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Pabouas mporpamma o6meoOpa3oBatenpHoi ydeOHOM mucumumHbl OYJ[ m 13
«Xumus» mnpenHazHadeHa g peanuszauuu  OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHUsl C OJHOBPEMEHHBIM IIOJIyu€HUEM cpeaHero olmiero obpazoBanus. I[Iporpamma
paszpaboTtana ¢ yuetom DenepanbHoro 3axkoHa Poccuiickoit @enepannn ot 29 nexabps 2012 r.
Ne 273-®3 «O6 obpazoBanuu B Poccuiickort @enepaunn» (B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016), nmpuka3za MunucrepctBa oOpazoBanusi u Hayku PD ot 31 nexabps 2015 r. N 1578
"O BHeceHMM HU3MEHEHUN B (denepanbHbIE TOCYAAPCTBEHHBIM OOpa3oBaTeNbHBIM CTaHIAPT
cpeaHero oOmiero oOpa3oBaHUs, YTBEPXKACHHBIA TpHUKa3oM MUHHCTEpPCTBA 0Opa3oBaHHS U
Haykun Poccuiickoit @®enepauun ot 17 wmas 2012 r. N413", IlpumepHOl OCHOBHOM
o0paszoBaTeNbHOM TpOrpaMMoi cpeaHero oOmiero obpaszoBanus. //Opo0OpeHa pelnieHueM
(benepanbHOro y4eOHO-METOIUYECKOT0 00bEeTMHEHHS 0 00IIeMy 00pa30BaHUIO (MIPOTOKOJ OT
28.06. 2016 r. Ne 2/16-3) Ha OCHOBE NMPUMEPHOI MpOrpaMMbl 00111€00pa30BaTENbHON ydeOHOM
JTUCITUTITUHBI «XUMUSD» I TTPOPECCHOHAIBHBIX 00pa30BaTeIbHbIX opranu3aiuid, aBTopsl: O.C.
IMabpuensH, mpodeccop kadenpsl eCTECTBEHHO-IKOJIOTHIECKOTO 00pa3oBanus [lenarornueckoi
aKaJeMUH TOCJICAUILIOMHOTO 00pa3oBaHus, K. 1. H., Tpodeccop, 3aciHyKeHHbIN yunuTenb PO;
N.T". OctpoymoB, mpopekTop 1o HayuyHoi padote ®I'BOY BO «CapaToBckuii Tocy1apcTBEHHBIN
TeXHUYECKUU YHUBepcuTeT uMeHu [ arapuna FO.A.»), 1. XxuMm. H., ipodeccop, peKOMEHI0BaHHOU
OI'AY «DUPO», mpotokosn Ne3 ot 21.07. 2015 r., m TpeboBanmii ®I'OC CIIO mo
cneranbHOCTH 19.02.10 «TexHomorusi MPOIYKIIMKA OOIIECTBEHHOTO IHUTAHMS, YTBEPKIEH
npukazoM MunoOpHayku ot 22.04.2014 Ne 384, 3apeructpupoBad Munroct Ne 33234 ot 23.07.
2014 r.; 1 ecTeCTBEHHOHAY4YHOTO MpoduiIs MpodhecCHOHATLHOTO 00pa30BaHMs.

Opranuzanus  pa3paboT4YMK: TOCYJapCTBEHHOE  OrojkeTHoe  mpodeccuoHanbHOe
oOpa3zoBaTtenbHOE yupexaeHue KpacHomapckoro kpas « ApMaBUPCKUN TEXHUKYM TEXHOJOTUHU U
CepBHCAY.

PazpaboTumk: MaxoBa M.A.
npenoaasarens ' BIIOY KK ATTC

PenienseHTsr: Kospura E. B. Jlonent kadenps! mamuHoctpoeruss AMTU (¢punnan)
KyoI'TY kanmmaaT XMMHUYECKMX HAyK, KBAIHU(UKAIM 110 TUIUIOMY: XUMHK

3amuxoBckas E.H. IIpenonaBarens xumum Beiciien kareropuu ['BIIOY KK
«ApMaBUPCKUH IOPUINYECKUI TEXHUKYM»
KBanudukanus no JumioMy: XUMHK
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1. HOACHUTEJIBHAS 3AIINCKA

[IporpamMmma o061ieoOpa3oBaTeIbHON  Yy4EOHOM JTUCHUIUIUHBL  «XUMUS»
MpeaHa3HaYeHa JJIsl U3YYEeHMs] XMMUU B MPOQPECCHOHATBHBIX 00pa30BaTENbHBIX
opranmzauuax CIIO, peanusyomux o0pa3oBaTEebHYIO MPOrpaMMy CpPEIHETO
oOmero o0pa3oBaHMsl B Tpeleraax OCBOCHHS OCHOBHOH mpodeccHOHaTbHOM
obpazoBatenbHoil mporpammbl CIIO (OIIOIT CITIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus NpPHU NOJATOTOBKE KBATM(UUMPOBAHHBIX CIELUATUCTOB CPEIHETO
3BEHa.

[Iporpamma pa3paborana Ha ocHoBe TpebOoBanuii @DPI'OC cpemHero
oOmiero o0pa3oBaHUs, MPEAbIBIIEMBIX K CTPYKTYpE, COJIEpXKaHUIO U
pe3ysbTaTaM OCBOEHUS y4eOHOW IUCHUIUIMHBI «XUMUs», ¢ ydeToM [IpumepHoii
OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl CpeIHero oOmero o0pa3oBaHus,
0J100peHHOH peleHrneM (eneparbHOro yaeOHO — METOIUYECKOTO 00BETUHEHUS T10
obmemy o6pazoBanuto (mpotokos ot 28.06.2016 Ne 2/16 — 3), B COOTBETCTBHU C
PekoMeHanusaMu 10 OpraHu3aliy MoJdydYeHUsl CpeaHEro oomero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTrpaMM CpeaHEero NnpodecCHoHaIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro oOpa30BaHHS C y4eTOM TpeOOBaHUMA
denepanbHbIX TOCYJAPCTBEHHBIX O0PAa30BATENbHBIX CTAHAAPTOB M MOJIy4aeMOU
npodeccud WM CHEeNHAIBHOCTH CPEIHET0 MpodecCHOoHaTILHOTO 00pa30BaHMUS
(mucebmo  JlemapTtamMeHTa TOCYJapCTBEHHOW TOMUTUKH B cdepe MOATOTOBKH
pabounx kaapoB u JIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259).
PaGouas mporpamMMa OpHEHTHpOBAaHA Ha JOCTIDKCHHUE CIEAYIOIMUX IEei:
- (¢opMHpOBaHWE YMEHHUS OIICHWBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
KaXXJI0T0 YEJIOBEKA;

- (hopMHupOBaHUE TEIOCTHOTO MPEACTABICHHUSI O MUPE W POJH XUMHUHU B CO3JTaHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHOW KapTUHBI MUPA;

- (opmupoBaHre yYMEHHUS OOBSICHATH OOBEKTHI M TMPOIECCHI OKPYKAIOIICH
JNEUCTBUTEIIBHOCTU: MPUPOJHOM, COLMAIbHOM, KYJIbTYPHOW, TEXHUYECKOU CPELBI,

HCIIOJIB3Ys AJIA 3TOIrO0 XUMHWYCCKHUEC 3HAHUA,



- pa3BUTHE YyMEHUH pa3nuyarth (aKTbl M OLEHKHU, CPAaBHUBATh OLIEHOYHbBIE
BBIBOJIbI, BHUJAETh HX CBSI3b C KPUTEPUSMH OLEHOK M CBSI3b KPUTEPUEB C
ONpEJENICHHOM CHUCTEMOH IIeHHOCTeH, (opmynupoBaTb M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- npuodbpereHue OTIbITa pa3HOOOpa3HOl  AESATENbHOCTH, MO3HAHUSA W
CaMOIMO3HAaHMS; KIIIOUYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IUYHBIX BHUAOB JI€ATENBHOCTH (HABBIKOB peHIeHUS NpoOJieM, TPUHATUSA
pelieHuii, mnoucka, aHaiau3za M o0paboTKH WHGOPMAIMK, KOMMYHUKATUBHBIX
HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYJHUYECTBA, OE€30MaCHOTO OOpalleHus ¢

BCIICCTBAMU B HOBCCHHCBHOfI )KI/ISHI/I).



2. OBIIIAS XAPAKTEPUCTUKA YUEBHOU JUCIUILJIUHBI

X¥UMHST — 3TO HayKa O BEIIEeCTBAaX, MX COCTaBE U CTPOCHHUH, CBONCTBAX W
MPEBPAIICHUSAX, 3HAYCHUH XHUMHYECKHUX BEIIECTB, MAaTEPUAJIOB W IPOIECCOB B
MPaKTUYECKON JesTenbHOCTH uenoBeka. Coaepxanue 0011eo0pa3oBaTeIbHON
y4eOHOW MWCHUIUIMHBI «XUMUS» HAIMpaBICHO HAa YCBOCHHE OOYYAIOIIUMHUCS
OCHOBHBIX TIOHSITHH, 3aKOHOB U TCOPUI XUMUU; OBJIAJICHUE YMEHUSIMH HAOJFOIATh
XUMHYECKUE SIBJICHUS, TIPOBOJWTh XHMHYECKHUH OKCIIEPUMEHT, IPOU3BOIAUTH
pacyeTbl Ha OCHOBE XMMHYECKHUX (DOPMYJI BEIIECTB W yPaBHCHHH XUMHUYCCKHX
peakumii. B mpomecce wu3ydeHHS XUMHM Y OOydYaroniuxcs pa3BUBAIOTCS
NO03HABATEILHBIC MHTEPECHl W HMHTE/UICKTYaJIbHbIC CITIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCJIbHOM TPHOOPETCHUsS 3HAHWKW 10 XHMHH B COOTBETCTBHH C
BO3HUKAIONIUMHU  JKU3HCHHBIMH  TIpoOJeMaMH,  BOCIHTHIBACTCS  OEpeKHOE
OTHOIIIEHUSI K TPHUPOJE, TOHUMAHHUE 370POBOTO 00pa3a XKU3HU, HEOOXOIMMOCTH
IpeayNpeKIeHUs SBICHUA, HAHOCSIIUX BpPEJ 3M0POBBI0 M OKpYXKAIOIIEH cpene.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30MaCHOT'O MCTIOIB30BAHHUS XUMHUYECKHIX
BEIIECTB M MAaTepUaloB, NMPUMEHSIEMBIX B OBITY, CEJIbCKOM XO3AWCTBE M Ha
IPOM3BOJICTBE.

[Ipu cTpyKkTypupOBaHMHM COJACpPKaHHS OO0IIE00pa3oBaTEILHON yUeOHOM
TUCHMIUIMHBL 11 Npo(ecCHOHANBHBIX ~ 00pa30oBaTEeNbHBIX  OpraHU3aIuH,
peanm3yromux o0pa3oBaTEIbHYIO MPOTrpaMMy CPEIHETro 00IIero oopa3oBaHHs B
npenenax ocBoenuss OIIOII CIIO wa 6a3e ocHOBHOro oOImero oo6pa3oBaHws,
VUHUTHIBAJaCh OOBEKTHBHASA peaJbHOCTh — HEOONBIIOW 00bEeM Yacos,
OTIIYIICHHBIX HA U3YYCHHE XUMHH M CTPEMJICHUE MaKCHMAJIbHO COOTBETCTBOBATH
uaesM  pasBuBaronero  oOydenus. [loaTomy  TeopeTwueckwe  BOIPOCHI
MaKCHMaJbHO CMEIICHBI K Hadajdy HW3YYCHHS JTUCIUIUIMHBL, C TEM YTOOBI
MOCJICYIONINI (HaKTUYECKUI MaTepuan paccMaTpUBAJICS HA OCHOBE HM3yYCHHBIX
Teopuii. Peanuzanmsi TeTyKTUBHOTO MOAXOAAa K M3YYCHUIO XUMHH CIIOCOOCTBYET
Pa3BUTHIO TAKUX JIOTHUECKUX ONCpPAlMiA MBINUICHUS, KaK aHaJIu3 W CHHTE3,

O606IHCHI/IC N KOHKpPCTU3allkA, CPAaBHCHHC W aHAJIOTHA, CHUCTCMAaTU3allud H



kinaccupukanus u ap. M3yyenne XxuMuu B npoecCuOHAIbHBIX 00pa30BaTENbHBIX
OpraHu3alusax, Peau3yoluX 00pa30oBaTEIbHYIO0 MPOrpaMMYy CPEIHEro OOILEro
oOpazoBanus B mnpenenax ocBoeHuss OIIOIT CIIO nHa 6a3e OCHOBHOrO OOIIErO
oOpa3oBaHus, HMMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT HpoQuisd
npoecCuoHaIbHOT0 00pa3oBaHUs. DTO BBIpAXKaeTcsl B COAEpPKAHUU OOYy4EHHS,
KOJIMYECTBE 4YacoOB, BBIACISEMBIX Ha M3yYEHHUE OTIEIbHBIX TEM MPOTrPaMMBI,
ryOMHE WX OCBOEHHUS OO0ydYalolUMHCS, 00bEME M XapakTepe MpaKTUYECKUX
3aHATHH, BUIaX BHEAYAUTOPHON CaMOCTOSTENBHONU pabOThI CTYAEHTOB.

[Ipu ocBoenun cnenuanbHocted CIIO ecTecTBEHHO-HAYYHOTO MPOQPUIIS
npodeccuoHaIbHOr0 00pa3oBaHusl XUMUsl uU3ydaercs Ha 0a3oBoM ypoBHe PI'OC
cpenHero obmiero oOpa3oBaHusi. B cozepkaHuu y4uyeOHOW IUCHUMILIUHBL IS
€CTECTBEHHO-HAYYHOro mnpoduias npodeccHoHaIbHO 3HAYMMBIA KOMIIOHEHT He
BBIJIEJICH, TaK KaK BCE €r0 COJEP KaHUE SIBISIETCS MPO(UIBHO OPUEHTUPOBAHHBIM U
HOCHUT Tpo(deccHOoHaIbHO 3HAUYMMBIA XapakTep. B mpoliecce M3ydeHUS XUMHUU
TEOPETUYECKUE CBEACHUS JIOTIONHSAIOTCS JIEMOHCTPALMSIMH, JabOpaTOPHBIMU
OMBITAMH W TMPAKTUYECKUMH 3aHATUSIMH. 3HAYUTEIBHOE MECTO OTBOJUTCH
XUMHYECKOMY OJKcrepuMeHTy. OH OTKpBIBA€T BO3MOXKHOCTH (HOPMHPOBATH Y
oOydJaromuxcs CHelUalbHbIe MPEIMETHbIE YMEHHUS: pabdoTaTh C BEIIECTBAMH,
BBITIOJHATH MPOCThIE XMMHYECKHUE OIbBIThI, YIUTh O€30MaCHOMY M JKOJIOTHUYECKH
IrpaMOTHOMY OOpAIllEHHUIO C BEIECTBAMU, MaTepuajaMu U IMpoleccaMu B OBITY U
Ha IIPOU3BOJICTBE.

Jlist opraHu3aiy BHEAYIUTOPHOW CaMOCTOSTENBHON paOOThI CTY/ICHTOB,
opnaaeBaromux npodeccusimu CIIO u cnerumansHOCTIME CITO TexHHUYECKOro u
€CTECTBEHHO-HAYYHOI'O npoduen npodeccuoHaTbsHOTO oOpa3oBaHus,
MPEICTaBICH TPUMEPHBIN TepeueHb pedepaTtoB (JAOKIATOB), WHIWBUIYATBHBIX
npoekToB. B mporecce u3ydeHns XUMUUA BaxXHO (GOPMUPOBATH HHPOPMAILIMOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. [loaTomy mpu opraHuszalii CaMOCTOSITEIbHOMN
paboThl HEOOXOAMMO AaKIEHTHUPOBATh BHUMAaHHE OOYy4YarOUIMXCS Ha TOHUCKE
uHpopMan B cpeacTtBax maccMenua, MHTepHere, yuyeOHON W crenuaibHOMI

JUTEpaType ¢ COOTBETCTBYIOIIUM O(OPMIICHUEM U MPEACTABICHUEM PE3YJIbTaTOB.



N3yuyenue o61eoOpa3oBaTeibHON YU4EOHOW AMCHMIUIMHBI «XUMUS» 3aBEPILACTCS
MOJIBEJICHUEM UTOTOB B (hOpMe dK3aMeHa B paMKaX MPOMEXYTOUHOH aTTecTaluu
ctyneHToB B mnpouecce ocBoenuss OIIOII CIIO ¢ momyyeHueM cpegHero oOIero

obpazoBanus (IITICC3).

O0beM yueOHOM JMCHUIIMHBI M BUBI Y4eOHOH padoThl.

Bup yyeOHol padoThI Konuuecm
60 4acos

MakcuMasbHasi yueOHasi HAarpy3ka (Bcero) 162
Oo0s13aTesIbHAA AYAUTOPHAA yueOHAsi HATPY3Ka (BCero) 108
B TOM YHUCJIE:

71a00paTOPHBIC 3aHATUS 39

MPAKTUYECKUE 3aHATHUS 15
CamocTosiTeibHas paboTa o0yyarinerocs (Bcero) 54
HToroBasi arrecTanus B (opme »sKk3ameHa

Cucrema  OLIEHKHM  JOCTIDKEHUSI ~ PE3ylbTaTOB MO  JAUCIMIUIUHE

OVYn.13 Xwumusi COCTOMT U3 TEKYIIEro KOHTPOJS IO TEOPETUYECKOMY
MaTepuany, OILIEHOK 3a JjabopaTopHbie padOThl MM MPaKTUYECKUE 3aHATHS,
TECTUPOBAHMUS, & TAKKE BBITIOJIHEHUS 00YJaIONIMMUCS UHANBUAYATbHBIX 3aJJaHUH,

IIPOEKTOB, UCCIICIOBAHU.

OcHOBHBIE TOKA3aTeJIN

Pe3yabTaThl ®opMBbI 1 METObI KOHTPOJISI H
OLICHKH pe3y/IbTaTa U UX
o0yueHust OLICHKH Pe3yJIbTaTOB 00y4eHHs
KpHUTEpUH
ChopMupoBaHHOCTD Wznaraer ocHOBHbIe NOHATHSA | OPOHTANBHBI  ONPOC, TECTOBBIE

IIPEICTaBICHUN O
MECTE XUMUU B
COBPEMEHHOM

Hay4HOU KapTHHE
MHpa; NOHUMaHHUE
pOJI XUMHUU B
(bopmHupoBaHUN

Kpyrosopa u

(G YHKIIMOHATTEHOM

u  GdopMynupyeT  3aKOHBI

XHMHU, ITonumaer n
HCIIOJIb3YCT CIICIHUAJIbHBIC

MMPEAMCTHBIC YMCHUA:

BBITIOJIHSIET MPOCTHIE
XAMUYECKUE OIIBITHI,
0€30II1aCHO M DKOJOTMYECKH

IpaMOTHOMY OOpamiaercss ¢

BCUICCTBAMU, MaATCpUAIaMU U

3alaHusl.
Texkymuii KOHTPOJb:  pe3yibTaToB
BBIMOJTHEHHsT JJAOOPATOPHBIX
/MpaKTUYECKUX/CEMUHAPCKUX
3aHATUH, pa3paboTKe M 3aIuTe
npoekra. MToroselii KOHTPOJb Ha

OK3aMCHCE.




rPpaMOTHOCTH YEJIOBEKa | MpoLeccaMyd IPU  PELICHUH
JUISL PELIEHUS MPAaKTUYECKUX 3a7a4.
MPAaKTUYECKUX 3a7a4
Bnanenue Wznaraer wu  dopmynupyer | OpoHTATBHBII OIIpoC,
OCHOBOIIOJIATaIOIIMMHU | OCHOBOIIOJIAraroIue VHIUBU Ty AJIbHBII MMHCbMEHHBIN
XUMHYECKUMH XUMHUYECKHUE TMOHATUS U OIIpOoC.
MOHATUSMH, TEOPUSAMH, | 3aKOHBI. AHAIU3HUPYET U Texymmit KOHTPOJIb: OLICHKA
3aKOHaMU U | YBEPEHHO MPUMEHSET BBINIOJIHGHUSI ~ TECTOB,  PE3yJIbTaTOB
3aKOHOMEPHOCTSIMU; XMMHYECKYI0 TEPMHHOJIOTHIO | BBIIOIHEHUs TADOPaTOPHBIX
YBEPEHHOE u CHUMBOIJIUKY, onepupyer / HpaKTI/I‘IGCKI/IX/CGMI/IHapCKI/IX
M0JIb30BaHKE HOHATUAMU yriepoHblii | 3aHATHHA. VITOroBBIA KOHTPOJb Ha
XUMUYECKON CKEJIET, (GyHKIIMOHAMBHAs | YK3aMEHE.
TEPMHUHOJIOTHEN U | Tpymna, u30Mepus,
CUMBOJIMKOM l'omonorusa. YcranaBiuBaet

3aBUCHMOCTb CBOICTB

XUMUYECKUX  BEUIECTB  OT

CTPOEHHUS aTOMOB

00pa3ymomux UX XUMHUYECKUX
JJIEMEHTOB.

XapakTepuzyeT  BaKHEUILIHNE
TUIIBI XUMHUYECKHX CBS3eH U
OTHOCUTEIIbHOCTH 3TOM
THUIIOJIOTUH. OO0bscHser
3aBUCHUMOCTH CBOWCTB BEILIECTB
OT HX COCTaBa M CTPOCHUS

KPpUCTAJTNIMNYCCKUX PCHICTOK.

<D0pMyanyeT OCHOBHBIC
IMOJIOKCHUA TECOpUHn
BHGKTpOHHTquCKOﬁ

JVCCOIIMAIINH U
XapaKTEpUCTUKY B CBETE 3TOU
CBOMCTB

TCOpUn OCHOBHBIX

Ki1aCCOB HCOPTraHUYCCKUX

coenuHeHu.  opmynupyer




OCHOBHBIE TIOJIOKEHHUSI TEOPUU
XUMHYECKOTO CTPOECHUSA
OPraHUYEeCKUX COECAMHEHUN U

XapaKTEPHUCTUKY B CBETE 3TOU

TEOPUH CBOMCTB OCHOBHBIX

KJIaCCOB OpPraHUYEeCKHUX

COCIHEHU M.
Bianenne ocHoBHBIMM | Bocnponssoaut OCHOBHbIE | DpOHTAIBHBIM  ONPOC, TECTOBBIE
METO/JIaMH{  HAy4yHOTO | IOHATHS, MCIOJb3yeMble B | 33JaHMsl, pELIEHUE MPOOIEMHBIX
ITO3HAHMS, XMUMHM, TpU HAONIOAEHUU 3a | CUTyaluH..
HCII0JIb3YEMBIMU B | IEMOHCTpalUEn n | Texymui KOHTPOJIb: OLICHKA
XUMHH: HaOIOJIEHUEM, | IPOBEICHUEM XMMHYECKHX | BBIIONHEHHUS TECTOB, PE3yIbTaTOB
OIIMCAHUEM, JKCIIEpUMEHTOB U | BBIMOJHCHUS 11abopaTOPHBIX
U3MEpPEHHEM, nabOpaTOPHBIX ~ OMBITOB  Ha | /HPAKTHYECKHUX/CEMHHAPCKUX
SKCIIEPHMEHTOM; nabopaTopHeIX paboTax W | 3aHATHIL, pa3paboTke W 3aluTe
yMeHue 00pabaThIBaTh, | MPAKTHYECKUX 3aHATHAX. | IPO€KTa. MTOroBbIl KOHTPOJbL Ha
00BACHATH pe3ynbTaThl | CHucTeMaTH3upyeT u3MepeHus | IK3aMCHE.
IIPOBEJICHHBIX OMNBITOB | U PE3yJIbTaThl IPOBEICHHBIX
U JeNaTh  BBIBOJBI; | ONBITOB. YCTAaHABIMBAECT CBS3b
TOTOBHOCTb U | IPUMCHEHHUS XUMHUYECKUX
CIOCOOHOCTh 3HAHUU pu peleHnn
IIPUMEHSTD METO/Ibl | IPAKTHYECKUX 3a/1ay.
IIO3HAHUSA pu
pelIeHnn
IIPAKTUYECKUX 3a7a4;
CchopMupoBaHHOCTH WNnmoctpupyer, TectoBble 3a/aHus,
YMEHHUS JaBaTh | 0OOCHOBBIBAET U AHAIU3UPYET | WHAMBUYAJIbHBIN IIMCBbMEHHBIN
KOJIMYECTBEHHBIE II0JIy4YEHHBIE 3HAHMSI YMEHHMEM | OIIpOC.
OLICHKH U IIPOU3BOAMTH | IPOU3BOAUTL  pacueTbl 1O | Tekyluii  KOHTPOJIb: OIICHKA
pacyeTsl MO | XUMUYECKUM  (OpPMYJIaM  H | BBIIOJIHEHHS  TECTOB,  PE3yJIbTAaTOB
XUMHYCCKUM ypaBHeHUsAM. lcnoisib30BaHue | BBITIOTHEHUSA NPaKTHICCKUX
dbopmynam U |B y4eOHOM u | 3aHATUNA. MTOroBBI KOHTPOIb Ha
YPaBHEHHUSIM, npoheccuoHaIbHON 9K3aMCHE.

JEATENBHOCTH XUMUYECKUX

TCPMHUHOB U CHUMBOJIMKH.




BocnpousBoaut Ha3BaHHE
HU3Y4YEHHBIX  BEIIECTB 10
TPUBHAIILHON U
MEXKTYHApOAHON

HOMEHKJIATypE U OTPAKECHUE
COCTaBa ATUX COCIUHECHUH C
MIOMOIIIBIO XUMHUYECKUX
dhopmyn. Otpaxkaer

XUMUYECKHUE TPOIIECCHI c
IIOMOIIBIO YpaBHEHUH

XUMHUYECKUX PEAKIIUH.

Brnanenne npasmiiamu
TEXHUKA O€30IaCHOCTH
HpI/I HNUCITIOJIb30BaHUHN

XUMHYECKHNX BEIIECTB;

JleMoHCTpHpYyeET BJIAJICHHUE
MpaBUJIaAMHU TEXHUKHU
0€30ITaCHOCTH M OCBOEHHE

HpI/IeMOB FpaMOTHOFO,
0C30MMacHOTO  HMCIOJIb30BAHUS
XUMUYECKUX  BEIICCTB  Ha
71a00paTOPHBIX 3aHSATHUSAX.
.Beimomnuser XUMHUYECKUE
IKCIIEPHUMEHTBI B IOJHOM
COOTBETCTBUU

C TIpaBUJIaMu O€30MaCHOCTH.
[IpoBoauT HaOJII0ICHHE,
(bukcaruio A OIIMCaHUE

pPE3YyJIbTaTOB IIPOBCACHHOI'O

@pPOHTANBHBI  ONPOC, TECTOBBIE

3a/laHusl, peEIIeHHEe MPOOIEMHBIX
cutyanuil. Tekymui KOHTpOJIb Ha
1a00paTOPHOM 3aHSITHH.

NToroBeIii KOHTPOJIb HA SK3aMEHE.

JKCIEPUMEHTA.
ChopMupoBaHHOCTD [IpoussBoaut @poHTAJIBHBIN 0IIPOC, TUCHMEHHBIN
COOCTBEHHOM MO3UIUH | CAMOCTOSITEIbHbBII IIOMCK | OTpOC, TECTOBbIE 3a/laHusl.
[0  OTHOIIEHHIO K | XUMHUUYECKOH HHpopMamu VYuyebHOe  uccienoBaHME — WIH
XUMHUYECKON C HCIIOJIb30BAHUEM y4eOHBIH IIPOEKT. Texymmui
uHpOpMaIny, pa3IUYHBIX HUCTOYHHMKOB | KOHTPOJIb:  OIEHKAa  BBIIOIHEHUS

nonyqaeMoﬁ N3 pa3HbIX

HCTOYHHUKOB.

(Hay4HO-TIOMYJISPHBIX
U3JIaHUH, KOMIBIOTEPHBIX 0a3
JAHHBIX, PECYPCOB

WNurepnera). Hcnonb3yer

TeCTOB MPHU pa3paboTKe U 3alluTe
npoekra. MTOroBbld KOHTpPOJb Ha

OK3aMCHCE.




KOMIBIOTEPHBIE  TEXHOJIOTHH
UiE 00paboTKM | Tepeaayu
XUMUYECKOH MHpOpMAaLUUd U
€e  TpeACTaBICHUU B
pa3nuyHbIX (hopMax.
Ananusupyer u
CHCTEMaTH3UPYyeT
XUMHYECKYIO nH(pOpMaIIHIIO
MOJIyYCHHYIO W3 CpeAcTB
MaccMmeaua, WNHtepnere,
yueOHOM W CIeNUaTbHOM

JUTEpaType.

[Ipu opranuzanuu CaMOCTOSITEIbHONW Pa0OThl AKIEHTUPYETCS BHUMAaHUE
oOydJaromuxcs Ha TMOUCKe MHGOpMAlUM B CpelcTBaX Maccmenua, HTtepHere,
y4eOHON M CHenUaTbHOM JTUTEpAaType C COOTBETCTBYIOIIMM O(DOpPMIICHHEM U

MpeaACTaBJIICHUEM PC3YJIbTATOB. CamocrosTenpHas pa60Ta HaIIpaBJICHA Ha

yriay0ieHue U paclipeHue TEOPETUYECKUX 3HAHUM, dbopmupoBaHue
CaMOCTOATENLHOCTH  MBIIUICHHS,  CIIOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEpIICHCTBOBAHME M camMopeaju3anuio.  Buasl  caMOCTOSTENbHOMN

paboThI: MOATOTOBKA K JICKIUAM U CEMHUHAPCKUM 3aHSTUSM, OTBETHI HA BOIPOCHI
yuyeOHUKA IS CAMOIPOBEPKH,  CAMOCTOSITENIBHOE  M3YYEHHE  OTIEIbHBIX
BOIIPOCOB JIMCIMIUIMHBI C WCIHOJIb30BaHUEM YYEOHMKA W JIOTIOJHUTEIBHOU
JUTEPATYPHl, TPOCMOTP Yy4EOHBIX (UIBMOB C TIPOBEJCHUEM CPABHUTEIBHOTO
aHalin3a, NOATrOTOBKa YCTHBIX COOOIIEHUN M0 TeMaM, MOHOJOTHYECKHUX
paccKa3oB, COCTaBICHHME MHWHU — pacCyXJIeHud, B paMmkax camoCTOSATEIbHON
paboThl O0YUYAIOMIUMHCS MOKET OBITh BBHITIOJIHEH WHIWBUIYAIBHBIA TIPOEKT.
NuauBuayanbHbIl TPOEKT - ocobast ¢hopMa opraHu3aiu 00pa3oBaTeIbHON
JEATENBbHOCTH OOydJarommxcst (y4eOHOe MCCIeIOBAHHME WM YYE€OHBIM MPOEKT).
['maBHOM OTIMYUTEILHONW OCOOCHHOCTHIO METO/Ia MPOEKTOB SBIIACTCA OOyUEeHHE Ha

aKTHUBHOM OCHOBE, 4Yepe3 IeJIeCO00pa3Hy0 MAESATEIbHOCTh YUYEHHMKA, KOTOpas



COOTBETCTBYET €0 JUYHBIM MHTEpEcaM. B OCHOBE 3TOr0 METO/A JIEKUT PA3BUTHE
MO3HABATEIbHBIX  HABBIKOB  OOy4YalOIIMXCA,  YMEHHUH  CaMOCTOATEIBHO
KOHCTPYHUPOBAaTh CBOM 3HAHMS, YMEHUU OPHEHTHPOBATHCA B HH(POPMALMOHHOM
IIPOCTPAHCTBE, PAa3BUTHE KPUTUYECKOTO W TBOPYECKOIO MbINUIEHUSA. Merton
IIPOEKTOB  BCErJa OpPHUEHTHUPOBAH HAa  CAMOCTOSATENIBHYIO  JIESITENbHOCTh
oOy4aromuxcs - UHAWBUIYAIbHYI0, TAPHYIO, TPYIINOBYIO, KOTOPYIO O0ydYaromuecs
BBINIOJIHSIFOT B TEUYEHHUE OIPEAECICHHOTO OTpe3Ka BpPEMEHH. MeToa MNpOEKTOB
BCETrJ1a NPEIOJaraeT peleHue Kakoi-To mpoOaeMsl.

B  pabGoueit  mporpamme omnpeaescHa IIpUMEpHasi  TEMaTHUKa
UHAUBUAYAJIbHBIX MPOEKTOB, HO UX OKOHYaTeJIbHas (OPMYIHMPOBKA 3aBUCUT OT
JUYHOTO  IO3HABAaTEJIBHOIO  MHTEpeca  OOydyarollerocsi,  CTENEHH  €ro
NOATOTOBJIEHHOCTH Y BOBJIEYEHHOCTU B U3yUYEHUE JUCLUILINHBI.

IIpumepHbie TeMbI pedepaToB (I0KJIAA0B), HHIAUBHAYAJbHBIX NPOEKTOB.

buorexnomnornss w reHHas  uHXeHepus —  TexHosormu XXI  Beka.
HanoTexHoiorus, KaK MPUOPUTETHOE HANpaBICHHE PA3BUTHS HAYKU W
npousBosicTBa B Poccuiickon denepanuu.

CoBpeMeHHBIE METO/IBI 00e33apakMBaHUS BOJIBI.

AJNIOTpONIUS METAJIIOB.

Kuznb u nearenpHocts .M. Mennaeneena.

«ITepuonnueckomy 3aKOHY OyAyIiee HE TPO3UT Pa3PYIIICHUEM. . . »

Cunre3 114-ro onemeHta — TpuyMd POCCUNUCKUX (DUIUKOB-AIEPIINKOB.
N3oTonsl Bogopoa.

Ucnonb3oBanue  paJdOaKTUBHBIX  M30TONMOB B TEXHUYECKUX  LIEJISIX.
[li1a3zma — yeTBEepTOE COCTOSIHUE BEILIECTRA.

AMopGHBIC BEIIECTBA B MPUPOEL, TEXHHUKE, OBITY.

Oxpana OKpYy KaroIien Cpeasl OT XUMHYECKOTO 3arpsi3HCHUS.
KonudecTBeHHbIE ~ XapaKTEpPUCTUKU  3arpsA3HEHUS  OKPY)KAIOIIEH  CPEJbl.
[Ipumenenne  TBepaoro W razooOpasHoro  okcuaa  yriepoga  (IV).
3amura 030HOBOT'O 3KpaHa OT XUMHYECKOT'O 3arpsi3HEHUS.

I'pybonucnepcHbie  cuUCTeMBbl, UX KiIacCu(UKaAUUs U  HUCIOJIb30BaHUE B



po(ecCUOHANBHOM eI TENIbHOCTH.

KocMmernueckue renu.

PactBOpel BOKpYT Hac.

TuIbl pacTBOPOB.

Bopna xak peareHT u cpeaa Juisi XMMHAYECKOTo Mpolecca.

Kuznb u gearenbHocTs C.AppeHnyca.

Bknag oOTEYECTBEHHBIX YYEHBIX B Pa3BUTHUE TEOPUU  BJIEKTPOJIUTHUYECKOU
JACCOLALINH.

YcTpaHeHue )KeCTKOCTH BOJIbl Ha MPOMBIIICHHBIX NPEATPUATUSIX.

CepHast KUCIIOTa — «XJIe0 XUMUYECKON MPOMBIIIJICHHOCTH.

Hcnonp3oBanne MUHEPAIBHBIX KUCIOT HA MPEANPHUATHAX PA3TUIHOTO MPOQUIIS.
Hcrtopus runca.

IToBapeHHast COJIb KaK XUMHYECKOE ChIPhHE.

MHuoronukuii kapOOHAT KajbliUg: B TMPUPOJE, B MPOMBIIUIEHHOCTH, B OBITY.
Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

BuprtyanbHOe MOAEIMpOBaHUE XUMUUYECKUX MPOLIECCOB.

DIEKTPOIU3 pacTBOPOB AJIEKTPOIUTOB.

DIEKTPOIU3 paciuIaBOB 3JIEKTPOJIUTOB.

[IpakTyeckoe MpUMEHEHUE 3JIEKTPOJU3a: papUHUPOBAHHE, TaTbBAHOILIACTHKA,
rajbBaHOCTETUSI.

Hcropus nonydeHus 1 IpoOU3BOICTBA AITFOMUHUSA.

DNEKTPOIUTUYECKOE TIONyYeHHE U paUHUPOBAHUE METH.

KuzHb u nesareabHocTs 7. J[3BH.

Ponp MeTamioB B HICTOPUM YETOBEUECKON LIMBUIIN3ALIUU.

Hctopust 0T€4ECTBEHHOW YEPHOW METaAITyPIrUM.

CoBpeMeHHOE METALTYprH4eCcKOe MPOU3BOICTBO.

Hctopust oTeuecTBEHHON LIBETHOW METAJLITyPTHH.

Ponp  meTannoB W CIJIaBOB B HAy4YHO-TEXHHUYECKOM  MPOTrpecce.
Koppo3us meTanioB u cnocoObl 3aUTEI OT KOPPO3UH.

NuepTHble nim 6J1aropoIHbIE Ta3bl.



Poxxparomue conu - rajgoreHsl.
Hcrtopus 1mBenckou CIUYKH.
Uctopus BO3HHUKHOBECHUS u pa3BUTHUS OpraHUYecKOoi XUMHH.
Kuznb u gearensHocth A.M.byTtneposa.
Burtanmusm u ero kpax.
Ponb 0Ted4eCcTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM OPraHUYECKOU
XUMHH.
CoBpeMEHHBIE  TPEJACTABICHUS O  TEOPUUM  XUMHYECKOTO  CTPOCHMUS.
DKOJIOTHUYECKHUE aCTEKThI HCTOJIb30BaHUS YTJIEBOJIOPOJHOIO CBIPBSI.
DKOHOMUYECKHE aCMEKThl MEXIAYHAPOJIHOTO COTPYJHUYECTBA MO MCIOJIB30BAHUIO
YTJIEBOAOPOIHOTO CHIPHSI.
Hctopust OoTKpeITHS U Pa3pabOTKHM Ta30BBIX W HEDTSIHBIX MECTOPOXKICHUM B
Poccuiickont @enepannm.
Xumust YTJIEBOAOPOIHOTO ChIpbsi ®W Mo Oynymas mpodeccus.
VYTr1eBoI0poHOE TOTIIIMBO, €r0 BUABI U HA3HAUEHUE.
CuHTeTHYECKHE  KaydyKd: HCTOpUS, MHOroobpasue W  IEpPCIEeKTHUBBHI.
Pe3nHoTexHnYeCcKOe MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM MPOrpecce.
CBapoyHO€e MPOU3BOACTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.
HedTh 1 ee TpancropTUpoBKa KakK OCHOBA B3aMMOBBITOJHOTO MEXXITYHAPOIHOTO
COTpPYHUYECTBA.

TeMbl KOHCYJIbTALUI
KonndecTBeHHbIE XapaKTEPUCTUKU 3arpsi3HEHUS OKPYKAIOIIEH Cpeibl.
[Ipumenenue TBEpAOTO U razoodpasHoro okcuaa yriaepoaa (IV).
Turmsl pacTBOpPOB.
Bopa kak peareHT u cpena s XMMAYECKOTO Mpolecca.
VYcTpaHeHre )KeCTKOCTH BOJIbI HAa MPOMBIIIICHHBIX MPEATPUATUSIIX.
IToBapeHHast CoJib KaK XUMHYECKOE ChIPhE.
MHoroaukuii KapOOHAT KalbllUs: B MPHUPOJE, B IMPOMBIINIJICHHOCTH, B OBITY.
Peakiiu ropeHus Ha TPOU3BOACTBE U B OBITY.

DNEKTPOIU3 paCTBOPOB IEKTPOIUTOB.



DNEeKTPOJIN3 pacIjiaBOB AIEKTPOIUTOB.

[IpakTnyeckoe MPUMEHEHUE 3JIEKTPOJu3a: pa(pUHUPOBAHME, T'aJbBAHOILIACTHKA,

rajJbBaHOCTETHUA.
Hctopus nonydeHus U NpOU3BOICTBA AITFOMUHUA.
DNEKTPOIUTUYECKOE TOJyUeHHE U paUHUPOBAHUE ME/H.

Posib MeTanmnoB B HCTOpUM YETIOBEYECKON LIUBUIIA3ALIUH.
CoBpeMEeHHOE METAILTYPTUYECKOE TPOU3BOCTBO.

Ponp  mMeTanmnoB M CIJIaBOB B HAYYHO-TEXHHUYECKOM
Koppo3us meTaimioB u cnmocoObl 3alIUThl OT KOPPO3UH.

NuepTHbIe nim 6J1aropoIHbIE Ta3kl.

Burtanusm u ero kpax.

CuHTeTHYECKHUE KayuyKu: UCTOpUI, MHOI‘OO6pa?>I/IC N IICPCIICKTUBLI.

nporpecce.



3. MECTO JUCIMIIVIMHBI B YYEBHOM IIJIAHE

VYyeOHast AUCHUIUIMHA «XUMHS» SBISETCS YYEOHBIM MPEAMETOM IO
BBIOOpY W3 oO0si3aTenbHOM mpeaMeTHor oOnactu «EctecTBeHHble Haykum» DOI'OC
CpeaHero oo01ero 0opa3oBaHusl.

B yue6npix mianax IIIICC3 mecto y4eOHON NUCUHUIUIMHBI «XUMUS» — B
cocTaBe 0011e00pa30BaTENIbHBIX YUEOHBIX JAUCIMIUIMH MO BBIOOPY, (POPMUPYEMBIX
u3 o0s3arenpHBIX NpeaMeTHbIX obiacteit I'OC cpennero obuiero odpazoBaHus,
st npodeccuit CIIO unu cneunansHocTedt CIIO cooTBeTCTBYOIIEro MpOQuiIs

npodeccroHaILHOr0 00pa30BaHMS.



4. PE3YJBTATHI OCBOEHUA YUEBHON JUCIIUITIJIUHBI —
JIMYHOCTHBIE, METAIIPEMETHBIE, ITPE/IMETHBIE.

OcBoenune coaepxkanust yueOHon aucuuminabl OY/J] m. 13 Xumus obecrieunBaeT
JOCTUYKEHUE CTYJIEHTaMU CIEAYIOINUX Pe3yabTATOB:

JINYHOCTHBIX:

- YyBCTBO TOPJOCTA MU YBAXKEHUS K HUCTOPUU U JOCTHKEHUSIM OTCUECTBEHHOMU
XUMUYECKOU HAYKH;

- XUMUYECKHU TPAMOTHOE TMOBEJICHUE B MPO(PECCUOHATLHON JAEATEILHOCTU U B OBITY
npu oOpalieHud ¢ XUMHUYECKMMHU BEIIECTBAMH, MaTepHallaMd M TIPOIIECCaMu;
- TOTOBHOCTh K TIPOJIOJIKEHHUIO OOpa30BaHMS M TOBBIIICHUSA KBaTU(PUKAIUA B
n30paHHON MPOQECCHOHANBHON NESITEIbHOCTH M OOBEKTUBHOE OCO3HAHHME POJIH
XUMHUYECKH KOMIIETCHITUN B 3TOM;

- yYMEHHE UCIOJIb30BaTh JOCTIKEHUS COBPEMEHHOW XUMHUYECKONW HayKu U
XUMHYECKUX TEXHOJOTUH JUIsl TIOBBIIMIEHHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM npodeccruoHaIbHOM NesTEeNbHOCTH;
MeTanpeaMeTHbIX:

- UCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB MO3HABATEIBHOMN JEATEIBHOCTH M OCHOBHBIX
MHTEIJIEKTYalIbHBIX omnepanuid (MOCTaHOBKH 3adadd, (HOPMYITUPOBAHHS THUIIOTE3,
aHanM3a M CHUHTE3a, CpaBHEHMs, OOOOIICHMs, CHUCTEMATU3AlMH, BBISBICHUS
MPUYUHHO-CJIC/ICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, ()OPMYIMPOBAHUS BHIBOJIOB)
JUIsl pelIeHus MOCTaBJICHHOM 3aJauyd, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMUS
(HaOmrofieHrsl, HAy4YHOTO OKCIEPUMEHTA) [JIs W3Y4YEHUS pPa3IU4HbIX CTOPOH
XUMHYECKUX OOBEKTOB M TMPOIIECCOB, C KOTOPHIMM BO3HHMKAET HEOOXOAMMOCTH
CTAJIKUBATHCSA B MPO(PECCUOHATBHON cdepe;

- UCIOJIb30BaHHE Pa3JIMYHBIX HCTOYHUKOB JUISI TOJYYEHHS] XUMHUYECKOU
uHOpMAIMK, yYMEHHE OICHUTh €€ JOCTOBEPHOCTHh IS JOCTHIKEHUS XOPOIINX
pe3yabTaToB B npodeccuoHanbHoil cdepe;

npeaIMeTHBIX:

- c(opMUPOBAHHOCTHL COOCTBEHHON MO3UIIMU TIO OTHOIIEHHIO K XUMHYECKOU



uH(opmaruu, noJiy4yaeMon u3 pPa3HbBIX HMCTOYHUKOB;
- BJIaJICHUE OCHOBOMOJIATAIONIUMUA XUMUYECKUMU MOHITUSIMU, TEOPUAMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAHHE XUMHUYECKOW TEPMHUHOJIOTHEH U
CHUMBOJIMKOM;

- BJIAJIEHWEC  OCHOBHBIMM METOJAaMHU HAy4YHOTO TIO3HAHUS, HUCIOJb3YEMbIMU B
XUMUU: HAONIOJEHUEM, OIKHCAaHUEM, W3MEPEHHUEM, OHKCICPUMEHTOM; YMEHHE
0o0pabaTtbkIBaTh, OOBSICHATh PE3YJIbTAThl MPOBEICHHBIX OIBITOB U JelaTh BBIBOJbI,
FOTOBHOCTh M CHOCOOHOCTh TPUMEHATh METOJAbl TO3HAHUS TIPU  PEIICHUH
MIPaKTUYECKUX 3a]1ay;

- ¢chOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIEC OIEHKH W MPOU3BOJIUTH
pacyeTsl 1o XUMUYECKUM dbopmynam u YpaBHEHUSIM;
- BJIaJICHHE TPaBUJIAMU TEXHHUKH OE30MAaCHOCTH MPHU HCIOJIb30BAHUU XUMHUUYECKUX
BEIIECTB.

B nmporpammy BKITIOUEHO CcOJep:KaHKE, HalpaBiIeHHOE Ha (popMUpOBaHHUE Y
CTYJIEHTOB KOMIIETEHIIUHA, HEOOXOAMMBIX g KadecTBeHHoro ocoenus OIIOIT
CIIO na 0a3e OCHOBHOTO 0O0IIEro 0Opa30BaHMs C TMOJYyYEHHUEM CPEAHEro OOIIero
00pa3oBaHus; MPOrpPaMMbI TIOJITOTOBKH crienanucToB cpennero 3seHa (IIIICC3).
OK 1. IlonumaTh CYHOIHOCTh M COIHMAIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccuu, MPOSABIIATH K HEHN YCTOWYHBBIN MHTEpEC.
OK 2.0Opranu3oBbeIBaTh COOCTBEHHYIO JAEATEIBHOCTD, UCXOS U3 IIEJIH M CIIOCOOO0B €¢
JNOCTH>KEHUS, ONIPEACICHHBIX PYKOBOAUTEIEM.

OK 3. Anamm3upoBaTh pabOUYyI0 CUTYaIlMIO, OCYIIECTBIISTh TEKYIIUHA M UTOTOBBIN
KOHTpPOJIb, OLEHKY M  KOPPEKLUHI0 COOCTBEHHON  JEATENbHOCTH, HECTH
OTBETCTBEHHOCTh 3a pe3yIabTaThl cBOEH padoTHI.
OK 4.OcymecTtBisiTh MOUCK uWHGMOpMaIuu, HeoOXxoaumon misd 3GHEKTHBHOTO
BBITIOJTHEHUS MPOPECCUOHAIBHBIX 3a71a4.

OK 5. MHcnonwszoBaTth HHPOPMAUOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTUH B
po¢eCCUOHANIBHON JIEATEIbHOCTH.

OK 6. Paborate B komaHze, 3pPeKTUBHO OOIIATHCA C KOJUJIEraMu, PyKOBOJCTBOM,

KIIMCHTaMU.



OK 7. bparb Ha ce0sf OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaHIbI
(MOTYMHEHHBIX), 3a pe3ysbTar BBITIOJIHEHUS 3aJ1aHHUs.
OK 8. CaMOCTOATENBHO OMPEEHATh 3a/1aul NMPOPECCUOHAIBHOIO U JTMYHOCTHOTO
pa3BUTHs, 3aHUMAThCS CaMOOOpPAa30BaHUEM, OCO3HAHHO IJIAHUPOBATH IMOBBILICHUE
KBaJIU(PUKALIUU.

OK 9. OpuentupoBaTbCcsi B YCIOBHUSIX YacCTOM CMEHBI TEXHOJIOTHUM B

npodeccuoHaIbHOU 1eATETbHOCTH.



5. COJJEP’KAHUE YYEBHOM JUCIHUILIUHBI C YYETOM ITPOD®UJIS
HNPO®ECCHUOHAJIBHOI'O OBPA30OBAHMUSA

Beenenue. Hayunbie METOABI TTO3HAHUS BELIECTB U XMMHUYECKHUX ABJICHUU. Poiib
AKCTIEPUMEHTA U TEOPUM B XUMHUU. 3HAYCHHWE XUMHUU MPU OCBOECHUM mMpodeccuit
CIIO u CIEHUAJIbHOCTEN CIIO €CTECTBEHHOHAYYHOI'O npodus
npodeccroHaIbLHOr0 00pa30BaHMUs.

1. Oprannyeckasi XuMHus.

1.1. Ilpeamer opraHn4ecKO XUMMUH.

Teopust cTpoeHuss opraHMuecKux coeauHeHuil. [IpenmeT opraHuvYecKod XUMHHU.
[TonsiTue 00 OpraHMYECKOM BEIIECTBE M OpraHudecko xumuu. Kpartkuii odepk
UCTOPUM PA3BUTUS OpPraHUYECKOW XWMHUW. Butanusm u ero KpylieHHE.
OcoOeHHOCTH CTPOCHHSI OpraHUyYecKux coeauHeHui. KpyroBopor yriepona B
IpUPOE.

Teopusi crpoennsi oprannuyeckux coequnennii A.M.bytieposa. [Ipeanocsuiku
co3JaHusl Teopun CTpoeHUs. (OCHOBHBIE TMOJOKEHUS TEOPHUH  CTPOEHUS
A.M.bytinepoBa. XHMHYECKOE CTPOECHHUE U CBOWCTBA OPraHUYECKUX BEIIECTB.
[Tonsitue 06 n3omepun. CriocoObl OTOOPAKEHUSI CTPOEHUS MOJIEKYJIbI (HOPMYIIHI,
mMozenu). 3Hauenue teopun A.M.byTiepoBa sl pa3BUTHS OPraHUYECKONM XUMHUHU
U XMMHYECKHX MpPOTrHO30B. CTpoeHue aroma yriepoa. DJIeKTPOHHOE 00JIaKo U
opOuTaIb, S- U p-opOUTaTu. DIECKTPOHHBIC U DIIEKTPOHHO-Tpadudeckue Gopmybl
aToMa Yyriepoja B OCHOBHOM M BO30YXIEHHOM cocTosiHUsAX. KoBasieHTHas
XUMHYECKasi CBSI3b M €€ KiIacCHu(PUKanus Mo Croco0y MepeKpbIBaHUsS OpOuTanei
(o- u m-cszm). [lonsTme rubpumm3anuu. PasmuyHbie TUIBI THOPHUIU3AIUU |
dbopMa aTOMHBIX OpOWTaNIel, B3aMMHOE OTTAJIKMBAaHWE THOPUIHBIX OpOUTaneil u
UX pacrojioKeHUE B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. I'eo-
METPHUSI MOJIEKYJI BEHIECTB, OOPAa30BaHHBIX aTOMaMU YriepoAa B Pa3IMIHBIX
COCTOSIHUSIX THOpUTU3AIIUH.

Kanaccupukanus opranmyeckux coeauHenmil. Knaccudukaiuss opraHudeckux

BEIIECTB B 3aBUCUMOCTH OT CTpoeHud yriaepoaHou uenu. Ilonarue



¢yHkumoHanbHOU rpymnmnbl. Knaccudukanuss opraHM4ecKWX BEUIECTB IO THUIY
(GYHKIIMOHAIBHOU TPYTIIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHHYeCKHUX BellecTB. TpUBHAIBHBIE Ha3BaHUS.
PannonanbHas HOMEHKIAaTypa Kak npeaumectBeHHuHna HomeHkinartypsl [UPAC.
Homenknarypa IUPAC: npunnunel o0pa3oBaHHs Ha3BaHUM, CTapUIMHCTBO
(YHKIMOHAIBHBIX TPYMI, UX 0003HaUeHHE B Ipedukcax u cyPpdukcax Ha3BaHUU
OpraHWYECKUX BEIIECTB.

Tunbel XHMHYECKHX CBSi3eH B OPraHMYeCKMX COCJUHEHHUSIX M CIOCOObI MX
paspbiBa. Kinaccudukaius KOBAJIEHTHBIX CBSI3€M MO  3JIEKTPOOTPHULATEIIBHOCTH
CBSI3aHHBIX aTOMOB, CIOCOOY MEpEeKpbIBaHUS OpOUTANIEH, KPAaTHOCTH, MEXaHU3MY
oOpazoBanusa. CBsi3b MPUPOJIbI XUMHYECKOM CBS3UM C THUIOM KPUCTALIUYECKOM
pELIeTKH BEIIeCTBa M €ro (PU3MYECKUMH CBOWCTBaMH. Pa3pbiB XUMHUYECKOH CBS3H
KaK mpoliecc, 00paTHpIN ee 00pa30BaHUI0. | OMOJUTHYECKUIN U TETEPOTUTUUCCKUN
pa3phIBbl CBSI3€W, MX COMNOCTABIEHHE C OOMEHHBIM U JIOHOPHO-aKIENTOPHBIM
MeXaHu3MaMu X oOpa3oBaHud. [loHsTre cBOOOIHOTO pajuKkana, HyKIeoPUIbHON
U 3JIEKTPOPUIBLHON YaCTHUIIBI.

Knaccupukauusa peakumii B OpraHmveckoil xumMuu. [loHsaTHEe O THmax u
MEXaHM3Max peakuuid B opranuyeckoir xumuu. CyOcTpaT u  peareHr.
Knaccudpukanus  peakumii 1Mo  HM3MEHEHHI0O B CTPYKType  cyOcTpara
(mpucoennHEHUE, OTILEIUICHUE, 3aMEIICHUE, M30MEpHU3allvs) U TUILy peareHTa
(panukanpHble, HyKICO(DHUIbHBIE, 3JIEKTpOoMIbHBIE). Peakiuu mpucoeTnHeHUs
(AN, AE), smumunupoBanus (E), 3amemenust (SR, SN, SE), uzomepuzanumu.
PazHOBUAHOCTH peakuui KaXXI0ro THUIIA: TUAPUPOBAHME W JIETHAPUPOBAHHE,

raJIOrCHUpOBaHUC M JACTAIOICHHPOBAHHC, IHApaTalusd W ACTHAPATalusd, THIPO-

raJOreHUPOBaHUE 151 JETUAPOTATIOT€HUPOBAaHUE, MOJIUMEPU3 AU 151
MOJIUKOHICHCAIHS, MepErpynIupoBKa. OcobeHHocTu OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX peaknuii B OpraHUYECKOU XUMUH.

CoBpeMeHHbIe TMPEACTABJEHUS] O XHMHYECKOM CTPOCHMHM OpPraHHUYeCKHX
BeulecTB. OCHOBHBIC HANpAaBJIEHHS pa3BUTUA Teopuu ctpoeHuss A.M.bytneposa.

N3omepusa oprannueckux BemecTB M €€ BUIbl. CTPyKTypHass H30MEpHS:



MEKKIJIACCOBAsA, YIVIEPOAHOTO  CKEJETa, TMOJOKEHUS KpPaTHOM CBSI3M U
dbyHKIMOHANBHOU Trpynnbl. [IpocTpaHcTBeHHAss H30MEpHs: TE€OMETpUYECKas MU
ontuyeckad. [loHsATHE acMMMETPUYECKOrO ILieHTpa. buonorndeckoe 3HadYeHUE
ONTUYECKON M30MepuHU. B3anMHOE BIMAHME aTOMOB B MOJIEKYJIaX OpPraHUYECKHUX
BELIECTB. DJEKTPOHHbIE 3()PEKThl aTOMOB M ATOMHBIX TIPYIIl B OPraHUYECKHX
Mosekynax. MHAyKIUOHHBIA 3P GdEeKT, MONOKUTEIbHBIH U OTPUILIATENIBHBIN, €ro
ocoOeHHocTu. Me3zomepHbiit  dpdekt (3ddekT conpspkeHus), ero 0COOEHHOCTH.
JemoHcTpanum.

Konnexkuun opraHnueckux BelIeCTB (B TOM YHWCIE JIEKAPCTBEHHBIX MPEINaparoB,
Kpacuresnei), MaTepuaioB (MPUPOAHBIX U CHHTETUUYECKUX KaydyKOB, IJIaCTMAcCC U
BOJIOKOH) U M3JCNHMN M3 HUX (HUTEH, TKaHEH, OTACIOYHBIX MaTepuasioB). Mojaenu
moniekyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocrepHeBble 1 0OOBEMHBIC.
Mopenu oTTanKuBaHUS THOPUIHBIX OpOUTATEH C MOMOIILIO BO3AYIIHBIX IIAPOB.
B3anmopelictBue HaTpusi € O3TAHOJIOM U OTCYTCTBUE B3aUMOJICUCTBUS C
TUATWIOBBIM 3QupoM. ONBITHI, MOATBEPXKAAIONINE HaTWYUEe (PYHKIMOHAIBHBIX
TPYII Y COEINHEHUN PA3INYHBIX KJIACCOB.

JlaGopaTopHbIii ONBIT.

NsroroBnenne ™Monaened MOJEKYyd -  NPEACTABUTEIIEHM Pa3JIMYHBIX KJIACCOB
OPTaHUYECKUX COCTMHECHUU.

IIpakTH4yecKkue 3aHATHS.

OOnapyxeHue yriaepoja M  BOJOpPOJa B  OPraHUYECKOM  COCIMHCHHH.
Oo6napyxeHue ragoreHoB (mpoba benmnbuiTeitna).

1.2. IlpenesnbHbIe YII1eBOAOPOIBI.

I'omonoruveckuii psa aakanoB. [lonsatue o6 yriaeBomopoaax. OcoOeHHOCTH
CTPOEHUS MPEJEIBHBIX YTIIEBOAOPOIOB. AJIKAHbI KaK MPEACTABUTENIN MTPEACIbHBIX
YTJIEBOJIOPOJIOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METaHa
U APYTHUX aTKaHOB. ['oMosorudeckuit psin u nzomepus napadpunoB. HopmansHnoe u
Pa3BETBIEHHOE CTPOEHUE yriepoaHou uenu. HomeHnkmarypa aJKaHOB W
AJKWIbHBIX 3aMecTutTenei. Ou3nueckne CBOMCTBA AJKAHOB. AJIKaHbI B MPUPOE.

XumMnueckne cBoiicTBa ajkaHoB. Peakunu SR-Tumna: rajorenupoBanue (padoThbl



H.H.CemenoBa), HutpoBanue no KonoBanoBy. MexaHus3m peakuuu XJIOPUPOBAHUS
anKaHoB. Peakuum peruapupoBaHMs, TOPEHHs, KaTAIUTHYECKOTO OKHUCICHUS
ankaHoB. KpeKuHr ankaHoOB, pa3NIUYHbIE BUIbl KPEKHMHIa, IPUMEHECHHE B
MIPOMBINIIEHHOCTH. [IMponm3 u KOHBepcHs MeTaHa, H30MEpU3alus AJKaHOB.
IIpumeHeHue U c1ocOOBI MOJy4YeHHsI aaKaHOB. O0JacTU NPUMEHEHUS aJIKAHOB.
[IpoMbllIIEHHBIE CHOCOOBI TOJYYEHHSI aAJKAaHOB: TMOJYYEHHE U3 MIPHUPOIAHBIX
UCTOYHUKOB, KpPEKUHI TmapaduHOB, TMOJYyYEHUE CHUHTETHYECKOro OeH3MHa,
razudukanus yris, THIpUpPOBaHUE ankaHoB. JlabopaTopHbie crocoObl MOJTYYEeHU S
aJIKaHOB: CHHTe3 Bropua, nexkapOokcuianpoBaHue, THAPOIN3 KapOuaa aJtOMHUHHUS.
Hukaoankansl. ['OMOJOrMYecKuil psAa M HOMEHKIATypa LUKJIOAJIKAaHOB, HX
obmas ¢opmyna. [loHsTHe 0 HampspKeHMM LUKIA. V30oMepus IMKIOANIKaHOB:
MEXKJIaccoBasi, yIJIEpPOJHOrO  CKeylera, reomerpuueckas. IlomydyeHne
¢u3znueckre CBOMCTBA IMKJIOANKAHOB. XHWMHYECKHE CBONCTBA IMKJIOAIKAHOB.
Crenuguka CBONCTB UIUKJIOAJIKAHOB C MajbIM pa3MepoM Iukia. Peaxiuu

IMPUCOCANHCHUA 1 pAAUKAJIbHOI'O 3aMCIICHH.

JdeMoHCTpaIuu.

Moaenu MoJeKyl MeTaHa, Jpyrux aJIKaHOB, PA3JIMYHBIX KOH(pOpMaIuii
uKIorekcana. Pactsopenue napaduna B OCH3UHE U UCIIAPEHHUE PACTBOPUTENS U3
cmecu. IlnmaBmenme mapaduHa MW €ro OTHOIIEHHWE K BoJe (PacTBOPUMOCTD,
IUIOTHOCTh, CMauuMBaHue). Pa3geneHue cMmecu OCH3MH - BOJa C  ITOMOIIBIO
JIENUTENLHON BOPOHKH. ['OpeHre MeTaHa, mponaH - OyTaHOBO# cMmecH, mapaduHa B
YCJIOBUSIX M30BITKAa U HEIOCTATKa KUCIOpoa. B3pbIB cMecH MeTaHa ¢ BO3JlyXOM H
xjopoM. BoccraHoBieHHE OKCHAOB TsDKENBIX MeTauioB napadguHoM. OTHOIICHUE
IUKJIOTeKCaHa K OpoMHOM BOJAE M pacTBOpPY IIepMaHTraHaTa  Kajus.
JlabopaTopHbIe ONbITHI.

Nsrorosnenne mojaenaed MOJIEKYJ QJIKAHOB W TaJOT€HAJKaHOB. M3roroBieHne
napadWHUPOBAaHHON OyMarv, HCIBITAHUE €€ CBOMCTB: OTHOIICHHWS K BOJE U
xkupam. OOHapyXeHHE BOJIbI, CaXXH, YTJIEKUCIOrO Ta3a B MPOAYKTaX TOPEHUS
cBeur. O3HAKOMJICHME CO CBOWCTBAMHM TBEpIbIX mMapaduHOB: ILJIABJICHUEM,

pacTBOPUMOCTBIO B BOJE€ M OPraHUYECKUX PACTBOPUTENAX, XUMHYECKOU



WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJICUCTBUSI C OpPOMHOW BOJIOM, pacTBOpamu
NepMaHraHara  Kaaus, TUOPOKCHAA  HAaTpuss W CEPHOM  KHCIIOTHI).
IIpakTH4eckoe 3aHATHE.

[lonyyenne meTaHa M M3yYE€HUE €rO0 CBOWMCTB: TOPEHMS, OTHOIIECHHUS K OpPOMHOMN
BOJIE U PAaCTBOPY IIEpPMAHIaHATA KaJIHUs.

1.3. THiIeHOBBIE M IMEHOBBIE YIIEBOAOPOIBI.

I'omosnoruveckuii psii aJKEeHOB. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl 3TUJIEHA U aJIKeHOB. ['oMosioruueckuil psia u odmas popmysa aaKeHOB.
N3omMepust 3TUIE HOBBIX YIJIE€BOAOPOJOB: MEXKKIACCOBAS, YIIEPOJHOIO CKEJETa,
NOJIOXKEHUSI KpaTHOM cCBsi3M, reomeTpuyeckas. OCOOEHHOCTH HOMEHKJIATYpPhI
ATUJIIEHOBBIX YIJIEBOJOPOJIOB, HAa3BaHMs BaXHEHWIIMX paaukanoB. duznyeckue
CBOMCTBA aJIKEHOB.

XuMHYecKHe CBOWCTBA AJKEHOB. OIEKTPOPWIBHBIA XapakTep peakiuu,
CKJIOHHOCTb K pEaKIUsIM NPUCOEANHEHUs, OKUCIICHUs, noJuMepusanuu. [Ipasuio
MapKoBHUKOBa U €ro 3JEKTPOHHOE 00OCHOBaHWE. Peakiuu rajoreHupoBaHMUS,
TUAPOrajJOreHUpPOBaHMs, THUApATaUuH, TruapupoBaHus. Mexanusm AE-peaknuii.
[ToHATHE O peakuusAx noauMmepusauuu. ['opeHue ankeHoB. Peakuuu OKUCIEHUs B
MSITKUX U KECTKHUX yciaoBusix. Peakuust Barnepa u ee 3HaueHue 1151 0OHapyKeHUS
HEIPEeIeIIbHBIX YIJIEBOAOPOJIOB, IIOJTyYEHUS TJIUKOJICH.
IlpumMeHeHHe W CHOCOOBI TMOJYYeHHS] AJKeHOB. lVICmoyib30BaHUE BBICOKOU
PEaKIMOHHOM CHOCOOHOCTM AJKEHOB B  XUMHUYECKOH IPOMBIIIIEHHOCTH.
[IpumeHenue sTwineHa W nponwieHa. IIpoMblnuIeHHBIE CIOCOOBI IMOJIYYEHUS
ankeHoB. Peakumm gneruapupoBaHMs M KpeKuHra ajkeHoB. JlabopaTtopHsbie
CIIOCOOBI MOTYYEHUS ATKEHOB.

Aaxkaguenbl. IloHdatne u knaccuuKanus [IHEHOBBIX YIJIEBOAOPOJOB IO
B3aMMHOMY pAacCIOJIOKEHUI0 KpaTHBIX cCBsizell B Mojekyne. (OcobeHHOCTH
ANEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS CONPSIKEHHBIX TUEHOB. IlonsaTne o
T-DJIEGKTPOHHOW  cucteMe.  HomeHknaTypa ~ OUEHOBBIX  YIJIEBOLOPOIOB.
OCOOEHHOCTH XUMHUYECKHUX CBOMCTB COIPSIKEHHBIX JHEHOB KakK CJEICTBHE HUX

3JEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoennnenus. [lonumepursanus JUeHOB.



CnocoObl  moJiydeHusi JUEHOBBIX yrieBojopojaoB: pabotrel C.B.Jlebenena,
JETUJIPUPOBAHUE ATIKAHOB.

OcCHOBHBIC TOHATHST XHMHMHM BBICOKOMOJIEKYJSIPHBIX COeJIUHEeHHH (Ha
npuMepe MNPOAYKTOB IMOJUMEPH3aAIMU AJIKEHOB, AJIKAMEeHOB H HX
rajoreHnpou3BoAHbIX). MoHOMED, MOJIMMEDP, PEAKIUS TOJTUMEPU3ALNHU, CTEIICHb
MOJIUMEPU3ALIUU, CTPYKTYPHOE 3BEHO. THNbI MOJUMEPHBIX LENEH: JIMHEHWHBIE,
pa3BeTBiIEHHbIC, cliuThie. [ToHATHE O cTepeoperyspHbIX nonuMmepax. [lonumepsl
TEPMOIUIACTUYHBIE M TepMopeakTuBHbIe. [IpencraBieHue o mnjacrMaccax u
anacroMepax. IlonuATUIIEH BBICOKOTO M HU3KOTO JAaBJICHUS, €ro CBOWCTBA U
npuMmeHenue. Karanuzaropel [urnepa—Harra. [lonunponuneH, ero npuMeHeHue
U CcBoMcTBa. ['amoreHcojaepikamye TMOaUMEphl: TehJIOH, TOTUBUHIIXIOPHU/I.
Kayuyku HarypanbpHblii u cuHTeTnueckue. Comnonaumepsl (0yTaIueHCTUPOIbHBIN
Kay4yK). Bynkanuzamus Kayudyka, pe3uHa u HOOHHT.
JdeMoHCcTpamuun

Mopgenn MOJIEKYJI CTPYKTYPHBIX M IIPOCTPAHCTBEHHBIX HM30MEpPOB AJIIKEHOB H
ankaaueHoB. Komnekuusa «Kayuyk u pesunay. Jlemonumepusanus Kaydyka.
CryieHue MIIEYHOTO COKa Kay4yKOHOCOB (MoJsiodasi, OJYBAaHUMKOB, (UKyca).
JlaGopaTopHble ONbITHI.

OOnHapyxeHue  HEMmpeAeNbHbIX  COCIUHEHWH B  KEPOCHHE,  CKHUIUJApeE.
O3zHakomiileHHE ¢ oOpasllaMM MOJUATHICHAa W ToJumnpornuieHa. Pacrno3zHaBaHue
00pa3IoB aJKaHOB M AJIKCHOB.

IIpakTuyeckue 3aHATHS.

[lonyyenune oTuineHa Jerujapartanueld >STWIOBOTO cnupTa. B3aummopencrsue
STHJIEHA ¢ OPOMHOM BOJIOMN, pacCTBOPOM NepMaHTanara Kanus. CpaBHEHHE TNIAMEHH
ATUJIEHA C TUIAMEHEM MpPeAeNIbHBIX YIIIEBOJAOPOAOB (MeTaHa, MpOnaH-OyTaHOBOU
CMeEcCH).

1.4. AueTuiieHOBBIE YIJIEBOAOPOABDI.

I'omostornyeckui psijg aJKUHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE

aleTUJIeHa U IPYTUX aJIKUHOB. ['oMonorudyeckuil psia u oo1mast Gopmysa aaKUHOB.



HomeHknaTypa aneTuineHoOBBIX yrieBOAOponoB. M3oMepus MeKKiaccoBasd,
YTJIEPOJHOTO CKEJIETA, MOJ0KEHUS KPATHOMN CBA3H.

XuMHYecKue CBOHCTBA W NPUMEHeHHe AJKHHOB. OCOOEHHOCTH peakuui
MIPUCOEAUHEHNS 110 TPOMHOM yriepon - yriiepoaHoul cBs3u. Peakmus Kyudeposa.
IIpaBuno MapKoBHHKOBA NPUMEHUTENBHO K anerwieHaM. [loaBuxkHOCTH aToMma
BOJIOpoJia (KUCIOTHBIE CBOWCTBA aikuHOB). OKuCIEHHE alKUHOB. Peakius
3enmuHcKoro. lIpuMeHeHHne aneTWIEHOBBIX YruieBoAopoAoB. [lonuBuHMIANETAT.
Ionyyenue aaxkuHoB. [lonydyeHue aneTuieHa NUPOIU30M METaHa U KapOUIHBIM
METOAO0M.

JdeMoHCTpanuu.

Mogenn MoieKkynbl aleTuieHa U Apyrux ankuHoB. [lonmydeHuwe anerusieHa u3
KapOuaa KaibliMsi, O3HAKOMJICHHE C (PU3NYECKUMH U XMMHUYECKHUMH CBOMCTBaAMU
alleTHJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aMMOJCHCTBHEM C OpOMHOM
BOJIOM, pacTBOpPOM TNiepMmaHranara kanusa, coimsmu Meau (I) u  cepebpa.
JlaGopaTopHbIii ONBIT.

N3rorosieHune moaenen MOJIEKYJI AIKUHOB, HUX U30MEPOB.

1.5. ApomaTudeckue yrjieBoao0poabl.

I'omosornueckuit psix apeHoB. beH3071 Kak mpeacTaBUTENb apeHOB. Pa3Butue
npencraBieHuit o crpoeHun Oenzona. CoBpEeMEHHbIE TMPEACTaBICHUS 00
ANEKTPOHHOM H  MPOCTPAHCTBEHHOM  CTpoeHuu OeH3oma. (OOpa3oBaHue
apoMaTU4YeCcKOM m-cucTeMbl. ['omosornm OeH3071a, WX HOMEHKJIATYypa, o00Ias
dopmymna. Homenknatypa mis JuU3aMEIIEHHBIX MPOW3BOAHBIX OEH30Ja: OPTO-,
Me€Ta-, mapa - pachnojiokeHue 3amectureniel. dusznueckre CBOMCTBA apeHOB.
XumMuyeckue cBoiicTBa apeHoB. [lpumepsl peaknuii  3IEKTPODUIBHOTO
3aMelIeHUs: TaJOr€HUpPOBaHMs, AJIKWIMpOBaHUS (KatanuzaTopbl Dpunens—
Kpadrca), wutpoBanus, cymnbbupoBanus. Peaknuum  rugpupoBaHUS WU
MpUCOEAUHEHUS XJIopa K 0eH301y. OCOOEHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB
OeH3osia. BzaumMmHOEe BIMSHUE AaTOMOB Ha IPUMEPE TOMOJIOTOB apEHOB.
OpuenTanus B peakuusix 3jekTpopuiabHoro 3amenienus. Opuentantsl I u I poxa.

IlpumeHeHue W moJyueHHe apeHOB. lIpupogHble MCTOYHUKH apOMATHYECKUX



YTJIEBOJOPONOB. ApomaTu3alus aJIKaHOB W LHKJIOAIKAHOB. AJIKUIMPOBAHUE
OeH3oua.

JdemoHcTpanuMm.

[MapocrepxkHEeBbIE U OOBEMHBIE MOJEIM MOJIEKYJ] O€H30Jla U €ro roMOJIOTOB.
Paznenenne cmecu O€eH301 - BOJAa C TIOMOUIBIO JIETUTENBHOW BOPOHKH.
PactBopsitomass  cmocoOHOCT,  OeH30/a  (IKCTpakUMs ~ OpraHUYecKUuX |
HEOpPraHMYECKUX BEIIECTB OEH30JIOM W3 BOJHOIO pacTBOpa Hoia, KpacuTesewu;
pacTBOpeHHEe B OEH30JI€ BEUIECTB, TPYJHOPACTBOPUMBIX B BOJE (Cephl, OCH30MHON
kucnothl). ['openue Oenzona. OTHouleHue OeH3o0jla K OPOMHOHM BOJE, PacTBOpY
nepmaHranara kaius. [lonyuenue Hutpodenzona. O3HakomiieHue ¢ (PU3NYECKUMHU
CBOMCTBAMHU apOMAaTUYECKUX YTJIEBOJOPOJOB C HCIOJb30BAHUEM PACTBOPHUTENS
«ConbBeHT». WM3roroBieHMe W HCMOJIb30BaHUE MPOCTEHIIEro mpuodbopa s
xpomatorpaduu. Ilonyuenue OeH3osa JeKapOOKCUIMPOBAHMEM  OEH30IHOM
kucnotel. [lomydenune u paccioeHue smynbcun OeHzona ¢ Bojoil. OTHOIIEHHE
6eH3o0i1a K OpOMHOI BOJIE ¥ pacTBOPY MEpMaHTaHaTa Kajusl.

1.6. IIpupoaHble ICTOYHUKH YIJIEBOAOPOI0B.

Hedr1s. Haxoxnenwe B mpupojsie, coctaB U (U3WYECKHE CBOWCTBA HE(PTH.
TomnmuBHO - sHepreTudeckoe 3HaueHue HedTu. [IpombinuienHas nepepaboTka
Hedptn. Pexktuduxanus HepTH, OCHOBHBIE (pakIMu €€ pa3JeliCHus, UuxX
UCIIONb30BaHMe. BropuuHas mnepepaborka HedTenpoaykToB. Pexrtudukamms
Ma3yTa MpU YMEHbBIICHHOM aaBieHuHu. KpekwHr HedTenpoaykToB. Pazmudnbie
BUIbI KpekuHra, padotel B.I'.IllyxoBa. M3omepuzanus ankaHoB. AJNKHIHNPOBAHUE
HEMpEeaeNbHbIX  YTIIEBOAOPOAOB. Pudopmunr HedTenpoaykToB. KauecTBo
aBTOMOOMJILHOTO TOTTMBA. OKTaHOBOE YHUCIIO.

Ilpupoanblii 1 monyTHLI HedTsAHOI ra3pl. CpaBHEHUE COCTaBA MPUPOIHOTO U
MONYTHOTO Ta30B, HMX MPAaKTHYECKOE HCHoJib30BaHue. KaMeHHbI yroib.
OcHOBHbIE HampaBJ€HUS HCIOJB30BaHUS KaMeHHoro yris. KokcoBaHue
KaMEHHOT'O YIJIsl, BaKHEUIIIUE MPOYKTHI 3TOTO MpoIecca: KOKC, KAMEHHOYTOJIbHAs
cMoya, HaJcMmoiibHas Boja. CoequHEHHUs, BbIIEISIEMble W3 KaMEHHOYTOJbHOU

CMOJIBI. HpOIIYKTBI, IIOJIy4acMbIC U3 HaI[CMOJ'H)HOI‘/'I BOJBI. DKOJOTrM4YeCKUE aCIEKThI



no0bluM,  mepepaboTKM M MCHOJIb30BaHMS ~ TOPIOYMX  MCKOIAEMBIX.
JdemoHcTpanum.
Komnekuust «IIpupoHble UCTOYHUKH YIIE€BOAOPOAOBY». CpaBHEHHE MPOLECCOB
ropeHuss HepTH W mpupogHoro rasza. OOpa3oBaHue HEPTIHON IJIEHKH Ha
MOBEPXHOCTH BOJbl. Kartanutuueckuili KpekuHr mnapaduHa (MM KEpOCHHA).
JlaGopaTopHbIe ONbITHI.
Omnpenenenne HaIW4UMsl HEMPEENbHBIX YIJIEBOJAOPOJAOB B OCH3MHE M KEPOCHHE.
PactBopuMocTh pa3auyHbIX HEPTENPOAYKTOB (O€H3MHA, KEPOCHHA, IU3EIBHOIO
TOTUIMBA, Ba3enHa, napaduHa) Ipyr B IpyTe.

1.7 I'uapokcuiIbLHbIE COeTMHEHUS
Ctpoenne um kiaaccupukanmusi cnuproB. Kiaccudukanus CnupToB MO THUITY
YTJIEBOAOPOJHOTO pajvKaia, YUCIYy THUIPOKCWIBHBIX Tpynn W TUMY aroma
yIJepoaa, CBSI3aHHOTO C TUAPOKCUJIIBHOW  TpYyNmol. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHWE THAPOKCHWIBHOW Tpymnmbl. BriusHHe CcTpoeHUs
CIUPTOB Ha uUX (U3HUECKHE CBOMCTBA. MEXMOJEKYNIsIpHas BOJOPOAHAs CBA3b.
I'omonornueckuii psia  OpeAeNbHBIX OJHOATOMHBIX cOUPTOB. HM3omepus wu
HOMEHKJIaTypa aJKaHOJIOB, MX 001as Gopmyra.
XuMu4yeckne CBOiicTBa aJKaHOJO0B. PeaknuoHHas CIOCOOHOCTH MpPEACITbHBIX
OIHOATOMHBIX CIUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHX
U HEOPTraHWYECKUX CoeqnHEeHH, coaepxamux OH - rpymnmy: KUCIOT, OCHOBaHUH,
aM(OTEpHBIX COCNMHEHWH (BOMBI, CHUPTOB). Peakuuu, TOATBEPKIAIOIINE
KHUCJIOTHBIE CBOWCTBA CIUPTOB. Peaknuu 3amMemieHusi TUAPOKCUIBHOW TPYIIIHL.
MexmornekynsipHasi JeTuApatanus CIOUPTOB, YCJIOBHS 0O0pa30BaHUS MPOCTHIX
a¢upoB. CroxHbie d3PUPHl HEOPTAHUYECKUX U OPTaHUYECKUX KHUCIIOT, PEaKIruu
srepudukanu. OKUCICHUE U OKHUCIHTEIBHOE JETHJAPUPOBAHUE CIUPTOB.
Cnoco0bl mosydyenuss cnuprToB. [‘waponus ranoreHankaHoB. [‘mapatarus
AJIKEHOB, YCJIOBHS €€ MpoBeAcHMs. BoccTaHOBIeHNE KapOOHMIIBHBIX COCTMHECHHU.
OtaenbHble MPEACTABUTENM AJKAHOJOB. MeTaHON, €ro MpPOMBIIUIEHHOE

NOJAYy4YCHHC MW IIPHMCHCHHUC B IIPOMBIINJICHHOCTH. buonoruueckoe I[CI‘/'ICTBI/IG



MeraHosna. Crneuuduueckue  crnocoObl  MONYYEHHS  3TUJIOBOrO  CHMpPTA.
PuU3N0IOrHYeCcKOe NEUCTBUE ITAaHOIIA.

MHuoroaroMHbie cinMpThl. M30Mepus U HOMEHKIIATypa IPEACTaBUTEICH ABYX- U
TpeX- ATOMHBIX CIHUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX
COUPTOB, MX KadecTBEHHOe oOOHapyxeHue. OTAelnbHbIE MPEACTABUTENH:
ATWICHIJIMKOJb, TIUIEPUH, CIIOCOObI UX MOJY4YEHUs, MPAKTUUECKOE MPUMEHEHUE.
®eHos1. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CcTpoeHue ¢eHona. Bi3aumuoe
BIIMSIHUE APOMATHUYECKOTO KOJIbII[Aa WU TUJIPOKCWIBHOW TpyHibl. XHUMHUYECKHUE
cBoiicTBa (peHona kak (yHKUMS €ro XMMHUYECKOro cTpoeHus. bpomupoBanue
(denona (kauecTBEHHAs peakius), HAITpOBaHUE (MMKPUHOBAs KUCJIOTa, €€ CBOWCTBA
u npumeHeHue). OOpa3oBaHME OKpALIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
IIpumenenue denona. [lonyuenue denona B IIPOMBIIUIEHHOCTH.
JemoHcTpanum.

Mopenu MoJiekyn COupToB W (peHOoJIOB. PacTBOpMMOCTH B BOJE€ aJIKaHOJIOB,
STWICHIJIMKOINS, ThulepuHa, ¢enona. CpaBHEHHE CKOPOCTH B3aUMOJACHCTBUS
HaTpUS C OSTAHOJIOM, MPOIMAHOJIOM-2, 2-METWUJI- MPONAHOJIOM-2, TJIHIIEPUHOM.
[Tonyyenne OpomdTaHa U3 dTaHOoNA. BeiTecHeHue (eHona w3 (eHomsITa HATPHs
yroiapHOM kucioton. Peakmums ¢enona c  dopmanpaerugom. KaudecTBeHHBIC
peakuuu Ha (QeHod. 3aBUCUMOCTH PAacTBOPUMOCTH (eHolma B BOAE OT
TeMIiepatypsl. B3auMopeiictBue ¢eHona ¢ pacTBopoM Ieiaouu. Pacrno3HaBanme
pacTBOpoB (eHomnsATa HATpUsi W KapOoHata HaTtpus (0apOOTa)x  BBIIBIXAEMOTO
BO3JyXa WU JEUCTBHE CUJIBHOW KHUCIOTHI). Pacrno3HaBaHue BOJHBIX PAacTBOPOB
¢deHona u rIMIepuHa.

JlaGopaTopHble ONbITHI.

Pextudukamnmst cmecu staHon - Boga. OOHapyKeHHE BOJbI B a3€0TPOITHON CMecH
BOJIbI ¥ 3TWJIOBOTO CIIHPTA.

IIpakTuyeckue 3aHATHS.

N3ydeHne pacTBOPUMOCTH CHUPTOB B BoAe. OKHCIECHHE CIHMPTOB PA3IUYHOTO
CTpoeHHsT XpoMoOBOM cmechto. llonmydyenue pudTminoBoro sdupa. Ilomyuenue

riujocpara MCOu.



1.8. Aapaeruabl 1 KeTOHBI.

I'omosnoruveckue psiabl ajdbJAeruioB M KeTOHOB. [loHsATHE O KapOOHWIBHBIX
COCIMHEHUSX. DJEKTPOHHOE CTpPOeHHE KapOOHWIbHOW rpymnmnbel. W3omepus u
HOMEHKJIaTypa albAerujoB U KeTOHOB. Dusnueckue cBONCTBa KapOOHUIIBHBIX
COCMHECHUN.

XuMHYecKHe CBOMCTBA aJbAerWI0B M KeTOHOB. PeakimoHHas crnocoOHOCTH
KapOOHWJIBHBIX COEJAMHEHUN. Peakuuu OKUCIEHUSI ajbJETHJI0B, Ka4eCTBEHHBIC
peakiuu Ha aJbJeTUJHYI0 Tpynny. Peakuuu noiaukoHIeHcaluu: oOpa3oBaHUE
(denonopopmMalbIETUAHBIX CMOJ.

Ilpumenenne H mNoOJyYeHHe KapOOHMJIBHBIX coenuHenuil. IIpumeHneHue
albJCTHIOB U KETOHOB B OBITY M TMPOMBIIUICHHOCTH. AJIBJIETUBI U KETOHBI B
npupone (3dupueie mMacia, pepomonsl). [lomydeHrne kapOOHUIBHBIX COEAMHEHHI
OKHUCJICHUEM CIHPTOB, THUJpaTallMedl QJIKUHOB, OKHUCIECHHEM YTJIEBOJIOPOAOB.
OTtnenbHbIE NPECTABUTEIN AJIbJIETUIOB U KETOHOB, CHEIM(PUYECKHUE CIIOCOOBI X
MOJIyYEHUSI U CBOMCTBA.

JleMoHCTpanum.

[MapoctepkHEeBbIE U OOBEMHBIE MOJIETU MOJEKYJ albJErHI0B U KETOHOB.
[lonyueHne yKCyCHOro ajibAE€ruaa, OKHUCJIEHUE JTaHOJa XPOMOBOM CMECHIO.
KauecTBeHHbIE peakuuu Ha aNbJACTUIHYIO rpymnmy.
JlaGopaTopHbIe ONbITHI.

OkucrneHue 3TaHoNIa B 3TaHAb pPAacKaJIEHHOW MenHOW mnpoBosiokoil. Ilomydyenue
denonodopmManbaeruIHOTO MoNUMepa. Pacmo3HaBaHue pacTBOpa areToHa U
dopmanuna. Ilpaktuueckue 3aHsATHS V3ydeHHEe BOCCTAaHOBUTEIBHBIX CBOKNCTB
aBJICTUIOB: PEAKITUS «CepeOPsTHOTO 3epKajiay, BOCCTAHOBICHUE THIPOKCUIA MEIH
(I1). BzaumopeiictBue hopmanbaeruaa ¢ TuAPOCyIbPUTOM HATPHS.

1.9. Kap0oHoBbI€ KHCJIOTHI M UX POU3BOJAHBIE.

I'omostornyeckuid psia mnpeaejbHbIX OJHOOCHOBHBLIX KAapOOHOBBLIX KHCJOT.
[lonsiTue 0 KapOOHOBBIX KHUCIOTaX W UX KiIaccupuUKanus. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOKCWIBHON TIpymmbl. ['oMomoruueckuid psj

npcacjabHbIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT, X HOMCHKJIATYpa U U30MCpHUsI.



MexxMOoneKysIpHble BOJOPOJHBIE CBS3U KapOOKCUJIBHBIX T'PYMI, UX BIHUSHUE Ha
(uznueckue cBocTBa KAPOOHOBBIX KHCIIOT.

XuMuyeckue CBOMCTBA KAPOOHOBBIX KHCJIOT. Peakuuu, WITIOCTpUPYIOLIUE
KHCJIOTHBIE CBOMCTBAa M UX CPAaBHEHHE CO CBOMCTBAMHM HEOPTaHUYECKUX KHCIIOT.
O6pazoBanue (YHKIIMOHATBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHUCJIOT. Peakiuu
stepudukanuu. AHTUIPUILI KapOOHOBBIX KUCIIOT, UX MOJYYCHUE U MPUMEHECHHE.
Cnoco0bl moTydyeHUus1 KAPOOHOBBIX KUCJIOT. OTAe/bHbIE MPEACTABUTEH U UX
3Havyenne. OOmme crnocoObl TMONY4YEHHUS: OKHUCIEHUE aJIKaHOB, AaJIKEHOB,
NEPBUYHBIX CIUPTOB, albJerujoB. BaxHeliue mnpencTaBuTeIn KapOOHOBBIX
KHUCIIOT, X OMOJIOTHYECKast POJib, crielu(uiyeckue criocoobl MOJIydeHuUs, CBONCTBA
U TPUMEHEHHWE MYPaBbUHOH, YKCYCHOM, TaJIbMUTUHOBOW U CTEapUHOBOM;
AKpWJIOBOM M  METAaKpWIOBOH; OJIEMHOBOW, JIMHOJEBOM U  JIMHOJEHOBOM;
I11aBEJIEBOM; OCH30MHOM KHUCIIOT.

Caoxunble 3¢pupbl. CTpoeHHE U HOMEHKJIATYpa CIOKHBIX 3(UPOB, MEKKIACCOBAS
u30Mepusi ¢ KapOOHOBBIMH KHUCIOTaMHU. CrOCOOBI MOJTYYEHUsI CIOXKHBIX 3(UPOB.
OOpaTUMOCTh peakiuu dTepuduKali U (AKTOphI, BIUSAIOININE HA CMEIICHHE
paBHoBecusa. OOpa3oBaHue CIOXHBIX TonudhupoB. IllomudTHneHTepedTanar.
JlaBcaH Kak NpeACTAaBUTEINb CUHTETUYECKUX BOJIOKOH. XUMHUUYECKHE CBOMCTBA U
NPUMEHEHHE CIIOKHBIX (PHUPOB.

Kupbl. Xuper kak crnoxHbie 3pupsl raunepuHa. KapOoOHOBBIE KHCIIOTHI,
BXOJSIIIUE B COCTAB >KUPOB. 3aBUCHUMOCTh KOHCHUCTEHIIMH >KUPOB OT UX COCTAaBa.
XUMHUYECKHE  CBOMCTBA JKMPOB: THUAPOJU3, OMBUIEHHWE, TUIPUPOBAHUE.
buonoruyeckas ponb KUPOB, UX HCIOJIB30BAaHUE B OBITY M MPOMBIIUICHHOCTH.
Conn  kapOoHOBBIX KHCJAOT. Mputa. CrnocoObl  TONYyYEeHHS  COJCH:
B3aMMOJICCTBHE KapOOHOBBIX KHCJIOT C METajllaMH, OCHOBHBIMU OKCHJAMH,
OCHOBAaHUSIMH, COJISIMU; MICIOYHOW THAPOIH3 CIOKHBIX Y(PUPOB. XUMHUYECKHE
CBOMCTBa cojieil KapOOHOBBIX KHUCJIOT: THAPOJIU3, PEAKIMM HOHHOIO0 OOMEHa.
Msbina, CymIHOCTh MOIOWIETO AeHUCTBUA. OTHOIICHHME MbUIA K JKECTKOW BOJIE.
Cunretnyeckue morwtue cpencrsa - CMC (aeTepreHtsl), UX NPEUMYIIECTBA U

HCOOCTAaTKH.



JdeMoHCcTpanuu.

3HaKOMCTBO € (UBUMYECKUMHU CBOMCTBAMHM Ba)XHEHIIHMX KapOOHOBBIX KHUCIIOT.
Bozronka OeH30iHON KHUCIOTH.. OTHOUIEHUE Pa3IUYHbIX KapOOHOBBIX KHUCIOT K
Boge. CpaBHeHne pH  BOAHBIX pPacTBOPOB YKCYCHOW M COJSHOM KHUCIJIOT
OoIMHAKOBOM MoJsipHOCTH. [loiydeHWe TMNpUATHO MAxXHYIIETO CJIOXKHOTOo 3dupa.
OTHOIIEHNE CIMBOYHOIO, IOJCOJHEYHOI'0, MAIIMHHOTO MAcCeJl W MaprapuHa K
OpoMHOI BOJIE u pacTBopy IepMaHraHaTa KaJIns.
JlaGopaTopHbIe ONbITHI.

B3anmopelicTBue pacTtBopa YKCYCHOM KHMCIOTBI C MarHueéM, OKCHIOM IIMHKA,
ruapokcugom xenesza (I1I), pactBopom kapOoHara Kaimus M cTeapaTa Kajus.
O3zHakomileHHEe ¢ 00pa3iamMu CI0XKHBIX 3(¢upoB. OTHOLIEHUE CIOXKHBIX A(QUPOB K
BOJIC U OPraHUYECKHUM BeIlleCTBaM. BbIBeIeHHE XKUPHOTO MSATHA C TOMOIIBIO
CIoXHOTO0 3dupa. PacTBOpUMOCTH )XKHPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEISIX.
CpaBHeHME MOIONIUX CBOMCTB X03giicTBEHHOro Mblia 1 CMC B kecTKOUW BoOJeE.
IIpakTH4YecKkue 3aHATHS.

PactBopuMOCTh pa3nuyHbIX KapOOHOBBIX KHCIOT B BojJe. B3aumoneiictBue
YKCYCHOM KHCIIOTHI ¢ MeTauiamu. [lomydeHune H30aMHIIOBOTO 3pupa YKCYCHOM
KUCIIOThl. CpaBHEHHE CTENEHU HEHACHIIIEHHOCTU TBEPAOTO M JKUIKOTO >KHUPOB.
Owmbuienue xupa. [lonydeHue Mblila U1 U3y4EHHE €r0 CBOWCTB: MEHOOOpA30BaHMS,
peakiuii FOHHOTO OOMEHa, THAPOIIN3a, BBIJICICHUS CBOOOIHBIX >KUPHBIX KHCIIOT.
1.10. YriaeBoanl.

IlonssTne 00 yraesogax. Kiaccudukamuss yrimeBogoB. MoHO-, 1u- #
MOJIMCAaXapUIbL, PEJACTABUTENN KAXKI0OW I'PYIIIBI YIIIEBOIOB. brosornueckas posb
YIJIEBOJOB, WX  3HaYeHWE B  JKU3HM  4YeEJOBEKa W OOIIEecCTBa.
Monocaxapuabl. CTpoeHHE U ONTHYECKas HW30MEpHUsi MOHOcaxapuaoB. Hx
KJIaccu(puKanus MO0 YUCIY aTOMOB Yriepoja U NpUpPOAe KapOOHWIBHOM TPYIIIbI.
®opmynbr Dumepa u Xeyopca IS U300paXeHUST MOJIEKYJI MOHOCAXapHIIOB.
OtHecenne MoHOocaxapunoB K D- u L-psaay. Baxuelune npenctaBUTeENn MOHO3.
['moko3a, crpoeHue ee MOJEKYIbl M (Qu3nueckue cBoicTBa. TayTomepus.

XUMHYECKHE  CBOWCTBA  TIJIFOKO3BI: PEAKIMUA 1O  aJbJCTMJHOW  TpyIIe



(«cepeOpsHOrO 3€epKajna», OKUCIEHHWE Aa30THOM KHCIOTOW, THUIPUPOBAHUE).
Peaknyy T1IHOKO3bI Kak MHOTOAQTOMHOTO CIHHPTA: B3aUMOJEHCTBHUE TJIFOKO3BI C
ruapokcuom meau (1) mpu xkomMHaTHON TemmepaType W HarpeBaHuH. Pa3ianuHble
TUTIBI  OpOXKeHUs  (COMPTOBOE, MOJOYHOKHUCIOE). [NoKo3a B mpupoje.
buonornueckas posib U NpUMeHEHUE TIIOKO3bl. DpyKTO3a Kak U30MEp TIIFOKO3BI.
CpaBHEHUE CTPOEHHUSI MOJIEKYJbl U XMMUYECKUX CBOMCTB IIIOKO3bI U (DPYKTO3BI.
O®pykroza B mpupoAe U ee Ouonoruyeckas poiab. IleHto3sl. Puboza wu
ne30Kcupud03a KaK MpeICTaBUTENH anpaoneHTo3. CTpOeHHEe MOJIEKYI.
HMucaxapuapl. Crpoenue aumcaxapunoB. C(Cnoco®  COYJIEHEHHS  LIMKIIOB.
BoccranaBnuBaronme M HEBOCCTaHABIMBAIOIIKME CBOMCTBA [HCAXapUAOB Kak
CIEACTBUE CcOuJieHeHMs HuKiIa. CTpoeHMe M XUMHUYECKUE CBOMCTBA Caxapo3bl.
TexHomorn4yeckne OCHOBBI IPOM3BOJICTBA caxapo3bl. JIakTo3a M ManbTo3a Kak
U30MEPHI Caxapo3bl.

Moaucaxapuabsl. OO6mee crpoeHue nonucaxapunoB. CTpoeHHE MOJIEKYJIbI
Kpaxmaja, aMuio3a W aMWIONEeKTUH. Pusnyeckue CBONCTBA Kpaxmaja, €ro
HaX0XJACHUE B PUPOJIe U Ouosornyeckas posib. [ ukoreH. XuMuyeckue cBoMcTBa
kpaxmana. CTpoeHue 53JIEMEHTApHOrO 3BEHA MEJUIIOJIO3bl. BiusHuE cTpoeHus
NOJIMMEPHOM 1lenmu Ha (U3MYECKUE M XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3HI.
['unponus 1emmoa036l, 00pa3oBaHUE CIIOXKHBIX (UPOB C HEOPTAHMUYECKUMH H
opraHu4eckumMu kucijoramu. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: all€TaTHOM
mienke, BUCKo3e. HaxokneHue B mpupoje M OHOJOrHMYecKas pojib LEJUTIOI03bI.
CpaBHEHHE CBOMCTB Kpaxmaia M LEeJUTHJI03BI.

JemoHcTpanum.

OOpa3npl yriaeBonoB W w3Aenuid u3 Hux. [lomydeHuwe caxapata Kaiublusi U
BBIJICJICHHE Caxapo3bl U3 pacTBOpA caxapaTa Kajiblus. BzanmoaeicTBHE IIFOKO3bI
¢ GyKCHHCEPHUCTON KHUCIOTOM. OTHOIIEHHE PAaCTBOPOB Caxapo3bl U MalbTO3bI K
Cu(OH)2 npu narpeBanun. O3HaKOMIICHUE ¢ (PU3HYCCKUMH CBOMCTBAMH Kpaxmaja
u nemwnono3sl. HaOyxanwe wesmmono3sl M Kpaxmana B Boge. Ilomydenue
TPUHUTPATa LEUII0JI03bl. KOJIEKIMs BOJIOKOH.

JlabopaTopHbIe ONbITHI.



O3nakomiieHue ¢ (U3MYECKUMH CBOWCTBAMHU TJIIOKO3bI (amTeyHas YIakoBKa,
tabnetku). KucnoTHelii ruaponn3 caxapo3bl. 3HAKOMCTBO C 0OpasnaMu
nonucaxapusioB. OOHapyKeHHE Kpaxmalia ¢ MOMOIIbI0 KaueCTBEHHON peakiuu B
Mene, xiebe, Horypre, MaprapuHe, MaKapOHHBIX W3ACHHUSAX, KpyIax.
IIpakTHyeckue 3aHATHSA.

Peakius «cepeOpsiHOTO 3epkanay TIIOKO3bl. B3aumopaelcTBHE TIIIOKO3BI C
ruapokcuaom menu (II) mpu paznuunbix Temmeparypax. JlelicTBue aMmMuayHOTO
pacTBopa okcuaa cepebpa Ha caxapo3dy. OOHapyXeHHE JaKTO3bl B MOJIOKE.
JleiicTBue 1ioa Ha Kpaxmal.

1.11. AMHHBI, AMMHOKHCJIOTHI, 0€JIKH.

Knaccupuxkamuss u usomepusi amuHoB. [lonstue 00 amunax. IlepBuunsle,
BTOPUYHBIC M TpeTWuHble aMuHbl. Kiaccupukanus amMuHOB TI0  THUIY
YTJIEBOJAOPOJHOTO pajuKaia U YUCIy aMUHOTPYIN B MOJieKyse. ['omosiornueckue
pSAIBl TPEACNbHBIX aNu(aTUYEeCKUX W apOMAaTUYECKUX aMUHOB, HU30MEpHUS U
HOMEHKJIaTypa.

XuMn4yeckne CBOMCTBA AMHHOB. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS, MX
CpaBHEHHE C aMMHUAKOM U JPYTMMU HEOPTaHUYECKUMH OCHOBaHUsIMH. CpaBHEHHE
XUMHYECKUX CBOMCTB anu(paTUYecKUX U apoMaTHueckux amMuHOB. OOpazoBaHHe
aMuJI0B. AHUIMHOBBIE KpacuTenu. [IoHSATHE O CUHTETUYECKUX BOJOKHAX.
[lonmaMuapl W TNONMAMUIHBIE CUHTETHYECKHME BOJOKHA. IlpumeHeHue wu
MOJIyYEHUE AMHUHOB. [Tonyuenue aMUHOB. PaGoTsl H.H.3unuHa.
AMHUHOKHUCJIOTHI. [loHSATHE 00 aMUHOKHMCIIOTaX, WX KIacCU(UKAIUA U CTPOEHUE.
Ontuueckass  u3oMepus  o-aMUHOKUCIOT. HomeHkiatypa  aMHUHOKHCIOT.
JIBOWCTBEHHOCTh  KUCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCJIOT U €€ INPUYHHBI.
bunonsapusie nonsl. Peakiuun xonaeHcauuu. [lentunnast cBsizb. CUHTETHUYECKUE
BOJIOKHA: KanpoH, 3HaHT. Kimaccudukanus BosokoH. [lomydenne aMuHOKHUCTIOT, X
npuUMeHEHUE U Ononorndeckast QyHKIIHs.

Beaku. benkn kak npupoansie nonuMepsl. llepBuunas, BTopudHas, TpeTUYHAS U
YEeTBEPTUYHAA CTPYKTYpbl OenkoB. DuOpwinsipHble U riI00yJIsIpHBIE OENKHU.

XUMHUYECKHUE CBOMCTBA OEJIKOB: TOpPEeHUE, ACHATYpalus, TUAPOIN3, KAYECTBEHHbIC



(uBeTHbIE) peakuuu. buonornyeckue QpyHkuuu OENKOB, MX 3HaUeHHE. benku kak
KOMMOHEHT nuiu. I[IpoGrema OEIKOBOrO TroOJOJaHMS U TYTH €€ PEIICHHUS.
JdeMoHCcTpanuu.

du3nuecKkue CBOMCTBA METUJIAMHHA: arperaTHoe COCTOSIHHME, LIBET, 3alax,
OTHOLIEHHWE K Boxe. lopeHue MeruinamuHa. B3auMmoneucTBHE aHWIMHA U
METWIaMHUHA C BOJOM W KucimotamMu. OKpallMBaHWE TKaHEW AaHUJIMHOBBIMU
kpacurenssmu.  OOHapykeHue  (QYHKIMOHAJIBHBIX TPYIN B  MOJIEKYJaxX
aMUHOKHUCIIOT. Heurpamuzanus menoun aMHUHOKUCIOTOWM. Heurpamuszamus
KHCJIOTBI AMHHOKHCJIOTOM. PacTtBOpeHue u OCaXJCHUE OCJIKOB.
JlaGopaTopHbIe ONbITHI.

N3roroBneHne mMIapoCTEPKHEBBIX M OOBEMHBIX MOJIENIed M30MEPHBIX aMUHOB.
PactBopenue GenkoB B Boje U ux koaryisnus. OOHapyxeHHe Oelka B KypHHOM
SINIIE ¥ MOJIOKE.

IIpakTH4eckue 3aHATHS.

O6pazoBanue coneit anwimHa. bpoMupoBanme anuinvHa. OOpa3zoBaHHe coyei
mmnuHa. [lomyuenue memgHo¥ conmu riurnuHa. [leHatypamus Oenka. lIBeTHbie
peaKkIuu OCKOB.

1.12. A3orcoaep:xaimide TreTepoUMKIHYecKUe coeanHeHus. HykienHoBbIe
KHCJIOTBI.

HyxkynennoBble KMCJIA0ThI. HyKIE€HHOBBIE KHCIOTHI KaK MPUPOAHBIC MOJIUMEPHI.
Hyxkneotunsl, ux crpoenue, npumepsl. ATO u AJ[D, ux B3auMOIpeBpallIeHUE U
posb 3toro mporecca B npupoae. llonstue IHK u PHK. Crpoenune IHK, ee
nepBUYHAs W BTOpWuYHas cTpykrypa. Paborer @.Kpuka wu J[.Yorcona.
KommnementapHocts  a30TUCThIX ocHoBaHMil. Permkanusa JJHK. Ocobennoctu
ctpoenusi PHK. Tunbt PHK u ux 6uonornueckue pynkuu. [lonstiue o TponaHom
kone (komone). buocuHTes Oenka B JKMBOM KieTke. ['eHHas WHXKEHEpUS W
OMOTEXHOJIOT . Tpancrennsie dbopMbI pacTeHun u KVUBOTHBIX.
JdeMoHCTpaIUH.

Mogenn MONEKyJd BaXHEUIIMX TeTEPOUUKIOB. KoJUIeKIHs reTeponuKIndecKuX

coequHeHu. J[lelicTBHe pacTBOpa NUpPHUIMHA HA WHIMKATOp. B3anmmopencrsue



NUpUINHA C COJsAHOM Kuciorod. Mogens wmonekynsl JHK, nemonctpanus
MPUHIIAIIA KOMIUJIEMEHTAPHOCTU a30TUCTBIX OCHOBaHUU. OOpasibsl MNPOAYKTOB
MUTaHUS U3 TPAHCTEHHBIX (JOPM pacTeHUI U )KMBOTHBIX. JIekapcTBa U mpemnaparsl,
W3TOTOBJICHHBIE  METOJaMH  TE€HHOM  MHXEHEpUHM U OHMOTEXHOJIOTHHU.

JlaGopaTopHbIii ONBIT.

N3roroBnenne  OOBEMHBIX W IIAPOCTEPKHEBBIX  MOJEIEH  a30TUCTHIX
reTepOIMKIOB.

1.13. buosiorn4ecKku aKTUBHbIE COeTUHCHHUS.

®epMmenThl. [loHstue o QepmeHTax Kak O OHOJOTMYECKHMX KaTaau3aTopax
OenkoBoi mpupoabl. OCOOEHHOCTHM CTPOEHUS M CBOWCTB B CPaBHEHUU C
HeopraHnueckuMu karanuzatopamu. Kmaccuduxanus depmertoB. OcoOeHHOCTH
CTPOCHHMS U CBOHCTB (DEPMEHTOB: CEJIEKTUBHOCTh U 3(PEKTUBHOCTb. 3aBUCUMOCTD
aKTUBHOCTH (PepMEHTOB OT Temmeparypsl 1 pH cpenbl. 3HaueHHEe (HEPMEHTOB B
OMOJIOTUY U TPUMEHEHUE B IPOMBIIILIEHHOCTH.

Butamunbl. [lonarue o Butamunax. Mx kmaccudukanus u obo3znadenue. Hopma
notpebiiennss BUTaMUHOB. BomopactBopumbie (Ha npumepe BuTamuHoB C,
rpynnsl B u P) um xupopactBopumbie (Ha mpumepe ButaMuHOB A, D u E).
ABUTaMHMHO3bI, THUNEPBUTAMUHO3bI W THUIIOBUTAMHHO3bI, WX NpO(HUIAKTHKA.
I'opmonbl. [loHsiTHe O TOpMOHaX Kak OWOJOTMYECKHM AaKTHUBHBIX BEIECTBAX,
BBIMIOJHSIOMIUX ~ AHAOKPUHHYIO PETYISAIHNIO >KU3HEACSITEIBHOCTH OPTaHU3MOB.
Knaccudukamuss  rOpMOHOB:  CTEpOMIbI,  MPOU3BOAHBIE  AMHHOKHCIOT,
MOJIUTICTITUIHBIE U OENKOBbIE TOPMOHBI. OTIEIbHBIC TPEICTABUTENN: CTPATUOI,
TECTOCTEPOH, MHCYJINH, aJIpEHAJIHH.

JlekapcTBa. [loHsiTHe 0 JekapcTBaX KaK XHUMHOTEPANEBTUYECKHX IMpenaparax.
Kpatkue rictopudeckue CBEIEHUS O BOSHHKHOBEHUW W PA3BUTHH XHUMHOTEPAIUU.
['pynmer  nexapcTB: cynabhaMuabl (CTPENTONN[), AHTHOMOTHUKH (TICHUIUIUIVH),
AHTUINIUPETUKU (aclUpUH), AaHAJbIETUKU (aHANBIMH). MeXaHu3M JelcTBUS
HEKOTOPBIX JICKAPCTBEHHBIX IMPENapaToB, CTPOSCHUE MOJEKYJ, MPOTHO3UPOBAHHE

CBOMCTB Ha OCHOBE aHajliM3a XHUMHUUYECKOTO CTpOCHHUA. AHTI/I6I/IOTI/IKI/I, ux



KJaccuduKaius mo CTPOCHUIO, TUIY U CIEKTPY JIeucTBuUsA. be3omacHbie crocoObl
MIPUMEHEHMUS, JTIEKapCTBEHHBIE ()OPMBI.

JdeMoHCcTpanuu.

CpaBHenue ckopocTu pasnoxenus H202 mon aeiictBuem ¢depMeHTa Karajiasbl U
Heopranndeckux katanuzatopoB: KI, FeCl3, MnO2. OG6pa3upl BUTaMUHHBIX
npenaparoB. [lomuButamunel. Wmmtoctpamuu — ¢otorpaduii  KUBOTHBIX  C
paznuuHbiMU (OopMaMHM aBUTAaMUHO30B. [lmakat ¢ m300pakeHUEM CTPYKTYpPHBIX
dbopmyn scTpaauoia, TECTOCTEpOHA, aipeHanuHa. BzanmoneiicTBre ajgpeHanuua ¢
pactBopom FeCl3. benkoBas mpupona UHCyiIMHA (IIBETHAs peakius Ha OCIKH).
[Tnakatel wiam komorpamMMmbl ¢ GopMylnamMu amuja CyJdb(paHUTOBON KHUCIOTHI,
auruaApodoaueBoi M JIOKHON AUTHAPOPOIMEBON KUCIOT, OCH3WINECHUIIUIIINHA,
TeTpaluKINHA, IleOTaKCuMa, aclIupUHa.

JlaGopaTopHbIe ONbITHI.

HcnbiTaHne pacTBOPUMOCTH aJpeHalMHAa B BOJAE M COJSHOM  KHCIOTE.
Oo6napyxeHue acrypuHa B rOTOBOM JIEKapCTBEHHOMN dbopme.
IIpakTH4yeckue 3aHATHS.

OO6napyxeHue BUTaMMHa A B mojicoyiHeyHOM Macie. OOHapyxkeHue ButamuHa C
B s010yHOM coke. OmpeneneHue BuTamMuHa D B ppiObeM KUpE HIM KypHUHOM
*KenTke. JlelicTBue aMMIIO3bl CIIIOHBI Ha Kpaxmall. JlelicTBHE NEeruaporeHasbl Ha
METWICHOBbIM cuHUM. JleficTBMe KaTana3bl Ha MEPOKCHJ BOJOpPOAA. AHAIN3
JIEKApCTBEHHBIX MPENapaToB, IMPOU3BOAHBIX CATUIUIOBON KHUCIOTHI. AHaIN3
JIEKapCTBEHHBIX MpenapaTos, MIPOU3BOIHBIX n-aMuHO(EHOoMA.
2. O0masi ¥ HeOpraHu4YecKast XuMHUs.

2.1. Xumusi — HayKa 0 BellecTBaXx.

CoctaB BemecTBa. XuMmudyeckue diaeMeHTh. CmocoObl  CyIIeCTBOBaHUS
XUMHYECKHX JJIEMEHTOB: aTOMBI, IPOCTHIE M CIOXKHBIE BenlecTBa. BemecTsa
MIOCTOSIHHOTO ¥ TEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
BemectBa  MOJNEKYyISIpHOTO H  HEMOJIEKYJISPHOTO ctpoenusi. CriocoObl

OTOOpakKeHUsI  MOJIEKYJ:  MOJEKYJSIpHbIE M CTPYKTypHbIE  (DOpMYIIbI;



IapOCTEP)KHEBBIE M MacuTabHble npocTtpaHcTBeHHble (CTroapra - bpurneta)
MOJEIN MOJIEKYIL.

HN3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJI. ATOMHas €IMHHIIA MAaccChl.
OTHOCUTENBHBIE aTOMHAass M MOJEKYJsIpHas Maccbl. KoamyecTBO BellecTBa U
€IUHULBI €r0 U3MEPEHUSA: MOJb, MMOJb, KMOJIb. Hucino Asorajapo. MomspHas
Mmacca.

ArperaTtHble COCTOSIHMSI BellecTBa. TBeploe (KpUCTAUIMUYECKOEe U aMOp(HOE),
KHUJIKOE U ra3000pa3HOe arperaTHbIe COCTOSIHUS BElIeCTBAa. 3aKOH ABOraJpo U €ro
cinenctBus. MonspHblid  00beM  BEIIECTB B Ta3000pa3HOM  COCTOSTHUU.
OObenMHEHHBIM Ta30BbIM 3aKOH W ypaBHeHue MenjgeneeBa—Kianeiipona.
Cmecu BemecTB. Paznuuusi MeXIy CMECSIMU U XUMUYECKUMHU COEAUHEHUSIMMU.
MaccoBas " oObeMHas JIOJIH KOMIIOHEHTOB CMECH.
JemoHcTpanum.

OneITHI, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUs Macchl BemecTB. Habop moneneit
aToMOB M Moiiekyn. Hekoropsle BemecTBa KoauyecTBOM B 1 Monb. Mogenb
MOJIIPHOTO 00BEMa Ta3o0B.

IIpakTH4yeckue 3aHATHS.

N3roroBnenne moneneid MOJIEKYJl HEKOTOPBIX OPraHMYECKUX U HEOPraHUYECKHUX
BemiecTB. OuncTKa BemecTB (GUIBTPOBAHUEM M JUCTHILIALIKMEH. OYUCTKA BEIIECTB
MIEPEKPUCTATIIU3ALUCH.

2.2. Ctpoenne aToma.

ATOM — cCi0xkHasg 4acTuua. JlokasaTeinbCcTBa CII0KHOCTH CTPOCHUS aToMa:
KaTOAHBIC W PEHTTEHOBCKHUE Tydd, (GOTOA(PdEKT, paarnoaKTUBHOCTD, DIICKTPOIIH3.
[Inanetapuas wmogenr aroma O.Pesepdopma. Crpoenme aroma mo H.Bopy.
CoBpeMEeHHBIE NPEICTaBICHUS O CTPOeHUH aroma. KopmycKyiaspHO-BOJIHOBON
JyaJlu3M 4acTHULl MUKPO- MUPA.

CocrtaB atomHOro sigpa. HykinoHbsl: IpOTOHBI U HEUTPOHBI. MI30TOMNBI M HYKIIUIBIL.
Y CTONYHUBOCTH SITIED.

DileKTpOHHAsE 000J104Kka aTomoB. [loHATHEe 00 »>JIEKTPOHHON opOuTaIu u

ANEKTpOHHOM oOJsake. KBaHTOBBIE umMcliia: riaaBHOE, OopOuUTalibHOE (ITOOOYHOE),



MarHuTHOE€ U CIOHHOBOE. PacmpeneneHue 53JIEKTPOHOB MO HSHEPreTUYECKUM
YPOBHSIM, MTOAYPOBHSIM U OpOUTAJISIM B COOTBETCTBUU C MPUHIIUIIOM HaWMMEHBIIEH
sHepruu, npuHiunoM llaynu u npaBunom ['yHaa. DneKTpoHHBIE KOH(MUTYpaUU
aTOMOB XMMUUYECKHUX AJIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XHMHUYECKUX
AJIEMEHTOB. DJICKTPOHHAs KiaccH(UKAIMg XMMHUYECKUX JJIEMEHTOB: s-, p-, d-, f-
AJIEMEHTHI.

JdeMoHCTpanuu.

dotorpdext. Monenu opburtaneir pa3nuaHON GOPMBL.

JlaGopaTopHBbIii ONBIT.

HaGmtoneHne CrnexkTpoB HCIYyCKAaHWS M TOTJIONMICHHUS COCAMHEHUN XUMHUYECKHUX
AJIEMEHTOB C MOMOIIILIO CIIEKTPOCKOTIA.

2.3. Ilepuoamueckmii 3akoH u Ilepuogumyeckas cucreMa XHUMHYECKHUX
yemMmenTOB [I.M.Menneseena.

OTkpbiTHE NEePUOTUIECKOT0 3aKOHA. [IpeanochUIKu: HAKOIJICHHE
dakTonoruueckoro marepuana, padbortsl npemmecrseHHUKOB (I.B.JleGepeiinepa,
A.D.lllankyprya, JIx.A.Heronennca, JI.LFO.Metiepa), chezn xumukoB B Kapicpyn,
nuyHocTHhle  kadectBa  J[.M.MengeneeBa. Otkpeitue  JI.M.MennaeneeBbiM
[lepuoanueckoro 3aKoHa.

Ilepuoanuecknii 3ak0H U cTpoeHue aroma. M3oromnbl. CoOBpeMEHHOE MOHSITHE
XUMUYECKOT0  3JieMeHTa.  3akoHomepHocTh I. Mo3mu.  CoBpemeHHas
dopmynupoBka Ilepuonnueckoro 3akona. llepuogmdeckas cucremMa U CTPOCHHE
atoma. Ou3nyeckuili cMbICI MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB T'PYIIIIBI U
nepuoaa. llepuoguueckoe HW3MEHEHHE CBOICTB 3JIEMEHTOB: pajguyca aToMma;
SHEPIUM  HMOHMW3ALMM;  DJIEKTPOOTPULIATENIBHOCTH.  [IpUuMHBI  HM3MEHEHHS
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B IpyInax v Nepuoiax, B
TOM 4uclie OOnbpIMX W cBepxOonbpimux. 3HaudeHue [lepmommueckoro 3akoHa |
[Tepuonuueckoit cuctembl xumuueckux osnemeHTtoB J[.M.MengeneeBa mis
pa3BUTHUSA HayKH u MOHUMAHMUS XUMHUYECKOU KapTUHBI MHUpa.
JdemoHcTpanum.

Paznuunbie BapuaHTbl TaOnuubel [lepuoguyeckoid  CUCTEMBI  XMMHUYECKUX



sanementoB J[.M.MengeneeBa. OOpa3ipl MPOCTBIX BEIIECTB OKCHUAOB H
rugpokcunos sneMeHTos Il nepuona.

JlabopaTopHBIii ONBIT.

CpaBHEHHME CBOMCTB MPOCTHIX BEUIECTB, OKCUJOB U THAPOKCUIIOB 31eMeHTOB III
nepuo/a.

2.4. CTpoeHue BelecTBa.

ITonsiTHEe 0 XHMHYECKOW CBA3U. TUIBI XMMHUYECKHMX CBSI3€U: KOBAJICHTHAs,
MOHHAsI, METAJJINYECKast U BOJOPOIHAS.

KoBanenTHass xuMu4yeckasi cBsi3b. J/[Ba MexaHu3zMa 0Opa3oBaHMsI ITOW CBS3U:
OOMEHHBIN M JOHOPHO-aKIEeNTOPHbIA. OCHOBHBIC MapaMETPhl ATOTO THUIA CBSI3U:
JUTMHA, TPOYHOCTb, YIrOJI CBSI3M WJM BaJEHTHbIM yroa. OCHOBHBIE CBOWCTBa
KOBQJEHTHOW  CBSI3U:  HACBILIEHHOCTb,  MOJSIPU3YEMOCTb U MPOYHOCTb.
DONEeKTPOOTPUIIATEILHOCTh U KJACCU(PUKAIMS KOBAJEHTHBIX CBS3EH IO 3TOMY
IIPU3HAKY: MOJIApHAs U HENOJISIpHAs KOBAaJCHTHbIE CBA3U. [loJspHOCTH CBs3U U
HOJIIPHOCTh MOJIEKYJbl. Croco® TepeKkpbIBaHUs JJIEKTPOHHBIX — OpOuTaneil u
KJaccuuUKalsl KOBAJICHTHBIX CBs3ed IO 3TOMY IMPU3HAKy: G- W T-CBSA3M.
KpaTtHOoCTh KOBaJeHTHBIX CBs3ed W KiIaccU(PUKaAIUsi HUX IO ITOMY TMPU3HAKY:
OJWHAPHBIE, IBOMHBIC, TPOMHBIC, MTOJYTOPHBIC. THUIMBI KPUCTAINIMYECKUX PEIIETOK
y BELIECTB C 3TUM THUIIOM CBA3HM: aTOMHBIE W MOJEKYJsIpHblEe. Duznueckue
CBOKCTBA BEILIECTB C STUMU KPUCTAJUIMYECKUMHU peLIeTKaMHU.
HNonnas xumuueckasi c¢Bsi3b. KpailHuil Ciaydail KOBaJICHTHOM IOJSPHOU CBSI3H.
Mexanu3M o0pa3oBaHUs MOHHOUM CBsi3U. VOHHBIE KPUCTANIMUECKHE PEIICTKH MU
CBOWCTBA BEUIECTB C TAKUMH KPUCTAILIAMMU.

MeTtajinyeckass XuMudeckass cBfi3b. OCOOBIM THI XHUMHYECKOM CBSI3H,
CYIIECTBYIOIIUM B METAJUIAX U CIUIaBax. E€ OTIIMYMSA U CXOACTBO C KOBAJEHTHOU U
MOHHON  cBsi3siMu.  CBOMCTBA ~ METANNIMYECKOW  CBA3U.  MeTtainueckue
KPHUCTAJUIMYECKUE PEUIETKM W CBOMCTBAa BELIECTB C TAaKUMHU KPUCTAJLUIAMMU.
Boaopoanasi xumMudeckasi cBsi3b. MexaHu3M oOpa3oBaHHMs TakoW CBsi3u. Ee
KJIacCU(pUKaAUsA: MEXKMOJIEKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAST BOJOPOJHBIE CBSI3U.

MonekyIsipHble KPUCTAUIMYECKUE PEUIETKH I 3TOro Thmna cBs3u. dusnueckue



CBOMCTBA BEIIECTB C BOLOPOJHOM CBA3BIO. buosormyeckas poyib BOJOPOIHBIX
CBSI3€l B OpraHM3alluy CTPYKTYp OuomnoauMmepoB. ExuHas mpupoaa XUMHUYECKUX
CBSI3€H: HAIMYME PA3JIMYHBIX TUIIOB CBSI3€M B OJHOM BEIIECTBE, NEPEXO OJAHOIO
THUIIA CBA3U B APYIOM U T.II.

Kommniiekcoo0pa3oBanmue. [TousiTue 0 KOMIIJIEKCHBIX COCMHECHUSIX.
Koopaunanmonnoe 4uciao KoMIUIEKCOoOOpa3zoBatelia. BHYTpeHHssI M BHEIIHSS
chepa xomriiekcoB. HomeHkiIaTypa KOMILIEKCHBIX coeluHeHuil. Ux 3HadeHwue.
JdeMoHCTpanuu.

Mogenn MoOJEKynd pa3IuyHOW apXUTEKTypbl. Mojenu u3 BO3AYIIHBIX IIAPOB
OPOCTPAHCTBEHHOTO PACIMONIOXKEHUsT Sp-, SP2-, SP3- rubOpuaHbIX opOuTase.
Moaenu KpUCTaINIMYECKUX PEIETOK pa3audHoro tuna. Moaenu monekyn JHK u
Oenka.

JlaGopaTopHbie ONBITHI.

B3anmogelicTBuE MHOTOAaTOMHBIX CIIMPTOB C GbeaMHroBoi  KHJIKOCTHIO.
KauectBennsie peakiiuu Ha noHbl Fe2+ u Fe3+.

2.5. Tloaumepsl.

Heoprannyeckne mosmmepsnl. [lomuMepsl - mpocTele BelIECTBA C ATOMHOWU
KPUCTAJUIMYECKON PEIIETKOM: aJJIOTPONHBIE BHUJIOM3MEHEHHUs yriiepoaa (anmas,
rpadut, KapOuH, (QyuiepeH, B3aUMOCBSA3b THOpUIM3AIMA OpOWUTaNIeH y aTOMOB
yriaepoaa ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM aJJIOTPOMHBIX MOIU(DHUKALINN); CeTeH
U TEJUTyp LENOoYeyHOro cTpoeHus. [lonumepsl — cloKHBIE BEIIECTBA C ATOMHOMU
KPUCTAJJIMYECKOW PEIIeTKOM: KBapll, KpeMHE3eM (IUOKCUIIHBbIE COECIHHEHUS
KpeMHUsI), KOPYHJ (OKCHJ aJIOMUHMS) W QIIOMOCWJIMKATHI (TOJIEBBIE IIIATHI,
CIoja, KaoiuH). MuHepanbl u ropHble mnopoabl. Cepa mJIacTUYECKas.
MuHepaibHOE BOJIOKHO — acOecT. 3HadyeHHWE HEOPTaHWMYECKUX MPUPOTHBIX
MOJUMEPOB B (DOPMHUPOBAHUM OJHOM M3 TEOJOTHYECKUX 00o0youek 3eMiu —
JTUTOCHEPHI.

Oprannyeckne nmoaumepbl. CriocoObl UX MOJYUYEHHUS: PEAKIIUU MOJIUMEpPU3alUU
u  peakuuu  nojukoHaeHcauuu. CTPyKTypbl  MOJUMEpPOB:  JIMHEHUHBIE,

pPa3BETBIEHHBIE W  NPOCTPAHCTBEHHbIE. CTPYyKTYpHpOBaHUE  TOJIUMEPOB:



BYJIKAHU3ALIMS Kay4yKOB, nyOneHue OEJIKOB, OTBEPKICHHE
MOJIMKOHICHCAIIMOHHBIX TONMMepoB. Kitaccudukaius moaumMepoB Mo pa3audHbIM
MpU3HAKaM.

JlemoHcTpanum.

Komnekuun miactMacc, KaydyykKoB, BOJIOKOH, MHMHEPAJIOB M TOPHBIX IOPOI.
MuHepanbHO€ BOJIOKHO — acOecT — W u3lenus u3 Hero. Mojend MoJeKyl
oenkos, JJHK, PHK.

JlaGopaTopHbIe ONbITHI.

O3HakoMjieHHe ¢ O0Opa3llaMH IUIACTMAacC, BOJIOKOH, KaydyKOB, MHUHEPaJOB H
ropasix mopoa. IIpoBepka macTMacc Ha BJIEKTPUYECKYH0 MPOBOJAUMOCTb,
rOprOYeCTh, OTHOIIEHHWE K PacTBOpaM KHUCJIOT, WIENOYeH U OKHUCIUTEIEH.
CpaBHEHME CBONCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJACTMAcC.
[Tonyuenune HUTEH W3 KaPOHOBOW WJIU JIABCAHOBOU cMOJIbl. OOHapyKeHHe XJiopa
B MTOJIMBUHHWIIXJIOPHU/IE.

2.6. IlncnepcHbie CUCTEMBI.

IlonsiTne o nucnepcHbIX cucremMax. Knaccuduxamusi AUCTIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHUS AUCIEPCUOHHON Cpeabl M JAUCIEPCHOMN
¢a3spl, a TakKe Mo pa3- Mepy UX YacTull. [ pyOoaucepCcHbIe CUCTEMBI: IMYIbCUU U
cycneH3uu. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (30JI4 U €M) U UCTUHHBIE
(MOJIEKyJIIpHBIE, MOJCKYJISIPHO-UOHHBIE UM  HWOHHBIC). Oddexr Tunmamns.
Koarymsamus B KOJUIOMJHBIX  pacTBOpax. Cunepesuc B ressx.
3HayeHMe [UCHEPCHBIX CHCTEM B JKHBOWI M HEXKUBOW mpupoae H
NMPAKTUYeCKON KNU3HM 4YeJIOBeKA. DMYIbCUM U CYCHEH3UH B CTPOUTEIIbCTBE,
MUAIIEBOM W MEAUUUHCKOW MPOMBIIIJIEHHOCTH, KOCMETHKe. buonornueckue,
MEJIUIIMHCKUE U TEXHOJIOTUYECKHUE 30JIM. 3HAUCHHE Teliel B OpraHu3aluu >KUBOUN
MaTrepuu. bHOIOrM4yeckue, IMHUILIEBbIE, MEAULIUHCKUE, KOCMETHYECKUE TENH.
Cunepesnc kak (pakTop, OMpPENeSIOMUiA CPOK TOAHOCTH MPOIYKIIUA HAa OCHOBE
resneil. CBepThIBaHME KPOBH KaK OMOJIOTMYECKHM CUHEpPE3UC, €ro 3HadyeHHeE.
JdeMoHCTpaIUH.

Buapl nucnepcHbIX CUCTEM M UX XapakTepHble npu3Hakd. [IpoxoxneHue iyua



CBETa uepe3 KOIOUWAHBIE W MCTHHHBIE pPAacTBOpPBl (3P deKT Tunnpans).
JlaGopaTopHbIe ONbITHI.

[lonyyenue cycnensuu cepbl U Kanugonu. [lonyyeHue sMylbCUH paCTUTEIBHOTO
Macina u Oenzona. [lomydyenuwe 3oms kpaxmana. llomyudeHue 305 cepbl U3
THOCYJb(haTa HATPHUSL.

2.7. XuMHn4ecKue peaKiumu.

Kaaccnpuxanmss XMMHYECKUX peakuMil B OPraHUYecKOil M HEOPraHu4ecKou
xumuH. [lonstue o xumuueckoil peakuuu. Peakumu, uaymue 0e€3 M3MEHEHUs
KaueCTBEHHOTO COCTaBa BELIECTB: aJUIOTPONM3ALMSA U H3omepusauus. Peakuuu,
UAYILIHAE C N3MEHEHHEM COCTaBa BEIIECTB: M0 YHUCIY U XAPAKTEPY PEarupyrolnux U
oOpa3yromuxcsi BemecTB (pa3ioKeHUs, COCIWHEHHUs, 3aMelleHusi, oOMEHa); I0
U3MEHEHHIO CTENIEHEN OKHUCIICHUS DJIEMEHTOB (OKUCIUTEIHLHO-BOCCTAHOBUTEbHBIE
U HE OKHUCJIHTEIbHO - BOCCTAHOBHUTEIBHBIE DPEAKIMH); MO TEIIoBoMY 3(hPeKTy
(9K30- ¥ dHIOTEpMUUECKHE); 1O (ha3e (TOMO- U TETEPOTreHHbIE); IO HATPABICHUIO
(oOpatumble U HeOOpaTuMble); MO  HMCIOJB30BAaHUIO  KaTalu3aTopa
(kaTanUTHYECKUE W  HEKAaTAIMTUYECKHE); TI0 MeXaHu3My (paauKaibHbIE,
MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NPOTEKAHUS XMMHUYECKHUX Ppeakuui. BHyTpeHHsAS »sHeprus,
SHTAJbIUA. TermmoBod d3PGEKT XUMHUYSCKHX peaknui. TepMOoXuMHUYECKue
ypaBHeHus. CTaHmapTHas SHTAIBIHUS peakiuil U oOpa3oBaHMs BEIIECTB. 3aKOH
I"'".I'ecca u ero ciaeacTBus. JHTPOMIUSL.

Cxopoctb xumMudeckux peakumid. [lonarue o ckopoctu peakiuid. CKOpPOCTb
rOMO- U TE€TEPOTr€HHOW peakiuu. JHeprusi akTuBauuu. DakTopbl, BIUAIONIME Ha
CKOpPOCTh XUMHUYECKON peakuuu. [Ipupona pearupyromux Bemects. Temmeparypa
(3akon Baat—Todda). Konmenrpanmsa. Kartammzatopsl u kaTanm3: TromMo- H
rETEPOT€HHBINA, UX MEXaHUu3Mbl. DEPMEHTHI, NX CPABHEHUE C HEOPraHUYECKHUMU
KaTaJu3aTopamMu.  3aBUCUMOCTb  CKOPOCTHM  pPEAaKUUM  OT  MOBEPXHOCTH
COIIPUKOCHOBEHMS PEArnpyOIINX BEIIECTB.

O0paTumMocTh XMMHYECKHX peakuuil. XuMu4eckoe paBHoBecHe. [loHaTue o

XHUMHYCCKOM PaBHOBCCHH. PaBHOBecHEIE KOHOCHTpALUH. I[I/IHaMI/I‘-IHOCTB



XUMUYECKOro paBHOBecus. DakTopbl, BIUSIOINIME HA CMEIICHUE pPaBHOBECHUS:
KOHIIGHTpalus, JaBieHue, Temneparypa (mpuniun Jle [Tatenbe).
JdeMoHCcTpanuu.

[IpeBpamenue kpacHoro docdopa B Oenblif; KUCIOpoa B 030H. Mojenu OyTaHa
u u3zoOyrtana. [lomydyenwe kuciopona M3  MEPOKCHAA  BOJIOPOAA M BOJBIL;
neruaparanus dtanosa. Lenouka npepamenuit P — P205 — H3PO4; cBoiicTBa
YKCYCHOM KHCIIOTBI, peaklMu, UAylue ¢ o0pa3oBaHUEM OcCajika, raza M BOJIbI;
CBOICTBAa METAJUIOB, OKHCJICHHE albJIeTHAa B KUCJIOTY W CIOHMpPTAa B albJIETU].
Peakiiuu ropenusi; peakiyu 3HA0TEPMUUECKUE HA MPUMEPE PEAKIIMU Pa3I0KCHUS
(7TaHONA, KaJIMHHOW CENUTPHI, OMXpoMara aMMOHHUS) M HK30TEPMHYECKHE Ha
npuMepe peaxkiui coenuHeHus (oOecuBeyrBaHUE OPOMHOM BOJBI U PacTBOpA
nepMaHraHarta Kajausi STUJICHOM, ralieHue U3BeCTH U Jp.). B3aumoneiicTBue muHka
C pacTBOpaMH COJISSTHOM W CEpPHOM KHCIOT MPU Pa3HBIX TeMIleparypax, pasHbIX
KOHLEHTPALMAX COJSHOW KHUCJOTHI; pPAa3JIOKEHUE IMEpPOKCHAA  KUCIOpoJa ¢
nomolipio okcuaa mapranna (IV), karamassl ceIporo msica U ChIporo KapToQes.
B3anmopelicTBue 1MHKA Pa3IuyHOM MOBEPXHOCTH (MOPOIIKA, MbUIA, T'PAHYJ) C
KHCIIO- TOW. Mopens «kunsimiero ciuosi». CMelenne paBHoBecus B cucreme: Fe3+
+ 3 CNS— «— Fe(CNS)3; ombuleHHE XKHUPOB, peakluu dSTepuUKAIIH.
3aBUCHUMOCTh CTETIEHHU 3JIEKTPOJIUTUYECKON NHCCOLMALNUA YKCYCHOM KHUCIIOTBHI OT
pazbapnenusi. CpaBuenue coiictB 0,1 H pacTBOpoB cepHON M CEPHUCTON KHUCIOT;
MypaBbUHOW M YKCYCHOW KHUCJIOT; THUAPOKCUIOB  JINTHUS, HATpUS M Kalusi.
JlaGopaTopHble ONbITHI.

[lonyueHue kuciaopoga pasioXKeHUEM NepoKCcUIa Bojopoda U (Win)
nepMaHranara kanusa. Peakiuu, uaymme ¢ oOpa3oBaHHEM OCajKa, ra3a WA BOIBI
JUISl OpPTAaHUYECKUX U HEOPTaHUYECKUX KUCIOT.

2.8. PacTBOpHBI.

IHousitue 0 pactBopax. PU3NKO-XUMHUYECKAsI TPUPOJIa PACTBOPEHUS U PACTBOPOB.
B3aumopelnicTtBue pacTBOPUTENsE M PACTBOPEHHOTO BemiecTBa. PacTBOpUMOCTH
BemiecTB. CrnocoObl BBIPAXKEHUS KOHIIEHTpAlMd pacTBOPOB: MaccoBas JOJs

PaCcTBOPEHHOI0 BElIeCTBa (IIPOLIEHTHAS ), MOJISIPHASL.



Teopusi 2J1eKTPOJUTHYECKON AUCCOMALMU. MEXaHU3M THCCOLMAIMU BEIIECTB
C pa3IMYHBIMU TUMAMHU XUMHUYECKUX CBsI3€d. BKilag pyCCKUMX yYEHBIX B pa3BUTHE
MPEACTaBICHUN 00 BIEKTPOJUTHYECKON aucconuanu. OCHOBHBIE TMOJIOKEHUS
TEOPUU  BJIEKTPOJUTHYECKON  auccouuanuu. CTeneHb 3JIEKTPOIUTAYECKON
auccouanv M (akTopel ee 3aBUCUMOCTH. CUIIBHBIE M CPEIHHUE DJIEKTPOJIUTHI.
Hucconmanuss Bonbl. Bopopoanslii mnokasarens. Cpena BOAHBIX PacTBOPOB
ANEKTpoNuTOB. Peakuun oOMeHa B BOJHBIX pacTBOpax dJIEKTPOJIUTOB.
I'maposan3 kak oOMeHHbIH mpouecc. HeoOpaTuMblil rHApOIN3 OpraHMYEeCKUuX U
HEOPraHWYECKUX COCJAMHEHUN M €ro 3HAYCHUE B MPAKTUYECKOW AEATEIbHOCTHU
yesioBeka. OOpaTumslil ruaponu3 coneid. Crynenyatsid ruaponus. [Ipaktuueckoe
NpUMEHEeHHe THuaposin3a. [Haponn3 opraHMdYecKux BemecTB (O€iIKOB, >KUPOB,
yIJI€BO/IOB, MOJUHYKICOTHAOB, AT®) u ero OHUONOrMYECKOE U MPAKTUYECKOE
3Ha4YECHHUE. OMbLieHNE KUPOB. Peakuus aTepUPUKAIIH.
JdeMoHCTpanIuu.

CpaBHEHUE  3JIEKTPONPOBOJHOCTH  PAaCTBOPOB  BIIEKTPOJIUTOB. (CMmemieHue
paBHOBECHUS TUCCOIMAIINY CJIa0bIX KUCIOT. MHIUKATOPHI U U3MEHEHUE UX OKPACKHU
B pa3HbIX cpenax. CepHOKHUCIBIN M (EepMEHTATUBHBIA TUIPOIU3 YTIEBOIOB.
['unponus kapOboHATOB, CyIb()ATOB M CHIIMKATOB IIETOYHBIX METAIJIOB; HUTPATOB
CBHUHIIA (IT) 503051 [IMHKA, XJIOpUa aMMOHWUSL.
JlaGopaTopHblii ONIBIT.

Xapakrep IUCCOLMALNY PA3JIMYHBIX THIPOKCUIOB.

IIpakTH4eckoe 3aHsTHE.

[IpurorosiieHre pacTBOPOB PA3JIMYHBIX BUJOB KOHIECHTPALUY.

2.9. OxuCINTENbHO-BOCCTAHOBHUTE/IbHbIE PeaKIUU. JJIEKTPOXHMHYECKHE
MPOLECCHI.

OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE peaKkuum. Crenenn OKUCJIEHUS.
BoccranoButenn u okuciaurenu. OKUCIEHHE M BOCCTaHOBJIEHUE. Baxkuelue
OKHCJIUTEIM M BOCCTAHOBUTENIH. BOCCTAaHOBUTENBHBIE CBOMCTBA METAIOB —
MPOCTHIX BemEeCTB. OKUCIUTEIBHBIE U BOCCTAHOBUTEIILHBIE CBOMCTBA HEMETAIIJIOB

— IMPOCTBHIX BCHICCTB. BoccTranoBuTenbHBIE CBOMCTBA BCIICCTB, O6pa3OBaHHI>IX



AJEMEHTaMH B HU3IIEH (OTpPUIATEIBHOMN) CTENEeHU OKHUCIeHUS. OKUCIUTEIbHbIC
CBOMCTBa BEIECTB, OOpa30BaHHBIX JJIEMEHTAMH B BBICIICH (MOJOXUTEIHLHOMN)
CTErneHu OKucieHUs. OKUCIUTENIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB,
0o0pa3oBaHHBIX  d3JIEMEHTAMH B  MPOMEKYTOUHBIX  CTEMEHAX  OKHUCIICHHUS.
Knaccupuxkanuss OKHCIUTETBHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakuun
MEXAaTOMHOTO H MEXMOJEKYJIIPHOTO OKHUCICHUSA-BOCCTAHOBJIEHUs. Peakuun
BHYTPUMOJICKYJISIPHOTO OKHUCJICHHSI-BOCCTAHOBIICHUS. Peakuum CcamMOOKUCIICHUS-
CaMOBOCCTaHOBJICHHSI  (AMCIPONOPIIMOHUPOBAHUS).  MeEToIbl  COCTaBJICHUS
YpaBHEHUN OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKuil. MeToj 3JIE€KTPOHHOTO
Oamanca. BnusiHue cpenpl Ha NPOTEKAHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB.

XuMHYeCKHe MCTOYHUKHM TOKA. DJEKTPOJHbIC MOTEHIMANBL. Pl cTaHAapTHBIX
AJIEKTPOJHBIX MOTCHIIUATIOB (JIIEKTPOXUMHUYCCKUM Pl HAMPSHKEHUH METaJIOB).
[anbBaHMueckue BJIEMEHTHl M HPUHIUOBL UX  paborel.  CocTaBieHue
raJIbBAHUYECKUX 3JIeMeHTOB. O0Opa3oBaHKe TaIbBAHUUECKHUX Map NMPU XUMUYECKHUX
npoueccax. ['anbBaHMYECKHE HIIEMEHTHI, MPUMEHSEMbIE B IKU3HHU: CBUHIIOBAs
aKKyMyJIsiTOpHasi Oartapesi, HUKEIb-KaJMHUEBbIE OaTaped, TOIIUBHBIE AJIEMEHTHI.
DJIEKTPOJIN3 PACIUIABOB M BOJAHBIX PacTBOPOB 3JIeKTPOJUTOB. IIponecchl,
IPOUCXOISAIIME HA KaTOAE U aHOJE. YPABHEHUS DJIEKTPOXUMHYECKUX IMPOIECCOB.
DNEeKTpOau3 BOAHBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOAAMU. DIEKTPOJIU3 BOJHBIX
pacTBOpPOB € pacTBOPUMBIMHM  3jeKkTponamu. [Ipakthueckoe mnpuMEHEHUE
AJIEKTPOJIN3A.

JemoHcTpanum.

BoccranoBnenue auxpomarta kanus HMHKOM. Boccranosnenne okcuaa meau (II)
YIJIEM W BOAOPOJAOM. BoccTaHOBIEHHME QuUXpomara Kajvs STWIOBBIM CIIMPTOM.
OxkucnutenbHble CBOMCTBA a30THOW KHUCIOTHL. OKHUCIHUTENIbHBIE CBOWCTBA
nuxpomara kanus. [anpbBaHMuYecKuMe DdJIEMEHTbl U OaTrapedKu. DIEeKTPOJu3
pactBopa xsopuaa meau (II).

JlabopaTopHbIe ONbITHI.



B3aumopenictBue MeTauioB ¢ HEMETalZlaMM, a TaKKe C pacTBOpaMM COJICH U
pacTBOpaMu KHUCJIOT. B3auMonencTBHE CEPHOM M A30THOW KHUCIOT C MEJIBIO.
OxkucnuTenbHbIE CBOMCTBA IEPMAHTaHATa KAJIAS B PA3JIUYHBIX CPEAAX.

2.10. Kaaccudpuxanus BELIECTB. IIpocTeie BeIeCTBA.
Kaaccudpuxanus HeopraHmveckux BemecTB. [IpocTeie M CI0KHBIE BEIIECTBA.
Oxcunpl, ux knaccupukanus. ['Mapokcuabl (OCHOBAaHMS, KUCIOPOACOAEpPKALIUE
KUCTIOTHI, aM(oTrepHble TUAPOKCUIbI). Kucnotel, nx knaccudukanus. OcHOBaHUS,
ux kiaccupukanus. Coilu cpeaHue, KHUCIble, OCHOBHbIE M KOMILJIEKCHBIE.
Metaniasbl. [lonoxxkeHue MeTaqIoB B MEPUOAMYECKOW CHCTEME UM OCOOEHHOCTH
CTpPOEHHMSI UX aTOMOB. lIpocTeie BenmiecTBa — METAJUIBl: CTPOCHHE KPHUCTAILUIOB U
MeTajinyeckas XuMuueckas cBia3b. O0ume (Quanyeckue cBOMCTBA METAIOB U MX
BOCCTAHOBHTEJIbHBIE CBOMCTBA: B3aMMOJICHCTBUE C HEMETalaMU (KUCIOPOJIOM,
raJloreHamMmu, Cepoii, a30TOM, BOJIOPOJIOM), BOJIOM, KUCIOTaMU, paCTBOPaMu COJIeH,
OPraHMYEeCKUMH  BEIleCTBaMU  (CIUpTaMu,  rajoreHajJKkaHaMHu,  (EHOJIoM,
KHACJIOTaMH), meaoyaMu. OKCUABI U THAPOKCUBI METAIIIIOB. 3aBUCUMOCTh CBOWCTB
TUX COCIAMHEHHM OT CTENEHEW OKHCIECHMS METAJUIOB. 3HAYEHUE METAIJIOB B

IMpupoAc U )XU3HU OPTaHNU3MOB.

Koppo3uss  merassoB. Ilondatue  xoppo3un.  XuMHYECKass  KOPPO3HS.
OnekTpoxuMuueckas kKoppo3us. CrocoObl 3aIllUThl METAJIOB OT KOPPO3HH.
O6mme cnoco0bI MOJYy4YeHUs1 MeTaLI0B. MeTauibl B npupojie. Metamnyprusi u
€e BHJbI: NUPO-, TUAPO- U IJIEKTPOMETAJUIYprusi. DJEKTPOJIM3 PaCIUIaBOB H
pacTBOPOB  COEAWHEHHM  METAUIOB W €ro  MNPAKTHYECKOE  3HAYCHHE.
Hemetamasl. [lonoxxenne HemeramwioB B [lepuoandeckoii cucreMe, 0COOCHHOCTH
CTPOCHHUS WX aTOMOB. JEKTPOOTPUIATEIBHOCTh.  biaropojiHpie  Tra3bl.
DJIEKTPOHHOE CTPOCHHUE AaTOMOB OJIarOPOJHBIX Ta30B MU OCOOCHHOCTH HUX
XUMHUYECKMX W (U3UUYECKUX CBOMCTB. Hemeramnsl — mpocThie BemiecTtBa. Mx
aTOMHOE U MOJICKYJISIpPHOE CTPOCHHE HX. AJUIOTPONHUsA. XHUMHUYECKHE CBOWCTBA
HeMeTauioB. OKHCIUTENbHBIE CBOWCTBA: B3aUMOJECHCTBUE C MeETaJlJIaMH,
BOJIOPOJIOM, MEHEE DJICKTPOOTPHUIATEIILHBIMU  HEMETAJIaMH, HEKOTOPBIMH

CJIOKHBIMH BCHICCTBAMHM. BoccranoBuTenbHbIE CBOMCTBA HEMETAJIOB B PCaAKIMAX



¢ (GTOpOM, KUCIOPOJOM, CIIOKHBIMU BEIIECTBAMU — OKHUCIUTEISIMU (a30THOU U
CEpHOM KHCTOTaMu U Jp.).

JeMoHcTpanum.

Komnexkuuss  «Knaccudukanus  HEOPraHMYECKHMX  BEHIECTB» UM 00paslibl
npenacrasureneid kiaaccoB. Komnekuusa «Knaccudukaiyss OpraHMuecKuX BEIIECTBY
u o0pasibl TpejacTaBuUTeNeH KiaaccoB. Mojenu KpUCTAUIMUECKUX PEIIETOK
mertauioB. Komekius MeTauioB ¢  pa3HbIMM  (PU3UYECKUMH CBONCTBAMH.
B3aumopelictBue nuTHS, HaTpUsl, MarHus W >Kejie3a C KUCIOPOAOM; IIEIOYHBIX
METaJIIOB ¢ BOJOM, ciupTaMu, (PEHOJIOM; IIMHKA C PACTBOPAMU COJISTHOM U CEpHOMU
KHUCJIOT, HAaTpUs C CEpOM; alIOMUHMSI C MOJIOM; JKejle3a C PacTBOPOM MEIHOTO
KyIopoca; aJlOMUHUS C pACTBOPOM €AKOro HaTpa. OKCHABI U TUAPOKCHUIBI XpOMa.
Koppo3usit MeTaiiyioB B 3aBUCUMOCTH OT YCJIOBHH. 3alllMTa METAJJIOB OT KOPPO3HU:
00pasIbl «HEPKABEEK», 3alIUTHBIX MOKPBITHH. Komiekuusa pya. DIexTposin3
pacTBOpoB cosieli. Mojenu KpUCTATMUECKUX PEIIeTOK Hoaa, aamasa, rpadmura.
Amnorponius  docdopa, cepbl, kuciaopoaa. BsaumopeilicTBue Bojopoma ¢
KHUCIIOPOJIOM; CYPbMBI C XJIOPOM; HATpUsl ¢ HOJIOM; XJIOpa C pacTBOpOM Opomuja
KaJlis; XJOPHOW M CEpPOBOAOPOJHON BOJBI; OOECIBEUYMBAHHE OPOMHOW BOJIbI
STUJICHOM WJIM alleTHUJICHOM.

JlaGopaTopHble ONbITHI.

O3HakoMJieHHEe ¢ o0pa3amMu MpeICTaBUTENICH KIIaCCOB HEOPTaHUYECKUX BEIIECTB.
O3HakoMiieHHE C 00pa3laMH MPEeACTABUTENICH KIACCOB OPraHMYECKUX BELIECTB.
O3nakominienue ¢ koiiekuued pyxd. [lomydenwe Kuciopoaa U €ro CBOICTBA.
[Tonyyenue Bomopoma u ero cBoWcTBa. IlomydeHue TUIACTUYECKOM CEPBI,
XUMHYECKHUE CBOMCTBA cepbl. B3auMoaelcTBHE METAIIOB C PACTBOPAMHU KHUCIIOT U
cosieir. CBOMCTBa yTJiIs: aJCOpPOIMOHHBIC, BOCCTAHOBHTEIIbHBIC. B3aumopercTBre
[MHKA WIA aJTIOMHHUS C PAaCTBOpaMU KHUCIOT U menoueid. OKpalinBaHue IiaMeHu
KaTUOHAMM IIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIIOB.

2.11. OcHOBHBIE KJIACCHI HEOPraHMYECKHUX U OPraHUYeCKUX COeJAMHEHHH.

BOIlOpOI[HbIe COCANMHCHHUSA HEMCECTAJIJIOB. HonyquI/Ie dMMHAKa 1 XJIOpOBOAOpOaa



CUHTE30M MU KOCBEHHO. Pusmueckue cBorcTBa. OTHOIIEHHE K BOJE: KHCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxkcuabl W aHrWAPUABI  KapOOHOBBIX KkuciaoT. HeconeoOpasytoume u
cosieoOpasyromue okcuibl. KucnoTHsle okcuabl, ux cBoiicTBa. OCHOBHBIE OKCHUIBI,
UX CBOMCTBA. AM(OTEpHbIE OKCHJbI, UX CBOWCTBA. 3aBUCUMOCTH CBOMCTB OKCHUIOB
METaJJIOB OT CTENEHH OKHUCIICHUS. AHTUAPUABI KAPOOHOBBIX KUCIOT KaK aHAJIOTU
KHCJIOTHBIX OKCUJIOB.

Kuciaorsl opranmyeckue M Heopranmveckue. KuHCIOTBI B CBETE TEOpUU
ANEKTPOJINTUYECKON nucconranuu. KHCiIoTel B CBETE€ NMPOTOJIUTUYECKON TEOPHUHU.
Knaccudukanus opraHnyeckux M HeOopraHM4eckux kucior. OOmive cBoiicTBa
KHCJIOT: B3aMMOJICMICTBUE OPraHUYECKUX U HEOPraHUYECKUX KUCIOT C METalaMH,
OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMU U THIPOKCUIAMHU, COJISIMU, 00Opa3oBaHUE
CIOXHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHON CEPHOM U a30THOM
KHCJIOT.

OcHoBaHusI opraHuM4YeckHe M Heopranmyeckue. OCHOBaHHS B CBETE TEOPHUHU
ANEKTPOJIUTHYECKOM aucconuanud. (OCHOBaHUSI B CBET€ MPOTOJIUTHYECKOU
teopun. Krnaccudukamuss oOpraHMYECKMX W  HEOPraHMYECKUX OCHOBAHUM.
XUMUYECKHE CBOMCTBA IIEIO0YE M HEPaCTBOPUMBIX OCHOBaHMH. CBoicTBa
OECKUCIIOPOIHBIX OCHOBAaHMI: aMMHUaka U aMUHOB. B3anMHOe BIusiHUE aTOMOB B
MOJIEKYJIC AaHUJINHA.

AMQoTepHbIe OpraHMvYecKkrue M HeOpPraHW4YecKHe coeMHeHHsl. AMQoTepHbIE
OCHOBaHHMsI B CBETE€ NPOTOJUTHUECKON Teopuu. AMQPOTEPHOCTH OKCHIOB H
TUAPOKCUIOB NEPEXOJHBIX METAUIOB: B3AUMOJEHUCTBUE C KUCIOTAMHU U IIEIOYaAMU.
Couu. Knaccudpukanuss u XxuMu4eckue cBorcTBa cojeil. OCOOEHHOCTH CBOWCTB
COJIEW OPraHNYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'eHeTn4yeckasi CBSA3b MEXKAY K/IaCCaMH OPraHMYeCKHMX M HEOPraHUYeCKHX
coequHeHu. [loHsATHE O TEHETHYECKOW CBA3M W TEHETHYECKHX pPANaX B
HEOPraHUYEeCKONM M OpraHndeckod xumuu. ['eHeTnueckue psanbpl Metamia (Ha

npuMepe KalblUsi W >Kele3a), HeMmeTauia (Cepbl M KpPEeMHHS), HEPEXOIHOTO



snemMeHTa (1MHKA). ['eHeTu4ecKue psAibl U TeHEeTUYecKas CBSI3b B OPraHHYECKOM
XxuMuM. EAMHCTBO MUpa BEUIECTB.

JdeMoHCcTpanuu.

Komnnexkuuu KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUJIOB, JEMOHCTpAIUS HUX
CBOWCTB. B3auMoIencTBue KOHLEHTPUPOBAHHBIX A30THOW U CEPHOM KHUCIIOT, a
TaKKe pa3z0aBICHHOM a30THOW KHCIOTBI € Meaplo. Peakmus «cepeOpstHOro
3epkana» s MYpPaBbMHOM KHUCIOTHL. B3aummoneicTBue pacTBOopa THAPOKCHIA
HaTpUs C KHUCIOTHBIMH okcuaamu (okcugoMm ¢dochopa (V)), amdorepHbIMU
TUJIPOKCHIAMU (rugpokcuoM — IIMHKA). B3amMopeidicTBue amMMmmaka ¢
XJIOPOBOJOPOAOM M BOJOH. AHaJIOrMYHO I MeTuiaMHuHa. B3aumoneinicTBue
aMHUHOKHCIJIOT C KHcJIoTaMu U menodamu. OcymiectBieHue nepe- xonos: Ca —
CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3P0O4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlaGopaTopHble ONbITHI.

ITonyyenue wu cBoiicTBa yriaekuciaoro ra3a. CBoOWCTBa COJISTHOM, CEpHOM
(pa30aBiieHHON) M YKCYCHOM KHCJIOT. B3aumojeicTBue THUIpPOKCHIA HATPUS C
cossimu (cynbdparom menu (II) u xmopunom ammonus). Paznoskenue runpoxcuaa
menu. [lomydenue u amdoTepHble CBOMCTBA THAPOKCHAA anmroMuHus. [lomydeHue
KECTKOM BOJbl U U3YyUYECHHUE €€ CBOMCTB. YCTPAaHEHHE BPEMEHHOM WM MOCTOSHHOU
KECTKOCTH.

IpakTuyeckue 3aHATHS.

[TonydyeHue XI0poBOAOPOJAa U COJISTHOM KHUCIOTBHI, MX cBoMcTBa. l[lomyueHue
aMMHaKa, ero CBOMCTBa.

2.12. Xumusi 3j1eMeHTOB. S-DneMeHThl. Bogopon. J[BoiicTBEHHOE MOJIOKEHHE
BOJIOpOJIa B Iepuoanyeckorn cucreme. HM3oromsl Bopopoma. Tsbkenas Bopa.
OkucnuTeNnbHble U BOCCTAHOBUTEIbHBIE CBOWCTBA BOAOPOAA, €r0 MOJYYEHHE U
npumMeHeHue. Posib BOJIOpo1a B )KMBOUM M HEXKUBOM npupoje. Boma. Posib Boabl kak
cpeooOpa3yroniero BCIIECTBA  KIETKA.  OJKOJOTMYECKHE  ACIHEKTHI
BOJIOIOJIb30BaHMUSI.

Juementbl [A - rpynmel. lenounsie Mertamibl. OOmias XxapakTEpUCTHKA



HIETTIOYHBIX METAJUIOB HAa OCHOBaHWM MoJIoKeHUs B llepumoamdeckoil cucreme
sanementoB J[.M.MenneneeBa u crpoeHusi aromoB. [lonyuyenue, dusmueckue u
XHMHUYECKHE CBOMCTBA IIEJIOYHBIX METalioB. KaTHOHBI IIEIOYHBIX METAII0B Kak
BaOXKHEUIIas Xxumudeckas (opMa UX CYIIECTBOBaHHUS, PETYJISTUBHAS POJb
KaTUOHOB Kajus U HATpUsl B KUBOM KieTke. [IpupoaHbie cOeIUHEHUS HATPUS U
KaJlisl, MX 3HaUCHUE.

Juementbl IIA - rpynnbl. OOmiass xapakTepUCTHUKA IIEIOYHO3EMENbHBIX
METAJUJIOB U MarHusg Ha OCHOBaHWM TMOJoxkeHus B llepuoguueckoit cucreme
sanemeHToB J[.M.MeHneneeBa u crtpoeHusi atomoB. Kanbliuid, €ro mnoyyyeHwue,
dbu3nUeckue U XUMHUUYECKUE CBOMCTBA. BakHeWIlne COCIUHEHUS KalblUsl, HX
3HaueHUe M TnpuMeHeHue. Kanbpiuii B mpupose, ero Ouojgoruyeckas poib.
P - DnemeHTHI.

AJNIOMUHMHA. XapakTepUCTHKA aJIIOMUHHUS HAa OCHOBAaHMHU TMOJOKEHHUS B
[Tepuonnueckoit cucreme »smemeHToB Jl.M.MeHneneeBa W CTpoeHMs aroma.
[Tomyuenue, ¢usnueckue W XUMHUUYECKHE CBOWCTBa altoMUHUA. BakHeimme
COCIMHECHUSl AJIIOMHUHUS, UX CBOWMCTBa, 3HaueHUE U mnpumeHeHue. I[IpupogHbie
COCJIMHEHMS AJTFOMUHHSL.

Yraepoa u kpemumid. OOmias xapakTepucTUKa Ha OCHOBAaHUW WX IOJOXKCHUS B
[Tepuonuueckoit cucreme J.M.MenneneeBa u crpoeHus aroma. IIpocTeie
BeIleCTBa, 00pa3oBaHHbIE ITUMHU dIeMeHTaMU. OKCHUJIBI U TUAPOKCHUIBI YIIIEpoa U
KpeMmHUsl. BakHeillinie coiu yroibHOW M KpeMHUEBOW KucioT. CunukaTtHas
MPOMBIIIEHHOCTb.

I'ajorenbl. O0mas XapakKTepUCTHUKA TaJOTCHOB Ha OCHOBAaHHMHM HMX IOJIOKECHUS B
[Tepuonuueckoit cucreme nsnemeHToB J[.MI.MeHaeneeBa W CTPOEHHUS aTOMOB.
[amorensl — mpoOCThIE BENIECTBA: CTPOCHHE MOJEKYJ, XUMHUYECKHE CBOMCTBA,
MOJIyYEHUE W NpPUMEHEHHE. BakHEWIlNe COeAWHEHUs TaJIOTr€HOB, MX CBOWCTBA,
3Ha4YCHUE U npuMeHeHue. ['amorensl B mpupoje. bruomornyueckas posib rajJoreHOB.
Xaabkorenbl. OOImas xapakTepUCTHKAa XaJbKOI€HOB Ha OCHOBaHUM UX
nojioxxenusa B llepuonnueckoi cucreme snemeHToB J[.M.MenaeneeBa u cTpoeHus

aTOMOB. XaJIbKOI€Hbl — MPOCThIE BemiecTBa. Aiuorponusd. CTpoeHue MOJEKYJ



AUTOTPONHBIX Moaudukauuii M ux cBoucTBa. llomydyeHne u npUMEHEHHE
KHCIIoOpoAa W cepbl. XalbKOT€Hbl B MPUPOJE, HX OHOJOrMYecKas poJib.
uieMmeHThl VA - rpynnbl. O01as xapakTepucTHKa 3JEMEHTOB 3TOW Ipynmbl Ha
OCHOBaHMM WX ToJNokeHusa B llepuoguueckol  cucTeMe  3JIEMEHTOB
JA.N.MenneneeBa u crTpoeHus artoMoB. CTpoeHHE MOJIEKYyJIbl a30Ta H
aITOTPONHBIX Moaudukauuii pochopa, uX PU3nUecKre 1 XUMUYECKHUE CBOMCTBA.
Bonoponnbsie coenunenust sneMeHToB VA- rpymnmbl. Okcuabsl azota U gocdopa,
COOTBETCTBYIOIIME MM KHCJIOThl. Coin 3TUX KHUCHOT. CBOWMCTBA KHCIOPOJHBIX
COeIMHEHUN a3oTa U ¢ocdopa, UX 3HaUYeHHE W npuMeHeHue. Azor u ¢docdop B
npUpojie, UX OMOJIOTHYECcKas poJib.

duemenTsl IVA - rpynnbl. O6mias xapakTepuCcTHKa JIEMEHTOB 3TOM TPYIIIbI Ha
OCHOBaHMM WX ToJNokeHHss B Ilepuoandeckoil  cucteMe  3JIEMEHTOB
JI.N.MenneneeBa U CTpOECHHUSI aTOMOB. Yrjepod U ero amnoTponusi. CBOWMCTBa
AJUTOTPONHBIX MOJU(UKAIMKI yriiepoaa, Ux 3HaueHue u npuMeHeHue. OKCUabl U
TUAPOKCUABI yIiIepoAa U KPEMHHS, UX XUMHUECKUe cBorcTBa. CoNu yroibHOU U
KPEMHHUEBBIX KUCIOT, UX 3HaYeHUEe U IpuMeHeHue. lIpupomoobpasyromias poib
yriaepoAa i JKUBOM M KPEMHHS IS HEXUBOM mpuponbl. d-DineMeHTHI
Ocobennoctu crpoenust aromoB d-anementoB (IB-VIIB-rpynm). Menp, nmHK,
XpOM, Kele30, MapraHel] Kak MpOCThIe BEIIeCTBA, UX (QU3HUUECKUE U XUMHUYECKUE
cBoricTBa. HaxoxaeHrne 3TUX METaUIOB B IIPUPOAE, UX ITOJIYyYEHUE U 3HAUCHUE.
CoenuHenusi d-3I€MEHTOB C pa3IMYHBIMH CTENEHSMHU OKHCIEHHUS. Xapakrep
OKCHJIOB U THJIPOKCHIIOB OTHUX 3JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHU OKHCIICHHUS
MeTaJla.

JemoHcTpanum.

Komnexkunn mpocThIX  BemIecTB, OOpa30BaHHBIX d3JIEMEHTAMH  Pa3IMYHBIX
JJIEKTPOHHBIX ceMercTB. KoJmeknun MHHEpanoB M TOpHBIX mopoA. I[lomyuenue
AJUTOTPONHBIX Moau(UKAIMK KucIopoaa, ceprl, hochopa. XuMuueckne CBONCTBA
BOJIOpOJa, KHUCIIOpoAaa, cephl, (ochopa, rajoreHos, yriepoaa. OKCUABI CEPBI,

a30Ta, yricpoaa, xKejaci3a, Mapraiid, M€ € pa3JIMIHbIMA CTCIICHAMMN OKUCJICHHA,



UX CBOMCTBa. ['MIPOKCUABI CEpbI, XpOMa, MapraHia, >kene3a, Meau, ATFIOMUHUS U
LIWHKA, UX MMOJYYEHUE U XUMUYECKHUE CBOMCTBA.

JlabopaTopHbIe ONBITHI.

N3ydyeHue CBOMCTB IPOCTBIX BEIIECTB U COCAUHEHUHN S-DJIEMEHTOB. M3yueHue
CBOWCTB IPOCTBIX BEIIECTB U COCAUHEHUU P - DJIEMEHTOB. l3yueHue CBOWCTB
MPOCTBHIX BEHIECTB U coeAuHeHuid d-snemeHToB. [lpakThueckue 3aHATHS
[TonyyeHue TUIPOKCUAOB AaJTIOMUHHMS W I1IMHKA;, HWCCIEAOBAHUE UX CBOMCTB.
[TonyueHnue u uccienoBaHNe CBOMCTB OKCUIOB CEpPhI, yriiepoaa, ¢pocdopa.

2.13. Xumus B )KU3HHU 0011eCTBA.

XuMHUS M TPOU3BOACTBO. XHMHUYECKAs MPOMBIIUIEHHOCTh W XUMHUYECKHE
TexHoJoTuu. ChIpbe 11 XMMHYECKOW MPOMBINUIEHHOCTH. Boma B XuMHUYECKOM
MPOMBIIIUIEHHOCTH. JHEPrusi JJisi XHMHUYECKOTO Mpou3BojAcTBa. HayuHble
MPUHIMIBI XUMUYECKOTO MPOM3BOACTBA. 3alllUTa OKPYXKAIOIIEH Cpelbl U OXpaHa
Tpylla TpU XHMHYECKOM Npou3BOACTBE. (OCHOBHBIE CTaJUd XUMHUYECKOIO
IIPOU3BOJICTBA. CpaBHeHue IIPOU3BOJCTBA aMMHaka " METaHoJIa.
XuMHA B CEJIbCKOM XO03MIMCTBE. XHMM3AlUsS CEJIBCKOTO XO35IMCTBA U €€
HampasieHus. PacTeHnss W 1o4yBa, MOYBEHHBIM IMOIVIOLIAKOIIAN KOMILIEKC.
Ynobpenns m ux kinaccudukamus. XUMHUECKHE CPEJICTBA 3allUThl PACTCHHI.
OTtpuiatenbHble TOCIEACTBUS TNPUMEHEHHs] TECTHIMAOB M Ooppbda C HUMHU.
XuMu3anus KUBOTHOBOJCTBA.

XumMus M 3K0J0rusi. XMMHUYECKOE 3arpsA3HEHHUE OKpyxkarolieil cpenbl. OxpaHa
ruapochepbl OT XUMHUYECKOTO 3arpsizHeHHs. OXpaHa TMOYBBI OT XMMHUYECKOTO
3arpsizHeHust. OxpaHa aTMoc(epbl OT XUMUYECKOTO 3arpsizHeHus. Oxpana (iopsi
1 (ayHbl OT XUMUYECKOTO 3arpsi3HCHUS. BUOTEXHOJOTHS W TeHHAs WHXKEHEpHs.
XuMHs ¥ TNOBCEeJIHEBHas KU3Hb 4esoBeKa. /lomamHsg anreka. Morwomme u
gucTsmue cpencrtsa. CpeactBa 00opbObI ¢ OBITOBEIMH HacekoMmbiMU. CpencTa
JINYHOW TMTUEHBI 1 KOCMETUKH. XUMHS U NUIa. MapKUpOBKY YIIAaKOBOK MUILIEBBIX
Y TUTMEHUYECKHUX MPOJYKTOB U YMEHHUE UX YNATATh. DKOJOTHS KUIUIIA. XUMUA U

I'CHCTHUKA YCIIOBCKA.



JemoHcTpanum.

Mopenu npou3BOACTBA CEPHOM KHUCIOTHI M amMmuaka. Komekuus ynoOpeHudt u
nectuuaoB. OOpa3ubl cpeACTB ObBITOBOW XMMHMHM U JIEKAPCTBEHHBIX MPENapaToB.
IIpakTHyeckue 3aHATHSA.

O3HakoOMJIEHHE C KOJUIEKUMEH yAoOpeHMH U mnecTUuuoB. O3HAKOMIIEHUE C

oOpa3laMu cpeCTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX MTPENapaToB.



