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PabGouast mporpamma y4yeOHOW AMCHMIUIMHBI «XHUMHsD» pa3paboTaHa B
COOTBETCTBHHU C TpeOOBaHUSIMHU denepanbHOTrO rocyJapCTBEHHOIO
obOpazoBatenbHOro cranjgapra (ganee — ®I'OC) cpeanero obmiero odbpazoBaHusl,
YTBEPKJIEHHOTO ITpruKa3oM Muno6pazoBanusi Poccum ot 17.05.2012r. Ne 413,

PEKOMEHJAIMAMA TI0 OpTraHM3alMy  TOJYYEHHUs CpeJHEero  OOIero
oOpa3oBaHus B IIpejesiax OCBOCHMSI OO0pa30BaTENIbHBIX IMPOTPAMM CPEIHETO
nmpodeccHoHaIbHOrO o0pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C
y4eToM TpeOoBaHUU  (eaepalibHBIX  TOCYJapCTBEHHBIX  00pa30oBaTEIbHBIX
CTaHJAAPTOB M MOJyYaeMOM CHEUUAIbHOCTH WM MOpOodeccurd CpeaHero
npodeccuonanbHoro oOpa3oBaHus (muchbMo JlemaprameHTa TOCyJapCTBEHHOM
MOJINTUKH B cepe NoAroTOBKH pabouux kaapos u 10 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),

OPUMEPHOM  MporpaMMbl  y4eOHOM  JAMCHMIUIMHBI  «XUMHUS» A
npodeccuoHaIbHBIX ~ 00pa30BaTENbHBIX  OpraHu3alii,  PEeKOMEHJIOBaHHOMN
@denepanbHbIM TOCYJAPCTBEHHBIM AaBTOHOMHBIM yupexaceHuem «DenepanbHbli
WHCTUTYT pa3BuTusi oOpaszoBanus» (mamee — DPI'AY «DUPO») B kadecTtBe
NPUMEPHOM MPOrpaMMbl [UIsl  peaJM3alMyd OCHOBHOM mIpodeccHOHaIbHOI

obpazoBarenbHOi nporpammbl CIIO Ha 0a3e OCHOBHOTO 0O0IIEro 0Opa30BaHHS C



MOJIyYeHUEM CcpeHero oomiero oopasoBanus, mpotokos Ne 3 ot 21 uronsa 2015r.,

peructpanmoHHbiil Homep peueHzun Ne 371 ot 23 utonst 2015 r. PI'AY «DHUPO».
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1. ACIHIOPT IPOT'PAMMBI YUEBHOM JJUCHUITLJINHBI
«XuMus»
1.1. O6s1acTh NPUMEHEHUsI NPOrPpaMMbl Y4eOHO TN CHUTLTTHHbI

PaGouas nporpamma y4eOHOM AUCIUIUIMHBI « XUMHUS SBISIETCS] 4aCThIO
npocpamMmbl NOO2OMOBKU CHEYUATUCINOE CPEOHe20 36eHA NO CHeYUANbHOCHIAM.

11.02.01 PaduoannapamocmpoeHue
15.02.08 Texnonocua mawunocmpoenus
27.02.04 Asmomamuueckue cucmemul YynpasieHus

TEXHUYECKOTO Npodusis mpodecCHoHanbHOTO 00pa30BaHMUs.
CocraBnieHa Ha OCHOBE MMPUMEPHOI MPOrpaMMbl YUeOHOH TUCIIUATIITHHBI
«XuMus) 75 CHEUaIbHOCTEH CpeaHero mpodeccHoHaIsHOTO 00pa30BaHUs

TEXHUYECKOTO Tpoduist (6a30BbI YPOBEHB).

1.2. MecTo y4eOHoii nucuumiaudbl B cTpykrype IHHIICC3
VYueOHas qucuuIuinHa « XUMUS»  SBIISACTCS AUCIUILINHON 00111e00pa30BaTeIbHOTO
y4eOHOr0 IIUKJIa B COOTBETCTBUU C TEXHUUECKUM MpoduiieM npodecCuoHaIbLHOTO
oOpa3oBaHMs.

VYuebHasg DUCHUIUIMHA OTHOCUTCS K mpeameTHoi obiactu ®I'OC cpennero
oO1iero 00pa3oBaHUsl €CTECTBEHHBIE HAYKH OOIIECH M3 00s13aTENbHBIX MPEIMETHBIX
oOmacTeil.

YpoBeHb ocBoeHMs yueOHOU TucuuIIuHbl B cootBercTBUM ¢ PI'OC cpeanero
obmero oOpazoBaHus 0a30BBI.

Peanuzanmss  comepxkaHust ~ y4eOHOM  AWCIUIUIMHBI  TMPEATOoaraer
cOOJIIOZICHUE TMPUHIMIA CTPOTOM  MPEEMCTBEHHOCTH IO  OTHOIICHUIO K
COJIEpKaHMIO Kypca « XUMHUS» Ha CTYIIEHU OCHOBHOT'O OOIIEro 00pa3oBaHuUs.

B 10 e BpeMs y4yeOHasl NMCHMIUIMHA «XHUMHS» U1 TPO(ECCHOHATBHBIX
o0pa3zoBaTeIbHBIX OpraHu3aluil 00J1a1aeT CaMOCTOATEIIBHOCTHIO U HEJIbHOCTHIO.

PabGouass mporpamma  y4eOHOW  IUCHUIUTUHBI  «XUMUS» uMeeT
MEXKIPEIMETHYIO CBSA3b C 00Ie00pa30BaTENbHBIMU YUYEOHBIMU AUCIUIUIMHAMHU

BCCI'0 CCTCCTBCHHO-HAYYHOT'O IUKJIA U HpO(beCCHOHaHBHBIMH JAUCHOUIIIINHaAMH.



N3yueHne y4eOHOW MUCHMILUIMHBI « XUMHUSD 3aBEPIIACTCS MPOMEXYTOUHOM
arTectanieil B Qopme ouppepenyuposannozo 3auema B pPaMKax OCBOCHHS

[MTICC3 Ha 6a3e 0CHOBHOTO 00I1IETO 00pa30BaHUSI.

1.3. Ilnanupyembie pe3yJibTaThbl OCBOCHHSI Y4e€OHOI JUCUUIINHbBI
OcBoeHue cojepkaHusi y4eOHOW JUCHUIUIMHBI XUMUS obecrieunBaeT
JTOCTUXKEHUE CTYIEHTaMU CIEAYIOIIHNX Pe3yabTATOB:

® JIUYHOCMHDbIX:

YyBCTBO TOPJOCTH W YBaXEHUS K MCTOPUM M JIOCTHXKCHHSIM
OTEYECTBEHHONW XMMUYECKOM HAayKH; XMMHYECKH IPAMOTHOE MOBEICHUE B
Npo(EeCCUOHANIHON  NI€ATETbHOCTA M B OBITY 1pH OOpaleHuu C
XUMUYECKMMU BEILIECTBAMM, MaTepUaiaMu U MPOLECCaMU;

- TOTOBHOCTb K IPOJOJKEHHIO 00pa30BaHMS U MOBBILIECHUS KBAIU(PUKALUN
B M30paHHOW mnpodecCuoHaNbHON ACATEIBHOCTH W OOBEKTHUBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

- YMEHHE€ HMCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XMMHYECKOW HAyKU W

XUMHUYECKUX TEXHOJIOTHI JUTS MOBBILICHHUS COOCTBEHHOTO

MHTEUIEKTYaJIbHOTO  pa3BUTUSL B BBIOpAaHHOW  NpodecCHOHATbHOU

NS TENbHOCTH;

° Memanpedmemublx:
HCIIOJIB30BAHUC PA3JIMYHBIX BHUI0B IMO3HABATEIILHOM JICITEIbHOCTH U

OCHOBHBIX  HMHTCJUICKTyaJIbHBIX  omepamuii  (IIOCTAaHOBKH  3ajavH,
(dbopMyIMpOBaHUS TUIIOTE3, aHAJIM3a M CHHTE3a, CPaBHCHHS, 0000IICHUS,
CUCTEMAaTH3alllH, BBISIBICHUS MPHUUYNHHO-CICICTBEHHBIX CBSI3€H, MOMCKa
aHaJIOTOB, (OPMYJIUPOBAHUS BBIBOJIOB) ISl PEUICHHS ITOCTABJICHHOM
3aJlayd, TPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIONECHMS,
HAYYHOTO JKCIIEPUMEHTA) JUIsl U3YYCHHS PA3IMUHBIX CTOPOH XUMHUYECKUX
00BEKTOB U TMPOIIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOJIUMOCTH CTal-
KUBaThCS B Ipo(heccroHansHOM cdepe;

- HCTOJBh30BAHUE PA3IMYHBIX HCTOYHUKOB IS TOJTYYEHUS XUMHUYECKOU
nHDOpMAIMK, yYMEHHE OIEHHUTh €€ JOCTOBEPHOCTh ISl JOCTHKCHHUS
XOpOUIUX Pe3yJIbTaTOB B MPOodeCCUOHATIBHOM cdepe;

* NpeOMemHbiX:

- chOpPMHPOBAHHOCTh TPEJICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; MOHUMAHHE POJIU XUMUHU B (HOPMHUPOBAHUU
Kpyrozopa " (QYHKIIMOHAIBHOW TPAMOTHOCTH YEJOBEKA IS PEIICHUS
MPaKTUYECKUX 33]1a4;



- BJIQJICHUE OCHOBOITOJIATAIONIMMHA XHUMHYECKUMHU TIOHATHSIMH, TCOPHSIMH,
3aKOHAMHM M 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHUE OCHOBHBIMU METOJaMHU HAy4YHOT'O TO3HAHUS, UCIIOIb3YEMBIMU B
XUMUU: HaOMIOJIEHUEeM, OINHUCAaHUEM, W3MEPEHUEM, OSKCIEPUMEHTOM;
yMeHue 00padaThiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEJACHHBIX OMBITOB U
JIeNaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTH METOIbI
MO3HAHUA TPU PpEHICHUH MPAKTUYECKUX 3a1ad; CcHopMUPOBAHHOCTH
YMEHUS JaBaTh KOJWYECTBEHHBIC OIEHKH W TPOU3BOJUTH PACUETHI IO
XUMUYECKUM (HOpMyJiaM U ypPaBHCHHSIM;

- BJAJICHME TMpaBUJIAMU TEXHHUKU O€30MACHOCTU TIPH HCIOIb30BAHUU
XUMHUYECKUX BEIIECTB;

- c(OPMHUPOBAHHOCT, COOCTBEHHOW TIO3UIMM TI0 OTHOIIEHUIO K
XUMHUYECKON HH(POPMAIINH, TTOTYy4aeMOUN U3 pa3HBIX UCTOUYHUKOB.

OcBoeHue cojepkaHusg Y4eOHOM JMCHHUIUIMHBI «XUMHUSD» O0ECIeUrBACT
dbopMHpOBaHWE U Pa3BUTHE YHUBEPCAIbHBIX YUYEOHBIX IEUCTBHUM B KOHTEKCTE
MPEEMCTBEHHOCTH ()OPMHUPOBAHUS OOIIHUX KOMITETEHITUN.

Buabl yHuBepcaJbHbIX Y4eOHBIX OO0mue KOMIETEHUNH
nerlcTBUM (B coorBercTBMHU ¢ PI'OC CIIO no
CNEeNUATBHOCTH)
JIMYHOCTHBIE OK 1. IToHumaTh CyIIHOCTh U COLIMAJIbHYIO

3HaYMMOCTh CBO€il Oyaymieii nmpodeccun,
IIPOSIBJIATH K HEH YCTOWYMBBINA MHTEPEC.

OK 3. IIpuHuMaTh peueHns B CTAaHIapTHBIX U
HECTAHJAPTHBIX CUTYyallUsIX U HECTU 33 HUX
OTBETCTBEHHOCTb.

OK 8. CaMOCTOATENBHO ONPEAENATD 3a1a4H
po(hecCHOHATBFHOTO U IMYHOCTHOTO PAa3BUTHS,
3aHUMATbhCsl CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIIEHUE KBATU(PUKAILIUY.

00ecIeynBaIoT HEHHOCTHO-CMBICJIOBYTO
OpUCHTAINIO o6yqa}0mnxc51 U OPHUCHTAIUIO B
COIMAJIBHBIX  POJIAX W MCKIIMYHOCTHBIX
OTHOIICHUAX

PeryastuBHble OK 2. OpranuzoBsiBaTh COOCTBEHHYIO
JESITEIbHOCTD, BHIOMPATh THIIOBBIC METOIBI U
CIOCOOBI BBIMTOJTHEHUS TPOPECCHOHATIBHBIX 3a/1a4,
OLIEHUBATh UX YPPEKTUBHOCTH U KAUECTBO.

OK 3. IIpyHuMath peiieHus: B CTAHAAPTHBIX U
HECTAH/IAPTHBIX CUTYAIUSIX U HECTU 332 HUX
OTBETCTBEHHOCTb.

1esenoiaraHue, TUIAHUPOBAHUE,
IIPOrHO3UPOBAaHKUE, KOHTPOJIb (KOppeKLus),
CaMOPETYJIAIHS, OlIeHKa ( 00eCIIeYHBAIOT
OpraHu3alNi0 00yYarOITUMUCS CBOEH
y4eOHOMU AesITeTbHOCTH)

ITo3HaBaTeIbHBIE OK 4. Ocy1iecTBisATh MOUCK U UCTOJIb30BAHUE
uHbOpMaIMK, HeOOX0AMMOH 1ist 93P HEKTUBHOTO
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o0ecreynBaoT
KOMITETEHTHOCTb.
uHpopManuei

UCCIIEI0BATEIBCKYIO
YMenue pabortaTh ¢

BBINOJIHEHUSI TPO(ECCHOHATIBHBIX 3a/1a4,
npoeCCHOHATIBHOTO M IMYHOCTHOTO PAa3BUTHUS.
OK 5. Mcnonp30oBaTh HHPOPMALIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTHUH B
npodecCUOHATBHOM 1eATeNbHOCTH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YaCTOM
CMEHBI TEXHOJIOTUH B MPO(hecCHOHATEHON
JIESATEIIBHOCTH.

KomMMyHMKaTHBHBIE

00ecreYnBaT COLHAIBHYI0 KOMIETEHTHOCTh
M y4yeT MO3WIMU JAPYTUX JIOJeH, yMEHHE
CIIylIaTh U BCTYINAaTh B IMAJIOT, y4acTBOBATh B
KOJUIEKTUBHOM  OOCYXJAEHUU  TpodieMm,
B3aUMOJICHICTBOBAaTh M  COTPYAHHUYATH CO
CBEPCTHHKAMH U B3POCIBIMU

OK 6. PaboTaTh B KOJJIEKTHBE ¥ KOMaHE,

3¢ (dEeKTUBHO 00IMATHCS C KOJUIETaMH,
PYKOBOJCTBOM, IMIOTPEOUTEIISIMH.

OK 7. Bpatb Ha ce0st OTBETCTBEHHOCTH 32 paboTy
YWICHOB KOMaH 1bl (TIOTYMHEHHBIX ), 32 PE3YIbTAT
BBITIOJIHCHMS 3aTaHMUIA.

1.4. Kosiu4yecTBO 4ac0B HA OCBOEHHME MPOrPaAMMBbI Y4eOHOM AMCUMILIMHBI

MaxkcumanbHas yueOHasi Harpy3ka oOydatomerocst 1124dacoB, B ToM uuncie:

- o0s13aTenbHAs ayJUuTOpHAas yueOHas Harpy3Ka oOydaronierocst 78 4acos;

- camocTosITeNbHas: padoTa oOyyatoierocs: 34uaca.




COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI 1

TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOM TUCHUIIMHBI M BUBI Y4eOHOH padoThl

Bua yueOHo# padoThI

O0BLeM yacoB

MakcumaJibHasi ydeOHasi Harpy3Ka (Bcero) 117
Oo0s13aTes1bHAs ayAUTOPHAsA yyeOHas HArpy3Ka (Bcero) 78
B TOM YHCIJIE:
J1a00paTOPHBIC 3aHATHS 20
IIPAKTUYECKUE 3aHATUS 16
KOHTPOJIbHBIE pabOThHI 1
NuauBuyanbHbIN TPOEKT (eciu npedycmompeno) -
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) 34
B TOM YHUCJE:
Iloozomoeka
-coobwenull, pehepamos, 00KIA008; 8
-cocmaenenue mabauy O CUCMeMAmu3ayuu  y4yeOHOo20 2
Mamepuana,
-cocmasienue Kpocceopoos no u3y4eHHol meme, 2
- peutenue 3a0a4 U YnpadcHeHuu no oopasyy, 6
- 8bINOJIHEHUE UHOUBUOYATILHBIX NPOEKMO8 16

lIpomesxcymounas ammecmayus 8 hopme ougpgpepenyuposannozo 3auema




2.2. TemaTu4ecKuil IVIAH U COAepKaAHME YIeOHOM U CHUIINHBI

HaumenoBanue Conepxkanue yueOHOTo MaTepuana, XapakTepuCTUKAa OCHOBHBIX BUJIOB O0bem YpoBeHb
pa3lesioB U TEM 1abopaToOpHbIE U MPAKTUYECKHE padoTHI, y4eOHOU eSITeIbHOCTH CTYJIEHTOB 4acoB OCBOCHHS
caMOCTOsITeNIbHAasl paboTa 00yUYarOIINXCsI
BBenenune 1 1
Pazoen 1. Obwas u 37
HeopzaHudeckas
Xumus
Tema 1.1. OcHOBHBIE MOHATHA XUMUHU. BemectBo. | @opMynHpOBaHHE 3aKOHOB 4 2
OcHoBHble TOHATHA | ATOM. Monekyna. XHMHYECKAW JJIEMEHT. | COXPAHEHMS MACChl BEIIECTB U

H 3aKOHBI

Asnotponust. IIpocTeie M CIOKHBIE BEHIECTBA.
KauecTBeHHBII ¥ KOJIWYECTBEHHBII COCTaB
BEIIECTB. XUMHUUYECKHE 3HAKU U (POPMYJIBI.
OTHOCUTENbHBIE ATOMHAasi M  MOJICKYJISIpHas
Macchl. KonndecTBo BemecTna.

OcHoBHBIE 3aKOHbI XUMHUU. CTEXHOMETPHA.
3aKOH COXpaHEHUS MacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISPHOMN

CTPYKTYpbl. 3aKOH ABOTajJpo WU CJICACTBUS W3

HETO.

Pacuernsle  3amaum  Ha  HaxOXACHUE
OTHOCHUTEJIBHOU MOJIEKYJISIPHON MAacCBhl,
ONPEAECICHUE MAaCCOBOM JOJIM XHMHUYECKUX

DJIEMCHTOB B CJIOXKHOM BCIICCTBC.

MMOCTOSIHCTBA COCTaBa BEIICCTB.
Y cTraHoBKa NPUYUHHO-CIEACTBEHHOM
CBSI3M MEXYy COAEPKAHUEM ATHUX
3aKOHOB M HAITMCAHUEM XMMHYECKHUX
dbopmyJ1 U ypaBHEHUH.
OTpakeHue XMMHUYECKUX MPOLIECCOB C
MOMOIIbIO YPABHEHUM XUMHUUYECKUX
peakiuii
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMH XUMHUYECKHX OOBEKTOB H
MIPOLIECCOB.
Pewrenne pacueTHsIx 3a1a4 1o
XUMUYECKUM (hopMysiaM U ypaBHE-
HUSIM




JlabopaTopHbie pabOThI
[IpakTruueckas paborta

1 Pacyetsl o xumMuueckum Gopmyinam u
YpaBHEHUSAM
KoHTposnbHbIE pabOThI
CamocTosTenbHbIe PaOOTHI

OOBsCHEHNE XUMHUYCCKUX SIBIICHUH,
MIPOUCXOISIIINX B IPUPOE, OBITY 1
Ha MPOU3BOJICTRBE.
Onpenenenne BO3MOKHOCTEN
MPOTEKAHUS XUMUYECKHUX MPEeBpaliie-
HUW B pa3IMYHBIX YCIOBUSX.
Co0umroiIeHre mpaBuil SKOJIOTHYECKH
I'PaMOTHOTO TIOBEJICHUS B OKPY-
JKAKoIIEH cpelie.
Or11eHKa BIUSHUSA XHMUYECKOTO
3arpsi3HEHUS OKPY KarolIei cpeibl Ha
OpraHu3M YeJIOBEKa U IPYTHUE KUBBIE
OpTaHU3MBI.
Cobntoienue npaui 6€30MacHOTO
oOpalleHus ¢ TOPIOYUMHU U TOK-
CUYHBIMU BEILIECTBAMHU,
J1a00paTOPHBIM 000PYI0BAHUEM.
[ToaroroBka pacTBOpPOB 3aJaHHOMN
KOHIICHTpAIUU B OBITY W HA MPO-
W3BOJICTBE.
Kpurndeckas olieHKa JOCTOBEPHOCTH
XUMHUYECKOW HHPOPMAIIHH,
MOCTYTIAIONICH U3 pa3HBIX UCTOYHUKOB

Tema

1.2.

[lepnommueckuit 3akon .M. Menneneesa.

Y cTaHoBKa DBOJIOIIMOHHON




[lepunoanueckuii
3akoH u Ilepuonu-
yeckas cucTema
XUMHUYECKUX
anementoB  JI. W.
MennesneeBa u
CTPOCHHUE aTOMa

Otkpeitue  [I.M.Menneneessim  Ilepuonnue-
CKkoro 3akoHa. Ilepuomuueckuii 3aKOH B
dbopmymuposke 1. 1. Menpaeneena.

[lepuonuyeckass ~ Tabiauia  XUMHYECKUX
AJIEMEHTOB — rpaduyeckoe OTOOpakeHHe
MEePUOIUYECKOTO 3aKOHa. Crpykrypa
MePUOANYECCKON TaOJIMIIBI: TIepUoAbl (Majble U
OoJbIIIKe), TPYNIHI (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuogmyeckuii 3aKoH
JI.1.MenneneeBa. AToM — CJIO)KHAsl 4acTHIA.
Anpo (IpOTOHBI M HEUTPOHBI) U BJIEKTPOHHAS
obOonouka. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB MAJIbIX IEPHOJIOB.
OcobOeHHocTn CTpOEHUs AIEKTPOHHBIX
000JIOYEK  aTOMOB  3JIEMEHTOB  OOJBIINX
nepruoAoB (MEepexoAHBIX AeMeHTOB). [loHsTHE
o6 opbOutansx. s-, p- wu d-opbutanm.
OneKTpoHHbIE KOH(GUTypallud AaTOMOB  XH-
MUYECKUX IJIEMEHTOB.

CoBpemeHHas dbopmyIupoBKa
[Tepuoauueckoro 3aKOHa. 3HayeHue
Ilepuonnueckoro 3akoHa wu llepuognueckon
CUCTEMBbI XUMHAYECKUX AJIEMEHTOB
.M. Menneneesa sl  pa3BUTUS HAyKH W
MMOHUMAHUSI XUMUYECKOU KapTUHBI MUpa.

CYIIHOCTH MEHJETIEEBCKON U
COBPEMEHHOU (POPMYIIUPOBOK
nepuoandeckoro 3akona J[. U.
MenneneeBa. O0bsiCHEHHE
(U3UYECKOTO CMBICIIA CUMBOJIUKH
MIePUOANIECKON TaOIHITBI
XAMHUYECKUX 31emeHToB 1. U.
MemnpeneeBa (HOMEpPOB JIEMEHTA,
nepuoja, rpymnibl) U yCTaHOBKA
MPUYUHHO-CJIEICTBEHHON CBSI3U
MEXK]y CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX
HMMH BEIIECTB B MEPHUOJIaxX U IPyIIaXx.
XapakTepucTUKa 3JIEMEHTOB MaJIbIX U
OOJIBIIMX MEPUOJIOB MO UX
TOJIOKEHUIO B [leproanueckoi
cucreme 1. 1. MenneneeBa
Hcnons3oBanue B yueOHOU U
npo¢eCCUOHATILHON JISATEIIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.




Ilpakmuueckan paboma
1 CocraBneHue »3JEKTPOHHBIX (OpPMYT U
rpaduueckux CXEM,

3aI10JIHCHUC ux

AIIEKTPOHAMHU

Jlabopamopnasa paboma

Konmponvnas paooma

Camocmoamenvnasa paboma. I1oarotToBka
KpPOCCBOPJIOB 110 TeMe «CTpOCHHE BEIICCTBAY
Pabota ¢ yueOHMKOM

Hcrnonp3oBaHne KOMITBIOTEPHBIX
TEXHOJIOTUMN JIsl 00pabOTKU 1
nepeIayn XUMUIeCKOr HHPpOpMauu 1
ee TMPEJICTABICHUS B Pa3TUIHBIX
dhopmax

Tema 1.3. Ctpoenue
BEIIECTBA

Honnas xuMu4yeckasi CBS3b. KaTI/IOHBI, Hnx
O6p330BaHI/IC N3 aTOMOB B PC3YJILTATC IIPOLCCCa
OKHUCJICHUA. AHI/IOHBI, 159,¢ 06p2130BaHI/I€ nus3

aTOMOB B  pe3yJibTare Ipolecca BOCCTa-
HOBJIeHUs. MoOHHas CBiA3b Kak CBA3b MEXKIY
KaTMOHAMU M aHUOHAMH 3a CUYET DJIEKTPOCTa-
Tuyeckoro  mpuTsbkenus.  Knaccudukanus
HMOHOB: II0 COCTaBy, 3HAKy 3apsAla, HaJIUYUIO
TUAPATHOU 000JIOUKH. HNonHuble
KpUCTAININYECKUE pelieTKh. CBONCTBA BEUIECTB
C MOHHBIM TUIIOM KPUCTAJNINYECKOW PEILIETKH.
KoBanenTHas xumuueckas cBsi3b. MexaHU3M
o0pa30BaHUs KOBAJIEHTHOM CBA3M (OOMEHHBIN U

JOHOPHO-aKIIENTOPHBIH).

YMeHue naBath ONpeeiCHUE U
ONEPUPOBATH CIEAYIOIINMU XH-
MHUYECKHUMH HNOHSITHSIMH: BEIIECTBO,
XUMMYECKHUM 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAas
Y MOJIEKYJISIPHASI MACCHI, HOH,
aJUIOTPOIHS, U30TOIIbI, XUMUYECKAS
CBSI3b, JIEKTPOOTPULIATENBLHOCTD,
BaJICHTHOCTb, CTCIICHL OKMCIICHHS,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB,
BEIIIECTBA MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS
YcraHoBKa 3aBUCUMOCTH CBOMCTB




DIIEKTPOOTPULATEIBHOCTb. KoBaneHTHbie
MOoJIsIpHasT W HenoJisipHas cBsi3U. KpaTHOCTH
KOBAJICHTHOM  CBsi3U.  MoOneKyJsipHple U
aTOMHbBIE KpUCTaJInYecKue pemeTku. CBolicTBa
BCIIECTB C MOJICKYJSIPHBIMU ¥ ATOMHBIMU
KPUCTAJNINYECKUMU PELICTKAMM.

Merannuyeckas

Meranmmmnueckas CBA3b.

KPpUCTATIIMYCCKAdA PCIICTKA M MCTAJIMYCCKAsd

XUMHUYecKasi CBiI3b. Du3MUecKue CBOMCTBaA
METaJIJIOB.

ArperarHbie COCTOSTHUS BEIIIECTB u
BOJIOPOAHAsA CBA3b. [BEpAOE, JKHUAKOE U

razoo0pasHoe cocTosiHusi BemiecTB. Ilepexon
BEIIECTBA U3 OJIHOTO arperatHoro COCTOSIHUS B
npyroe. BogopoaHas CBs3b.

Uucrele BeniecTBa U cmecu. [lonsitue o cmecu
BelleCTB. ['OMOreHHbIE U FE€TEPOTr€HHBIE CMECH.
CocrtaB cmeceil: oObeMHass U MaccoBas J0JIU
KOMITOHEHTOB CMECH, MAaCcCOBAasl 10JI IPUMECEH.
CHUCTEMBI. [TonsiTue 0

Hucnepcuas daza u

JucnepcHblie
JTHACTIEPCHOM CUCTEME.
cpena.
TUcTiepcHbIX cucteM. [loHATHE 0 KOJUTOMAHBIX

JTACTIEPCUOHHAS Kiaccuduxanms

CHUCTCMaAX.

XUMHYECKHUX BEIIECTB OT CTPOCHHUS
aTOMOB 00pa3yIOUIUX UX XUMHUYECKUX
AJIEMEHTOB. XapaKTepUCTUKA
Ba)KHEHUIIINX THUIIOB XMMHYECKUX
CBSI3€M M OTHOCHUTEJIBbHOCTH ATOM
THUIIOJIOTHH.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTAaBa U CTPOECHUS
KPUCTALIMYECKUX PEIIETOK.
Hcnonp3oBanue B yueOHOH U
npoeccCuoHambHOM NS TETEHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

OTpaxxeHrne XMMHYECKUX IIPOLIECCOB C

MOMOIIIBIO YPAaBHEHUN XUMUYECKUX

peakun

Hcnoib30BaHrE KOMITBIOTEPHBIX

TEXHOJIOTUH JjIs1 00pabOTKH U

nepeaayn XUuMU4IecKo nHpopMaIuu u

€€ MPEJICTABICHUS B PA3IUUHBIX

dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
KaueCTBECHHOM U KOJIUYCCTBECHHOM
CTOPOHAMHU XUMHUYECKHX 0OBEKTOB H
MIPOLIECCOB.

Pemrenne pacueTHsIx 3a1a4 1o

XUMHYECKHM (popMyliam U ypaBHe-




HHSM
OOBsicCHEHNE XUMHUYCCKUX SIBIICHUH,
MIPOUCXOJIAIINUX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTRBE.

OmnpeneneHne BO3MOXKHOCTEH
MIPOTEKAHMS XUMUYECKHUX MPEeBpaliie-
HUM B Pa3JIMYHBIX YCIOBUSX.
Co0mro/ieHre MpaBuII SKOJIOTHICCKH
rPaMOTHOI'O TIOBEJICHUS B OKPY-
JKAKoIIEH cpene.

OueHka BIUSHUS XUMHUYECKOTO
3arpsi3HEHUS OKPY KaroIIe cpebl Ha
OpraHW3M YeJIOBEKa U JIPYTUE KUBBIC
OpraHU3MBI.

IToaroroBka pacTBOpOB 3a1aHHOM
KOHIICHTpAIUU B OBITY U Ha MPO-
H3BOJICTBE.

Ilpakmuueckas paboma

Jlabopamopnaa paboma
Konmponvuaa paboma

Camocmosamenvnan paboma

Tema 1.4. Bona.
PactBOpBEI.
DIEKTPOTUTUYECK
ast TMCCOMaIIMs

Bonma. PactBopel. PactBOopenue. Boma kak

PaCTBOPUTETb. PactBopumMocTh BEIIECTB.
Hacelennsle, HEHACBHILICHHBIE,
IIEPECHILIEHHBIE  PACTBOPHI. 3aBUCHUMOCTD

YMeHue 1aBaTh ONPEACICHUE U
ONEPUPOBATH CIEAYIOIINMU XH-
MHUYECKUMU IIOHATUAMU: PACTBOPBHI,
AJIEKTPOJIUT U HEIJIEK-TPOJIUT,




pPacTBOPUMOCTH Ta30B, JKUAKOCTEH U TBEPABIX
BEILIECTB OT Pa3IMYHbBIX (haKTOPOB.
MaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.

DIIeKTPOIUTUYECKAs JIUCCOLIMALIHA.
DIEeKTPOIUTHI u HEIJICKTPOUTHI.
DIeKTPOIUTHYSCKAs JICCOIHAIIHSL.

MexaHu3MBbl JIEKTPOJIUTUUECKON TUCCOIMALINT

1A BCIICCTB C pa3’iInYHbIMHU TUIIaMH

XUMHUYECKOW  CBSI3U. ['WapatupoBaHHbIE U

HEruJpaTupoBaHHble HOHBI. (CTeneHb 3JeK-
TPOJNIUTHYECKON auccormanuu. CuibHbIE H
cialble 3JIEKTPONUTHl. OCHOBHBIE MOJOKEHHUS
TEOpUU

BHGKTpOHHTI/I‘IeCKOﬁ JUCCconuanuu.

KI/ICJ'IOTBI, OCHOBAHHSA U COJIM KaK SJICKTPOJIUTEI.

ANEKTPOJIUTHYECKAS TUCCOLINAIIHSA,
OKHCIIUTEb U BOCCTAHOBUTEND,
OKHCJIEHUE U BOCCTAaHOBJICHUE,
Ter1oBoM 3(hPeKT peakuu, CKOpoCTh
XUMUYECKON pEeaKIUH, KaTalaus,
XUMUYECKOE PaBHOBECHE,
DopMyJIMPOBKAa OCHOBHBIX
MOJIOKEHHUM TEOPUHU BIEKTPOIUTHYE-
CKOM IUCCOLHAIMHU U
XapaKTEPUCTHUKA B CBETE 3TOU TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHCHUI.
Hcnonb3zoBaHue B yueOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

OTpaxkeHrne XUMHUECKUX TTPOILIECCOB C

MTOMOIIbIO YPABHEHUN XUMUYECKUX

peakuuii

[IpoBeneHne caMmoCTOSITENILHOTO

MOMCKa XUMUYECKON HHPOpMAIINH C

WCIIOJIb30BAaHUEM PA3IMYHBIX

HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX

W3JIaHNN, KOMITBIOTEPHBIX 0a3 TaHHBIX,

pecypcoB MuTepHera).

Hcnonp30BaHne KOMIBIOTEPHBIX

TEXHOJIOTUH JJI1 00pabOTKH U




nepegayr XUMUYeCcKorl HHpopMaIuu u
ee IpeACTaBICHUS B Pa3IUYHBIX
dbopmax
YcraHOBKa 3aBUCUMOCTHU MEXY
Ka4YECTBEHHOW U KOJIMYECTBEHHOM
CTOPOHAMHU XUMHUYECKHX 0OBEKTOB U
IIPOIIECCOB.
OObsiCHEHNE XUMHYECKHUX SBJICHUM,
MIPOUCXOISIINUX B IPUPOJE, OBITY U
Ha MMPOMU3BOJICTBE.
OmnpeneneHue BO3MOXHOCTEM
MPOTEKAHUSI XUMUYECKHUX MPEBpallie-
HU B pa3JIMYHBIX YCIOBUSX.
Co0nroieHre mpaBuil 3KOJIOTHYECKU
IPaMOTHOTO TIOBEJICHUS B OKPY-
YKAIOLLIEH cpelie.
OneHka BIUAHUS XUMUYECKOTO
3arpsi3HEHUsI OKPYKAIoUIEH cpeibl Ha
OpraHu3M YeJIOBEKa U IPYTUE KUBbIE
OpraHU3MBI.
CobmroieHne mpapui 6€301acHOTO
oOpalieHus ¢ TOPIOYUMH U TOK-
CUYHBIMU BEILIECTBAMU,
71a00paTOPHBIM 000PYJOBAaHUEM.
[ToaroroBka pacTBOPOB 3aIaHHOM
KOHIICHTpAIMHU B OBITY U HA MPO-




W3BOJICTBE.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLIUH,
MOCTYNAKIIECH U3 pa3HbIX HCTOYHUKOB

Jlabopamopnasa paboma

1 (Peakuus moHHOTO OOMEHA)

2 (UcnpiTanue pacTBOPOB UHIMKATOPOM)
Ilpakmuueckas paboma

1 CocTaBneHue ypaBHEHUN peakumin B
MONEKYNAPHON MOHHOM hopme

2 PelwleHve 3apay Ha HaxoXXaeHune
MacCOBOW 00N BeLlecTBa

—_ N = = N

Camocmoamenvnasa paboma. I1oarotoBka
pedepatos, acce. CoctaBnenue GopMys KUCTOT,
COJIE U OCHOBAaHUU

Hcnonb30BaHME KOMIIBIOTEPHBIX
TEXHOJIOTUM J1st 00pabOTKU 1
nepenayu XUMUIeCKo nHPpOopMauu u
€€ MPEJCTABICHUS B Pa3IUUHBIX
dbopmax Kputnueckas oreHka
JIOCTOBEPHOCTH XUMHYECKOU
uH(pOopMaIuy, NOCTyNarolen u3
pa3HbIX UCTOYHUKOB [IpoBenenue
CaMOCTOATEILHOTO TTOMCKA
XUMHUYECKON HH(pOpMALIUHU C
MCIOJIb30BAaHUEM PA3TUUHBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JIaHHBIX,




pecypcoB MuTepHeTa).

Tema 1.5.
Knaccuduxanus
HEOPraHUYECKUX
COEIMHEHUN U WuX
CBOMCTBA

Kucnorer m mx cBoiictBa. KucaoTel Kak
ANEKTPOJIUTHI, MX Kiaccudpukanus 1o pas-
JUYHBIM TIpU3HAKaM. XHWMHUYECKUE CBOWCTBA
KUCJIOT B CBETE€ TEOPUU DICKTPOJIUTUUECKOMN
nuccoruanui. OcCOOEHHOCTH B3aUMOICHCTBUS
KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHUCJIOT
¢ MmetayuiaMi. OCHOBHBIE CITIOCOOBI TOJYYCHUS
KHCJIOTHI.

OcHoBanus u ux cBoucTrBa. OCHOBAHUS KakK
ANEKTPOJIUTHI, MX KiIaccupukanusa 1o pas-
JUYHBIM TpU3HAKaM. XHMHUYECKUE CBOWCTBA
OCHOBAHU B CBETE TEOPHUH DIEKTPOJIUTHIECKON
aucconanuu. Pa3moxeHne HEepacTBOPUMBIX B
BOJIC OCHOBAHUIA. OCHOBHBIC CIIOCOOBI
MOJTy4YE€HUS OCHOBAHUIA.

Comm wu wux cBoumcrBa. Comm  Kak
anekTposautel. Conu  CpeaHue, KHUCIbIe U
OCHOBHBIC. XMMHUYECKHE CBOICTBa COJie B
CBETE TEOpUU BJICKTPOJIUTUYECKON
mucconmanuu. CriocoObI MOTYUYEHUS COJICH.

I'maponus conen.

Oxkcuppl u ux cBorcta. ConeoOpasyroniue u
Hecosieo0pasyronme OKCHJIBI. OcCHOBHBIE,
amdoTtepHbIe u KHUCJIOTHBIC OKCHJIBI.
3aBUCHUMOCTh XapakTepa OKCHJIAa OT CTEICHH

Hcnonb3oBanue B yueOHOM U
npo¢eCCUOHATILHON JIeATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
YcTaHOBKA 3aBUCUMOCTH MEXKITY
Kau4e€CTBEHHOW M KOJIWYECTBEHHOM
CTOpPOHAMH XUMHUYECKUX 0OBEKTOB H
MIPOIIECCOB.
Pemenue pacdyeTHbIX 337124 MO
XUMUYECKUM (DopMyJiaM U ypaBHE-
HUSIM
OOBsiCHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIINUX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTRBE.
Onpenenenne BO3MOKHOCTEN
MPOTEKAHUS XUMUYECKHUX MPEeBpaliie-
HUW B pa3IMYHBIX YCIOBUSX.
Co0mro/ieHne mpaBuil SKOJIOTHYECKH
rpaMOTHOI'O TIOBEJICHUS B OKPY-
JKAKoIIEH cpelie.
OneHKa BIUSHUS XUMHYICCKOTO
3arpsi3HEHUS OKPY KarolIei cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTUE KUBBIC
OpraHU3MBI.
Cobntoienue npaui 6€30MacHOTO
o0OpalleHus ¢ TOPIOYUMHU U TOK-




OKHCIICHHUsI ~ O0Opasylollero ero  MeTajia.
XUMHUYECKHE CBOMCTBAa OKCUIOB. I[lomydenue
OKCHUJIOB.

CHUYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000PYI0BAHUEM.
IToaroroBka pacTBOpOB 3a1aHHOM
KOHIICHTpAIUH B OBITY U Ha MPO-
U3BOJICTBE.

Kputnueckas orneHka 10CTOBEPHOCTH

XUMHUYECKOW HHPOpMAIIUH,

NOCTYNArOIeH U3 pa3HbIX UICTOYHUKOB

Jlabopamopnaa paboma

1 CBoiicTBa OKCHUIOB U TMAPOKCHUIOB METAJIOB
2 [NonyyeHne am@OTEPHbIX TMOPOKCUAOB U
AokasaTernibcTBa Ux aMoTepHOCTU

Ilpakmuueckan paboma

CocraBiieHUE ypaBHEHUN peaKIUui K [IEMOYKe
CXEM MPEAJIOKEHHBIX IPEeBpaIlCHUN
Koumponvnaa paboma

OTpaxkeHrne XMuMHUYECKUX ITPOLIECCOB C
MOMOIIIBIO YPABHEHUN XUMUYECKUX
peakuuii
BrInonHenne XuMU4ecKoro
AKCTIEPUMEHTA B IMOJTHOM
COOTBETCTBUH C MpaBUIAMU
0e30IMaCHOCTH.
HaGmronenue, ¢pukcarus 1 onvucanue
pe3yJIbTaTOB MPOBEICHHOTO
AKCIIEPHUMEHTA
IIpakTHueckoe npruMeHeHue
MIOJTYYEHHBIX 3HaHMUH, paboTa ¢
pacTBOpaMu KUCIIOT




HpaKTI/I‘IGCKOG MPUMCHCHUEC IMOJTYUCHHBIX

3HaHMH, paboTa ¢ pacCTBOPAMHU KHCIIOT

Camocmoamenvnasn paboma.
CocraBnenue GopMy HEOPraHMYECKUX
COEeIMHEHUN

Tema
XUMHUYECKHUE
peakiuu

1.6.

Knaccudukanus  XUMHUECKMX  peakIuil.

PeaKHI/II/I COCIUHCHMN:, Pa3J10KCHHA, 3a-

MeleHus, ooMeHa. KaranuTudeckue peaxiium.

OOpatumble ¥ HeOOpaTHUMbIE  PEaKIIHU.
['oMoreHHble =~ M  TIE€TEPOrE€HHBIE  PEAKLUU.
DK30TepMHUYECKHE U SHAOTEPMUYECKUE
peakuuu. TemnoBoil 3ddexT XuMUYECKUx

peakuuii. TepMoXuMHUUECKUE YPABHEHUS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakunn. CreneHb OKHUCIEHHs. OKHUCIHTENb U
BOCCTAHOBJICHHE. Boccranosurens 51
okuciieHue. MeToj aeKTpoHHOro OanaHca s
COCTaBJICHHUS YPaBHEHUMU OKHCIIUTEIILHO-
BOCCTAaHOBUTEIBHBIX PEAKIUN.

Ckopocth xuMHuueckux peakuuid. [lonarue o

CKOPOCTH XHMMHUYCCKHX peaKHHﬁ. 3aBHCUMOCTD

OObsICHEHHE CYITHOCTH XUMUYECKHUX
nporeccoB. Knaccuduxarus
XUMUYECKUX PEAKIUI M0 Pa3InyHbIM
MPU3HAKAM: YHCIIY U COCTaBY
MPOAYKTOB U PEareHTOB, TEIIOBOMY
s dekTty, HanpaBieHuo, dase,
HaJMYUIO KaTaau3aTopa, U3MEHEHUIO
CTCIICHEH OKHCJICHHUS DJIEMEHTOB,
o0pa3yromux BenecTna.
Hcnons3oBanue B yueOHOUM U
npodeccoHanbHOM AESITebHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
OTpaxkeHne XuMHUYECKUX MPOLIECCOB
C IOMOIIbIO YPAaBHEHUI XUMUYECKHUX
peakuuii Y CTaHOBKA IPU3HAKOB
OOIIIETO M PA3JIMYHOTO B TUIIOJIOTHH




CKOPOCTH XMMHYECKHX PEAKIMU OT Pa3IUYHBIX
(aKkTOpOB: MPUPOJBl PEATMPYIOMINX BEIIECTB,
MX KOHIICHTPALIMU, TEMIIEPATYPbL, IIOBEPXHOCTU

COTNPUKOCHOBEHMUS u UCIIOJIb30BaHUs
KaTalnu3aTopoB.
O6patumocThb XUMHUYECKUX peaKIuii.

OO6patumMbie U HeOOpaTUMBbIE peaKIuu. XUMUuJe-
CKO€ PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUSI.

peaKIui JUIsi HEOPTaHUYECKON U
OPraHNYeCKON XUMHUH.
Knaccudukanus BemnecTs u
MPOLIECCOB C TOYKH 3PECHUS
OKHCJICHUSI-BOCCTAHOBJICHUS.
CocraBiieHUE ypaBHEHUN peaKuii ¢
MTOMOIIBIO METO/IA 3JIEKTPOHHOTO
Oananca.
OObsicHEHNE 3aBUCUMOCTU CKOPOCTH
XUMUYECKON peaKMU U MOJ0KEHUS
XAMHUYECKOTO PABHOBECUS OT
pa3nuYHbIX (AKTOPOB
[IpoBeneHne caMOCTOATEIBHOTO
MOMCKa XUMUYECKON HHPOpMAITUU C
HCMOJIb30BAHUEM PA3IMYHbBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUN, KOMITBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB UHTepHeTa).
Hcnonp30BaHNE KOMIIBIOTEPHBIX
TEXHOJIOTUM JIst 00pabOTKU U
nepenavyu XUMUIecKo nHPpopManuu u
€€ MPeACTaBICHUS B Pa3JIMYHBIX
dopmax
Y cTaHoBKa 3aBUCUMOCTH MEXKTY
Ka4€CTBEHHOW U KOJIUYECTBEHHOU
CTOpPOHAMH XMMHUYECKUX 0OHEKTOB U




MPOIIECCOB.
Pemenue pacueTHbIX 3a1a4 MO
XUMHUYECKUM (hOpMyJiaM U ypaBHE-
HUSM
OObsicCHEeHHE XUMHYECKHUX SBJICHUMH,
MPOUCXOMSIINX B IPUPOJE, OBITY U
Ha TIPOU3BOJICTBE.
OrnpeneneHue BO3MOKHOCTEN
MPOTEKAHUS XMMUYECKUX MpeBparie-
HUUW B Pa3JIMIHBIX YCIOBUSX.
CobntoieHre nmpaBuil 3KOJIOTHYECKH
IPaMOTHOTO TIOBEJICHHSI B OKPY-
JKAKOLIEH cperie.
OreHka BIUSHHASI XUMUYECKOTO
3arpsi3HEHUS OKPY KaroIIe cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTHUE KUBBIC
OpraHU3MBbl.
Kputnueckas orneHka 10CTOBEPHOCTH
XUMHUYECKON HHPOpMAIINH,
MOCTYTAIONIEH U3 pa3HbIX UCTOUYHUKOB

Jlabopamopnaa paboma
1 KayecTBeHHBIC peaKIMd HA XJIOPHU/I, CYyJIb(dar,
KapOOHAT — MOHBI.




Ilpaxkmuueckaa padoma

l cocraBneHne OKUCIUTEIBHO 1
BOCCTAHOBUTEJbHBIX PEAKIIUN
KoHntposbHas paborta -
Camocmoamenwvnan paboma. llonrotoBka Hcnosb30BaHre KOMITBIOTEPHBIX 3
pedeparos, 3cce TEXHOJIOTUH 111 00pabOTKH U
nepeIayu XUMUIecKo nHPpopMaIuu u
ee MPeACTaBICHUS B Pa3JIMYHBIX
dhopmax
Tema 1.7. Merambl | Metamibl. OCOOEHHOCTH CTPOEHMSI aTOMOB M | XapaKTepUCTUKA COCTaBa, CTPOCHUS, 12

N HEMCTAJIJIbI

KpucTtayioB. dusnyeckue CBOMCTBA METAIIIOB.
Knaccudukanus MeTaqioB 1O  pas3IdyHBIM

npu3HakaM. XUMHUYECKHE CBOWCTBA METAILJIOB.

DIEKTPOXUMHYCCKHH pAan HaIPSHKCHUH
MeTaJuIoB. MeTatoTepMHs.
O6mue cnocoObl  TOJNYyYeHUS METaJlJIoB.

[Tonstue o Merawurypruu. llupomeraiutyprus,
TUAPOMETAILUIYPTUS M DJIEKTPOMETAILTYPIusl.
CruiaBbl YE€pHBIE U IIBETHBIE.

Hemetanbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB.
Hemeramner — mnpocTeie  BelIeCTBA. 3aBU-
CUMOCTh CBOMCTB T'aJIOTEHOB OT MX IOJOXKEHHUS
B mepuoauyeckon cucrteMe. OKUCITUTENIbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB B
3aBUCUMOCTH OT HX IIOJIOKEHUS B PAIY

QJICKTPOOTPUIATCIBHOCTH.

CBOWCTB, TIOJTyYCHHSI ¥ IPUMCHCHHUSI
BakHenmmx MetaioB (1A u Il A
rpyni, allOMUHUS, JKele3a, a B
€CTECTBEHHO-HAYYHOM Npoduie u
HEKOTOPBIX d-2JIEMEHTOB) U UX
COCIUHEHUM.

XapakTepucTuKa coCTaBa, CTPOCHUS,
CBOICTB, TIOJyYCHUS I IPUMEHCHHUSI
BakHeumunx Hemetamios (VIII A,
VI?, V2 rpymm, a Takke a3oTa u
dbocdopa, yriaeposia U KpeMHUs,
BOJIOPO/JIa) U UX COCTMHEHUM.
Hcnonb3zoBaHue B yueOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH

XUMHUYCCKUX TCPMHUHOB U CUMBOJIUKU.

OTpa}KeHI/IG XUMHYCCKHUX IMPOLECCCOB C




MOMOIIIBIO YPABHEHUN XUMUYECKUX
peakuuii
BrInonHenne XuMU4ecKoro
AKCTIIEPUMEHTA B IMOJTHOM
COOTBETCTBUHM C IIpaBUIIAMU
0€e30IMaCHOCTH.
HabGmonenue, ¢pukcarus 1 onvMcaHue
pe3yJIbTaTOB MPOBEACHHOIO
AKCIIEPHMEHTA
IIpoBenenrne caMOCTOSITEIILHOTO
MOVCKA XUMUIECKON HHPOpMAIIHH C
UCIIOJIb30BaHUEM PA3IUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHeTa).
Hcnonb30BaHre KOMIBIOTEPHBIX
TEXHOJIOTUH JjIs1 00pabOTKH U
nepeaayn XUuMU4IecKo nHpopMaIuu u
€€ MPEJICTABICHUS B PA3IUUHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMHU XUMHUYECKHX 0OBEKTOB H
MIPOIIECCOB.
Pemrenne pacueTHsIx 3a1a4 1o
XUMHYECKHM (popMyliam U ypaBHe-




HHSM
OOBsicCHEHNE XUMHUYCCKUX SIBIICHUH,
MIPOUCXOJIAIINUX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTRBE.
OmnpeneneHne BO3MOXKHOCTEH
MIPOTEKAHMS XUMUYECKHUX MPEeBpaliie-
HUM B Pa3JIMYHBIX YCIOBUSX.
Co0mro/ieHre MpaBuII SKOJIOTHICCKH
rPaMOTHOI'O TIOBEJICHUS B OKPY-
JKAKoIIEH cpene.
OrnecHKa BIUSHUS XUMHYICCKOTO
3arpsi3HEHUS OKPY KaroIIe cpebl Ha
OpraHW3M YeJIOBEKa U JIPYTUE KUBBIC
OpraHU3MBI.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMUYECKOU nHpOpMaInu,
MOCTYNAIOIIECH U3 Pa3HBIX HICTOYHHKOB

Camocmoamenvnasa paboma. IloarotoBka
pedepaToB

JlabopaTopHbIie padoThI

1 O61ue cBOMCTBA METAIIIOB

2 XAMUYECKUE CBOMCTBA KEJe3a U €ro
COCIMHEHUN

3 TlosyyeHue u coOupaHue ra3oB

Hcnonb3oBanne KOMITBIOTEPHBIX
TEXHOJIOTUM JTIst 00pabOTKU 1
nepenavyu XUMUIeCKo nHPpopMauu u
€€ MPEJICTABIICHUS B Pa3TUIHBIX
dbopmax




4 N3ydyeHue CBOMCTB COJIE aMMOHUSA 1
5 PemieHue 3kciepuMeHTaIbHBIX 3a7a4 110 TEME 1
«Hewmeramnb» 1
IIpakTHyeckue 3aHATHS
1 Xumunueckue cBOKCTBa METAJIOB U UX 3
COCIUHEHNUSA 1
2 XuMHUYECKUE CBOWCTBA HEMETAIIJIOB U UX
COCIMHEHUS 1
3 KontponbHas padota mo oOieit u
HEOPraHWYECKON XUMUHU 1
Pazoen 2. 40
Opeanuueckas
XUMUsl
Tema 2.1. [Ipenmer oprannueckon xumuu. [Ipuponnsie, | YMeHue naBaTh OIpPEICICHUE U 1
OcHOBHBIE UCKYCCTBEHHbIE M  CHUHTETHUYECKHUE  Opra- | ONEpUpOBaTh CIEAYIOLUIUMH XHU-
MOHSTHUS HUYeckue BellecTBa. CpaBHEHHUE OPraHUYECKUX | MHYECKMMHM MOHSITUSIMU: YTIEPOIHBIN
OpraHuyYecKoi BEILIECTB C HEOPTaHUUECKUMH. CKelleT, (PyHKIMOHAbHAsI TPYyIIa,

XAMUHU U TEOPHUs
CTpOCHUSA
OPraHUYECKUX
COEeIMHEHUU

BanentHocTh. XMMHYECKOE CTPOEHHE KaK
MOPSIAOK COEIMHEHUS aTOMOB B MOJIEKYJIBI I10
BAJICHTHOCTH.

Teopus CTpOEHUSI OPraHUYECKUX COEAUHEHUIN
A. M. DbytnepoBa. OCHOBHBIC MOJIOKECHUS
TEOPUU XHMHUYECKOro cTpoeHusa. M3omepus wu
M30MEphl. XUMHUYECKHE (QOPMYyJbI U MOJEIH

MOIJICKYJI B OpFaHH‘{eCKOﬁ XUMHU.

M30MEpHsl, TOMOJIOTUS
DopmMyIUpPOBKa OCHOBHBIX
MOJIO)KEHU TEOPUU XUMUUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COCAUHECHUMN
Y XapaKTEPUCTHUKA B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIIMHECHUN
Hcnonb3oBanue B yueOHOM U




Knaccudukanus OpraHMuecKuX  BEIIECTB.
Knaccudukanuss  Bemects MO CTPOEHHUIO
YIJIEPOAHOTO CKeJleTa 17} HaJIUYUIO
byHKUMOHANBHBIX — Tpynn.  ['omonorn

romosiorusi. Hauana nomenknarypsl [UPAC.
Knaccudukanus peakuuii B OpraHMuecKou

(runpu-

rajOreHupOBaHus,

XuMud. Peakuum NpHCOETUHEHUS
pOBaHus,
TUPOTAIOTEHUPOBAHUs, TUApaTanuu). Peakiuu
OTIICIICHUS (neruapupoBaHus,
JETUIPOTAIOTCHUPOBAHHS, JETUpaTaIlin).
Peakuuu 3amemienus. Peakuun nzomepusamumu.
JleMoHcTpanuu

Mojgenn MOJIEKyJl TOMOJOTOB M H30MEPOB
OPTaHUYECKUX COCIUHECHUN.

KauectBeHHOe  OOHapyxeHue  yriaepoja,
BOJIOPOJIa U XJIOPA B MOJIEKYJIaX OPraHUYECKUX

COEIMHEHUN.

npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
BrInonHenne XuMU4ecKoro
AKCTIIEPUMEHTA B IMOJTHOM
COOTBETCTBUH C MpaBUIAMU
0€e30IMaCHOCTH.
HabGmonenue, ¢pukcarus 1 onvMcaHue
pe3yJIbTaTOB MPOBEACHHOIO
AKCIIEPHMEHTA
IIpoBenenrne caMOCTOSITEIILHOTO
MOVCKA XUMUIECKON HHPOpMAIIHH C
UCIIOJIb30BaHUEM PA3IUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3/1aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHeTa).
Hcnonb30BaHre KOMIBIOTEPHBIX
TEXHOJIOTUH JjIs1 00pabOTKH U
nepeaayn XUuMU4IecKo nHpopMaIuu u
ee IpeACTaBICHUS B Pa3IUYHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMHU XUMHUYECKHX 0OBEKTOB H
MIPOIIECCOB.
Pemrenne pacueTHsIx 3a1a4 1o
XUMHYECKHM (popMyliam U ypaBHe-




HUSM
OOBsicCHEHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOIAIINX B IPHPOE, OBITY U
Ha TIPOU3BOJICTBE.

OmnpeneneHne BOZMOXKHOCTEH
MPOTEKaHUSI XMMUYECKUX MpeBpalie-
HUU B Pa3INYHbBIX YCIOBUSIX.
CoburoieHre MpaBUil IKOJIOTHIECKU
IPaMOTHOTO TIOBEJICHUSI B OKPY-
JKAKoIIEH cpene.

OreHka BIUSHASI XUMUYECKOTO
3arps3HEHUS OKPYKAIOMIEH Cpeibl Ha
OpraHu3M YeJIOBEKa U IPYTHUEC KUBBIE
OpTaHU3MBI.

CobntoeHue npaui 6€301MacHOTO
oOpalieHus ¢ TOPIOYMMH U TOK-
CUYHBIMHU BEILIECTBAMH,
71a00paTOPHBIM 000Dy T0BAHUEM.
IToaroroBka pacTBOpOB 3a1aHHOM
KOHIIEHTpAIUH B OBITY U Ha MPO-
M3BO/ICTBE.

Kpurtnyeckas oreHka T0CTOBEPHOCTH

XUMHYECKON MHPpOpMaIuH,

MOCTYTIAIONICH U3 Pa3HBIX UCTOYHHUKOB

Jlabopamopnasa paooma
Ilpakmuueckue pabomuol




Koumponvnwvie pabomut
Camocmoamenvnasa paboma. [1oaroToBka

Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUH 11 00pabOTKU U

COOOIIEHUI nepeaayn XUMUIeCKord nHpopMaIuu u
ee IpeACTaBICHUS B Pa3IUYHBIX
dhopmax
Tema 2.2. AnkaHbl. AJKaHbl: TOMOJIOTUYECKHH psll, | XapaKTepHUCTHKA COCTaBa, CTPOCHHS, 11
VYrieBoaopoAbl U UX | U30MEPUST M HOMEHKIIATYpa aJKaHOB. XHMH- | CBOMCTB, OJIYYEHHS U TPUMEHECHUS
MPUPOJIHBIE YEeCKHE CBOWCTBA aJKaHOB (METaHa, 3TaHa): | BaXKHEHIIUX KJIACCOB YIJIEBOJOPOJIOB
HUCTOYHUKH rOpeHHe, 3aMeIlCHUE, Pa3JIOKEHUEe, Neruapu- | (aJIKaHOB, [IUKIOAIKA- HOB, aJIKEHOB,

poBanue. lIpuMeHeHHe aIKaHOB Ha OCHOBE
CBOJWCTB.
AJIKEHBL. OTUIEH, ero MOJIyYEeHUE

(merumpupoBaHUEM 3TaHa, JEMOIUMEpHU3aIuen

MOJINATUJICHA). ['omosiornueckui pan,
n3omepus, HOMEHKJIaTypa AJIKEHOB.
XHMMHUYECKHE CBOMCTBA JTUJICHA: TOpPEHME,
KaueCTBEHHbIE  peakuuu  (oOeclBeurBaHUE

OpoMHOIl BOABI U pacTBOpa I€pMaHTaHATa

KaJs), ruapaTanus, HOJIMMEPHU3ALIHSL.
[IpumeHeHne ATUIIEHa Ha OCHOBE CBOMCTB.
Jluensl u kaydyku. [loHsTue o gueHax Kak
YIJIEBOJAOPOAAX C JABYMSI JABOMHBIMH CBSI3SIMH.
ConpskeHHbIE THEHBI. XUMHUYECKHE CBOWCTBA
Oytanuena-1,3 u wuzompeHa: 0OECIBEUMBAHUE
OpOMHOI BOJBI M MOJUMEPHU3ALUA B KaydyKH.
HatypaneHbii u

CUHTCTHYCCKHC Kay4dYyKH.

QJIKUHOB, APEHOB) U UX HanboJiee
3HAYMMBIX B HAPOJHOXO3SIUCTBEHHOM
IIJIAaHE MTPEACTABUTENIEH
Hcnonb3zoBaHue B yueOHOM U
npo¢eCCUOHATILHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHne Wu3y4YeHHBIX BEILIECTB IIO
TPUBHAIBHOM WM  MEXIYHAPOIHOU
HOMEHKJIATYpE U OTpa)X€HUE COCTaBa
OTUX  COEAUHEHUM C  IOMOULIBIO
XUMUYECKUX (POpMYII.
OTpaxkeHrne XMMHUYECKUX ITPOLIECCOB C
MOMOIIIBIO YPABHEHUN XUMUYECKUX
peakuuii
[IpoBeneHne caMOCTOSTEIBHOIO
MOMCKa XUMUYECKON HHPOpMAITUU C

HCII0JIb30BAHHUECM Pa3JIMYHBIX




PesuHa. MCTOYHUKOB (Hay4YHO-ITOMYJISIPHBIX

ANKUHBI. AlETWIeH. XUMUYECKUE CBOWCTBA | M3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
alneTuiIeHa: TopeHue, ooeciBeunBanue OpoMHoH | pecypcoB MuTepHeTa).

BOJBbI, HpI/ICOGJII/IHeHI/Iﬁ XJIOpOBOOOPOaAA u | Ucnonp3oBanue KOMIIBIOTCPHBIX

rmaparanusd. HpI/IMCHGHI/Ie AllICTHJICHA
OCHOBE CBOMCTB. MexXKiaccoBas H30MCpusa C

Ha | TEXHOJIOTUH JIsi 00pabOTKU U

nepeaavyu XuMUIecKo HHpOpMaluu u

aJIKaJEeHAMU.

Apensbl. benzon. XuMmuyeckue CBOWCTBA
OeH30J1a: TOpEHHWE, peakuH 3amenieHus (ra-
JIOTEeHUpPOBaHUE, HUTpoBaHue). I[IpumeHenue
OeH30J1a Ha OCHOBE CBOMCTB.

[Ipupoanbie  HUCTOYHUKHU  YTIIEBOJOPOIOB.
IIpuponublid Ta3: cOCTaB, NMPUMEHEHUE B Ka-
YECTBE TOILJIMBA.

Hedts. Cocras

[leperonka nedgtu. HedrenpoayKThl.

u nepepaboTka HePTH.

JlemoHcTpanumn

['openne meTaHa, FTUIEHA, allETUIICHA.

OTHoleHWE MeTaHa, 3TWIECHA, aleTUIeHAa U
OeH30Jla K pacTBOpaM IE€pMaHTraHata Kallusi U
OpOMHOM BOJIC.

[TomyyeHue 3TUNEHA peakuen erTuapaTauuu

3TaHONA, aleTWIeHa — THAPOJIU30M KapoOuia
KaJIbLIUA.
Pasnoxenue Kayuyyka I@pd HarpeBaHHH,

WCOBITAHUE TPOAYKTOB PA3JIOKEHUS HA HE-

€€ MPEJICTABJICHUS B PA3JIUUHBIX
dbopmax
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJIMYSCTBEHHOU
CTOPOHAMH XUMHUYECKHX OOBEKTOB H
MIPOLIECCOB.

OOBbscHEeHNE XUMHUYECKNX SIBICHUH,
MPOUCXOJIAIINUX B MPUPOAE, OBITY U
Ha MPOU3BOJICTBE.

Onpenenenne BO3MOKHOCTEN
MPOTEKAHUSI XUMUUECKHUX MpeBpale-
HUM B Pa3JIMYHBIX YCIOBUSIX.
CobutoieHre mpaBuil YKOJIOTHYECKU
IrPaMOTHOTO MOBEAEHUS B OKPY-
KaKUIEU cpelie.

O1neHKa BIUAHUS XUMUYECKOTO
3arpsI3HEHUS OKPY-KAIOIIEH Cpebl Ha
OpraHu3M 4YeJIOBEKa U JPYTHUE KUBBIE
OpraHUu3MBlI.




MPEACITbHOCTD.
Konnexkuus o6pasioB Hedptu u
Hedrenponykro. Komneknus «KameHHbIN
YTOJIb ¥ IPOAYKITUS KOKCOXUMUYICCKOTO
MIPOU3BOJICTBAY.

O3HakoMIIEHHE C KOJUIEKIIMEeW o0pa3ioB
He(TU U TPOJIYKTOB €€ epepadoTKu.

O3HakOMIJIEHHE C KOJUICKIIMEH KaydyKOB U
oOpa3iaMu U3eNIUid U3 PE3UHBI.

Kpurnueckas oneHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLINH,
MTOCTYNAIOIIEH U3 Pa3HbIX ICTOYHUKOB

Ilpakmuueckue 3anamus 2 3
1 HoMenkiatypa ajqkaHOB 1
2 HomenknaTypa M XHMMHYECKHE CBOWCTBA 1
HEIpeIeNbHbIX YIIIEBOIOPOIOB
3
3
Camocmoamenvhan padboma. Hcnonb3oBaHue KOMITBIOTEPHBIX 5 3
| Pemenue uenoyek npeBpalieHuit TEXHOJIOTUM J1st 00pabOTKU 1 1
2 Hanucanue pedeparon nepenayu XUMUIecKo nHpopMaluu u 2
€€ MPEJICTABIICHUS B PA3TUIHBIX
Jlabopamopnvie pabomul bopmax 5

1 TlosmyyeHue ATUJIEHA U U3YYEHHUE €r0 CBOMCTB




2 N3ydeHue cBOWCTB O€H30J1a U €r0 TOMOJIOTOB 1

KoHTposbHbIe padoThI 1
Tema 2.3. Crnuptel. Tlonyuenue sTaHoNia OpoKeHHEM | XapaKTepHUCTHKA COCTaBa, CTPOCHUS, 19
Kucnopoaconepxa | Iiroko3el M THApaTalneil 3TWiIeHA. [MAPOK- | CBOMCTB, MOIYUYEHUS U IPUMEHEHUS

IMUC OPraHnvICCKHC
COCIUHCHUA

CWibHasg  Tpynma Kak  (yHKIMOHAIbHASI.
[lonssTMIE ©0  MpeAeabHBIX  OJHOATOMHBIX
cnupTax. XUMHWYECKHE CBOMCTBA 3TaHOJIA:
B3aMMOJICHICTBUE C HaTpueM, oOpa3oBaHHUE

MPOCTBIX W CIOXHBIX J(PUPOB, OKUCICHUE B
anpaerua. I[lpuMeHeHue 53TaHOJIa HAa OCHOBE
CBOMCTB. AJKOIrOJIM3M, €ro IOCISACTBUSI JJIs
OopraHu3Ma 4ejaoBeKa U MpeaypexIcHue.

FJII/II_[epI/IH KakK npeaCTaBUTCIIb
MHOI'OaTOMHBIX CIIMPTOB. KauecTBeHHas
peakuuAa Ha MHOI'OQTOMHBIC CIIUPTHI.

[IpumeHeHue riaunepuHa.
Ddenos. Puznueckre U XUMHUYECKUE CBOMCTBA
denoma. Bzaumuoe

BJIMSHHUC aTOMOB B

MOJIEKYJIE dhenona: B3aMMO/JICHCTBHEC c
TUJIPOKCUJIOM HATpUsd M a30THOWM KHCJIOTOM.
[Ipumenenue ¢heHoma Ha OCHOBE CBOMCTB.
Anpnernnpl.  Ilongtme 00  ampaerumgax.
AnplerugHas rpynna Kak (PyHKIHOHaJIbHAs.
dopmanplIeTUI U €ro CBOMCTBA: OKHUCIICHUE B

COOTBCTCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHC B

BOKHEUIITUX KJIACCOB YIJIEBOIOPOIOB
BAXKHEUIIINX MPEICTABUTENEN IPYTUX
KJIACCOB OPraHUYECKHUX COCTUHEHUIA:
METaHOJIa ¥ ATAHOJIA, CIIOKHBIX
3(UPOB, )KUPOB, MBLJI, AJTHJICTHIOB
(bopmanbaeruioB U alleTanbACTHAA),
KETOHOB (alleToHa), KapOOHOBBIX
KHUCJIOT (YKCYCHOM KUCTIOTBI, AJIs1
€CTECTBEHHO-HAYYHOTO MPOpuUIIs
MpeICTaBUTENIeH JPYTUX KIIaCCOB
KHCJIOT), MOHOCaXapu10B (TJIFOKO3BI),
JcaxapuoB (caxaposbl),
MOJIMCaxapuioB (KpaxMalia u
EJUTI0JIO3b] ), aHWJIMHA, aMUHOKHUCIIOT,
OeNKOB, NUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAy9IyKOB,
riacTMacc

Hcnonb3oBaHue B y4eOHOM U

npo¢eCCUOHATILHON JIEATEIbHOCTH

XUMHYECKUX TEPMUHOB U CHUMBOJIUKH.
Ha3BaHue W3YYEHHBIX BEHIECTB IO




COOTBETCTBYIOIINI CIIUPT. [lonyuenune

AIBACTHAOB  OKHCICHHEM  COOTBCTCTBYIOIIHX

cnuptoB. IIpumenenne Qopmanpaeruga Ha
OCHOBE €I'0 CBOMCTB.

Kap6oHoBrie KHCJIOTBHI. ITonsiTue 0
KapOOHOBBIX KucaoTax. KapOokcunbpHas rpyrma

Kak (yHKIMOHANbHAA. [OMOJIOTMYECKHU psif

MpEeNeNbHbIX ~ OJHOOCHOBHBIX  KapOOHOBBIX
kucnoT. [lomydenune KapOOHOBBIX — KHCIIOT
OKHCIICHUEM aJIbJICTU/IOB. XUMHYECKHE

CBOMCTBA YKCYCHOUM KHCIIOTBI: OOIIME CBOMCTBA
C MHHEPAIBHBIMM KHCIOTaMM M  PEaKIus
TepUPUKALINU. [Ipumenenune YKCYCHOU
KHUCJIOTBI HA OCHOBE CBOMCTB. Bricine kupHbIE
KHCJIIOTBI Ha TNpPUMEPE MaJIbMUTUHOBOM U
CTEapPUHOBOM.

Cnoxuble 3¢upsl u xupbl. I[lomydeHue
CIIOXKHBIX 3(UPOB peakuuend >TepuuKaIIU.
Cnoxxnble 2pupsl B TPHUPOAE, UX 3HAUYCHHE.
[IpumeHeHne CIOXHBIX 3(PUPOB Ha OCHOBE
CBOMCTB.

Kupsr kak cnoxabie d¢upsl. Kimaccudukanms
KHUPOB.

XHWMHUYECKHE CBOWCTBA JKUPOB: TH-

ApOJU3 W TUIPUPOBAHUE JKUIKHX JKHUPOB.
IIpuMeHeHue KUPOB HA OCHOBE CBOWCTB. MpbLIa.

YrneBoapl. YriaeBoabl, MX KiacCcUUKAIIUS:

TPUBUAIIBHOM WM  MEXIYyHAPOIHOU
HOMEHKJIATYpE M OTPa)XECHHE COCTaBa
OTUX  COCJAMHEHMM C  ITOMOIIBIO
XUMUYECKUX POpMYII.
OTpakeHne XUMHUYECKUX MPOLIECCOB C
MOMOIIbIO YPABHEHUM XUMHUUYECKUX
peakiuii
Y cTaHOBKa 3aBUCHUMOCTH MEXKTY
Kaue€CTBEHHOM M KOJIUYECTBEHHOM
CTOPOHAMH XUMHYCCKHX 0OBEKTOB H
IIPOLIECCOB.
OOBsiCHECHNE XUMHUYCCKUX SIBIICHUH,
MPOUCXOJIAIIUX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTBE.
Onpenenenne BO3MOKHOCTEN
MPOTEKAHUSI XUMUYECKUX MpeBpale-
HUM B Pa3JIMYHBIX YCIOBUSX.
Colmro/ieHre mpaBuil SKOJIOTHYECKH
rpaMOTHOI'O TIOBEJICHUS B OKPY-
YKAIOIIIEH cpelie.
O1neHKa BIUSHUS XUMHYCCKOTO
3arpsI3HEHUS OKPY KAKOIIEH Cpebl Ha
OpraHu3M 4YeJIOBEKa U JPYTHUE KUBBIC
OpraHu3MBl.
[ToaroroBka pacTBOPOB 3aIaHHOM
KOHIIEHTpAIMU B OBITY 1 Ha IPO-




MOHOCaxapuabl (rmroko3a, bpykTo3a),
nucaxapuabl  (caxaposza) MW MOJUcaxapujbl
(Kpaxmai u [eIT0J103a).

I'moko3a — BemecTBO C  JBOMCTBEHHOU
byHKIMEeH — adbAETUIOCHUPT. XUMUYECKUE
CBOMCTBA TJIIOKO3bI: OKUCJICHHE B TJIIOKOHOBYIO
KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CITUPTOBOE
Opoxenue. [IpuMeHeHne IIIOKO3bl Ha OCHOBE
CBOWCTB.

3HauCHUE YTIJIEBOJOB B KUBOW MPUPOIE U
KU3HU dYenoBeka. [loHsATHE O peakuusx MoJu-
KOHJCHCALlMK W TUAPOIHM3a HAa MpUMEpe
B3aMMOIIPEBPAILICHHI: TJIFOKO3a -0-
noJIucaxapu/i.

W3BOJICTBE.
Kputnueckas onieHka JOCTOBEPHOCTH
XUMHUYECKON MHPOpMaLIUH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB

Hpakmultecmte 3aHaAmuUn

1HoMeHKnaTypa n nsaoMepus CnmpToB

2 HOMeHKNnaTypa anbaerMaoB 1 KETOHOB

3 HOMEHKNaTypa u XxMMmnyeckne CBoKCTBa
KapBOHOBbIX KUCIOT

_— e (D

Jlabopamopnaa padoma
1 uW3y4yeHMe CBOUCTB OOHOATOMHbIX
MHOrOaTOMHbIX CNUPTOB
2 N3y4eHune cBonCcTB heHONOB
3 /3yyeHne CBOMCTB anbaerngonB




4 XuMm4eckme CBOWCTBA MpeferbHbIX U
HenpeaenbHbIX KAPOOHOBbLIX KUCNOT

5 N3yyeHne cBOMCTB Mbina

6 XviMnyeckne CBOMCTBa YrneBonoB

Konmponwvnwsie pabomoi

Camocmoamenvhnasn paboma
1 Paboma c knuzoit

2 Hanucanue dopmyn
KUCTI0P00COOePIHCAuuX coeOuHeHuil

3Pewenue yenouexk npespauienuil

[TpoBeneHne caMOCTOSATEIHHOTO
MOMCKA XUMUYECKON MHPOPMAIIHH C
UCTIOJIb30BAaHUEM PA3TUIHBIX
HUCTOYHUKOB (HayYHO-TTOMYJIIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypco MHTepHETA).
Hcnonb3oBaHue KOMITBIOTEPHBIX
TEXHOJIOTUM JTIst 00pabOTKU 1
nepenavyu XUMUIeCKo nHPpopMauu u
€€ MPEJICTABIICHUS B PA3TUIHBIX
dopmax

Tema 2.4.
A30TCcoaepxKalinue
OpraHUYeCKue
COCMHEHUSI.
[Tomumepsbr

AMUHBI. Ilonstue 00 aMHUHaX.

AnudaTuyeckre aMUHBI, UX KiaccUpUKausi U

HOMEHKJIaTypa. AHMIMH KaKk OpTraHu4YecKoe
OCHOBAHHUE. [Tomydenue aHWIINHA u3
HUTpoOeH3ona. IlpuMeHeHne aHWIMHA Ha
OCHOBE CBOMCTB.

AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHI Kak
amdoTtepHbIe T YHKITMOHATIBLHBIE
OpraHMYEeCKHUE  COCIMHEHUS.  XHUMHUUYECKHE

Hcnonp3oBanue B yueOHOH U
npoeCCUOHATILHON JIEATEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHne W3y4YEeHHBIX BEHIECTB IO
TPUBHAIBHON WM  MEXIYyHapOTHOM
HOMEHKJIaType M OTpakK€HHE COCTaBa
3TUX  COCIUMHEHHHA  C

XUMHUYECKUX (POPMYII.

ITOMOIIIBIO

OTpaskeHne XUMUYECKUX TPOIECCOB C




CBOMCTBA AaMMHOKMCIIOT: B3aHMOHeﬁCTBHC C

meIo4yaMu, KUCIOTaMHM H  JIpyr C  JAPYyrom
(peaxuust moMKOHAeHcauK ). [lenTuaHas cBs3b
u nonunentuasl. [[puyMeHeHne aMMHOKUCIIOT Ha
OCHOBE CBOMCTB.

benku. IlepBuuHasi, BTOpUYHAs, TPETHUYHAS

CTPYKTYpbl O€lKOB. XWMHUYECKHE CBOWMCTBA
OENKOB: TOpeHue, JeHaTypalus, THIPOJIU3,
[[BETHBIE peakiuu. buonormdeckue GyHKIUH
OEIKOB.

[Tomumepsl. benkn w monucaxapuabl Kak
OHMOIONIMMEDBI.

[ImacTmaccel. [lonyuenune IIOJIMMEPOB
peakuuein MOJIMMEPU3ALUU "
MOJIMKOHAEHCALIN Y. TepmoriacTuyHble |
TEPMOPEAKTUBHBIE MJIACTMACCHI.

[IpencraButenu miacrmacc.
Bomokna, ux xknaccudukamms. IlomydeHue
BOJIOKOH. OrtIenbHbIE

npcaCTaBuTCIn  XHU-

MHNYCCKHUX BOJIOKOH.

MOMOILBIO YPABHEHUN XUMUYECKHUX
peaKumit
Hcnonb30BaHre KOMITBIOTEPHBIX
TEXHOJIOTUH sl 00pabOTKHU U
nepeaayn XUuMU4IecKo nHpopMaIuu u
€€ MPEeICTaBICHUS B Pa3JIUYHbBIX
dhopmax

YcTaHOBKa 3aBUCHMOCTH MEXIY
Kaue€CTBEHHOM M KOJIUYECTBEHHOM
CTOPOHAMH XUMHYCCKHX 0OBEKTOB H
IIPOLIECCOB.

Pemenne pacueTHsIx 3a1a4 1o
XUMUYECKUM (popMysiaM U ypaBHE-
HHSM
OOBsIcCHEHNE XUMHUYCCKUX SIBIICHUH,
MIPOUCXOIAIIUX B IPUPOJIC, OBITY U

Ha MPOU3BOJICTRBE.

Co0umroieHne mpaBuil SKOJIOTHIECKH
rpaMOTHOI'O TIOBEJICHUS B OKPY-
JKAKOIIEH cpelie.

O1neHKa BIUSHUS XUMHYCCKOTO
3arpsI3HEHUS OKPY KAKOIIEH Cpebl Ha
OpraHu3M 4YeJIOBEKa U JPYTHUE KUBBIC
OpraHu3MBl.

Kputnueckas olieHKa JOCTOBEPHOCTH




XUMUYECKON MH(POpMALIHH,
MOCTYMAIIIEH U3 pa3HbIX UCTOUYHUKOB

Jlabopamopnasa paooma
1 AMHUHOKHUCIOTHI U O€JKU U UX CBOWCTBA

PacnioznaBanue miactMace u
BOJIOKOH. OrnipezienieHue
BO3MOKHOCTEM MpPOTEKaHUS
XUMHUYECKUX MpPEBpaIeHUN B
pasznu4HbIX ycnoBusix. CobmroieHue
mpaBuil 0€30MaCHOTO 0OpaIeHus ¢
TOPIOYUMHU U TOKCUIHBIMH
BEILECTBAMH, J1a0OPaTOPHBIM
obopynoBanueM. [logroroska
PacTBOPOB 33IaHHOM KOHUEHTPALUH
B OBITY U Ha MPOU3BOJICTBE
BrITIoTHEHIE XUMHUYECKOTO
AKCTIIEPUMEHTA B IMOJTHOM
COOTBETCTBHH C MpaBUIAMU
0€30MacHOCTH.

Hab6mronenue, pukcanus u onucaHue
pe3yabTaTOB MPOBEEHHOTO
HKCIIEPUMEHTA

IIpoBenenrne caMOCTOSITEIILHOTO
MOVCKa XUMUIECKON HHPOpMAIIHH C
WCITOJIb30BAaHUEM PA3TUIHBIX
HUCTOYHUKOB (HAYYHO-TTOMYJISIPHBIX
W3JIaHWH, KOMITBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB HTEpHETA).




Conepxanue y4eOHOM TUCITUTIITUHEI

JlaGoparopnas pabota

Pacno3naBanue opraHMueCKUX BEIECTB C
MTOMOIIIBI0O XUMHYECKUX PEaAKIIUI
[IpakTuueckue 3aHATUS

1 I'eneTnyeckas CBsI3b OPraHUYECKUX BEIIECTB
2 I'eHeTnyecKas CBsI3b HEOPTraHUUYECKUX U
OpraHUYECKUX BELIECTB

CamocrosiTenbHas padboTa

I Hanurcanue 1ienoyek nmpeBpaiieHui

Tema 2.5
O0o0011IeH1Ee 3HAHUI

0  OpPraHWYECKOU
2 Hanmcanue pedeparon

XUMUH
3 IloaroroBka mo BOmpocaM 3ayera

KontponsHas paboTa o o01iei,
HEOPraHUYECKOM U OPraHUYECKON XUMUU

[IpoBeneHne caMmoOCTOSITENILHOTO
MOMCKa XUMUYECKON HHPOpMAIINH C
WCIIOJIb30BAaHUEM PA3IMYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX
W3JIaHNN, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHeta).
Hcnonp30BaHne KOMIBIOTEPHBIX
TEXHOJIOTUH Il 00pabOTKU U
nepeaayn XUMUIeCcKorl nHHpopMaIuu u
ee IpeACTaBICHUS B Pa3INYHbIX
dbopmax

N W N

HuddepeHurpoBaHHbIi 3a4eT




Bcero aynuropssix
CamocTosTenbHas pabota o0yyaronmxcs
Hroro

78

34
112

Jl1sl XapaKTepUCTUKU YPOBHSI OCBOCHHUSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Celyrolue 0003HaueHus:
1. — 0O3HaKOMUTENBbHBIH (Y3HABaHUE PaHEE N3YYCHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAyKTUBHBIN (BBIIIOJIHEHUE IEATEIBHOCTH MO 00pa3ily, MHCTPYKLUHU WM MOJI PYKOBOACTBOM)
3. — MPOIyKTUBHBIN (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOTHEHHUE JIEATEIHHOCTH, PEIICHNE TPOOIEMHBIX 3a71a4)




3. YCJIOBUSA PEAJIN3AIIMY YYEBHOU JUCIHUILIVHBI
3.1. TpeOoBanuss K MHUHHMAJIBHOMY MAaTEePHAIbLHO-TEXHUYECKOMY
o0ecreyeHu 1o

Peanuzanusi mporpamMmbl AUCIUIUIMHBI TpEOyeT HAMWUUS y4eOHOTO KaOWHeTa
Xumu, 1abopaTopun XuMUU
OoOopynoBanne yueOHOro KabOumHeTa CHEUMaANU3MpoOBaHHOMW Yy4YeOHOWM
mebenbo N cpeactBamum  0byyeHUsi, [OCTATOYHbIMM AN  BbINOSHEHUS
TpeboBaHW K yPOBHIO MOArOTOBKM 0ByYatoLLMXCS
O6opynoBaHue 1a00paTopuu U paboUnX MECT J1abOpaTOPHUU:
MHOroOyHKLNOHaNbHbIM KOMMNEKC npenoaasaTtens;
HaTypanbHble 06beKTbl, Mogenun, NPUbopbl U Habopb! A1 MOCTAaHOBKU
OEMOHCTPALMOHHOIO N Y4EHUYECKOro 3KCNEPUMEHTA;
* MevyaTHble U 3KPaHHO-3BYKOBblE CpeacTBa 00ydeHus;
* cpeactBa HOBbIX MHOPMALMOHHbBIX TEXHOSTOMNMN;
*  peakTuBbl;
*  MepeyvyHn OCHOBHOM M AOMNOSTHUTENBHOW Yy4eOHOM NuTepaTypsbl;
e  BCNomMoratenbHoe obopyaoBaHME Y NHCTPYKLNN;
*  BUBNMoTEYHbIN PoHA,.

Texuuueckue cpeacTBa oOydeHHs: : MynbTMMeaunHoe obopyaoBaHue,
NoCpeACTBOM KOTOPOro Y4YacTHWKM 06pasoBaTenbHOro mnpolecca MoryT
npocMaTpuBaTb  BU3yamnbHyl0 WHPOPMAUMIO MNO  XUMUKW, CO3aAaBaThb
npeseHTauuu, Bugeomarepuarnsl 1 T. n.

3.2. UudgopmanuoHHoe odecreueHmne

NudopmarmonHoe obecrnieueHue oOy4yeHUs  COACPKUT  TEepPeUYCHb
PEKOMEHJyeMbIX y4eOHbIX u3naHuil, HTepHeT-pecypcoB, OMOJHUTEIBHOU
JUTEPATYPHI.

Jiist cTyieHToB
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denepanbHbii 3akOH OT 29.11.2012 Ne 273-03 «O6 obpasoBaHun B
Poccuinckon denepauymny.



Mpukas MuHucTepcTBa obpasoBaHus U Haykm P® ot 17.05.2012 Ne 413
«O6 yTBepxaeHun denepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro
cTaHgapTa cpegHero (nosHoro) obuiero obpasoBaHus».
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www.alhimikov.net (O6pasoBaTesibHbIN CauT OIS LUKOSTbHUKOB).
www.chem.msu.su (QNeKTpoHHasa 6ubnuoTteka No XMmMmm).
www.enauki.ru (AHTEPHET-U3gaHue ans yumutenen «ECTecTBeHHble HayKny).
www.lseptember.ru (MeToagn4eckas raseta «llepBoe ceHTABPA»).
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JUCLUIJINHBI

KoHnTpons u oOlleHKa pe3yJlbTaTOB OCBOGHUSA YYEOHOW JIUCIUTLUIMHBI
OCYUIECTBIISIETCS TIPEMNOJIaBaTeNieM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUM,
7a00paTOpHBIX pabOT, TECTHUPOBAHUS, a TakKe B PE3YyJbTaTe€ BbINOJHEHUS
OOyJarOIIMMUCS UHANBUIYJBHBIX 33JaHHH, POSKTOB, UCCIICIOBAHUN.

PesynpTaTel  0Oy4YeHHUS pPACKPBIBAIOTCS dYepe3 YCBOCHHBIC 3HAHHUS W

NpUOOpPETEHHbIE YMEHUS, HAITPaBJICHHbIE HA TPUOOPETEHUE OOIIMX KOMITETEHIIUM.



Pe3yabTaThl 00yueHus (peaMeTHbIE)
Ha YPOBHE y4eOHBIX JIEHCTBUI

(I)OprI H ME€TOAbI KOHTPOJIA A
OLCHKH PE3YyJbTAaTOB oﬁyqem/m

1

- c(opMUPOBAHHOCTD MPECTABICHUN O
MECTE XUMHM B  COBPEMEHHOMU
HAay4YHOW KapTUHE MUpa; NOHUMaHHE
ponmu xumMuu B (HOPMHPOBAHUU
Kpyrozopa #u  (DyHKIIMOHATLHOMN
TPAaMOTHOCTH YE€JIOBEKA I PELICHUS
MPAKTUYECKUX 3a/aY;

- BJIAJICHUE  OCHOBOIIOJATAIOIIMMHU
XUMUYECKUMU TOHSITUSIMHU, TEOPUSIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIAJICHUE OCHOBHBIMM METOJAMU
HAay4YHOT'O MO3HAHUS, UCIIOIb3yEMBIMU
B XUMHU: HAOJIOJICHUEM, OMMCAHUEM,
M3MEPECHUEM, AKCIIEPUMEHTOM;
yMeHHe 00pabarbiBaTh, OOBICHSITH
pe3yJbTaThl MPOBEJICHHBIX OIBITOB U
JenaTh  BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh ~ MPUMEHSTh  METOJIbI
MO3HAHUS npu peleHnu
MPaKTHYECKUX 3a/1ay;
c(hOpMHUPOBAHHOCTh yMEHUS JaBaTh

KOJIMYECTBEHHbBIE OLICHKHU U
POU3BONTH pacyeTsl 1o
XUMHAYECKUM dopmynam 151
YpaBHEHUSIM;

- BJIAJCHUE TMpaBUJIAMU  TEXHUKH
0€30MacHOCTH TIPU  UCTOJb30BAHUU
XUMUYECKUX BEIIECTB;

- cOpMHUPOBAHHOCTH COOCTBEHHOMU
HNO3ULMU 10 OTHOUIEHUIO K
XUMHAYECKOU uH(popmauu,
MIOJIy4a€MOU U3 PA3HBIX UICTOYHHUKOB.

Habmonenue B xone 00yueHus

YcTHBIE OTBETHI

[IpakTuyeckue padotel, oryet o BCP,
YCTHBIE OTBETHI

YCTHBIE OTBETHI, 1a00paTOpHBIE
pabortsl, [IpakTuyeckue paboThI

3anoHeHne CPABHUTEIHHBIX TAOJIHII

JlaGopaTopHas pabota

BoicTynnenue ¢ coobuieHuem

IToaroroska MMpE3CHTAlUN

Ortuer o BCP

[ToxroroBka coobieHuH, 1abopaTopHast
paborta

DKcrepTHOE HAOII0ICHHE,
71a00paTOPHBIC U MTPAKTHYCCKHE PAOOTHI

[IpoBepoUHBIE CaMOCTOSITEIbHBIC
pabOThI IPAKTUIECKHIE PAOOTHI
TECTUPOBAHUE

3aH_[I/ITa WHIANBUAYAJIBHBIX ITPOCKTOB







[Tpunoxenue 1

5. INIAHUPOBAHUE YYEBHBIX 3AHSTHI C HCITIOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbLIX ®OPM U METOJOB OBYYEHUA

Ne K AKTHBHBIE U bopmupyeMbIe
n/n Tema yyeOHOTr0 o1 UHTEePAKTUBHbIEC YHUBEPCAJIbHBIE
3aHATHUA qill;c(:)B (¢popmbI U MeTOABI y4eOHbIC
o0yuyeHust NeNCTBUA
1. | Ileppognueckuit 2 JIeTI0Bast UIpa; 3naHus
3akoH JI.M. TEPMUHOJIOTHH,
MemneaeeBa YMEHHE OIpeIesITh
GYHKIMM ~ HAy4YHOTO
NO3HAHUS,  HaBBIKU
paboThl B rpynmne
2. XHUMHUYECKHE 2 MHTEPAKTUBHAS JICKIIHSI 3HaHus
BeIleCTBa BO rpyIIoBast TEPMHHOJIOTHH,
BcenenHoit YMEHHE OIpeesITh
GYHKIIMM  HAy4YHOTO
NO3HAHUS,  HaBBIKU
paboThl B rpymnme
3. | CtpoeHnue 2 METOJ1 pabOThI B MAJIbIX 3Hanus
OpraHu4YeCKUX Ipynmnax. TEPMUHOJIOTHH,
BEIIECTB YMEHHE OIpEeIesITh
GYHKIIMM ~ HAy4YHOTO
NO3HAHUS,  HaBBIKU
paboThl B rpymmne
4. IIpenenvHbIE 2 KOJUIOKBHYM; 3HAHHS
VIJIEBOJIOPOBl U HX TEepMHHOJIOTHH,
OCOOCHHOCTH YMEHHE  ONpPEAEIATH
GyHKIMM ~ HAYYHOTO
NO3HAHUS,  HABBIKU
paGoTel B rpymme,
paboThl C Hay4yHOH
JIUTEPATypoOit
5. Yrneroiopoasl Kak | 2 METOJ, «MO3TOBOH IUTYPM»; 3HaHuA
OCHOBHBIA HMCTOYHHUK TCPMHHOJIOTHH,

SHEPrun

YMEHHE OIPEICIATh
(GYHKIMM  HAay4HOTO
MO3HAHUS,  HABBIKU
paGoTel B rpymme,
paboThl C Hay4YyHOH
JIUTEpPaTypou




[Ipumepnbie TeMbl pedepaToB (TOKIATOB),
VH/IMBHTyAJIbHBIX TTPOEKTOB

* buorexHonorus u reHHas nHxeHepus — TexHojoruu XXI Beka.

* HaHoTexHo0rus Kak MpUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKH U
npou3BoJicTBa B Poccniickon @enepanumn.

» CoBpeMeHHbIE METO/IbI 00€e33apakUBaHUSI BOIBL.

* AJIOTpOnUs METAJIOB.

* Xwusnb u gesrenvHocTh . M.Menneneena.

* «llepuoanueckomy 3aKoHy Oyayliee HE TPO3UT Pa3pPyLICHUEM. ..»

* Cunres 114-ro snementa — TpuyMd poCCUICKUX (HU3UKOB-SIEPIINKOB.

* H3otonsl Bogopoa.

* lcnonp3oBaHue painOaKTUBHBIX U30TOMOB B TEXHUYECKUX LENSX.

* PeHTreHoBCKOE U3IyYEHHUE U €r0 UCIOJIb30BAaHUE B TEXHUKE U MEIUIMHE.

* [Ina3ma — yeTBEpTOE COCTOSTHUE BEIIECTBA.

* Amop@dHbIe BellecTBa B MPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpy>Karollen cpesibl OT XUMHUUECKOTO 3arpsi3HEHUS.
KonuuecTBeHHbIE XapaKTEPUCTUKH 3arPsI3HEHUST OKPYKAIOIIEH CPEJIb.

 [Ipumenenue TBepAOro 1 razoodpaszHoro okcuaa yriaepozaa (IV).

* 3ammTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arps3HEHUS.

* ['pyboaucnepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOb30BaHUE B
poecCHOHaNBbHOM IESITEIbHOCTH.

* KocmeTrnueckue remnu.

» [IpuMeHeHUE CyCIIEH3UI U AYMYJIbCUN B CTPOUTEIBCTBE.

* MuHepasbl ¥ TOpHBIE TTOPOIBI KAK OCHOBA JTUTOC(EPHI.

* PactBOpBI BOKpYT Hac. Turbl pacTBOPOB.

* Boja Kak peareHT u cpeaa il XUMHYECKOTO Mpouecca.

» JKuznb u nearensHocth C.AppeHuyca.

* Bkuiajl 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH DJIEKTPOIUTHUECKON

JIUCCOLIMALIIAH.

* VYcrpaHeHHe )KeCTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX MPEINPUATHSIIX.

* CepHas KHCIIOTa — «XJI€0 XUMUYECKON MPOMBIILICHHOCTH.

* Hcnonb3oBaHne MUHEPATBHBIX KUCJIOT Ha MPEANPUATUSIX PA3TIUUHOTO
npodus.

* OKcuIbI U COJIM KaK CTPOUTEIbHBIE MAaTEPUATIBI.

* Hcropus rurca.

» [loBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

* MHoronukuit kapOoOHAT KaJlbIUs: B IPUPO/JIE, B IPOMBIILIEHHOCTH, B OBITY.

 Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHOe MOJAEIMPOBAHNE XUMHUUYECKUX MIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB.

* DIJIEKTPOJIU3 PACIUIABOB AIEKTPOJIUTOB.

 [IpakTudeckoe MpUMEHEHUE IEKTPOJIn3a: pahUHUPOBAHUE,
raJibBaHOIJIACTHKA, TaJIbBAHOCTETHSI.



6.JINCT UBMEHEHUI 1 JIOIIOJTHEHUI, BHECEHHbIX

B PABOYVIO IIPOTPAMMY

Ne MW3MCHCHMA, JaTa BHCCCHIA N3MCHCHIA, Ne CTpaHuIIbl C KBMCHCHHCM,

BbLJIO

CTAJIO

OcHoBanue:

Iloanucek JUIa BHECIIEr0 H3MEHEHUs




