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ININTIAHUPYEMBIEPE3YJ/JIbTATBIYYHEBHOI' OIIPEIMETA

Xumus 10 kaace

[IpenmeTHBIEPE3YIBTATHI JInuHoCcTHBIE
Haszeanuepasnena YUyeHUKHAyYUuTCS Y4eHUKIIONyYuT MertanpeamMeTHbIEPE3YIbTATHI pe3yabTaThl
BO3MOYXHOCTbHAYUYUTHCS
Opranuyeckas -pacKpbIBaTh Ha IpUMEpax poib |- MIUTIOCTPUPOBATh Ha IpuMepax [Peryastusubie YV /I: -TOTOBHOCTH M CIOCOOHOCTb
XUMMS XUMHH B (HOPMHUPOBAHUHT CTaHOBJICHHE U IBOJFOIIIO -CaMOCTOSITEIBHO OMPEENATh 00yJarommxcs K

COBPEMEHHOW HAy4YHOH KapTUHBI

MHpa U B IPAKTUYECKOU
NEesTEIbHOCTU YEJIOBEKA,

-IEMOHCTPUPOBATh HA IPUMEPAX
B3aUMOCBSI3b MEXKTy XUMHUEH U
IPYTUMU €CTECTBEHHBIMH HAyKaMU;

-pacKpbIBaTh Ha IpUMEpPax
MOJIOKEHUS TEOPUU XUMHUIECKOTO
ctpoenus A.M. bytneposa;

-IIOHUMATD (PU3UUECKUI CMBICIT
[Tepuonnueckoro 3akona [{.W.
MeHnzeneeBa 1 Ha €ro OCHOBE
00BSCHATH 3aBUCHMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT
PIIEKTPOHHOTO CTPOEHUS aTOMOB;

-00BSACHATH IPUIHHBI
MHOT000pa3usl BEIIECTB HA OCHOBE
00X TpeACTaBICHU 00 UX
COCTaBE U CTPOCHUH;

-IIPUMEHSThH MPaBUia
CUCTEMAaTUYECKON MEXyHAPOIHOM
HOMEHKJIATYphI KaK CPEICTBa
[pa3IUYeHus U uAeHTU(OUKAINN
BEIIIECTB 10 MX COCTABY U
CTPOCHUIO;

-COCTaBJISITh MOJICKYJISIPHBIE U
CTPYKTYpHBIE (hOPMYJTBI
OpraHUYEeCKUX BEILECTB KaK
HOCHTENeH HHPOPMAITUH O
CTPOCHHUU BEIIECTBA, €r0 CBOMCTBAaX

1 IIPUHAIJIC)KHOCTHU K OINPEACIICH-

OpPraHUYECKON XMMHUH KaK HayKu
Ha pa3IUYHbIX UCTOPUUYECKUX
QTarax ee pa3BUTHUS;
-HCI0JIb30BAaTh METObI
Hay4YHOTO MO3HAHUS MTPU
BBITIOJTHEHUU TIPOEKTOB U
yaeOHO-MCCIIeA0BATENbCKIX
3a7a4 110 U3yUYECHHUIO CBOMCTB,
CII0COOOB MOTYYCHHS U
pacro3HaBaHUs OPraHUIECKUX
BEILIECTB;

-00BSICHSITH TIPUPOJLY U CITOCOOBI
00pa3oBaHMs XUMHUUECKON
CBSI3H: KOBaJICHTHOH (IIOJISIPHOM,
HEMOJISIPHOI ), MOHHOI,
METAJNTUYECKOU, BOJIOPOIHON — C
LIEJIBIO OIIPEICTICHNS
XUMHUYECKON aKTUBHOCTH
BEIIECTB;

-yCTaHaBIINBATh T€HETUYECKYIO
CBA3b MEXAY KIaccaMu
OpTaHMYECKUX BEUIECTB TS
000CHOBaHUS MPUHLIUIHATBHON
BO3MO>KHOCTH MOJTy4EHUS
OPraHUYECKUX COETUHEHUN
3aJaHHOT'O COCTaBa M CTPOEHMUS;

-yCTaHaBIINBATh
B3aMOCBS3U MEXAY QakTaMu U
Teopuel, MPUUNHON U
CJIEJICTBUEM TIPH aHAJIHN3E

MPOOJIEMHBIX CUTyalluid U

[eJH, 33]1aBaTh apamMmeTphl U
KPUTEPHUH, 10 KOTOPBIM MO>KHO
OTPENIEIIUTh, YTO IENTb TOCTUTHYTA;
CTaBHUTh U (HOPMYITHPOBATH
COOCTBEHHBIC 3a]]auH B
00pa30BaTeIbHON ACITEIBHOCTH U
PKU3HCHHBIX CUTYAIIHSX;

-BBIOMPATH MYTh JOCTHXKEHUS LICIIH,
[IAHUPOBATH PEIICHHE
MOCTAaBJICHHBIX 33/1a4,
ONTUMU3UPYST MaTEPUATBHBIC U
HeMaTepUalIbHbIC 3aTPaThl;

-OpraHu30BBIBATH 3PPEKTUBHBIN
MOUCK PECYPCOB, HEOOXOTUMBIX
TSI TOCTHUKECHUS TTOCTABJICHHOM
eJTH;

-COMOCTABIIATh MOJTY4YCHHBIN
pe3yibTaT ESTEIHHOCTH C
[MOCTaBJICHHOM 3apaHee
nenbio. Ilo3naBaTennunie YY :

-FICKaTh W HAXOJUTh 00OOIICHHBIE
CITOCOOBI peIeHus 3a71a4, B TOM
4KCIe, OCYIIECTBISATh Pa3BEPHYTHIH
MH(POPMAITUOHHBIN MMOUCK U CTABUTH
Ha ero OCHOBE HOBBIE (yUeOHBIE U
MMO3HaBaTeNbHBIC) 33/1a4H;

-KpUTHYECKH OIICHUBATH U
MHTEPIPETUPOBATH HHPOPMAIIHIO C
[pa3HbBIX TIO3HIINH, PACTIO3HABATh U
(bUKCHPOBATEH MPOTHBOPEUHS B
MH(POPMAITHOHHBIX UCTOUYHHKAX;

-UCII0JIb30BATh PA3JINYHBIC

CaMOPAa3BHTHIO U
CaMOBOCIIMTAaHHIO B
COOTBETCTBHH C
00IIIeYeTI0BEYeCKIMH
HNCHHOCTAMU U nJcaJlaMHu
pakIaHCKOTO 0OIIIeCTRa;

-IPUHSATHE U peaTu3alius
LIEHHOCTEN 3J0pOBOr0 U
0e30macHOro 00pa3a KU3HH,
OepexHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIICHHUE
K COOCTBEHHOMY
(hrznueckomy u
MCUXOJOTHYECKOMY
BIIOPOBBIO;

-HEIIPUATHE BPEAHBIX
MPUBBIYCK: KYPECHUS,
[YIOTpeOIeHHS aJIKOT OIS,
HApKOTHKOB.

-yBa)KEHHE K CBOEMY Hapoy,
MYBCTBO OTBETCTBEHHOCTH
nepen PoauHol, ropaocTu 3a
CBOH Kpai, cBoto Ponuny,
MPOILIOE U HACTOALIEE
MHOTOHAIMOHAIBHOTO HapoIa
IPoccuwn;

-IPUHSATHE TYMAHUCTHYCCKUX
LIEHHOCTEH, OCO3HAHHOE,
[YBOXKUTEIHFHOE U
IMOOpOXKENATEIIEHOE
OTHOLICHUE K IPYTOMY

MEIOBEKY, €0 MHEHUIO,




HOMY KJIaCCy COEIMHEHMUIA;
-XapaKTepU30BaTh OPTaHUYCCKHE
BEIIECTBA I10 COCTaBY, CTPOCHUIO U

CBOWCTBaM, YCTaHABJINBAaTh
MPUIMHHO-CIICICTBEHHBIE CBSI3U
MEXTy JaHHBIMH -

-XapaKTepUCTUKAMH BEIIECTBA;
MPUBOIUTH MIPUMEPHI XUMHUYECKUX
[peaKuii, pacKpBIBAIOIINX
XapaKTepHbIC CBOMCTBA TUIIMYHBIX
[peACTaBUTENEH KIIACCOB
OpPTaHUYECKUX BEIECTB C LIENbI0 UX
UIeHTHU(DUKAAN U OOBSICHEHUS
00JacTH MpUMEHEHVIS,;

-[IPOrHO3UPOBATH BOBMOKHOCTb
MPOTEKAHUSI XUMHUYECKIX PeaKIii

Ha OCHOBE 3HAHMI O THUIAaX
XMUMUYECKOH CBS3U B MOJIEKYJIaxX
[PEar€HTOB U UX PEAKLIMOHHON
CIIOCOOHOCTH;

-HCIOJIb30BaTh 3HAHUS O COCTABE,
CTPOCHUM U XUMHUYECKHX CBOMCTBAX
BEIIECTB JI1 0€30MacHOTO
MPUMEHEHUS B IPAKTUYECKOM
NesITeNbHOCTH;

-[IPUBO/IUTH MPAMEPHI MPaKTHYE-
CKOT'0 MCIIOJIb30BaHMUs IPOLYKTOB
nepepadoTKu He(TH U TPUPOTHOTO
ra3a, BBICOKOMOJIEKYIISPHBIX
COeAMHEHUH (TTOTUITUIICHA,
CUHTETHYECKOT0 KaydyKa,

aIeTaTHOTO BOJIOKHA);

-[IPOBOJIUTH OIIBITHI 110
[pacro3HaBaHUIO OPTaHUYECKUX
BEIIECTB: MNIMIEPUHA, YKCYCHON
KHCJIOTBI, HEMPEIETBHBIX KHPOB,
[IIIOKO3BI, KpaxMaia, OelKoB — B
COCTaBe MUILEBBIX MIPOLYKTOB U
KOCMETHYECKUX CPEACTB;

-BJIaJICTh MPABUJIAMHU U IPUEMaMU

000CHOBaHUY TTPHHUMACMBIX
[peLIeHUI Ha OCHOBE
XUMHUYECKUX 3HAHUH.

MOJIETTbHO-CXEMATHIECKHE CPEICTBA
TSI TIPEICTABIEHUS CYLIECTBEHHBIX
CBsI3€i M OTHOIIICHMUH, a TaKXKe
MTPOTUBOPEYNH, BHISIBIICHHBIX B
MHPOPMALMOHHBIX UCTOUYHHKAX;

-HaXxOAWUTh U MPUBOIUTD
KPUTHIECKHE apTyMEHTHI B
OTHOLIEHUU JEUCTBUM U CYKJICHUI
ApYroro;

-CIIOKOIHO ¥ pa3yMHO OTHOCHTHCS K
KPUTHYECKAM 3aMEYaHUsIM B
OTHOIIIEHUW COOCTBEHHOTO CYKJICHHS,
[paccMaTpuBaTh UX KaK pecypc
COOCTBEHHOTO Pa3BUTHS,
BHICTPAaNBaTh WHAWBUAYAIBHYIO
00pa3oBaTEeIbHYIO TPACKTOPHIO,
VIATBIBasi OTPAaHIYEHUS CO CTOPOHBI
ITPYTHX YIaCTHUKOB U PECYPCHBIE
OTrpaHUYCHIS;

- MEHSTh U YIeP)KUBATH Pa3HbIE
MTO3UINH B TTO3HABATEILHOM
e TeIbHOCTH.

KommynunkatuBHbie YY/I:
OCYIIECTBISTH IETIOBYIO
KOMMYHHKAIIUIO KaK CO
CBEPCTHHKAMH, TaK U CO

B3pOCIBIMHE (KaK BHYTPH
00pa3oBaTeIbHON OpraHu3alyy, TaKk U
3a ee mpeaeaMu), moaoupaTh
MapTHEPOB AJIS IEJIOBOM
KOMMYHHKAIIUU UCXOAS U3
COOOpaKCHUH PE3yIHbTATHBHOCTH
B3aMMOJEWCTBYS, a HE JINYHBIX
CHIMITaTHI;

- IIPH OCYIIECTBIEHUH TPYIITIOBOI
paboThI OBITH KaK PyKOBOJIUTEIIEM,
TaK ¥ WICHOM KOMaH/IbI B PA3HBIX
pOJISIX (TeHepaTop UACH, KPUTHK,
VICTIOJTHUTENh, BHICTYIAIOIIHIH,
DKCHEPT U T.1.);

MHUPOBO33PEHHIO;

-CII0COOHOCTH K
COTIepEKUBAHUIO U
(hopMHUpOBaHHE TTO3UTHBHOTO
OTHOIIICHUS K JIFOJISIM, B TOM
MUCIIC K JIUIIaM C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3]IOPOBbBS U
WHBAJINAIAM;

-OepexkHOe, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIICHHE K
(buznueckomy u
TICUXOJIOTHYECKOMY 370POBBIO
MPYruX JOJEH, yMEHUE
OKa3bIBaTh IEPBYIO ITIOMOIILb;

-pa3BUTHE KOMIIETEHUINI
COTPYJHUYECTBA CO
CBEpPCTHUKAMU, IETHMHU
MJTaJIIIIETO BO3pacTa,
B3POCIBIMU B
00pa3oBaTeIbHOMH,
0OIIECTBEHHO ITOJIC3HOM,
[y4eOHO-HCCIIeIOBATEIbCKOM,
MPOEKTHOW U JAPYTUX BUAAX
MesITeIbHOCTH.
MHUPOBO33pEHNE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY YPOBHIO
[Pa3BUTUA HAYKU, SHAYUMOCTU
HAYKW, TOTOBHOCTh K HAyYHO-
TEXHUYECKOMY TBOPYECTBY,
BJIaJICHUE JIOCTOBEPHOM
MHGpOpMAIUEH 0 TePEIOBBIX
ITOCTHKEHHUAX W OTKPBITHSIX
MUPOBOW U OT€YECTBEHHOMN
HaYyKHU, 3aMHTCPECOBAHHOCTH B
HayJHBIX 3HAHUSIX 00
[yCTpOHCTBE MUpa U
00I11eCTBA;

-TOTOBHOCTB M CHOCOOHOCTH K




0e30MacHoi paboThI ¢
XUMHUYCCKUMU BEIECTBAMH U
mabopaTopHBIM 000pYIOBAHUEM;
-yCTaHaBINBATh 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW PEaKINU U
CMEIIICHUST XUMUYECKOTO
[PABHOBECHS OT Pa3TMIHBIX
(haKTOPOB C LIEIBIO ONPEICIICHUS
ONTUMAJTBHBIX YCIOBUM MTPOTEKAHUS
XIMHYECKUX MTPOIIECCOB;

-TIPUBOJIUTH TIPUMEPHI THAPOITN3a
COJIEHN B TOBCEIHEBHOM )KU3HU
YeIIOBEKa;

-TIPUBOJTUTH TIPUMEPHI
OKHUCJINTEIIbHO-BOCCTAHOBUTEIILHBIX
[PEAaKLUil B IPUPOJE,
MMPOM3BOACTBEHHBIX MIPOIECCax
PKU3HEIESITETbHOCTH OPTaHU3MOB;

-IIPOBOJIUTH PacyeThl HA
HaX0XICHUE MOJIEKYJISIPHOM
(hopMyITBI YTIIEBOIOPO/IA TIO
MPOXYyKTaM CTOpaHHs U IO €T0
OTHOCUTEIBHOM IJIOTHOCTH U
MacCCOBBIM JIOJISIM DJIEMEHTOB,
BXOJSIINX B €r0 COCTAB;

-BJIAJICTh MTPaBUJIaMU 0€30MaCHOTO
oOpatieHus ¢ eAKUMH, TOPIOYAMHU U
TOKCUYHBIMH BEILIECTBAMH,

-cpeicTBaMu OBITOBOIM XUMHUH;
OCYIIECTBIIATH MMOMCK XUMHUUECKOH
MHGOPMAIUH 110 Ha3BaHUSIM,
WACHTH(PHUKATOPAM, CTPYKTYPHBIM
(hopmysam BEIIECTB;

-KpUTUYECKH OIICHUBATh U
MHTEPIIPETUPOBATH XUMUYECKYIO
MH(OPMAITHIO, COAEPIKAIIYIOCS B
COOOIIEHUSIX CPEICTB MacCOBOM
nH(pOpMAIH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJIIPHBIX
CTaThsIX C TOUYKH 3PEHUS

-pa3BepHYTO, JIOTUYHO U TOYHO
M3J1araTh CBOKO TOYKY 3PCHUS C
WCTIOJIb30BaHUEM aJICKBATHBIX
(YCTHBIX 1 TUCHMEHHBIX ) SI3BIKOBBIX
CpEICTB;

00pa30BaHMIO, B TOM YHCIIC
camM000pa30BaHHUIO, HA
MPOTSYKEHUU BCEU KU3ZHU;

- CO3HATENIFHOE OTHOIICHUE K
HEeTPEepHIBHOMY 00pa30BaHHIO
KaK yCJIOBHUIO YCIICUIHOM
mpodeCCHOHATEHON 1
0O0IIECTBEHHON AEATENBHOCTH;

-9KOJIOTHYECKas KyJIbTypa,
Oepe’KHOE OTHOIICHHS K
[POAHOM 3emile, IPUPOIHBIM
oorarcrBaM Poccuu u Mupa;
ITOHNMAaHWE BIHSHUS
COIMAaTHbHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE
[IPUPOIHON U COLIUAIIBHOM
CpeIlbl, OTBETCTBEHHOCTh 32
COCTOSTHHIE TTPUPOTHBIX
[peCypcoB;

-YMEHUS U HABBIKU
[Pa3yMHOTO
MPUPOJIOTIONB30BAHHS,
HETEepPIUMOE OTHOIICHHUE K
IMeHCTBHSIM, IPUHOCSIIIIAM
Bpel SKOJIOTUH;
MPUOOpPETEHHE OTIBITa
PKOJIOTO-HAIIPABJICHHOM
NesITeIbHOCTH;

-OCO3HAHHBIH BEIOOD
Oymymiei mpodeccuu Kak
MyTh U CIIOCO0 peanu3annun
CO6CTB€HHI:JX KHU3HCHHBIX
TTaHOB,;

-OTpeOHOCTh TPYAUTHCS,
YBaXEHHUE K TPYY U JIFOOAM
[TpyZa, TpYIOBBIM
IMOCTIKEHHSM,
IMoOpocoBeCTHOE,
OTBETCTBEHHOE U TBOPUYECKOE
OTHOLICHUE K pa3HBIM BHJIAM




€CTECTBEHHO-HAy4YHOU TPYyZI0BOM AE€SATEILHOCTU
KOPPEKTHOCTH B IICJISX BBISBICHUS
OITNOOYHBIX CYKICHUHA U
hopMupoBaHUS COOCTBEHHOM
MTO3UITUH;

-TIPEICTABIATH IyTH PEIICHUS
TII00ATBHBIX MPOOIIEM, CTOSIIINX
nepes 4eI0BEYeCTBOM:
YKOJIOTHYECKUX, JHEPTCTUUCCKHUX,
CBIPBEBBIX, U POJIb XMMHH B
[PEIICHNH 3TUX TPOOIIEM.

COJAEP) KAHUEYUYUEBHOI'OIIPEJIMETA
10 kJaacc

Ha3Banue pa3jiesna

Conep:xanue

IIpenmer opranuveckoit xumuu. Teopusi CTpoOeHUsI OPraHNYECKHX COCAMHEHU I

Teopus crpoenust
OpPraHuYecKHuX
coequHeHuit A. M.
Byrtaeposa. Illpeamer
OpPraHuYecKoi XuMum.

OpFaHI/I‘IeCKI/Ie BEIIECTBA: MPUPOAHBIC, HCKYCCTBCHHBIC 1 CHHTCTUYCCKUEC. OcobeHHOCTH cOCTaBa U CTPOCHHA OPraHUYCCKUX
BCIICCTB. Buranusm u ero Kpax. ITousitue 00 YTJI€BOAOPOAaX.




OCHOBHBIE MMOJIOKEHUSA
TEOPHH XUMHYECKOT0
cTpoennsi bByrieposa.

BanentHocTts. CTpyKTYpHBIC (DOPMYITBI — TOJHBIC U cOKpaménHbIe. [IpocThie (oquHapHbIE) U KPaTHBIC (IBOWHBIC M TPOWHBIE) CBSI3H.
Uzomepsl 1 n3omepurs. BzaumHoe BIMSIHUE aTOMOB B MOJICKYJIE.

Jemoncmpayuu. HekoTopble o0IMUMe XMMHUYECKUE CBOWCTBA OPTaHUYECKUX BEIIECTB: MX TOPEHHE, IUIABICHWE W OOYTIUBAHHUE.
Mogenu (mapocTepKHEBbIe U O00BEMHBIC) MOJICKYN OPraHMYECKHX COEJAMHEHHWH pa3HbIX KiaccoB. OnpesereHue 3JIeMEHTHOTO
COCTaBa OPraHUYECKUX COCTNHCHHH.

Jlabopamopusie onvimul V3roToBIICHNE MOJIENIEH OPraHUYECKUX COETUHECHUM.

yrﬂeBOHOPOI[LI U UX IPUPOJAHBIC UCTOYHUKH

IIpeneabHbie

YIJIEeBOAOPOAbI. AJIKAHBI.

Omnpenenenne. ['omMomornyecknii psa ankaHoB W ero obmas ¢opmyina. CTpyKTypHas W30Mepusi YIIepogHOW Iernmu. Pamaukaisl.
Howmenknatypa ankaHoB. XMMHUYeCKHE CBOWCTBA aJIKaHOB: TOPEHUE, PEaKIMK 3aMelleHNsl (FaJOTeHUPOBAHNE), PEaKIUs Pa3JIOKCHHS

METaHa, peaKlus IeTUIPUPOBAHUS STaHA.

HenpegeabHbie

YIJIEBOAOPOAbI. AJIKEHbI.

Otunen. ['omonorndeckuit psan ankenoB. Homenknatypa. CtpykTypHas uzomepus. [IpoMblliuieHHOE MONTydYeHHE alKeHOB: KPEKUHT U
JETUIpUPOBAaHNE aJKaHOB. Peakmus paeruwapaTanuy 3TaHOJa, Kak JIAOOPAaTOPHBIM CHOCOO TMOJydeHus dSTWieHa.  Peakuuu
MIPUCOEINHEHUS: THApaTalus, THAPOralIoreHHPOBaHue, TaJoreHUpoBaHue, nonumepusannu. [Ipasuno MapkoBHukoBa. OKuciIeHne

ankeHoB.KadyecTBeHHEBIC p€aKnu Ha HEIIPEACIbHBIC YTITICBOAOPOIbI.

Auaxkaguennl. Kayuykm.

Homenkinatypa. Conpsbkéunble nueHbl. byramuen-1,3, uszomnpen. Peakiust JleOemeBa. Peakiyu TNpuCOEIUHEHMS aJKaJIUEHOB.

Kayuyku: HaTypanbHbIi, cHHTeTHYeCKHe (OyTaJUCHOBBIN, N30MPEHOBBIN). Bykanuzamus kaydyka. Pesuna. J00HUT.

AJIKHHBI.

OO6mras xapakTepuUCTHKa TOMOJIOTHIECKOro psga. CriocoObl o0pa3oBaHUs HA3BaHWM aTKHHOB. XHMHYECKHE CBOWCTBA aleTHIICHA!
TOpEHHe, PeaKIy MPUCOEAMHEHNS: THAPOTaIOTeHUPOBaHIE, TAIOTeHUpOoBaHue, ruaparanys (peakunusa Kydeposa), — ero noixydeHnne

" IPUMCHCHHUC. BI/IHI/IJ'IXJ'IOpI/I,Z[ U €TI0 NnoJIMMepur3anmsd B OJIUXJIOPBUHUIL.




ApeHbl.

benzon, kak mpeacTaBUTENh apOMATHYECKUX YriaeBoAopoaoB. CTpOEHHE €ro MOJIEKYNIbl M CBOWCTBA (PM3NYECKHE M XUMHYECKHE

CBOICTBa: TOPEHHE, PEAKIINU 3aMEeIIIeHNsT — TaJoreHupoBaHue, HuTpoBanue. [lomyuenne n npruMeHeHne OeH30ma.

IIpupoaHbIii U
NMONYTHBIH rasbl.

CoctaB mpupoxaHoro ra3a. Ero maxoxzaenne B nmpuposae. IlpenmMyiecTBa mpupoIHOTO ra3a Kak TOIUTMBA. XWMHYECKas rmepepadoTka
MIPUPOJTHOTO Ta3a: KOHBEepCHs, muponn3. CHHTE3-Ta3 U ero MpUMEHEHHeE.

[NomyTHeIe ra3pl, ux coctas. [lepepaboTka momyTHOTO ra3a Ha (ppakiuu: CyXoi ras, IpornaH-0yTaHOBasi CMECh, Fa30BbIN OCH3HH.

HedTb 1 ciocoObI eé
nepepadoTKH.

CocraB HeTH U e€ mepepaboTKa: MeperoHka, KpekuHr, pudopmunr. Hedrenpoaykrsl u ux nonydenue. [lonstue 00 okTaHOBOM

ypcne. XUMUUYECKUE CIIOCOOBI MOBBIIIEHUS KauecTBa OeH3MHA.

KaMeHHBI# yross u ero
nepepadoTka.

KokcoBanue xamMeHHOTO yriri 1 €ro nNpoOayKThI: KOKCOBBIH ra3, amMmMHadHas BOJad, KaMCHHOYI'OJIbHAsA CMOJIA, KOKC.raE‘.I/I(i)I/IKaLII/IH

KaMCHHOI'O YyTIJIAd.

JHemoncmpayuu. I'opeHre npenenbHbIX U HEMPEAEIbHBIX YTIEBOAOPOIOB: METaHa, 3TaHa, aleTwieHa. KauecTBeHHbIE peakluu Ha
HETpe/eNbHBIE YTIEBOJOPO/Ibl: 00ECIBEUMBAHIE STHIEHOM W aleTHJIEHOM PAacTBOPOB TEpMaHTaHaTa Kalusg W OPOMHOHN BOJIBI
OtHolieHne OeH30Ma K 3TUM okuciuteasMm. Jlermaparanus staHona. [waponus kapOuma kambius. Komneknmu «Hedts u
HeTenpoayKThD», «KaMeHHBIN yroib U IPOAYKThI ero nepepadborku», «Kayuykuy. Kapra monesnbix nckonaemoix PO,

Jlabopamopnsie onvimur. OGHapy)KeHNE TPOTYKTOB TOPEHUS cBe4H. VcceqoBaHne CBONCTB KayqyKOB

KI/ICJIO[)OI[- 1 a30TcoaAcpiKalmime OprauHn4eCKmue COCANHCHUSA

OaHoaTOMHBIE CIUPTHI.

OHpe,I[CJ'IeHI/Ie. q)yHKI_II/IOHaJ'IBHaH THAPOKCUIIbHAA TpYyIIa. I'oMonoruueckuii paa OpeACIbHBIX OJHOATOMHBIX CIIMPTOB. I/I3OM€pI/I$I
IIOJIOKCHU S (byHKL[HOHaJ'H:HOfI rpyImmbl. BO,I[OpOI[HaH CBs3b. XMMHYECKHEC CBOMCTBA CIIUPTOB. AJ'ILI[CFI/I,Z[H&SI rpymnma. PCaKHI/IH

3TepI/I(1)I/IKaI_II/II/I, CJIOJKHBIC 3(1)I/Ipbl. HpI/IMeHCHI/Ie CIIMPTOB. I[GﬁCTBHC MCTWJIOBOT'O U 5TUJIOBOI'O CIIMPTOB HA OPpTaHMU3M YCJIOBCKA.




MHoroaroMHbIe 9TI/IHeHFJII/IKOJII>, KakK IMpeACTaBUTCIIb ABYXaTOMHBIX MW TJIMICPHUH, KaK IPCACTABUTCIIb TpéX&TOMHLIX CITUPTOB. KauecTBennas
CIUPTBI. p€aKkiusa Ha MHOI'OATOMHBIC CITUPTBI, UX CBOﬁCTBa, TMOJIy4Y€HHUE U ITPUMCHEHUE. [Tousarue 06 aHTI/I(l)pI/ISaX.
deHo.1. CTpOGHI/Ie, MOJIy4CHuUC, CBOMCTBa H MMPUMCHCHUC q)CHOﬂa. KauecTBenurie pcaKknuu Ha (I)GHOJ'I. BzanMHOEe BIMSHHE aTOMOB B

MoJieKyJe (eHona.

AJIbAEruabl ¥ KETOHDI.

dopmanbaeru] U aleTalbJeTU, Kak MPEJICTABUTEIM aJIbJIETUIOB, COCTaB UX MOJIeKyJ. DyHKIMOHANbHAS KapOOHWIbHAS TPYIIIIA.
KauecTBeHHble peakinuy Ha anblerujpl. CBOWCTBA, TOJIYYCHHE M TNPUMEHEeHUE (opMaiblerujaa W areraipieruaa. Peakuuu

MOJIMKOHACH CAINH [T popMasbaeruaa. [loHsaTHe 0 KeTOHAX Ha IPUMEPE alleTOHa.

Kap0oHoBble KHCIOTHBI.

TOMOJIOTHYECKHUIA PSI/] IPEAEITbHBIX OHOOCHOBHBIX KapOOHOBBIX KUCIOT . JKupHBbIE KapOOHOBBIE KHCIOTHI. XHMHYECKHE CBOWCTBA

KapOOHOBBIX KUCJIOT. [lomyueHne u mpruMeHeHne MypaBbMHOM U YKCYCHON KHCIIOT.

Caoxubie 3¢Gupsbl.
Kupsbi.

Peaxnust stepudnkanuu. Crioxxkaslie d¢upsl. JKApsI, BX COCTaB ¥ TUAPOIN3 (KUCIOTHBINA U IIeaouHoi). Mbina. [ mapupoBanue sXxupos.

VrieBoanl. YrieBoapl. MoHocaxapuapl. ['moko3a kak anpaerugocrnupt. CopOut. MonodHOKHCIOe W crupToBoe OpoxeHune. DoTocuHTE3.
Hucaxapunsl. Caxapo3sa. [lonmcaxapuasl: Kpaxmal, IeJUTI0I03a.

AMMHBL. AwmwuHOTrpymnma. AMUHBI TipefieibHbIe U apoMmaTtnueckue. AumwinH. [lomydaenne amuHOB. Peaknus 3uHnHA. XUMUYECKUE CBOWCTBA U
MPUMEHEHUE aMUHOB.

AMMHOKHCJIOTHI. AMPHOKHUCIIOTBI, COCTaB WX MOJIGKYJ W CBOWCTBA, KaK aM(OTEPHBIX OPraHWYECKHX COeAMHEHWH. [JIMIuH, Kak MpencTaBUTENh
aMUHOKHUCIOT. [losyueHue nonuneTu10B peakiuei noiukonaeHcauuu. IIoHsITHe o nenTUAHON CBA3M.

Beakn. CtpoeHre MOJICKYJl OCJIKOB: NEpBHYHAS, BTOPHYHAS M TPETHUYHAs CTPYKTYpbl. KadeCTBEHHbIC peakiMd Ha OCJIKHM, UX THAPOJIU3,

JIeHaTypalnus 1 Onosoruueckre GyHKIIUH.




Jemoncmpayuu. llonydeHne anpJeTWAOB OKHCIEHHEM CHUPTOB. KadecTBeHHas peaknus Ha MHOTOAaTOMHBIE —CITHPTHI
3aBHUCHMOCTHPACTBOPUMOCTH (heHOoJIa B BOJIE OT Temrieparypbl. B3anMonetictBue ¢ 6pomHoi Bojon u xiopumom sxenesa(lll), xax
KadeCTBeHHbIe peakinu Ha peHon. Peakunu cepeOpsHOTo 3epKajia M CO CBEXKENoIydeHHbIM ruapokcuiom menu(ll) mpu HarpeBanmm,
KaK KadyeCTBEHHBIE peakmuyd Ha ampierugpl. OOpas3isl MypaBbHHOW, YKCYCHOW, MAJIbMHUTHHOBOM M CTEApWHOBOW KHCIOT M WX
PacTBOPUMOCTh B BOJIe. AJIbICTHUIHBIC CBOWCTBA U CBOWCTBA MHOTOATOMHBIX CITUPTOB TIIIOKO3bI B peakimu ¢ ruapokcuaom meau(ll).
Wnentnduxanmst kpaxmana. KadecTBeHHBIE peakIny Ha OEIKH.

Jlabopamopnsie onvimol.CpaBHEHNE CKOPOCTH HCIAPEHHS BOABI M 3TaHONA. PaCTBOPHMMOCTH TJHIEPHHA B BOAE. XUMHUYECKUE
CBOMCTBa yKCYCHOW KHCJIOTHL. OmpeneneHre HEMpeAeTbHOCTH pacTUTEIbHOro Macna. VMaeHTnukanus Kpaxmana B HEKOTOPBIX
MpOJyKTax NMuTaHus. M3roToBieHHe KpaxMallbHOTO Kieicrepa. M3roToBienne mMoaeneil MoeKya aMHHOB. M3roToBieHHE MOAETU
MOJICKYJIbI TJIMIIAHA.

Ilpakmuueckan padoma. VinenTrudukaiiis OpraHUUECKUX COCTUHEHHM.

Opranudeckasi Xumusi 4 001IECTBO

buorexHoJsorua. [Mepuonst e€ paszButus. Tpu HampaBieHUsT OMOTEXHOJOTHH: TeHHas (WM TEHeTWYecKas) WHKCHEPHs; KICTOYHAs WHKEHEPHS
Omostornyeckas MHxeHepus. ['eHeTnueckn mojuduuupoannsie opranu3dmsl (I'MO) u TpaHcreHHast npoaykius. KioHuposaHue.
HNmmobuin3oBaHHbIe (DEPMEHTHI M UX TIPUMEHEHHE.

IMosmmepsl. Knaccudukanus noiaumepos. MicKyccTBEeHHBIE TIONUMEPHL: HEIUTYJION], alleTaTHBIM MIENK, BUCKO3a, LeJU1odaH.

CHuHTeTHYeCKHe [onmumepusaurs W MOJIMKOHIEHCALUS, KaK CIIOCOObI MmoiryyeHus: nojuMepoB. CuHTeTHuyeckue kayuykd. [lommctupon, tediaoH u

MOJIUMEPHI. . o
MOJIMBUHWIXJIOPU], KaK MPEACTaBUTENHN Tu1acTMacc. CHHTETHUECKHE BOJIOKHA: KAallpOH, HEWIOH, KEBIap, JIABCaH.

ﬂemoucmpauuu. KOJ’IJ’IGKL{I/II/I Kay4yKoOB, IIaCTMACC, CUHTCTHUYCCKHUX BOJIOKOH U I/IS,I[CJ'II/Iﬁ U3 HUX. (DepMeHTaTI/IBHOC PA3JI0KCHUC
MEpOKCHUaa BOAOPOJa C TIOMOUIBIO KaTaJla3bl CBC)KeHaTépTBIX MOPKOBHU WJIA KapTO(l)CJ'ISI.
./Iaﬁopamopnble onbimul.O3HAKOMIICHHE C KOJUICKIIUAMHU Kay4yKOB, ITIaCTMAaCC 1 BOJIOKOH.

IIpakmuueckas padoma.PacriozHaBaHUE MJIACTMACC M BOJIOKOH.
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IINTIAHUPYEMBIEPE3YJ/JIbTATBIYYHEBHOI' OIIPEIMETA

Xumus 11 kaace

HasBanmne
pa3aena

Hpe}lMeTHbIe pe3yJbTaThbl

YUYCHURK HAYYUTCH

YUYC€HHUK MOJYYIHUT
BO3MOKHOCTDb HAYYUTBCHA

MeTal’[peHMeTHbIe pe3yJdbTaThbl

JIMYHOCTHBIE pe3yJbTaThbl

Oo01mas xumus

IIOHMMAaTh TEPMUHBI,
OCHOBHBIX 3aKOHOB U
BOXHEHIIMX TEOPUH Kypca
OpraHUYEecKOi 1 o01Ie
XUMMUY;

- HAOJII01aTh, OIUCHIBATh,
(buKcupoBaTh pe3yabTaThl U
JIeN1aTh BBIBOJIbI HA OCHOBE
JEMOHCTPALIMOHHBIX U
CaMOCTOSTEJIBHO IPOBEAEHHBIX
9KCIIEPUMEHTOB, UCIIOJb3Ys
JUISL TOTO POJTHOM (pyCCKUM
WA MHOM) A3BIK U SI3BIK
XUMUH;

- KJlaccu(uIupoBaTh
XUMHYECKHE IEMEHTHI,
IIPOCTBIE BELIECTBA,
HEOpraHUYecKue u
OpPraHMYECKNE COETUHEHUS,
XUMHYECKHE MTPOLIECCHI;
-XapaKkTepHu30BaTh 00IINE
CBOMCTBA, OJIyYEHUE U
IIPUMEHEHUE H3yYEHHBIX
KJIACChI HEOPIraHUYECKUX U
OpPraHMYECKUX BEILECTB U UX
BOKHEHIINX MPEACTABUTEIICH;

XapaKTepu30BaTh BEIIECTBA IO
COCTaBY, CTPOEHUIO U
CBOICTBaM, yCTaHABIUBAThH
MIPUIUHHO-CIICJICTBEHHBIE CBS3H
MEXY TaHHBIMH
XapaKTEePUCTUKAMU BEIIECTBA;
-HCTOJIb30BaTh MPUOOPETEHHBIE
KJIFOYE€BBIE KOMITIETCHITH TIPU
BBITTOJIHEHUH MPOEKTOB U
y4eOHO-UCCIIeI0BATEIHCKIX
3a/1a4 10 U3Y4YE€HHIO CBOMCTB,
CHOCO0O0B MOJIy4YEHUs U
pacro3HaBaHUs BELIECTB;
-hopMHpoBaHNE COOCTBEHHOM
MO3UIIMH TPU OLICHKE
MOCTEACTBUI JJIsI OKPYKAOIIEN
Cpelbl ASITEIbHOCTU YEJIOBEKa,
CBA3aHHOM C MPOU3BOJICTBOM U
nepepaboTKON XUMUYECKUX
MPOJTYKTOB;

-00BEKTUBHO OIICHUBATh
“H(OPMAIIHIO O BEIIECTBAX U
XUMHUYECKUX MPOLIECCax;
-0CO3HABaTh 3HAYCHHE
TEOPETUUYECKUX 3HAHUH T10
XUMHH JIJIs] TPAKTUYECKOU

HCIOJIb30BAaHUE OCHOBHBIX
METOJIOB MO3HAHUS (ONpeaeIeHIe
MCTOYHUKOB y4eOHON U Hay4yHOU
nH(popMaLny, NOJIyYEHUE ITOU
uHpopmanuu, e€ aHaau3, U
YMO3aKJII0YEHHUs Ha €r0 OCHOBE,
W3TOTOBJICHUE U NIPE3EHTALINS
MH(OPMALIMOHHOTO IPOAYKTA;
IIPOBEJIEHUE DKCIIEPUMEHTA, B TOM
qluclie U B Ipoliecce
UCCIIEN0BATEIbCKOU
JeSITEIbHOCTH, MOJIETUPOBAaHUE
U3y4aeMbIX OOBEKTOB,
HaOII0ICHUE 32 HUMHU, UX
u3Mepenue, pukcaus
pE3yJbTaTOB) U UX IPUMEHEHNE
JUIS. TOHUMaHMS Pa3InYHbIX
CTOPOH OKpPY’KaroIIen
JIeCTBUTENBHOCTH;

BJIa/ICHHE OCHOBHBIMU
MHTEJUIEKTYaJIbHBIMHU
orepanusMu (aHaJau3 U CUHTE3,
CpaBHEHHE U CHCTEMaTHU3aLus,
000011IeHIE M KOHKPETU3AIIHSI,
KJ1accu(UKaLus 1 MOUCK
aHAJIOr'OB, BBIBJICHUE IPUYHHHO-

YyBCTBa FOPAOCTH 32
POCCUICKYIO XUMHYECKYIO
HAyKy U OCO3HaHUE
POCCUICKOM I'paKIaHCKON
UJCHTUYHOCTH — B
LEHHOCTHO-OPUEHTAIMOHHOM
cepe;

0CcO3HaBaTh HEOOXOIUMOCTD
CBOEH MMO3HaBaTEIHHON
NESATSIIbHOCTH U YMEHUE
YIPaBIATh €10, TOTOBHOCTH U
CIOCOOHOCTH K
camMo00pazoBaHUIO Ha
MPOTSKEHUH BCEU KU3HU;
MOHMMAaHNE BaKHOCTHU
HETPEPHIBHOTO 00pa30BaHUs
KaK (paKTopy yCHEITHOM
npo¢eCCUOHATBHON 1
00IIECTBEHHOH JAEITeTbHOCTH;
— B [M03HABATEIHHOMN
(KOTHUTUBHOH,
HWHTEJUICKTyaJIbHON) cdepe
TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY JambHEHIeH
00pa3oBaTeNbHON TPACKTOPHH
Wi chepsl




-OIIUCBIBATH KOHKPETHBIE
XUMHUYECKHE PEaKLIUH,
YCIJIOBHSI UX IIPOBEACHUS U
YIPaBJICHUS XUMUYECKUMU
IIpOLIECCAMU;

-IIPOBOJUTH CAMOCTOSITEJIbHBIN
XUMUYECKUN dKCIIEPUMEHT U
Ha0JIr01aTh
JEMOHCTPALIMOHHBII
HKCHEPUMEHT, (PUKCHUPOBATH
pe3yabTaThl U J€1aTh BBIBOJIbI
U 3aKJII0YEHUS 110
pe3yabTaTam;
-IIPOrHO3UPOBATHCBOMCTBA
HEU3YUYEHHBIX BEIECTB M0
AHAJIOTUU CO CBOMCTBAMU
M3y4YEHHBIX Ha OCHOBE 3HAHUSA
XUMHYECKUX
3aKOHOMEPHOCTEN;
ONPEIEIATh UCTOYHUKHU
XMUMUYECKON MH(pOopMaIH,
110J1y4aTh €€, IPOBOJUTH
aHaJIN3, U3rOTaBINBAThH
MH(OPMALIMOHHBIN TPOAYKT U
MIPEACTABIIATH €T0;

yMETh
M0JIb30BaThCA0053aTENbHBIMU
CIIPaBOYHBIMU MaTE€pHAIAMMU:
[Tepuoanueckoit cucremMon
XUMHUYECKHX HJIEMEHTOB

J1. 1. MenneneeBa, Ta0Iuei
pPacTBOPUMOCTH,
JIEKTPOXUMHUUYECKUM PSIIOM
HaIpsHKEHUN METaJlIOB, PSAOM
3JIEKTPOOTPULATEIIBHOCTH —
JUTSL XapaKTEPUCTUKHU
CTPOEHUS, COCTaBa U CBOWCTB

NeSITeIbHOCTH YeJIOBEKa;
-C03/1aBaTh MOJICTIH U CXEMBI ISt
pereHus yueOHbIX U
MO3HABaTEJIbHBIX 33/1ay;
MMOHUMATh HEOOXOAUMOCTh
COOJIIO/ICHUSI IPEATTUCAHUH,
MpeUIaraéMbIX B HHCTPYKIUSIX
IO MCTIOJIb30BAHUIO JIEKAPCTB,
CpeICTB OBITOBOM XUMHUU U JIP.
co0IroieHnE paBul
0e30MmacHOro o0paIeHus ¢
BEIIECTBAMH, MaTepHAJIaMH;
OKa3aHHue MEepBO ITOMOIIH TIPH
OTpAaBIICHHSIX, 0)KOTAX U
TpaBMax, MOJYyYECHHBIX B
pe3yabTaTe HapyIIeHUs IPaBUIT
TEXHHUKH 0€30I1aCHOCTH NIPU
pabote ¢ BelecTBaMu 1
71a00paTOPHBIM 000PYIOBAaHHEM.

CIIEACTBECHHEIX CBS3€EH,

(dbopMyIMpOBKa TUIIOTE3, UX
npoBepKa U GOpMYITHPOBKA
BBIBOJIOB);

MMO3HAaHUE 0OBEKTOB
OKPYKAaroIlIero Mupa B IjiaHe
BOCXOXKJICHUS OT a0CTPaKTHOTO K
KOHKPETHOMY (OT 00111ero uepe3
YAaCTHOE K €IMHUYHOMY);
CIIOCOOHOCTH BBIJIBUTATh UJICU U
HAXOJHUTh CPEJCTBA,
HEOOXOIUMBIE JIJIST MX
JOCTHKEHUS;

(hopMyIIMpOBaTh LIETH U
OTIpEeIeNATh 33J]a41 B CBOEH
IMO3HABATEILHOM JICSITCIIFHOCTH,
OTIpeIeNIATh CPEICTBA IS
JIOCTYKEHUS TICJICH ¥ pEIICHUS
3ajady;

OTIPE/ICIIATh Pa3HOOOpa3HbBIE
WUCTOYHUKU MOTy4eHUS
HEOOXOINMON XUMUYECKOH
uH(pOpMaIliU, YCTAaHOBIICHUE
COOTBETCTBUSI COJICPIKAHUS U
(dbopMBI IpeicTaBIeHUS
MH(OPMALIMOHHOTO TPOIYKTa
ayJTUTOPUH;

YMEHHE MPOTyKTUBHO OOMIATHCS

Y B3aUMOJICICTBOBATH B MIPOIIECCE
COBMECTHOM JIESITETbHOCTH,
VUUTHIBATh MO3UILIUU APYTUX
YYaCTHUKOB JCSITEIILHOCTH,
3G PEeKTUBHO pazpemaThb
KOH()JIUKTHI,

TOTOBHOCTh K KOMMYHHKAITUU
(mpeAcTaBnsATh Pe3yabTATHI
CcOOCTBEHHO MMO3HABATEIHHOU

npohecCuOHATBHOM
NEeSITeIbHOCTH — B TPYJOBOM
cdepe;

HETIPUSITHE BPESITHBIX
IpUBBIYEK (KypeHUS,
YIOTPEOICHHS ATKOTOJISI U
HapKOTHKOB) Ha OCHOBE
3HAHUH O TOKCUYECKOM U
HAapKOTHYECKOM JICHCTBUU
BeIIeCTB — B chepe 3710poBbe
coepexxeHus 1 6€30MacHOTro
o0pa3za Ku3HH;




aTOMOB XUMHUYECKUX
anemeHToB |—IV nepuoaoB u
00pa30BaHHBIX UMU MPOCTHIX U
CJIO’KHBIX BEILIECTB;
yCTaHaBJIMBaTh 3aBUCUMOCTH
CBOWCTB M IPUMEHEHMUSI
BAKHEUIIINX OPraHU4ECKUX
COETUHEHUHN OT UX
XUMHUYECKOIO CTPOEHUSI, B TOM
9HCIie ¥ 00YCIOBICHHBIX
XapaKTepOM 3TOr0 CTPOEHUS
(npenenbHbIM WU
HenpeAeIbHbIM) U HATHYUEM
(GYHKIMOHATBHBIX TPYIIIT;
MOJICJINPOBATh MOJIEKYJIBI
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB;
MMOHUMAaTh XUMHYECKYIO
KapTUHY MUpa KaK
HEOTHEMJIEMON YacCTH
LEJIOCTHOW HAy4YHON KapTUHBI
Mupa.

JEeSITeTLHOCTH, CIIBIILIATH U
CIIyIIaTh ONIOHEHTOB,
KOPPEKTHPOBATH COOCTBEHHYIO
MTO3UIINIO);

YMEHHUE HCIIOJIb30BaTh CPEJICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJOTHMA
(manee — UIKT) B permenun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 337124 C
coOumoieHneM TpeOoBaHUi
SPrOHOMUKHU, TEXHUKH
0e301aCHOCTH, TUTHCHBI,
pecypcocOepexeHus, IPaBOBbIX U
ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
BJIaJICHHE S3BIKOBBIMHU
CpeICTBaMH, B TOM YHCJIE U
SI3BIKOM XUMHH — YMEHHE SICHO,
JIOTUYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUsI, UCTIOIb30BaTh
aJIeKBaTHBIE SI3bIKOBBIE CPEJICTBA,
B TOM YHCJI€ ¥ CHMBOJIbHBIC
(XuMHUecKue 3HaKkH, (hopMyJbl U
YpaBHEHUS).

COJAEPKAHUME YYEBHOI'O ITPEIMETA

Ha3Banue Kparkoe conep:xanue
pasaena
Crpoenne OcHoBHBbIE CBe/IeHHsI 0 CTPoeHUuH aTomMa.CTpoeHHe aToMa: COCTaB si/ipa (HYKJIOHBI) U 3JIeKTpoHHas o0osouka. [Tonstue 06
BelecTB n3oronax. [IoHsATHE O XMMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aps70M sijipa.

Ilepuoauveckass cucrema xumuyeckux 3jdemMeHTOB J[. U. MenaeneeBa B cBeTe CBeTe YYEHHUSI O CTPOEHHMH




aroma.dusnueckuii cMpica npuHsTor B Tabnuie . . MenaeneeBa CHMBOJIMKHU: TIOPSIKOBOTO HOMEpa dJIEMEHTa, HOMepa
nepuoaa U HoMmepa rpynnsl. [loHaTue o BaleHTHBIX 3yeKTpoHax. OToOpakeHne CTPOCHHS IEKTPOHHBIX 000J0YEK aTOMOB
XUMHUYECKHX 3JIEMEHTOB C TIOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TpadudecKux Gpopmyir.

OObsicHEHHE 3aKOHOMEPHOCTEH HM3MEHEHMsI CBOMCTB 3JIEMEHTOB B IIEPHOJAX W TIpyHnax MNEPUOJUYECKOM CHUCTEMBI, KaK
CJIEICTBUE UX BJIEKTPOHHOT'O CTPOEHUS. DJIECKTPOHHBIE CEMEUCTBA XUMHUECKUX 3JIEMEHTOB.

CpaBHenue Ilepuoanuyeckoro 3aKoHa W TEOPHMH XMMHYECKOIr0 CTPOeHUSA HA (PUI0cOPCKOH OCHOBE: IMPEANOCHUIKH
OTKphITHs lleproanyeckoro 3akoHa W TEOPUM XMMHYECKOTO CTPOEHHUSI OPraHMYECKUX COEIMHEHUM; pOJb JUYHOCTU B
UCTOPUU XUMUU; 3HAUCHHUE NTPAKTUKU B CTAHOBJICHUH U Pa3BUTUU XUMUYECKUX TEOPUH.

Honnasi xumu4eckasi cBAi3b U HOHHbIE KPUCTAIUINYECKHE pPelIéTku. KaTHOHBI 1 aHHOHBI: MX 3apsi/Ibl U KIACCH(PHUKAIHSA
[0 COCTaBy Ha mpocThie U crnoxkHble. [Ipencrasutenu. Ilonarue 06 MOHHON XUMUYeCKOW cBsi3U. MOHHAs KpucTammudyeckas
pemérka u (u3nIecKrue CBOMCTBA BEUIECTB, 00YCIOBICHHBIE STUM CTPOCHHUEM.

KoBajienTHasi XumMu4yeckasi CBsi3b. ATOMHbIe M MOJIEKYJIIPHbIe KpHcTALJInYeckue pelméTku.llonsTueo koBaneHTHON
CBSA3H. OJEKTPOOTPULATENIbHOCTh, HEMOJSpPHAas W TMOJSIpHAs KOBAJIEHTHBbIE CBs3M. KpaTHOCTh KOBaJEHTHOW CBSI3H.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHBIX CBsA3€i: OOMEHHBIM M JIOHOPHO- akuenTOpHbIH. [loJNIpHOCTH MOJEKYNbI, Kak
CJIEJICTBUE IOJIIPHOCTHU CBSI3U U T€OMETPHUM MOJIEKYJbl. KprcTaumnueckue peméTky ¢ 3TUM TUIIOM CBSA3H: MOJIEKYJISIPHBIE U
aToMHble. PU3NYECKUE CBOMCTBA BEUIECTB, 00YCIOBIEHHbIE TUIIOM KPUCTAIIMYECKUX PEIIETOK.

Merajuinyeckas cBs3b.IloHATHE OMETAIUIMYECKON CBSI3M M METAUIMYECKUX KPUCTAUIMYECKUX pelIE€TKax. Puzndeckue
CBOICTBAa METAJUIOB HA OCHOBE HX KPUCTAJUIMUECKOTO cTpoeHus. I[puMeHeHne MeTanioB Ha OCHOBE UX CBOMCTB. YEpHbIE U
LIBETHBIE CILIABBI.

BonoponHasi xumuyeckasi CBSI3b.MeXMOJIEKyIsIpHasE M BHYTPUMOJEKYJSpHasT BOJOPOAHbBIE CBS3H. 3HAUYECHHE
MEXMOJIEKYIISIPHBIX BOJIOPOJHBIX CBSI3€H B MPUPOJIE U KU3HU YETIOBEKa.

IMosmmepsi.IlonydyeHne NOIMMEPOB peakUMSIMHM IOJMMEPU3ALMU M IOJMKOHACHCAMU. BaxHellne npeacTaBUTeENn
IUIACTMAacC M BOJIOKOH, MX IIOJYy4Y€HHE, CBOMCTBA M IpuUMeHeHHE. lloHATHE O HEOopraHMuYecKUX MOJIMMEpax U HX

MpEaACTaBUTCIIN.




MucnepcHble cuctembl.IloHsTue omucnepcHoi ¢daze W IAUCTIEPCHOHHON cpeie. ArperaTHOE COCTOSIHUE pa3Mep YaCTHIl
¢da3pl, Kak OCHOBa s KiIacCU(UKAIMKU JUCIIEPCHBIX CHUCTEM. OMYIbCUHU, CYCIIEH3UH, ad’p0o30Jd — TPYIIbI
rpyOOJIUCTIEPCHBIX CHCTEM, MX MPEJACTAaBUTEIU. 30JIM U T — TPYNIbl TOHKOJUCIIEPCHBIX CUCTEM, UX MPEACTaBUTEIH.
[TonsiTue 0 cUHEpE3Uce U KOArysIuu.

Jlemoncmpayuu Ilepuonuueckord cuctemMbl xuMudeckux siaemeHToB JI. M. MenaeneeBa B pasznuuHbix (popmax. Mogmenb
MOHHOM KPUCTAINIMYECKON PEHIETKH Ha MPUMEpE XJIOpUa HaTpus. MHUHEpalbl C 3TUM TUIIOM KPUCTAJUIMYECKOM peréTKoil:
KaJbIUT, TAIUT. Moaenu MOJEKYIIpHOW KPUCTAIUIMYECKON PEHIETKH Ha MPUMEPE «CYXOro JibJia» WU HOoJa U aTOMHOMN
KPUCTAUTHYECKON pEemETKN Ha IMpuMepe anMasa, rpadura wim KBapma. Mopaenb MoOJsipHOTO 00BEMa raza. Mopenu
KPUCTALIMYCCKUX PEMIETOK HEKOTOPBIX MeTayioB. Koyekinu o0pas3ioB pa3iMyHBIX TUCHEPCHBIX cucteM. CHUHEpe3nc u
KOAryJISIIHSL.

Jlabopamopnusie onwvimpt. KOHCTpyHpPOBaHHE MOJEINM METANIMYECKOM XHUMUYecKOoW cBs3u. [lomyueHue KOJIOMAHOTO
pacTBopa KypuHOro OejKa, MCCIEJ0BaHUE €r0 CBOWCTB C IMOMOILIBIO JIA3€PHOW YKa3KU U MPOBEIEHUE €ro JeHaTypalHH.
[ToryueHue sMynbcUM PACTUTENBHOIO Maciia U HalOioeHue 3a e€ paccioeHueM. lloayueHue CycrneH3UM «H3BECTKOBOTO

MOJIOKa» 1 Ha6J'IIOI[eHI/Ie 3a €€ ceIMMEHTAalINEH.

XuMH4YecKue

peakuuu

Knaccupukanusi XMMHYeCKHX peakUuil. AJUIoTponu3anuss M H30MepHU3alysl, Kakpeakiuu O0e3 HM3MEHEHHUs COCTaBa
BemecTB. AyutoTponus U e€ mpuuMHbl. Knaccudukanus peakiuil 1Mo pas3iMyHbIM OCHOBaHMSAM: IO YHUCIY M COCTaBY
peareHToB W TMpPOJYKTOB, MO a3e, MO HCHOJIb30BAHUIO KaTalu3aropa WIK (QepMeHTa, MO TemIoBoMy 3(deKTy.
TepMoxnMHUUYeCKUEe YpaBHEHHUsI PEAKIIHil.

Cxopocth XuMHYecKMX peakuuii. DakToppl, OT KOTOPBIX 3aBUCHUT CKOPOCTb XHMMHYECKHUX pEaKIHil: mpupona
pearupyroumx BEUIECTB, TEMIIepaTypa, IUIOIIAJb HMX CONPUKOCHOBEHMS PEArMPYIOLIMX BEIIECTB, MX KOHLEHTPALUS,
npucyTcTBUe Karanuzartopa. llonstue o katanmuze. depMeHTH, Kak OHONOrMYecKHe KaTanu3aTtopbl. VHrHOMTOpHI, Kak
«aHTOHUMBI» KaTaJlu3aTOPOB U X 3HAYCHHE.

XuMHn4yeckoe paBHOBecHe H Ccrnocod0bl ero cMeinenusi.Knaccupukanus XUMHUYECKUX PpEAKIMH IO TPU3HAKY UX

HanpaBieHus. llonsTie 00 oOpaTMMBIX peakuusx u XuMmMuueckoM paBHoBecuH. [Ipunnumn Jle-Illatense u crmocoObl




CMEIIEHUsI XUMHUYECKOTo paBHOBecus. (OOmas xapakTepUCTHKA peaklnuii CUHTEe30B ammuaka U okcuma cepoli(VI) u
pacCMOTPEHHE yCIOBUHM CMEIEHUS UX PABHOBECHS Ha IIPOU3BOICTBE.

I'uapomn3.O0paTuMelii 1 HeOOpaTUMBIN TUAPOIU3bL. [ UapoNN3 coselt U ero TUMbL. [ MAPOIN3 OpraHUYeCKUX COCTUHEHUN B
KHUBBIX OPraHU3MOB, KaK OCHOBa oOMeHa BeriecTB. [lonsTre 00 3HepreTuueckoM 0OMeHe B KJIETKE U POJIU TUAPOIIN3a B HEM.
OxHCIUTe/IbHO-BOCCTAHOBUTE/IbHBbIe peakuuu.CTeneHb OKUCICHUs U e€ olpeesieHue 1o ¢opMmysiaM OpraHUYecKUuX U
HEOPraHUYECKUX BEILECTB. JIEMEHTHI U BEIECTBA, KaK OKUCIIUTEIN U BOcCTaHOBUTENM. [IoHATHE O IpoLeccax OKUCIIEHUS U
BoccTaHoBJeHUs. CocTaBeHHEe YPaBHEHUI XMMHUYECKHX PEeaKLUil Ha OCHOBE 3JIEKTPOHHOI0 OajaHca.

DJIEKTPOJIM3  PACIIaBOB M PacTBOPOB  3JIEKTPOJMTOB.XapaKTEPUCTHKA  JJEKTPOJIM3a, KAaK  OKUCIUTEIbHO-
BOCCTaHOBUTENLHOTO Tporecca. OCOOEHHOCTH DJIEKTPOIIN3a, MPOTEKAIOIIETO B pacTBOpax 3JeKTponuToB. [IpakTuyeckoe
IIPUMEHEHUE JJIEKTPOJIN3A: MOJIY4YEHHE TaJIOr€HOB, BOAOPOJA, KUCIOPOJA, LIEJIOYHBIX METAUIOB M LICIOYEH, a TaKkKe
IIOMHHHS DJIEKTPOJIM30M DACIIaBOB M PACTBOPOB COENMHEHUN OTHX JJI€MEHTOB. IloHATHE O rajJbBaHOIUIACTHKE,
rajlbBaHOCTETUH, pAQUHUPOBAHUH IBETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBOpeHHE CEpHOM KHCIOTHI M aMMHUAYHOM CEIUTPbl M (DUKCAIMA TEIJIOBBIX SIBICHUHM [JIS JTHUX
npoueccoB. BzaumonencTBus pacTBOPOB COJITHOM, CEPHON U YKCYCHOM KUCIIOT OJJMHAKOBOM KOHLIEHTPALMU C OJIMHAKOBBIMU
KycouKaMmM (IpaHyjiaMu) IIMHKA M B3aUMOJAEHCTBHE OJAMHAKOBBIX KYCOUKOB pa3HbIX METAIJIOB (MarHus, IIMHKa, Xee3a) C
pacTBOPOM COJISHOM KHUCJIOTBI, Kak MpUMEp 3aBUCHMOCTH CKOPOCTHM XHWMHUYECKUX pPEaKIUil OT MNPUPOIbl BEIIECTB.
B3aumoneiictBue pacTBOpoB THOCYJb(paTa HATPUS KOHIIEHTPALMM W TEeMIepaTypbl C PpPacTBOPOM CEPHOW KHCIOTHI.
MojenupoBaHie «KHUISIIETro ciaos». Vcnoiap3oBaHWE HEOPraHMYECKHX KaTalu3aTopoB (cosiel jkeres3a, MoauAa Kaiaus) U
NPUPOJHBIX OOBEKTOB, COJEpKALIMX Karanazy (Chlpoe Msco, KapTodelb) A pasziIoXKeHHs IMEepOoKCHAa BOJOPOJA.
B3aumopeiicTBue 1IMHKa C COJITHOM KHCJIOTOM HHUTpaToM cepebpa, Kak MpUMEpbl OKUCIUTEIbHO-BOCCTAHOBUTEIHHOU
peakiuil ¥ peakuun oomeHa. KoHcTpynpoBaHue Mojaenu 3JeKTpoin3épa. BuaeodparMeHT ¢ MPOMBIIIJIEHHOW yCTaHOBKHU
JUISL TIOJTYYEHHUS aTFOMUHUSL.

Jlabopamopnuie onvimul Vnntoctpanyst npaBuia beproie Ha mpakTUKe — MPOBeIEHHE Peakluii ¢ 00pa30BaHUEM OCaJIKa,

ra3a 1 BOJbl. [ eTeporeHHbIN KaTallu3 Ha IpUMepe pa3ioKeHHs MEePOKCHAa BOAOPOa B MPUCYTCTBUU AMOKCHA MapraHia.




+ = <
Cmetenne paBHoBecusi B cucreme Fe°r + 3CNS™ «— Fe(CNS);. UcrbiTaHne HHIMKATOpaMH CPEIbl PACTBOPOB COJNEH
pa3n4HbIX TUNOB. OKHUCIUTEIFHO-BOCCTAHOBUTENIbHAS pPEAKIUs W peakiuss OOMEHa Ha TpUMepe B3aUMOJICHCTBUS
pactBopoB cynbdara meau(Il) ¢ xxene3om u pacTBOPOM IIETOUH.

Ilpakmuueckan paboma.Penienue 3KCIIEPUMEHTANIBHBIX 3314 110 TeME «XUMHUYECKast peaKus».

BemectBa M ux

CBOIiCTBA

Mertannbl. Ousnueckrue CBOIICTBAa METAUIOB, Kak (YHKIUS UX CcTpoeHus. JleneHHWe METayuloB Ha IPYNIbl B TEXHUKE U
XUMUH. XUMHYECKHE CBOMCTBA METAUIOB M JJIEKTPOXUMHUYECKUM psia HanpspkeHud. Ilonstue o wmeramiorepmun
(aTFOMHHOTEPMHH, MATHUETEPMHUU U JIP. ).

Hemeranabl. baaropoanbie rassl.Hemeramnsl kak  okuciutend. Hemeramnsl Kak  BOCCTaHOBUTENU.  Psn
ANEKTPOOTPHUIIATENbHOCTU. IHEpTHBIEC WK 01aropoaHbIE ra3bl.

Kuciaorsl Heopranmyeckue u opraHm4veckue.KucioTsl ¢ TOYKH 3pEHUsT aTOMHO-MOJEKYJSIpHOro ydenus. Kucnotsl c
TOYKH 3pPEHHUS TCOPHH JJICKTPOJUTUYCCKON Iuccoruanui. KHCIOTBI ¢ TOYKH 3peHUs MPOTOHHOW Teopuu. OOmme
XUMHUYECKHE CBOMCTBA KUCIOT. Kitaccuukamust KHCIoT.

OcHOoBaHMS HeOpPraHUYecKHe U oprannveckue. OCHOBaHUS C TOUKHU 3PEHHS] aTOMHO-MOJIEKYJISIpHOTO yueHusl. OCHOBaHUs
C TOYKH 3pEHUs TEOPUU DIIEKTPOIUTHYECKOW auccouuanuu. OCHOBaHMS € TOYKM 3pEHUS NPOTOHHOM TEOpHH.
Knaccudukanus ocHoBaHuid. XMMHUECKHUE CBOIICTBA OPraHUYECKMX U HEOPTraHUYECKUX OCHOBAHUH.

AmdoTepHble coelMHEHUs] HeOpraHuveckue U opranudeckue Heopranmueckue amdoTepHbIe COCTUHEHUS: OKCHUIIBI U
THAPOKCUBI, — WX  CBOWCTBAa M moiydeHHe. AMQOTEepHbIe OpPraHMYeCKHe COCTUHEHHUS Ha MPUMEPe aMHUHOKUCIOT.
IlenTuael 1 nenTUHAs CBA3b.

Coumn.Knaccuduxkarus coneir. XK€ctkocte Boabl U crmocoObl e€ ycTpanenus. llepexon kxapOoHara B ruapokapOOHAT U
obpatHo. O01IMe XUMUYECKHE CBOMCTBA COJICH.

Hemoncmpayuu Konnexuus metauioB. Kosekius HeMeTaioB. BzauMoielicTBue KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI
¢ Menplo. Bempimka TepMUTHOM cmecu. Benblika 4yépHOro nopoxa. BeITeCHEHHE Talor€HOB M3 UX PACTBOPOB APYTHMH
rajioreHaMu. B3anmoelicTBUEe MapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI U aMMHaKa («IbIM 0€3 OTHS»).

[Tonydyenne amMmuaka ¥ M3y4€HHUE €r0 CBOWCTB. Pa3nuyHble cilydyad B3aWMMOJICHCTBHS PACTBOPOB COJIEH aTIOMHHHUSA CO




mEnoubto. [lomydenue KECTKOM BOABI U YCTPAHEHHUE €€ KECTKOCTH.

Jlabopamopuwie onwvimui.llonydyenne HEpacTBOPUMOIO TMAPOKCHIA U €ro B3auMOJEHCTBUE ¢ KucinoTou. MccnenoBanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOM KHCJIOT KamelbHbIM METOJOM IpH HMX pa30aBICHUM BOJOH.
[Tony4yenune amM(pOTEepHOrO THAPOKCHIA U M3YYEHHE €ro CBOMCTB. IIpoBeneHHe KaueCTBEHHBIX PEAKUUH MO OINpeeIeHUI0
COCTaBa COJIN.

Hpakmuqecmm paéoma.PemeHHe OKCIICPUMCHTAJIBHEBIX 3ajJia4y 110 TEME «BCH_[CCTBa M UX CBOMCTBay.

Xumus IIpousBoacTrBo ammuaka M MeraHoJa.lloHATHE O XMMMYECKOM TEXHOJIOTMH. XHMHYECKHE PEAKLIUU B IIPOU3BOJCTBE
COBpeMeHHOoe amMMmuaka u MeraHoja. OOmias KiacCu(pUKAIMOHHAsS XapaKTEPUCTHKA PEaKIUi CHHTE3a B MPOM3BOJCTBE 3TUX MPOIYKTOB.
0011eCcTBO HayuHble mpUHLIMIIBL, JIeXKAallMe B OCHOBE IPOM3BOACTBA aMMHUaKa U MeTaHoja.CpaBHEHHE ITUX IIPOU3BOJCTB.
XHMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT O0IIeH KyJAbTYypbl 4e0BeKa.MapKupoBKa yINaKOBOUYHBIX MaTEpHasIOB,
AIIEKTPOHUKU U OBITOBOM TEXHUKH, 3KOJOTUYHOI'O TOBAPA, IPOYKTOB MUTAHUS, STUKETOK 10 YXOAY 32 OJIEHKI0H.
Jemoncmpayuu. Mozenb NpOMBIIUIEHHON YCTaHOBKH MOJIYYEHHsI CEpPHON KHUCIOTHI. MOJENb KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmMeHTsl U cnaiiibl 0 cTeNeHH HKOJIOTHUECKOW YHCTOThI TOBapa.
Jlabopamopnvie onvimoi. VI3yueHne MapKupOBOK PA3IMUHBIX BUIOB IIPOMBIIIJIEHHBIX U TPOJOBOJIBCTBEHHBIX TOBAPOB.
TemaTnyeckoenJIaHMpoOBaHue
No Ha3sBanunepasaeyioB,TeMypOKOB KonuyectBo
4acoB
1 |CrpoeHueBeniecTs 27
2 [XuMudeckuepeakuu 13
3 |BemiecTBa U MXCBOWCTBA 20
4 [Xumus ¥ COBPEMEHHOCOOIIECTBO 8
Uroro: 68







