMHYeCKass CBA3b. [loHATHME O METaUIMYECKOW CBS3H U
METALUINYECKON KPUCTAIIMYECKON pelérke. PU3N4ecKue CBOMCTBA METAIUIOB,
OOyCIIOBJICHHbIE WX KPHUCTAJUIMYECKUM CTpoeHueM. [IpumeHeHHne MeTaios.
YépHble u 11BeTHbIE MeTallIbl. CIIIaBhl.

Bopopoanasi xumu4yeckas cBsi3b. MeXMOJIEKYJIsIpHAs U BHYTPUMOJIEKYJIIpHAs
BOJIOPO/HAs CBs3b. 3HAYEHUE BOJOPOIHBIX CBS3EH B IPUPOJE.

Honumepsl. [lonyyeHue mNONMMEPOB  peakUUsAMU  NOJMMEPU3ALUU U
MOJIMKOHACHCAlMK. Ba)kHelme npencTaBUTENM IUIACTMAacC U BOJIOKOH, HX
IIOJIy4€HHUE, CBOKCTBA U npuMeHeHue. [IoHATHe 0 HeOpraHnYecKux MojauMepax u
UX IPEJICTABUTEIIN.

Jucnepcubie cuctemsl. [lonstue o qucnepcHoit pase U auCHepCHOHHOMN cpene.
ArperaTHoe COCTOSIHHE W pa3Mep udacTull (pa3sl KaKk OCHOBA ISl KJIacCU(UKAIIUU
JUCIEPCHBIX cUcTeM. ['pyboaucnepcHble CUCTEMbl — 3MYJIbCUHU, CYCIIEH3UH U
a’pOo30JIM, UX MPEICTaBUTENN. TOHKOAUCIIEPCHBIE CHUCTEMBI — 30JIM U Teld, UX
npeacrasuteny. [IoHATHS 0 CUHEpe3nce U KOaryJisuH.
Jlemoncmpayuu

e [Ieppuonnueckas cucrema xumudeckux sineMeHtoB [[. 1. MenpaeneeBa B
pa3auyuHbIX (hopMax.

e Mojienp HOHHOW KPUCTAJUIMYECKOW PENIETKN Ha IPUMEPE XJI0pUIa HATPHSL.

e MuHepaibl ¢ MFOHHON KPUCTAJUIMYECKON PEIIETKOM: KaJIbIUT, TAIUT.

e Mojenu MONEKYJISPHON KPUCTAJUIMYECKON PEIIETKH Ha IPUMEpE «CyXOro
JbJIa» WK UOJa U AaTOMHOW KPUCTAJUIMUECKOU PEIIETKN Ha IPUMEPE anmasa,
rpadura win KBapua.

* Mopenp MosnsipHoro o0bEMa rasa.

eMogenu KpUCTANIMYECKUX PELIETOK HEKOTOPBIX METaJUIOB.

e Komnexumn 00pa3iioB pa3iMyuHbIX AUCIIEPCHBIX CUCTEM.



» CuHepesuc U Koaryisiuus. JlabopamopHuie onvimol

e KoHCTpynpOBaHue MOJIEIN METAJUIMYECKON XUMUYECKOM CBA3H.

e [losyueHne KOJUIOMAHOIO PacTBOpa KypUHOro Oenka, MCCIelOBaHHUE €ro
CBOMCTB C IIOMOILBIO JIA3EPHON YKa3KU U IIPOBEJICHUE €r0 JEHATypalHH.

e[lomyueHne SMyIbCHUM PpACTUTENBHOTO Maciaa M HaOmoJgeHue 3a e€
PaCCIOCHHUEM.

eIlonydyeHue cCycrneH3UMM H3BECTKOBOIO MOJIOKA M HaOmmojeHue 3a eé
CeIMMEHTaluen.

Pa3znen 2: Xumudeckue peakuuu (12 yacon)

Kinacenpukanuss xumudyeckux peaknuil. M3oMepuzanms Kak peakuus,
npoTekaromas 0e3 M3MEHEHHUs! COCTaBa BEIIECTBA. AJUIOTPONHUS M €€ MPUYUHBI.
Knaccudukanusa peakuuii 1mo pasiuyHbIM OCHOBAHUSM: IO YHUCIY U COCTaBY
peareHToB U MPOAYKTOB, IO TEIUIOBOMY 3P dekTy. TepMoXuMHuecKie ypaBHEHUS
peaKkuuid.

Cxopoctb XxuMu4eckux peakumi. MakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCThb
XUMHUYECKUX PEaKLMii: IpUpoaa pearupyromx BEIecTB, TEMIepaTypa, IIomaib
CONPUKOCHOBEHMUSI pPEArMpPYIOIIMX BEIIECTB, WX KOHLEHTpauus, HAJINYHAC
karanu3atopa. [lonsatue o karanmuze. DepMeHTH Kak OHOJOTHYECKHE
Katann3atopsl. THrHOUTOPHI peakuuii 1 X 3HaYeHUE.

O0paTuMoOCTh XUMHYECKHX peaknuii. XMMHYeCKOe paBHOBECHE U CIIOCOOBI €ro
cmeiieHus. Ilonstue 00 0OpaTHUMBIX peakIUSIX U XUMUYECKOM PaBHOBECHH.
[Tpunnun Jle Ilatenbe u crnocoObl CMELIeHUs XUMUYECKOro paBHoBecus. O01mas
XapaKTEPUCTUKA PEAaKIIMM CUHTE3a aMMHMAaKa U paCCMOTPEHHUE YCIIOBUN CMEIIEHNUS
paBHOBeCHsI JTOW peakiuu Ha mnpousBojcTBe. ['mapoaus. OOpaTuMbIi U
HeoOpaTuMbIi ruaponu3. I'maponus  comet  u ero tumbl. Ilonstue o6
SHEPreTUYEeCKOM OOMEHE B KJIETKE U POJIU TUAPOJIN3a B HEM.
OKHCINTEJIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTeneHb OKHCIEHUs U eé
orpeneneHue 1Mo (opmyiaaM OpPraHMYECKUX U HEOPraHMYECKUX BEIIECTB.
Oxucaurenu u BoccraHoBuTENU. I[loHATHE O mpoleccax OKUCIEHUS U
BoccTaHOBJIeHUs. COCTaBJI€eHUE YpaBHEHHN XUMHUYECKUX PEaKIMil Ha OCHOBE
METO/a IEKTPOHHOTO OaaHca.

DJIEKTPOJIM3  PacIIaBOB M pacTBOpoB. IIpakThueckoe mnpuMeHeHue
INEKTposn3a. XapaKTEPUCTHKA HIIEKTPOJIU3a KaK OKHCIUTEIbHO-BOCCTAHOBH-
TenbHOro mpouecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOIIEr0o B pacTBOpax



anekTponuToB. llomyueHue ramoreHoB, BOJOPOAA, KHUCIOPOAA, IIEIOYHBIX
METAJIJIOB U LIEJIOUEH, a TAKKE aTFOMUHUS AJIEKTPOJIU30M PACIUIABOB U PACTBOPOB
COCIMHEHMI 3TUX 3J7eMeHTOB. [loHATHE O ranabBaHOIUIACTHKE, T'aJIbBAHOCTETHUH,
paduHUPOBAHUY IIBETHBIX METAJLIOB.

Jlemoncmpayuu

ePacTBOopeHHe cepHOIl KHCIOTHI M aMMHAYHON CeIUTPhl U  (PUKCcAIUL
TEIJIOBBIX SIBJICHUM VIS 3TUX MPOIIECCOB.

e B3auMoJieliCTBME COJITHOM, CEpPHOM M YKCYCHOM KHCJIOT OJMHAKOBOM
KOHIIGHTpAllUd C OJMHAKOBBIMHU KyCOuKamHu (TpaHyjaMu) LHHKAa |
B3aMMO/ICHCTBUE OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJIOB (MarHusl, lIMHKA,
kKelle3a) € COJITHOM KHCIOTOM KakK THpuUMep 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON PEaKIIUy OT MPUPOJIBI PEAruPYIOIINX BEIIECTB.

» B3aumoielicTBre pacTBOPOB THOCYJIb(aTa HATPHs Pa3HON KOHLEHTPALUU U
TEMIIEPaTypbl C PACTBOPOM CEPHOU KUCIIOTHI.

e MoienMpoBaHNe «KHUIISILIETO CIIOSI.

e crionb3oBaHre HEOPraHUYECKHX KaTalu3aTOpOB (coseil skene3a, Moauaa
Kallusl) W TPHUPOJHBIX OOBEKTOB, COACPXAIMUX KaTaylazy (ChIpoe MsCO,
KapTodes), U1 pa3oKeHUs TIEPOKCHIA BOJOPOIA.

e B3auMoJieliCTBME IIMHKA C COJITHOM KHCIIOTOM M COJSIHOW KHCJIOTBI C
HUTpATOM cepebpa Kak TMPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIHHOM
peaKiuu 1 peakiud oOMeHa.

* KoHCTpynpoBaHue MOJIENH AIEKTPOIU3EPA.

e BuneodparmMeHT 0 MpOMBINIIIEHHON YCTAaHOBKE JJIsl TOMyYEHUS allFOMUHHS.

JIaGopaTopHbIe OMBITHI

e nmoctpanus npaBunia beprosuie Ha mpakTHUKE: MPOBEIECHUE PEaKUUud ¢
o0pa3oBaHHEM 0OCajiKa, ra3a U BOJIBI.

e ['eTeporeHHbIN KaTajau3 Ha MPUMEPE PA3JIOKEHUs MEPOKCHUIA BOAOPOJA B
MPUCYTCTBUU JUOKCHIA MapraHIa.

» Cmemenue paBHoBecus B cucteme Fe3+ + 3CNS— « Fe(CNS)3.

e cnipiTaHne MHAMKATOPAaMHU CpPEIbl PACTBOPOB COJIEW PpA3JIMYHBIX THUIIOB.
OKHCINTENEHO-BOCCTAHOBUTEIBHAS PEAKIIHS U PeaKI[is 0OMeHa Ha TpUMepe
B3anMOJIeICTBUS pacTBOPOB cyibdaTta menu(ll) c xxenesom u

pacTBOPOM WIENOYH.



Ilpakmuueckasa paboma. PelieHue 5SKCHEpUMEHTANbHBIX 33Jad IO  TEeMe
«XUMHYECKas peaKuusi».
Paznen 3: BemecrBa u ux cBoiicrBa (9 yacoB)
Metasibl. Du3nyeckne CBOMNCTBA METAIIIIOB KaK (PYHKITUS UX CTpoeHus. [leneHue
METaJUIOB Ha TPYINbl B TEXHUKE. XUMHUYECKHE CBOMCTBA METAUIOB U
JJIEKTPOXMMHUYECKUM  psAn  HanpspkeHuil.  Ilomatme o0 MeramiorepMuu
(UTFOMUHOTEPMHSI, MATHUETEPMUS U IP. ).
Hemeranuabl. Hemerainel kak okuciautend. Hemeramibl kKak BOCCTaHOBUTEIIU.
Psn anexTpooTpuuaTebHOCTH.
Heopranuvyeckne u opraHuveckme Kuca0Thl. Kuciorer B cBere
ATOMHOMOJIEKYJISIPHOTO Y4eHUsl. KHCIIOTBI B CBETE TEOPUM SIEKTPOIUTUUYECKON
mucconuanuu. Kucnotel B cBere NpoToHHOW Teopuu. OOIIMe XUMHYECKHE
CBOKCTBA KHUCJIOT.
Heopranuveckne u opranuveckue ocHoBanusi. OCHOBaHUS B CBET€ aTOMHO-
MOJIEKYJIAPHOTO yueHHsi. OCHOBaHUSI B CBET€ TEOPUU BJIEKTPOJIUTUYECKOU
nucconuanuu. OCHOBaHUSL B CBETE€ NMPOTOHHOW TE€OpUH. XMMHYECKUE CBOMCTBA
OpPraHUYECKUX U HEOPTaHMYECKUX OCHOBAHUM.
Heopranuueckne " OpraHMvyecKue amdoTepHbIe COeIMHEeHUs.
Heopranunueckue amdoTtepHbie coequHeHus (OKCHIBI K TUIPOKCU/IBI), UX CBOWCTBA
u nonydeHue. Am@POTepHBIE OpPraHMYECKHE COCIWHEHMs Ha TMpUMepe
aMUHOKHCIIOT. [lenTuapl 1 nenTuaHas CBS3b.
Comn. Knaccuduxanus coneit. KEcTkocTh BOJBI U CIOCOOBI €€ YCTpPaHEHHS.
[Tepexon xapOoHata B TUApOKapOOHAT U 00paTHO. OOIIMEe XUMUYECKHE CBOWCTBA
COJIEH.
Jlemoncmpayuu
o Konnekmus MeTajjioB.
» Koytekius HemeTauios.
* B3auMo1elicTBME KOHLIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEMIBIO.
 Bemblmka TEPMUTHOM CMECH.
e Benpimka 4é€pHOro mopoxa.
* BoITeCHEHHE raJlOTeHOB M3 HUX PACTBOPOB JAPYTMMH TrajOreHaMHu.
* B3anmoielicTBrE MapoOB KOHLIEHTPUPOBAHHBIX PACTBOPOB COJSTHON KHUCIOTHI
1 aMMHaKa («IbIM 0e3 OTHS»).
e [lonyueHne aMmMuaKka u U3y4eHUE €ro CBOMCTB.



e PaznuyHbie Cilydyad B3aMMOJECHCTBUSI PAaCTBOPOB COJIEM aTIOMHUHHUS CO
LIENOYBIO.

e [Tonyuenue kE€CTKOM BOJIBI U yCTpaHEHHUE €€ )KECTKOCTH.

Jlabopamopnvie onvimol

e[lomyyeHne HepacTBOPUMOrO THIAPOKCHUAA U €ro B3aMMOJEHCTBHE C
KHUCJIOTOM.

eccrnenoBanne KOHLEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOU
KHCIIOT KareJIbHbIM METOJIOM IPHU MX pa30aBIIeHUHU BOJIOM.

e [Tonydyenne aM(poTepHOTO TUAPOKCHUIA U U3YUEHHUE €r0 CBOMCTB.

e [IpoBeieHHE KaYECTBEHHBIX PEAKIIMI MO ONPEIEIECHUIO COCTaBa COJIHU.

Ilpakmuueckass paboma. PelieHne SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMeE
«BemniecTBa 1 UX CBOMCTBa.

Pasnen 4: Xumusi u coBpeMmeHHoe 0011ecTBo ( 3 yaca)
XuMmnueckass texHosorusi. [IlpousBoactBo ammuaka u meranona. [lonarue o
XMMHYECKOM TEXHOJIOTMM. XUMHYECKHE PEaKIUu, JICKAIUE B OCHOBE
MPOM3BOJCTBA aMMHMaka W  MeraHoma. OOmas  kiaccuduKalmoHHas
XapaKTEePUCTUKA peaklMii CUHTE3a B MPOU3BOACTBE 3THX MPOAYKTOB. HayuHbie
MIPUHIMUIIBI, JIEXKAalllie B OCHOBE ITPOU3BOJACTBA aMMHUaKa U MeTaHoJa. CpaBHEHHE
ATUX MPOU3BOJICTB.
XuMHYecKasi TPaAaMOTHOCTb KaK KOMIIOHEHT OOIIell KynbTypbl YelOBeKa.
MapkupoBka YNaKOBOYHBIX MAaTE€pUAIOB, DJIEKTPOHUKH M OBITOBOM TEXHUKH,
MPOYKTOB MUTAHUS, STUKETOK 10 YXOAY 3a OHEXKI0M.
Jlemoncmpayuu
e Mojienp IPOMBIIUIEHHON YCTAHOBKH ITOJIYYEHHUSI CEPHOU KUCIIOTHI.
e Mojienb KOJIOHHBI CHHTE3a aMMHaKa.
* BuseodparMeHThI U ClaliIbl O CTETIEHU YKOJIOTUYECKOM YUCTOTHI TOBapa.
Jlabopamopnvie onvimol
e l3yyeHue MApKUPOBOK pa3jIUYHBIX BHUAOB MPOMBIIUICHHBIX U
MIPOJIOBOILCTBEHHBIX TOBAPOB.



TeMaTuuyeckoe NJIAHMPOBAHUE

Ne HaumenoBanue Koua-Bo B 1.4. Ha
n/n pa3nesioB (TeM) 4yacoB np/p,
K/p
10 kaacce (1 yac B HeaeJI10)
[Ipenmer opraHuyeckoi 2
XUMHWH. Teopus
CTPOCHHS OPraHUYEeCKUX
COCIIMHECHU I
Y T71€BOOPO/IBI U UX 12 K/p Nel
[IPUPOJIHBIE HCTOYHUKHI
Kucnopon- u 14 p/pNel
Q30TcojepKallne K/p Ne2
OpraHUYECKUEe COCTMHEHHS
Opranuueckast XuMus 1 6 p/p Ne2
0011eCTBO
Hroro 34 np/p — 2, x/p - 2
11 kaace (1 yac B Hees110)
CTpoeHue BelecTB 9
XYMHYeCcKue peakiuu 12 p/p Nel, x/p Nel
BemecTBa 1 X CBOWCTBa 9 rp/pNe2
XVMUS U COBPEMEHHOE 3 K/p Ne2
00111eCTBO
Peseps 1
Hroro 34 np/p — 2, x/p - 2






