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pa3spaboraHa B coOTBETCTBHH ¢ Tpebosanuamu ®I'OC ocHoBHOro 06mero 06pazoBaHus Ha
ocHOBe aBTOpcko#i nporpammsl o xumuu: O.C. IN'abpuenssn, U.I'. Octpoymosa, C.A. Cnagxosa
«Xumus. [TpumepHEIe jﬁoqne nporpamMel. [Ipeamernas muaus yae6uukoB O.C. [N'abpuensn
10-11 xnaccsr, Mocksa, «Hpocsgue}me», 2020r.

IpenonaBanue Benercs no yudSuukam:
Xumus 10 xnace, Xumus 11xnace. - M. IIpocsemenue, 2020r.
(1 gac B Henpemo) 10 kn-34 gaca B rog, 11 xnace — 33 4aca B rox)

Kany:xckas o61acts
JIroquHOBCKHMI paioH
JI. ManusO
2020r




L Ilnanupyembie pe3yabTaThl OCBOEHHs y4e0HOr0 nmpeaMera « XUMHS»:

Jduynocmueimu pesyromamamu usyyenus npeomema « Xumus» A6AA0MCA:

® TyBCTBO T'OPJOCTH 32 POCCHICKYI0 XHMMYECKYI0 HayKy M OCO3HAHHE
POCCHHCKO# T'paXIaHCKOW HACHTHYHOCTH — B I€HHOCTHO-OPHEHTALMOHHOM
chepe;

® OCO3HaHHE HEOOXOIMMOCTH CBOCH IO3HABATEILHOM [EATENBHOCTH H
YMCHHE YIPaBJIATE €10, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpa30oBaHMIO Ha
NPOTUKEHHH BCEH JKM3HHM; NIOHMMaHWE Ba)KHOCTH HETPEPHIBHOTO 06pa30BaHHs
KaK (akropa ycrnemHOH HmpoecCHOHATBHOM M OOIIECTBEHHOM AEATENBHOCTH B
TI03HABATENbHON (KOTHUTHBHOM, HHTEIUIEKTyallbHO) cdepe;

® TOTOBHOCTh K OCO3HaHHOMY BBIOOpPY HanbHeimed 00pa3oBaTeaLHOM
TPAaeKTOPHH WIH Cepsl NpodecCHOHANBHOM IEITENBHOCTH — B TPYAOBOI
chepe;

® HETIpUSITHE BPEIHBIX MPUBBIYEK (KypeHHUs, yHOTpeGIeHHs aaKorous |
HapKOTHKOB) Ha OCHOBE 3HAHHH O TOKCHYECKOM M HAapKOTHYECKOM JIEHCTBHH
BEIIECTB — B Cepe 3710poBhecOepekeHns U Ge30macHoro 06pasa KH3HH.
Memanpeomemusimu pesynomamamu 0ceoenus: 6binycKHUKAMU CPeOHel WKOTbL
Kypca Xumuu A61a10mcs.:
Pezynamusnoie YV

® CaMOCTOSTENBHO ONpPENeNsTh LEIH, 33/aBaTh IapaMeTpsl U KPHUTEpHH,
10 KOTOPEIM MOKHO OIPEAEIHTh, YTO IIEIb JOCTUTHYTA;

® OLEHMBaTh BO3MOXHBIC [OCIEACTBHS JOCTHXEHHS IIOCTABICHHON €N
B JIEATENBHOCTH, COOCTBEHHOM >KM3HM M JKH3HH OKPYXKAIOMHUX JIOACH,
OCHOBBIBasACH Ha COOOPAKCHHUAX ITHKH ¥ MOPAIH;

® CTaBUThb ¥ (OpMyIHpOBaTe COOCTBEHHBIE 33[a4d B 0Opa30BaTENBHOMN
NESTEeNBHOCTH U }KPIBHegHBIX CUTYaLMsX;

* OLCHMBATH PECYPCHI, % TOM 4YHCIIE BpeMs U JApyrHMe HeMaTepHalbHEIE
PECypChI, HEOOXOANMBIE TSI AOCTHKEHUSI IOCTABIEHHOM IIEMTH;

® BRHIOMpAaTh NyTh  JOCTHXKCHHMA  LEJNH, I[UIAHMPOBaTh  PEIICHHE
NIOCTaBJICHHBIX 3a/1a4, ONTHUMHU3UPYS MaTEPHAIILHBIE U HEMATEPHAIbHBIE 3aTPATHI;

® OpraHu30BbIBaTh >(PPEKTHBHBIA IMOWCK PECYpCOB, HEOOXOIMMBIX JUIs
JOCTHIKEHHS TIOCTAaBJICHHOH I1E€JIH;

® COIIOCTaBJIATE JIOJTY4EHHBI Pe3yNbTaT NEATEIbHOCTH ¢ IOCTABJICHHOM
3apaHee IeJIbI0.
Ilosnasamenvnvie VYV

® HCKaThb M HaAXOJuTh 000ONIEHHBIE CIOCOOBI pEIIEHHS 3afa4y, B TOM
YHCIIE, OCYIMIECTBIATL PA3BEPHYTHIM MH()OPMAIIMOHHBINM IMOUCK U CTABUTH HA €r0



OCHOBE HOBBIE (Y4E€OHEIE M MO3HABATENILHEIE) 3a1a49H;

® KPUTHYECKH OICHHMBATh M HHTECPIPETHPOBATh HHOOPMALMIO C PasHBIX
TMO3UIMH, paclo3HaBaTh W (PUKCHPOBAThH MPOTHBOPEYHUS B HH(MOPMALMOHHBIX
MCTOYHHUKAX; '

® HCNONB30BATh pa3jIMYHBIE MOJEIBLHO-CXEMaTHYECKHE CPEACTBA IS
TNIPEAICTABICHHA CYIIECTBEHHBIX CBSA3CH M OTHOINEHHH, a TAaKXKe IPOTHBOPEUHIA,
BBIBJICHHBIX B HH(OPMAI[HOHHBIX HCTOYHHKAX,

¢ HaxoinWThb W TPHBOAUTH KPUTHYECKHE AapryMEHTHl B OTHOIICHHH
ACHCTBUH M CYXKICHHH JpYroro; CIOKOMHO M pasyMHO OTHOCHTBCA K
KPUTHYECKMM ~ 3aM€YaHHAM B  OTHOIIEHHH COOCTBEHHOIO  CYKICHHS,
paccMaTpuBaTh X KaK pecypc COGCTBEHHOTO pa3BUTHS;

® BRIXOAWTH 33 paMKH y4eOHOTO 1@peaMeTa W  OCYIIECTBITH
LC/ICHANPAB/ICHHBIA MOMCK BO3MOMKHOCTEH Ul IIMPOKOTO MEpeHoca CPEICTB H
C1noco6oB NeHCTBHS;

® BBICTpaHBaTe  MHAMBHIYalIbHYI0  00pa3soBaTeJbHY0 TpacKTOPHIO,
yIuTbIBas OTPAHUYCHUA CO CTOPOHBI IPYrMX YYaCTHHKOB M PECYpPCHEIE
OrPaHUYECHHUS, :

¢ MCHATP M  YACPKHBATh pa3HbIe TO3MIMH B II03HABATENILHOM
NEATETHHOCTH.
Kommynuxamuenwie V]

® OCYIICCTBJIATH JCIOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHHKAMH, TaK W
CO B3pOCHBIMH (KaK BHYTDH O0Opa30BAaTENbHOM OPraHM3alMM, TaKk M 3a ee
MpejieNiaMi), noAGUpaTh MApTHEPOB Ui AENOBOH KOMMYHHKALMH MCXOMA M3
COOOpaKeHHUH Pe3yIBTATHBHOCTH B3aMMO/ICHCTBHS, a HE IMYHBIX CUMITATHH;

¢ IpH OCYIIECTBJICHUYU TPYNIIOBO# pabOTE! OBITH KaKk PyKOBOAMTENIEM, TAK
M YICHOM KOMAaHZBI B Pa3sHBIX POJIAX (TeHepaTop HieH, KPHTHK, HCIIOJIHHTEIb,
BBICTYTIAIOMIMH, SKCIIEPT M T.1. )%

® KOOpIMHHMPOBaTh M “ BHINONHATE paboTy B YCIOBHSX peaIbHOTO,
BHPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aHMOCHCTBHS;

® Pa3BCPHYTO, JIOTHYHO H TOYHO H3JIaraTh CBOK TOYKY 3pEHHA C
HCII0JIE30BaHHEM a[IEKBATHEIX (YCTHBIX M MUCHMEHHBIX) A3BIKOBIX CPEZICTB;

® Paclo3HaBaTh KOH(IMKTOICHHBIC CHTyallMd W  IpeNOTBpALIATH
KOH(IIMKTBI /10 UX aKTHBHOM ()a3kl, BHICTPaHBAaTh ACNOBYIO M 00pa30BaTEbHYIO
KOMMYHHKALHIO, H30eTras IMIHOCTHEIX OLIEHOYHBIX CY)K/ICHHIA.
Ilpeomemuvimu pesynomamamu uzyvenus xumuu Ha 6azoeom Ypoene Ha cmyneHu
cpedHezo obwezo 0bpazoeanus sersiomes cneoyiowue pezyromame:
B nosnasameneroi chepe:



®3HaHKE (TIOHMMAHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXHEHIINX TEOpHii
Kypca OpraHu4ecKo# u oOuiei XHMHH;

® YMEHHE HalIII0/1aTh, ONMCHIBATh, YUKCHPOBATH PE3Y/IbTATHI A€IaTh BHIBOIbI
Ha OCHOBE NCMOHCTPAMOHHBIX M CAMOCTOSTENBHO MPOBENEHHBIX
3KCIEPHUMEHTOB, HCIIONIB3Ys [UIA 3TOTO POJHOMN (PYCCKHH HIIM MHOM) A3BIK U
A3BIK XUMHH;

® YMEHHE KIaCCH()DMUHMPOBATh XHMHYECKHE 3JIEMEHTHI, TPOCTHIE BEIIECTBa,
HEOPraHHYEeCKHe U OPraHHYECKHE COCMHEHHA, XHMHYECKHE MIPOLECCHI;

® YMEHHC XapaKTE€pPH30BaTh OOIIME CBOMCTBA, MONYyYEHHE M IIPUMEHEHHE
HU3YYEHHBIX KJIACCOB HEOPraHMYECKMX W OPraHMYECKHUX BEIIECTB M HX
BRXKHEHIIUX NPEACTaBUTENICH;

®YMCHHE OINHUCBHIBATE KOHKDETHHIE XHMHYECKHE pEaKIMM, YCIOBHA HX
TIPOBEACHUSA U YIIPABJICHUA XUMHYECKHUMH TTPOLIECCAMM;

®YMCHHE CaMOCTOSTEIbHO IIPOBOJWTH XHMHYECKHW OIKCIIEPHMEHT H
HaOMIOIaTh NEMOHCTPAIMOHHBIHA SKCIIEPHIMEHT, QUKCHPOBATh PE3YNbTATH U
JEeNIaTh BEIBOABI M 3aKITIOYCHHUS 110 PE3YTbTATAM;

® YMCHHE NIPOTHO3HPOBATH CBOWCTBA HEM3YYCHHBIX BEIIECTB 110 AHAJIOTHH CO
CBOMCTBAMH H3Y4€HHBIX Ha OCHOBE 3HAHMS XHMHYECKHX 3aKOHOMED-
HOCTEH;

® YMEHHE OIPEIACIATh UCTOYHUKM XMMHYECKOH MH(OpMalmy, Moaydars eé,
IIPOBOJIUTH aHAJIN3, W3rOTABIMBATL HH(MOPMALMOHHEIN MPOAYKT M TIpEd-
CTaBIISATh €ro; - .

® YMCHHC I0JIb30BaThCs O0A3aTEIbHBIMU  CHPABOYHBIMH  MaTepHaiaMH
(mepuoM9eckoi cucTeMoit xumuyeckux snementos J[. M. Menneneesa,
Tabnuued pacTBQPUMOCTH, D3IEKTPOXMMHYECKHM pSIOM HaNpsKEHHIH
META/UIOB, PAJOM  3JICKTPOOTPHLATENBHOCTH) [UIA  XapaKTEPUCTHKH
CTPOCHHUA, COCTaBa H CBOMCTB aTOMOB XHMHYECKHX 3IeMeHTOB I—IV
IIEPHOJIOB U 00pa3oBaHHEIX MMM MPOCTHIX M CIOXHBIX BEIIECTE;

® YMCHHC yCTaHABJIMBAaTh 3aBHCHMMOCTb CBOMCTB U IIPHMEHEHHS Ba)KHEHIIMX
OPraHHYeCKHX COCAHMHEHHH OT HX XMMHYECKOTO CTPOEHHS, B TOM YHCIE H
00yCIOBIEHHBIX XapakTepOM 9TOr0 CTpOeHMs (NMpEeeNbHBIM HIH He-
[peIeIbHBIM) U HATHYHEM QYHKIMOHAIBHBIX TPYIIIT;

®YMEHHE MOJCTHROBATh MOJICKY/Jbl HEOPraHMYECKHX H OpPraHMYeCKHX
BEIIECTB;

®*[IOHUMaHHE XHUMHYECKOW KapTHHBI MHpa KaK HEOTHEMJIEMON 4YacTH
LEJIOCTHOM HAYYHO! KapTHHBI MHpA.

B yennocmmo-opuenmayuonroii cihepe:



e opmMupoBaHHEe COOCTBEHHOM IMO3WIMM TIPH OLEHKE IIOCJIEACTBHH JUIA
OKpY>KArOIIeH Cpe/ibl IEATEIbHOCTH YEJIOBEKa, CBA3aHHOM C IIPOU3BOICTBOM
U 1epepaboTKOH XHMHUYECKUX IPOIYKTOB.
B mpyooeoii chepe:
® [IPOBEICHHE XUMHYECKOTO 3KCIIEPHMEHTA;
® Da3BUTHE HABHIKOB y4€OHOH, MPOEKTHO-HCCIEIOBATEILCKOH M TBOPYECKOH
NEATEIBHOCTH IIPH BBINOJIHEHHH HHANBHUAYAIBHOTO IMPOEKTA M0 XMMHH.
B cghepe 300posozo obpasza scuznu:
ecoOmoeHne mpaBuia  Oe3omacHOTO OOpamieHHMs C  BELIECTBAMH,
MaTepUalaMu;
®OKa3aHWe [E€pBOH  IIOMOIIM IIPH OTPABICHMAX, OXKOrax W TpaBMaXx,
NOJIY4CHHBIX B Pe3yIbTAaTe HAapyIIEHHUs NPaBHJI TEXHHUKH 0€301acCHOCTH MpH
paboTe ¢ BelecTBaMu U 1ab0paTOpPHBEIM 060PYI0BaHHEM.
II. Copep:xanue yueGHOro mpegmera «XaMus»

10 xiace
CoznepkaHue Kypca MpeICTaBJICHO 10 pa3zeaM.
Paspen 1 : Ilpeamer opraHn4YecKod XHMHH. Teopus CTPpOEeHHH

OpPraHM4YecKHuX coeHHeHMH (2 yaca)

Opranndeckye BeniecTBa: NPUPOAHBIEC, HCKYCCTBEHHBIE M CUHTETHYECKHUE.
OcobeHHOCTH cOCTaBa M CTPOCHHSA OPraHMYECKHX BEIIECTB. BHTANN3M H €ro
kpax. [TorsiTie 06 yrneBomopoaax.

OcHoBHBEIE TIOJIOXKEHHUSI TEOPHH XHMHYECKOTO CTPOEHMs. BaJeHTHOCTS.
CrpykrypHbie GOpMYIbIl — MOJHBIE W coKpaménHsie. [IpocTeie (oauHapHBIE) H
KpaTHbI€ ([BOMHBIE M TpoOWHBIE) CBs3u. M3omepsr wm wm3omepus. Bsaumuoe
BIIUSTHHE aTOMOB B MOJIEKYIIE.

Lemoncmpayuu. V4
e [Inasnenue, oOyrnMBaHge U rOpeHUE OPraHNUECKHUX BEIIECTB.
e Mogenn (mapocrepicHeBble W OOBEMHBIE) MOJIEKYI opraﬂnqccmx
COEIMHEHHUH pPa3HbIX KJIACCOB.
e Ompeznenenue IEMEHTHOTO COCTaBa OPraHUYECKHUX COEIHHEHHH.
Jlabopamopruvie onvimui.
e MsroToBneHue Mojeneii OpraHM4eCKUX COEHHEHHIA.
Paszgen 2: Yraesogopoasl M HX NpHPoOAHbIe HeToUHNKH (129acoB)

IpeneabHbie YriaeBoAOPOAbl. Askanbl. ['OMONOrHYecKuii psx W obmas
¢opmyna ankaHoB. CTpyKTypHas H30MepHs (H30MepHsl YTIEPOIHOM IeMH).

Iuknoankanel. ANKuIbHBIE pagukanel. HoMeHkIaTypa —ainkaHoB.
®usnyeckue U XMMHYECKHE CBOWCTBA AJKAHOB: TOPEHHE, PEAKLWH 3aMELICHHA



(ramoreHH- pOBaHHE), pEaKUUH H30MEPHU3ALMH, PEAKIHs Pa3JIOKEHHs METaHa,
peakuys JerHApUpOBaHMS 3TaHa.

HenpenenbHeie yriaesoaopoasl. AJjkeHbl. ['oMonormdeckuit psj
ankeHoB. OtuieH. Homenknarypa. CTpykTypHas ¥ TNPOCTPaHCTBEHHAs
(reomerpuueckasn) uzomepus. [IpOMBILITIEHHOE MOJydeHHE ATKEHOB: KPEKHHT U
Aeru/ipupoBaHue ankaHoB. JlabopaTopHoe moONydYeHHE OSTHIEHA — peakius
NeTuapaTaniu JTaHOJIa. Peaxiuu TIPHUCOETUHEHHUS THApaTausi,
THAPOTAIOTCHUPOBAaHME, Tajore- HHUPOBAaHME, MoauMMepHu3anua. I[Ipasmio
Mapxkosnaukosa. Okucienue ankeHoB. KauecTBeHHbIE peakuy Ha HENPEACTbHbIC
YIII€BOJOPOIEL.

Anxkamuennl. Kayuykn. ConpsokéHnble ankagueHsl: Oyraanen-1,3, uzo-
nped. Homenknarypa. CriocoOwl monrydenust ankamueHoB. Peaxuus Jle6Genesa.
Peakuuy nmpucoenuHeHns alkaaueHoB. Kaydyku: HaTypaibHbIM, CHHTETHYE- CKHE
(6yranmueHOBBIH, H30MPEHOBEIN). Bynkanusanus xaydyka. Pesuna. D60- HUT.

Auaxunebl. [oMmonorudeckuii ps. Homenknatrypa u wusomepus.
[Toryaenve u TpUMCHEHME aLETHICHA. XHMUYECKHE CBOMCTBA alETHJICHA:
TOPCHHE, pe-  aKUMH  IPUCOCAMHEHHS —  THOPOTAJIOTCHHUPOBAHHE,

rajJlorTeHApoOBaHue, Truapa- Tamusd (peakuuss Kyuepoma). Bunmmxmopwun,
TIOJIMBHHUIXJIOPHLL.

Apensl. beH3o: ero crpoeHue, HEKOTOPhle QU3NIECKHE M XHMHYECKHE
CBOMCTBa (TOpEHHE, pEaKIMH 3aMeIleHHs — TaJOreHHpPOBaHWE, HUTPOBAHME),
NOJy4eHHE U IPUMEHEHHEe. DKCTPaKIIHA.

IIpupoaneii ras. CoctaB NpUpoAHOTO ras3a, €ro HaXOXKACHUE B MPHPOJE.
IlpeMymiecTBa NpHPOAHOrO ra3a Kak TOIUIMBA. XHMHYECKas IepepaboTka
NPHUPOJHOrO ra3a: KOHBepcHs, MUpoau3. CHHTE3-ra3 U ero MCIoJIb30BaHHUE.

Hedpth u crnocdon eé nepepaboTku. IlomyrHeiit HedTsHONH Tra3, ero
cocraB ¥ (pakuuu (ra3oBblil OgH3MH, MponaH-OyTaHoBas, cyxoi ras). Hedrs, eé
cocTaB M TepepaboTka (IepgroHka, KpekuHr, pudopmunr). Hedrempomyk- Tel.
OxranoBoe yucio 6eH3uHa.

Kamennblii yroap u ero nepepaborka. Vckomaemblii yroib: aHTpaLMT,
KameHHbIH, Oyperid. KokcoBanne xameHnHoro yris. KokcoBeiii ras, ammuau- Has
BOZa, KaMEHHOYToJIbHas CMoJIa, KOKC. lasnukanmus ¥ KaTAIMTHYECKOE
THIPHUPOBAHUE KAMEHHOTO YIJIA.

Llemoncmpayuu \
»'openue merana, 3TaHa, alleTHIICHA.
« OTHOLIEHME METaHa, 3THICHA, alleTWIeHa W OeH30ia K pacTBOpaMm Iep-
MaHraHara Kajimisi 1 OpoMHO# BoJe.



ellonyyenre STHIEHAa peakuuMed NErWApaTaliy 3TAHOJA W AalETHICHA
THAPONM30M KapOHu/ia KaJbIus.
» Pasnoxenne xaydyka npu HarpeBaHHH, HCIIBITAHHE TTPOLYKTOB Pa3IOKEHHS
Ha HenpenensHOCTh. Komekuun «Hedrts u HehTenpoaykre», «KameHHbIH
yrojib ¥ IPOIYK- THI €ro nepepabotkmy», «Kayuyku.
Jlabopamopnvie onvimoi
« OGHapyXeHHEe NMPOIYKTOB TOPEHHS CBEYH.
 UccnenoBanue CBOWCTB KaydyKoB.
Pasgen 3: Kuciiopoa- m asorcomepskamime oOpraHHYecKHe COeIHHEHHS
(14 yacos)

Onxoaromurie cnupTel. OYHKIMOHATBHAS THAPOKCHIbHAS rpynmna. I'o-
MOJIOTHYCCKMH PAX TPEAENbHBIX OJHOATOMHBIX CHHMPTOB. HoMeHKIaTypa.
H3omepus nonokenust (QyHKUHOHAIBHOM rpynnbl. BoaopoaHas cBs3s. Xumm-
YECKHE CBOKCTBA CIIMPTOB. AJNbAETMIHAas rpynma. Peakuus sTepuduKaiu,
cinoxuele 3¢upel. I[Ipumenenue crmproB. JlefcTBHE METHIOBOTO H ITHIOBOTO
CIMPTOB HAa OPraHU3M YEJIOBEKa.

MHoroatoMubie  CNMPTBL.  DTHICHIVIMKONL KakK  TPEJCTABHUTENb
ABYXaTOM- HbIX CIIUPTOB M TMTHLEPHH KaK NPEeICTaBHTENb TPEXATOMHBIX CIIUPTOB.
Kave- cTBeHHas peakiys Ha MHOTOATOMHBIE CIIMPTHI, HX CBOHCTBA, TIONY4CHHE H
npumeHenue. IlonaTtue 06 anTrdpuzax.

®enoJ1. CTpoenue, moydenne, CBOICTBA U MpuMeHeHue (eHona. Kage-
CTBCHHBIE PeaKIuH Ha QeHou. B3aumHOe BIMAHIE aTOMOB B MOJIEKyle (heHoa.

AJTbJIerH/Ibl H KeTOHBbI. DOPMaNBICTHA U ALETAIBIETU/ KaK PEICTABH-
TEJIH aB/IETU/IOB, COCTaB MX MOJIEKy). DYyHKIMOHANEHAS KapOOHMILHAS TPyIIa.
Kauecrsennsie peaknuu Ha anpaeruasl. CBoOiCTBa, HOJNYYEHHE H IIPUMEHEHHUE
dbopManbiernna w Mauerambaernma.  Peakium NOJMKOHACHCAMA IS
¢popmansaeruna. IoHsITHE 0 KeFOHAX HA IPUMEpE ALIETOHA.

KapOonoBsle  kmcgoThl.  T'omonorumdeckuii  psAa  IpeAeNbHBIX
OIHOOCHO2B- HBIX KapOOHOBEIX KHCIOT. XMMHYECKHE CBOMCTBAa KapOOHOBBIX
KHCIOT. IloiTy- 4eHre ¥ IpUMEeHeHHe MypaBbHHOMN M YKCYCHOM KHCIIOT.

Cnoxnsre 3¢uppl. XKupbl, CriocoGbl MOMYYEHHS M XUMHYECKHE CBOM-
CTBa CIIOXKHBIX 3(HpoB. CTpoeHHe KHPOB. KHCIOTHBIA M MIENOYHOH THAPOIH3
KUpOB. Meuia. 'unpupoBanue Xupos.

Yraesoant. Mowuocaxapuapl. [10k03a Kak aibIerHIOCIHPT. CopOwur.
Mo- nousoxuncnoe u cnuproBoe Gpoxenne. PotocuHTes. Caxaposa Kak IpeacTa-
BUTEINb AucaxapuaoB. Ilonucaxapunasl: kpaxma, nemmonosa.

AMHHBI. AMMHOTpYNNa. AMHMHBI NpEACHbHBIE M  apOMAaTHYECKHE.



Anunul. Tlomydenue amuuOB. Peakuus 3uHMHA. XHMHYECKHE CBOWCTBA W
IIPYMEHE- HHE aMHHOB.

AMHHOKHCJIOTBI. AMHHOKHCIIOTBI, COCTAaB MX MOJIEKYJI M CBOMCTBAa Kak
aM(OTEPHBIX OPraHMYeCKHX COEAMHEeHHH. [JMIMH Kak TNpeACTABUTENb aMH-
HOKHCIIOT. Ilomydenne nonunerumos peaxiueil noiMkoHneHcauuu. [loHsTHE O
IIENITHIHOM CBSI3H.

benkn. Ctpoenne MoeKyn GeKOB: NepBUYHAsI, BTOPUYHAS M TPETUYHAs
cTpykTyphl. KadecrBeHHble peaknumu Ha Oemku. [waponws u meHaTypamus
GenxoB. Bruonornueckue pynkunn 6enkos.

I'enernyeckasi cBA3b MEXIY KIacCaMH HEOPraHMYECKHX COCIUHEHHIA.
[IoHATHE O reHEeTHYECKOH CBA3M MEXIY KIacCaMM YIIIEBOIOPOIOB, KHCIOPOI- H
a30TCOZICPXKAIIMX COeAMHEHUN. MIUTIOCTpalus reHeTHYeCKOH CBsA3M Ha NpHMepe
OpPraHWYeCKHX COCAMHEHHMH pa3IM4YHbIX KJIACCOB, COJAEpKaIlUMX J[Ba aToMa
yrieposa.

Lemoncmpayuu

« [Tonryyenve anbaeru10B OKHCICHHEM CIIUPTOB.

» KayecTBeHHas peaKuys Ha MHOTOATOMHBIE CITUPTEL.

*3aBUCHMOCTh PAacTBOPUMOCTH (hEHONIA B BOJE OT TEMIIEPATYpHL.

* Bsaumozeiicteue ¢ GpomHoit Bomoit u xmopumom xenesa(lll) kak kaue-
CTBEHHEIE pEeaKLMK Ha (EHOIL.

Peakiuu cepeOpsHOTO 3epkana M CO CBEXENOMY4EHHEIM THIPOKCHIOM
meau(Il) npu HarpeBaHyyu Kak Ka4ECTBEHHbIE PEAKIMH Ha aTbICTHIbL.

» O6pasibl MypaBEHHOH, YKCYCHOM, MaTbMATHHOBOM M CTEAPHHOBOH KHCIIOT
U MX PaCTBOPUMOCTH B BOJE. i

« CBOMCTBA TJIIOKO3BI KaK albJerHAa M KaK MHOTIOaTOMHOIO crMpra B
peaxumsix ¢ ruapagcuaom Meau(Il).

* UnenTuduxanms kpaxmasg.

» KauecTBennsie peakiuu ga 6emky.

JIabopaTopHbI€ ONBITHI

» CpaBHEHHE CKOPOCTH MCIIAPEHHS BOJBI M ITAHOJA.

e PacTBOpUMOCTE TUIMLIEpHHA B BOJE.

* XHMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTEL

» Onpenenenne HENpeneNbHOCTH PAaCTUTENLHOTO Macia.

 Unentudukanus Rpaxmana B HEKOTOPEIX MPOYKTaX MATAHHA.

« M3roToBnenne KpaxmMaJibHOTO KJIEHCTepa.

» I3roToBIEHHE MOeElNIEi MOJIEKY)I aMHHOB.

* I3roToBI€HHE MOJETH MOJIEKYIBI TIIHLMHA.



Ilpaxmuyeckas paboma.
o VneHTHdUKANNS OPraHM9ecKuX COeqUHEHHIA.
Pasnen 4: Opranuyeckas XMMHus ¥ 06IIEeCTBO (6 yacoB)

Buorexnonorus. JIpeBHeilne ¥ COBPEMEHHbIC OGHOTEXHONOTMH. Bax-
HENIIMEe HampaBjieHus OHOTEXHOIOTHMH: TeHHas (reHeTnyeckas) M KiIeTOYHas
nHxenepus. Kinonuposanue.

Iommepsl. Knaccudukanus NIOJIMMEPOB. MCKYCCTBEHHbBIE MOJHMEDHI:
LEJLTYTION]I, aLleTaTHBIH MIENK, BUCKO3a, neaodan. [Tnactmaccs. BoiokHa.

Cunrernueckne mommepsl. [loMMMepH3alys U MOTMKOHICHCALMS KAK
CIOCOOBI TMOJIy4eHHUs NOJMMEPOB. CHHTETHYECKHE Kayayku. Ilomuctupou,
Te(IOH M MOJMBUHWIXJIOPHI KaK MPEJCTAaBHTENH IUIacTMacc. CHHTETHYECKHe
BOJIOKHA: KallpOH, HEHJIOH, KeBJIap, JIaBCaH.

Hemoncmpayuu
e Komekuuu KayqyKoB, IIacTMAcC, CHHTETHYECKHX BOJIOKOH M U3ETHH W3
HUX.
* DepMEeHTAaTHBHOE Pa3ioKeHHe MEPOKCHIA BOJOPOIA ¢ IIOMOLIBIO KaTana-
3Bl CBEKCHATEPTHIX MOPKOBH HJIH KapTOdes.
Jlabopamopnsie onvimet
* O3HaKoMJIEHHE C KOJUICKLHSAMH KaydyKOB, [UTACTMACC U BOJIOKOH.
* Ilpaktuyeckas paGoTa. PacroszHaBanue miacTMace u BOJIOKOH.
11 kaacc
Pazjen 1: Crpoenue Beurects (9 4acos) P i

OcHoBHbIe cBeleHNs 0 cTpoeHMH atoMa. CTpoeHme aToma: COCTaB
saapa (HYKJIOHBI) M 3TeKTpoHHas o6onouka. ITonatre 06 m3oromax. TToHsTHE O
XHMHCCKOM JICMECHTE KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps/IOM s/pa.

Iepnonnyeckas® cucTeMa XHMHYECKHX 3J1€MEHTOB U Y4eHHE O CTpoe-
HUU aToMa. DusHdeckuit CMHCIT mpHHATOH B Tabmume J[. Y. Menneneena
CHMBOJIHKH: [IOPA/IKOBOIO HOM@DPA BIIEMEHTa, HOMEpPa IIEPHOJia ¥ HOMEpPA TPYIIIIEL
ITonsaTHe 0 BaNeHTHBIX 3MeKTpoHax. OTOGpaKeHHE CTPOEHWS 3NEKTPOHHEIX
000J0YeK aTOMOB XHMHYECKHX 3I€MEHTOB C MOMOIIBIO 3JICKTPOHHBIX H
QIICKTPOHHO-Tpau4ecknx (opMyn.  3aKOHOMEDHBIE  W3MEHEHHs CBOICTB
SJIEMCHTOB B IEPUOJIAX M TPyNIax NEPHOANYECKOM CHCTEMBI KaK CJIEICTBHE HX
3TIEKTPOHHOTO CTPOCHHUS. JJIEKTPOHHbIE CEMEHCTBA XMMHIECKHX HJIEMEHTOB.
CraHoBleHHE M pa3BUTHE NEPHOIMYECKOTO 3aKOHA M TEOPUH XHMHYECKOTO
CTpOCHMA. IIPEANOCBUIKM OTKPHITHS MEPHOJUYECKOr0 3aKOHA MU TEOPUH
XMMHMYECKOTO CTPOCHHS OPraHHYECKHX COeIHHEHHH. Ponb JmyHOCTH B HCTOpHH
XMMHH. 3HaYCHNE NPAKTHKU B CTAHOBICHAH M PA3BUTHA XUMHYECKOH TEOPHH.



Honnasi xmmMudyeckasi CBSi3b M HMOHHAsi KPUCTAIUIMYECKAs pPELIETKa.
Karuonsl u anmonsl. IloHstHe 06 MOHHOM XMMHYecKo# cBs3H. DU3MYECKHe
CBOMCTBA BEMIECTB, IMEIOIUX HOHHYIO KPHCTAUTMIECKYIO PEMIETKY.

KoBajienTHasi XuMHuyeckasi CBsi3b. [IOHATHE O KOBAJEHTHOM CBS3M.
ONeKTpOOTpULATEeNILHOCTE, HemousipHass ¥ monsApHas KOBAICHTHAs CBA3b.
KpatHocTs KoBaneHTHO# CBA3H. MexaHu3Mbl 06pa3oBaHMsA KOBAICHTHBIX CBS3EH:
OOMEHHBIN M JOHOPHO-aKUENTOPHBIH. [IOJAPHOCT MOJIEKYNBI KaK CIEICTBHE
TIOJIIPHOCTH CBSI3M M TE€OMETPUH MOJIeKyibl. @u3nueckue CBOWCTBAa BENIECTB,
UMEIOMINX aTOMHYIO WJIH MOJIEKYJISPHYIO KPHCTAIIIHYECKYIO PEIIETKY.

Merammmyeckas XHMHYeCKast CBA3b. [IOHATHE O METAIUIMYECKOH CBS3H
M METa/NTHYECKON KPUCTALIMYECKOH pemérke. OU3MYECKHe CBOMCTBA METAJLIOB,
OOyCIIOBJICHHBIE HX KPHCTAUIMYECKHM CTPOCHHEM. IIpHMEHEHHE METaJLIOB.
Yeépurle u userHsie MeTasl. Criiasbl.

Bonoponnas xumnyeckas cBsizb. MeXMOJIEKy/IspHAs U BHYTPUMOIEKY-
JIApHAas BOJOPOIHAS CBA3b. 3HAYECHHE BOJOPOAHBIX CBA3CH B IIPUPOJIE.

ITonamepsl. IToaydenne MOIMMEPOB peakUMAMH IOJMMEPH3ALNH U TIO-
JMKOHACHCAMK. BaXHeWIIMe NpeNCTaBUTENH IUIaCTMAcC M BOJIOKOH, MX IIO-
Jy4eHHe, CBOHCTBA U NpuMeHeHHe. [IoHATHE 0 HEOPraHHYECKUX MOIUMEPaX U HX
IIPEACTaBUTEIH.

Hucnepcusie cucrembl. [TonsTe o aucniepcHod ¢ase W aUCTIEpCHOH-
HOM cpezie. ArperaTHoe COCTOSIHHE M pa3Mep 4acTul (as3el Kak OCHOBA IV
KIacCH(HKALUH JUCIIEPCHBIX CHCTEM. I'pybonucniepcHbie CHCTEMbI — 3Myllb-
CHH, CYCIIEH3HH M a’pO30JIH, X IPEICTABUTENH. TOHKOAMCIEPCHEIE CHCTEMBI
— 30JI4 U I'eJTH, UX IpeAcTaBUTENH. [IoHATHS O CHHepe3Hce H KOaryJIALHH.
Lemoncmpayuu

* [Iepuoauueckas dicrema XHMHYeCKUX 31eMeHToB J[. 1. MeHneneesa B
pas3IMYHBIX (opMax. ”

* Moziens HOHHOM KPHCTa@IHIECKON PELIETKN Ha IPUMEPE XJIOPUAA HaTpus.

* MuHepasbl ¢ HOHHOH KPHCTAJUIMYECKOM PEIIETKON: KaIbIIUT, TAJINUT.

* Mozeny MONEKy/IApHOH KPHCTAIMYECKON PEMETKH HA MPUMEPE «CYXOTO
Jp/la» WIM HOJAa M ATOMHOM KpPHCTAIMYECKOW PEMETKH Ha MpHMEpe
arMasa, rpapuTa WM KBapIia.

e Moznens MonspHOro o6néma rasa.

*Mozenmn KpHCTAIHYECKHUX PEMIETOK HEKOTOPHIX METAJLIOB.

* Kosutexmu 06pasioB pa3iuuHbIX UCTIEPCHBIX CHCTEM.

» CHHepe3uc U KoaryJIsius.

Jlabopamopnsie onvimoi



« KoHCTpyHpOBaHue MOAEN META/UINYECKON XUMHUYECKOH CBSI3H.

e [TosyueHre KOJUIOMOHOIO pacTBOpa KypuMHOro Oenka, HCCIEOBAaHHE €ro
CBOJCTB C IIOMOIIIBIO JIA36PHON yYKa3KH U NIPOBEJEHUE €r0o JEHATypaLUH.

e [TonydeHne >MyJIbCHM PacCTUTENBHOIO Macia M HaOmiofeHHe 3a €€ pac-
CJIOEHHEM.

e[TonyyeHne cycneH3WHM H3BECTKOBOIO MOJIOKa M HaOmrofcHHe 3a €€ ce-
IMMEHTaLMEH.

Paszpen 2: Xumuveckune peaxkuuu (12 yacos)

Knaccupuxauns xumuvecknx peakumi. M3omepusanus xak peaxius,
npoTeKampomas 0e3 M3MEHEHHMs COCTaBa BEIIeCTBA. AJUIOTPONHUSA H €€ IPHYUHBI.
Knaccudukanus peakuuii 1o pasjau4HbIM OCHOBAHMUAM: IO YMCIY M COCTaBy
peareHToB U MPOAYKTOB, M0 TEIUIOBOMY 3 dekty. TepMoXxuMUdecKue ypaBHEHUS
peaxiuii.

Ckopocth XHMHYECKHX peakuuil. PakTopsl, OT KOTOPBIX 3aBUCHUT CKO-
POCTh XMMHYECKHX peakUMii: MpHUpoJa pearupyrolux BEIIEeCTB, TEMIIEpaTypa,
IUIOIIA/lh CONMPUKOCHOBEHHS pEarupyloliuX BelIecTB, HMX KOHIIEHTpalus, Ha-
nnyne Karanmsaropa. [lomarme o katammse. DepMEHTBI Kak OHOJIOrHYECKHE
KaTaau3aTopbl. UHrUONTOPEI peakLMii ¥ MX 3HAYEHHE,

O0paTUMOCT, XHMHYECKHX peaknuii. XWMHYECKOE€ paBHOBECHE U
crocoOsl ero cmemeHus. [loratne 00 0OpaTHMMBIX peakUHMAX H XHMHYECKOM
paBHoBecuu. Ilpunnun Jle Illatenmse W cnocoObl CMEIIEHHS XHMHYECKOTO
paBHOBecHs. OOIas XapakTepUCTHKa pEaKlUMH CHHTE3a aMMHaka M paccMo-
TPEHHE YCIIOBHH CMEIIEHHs PAaBHOBECHS 3TOH PEAaKLMH Ha IIPOH3BOJICTBE.

I'uapoau3. OGpaTuMelii 1 HeoOpaTuMBbli THaApoM3. ['Maposn3 colled U
ero Tunel. [TorsTHE OGfHepI‘ETHqECKOM oOMeHe B KJIETKE U POJIH THAPOIH3a B
HEM.

OKHCIATENbHO-BOCCTAHOBHTEIbHBIE peakuuu. CTENeHb OKHUCIEHHS M
e€ ompeneneHue mo (QGopMmyaM OpPraHMYECKHX M HEOPraHUYECKUX BEIIECTB.
Oxucaurend W BoccTaHOBHTeNH. [loHATHE O mpoleccax OKUCIECHHS H BOC-
craHoBJieHHs. COCTaBJICHUE YPaBHEHUI XMMHYECKHX PEAKLMH HA OCHOBE METOJa
AIIEKTPOHHOTO OanaHca.

DJIeKTPOJIM3 PpPacijiaBoB H pacTBopoB. [Ipakruyeckoe NpHUMEHEHHE
IEKTpOIM3a. XapakTCpHCTHKa 3JICKTPOIM3Aa Kak OKHCIHTEIBHO-BOCCTAaHOBH-
TenbHOrO mpouecca. OCoOEHHOCTH 3IEKTPOJIN3a, MPOTEKAIOMIEr0 B pacTBOpax
aNeKTponuToB. [lomydeHne rajloreHoB, BOAOpOAa, KHUCIOPOJA, IIEIOYHBIX Me-
TAJUIOB M LICJIOYEH, a TAKXKE aTIOMUHUA JICKTPOJIM3OM PacIUlaBOB M PacTBOPOB
COCAMHEHUHM 3TUX 371eMeHTOB. IIOHATHE O raabBaHOIUIACTHKE, raJbBaHOCTETHH,



paUHIPOBAHHH LIBETHBIX METAILJIOB.
Lemoncmpayuu

*PacTBOpeHMe cepHO# KHCIOTBI M aMMHA4YHOM cenm'pm U (ukcanus
TETJIOBBIX ABJICHHUM U1 9THUX IIPOLIECCOB.

 B3aumonelicTBue CONSIHOM, CEpHOM M YKCYCHOM KHCIOT OIMHAKOBOM
KOHLCHTPALMHA C OJMHAKOBBIMH KyCOYKaMH (IpaHyliamMy) IIHHKa M B3a-
UMOJEHCTBHE OJMHAKOBBIX KYCOYKOB Pa3sHBIX METAUIOB (MarHus, IHHKA,
JKENe3a) C COJNSHOM KHMCNOTOH Kak IIPHMEpP 3aBHCHMOCTH CKOPOCTH
XMMHYECKOM peaKliHy OT NPUPOIBI PEarupyONHX BEIIECTB.

* BzanmozeiicTeue pacTBopoB THOCYIIb(aTa HATPHs pa3HON KOHIEHTPALMH H
TEMIIEPATYPEI C PACTBOPOM CEPHOM KHCIIOTHI.

e MonenupoBaHUe «KHIIAIIETO CIOS.

* cnionb30BaHNE HEOPraHMYECKHX KaTalu3aTopoB (Coleil jkees3a, HOAMIa
Kauus) M IPUPOIHBIX OOBEKTOB, CONEp)KANIMX KaTanasy (CBIpOe MSICO,
KapToens), A8 pasyoKeHus MepoOKCHAa BOAOPOa.

*BzaumoelicTBHEe IMHKA C COJISHOM KHCIOTOM M COJSAHOM KHCIOTHI C
HUTpAaTOM cepeOpa KaK IPUMEPhl ~ OKHCIHTEIHbHO-BOCCTaHOBUTEIBHOM
peaKiUy ¥ peakiuu obmeHa.

» KoHcTpynpoBaHue MoJieNu 37eKTpon3Epa.

* BunieoparMeHT 0 NPOMBIIUICHHOM YCTAHOBKE VIS MOJTYy4EHHS aTFOMHHHAL.

JIabopaTopHsie ONEBITEI

« Mumoctpanus npasmia beproie Ha mpakruke: NpOBEZeHHE peaKuui c
oOpa3oBaHKEM Ocajika, ra3a M BOABL

e 'eTeporeHHbIil KaTanu3 Ha MpUMepe Pa3lOKEHHs MEPOKCHIA BOAOPOAa B
NPHUCYTCTBUHU AMOKCH/IAa MapTaHIIa.

» Cmemenne paBHOBecHs B cucteme Fe3+ + 3CNS— « Fe(CNS)3.

e cnibiTaHvie WHOMKATOPAM# CpPENBl PACTBOPOB COJIEH pPa3IMUHBIX THIIOB.
OKHCNHMTENEHO-BOCCTAH@BUTENIPHAA pEaKUMsi M peakuus oOMeHa Ha
NpUMepe B3aUMOJICHCTBHS pacTBOpoB cynbdaTta Meau(1l) ¢ xene3om u

PacTBOPOM IIENOYH.

IIpakmuueckaa paboma. PenieHHe 9SKCICPHMEHTAIBHBIX 3a7ad [0  TEME
«XUMHYECKasA peaKIus).
Pa3zen 3: BemecrBa u ux cBoiicta ( 9 yacos)

Meranibl. @usideckne CBOHCTBA METAUIOB KaK (QYHKIMA HX CTPOCHHA.
Henenre MeTaqIoB Ha IPYNIbI B TEXHHKE. XMMHYECKHE CBOWCTBA METAIUIOB M
JNIEKTPOXUMHUYECCKUI psi HanpspkeHuH. IloHsTHe o Meramwotepmum (amo-
MHUHOTEPMHS], MArHUETEPMHS U JIp.).



Hemerauibl. Hemeramnsl Kak okuciurend. HeMeTauisl Kak BOCCTaHOBH-
TCIH. Psl 3/1eKTpOOTPHIIATETBEHOCTH.

Heopranmyeckue n opraHnyeckne KHCI0ThI. KHCIIOTEI B CBETE aTOMHO-
MOJIEKYJIIDHOTO Y4eHHs. KHCIIOTEI B CBETE€ TEOPHH IJIEKTPOJMTHYECKOH IMC-
counauuu. KucnoTer B cBeTe npotoHHOM Teopun. O6nine XuMHYIeCKHe CBOMCTBA
KHCIIOT.

Heopranuyeckne H OpraHm4eckKkHe OcHOBaHWsA. OCHOBAaHHS B CBETE
aTOMHO-MOJIEKYJIIPHOTO YUEHHUH. OcHoBanus B CBETE TEOpUH
JIEKTPONTMTHYECKOH auccounaun. OCHOBaHHMA B CBETE€ NPOTOHHOHW TEOPHH.
XUMHWYECKHE CBOHCTBA OPraHWYECKHUX U HEOPraHHYECKUX OCHOBAHHIA.

Heopranmyeckue u oprannyeckue amporepusie coenunenns. Heopra-
HHYECKHE aM(OTepHBIE COCIMHEHHs (OKCHABI M THIPOKCHIHI), HX CBOMCTBA M
nojy4eHHe. AMMOTEPHBIE OPraHMYECKHE COEAMHEHHsS HAa IPUMEpPEe aMHHO-
KACIOT. IlenTuabl 1 nenTHaHAs CBA3b.

Coun. Knaccuduxanus coneit. XKécrkocts Bozsl n crioco6sI eé ycTpaHe-
uus. [lepexon xapbonara B nmpoxapﬁoﬂal“ 1 obparHO. OOImIHME XMMHYECKHE
CBOMCTBA COJICH.

Hemoncmpayuu

* Komnexius metajuios.

 Konnekius HeMeTauios.

* B3aumoieficTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO.

 Bensimka TepMHTHOM cMecH.

* Benmbimka 9é€pHOTrO mopoxa.

* BhITeCHEHHE TAIOTEHOB M3 MX PacTBOPOB APYTMMH TallOT€HAMH.

*B3aumonelictBue NapoB  KOHLEHTPHPOBAHHBIX PACTBOPOB  COJLAHOM
KHCJIOTHI U aMMua@a («IbIM 6e3 OTH»).

*[Tonydenne aMMuaKa 1 U3y9EHHE ETO CBOMCTB.

*Pasnuunkle ciydau B3gHMMOJEHCTBHS DPAacTBOPOB CONEH ANMIOMHHHSA €O
1EJI0YbI0.

« [Toydenue xEcTKOM BO/IBI M YCTPaHEHHE €€ JKECTKOCTH.

Jlabopamopusie onvimet

eIlonyyeHne HEPacTBOPUMOrO THAPOKCHIAA M €ro B3aUMOJICHCTBHE C
KHCJIOTOH.

*HccnenoBanye KOHIEHTPHPOBAHHBIX pAaCTBOPOB CONSHOH H yKCYCHOH
KHCJIOT Kame/IbHBIM METOOM MpH UX pa3baBICHHH BOJOMH.

* [Tonyyenne ampoTEPHOTO IHAPOKCHAA H H3YUEHHE E€r0 CBOMCTB.

* [IpoBe/ienrie Ka4eCTBEHHBIX PEAKIHIA 110 ONPE/IENIEHHIO COCTABA COJH.

—_— -



Ilpakmuyeckasn paboma. PemieHue >KCIIEPUMEHTAIBHBIX 3a4a4 II0 TEME
«BemiecTBa ¥ UX CBOMCTBAY.

Pasnen 4: Xumus u coBpemenHoe oduiecTBo ( 3 yaca)

Xumuyeckasi TexHoJorus. I[Ipou3BojacTBO amMmuaka M MeraHona. Ilo-
HATHE O XHMHUYECKOM TEXHOJOTHH. XHMHYECKHE PEaKIMH, JISKAI[HE B OCHOBE
NPOM3BOJCTBA aMMHaka W MeTaHona. OOmas kiacCHQUKAIMOHHAs Xapak-
TCPUCTHKA DEAKUWi CHHTE3a B INPOM3BOJACTBE I3TUX NPOAYKTOB. Hayunsie
NPUHLHKIIBL, JIOKAIIHE B OCHOBE NPOHU3BOACTBA aMMHaKa U MeTaHosa. CpaBHEHHE
3THUX IIPOU3BOACTB.

XuMHYECKasi TPAMOTHOCTh KaK KOMIIOHEHT 00MIei KyJIbTyphl YeI0BeKa.
MapkupoBka yNaKOBOYHBIX MAaTepHAOB, JJIEKTPOHHKH M OBITOBOM TEXHHKH,
IIPOYKTOB MUTAHUA, ITHKETOK 110 YXOIy 33 OHEK/IOM.

Lemoncmpayuu
* Moziens NpOMBINIUIEHHOH YCTAHOBKH MOTYYEHUS CEPHOM KHCIIOTHL.
* Mozens KOJIOHHBI CHHTE3a aMMHaKa.
* BuieoparMeHTHI ¥ Cl1aiIbl O CTENECHN 9KOJIOrHIECKOM YHCTOTEI TOBApa.
Jlabopamopnwie onvimet
e 3yyenre MapKMpOBOK Ppa3/MYHBIX BHJOB NPOMBILUIEHHBIX M MPOJO-
BOJIbCTBEHHBIX TOBApOB.

ITI. TemaTHyeckoe NJIAHHPOBAHHE.

—_— -

Ne HauMeHoBaHMe Koui-Bo B T.4. Ha
n/n paszesioB (TeM) yacos np/p,
K/p
IOchacc (1 9ac B HezeTI0)
1. [TpeaveT opraHudecKoil 2

XxuMuH. Teopus
CTPOEHUS OPTraHHIECKUX

COECTMHEHU I

2. YTJ1eBOOOPOABI K HX 12 K/p Nel
MPUPOIHBIE HCTOYHUKH

3. Kucnopox- n 14 np/pNel
A30TCOEpIKalIIHe K/p Ne2
OpraHuvIecKue

COCOUHECHHA




Opranudeckas XuMus U 6 np/p Ne2
oOnIecTBo

HToro 34 np/p —2, k/p - 2

11 xnace (1 yac B HeenI0)

Ctpoenue BemecTs 9
X MMHYECKHE PeaKIuu 12 np/p Nel, x/p Nel
BemecTBa u HX CBOMCTBA 9 np/pNe2
XHUMHS H COBPEMEHHOE 3 K/p Ne2
0011eCcTBO

Hroro 33 np/p — 2, K/p - 2

4
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