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Pabouas mporpamma ydeOHON IuCHMIUIMHBI «XHMHS» pa3paboTaHa Ha OCHOBAHUH
(eneparbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro MpodhecCHOHATBHOTO
oOpazoBanus cnenuaigbHocTu 31.02.03 JlabopaTopHas IMarHOCTUKA, YTBEPKIEHHOTO NMPHKA30M
MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @eneparuu ot 24.07.2015 1. Ne 970 (pen. ot
24.07.2015 r.), yueOHOro IUIaHa MO MPOTrpamMMe MOATOTOBKU CIIEIHAIMCTOB CPETHEr0 3BEHA
JlabopaTopHasi TMarHOCTHKA.

CocraButenb: Mamberosa 3.X., npenogasatens MK KbI'Y

Pabouass mporpamma ydeOHON IHUCHMIUIMHBI pacCMOTpeHa W ojo0peHa Ha 3acemanHuu MK

dapMany 1 XUMHUKO-OUOTOTHYECKUX JUCITUTUINH

IIpotokon Ne  or«_ » 2020 r.

[Ipencenarens IIMK CmxaxeBa A.M.
(moamnuce)

Meroauct MK KbI'Y I'ynmoesa A.C.
(moamuce)

CornacoBaHo

Hayunas 6ubmmorexa KbI'Y,

OTACT KOMIIJICKTOBAHUA

(moamuce) I'yo:xoxoBa H.A.
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1. IACIHHOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHHUIIJIUHBI
«XUMHUA»

1.1. O6aactb npuMeHeHUst padouyeil MPOrpaMMbl

PaGouast mporpamMmma y4eOHOW MUCIUTIIMHBI SBIISIETCS YACTHIO MPOTPAMMBI
MOATOTOBKM CIIELIMAIIUCTOB CpeaHero 3BeHa B coorBeTrctBuM ¢ PI'OC mo
cnenuanbHocTH CITIO 31.02.03 JIabopaTopHasi AMATHOCTHKA.

Pabouas nmporpamMma y4eOHON IAUCIUIUIMHBI MOXKET OBITh MCHOJB30BaHa B
JOTIOJTHUTENBHOM  NMPOGECCHOHANBHOM 00pa3oBaHMM B paMKaxX pealu3aluu
MIPOTrpaMM NEPENOArOTOBKH KaapoB B yupexkaeHusx CIIO.

1.2. MecTo y4eOHOIl AUCUMILVIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeIMAJTHUCTOB CPeIHero 3BeHa:
Vyebnasg aucuumuiiHa «XUMUS» SBISIETCS 4YacTbio IMKIA (apmanuu u
XUMUKO-OMOJIOTMYECKUX JUCIUTLIIVH.
1.3. leau u 3a7a4d y4eOHOM AMCUMILIMHBI — TPe0OBaHUS K pe3yabTaraM
OCBOCHUSA YU4eOHOM TMCHUTIUHDI:
B pe3ynbTaTe ocBOoeHUS Y4EOHOU TUCHUTIITMHBI 00YUYaOIIUICS T0JKEH YMETh!
— COCTaBJISAITh AJICKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue (HopMysibl CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB;
— TPOTHO3MPOBATh XHUMHUYECKHE CBOWCTBA JJIIEMEHTOB, HCXOAS U3 UX
MOJIOKEHUS B TIEPUOANYECKON CUCTEME IEKTPOHHBIX (popMyI;
— COCTaBJISAITh XUMHYECKHE (POPMYJIbl COCIUHEHUH B COOTBETCTBUU CO
CTEIEHbIO OKUCIICHUSI XUMUYECKUX JIEMEHTOB,;
— COCTaBJISAITh YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA;
— pelIaTh 3aJja4yu Ha PacTBOPHI;
— YpaBHUBATH OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC peakuu MOHHO-
AIIEKTPOHHBIM METOIOM;
— COCTaBJIATh YPABHEHUS THIPOJIM3a COJIEH, ONPEAEATh KUCIOTHOCTh CPEIbI;
— COCTaBIIATH CXEMBbI Oy(EPHBIX CUCTEM;
— J1aBaTh Ha3BaHUS COEAMHEHUSIM IO CUCTEMATUYECKON HOMEHKIIATYPE;
— COCTaBJISITh CXEMbI PEAKIIUM, XapaKTEPU3YIOIIUE CBOMCTBA OPTraHUYECKUX
COCIMHCHMI;
— OOBSCHSITH B3aUMHOE BJIMSTHUE aTOMOB.
B pesynbpTaTe ocBOoeHMS YICOHOM TUCITUTIIIMHBI 00YUYarOIIUICS T0JKECH 3HATh.
— mnepuoaunueckuit 3akoH /.M. MeHnneneesa B CBETE yUeHUSI O CTPOSHUM aToMa,
MPUHIIUIBI TOCTPOCHUS NTEPUOINIECKON CUCTEMBI DJIEMEHTOB;
— KBaHTOBO-MEXaHWYECKHUE MPEACTABICHUS O CTPOCHUU aTOMOB;
— 0OIIyI XapaKTepUCTHKY S-, P-, 0-2JEMEHTOB, MX OHMOJIOITHMYECKYIO POJIb H
MPUMEHEHUE B MEJIULIMHE;
— Ba)KHEHIIIME BUIBI XMMUYECKOW CBSI3U U MEXaHU3M MX 00pa30BaHUs,
— OCHOBHBIE  TIOJIO)KEHHMSI TEOPUM  PACTBOPOB U DJIEKTPOJUTUUYECKOU
JUCCOINAINY;



— MPOTEOJUTUYECKYIO TEOPHUIO KUCIOT U OCHOBaHUM;

— KOJUJTUTaTHBHBIE CBOWCTBA PACTBOPOB;

— METOJUKY PELICHHs 3a7a4 Ha PacTBOPHI;

— OCHOBHBIE BUJbl KOHLIEHTPALIUU PACTBOPOB U CIIOCOOBI €€ BHIPAKEHHUS,;

— KHUCJIOTHO-OCHOBHBIE Oy(epHbIE CUCTEMBI U PACTBOPHI;

— MEXaHM3M UX JIEUCTBUS U UX B3aMOJICHCTBHUE;

— TEOPUIO KOJUIOUJHBIX PACTBOPOB;

— CYLIHOCTb THMAPOJIA3a COJIEH;

— OCHOBHBIE KJIACChl OPTaHUYECKUX COCAMHEHUHM, UX CTPOCHHE U XUMUYECKUE

CBOMCTBA;

— BCE BUJbI U30OMEPUHU.
B pesyapTaTte oOCBOCHHMS Y4YEOHOW JUCIUIUIMHBI OOYYArONTUUCS  JOJKEH
dbopmupoBath 00mye U MPodecCHOHATBEHBIC KOMIIETEHITUH:
OK1.IlonnmaTh CyHIHOCTh M COLMAJIBHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccuu, MposIBIATh K HEW YCTOWMUYMBBIA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCT, BHIOMPATh TUIIOBBIE METOIbI
U crnocoObl  BBIIOJHEHUS  MNpOQECCHOHAIbHBIX  3aJay, OLEHUBAaTh HX
() PEKTUBHOCTD U KA4E€CTBO.
OK 3. IIpuHMMaTh peleHus B CTAaHIaPTHBIX U HECTAHAAPTHBIX CUTyalUsX U HECTH
32 HUX OTBETCTBEHHOCTb.
OK 4. OcyiecTBisTh NOUCK U UCHOJIb30BaHUE MHPOPMALIUU, HEOOXOAUMOMN ISl
3(PEeKTUBHOTO BBINOIHEHUS MPO(ECCHOHAIBHBIX 3ajJ1ad, MPO(PECCHOHATBLHOIO U
JUYHOCTHOTO PA3BUTHSL.
OK 5. Hcnons3oBath UH(MOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMU B
poeCCUOHATIBHON JIEATEIIbHOCTH.
OK 6. PaboTarh B KOJUIEKTUBE U KOMaHA€, d(PPEKTUBHO 0OIIATHCS C KOJJIEraMu,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.
OK 7. BpaTh OTBETCTBEHHOCTh 3a pa0OTy WJICHOB KOMAaHJbl (MOJYMHEHHBIX), 3a
pPE3yNbTAT BBIITOJIHEHUS 3a1aHUN.
OK 8. CaMoCTOSITENIbHO ONPEAEITh 3aa4u MPOPECCUOHATIBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCSI CaMOOOpPa30BaHNEM, OCO3HAHHO IJIAHUPOBAThH MOBBIIIICHHUE
KBaJTU(DUKAIIAH.
OK 9. OpuentupoBaThCsi B YCIOBHUSX CMEHBI TEXHOJOTUH B MpodeccruoHaIbHOM
NEeATEIBbHOCTH.
OK 10. bepeXHO OTHOCUTBCA K HMCTOPHUYECKOMY HACHEAUI0 U KYJbTYPHBIM
TpaJMLMsIM HApOJa, YBaXaTb COLMAJBHBIE, KYJIbTYpPHbIE W PEIUTHO3HbBIE
paznuyusl.
OK 11. beiTh rOTOBBIM OpaTh Ha ce0si HpPABCTBEHHbIE 0053aTENbCTBA IO
OTHOUIEHUIO K MPUPOJIE, OOUIECTBY U YEIOBEKY.
OK 12. Oxkas3piBaThb NEPBY0 MEAULUHUHCKYIO TOMOIIb IIPU HEOTIOXKHBIX
COCTOSIHUSIX.
OK 13. OpranuzoBsiBaTh pabodyee MeCTO C COOJO/IEHHEM TPEOOBAaHUN OXPaHBI
Tpy/Ja, MPOU3BOJCTBEHHON CaHUTAPUHU, WHOEKIIMOHHOW ¥ MPOTUBOIOKAPHOU
0€30IaCHOCTH.



OK 14. Bectu 310poBbIii 00pa3 XKU3HU, 3aHUMATHCS (U3UUECKON KYJIbTYpod U
CIIOPTOM  JJS  YKPEIJIeHHWs  3/70pOBbS,  JOCTIDKEHHS  JKM3HEHHBIX U
po¢eCCUOHATBHBIX ENEH.

I[IK 3.1. ToroBurh pabouyee MecTO i MpPOBEACHUS J1abOpPATOPHBIX
OMOXUMHUYECKUX HUCCIICIOBAHUI.

I[IK 3.2. [IIpoBoautes  mnabopaTopHble  OHMOXMMHUYECKHE  HCCIECIOBaHHSA
OMOJIOTHYECKUX MaTEepHUajIoB; y4aCTBOBATh B KOHTPOJIE Ka4eCTBa.

1.4. KoJn4yecTBO 4YacoB Ha OCBOeHHE padodeil mnporpaMMmbl y4eOHOI

AUCUUIIHHBI:

MaxkcumansHol yueOHOM Harpy3ku ooy4daromierocsi 144 yacos, B TOM 4ucIe:
00s13aTeNIbHOM ayTUTOPHOM yueOHON Harpy3ku oOyuarorierocs 96 yacos;
CaMOCTOSITENILHOM paboThl 0Oy4Jaromierocs 48 4acos.

(caMmocTosITeTbHOM paboThl 00yUaroIierocs 1 kKoucyspranui 40/8 yacos).

2. CTPYKTYPA 1 COJEPKAHUE YUYEBHOM JUCITUTIINHBI
2.1. O0bem y4eOHOM TUCHUILIUHBI M BUIbI y4e0HOI padoThI

Buj yueoHoii paboThl Oobvem uacos
MaxkcumajibHasi yyeOHasi Harpy3Ka (Bcero) 144
Obs3aTe1bHAs AyAUTOPHAS YUeOHasi HAarpy3Ka (Bcero) 96
B ToM uncie:

MPAKTUYECKHUE 3aHATUS 44
CamocrosiTesibHasi padoTa 00y4arOUIerocsi 1 KOHCYJIbTAIUN™ 40/8
(Bcero)

HpOMe)Ky'TO‘IHaSI arrecranus B (bopMe KOMRJIEKCHOZ0 IK34MEHA

*[Ipumeyanue. OObeM KOHCYJIHTATHUBHBIX YacOB B JIAHHOM Y4Y€OHOM IIJIaHe
yKa3aH Ha YUCJIEHHOCTh CTYJIEHTOB B Tpymnie - 25. KonmruecTBo KOHCYIbTaTUBHBIX
YacOB MOJKET BapbUPOBATh B 3aBUCUMOCTH OT KOJUYECTBA CTYJACHTOB B TPYIIIE
(ITosicuenue k YII4.5).




2.2. TemaTuyeckuii IJIAH U COIeP:KAHNE YUeOHOM TUCIUILUTUHBI « XUMUSD»

Ypose
HaumeHnoBanue Copaepxxanue yueOHOro MaTepuasa, JjadoparopHblie padoThl M NPAKTHYECKHE 3aHATHA, Oo0bem Hb
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4alIuMxcs, KypcoBasi padora (IpoekT) 4YacoB | OCBOEH
us
1. 2. 3. 4,
Pa3gen 1. Ctpoenue
P 8/6/6
BellecTBa
Coaep:kaHue y4eOHOT0 MaTepHAaJIa
1.1. Crpoenue aToma P A P 2 1
" Ilepuoanueckuii 3akoH U nepuoanueckas cucrema [[.M. MenpeneeBa B CBETE yU€HUs O CTPOEHUHU
. atoma. [I[pyuHIMIBI TOCTPOEHUS IEPUOIUUYECKON CUCTEMBI 3JIEMEHTOB
NepuoAUYeCKU 3aKOH
TLH. Meneneea CamocrosiTesibHasi paboTa 00y4alOIIUXCS: YITPAKHEHHUS 110 COCTABIICHUIO 3JIEKTPOHHBIX 9 9
T KOH(UTYypaluu, NOAroToBKa pedepara ¢ npe3eHTanueil, co3TaHue MyIbTUMEINHHBIX Ipe3eHTalnl
Cojep:kanne y4eOHOro0 MaTepHaJia
DIIEKTPOHHAsl TEOPUsI CTPOEHUS aTOMa
[IpakTUKyM: cOCTaBJICHUE JICKTPOHHON KOHPUTYpAIIMH XUMAYECKUX 3JIEMEHTOB COTJIACHO MPUHIIHUITY
MUHUMAaJIbHOM 3Hepruu, npasunam B. Kneukosckoro u I'yana, 3anpery Ilaymnu.
Crpykrypa [lepuoauueckoii cuctembl MeHieneeBa B CBETE 3IEKTPOHHOW TEOPUU CTPOCHUSI aToMa
[Teproanueckoe N3MEHEHNE HEKOTOPBIX XapaKTEPUCTHK M CBOMCTB aTOMOB XUMHUYECKUX JIEMEHTOB
W3MeHeHne XapakTepUCTUK XUMUYECKUX IEMEHTOB B IIEPUOJIE
OHeprus NOHU3ALUH, SHEPTUS CPOJCTBA K 3JIEKTPOHY, OTHOCUTENIBbHAS DJIEKTPOOTPHULIATENBHOCTD
W3MeHeHne XapakTepUCTUK XUMUYECKUX IEMEHTOB B TPYIIax 4 1
1.2. DaekTpoHHasi
OO0r11ast XxapakTepUCTUKa S-, P-, d- 371eMEHTOB
CTPYKTYpa aTOMOB . .
H3MeHeHne CBOMCTB XUMUYECKUX COETMHEHUI 2JIEMEHTOB
ITpocTsie BeniecTBa
Bonoponnsie coenuHeHus
CoevHEeHNs AIEMEHTOB C FaJIOT€HaMU
OKCcHUABI ¥ THAPOKCHUTBI
ITporno3upoBaHre XUMUYECKUX CBOMCTB 2JIEMEHTOB, UCXOMS
U3 UX MOJIOKEHHS] B IEPUOJJUUECKON CUCTEME U DJIEKTPOHHOTO CTPOCHHUS
1. IIpakTHYeckoe 3aHATHE: 2 2

DNEeKTPOHHBIE KOH(UTYpAIH 3JIEMEHTOB.




CocraBiieHHE YICKTPOHHBIX KOH(DHUTypaIiii 3IEMEHTOB COTIACHO MPUHIIUITY MUHUMATHHOU SHEPTHH,
npaswiam B. Kineukosckoro u I'yHaa, 3anpery [laymnu.

ITepuonuueckas cucrema J[.M1.MeHeneeBa u 3IEKTPOHHAS CTPYKTYpa aTOMOB.

OO0r111ast XapaKTepUCTUKA S-, P-, d- 2JIEMEHTOB.

CamocrosiTeibHass pabora oOy4yarommxcsi: Crpoenue aroma u Ilepuoguueckmii 3axkon JI.1.

Meuneneesna.
YIPaXHEHUS IO COCTABJICHUIO YPaBHEHUN PEaKIIMK, COCTABJICHUE KPOCCBOPIOB, TJIOCCApUid

1.3.

XumMuueckas
CBA3b U

CTPOCHHE MOJIEKYJT

Copep:kanne y4eOHOro MaTepHuaJia

«Mornekyna, aToM, JIEMEHT, IPOCTHIE U CIOKHBIE BEIIECTBA, KJIACChl HEOPTAaHUYECKUX COCIUHEHUH. . .»
BanenTHoCTh npHpoa XuMHUUECKOM CBsI3H. TUIIBI CBS3U

KoBasieHTHast CBSI3b, TUIIBI KOBAJIEHTHOM CBSA3H. DIEKTPOOTPULIATEIBHOCTh aroMa. J(Umoss.
XapakTepUCTUKHA KOBAJICHTHOW CBS3U. JlJIMHA ¥ SHEPTHS CBSI3H.

Cnioco0 nepekpbIBaHUS aTOMHBIX OpOHTameil.

HamnpaBneHHOCTh KOBaJIGHTHOM CBSI3M M MPOCTPAHCTBEHHASI KOH(PUTYpAITUS MOJIEKYJI.
[TepexpriBanue opOuTaneii: nu-, CHrMa-, CBSI3u.

['uOpunn3anyst aTOMHBIX OpOUTANIEH.

Sp-rubpuau3anus, S’p2 — rubpuau3anus, Spg — TUOpHUIN3ALIUAL.

Hacpimaemocts KoBaneHTHOM cBsi3U. MakcumanbHasi BAICHTHOCTh AaTOMOB.

JIOHOpHO - aKIIEMOHTOPHBIM MEXaHU3M 00pa30BaHUS KOBAJIEHTHOM CBSI3H.

HNoHHas CBsA3b, CTENEHD OKUCIICHUS.

Bonoponnas cBs3b.

Mertaniueckas CBs3b.

2. [IpakTHyeckoe 3aHsATHE:

[TpocTpaHCTBEHHOE CTPOCHUE MOJIEKYII: CUTMa-CBsI3b; KpaTHBIE CBS3H; THOPUAN3AIUS aTOMHBIX
opOuTasneit; mpocTpaHCTBEHHAsI KOH(GUTYpaIUs MOJIEKYIT; MOJASIPHOCTh MOJIEKYII.

Pemenue ynpaxxaeHuit Ha onpeseneHue no (GopMyliaM BEIIECTB TUIIA XUMHUECKOH CBSI3U, CTETICHH
OKHUCJIEHUS aTOMOB U BAJICHTHOCTH.

CocraBiieHre MoJIeNiel MOJIEKYN U KPUCTAIIJIOB BEUIECTB C PA3TMYHBIMUA BUIAMH XUMUUYECKOW CBSI3U.
Mojeny KpUCTAIUTMYECKUX PENIETOK TOBAPEHHOM CoyH, anmasa, okcusa yraepoaa(IV) umm nona.

CamocrosiTeibHas padoTa 00y4aOmmMXcsi: DIEKTPOHHAs CTPYKTypa aTOMOB
CocraBneHue Mozeneil MOJIEKyJl M KPUCTAJUIOB BEIIECTB C Pa3jIMYHbIMH BUIAAMH XUMUYECKOU CBSI3H,
YIPaXHEHMSI 110 ONIPEAEIECHUIO TUIIOB XUMUYECKOH CBSI3H, COCTABIEHUE KPOCCBOPJOB, IIOCCapusl

Pazpen 2. Kiaccenl
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HEOPraHM4YeCcKHX
COeIHHEHHIA.
KomimiekcHbIe
coeTuHeHus

2.1. Kuaccel
HEOPraHU4ecKHuX
COeIUHEeHMIA.
KomimiekcHbIe
coeTHHeHHus

Cojep:kanne y4eOHOro MaTepHaJia

Knaccudukanust okcumoB, OCHOBaHUH, KUCIOT U COJICH

['eneTnyeckasi CBA3b MEXIY KJIaCCAaMH HEOPTAHUUECKUX COSTUHEHUN

Knaccudukanus, cTpoeHre, HOMEHKIIaTypa, MOJIy4YeHHe KOMITJIEKCHBIX COSTUHEHHH, BUIBI
XUMUYECKON CBSA3U B KOMIUIEKCHBIX CO€IMHEHUsIX. [[puMeHenns B MeIUIIMHE
CocraBieHrne XUMHUECKUX (GOPMYIT COSTUHEHHUI B COOTBETCTBUU CO CTENIEHBIO OKUCIICHUS
XHUMUYECKHX DJIEMCHTOB.

3. [IpakTHyeckoe 3aHATHE:

N3yueHue CBOMCTB KJIaCCOB HEOPraHUUYECKUX COCAMHEHUI.

N3ydeHune CBOWCTB KOMIUIEKCHBIX COCIMHEHU M.

Knaccudukanus, cTpoeHre, HOMEHKIIATypa, MOJIy4YeHHe KOMITJIEKCHBIX COeTMHEHUH.
Buapl xuMuyeckoi CBA3M B KOMIUIEKCHBIX COCTUHEHUSIX.

Buibl XMMHUYECKO CBSI3M B KOMIUIEKCHBIX COCUHEHUSIX.

JlaGopaTopHbie onbITHI. JleMoHCTpaIuu.

CamocrosiTeibHas padoTa 00y4yaommxcst

IoAroToBKa MI/IHI/I-Ta6J'II/IIII)I, YIIPA)KHCHUSA 11O YCTAHOBJICHUTO Te€HETHYECKOM CBSI3H MCXKIY KiiacCaMun
HEOPraHUYECKUX BEILECTB, COCTABIEHUE KPOCCBOPOB, INIOCCAPUs. Y IPAXKHEHUS 110 COCTABICHUIO
dbopMysT 1 HOMEHKJIaType KOMILJIEKCHBIX COCIMHEHUM, COCTABIIEHNE CXEM, MITIOCTpAIlui, MoieNiel 1

zp.

Pa3nen 3. PacTBopsl.
JAucnepcHbie cCHCTEMBI

6/6/5

3.1. PacTBOpBI.
PacTrBopumocts
BelleCTB B BOJe.

Conep:xanue yueOHOTro MaTepuaJia

PactBopsl. Tumsl pacTBopoB.

Mexanu3m 006pa3oBaHusl PACTBOPOB U MX KJIaCCU(PUKALINU.
3HaueHUE paCTBOPOB B )KU3HEAEATEIBHOCTH OPraHU3Ma.
Boga kak pacTBopHTENb.

PacTBOpenue kak (pU3MKO — XMMUYECKUI TIpoIIecc.
TepMoauHaMuKa mpouecca paCTBOPEHUS.

PacTBOpHMOCTS.
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3aBUCUMOCTb PaCTBOPUMOCTH PA3JIUYHbBIX BELIECTB OT IPUPO/Ibl PACTBOPUTENS, TEMIIEPATYPBI U
JIaBIICHUSI.

Huddysus B pacTBOpax.

KommuraruBHble CBOICTBA pa30aBIeHHBIX PACTBOPOB.

Pacnipenenenue BemecTsa MEXAY 1BYMsI HECMEIIMBAIOIIUMHUCS KUIKOCTSIMHU.

CamocrosiTesbHasi padoTa 00y4a0IMXcst
Pemenue 3a1a4 1o croco6amM BeIpaKEHUS! KOHIIEHTPAIMIA PACTBOPOB, TECThI, COCTABICHHE TIIOCCAPUS

3.2. lucniepcHbIe
CHCTEMBI.
Koa1onaubie
PacTBOpPBHI.

Coaep:xanue yue0HOro MaTepHaJia

JlucriepcHbIe CUCTEMBI U X KITaCCU(DUKAIIHSL.

OO6m1as xapakTepucTUKa a3po30Jeil, CyCIIeH3Uil 1 SMYIIbCUH.
MeTo/ibl OJTyYeHHsI U OYMCTKH KOJIOUHBIX PACTBOPOB.
Meroas! qucneprupoBaHusl.

KoneHcannoHHbIe METO/IbI.

MGTO[IBI OYMCTKH KOJUIOMAHBIX paCTBOPOB.

OnTuyeckre CBONCTBA AUCIIEPCHBIX CHCTEM.
DNEKTPUYECKHE CBOMCTBA TUCIIEPCHBIX CUCTEM.
CtpoeHue MUIEI.

DnekTpodopes3 U AMEKTPOOCMOC.

YcToiuuBOCTEL U KOoaryJjianuusa KOJJIOUJHBIX CUCTCM.

4. IlpakTHyeckoe 3aHATHE:
Knaccugukaius nucnepcHbIX cUCTEM
N3ydenune CBOMCTB KOJUTOUAHBIX PACTBOPOB
MeTo bl OYNCTKH KOJUIOMIHBIX PACTBOPOB.

CamocrosiTesibHasi padoTa 00y4arOIIMXCS:
CocTaBlieHHE ONPOCHBIX KapT, COCTaBJICHHUE KPOCCBOP/IOB

3.3. CnocoonI
BBIpaKeHUsl
KOJIUYECCTBCHHOI'O
COCTaBa PaCTBOPOB.

Conep:xanue yueOHOTro MaTepuaJia

MaccoBas 105151 paCTBOPEHHOTO BELIECTBA.

MomnsipHas KOHUEHTpALIHS.

DKBHUBAJICHT BEILIECTBA

MoutsipHast KOHIIEHTPAIHs SKBUBAJICHTA.

Pacuetsl, mpoBoiMMBIe TTPU pa30aBIECHIN KOHIIEHTPUPOBAHHBIX PACTBOPOB M CMEIITMBAHUHU PACTBOPOB
C pa3JIMYHOM MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA.

5-6. IlpakTHyecKoe 3aHATHE
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I/I3yquHe AITOPUTMOB PCHICHUA 3a4a4 11O ITPUT'OTOBJICHUIO PAaCTBOPOB
Pemrenne PACUCTHBIX 3aaa4 110 IIPUTOTOBJICHUIO paCTBOPOB .

CamocrosiTe1bHasi paboTa o0y4arommxcs:

Beinonnenne ynpaxkHeHMH B pacueTax NPUTOTOBJIEHUS PAacTBOPOB IIyTEM CMELIMBAHMs PAacTBOPOB
OJIHOTO M TOTO K€ BELIECTBA pPAa3HOM KOHIEHTpPALMM C HCIOJIb30BAHUEM IIpaBUIIA «KPECTay.
CocraBieHue rioccapusi

Pa3nen 4. PacTBopsl
3JIEKTPOJINTOB

6/6/5

4.1. Teopus
3J1eKTPOJTUTHYECK
oit

AUCCOHALMH

Coaep:xanue yue0HOro MaTepHaJia

Teopust 37EKTPOTUTUYECKON AUCCOLUALINH.

[Iponecc nuccounanuu.

CreneHp QUCCOLMAIINH.

Cuna 2J1eKTposinTa

KoHncTanTa muccomuaiym.

XHUMHUUYECKUE PEAKLIUU MEXKIY FNEKTPOJIUTAMH.
MonekyJigpHbI€, MOJIHBIE U COKPAILICHHBIE HOHHBIC YPABHEHUS.
Bona xak ciia0blii 3JIEKTPOIIHT.

7. IlpakTHYeCKOE 3aHATHE

CocraBieHre ypaBHEHUH CTYNIEHYATOMN IUCCOIMAIIHH.

CsoiictBa kucaoT. CBoiictBa ocHoBauuii. CBoiicTBa coiieii. OCOOEHHOCTH CBOWMCTB KHCHBIX COJIEH.
B3anmocBs3b MEXIy KHCIOTAMU, OCHOBAHUSIMU U COJISIMH.

COCTaBJ'IeHI/Ie MOHeKYHSIpHBIX, ITOJIHBIX "N COKpaHIGHHBIX HNOHHBIX ypaBHeHI/II\/II.

PacyerHble 3a1aun MO ONpeAeNeHUI0 CTENeHH U KOHCTAHTBI TUCCOIHAIIHH.

CaMocTosiTeIbHAN paﬁoTa 06y‘lﬂlOllIl/IXCﬂ: YIIPA)KHCHHUA 110 TEME, TCCThI, COCTABJIICHHUE KPOCCBOP/I OB,
CO3JaHuUC MYHLTHMCHHﬁHBIX Hpe3eHTaHHI>i

4.2. CBoiicTBa
KHUCJIOT,
OCHOBAaHHUi, coyiel
B CBeTe TEOPpUH
JIEKTPOJUTHYECK
o

Conep:xanue yueOHOro MaTepuaJia

ITpoTosnornueckas TEOpUs KUCIOT U OCHOBaHUM.

MexaHn3M OUCCOIHAIlNN KUCIOT, OCHOBAHMI, COJICH.

Bonoponnsiii nokaszarens pH, cpena BOJHBIX pacTBOPOB 3JIEKTPOJIUTOB.

[TonsiTue o OydepHbix pacTBopax. Bunsl 6ydepHbix cucrem. Mexanusm neiicTBust 6y(depHbIX cucTeM

8. IIpakTHYecKoe 3aHATHE:
CocraBiieHHE ypaBHEHUHN PEAKINNA B MOJIEKYJISIPHOM U HOHHOM BUJIE;
BrlnosnHeHue 3a1aHysl Ha OCYIIECTBIEHUE NIPEBPAILIEHUN BEIIECTB
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AUCCOMAIUH.

Bydepnbie pacTBopbl

[TpuroroBnenne 6ypepHBIX paCTBOPOB.

CamocrosiTesibHAasE padora oO0OyYAOIIMXCHA: YIOPAXHEHHS 1O TEME, COCTaBJIEHUE CBOJHOMU
o0o0maroniei TabauIbl, rroccapus

4.3. T'uapoaus cojei

Conep:kanue y4eOHOT0 MaTepuaJia

CyIHOCTb mpoliecca THApPOIu3a.

['uaponu3 pa3nuuHbIX TUIIOB COJECH.

CreneHb TUIpoIn3a.

3aBUCHUMOCTD CTENIEHU THAPOJIN3a OT MPUPOJIBI COJIH, €€ KOHIICHTPALIMHA U TEMIIEPATYPHI.
N3MeHeHue cTeneHu ruaposu3a.

9. IIpakTHYecKoe 3aHATHE:
N3yuenue ruiponsa cojiei pa3Horo TUIa.
CocraBiieHU€e YpaBHEHUE THAPOJIN3A PA3TMYHBIX TUIIOB COJICH B MOHHOM U MOJICKYJISPHOM BHU/IE

CamocrosTeIbHas paﬁoTa oﬁyqamumxca: CocraBnenne OIIPOCHBIX KapT, COCTABJICHHC KPOCCBOPIAOB

Pazpea 5.
OKHCINTEIBHO-

BOCCTAHOBHUTCJIbHbBIC

PO EeCcChI

4/2/2

5.1.

OKHucIUTEILHO-
BOCCTAHOBHUTEJILH
ble peaKkumu.

Conep:xanue yueOHOTro MaTepuaJia

CylIHOCTh OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX PEAKLIUMN.

HOBTOpeHI/Ie TCOPCTUYCCKOTO Marcpuajga: THUIBI XUMHUYCCKUX peaKuHﬁ, CTCIICHb OKMHCIICHUA,
ANEKTPOOTPHUIATENHHOCTD

OrnipeziesieHre 1 OCHOBHBIE MOJIOKEHUSI TEOPUU OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUA
buonornueckoe 3HaU€HNE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX IIPOLIECCOB
OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE CBOMCTBA U nepuoandecCKas CucreMa

Meton >nekTpoHHOTO OanaHca

Meto/1 31EeKTPOHHO-UOHHBIN

Baxxneillne okuCIUTENN U BOCCTAHOBUTENIH

10. lTpakTHYecKoe 3aHATHE:

CocraBiieHUE€ ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOIO
OasiaHca ¥ HIOHHO-3JIEKTPOHHBIM METOJIOM.

Pemienust sxceprMeHTaNbHBIX 33]1a4 M YIpaXKHEHUHN Ha cocTaBiieHne ypaBHeHuid OBP.

CamocrosiTeibHasA padoTa 00y4yarommxcst
Ynpaxuenus o cocraBieHnto OBP, Tectol
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Pazgen 6. OcHoBBI
CTPOEHUs
OpPraHuYecKux
coeIMHeHu

41212

6.1. OcHOBBI CTPOEHUS
OpPraHUYecKux
coeuHeHu

Conep:kanue y4eOHOT0 MaTepuaJia

Teopust CTpOCHHS OPraHUYECKUX COCTUHCHHIMA.

Knaccudukanus opraHmuecKuX COeTMHCHUN.

DNeKTpOHHAs CTPYKTypa aToMa yriiepo/ia B OPraHMYECKUX COSTUHEHUSIX.
XVWMHUYECKUE CBSI3U B OPTaHMYCCKUX COCTUHCHHUSIX.

sp,s ’pz 5 pg- rudpuaU3aIus

B3auMHoOe BiIHMsSIHEE aTOMOB B MOJICKYJIE.

[TonsiTHE 0 TOMOJIOTHYECKHX psiax. ['oMoornueckas pa3HoCcTh COCTaBa
Bunsr uzomepun. CtpykrypHas uzomepus. CTepeonzomepus

[TonsiTHEe 0 PYHKIIMOHATBHBIX TPYIIIIaX

OcHOBHBIE KJIACCHI OPTraHMYECKUX COETMHEHUH, HOMEHKIIATypa, UX CTPOEHUE, CBOICTBA, MOJTyYEHHE U
IPUMCHCHHE.

11. IlpakTHYeckoe 3aHATHE

CucremaTnueckasi HOMEHKJIaTypa oprannueckux coequnenuii MIOITAK.

Pemenue ynpaxHeHuil Ha cocTaBlieHNE Ha3BaHUI OpraHMYECKUX COeAMHEHUH 1Mo ux Gopmynam u
Harnucanue GopmMys coeMHEHUM 10 Ha3BaHusIM. JlemoHcTparuu. JIabopaTopHbIE€ OMBITHI.

CamocrosiTe1bHast padoTa 00y4YarOLIMXCs: YIIPAKHEHUS 110 COCTABICHUIO YPaBHEHUN peaklny,
M30MEPOB, COCTaBJIEHHE KPOCCBOPOB, INIOCCApUI

Paszpnen 7.
Yri1eBoaopoabl

21212

7.1. YrieBoaopoabl

Conep:kaHue y4eGHOr0 MaTepuasa

Knaccudukanus yrieBoopo/1oB.

CpaBHHUTEIIbHAS XapaKTEPUCTHUKA CTPOCHUS, XUMUYECKUX CBOMCTB YIJIIE€BOJOPOJIOB.
Kondopmanus ankaHosB.

["'omosiornueckue psiabl AIKaHOB, aJIKEHOB, A IKMHOB

Ha3zBanue coenquHeHni 10 CUCTEMAaTHYECKOW HOMEHKIIaType Y B

Peakiuu s3IMMUHUPOBHMS, PEAKITNH JIEKTPOPUIEHOTO TPUCOCTUHEHUS U 3aMEIIICHHS.
ApomaTH4ecKue yrieBog0pObl.
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Crpoenue Oenzona. ApomarnuHoctb. Homenkmarypa u uzomepus. @usndeckue cBoicTBa.CriocoObl

MOJTyYEHUSI.
XUMHUYECKUE CBOMCTBA: PEAKIUH AJIEKTPO(UIBHOTO 3aMEIICHUS B apOMAaTHYECKOM SIpe; peaKiuH
OKHCJICHHS U BOCCTAHOBJICHUS, peaklluu B O0OKOBOI1 ienu. Me3zomepHblit 3¢ dekT.

OTzaenpHbIE IPEICTABUTENH.

12. IIpakTHyecKoe 3aHsITHE

Pemenue ynpaxHeHUN M CUTYallMOHHBIX 3aJlad Ha HOMEHKIIATYPY M HM30MEPHUIO aJKAHOB, aJKEHOB,
QJIKMHOB.

CocraBieHne ypaBHEHUHN peaklMii, HOJy4eHUs yriIeBOJOPOJIOB.

CocraBieHne ypaBHEHUH pPEeaKLIMi, OTPAXKAIOIIHUX XUMUYECKUE CBONCTBA AJIKAHOB, AJIKEHOB, AJIKHUHOB. 2
ITlorao3upoBanre XUMHUYECKUX CBOWCTB HA OCHOBE CTPOEHHUs U HAIIUCAHWE YPABHEHUH PEaKIINii;
YcTaHOBIIEHHE CTPOCHUS BELLIECTB HA OCHOBE €0 XMMUYECKHUX CBOMCTB.
TecToBblil KOHTPOJIb. JIabopaTOpPHBIE OIIBITHI.
CamocrosiTesibHas padoTa 00yYarOIuXcst
MIOArOTOBKA MHUHHU-TaONULbl «OCHOBHBIE KJIACChl OPraHUYECKUX COEIUHEHUI», COCTaBIICHUE 2
KpPOCCBOPJIOB, TJ10CCApHs
Pa3pea 8.
Kuciaopoaconep:kammue 10/10/9
opraHnyeckKue
COCTUHECHHS
Copep:kanne yueOHOro MaTepHuaJia
®Pu3nyecKkue 1 XUMUYECKUE CBOMCTBA CIUPTOB: KUCIOTHO-OCHOBHBIE CBOMCTBA, PEAKL[UU
HYKJICO()UIBHOTO 3aMEIeHHS, PEAKLIUU SJTMMUHUPOBAHMS, PEAKLIUU OKHUCIICHUS.
CnocoOsl MosTy4eHus: CHUPTOB. 2
JIByX ¥ TpE€XaTOMHBIE CIIUPTHI.
@DeHOoJIbl: HOMEHKIIATypa U U30MepHsl, XUMUYECKHE CBOWCTBA, CLIOCOOBI MOIYUYEHUS
8.1. Cniupthl. ®eHoubl. | ApoMarnyeckue cnupThl. OTAEIbHBIE IPEICTABUTEINH.
13. lpakTHYecKoe 3aHATHE:
«Hanucanue ¢popmyn roMosoroB, "30MepOB CIUPTOB, (PEHOJIOB;
CucremaTnueckasi HOMEHKJIATypa CIIUPTOB U ()EHOJIOB; 5

CpaBHHTENIbHAS XapaKTEPUCTUKA KUCIOTHOCTH OJJHO- MHOTOATOMHBIX CIIUPTOB U ()EHOJIOB,;
XapakTepHucTuKa CBONCTBA CIIUPTOB U (PEHOIOB;
OOBsiCHEHHE 3aBHCHUMOCTH XUMHMYECKHX CBOMCTB OT CTPOCHMs MOJIEKYJIbl M B3aMMHOTO BIIMSHUS
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aTOMOB;
BrlmmotHeHME Ka4eCTBEHHBIX peakinii. JIabopaTopHbIC ONBITHI.

CamocrosiTesibHas padora o0yyaomuxes: Pemenne 3ama4 mo cnoco0am BEIPaKESHUsT KOHIICHTPAIHA
pacTBOpOB, pedeparhl, COCTABICHUE TTI0CCAPUSL.

8.2. Aubaeruabl U
KETOHBEI.

Copep:kanne y4eOHOro MaTepuaJia

Krnaccudukanus 0KCocoeTMHCHU.

Homenknatypa u u3oMepusi.

CriocoObI moTydeHws.

dusnyecKue CBOMCTRA.

XUMHYECKUE CBOWCTBA: Peakui HYKICO(PMIBHOTO MPUCOSANHEHHS, PEAKIINA OKUCICHHS, PEaKIUU C
y4acTHEM YTJIEBOJOPOIHOTO PauKaa.

OTI[CJH)HI)IG MPCACTABUTCIIN.

14. TIpakTHYecKoe 3aHsITHE

Hanucanue ¢popmys roMoJI0roB 1 H30MEPOB aJIbJICTHIOB U KETOHOB

CucremaTnueckass HOMEHKIIATypa ajbJeru10B U KETOHOB;

Hanucanne ypaBHeHUI peakunii aJibAETUIOB U KETOHOB;

BrinosiHeHne KaueCTBEHHBIX PEAKIU Ha alibJIETHU/Ibl M KETOHBI;

ITporno3upoBaHne CBOMCTB aJIbJAETUAOB U KETOHOB HA OCHOBE UX CTpOeHUs. /[eMOHCTparmy.

CamocTosiTeTbHAsI PA60Ta 00Y4AIOIIMXCH COCTABIICHUE OTMPOCHBIX KapT, COCTABICHNE KPOCCBOPIIOB,
rII0ccapust

8.3. KapoonoBbie
KHCJIOTHhI.
I'mapoKcuKuCIOTHI.

Coaep:kanne y4eOHOro MaTepuaJia

Knaccudukanus kapOOHOBBIX KUCIIOT.

MoHokap6OOHOBBIE KHCIOThI: HOMEHKJIATypa U U30MepHsl; CIIOCOObI MOTy4eHus; PU3NUECKUe CBOICTRA.
XUMHYECKHE CBOMCTBA MOHOKapOOHOBBIX KHMCIIOT: KHCJIOTHBIE CBOICTBA; peakUuu HYKJIEO(PUIHHOTO
3aMeIIeHUs; PeaKLUU C yYaCTHEM PaJUKaIOB MOHOKApOOHOBBIX KUCIIOT.

JlnkapOoHOBBIE KUCIOTHI: HOMEHKJIATypa, H30Mepus, (U3nIecKue 1 XuMHUYEeCKIe CBONCTBA.
['MapOKCUKUCTIOTHI Kak OMyHKIMOHATIbHBIE coequHeHus. Ctpoenne. HomenknaTypa.

N3yuenne XMMUYECKHUX CBOMCTB OTAEIBHBIX NPEACTABUTEIEH OKCUKHCIIOT.

OnTryeckasi U30MepHs THAPOKCUKUCIOT. [[pMeHeHne B MEIUIIMHE.

15. [IpakTHyeckoe 3aHsITHE:

®opMyIbl TOMOJIOTOB U U30MEPOB OPraHUYECKUX KUCIOT U HAa3bIBaTh UX M0 CUCTEMATHYECKOI
HOMEHKJIAType;

[TpoeknronHbIe (HOPMYIIBI CTEPEN30MEPOB THIPOKCUKHCIIOT,
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CpaBHMBaHUE KUCJIOTHBIX CBOMCTB KUCIIOT;

VYpaBHEHHUS peakuil, XapaKTepu3yIolie o0IIre KUCIOTHbIE CBONCTBA;

YpaBHeHUS peakiuil HyKJIeOUIHPHOTO 3aMEIICHHS U C YY4aCTHEM PAJUKAIIOB MOHOKAPOOHOBBIX
KHCJIOT;

YpaBHeHUs crienupUUecKux peakiuii JUKapOOHOBBIX KHCIOT U THIPOKCUKHUCIIOT. JleMoHCcTpanuu.

CamocrosiTeIbHasi padoTa 00y4YaIOIIMXCS: YIPKHEHUS 110 TEME, TECThI, COCTaBICHHE KPOCCBOP/IOB,
HOJr0oTOBKA pedepaTa ¢ Mpe3eHTaluei, raoccapus

8.4.
TpuanuiarauuepuHbl

Copep:kanne y4eOHOro MaTepHuaJia

JIunuael. Knaccuduxanus nunuaoB. buojgornueckoe 3HaueHUe JTUMHIOB.

OO01as xapakTepuCTHKa U CTpoeHus xKupoB. HoMeHknaTypa

N3yuenne Gpu3NYECKUX U XUMUYECKHX CBONUCTB KUPOB

['maponn3 KUCIOTHBIN U IETOYHOM, THIPOTEHU3AIMS KUAKHUX KUPOB. OKHCICHNE )KUPOB
OmnpezneneHue KayecTBa KUpa: TeMIIepaTypa IJIaBlIeHus, HOAHOE YUCIIOo

buosiornyeckas posib JKUPOB.

16. IIpakTHYecKoe 3aHsITHE

(opMyIIBI )KUPOB M JaBaTh UM Ha3BaHMSA MO0 CUCTEMATHUECKOW HOMEHKJIATYype;

U3y4eHHE CBOWCTB TPHALMIITIIMIIEPUHOB: HAIIMCAHUE YPABHCHUMN peakIuii 3TepuduKanuum, THIPOIIn3a,
OKHCJICHUSA, TUAPOTCHU3AIMH KUPOB. I[CMOHCTpaIII/II/I.

CamocrosiTeqbHasi paGOTa oﬁyqamumxcsl CO3aHHUC MYHBTHMCHHﬁHLIX Hpe3eHTaL{HI>i TEME, TCCTHI,
COCTAaBJICHHC I'JI0OCCapud

8.5. [IpocTpaHcTBEHHOE
CTpOeHHe
OpraHu4ecKux
COeIMHEeHHUI.
Onruyeckas
AKTHBHOCTb.

Conepxanne y4e0HOro MarepuaJia

CtpyKTypHast U30MEpHsl, CTEPE030MEPHSI, TEOMETPHUUECKAsi U30MEPHS], ONTHYECKAsI N30MEPHSL.
OnTnyeckast akTUBHOCTb.

MonouHas KUCIoTa.

[Tpoexionnsle popmynsl Puriepa .

Mounekyinsl, cofepxaiine 0ojaee 0JHOr0 aCUMMETPUYECKOT0 LIEHTpa.

Howmenxkiiarypa crepeon3omMepos .

Kongopmanus monekyn. Kondopmaiiys npon3BoJHBIX [IUKJIOTeKCaHa.

Pa3nenenune sHaHTUMEPOB. ACUMMETPUYECKHUI CUHTES.

17. llpakTnyeckoe 3aHATHE
Hanucanue npoekunoHHbIX Gopmyn Ouiepa KOHPUTYypallMOHHBIX H30MEPOB.
[TpoekunoHHbIe (HOPMYIIBI CTEPEOU30MEPOB TMAPOKCUKUCIIOT .

CamocrosiTeibHast padoTa 00y4alIMXCcst
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Pabora ¢ yuebHOI IuTepaTypol, MoAroToBKa pedeparoB U JOKIAA0B YIIPAKHEHHS 110 TEME,
COCTaBJICHUE KPOCCBOPJIOB, IIIOCCAPUSL.

Pa3zgen 9. YriaeBoabl

414]4

9.1. MoHocaxapubl.

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukamnus monos. Homenkiarypa.
buonornueckas posb yrieBoJ10B.
Crepeounsomepust MOHO3. MyTapoTanus.
[Muknuaeckue Gopmel. TayTomepusi.

I/I3y‘leHI/IH XHUMHYECKHX CBOMCTB MOHOCaxapruaoB. Peakuuu OTKpBITOﬁ n HHKHHHGCKOﬁ (bOpM

['moko3a, ppykrosa. [IpumeHeHne B MeIUIIMHE

18. [IpakTHyecKoe 3aHsITHE:
¢uznyecKrue 1 XUMHUYECKHE CBOMCTBA MOHO3.
OTnienbHbIe MPEICTABUTENIN MOHO3: IIII0K03a, (PYKTO3a, rajJakTo3a, pudo3a.

CamocrosiTesibHasi padoTa 00y4arOIMXCS:
YpaBHEHUS PEAKIIUU 110 TEME, TECThI, COCTABIICHHUE TJI0CCapUs

9.2. Osmrocaxapusl.

Hoaucaxapuabl.

Cojep:kanne yueOHOro MaTepuaJia

Omnurocaxapusl (caxapo3a, MaJIbT03a, JIAKT03a) : CTPOEHHUE, CBOMCTRA.
HOJ'II/IcaxapI/II[I)II Kpaxmall, KjJiIecT4aTKa, INIMKOI'CH.

CpaBHUTENbHAS XapaKTEPUCTUKA CTPOCHMSI U CBOMCTB IOIMCAXAPUI0B
I'unposns

19. IIpakTHYeckue 3aHATHS:

®opMyIbl caxapo3bl, JaKTO3bl, MAJIIbTO3bI, (PPArMEHTHI LIETIN LEJITI0N03bl U KpaxMana;
YpaBHEHUs peakuil THIPOJIN3a.

JlaGopaTopHbIE ONBITHI.

CamocrosiTeibHas padoTa o0yyaromuxcsi: pabota ¢ HHGOPMAIIMOHHBIMH CpPEICTBAMH 00y4eHUs Ha

6YMa)KHOM H DJICKTPOHHOM HOCUTEIIAX, TCCTHI, COCTABJICHUEC I'NIOCCApHA

Pazgean 10
A3oTconepaxamme
OpraHnyeckKmne
coeUHEHHU

6/6/3

10.1. AMuHBI

Conep:xanue yueOHOro MaTepuaJia

A3oTcozeprKale OpraHn4eckue COeAMHEHNS
Ctpykrypasle popmyinsl. U3omepus. Homenkiarypa
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Crioco0b! moryueHust

duzndeckre CBOMCTBA aMHHOB

XUMHYECKUE CBOMCTBA aMUHOB. AMUHBI — OPraHUYECKUE OCHOBAHUS
ApomMaTHYeCKHe aMUHBI

20. IlpakTHYeCKHUe 3aHATHA:

®dopmyIbl aMUHOB,

YpaxxHEeHUs 0 CHCTEMAaTUYeCKO HOMEHKIIATYpeE;
OO0BsicHEeHHE TPOSIBIIEHUS] OCHOBHBIX CBOMCTB Y aMUHOB;
OOBsicHEeHHE B3aMMHOTO BIIMSHUSI aTOMOB B MOJICKYJIaX aMHHOB;
N3ydyenune Gpu3nvyeckux M XMMUYECKUX CBOHCTB aMUHOB;
[IporHo3upoBaHue CBOWCTBA HA OCHOBE CTPOCHHUS.
JemoHnctpanuu. JIabopaTOpHbIE OIBITHI.

CamocrosiTesibHasi padoTa 00y4arOIMUXCS:
YpaBHEHUS PEAKIIMU 110 TEME, MOATOTOBKA pedepaTa ¢ mpe3eHTAINECH.

10.2. AMMHOKHCIOTBI

Coaep:xxanue yue0HOro MaTepHaJia

AMHMHOKHUCIIOTBI: XUMHUYECKOE CTPOCHUE, HOMEHKJIATypa U U30MEpHsI.
KncnoTHO-0CHOBHBIE CBOMCTBA.

duznueckre CBOMCTBA aMUHOKHCIIOT

[TpupoaHbIe 0-aMUHOKHUCIIOTHI: KIacCHU(pUKaIMsi, HOMEHKIIATypa, CTePeOn30MepHsl.
[Tomyyenue amunokucnot. ['maponn3 6enkos.

CHuHTETHYECKHE METO/IbI TIOJYYEHUS] aMUHOKHUCIIOT

IIppuMeHeHne aMHHOKHUCIIOT

21. IlpakTHYecKHUe 3aHATHA:

DopMyIIBI aAMHUHOKHCIIOT

VYipaxkHeHus 10 CUCTEMATUYECKON HOMEHKIIATYPE;

OO0bsicHeHHE POsBIEHUS aM(POTEPHBIX CBOWCTB y aMUHOKHUCIIOT;
OOBsicHEeHHE B3aUMHOI'O BIMSHUS aTOMOB B MOJIEKYJIaX aMUHOKHCIIOT;
N3ydenue pu3HUecKUX U XUMHUYECKHX CBOMCTB aMUHOKHUCIIOT;
ITporno3upoBaHue CBONCTBA HA OCHOBE CTPOEHUS.

JlaGopaTopHbI€ OMBITHI.

CamocrosiTeibHasA padoTa 00y4yarommxcst
YPaBHEHUsI PEakLluy 10 TEME, IOANOTOBKA pedepaTa ¢ Mpe3eHTalluel, COCTaBICHUE TI10CCapusl.

10.3. llentuasl. beaku.

Coaep:xanue yueOHOro MaTepuaJia
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[Mentuast u 6enku. Knaccudukanus, ctpoenne. CBoOHCTBa OEKOB.

PyGexublii buonornueckoe 3HaueHue 6enkoB. [IpumeHeHre B MeTUIIMHE 2
PeATHHIOBBII CocraBieHne ypaBHEHUHN peaklUii 10 TEHETUUECKOM CBSI3U MEX/y YIJIEBOJOPOJaMH,

KOHTPOJIb. KHCJIOPOJICOAEPKAIUMU U a30TCOAEPKAIUMHI OPTaHUYECKUMU COCIUHEHUSIMU
22. IlpaKkTHYecKHUe 3aHATHA: 2
BeinosiHeHne KauecTBEHHBIX peakyii Ha Oenku. JleMoHcTpauuu. JlabopaTopHbIe OIBITHI.
CamocrosiTe1bHast padoTa 00y4yarommxcst
Pabota ¢ yueGHOI auTepaTypoil Mo 61oI0oru4eckoil poau GeJIKOB U HYKJIEHMHOBBIX KUCIIOT, TOArOTOBKA 1
pedepara ¢ mpe3eHTanuei.
KoncyasTranuu 8
Bceero: 144

Jl1g XapaKTepUCTUKU YPOBHSI OCBOCHUSI yU€OHOT0 MaTepHalia UCIIOIb3YIOTCS ClIeAyolne 0003HaUeHUS:
1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEe NU3YUYEHHBIX OOBEKTOB, CBOWUCTB);
2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOACTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEILHOE BBIIIOJHEHUE I€ATEIbHOCTH, peIleHUe TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOM JJUCIUILIUHBI

3.1. TpebdoBanus kK MATEPUATbHO-TEXHUYECKOMY 00ecedeHnI0
Peanm3arust mporpamMmpl TUCIUTUIMHBI TPeOyeT HAIMYUS y9eOHOTO KaOWHETa XMMHH.
OH e MOXXET SIBJISIThCSI ¥ Ta0OPaTOPHBIM KaOMHETOM JJIs1 BBITIOJTHEHUS TIPAKTHYECKUX
3aHATHUH.

O0OopynoBanmne y4eOHOro KaduHera:

Me0esb U CTAITHOHAPHOE 000PYA0BaHUE

1. kadsl 115 XpaHEHUs JTEKAPCTBEHHBIX CPEICTB, PEAKTUBOB, XUMUYECKON MOCYbI,
HarJISIHBIX TOCOOUiA, 000pyI0BaHUS

. llIxad BeITSXKHOM

. Cron xadenbHbI A1 HarpeBaTeNIbHBIX PUOOPOB

. KitaccHasg mocka

. llIxad nusa tadmaui

. Crenapl

. Ceil 111 XUMUYECKUX PEAKTUBOB

. PakoBuHa

Texnuveckue cpeacrsa 00y4eHust

1. KomnbroTep 1 nporpaMmmMHoe obecrieueHue

2. MynpTUMEIUIHBIN POESKTOP

3. DkpaH

O6opynoBaHue NPAKTHYECKUX Ay IUTOPUH U padoUnx MecT

CrteHapbl, TA0JIULBI, IVIAKATHI

ITepunonnueckas cucrema anemenToB .M. Menneneesa

PacTBOpUMOCTBH KHCIIOT, OCHOBAHUH, COJIEN B BOJE

Psn HanpsbxkeHU MeTaioB

[IpaBuna TexHUKN 6€30MaCHOCTH

Knaccuduxanysi opraHu4ecKuX BEIIECTB

Buasl rubpuanzanuu aroma yriepojia

CrpoeHne MOJEKyJIbl METaHA

CrpoeHne MOJIEKyYJIbl ITEHA

CtpoeHue MOJIEKYJIbI alleTUJICHA

0. AnkaHpl

11. Ankensr

12. AnxuHbI

13. CBolicTBa KUCIOPOICOACPKAIINX COSTUHEHUI

14. Tayromepusi D-raroko3s1 B pacTBOpe

15. 0-aMMHOKHUCIIOTHI, BXOSIIME B COCTaB OEJIKOB

16. ®yHKITMOHAIBHBIE TPYTIITHI

Anmnaparsl ¥ npudopbI

Becol ananmuTHuecKHe ¢ pa3HOBECOM

BEChI TEXHUUYECKUE C PA3HOBECOM

pH-MeTp, MIIITUBONIBTMETP (MM HOHOMED)

PedpaxkTomerp

TepmomeTp pTyTHBIN cTekasiHHBIN TadopaTopubiii B 1° C ot 0° C no 100° C

POONOUR®WNE ©ONO U WM

o0 E
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HOooo~NoOTkwWNE

Mukpockor 6H0JI0THUeCKHi
Apeometp
CnupToMeTp CTEKJIIHHBIN (HAabOP)
bans BonsiHast 1abopaTopHast ¢ AJIEKTPUUECKUM MOJ0TPEBOM
. [leuys THUrenbHAs
. DIIEKTPOIUINTKA JTabopaTopHas
. ductrstop
. CiuptoBKa
. lllxad CymuIbHbIN SMEKTPUIECKUIT
. Oruerymurens
. XOJIOTWJIbHUK
. KoHreitnep ¢ neckom

JlaGopaTopHasi mocy1a 1 XMMHU4YeCKHe MPUHAAJICKHOCTH
brokcsl
bropeTka npsimasi ¢ KpaHOM WJIA OJIMBOM BMECTUMOCTHIO 10 Mit, 25 M
Boposka naboparopHas
Konba xonnueckasi pa3Hoil eMKOCTH
Konba mepHas pazHoit eMKoCcTH
Kpyxxu dhapdopobie
[TaioukyM CTEKISTHHBIE
[InneTka rnazHas
[Tunetka (Mopa) ¢ 0JJHOM METKOM pa3HOl BMECTUMOCTHIO
. [Iunietka ¢ neeHus MU pa3HOU BMECTUMOCTBIO
. CTakaHbpl XUMHYECKHE PA3HOU EMKOCTH
. Crekiia npeaMeTHbIE
. CTekya mpeaMeTHBIE C YIIIyOJICHUEM JIJIsl KaleJIbHOTO aHaIn3a
. CTynka ¥ necTuk
. Turnmu dapdopossie
. HlunuHapel MepHbIE
. Hamka BeImapuTeIbHas
. banka ¢ mputeproit mpooKoit
. Bymara ¢unsTpoBasibHas
. Barta rurpockonunueckas
. I'py1iia pe3uHoBas 1151 MUKPOOIOPETOK U MTUIIETOK
. Hepxarens 11t npoOUpoK
. lITatuB A npoOUpox
. Epmm 1151 Mmoiiku ko0 1 mpoOupok
. Kancynaropka
. Kapanpmamm no crexiy
. HosxxaU1s!
. [Tamouku rpadutoBbIC
. TpyOKku pe3uHOBBIC COCTMHUTEIIbHbBIE
. llITatuB 1ab0opaTOPHBIN TSI 3aKPETIIICHUS TIOCY/IBI U IPUOOPOB
. lllunupl TUTENBHBIE
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32. OunbTpsl 6€330JIbHBIE

33. TpyOKu CTEKISTHHBIE

34. TpyOKu XJI0pKaIbIIMEBbIC

35. Kpucrammsarop

36. Crekna yacoBbIe

37. DKcukarop

38. AnTeuka /Ui OKa3aHUS MTEPBOM MEIUITMHCKON TMTOMOIIH MPHU 0XKOTaX, ope3ax

Oprannyeckne U HeOpraHuYeckHe BelIeCTBA, PEAKTUBbI, HHIUKATOPHI B
COOTBETCTBHUH C yUeOHOU MPOrpaMMoii

3.2. HudpopmanuonHoe odecrnieueHue 00yueHust
Ilepeyenr  pexkoMeHAyeMbIX  Y4eOHbIX  u31aHuil, HHTepHeT-pecypcos,

JOTOJTHUTEILHOM JINTEPATYPbI

OcHOBHBIC HICTOYHHKH:

1. [TyctoBanosa JI. M., Hukanoposa U. E.O6mias u Heopranuueckass XUMHs
[Texcr]. - PoctoB-Ha-/ony : @enukc, 2015. - 368 c. : ui.

2. Oranecsin 3. T.Opranmueckas xumus |[Tekct]. - Pocros-nHa-Jlony :
®denukc, 2016. - 428 c. : u.

3. Caeenko O. E.Ananutnueckas xumus : yaueOHuk / Caenko O. E. - PocTos-

Ha-Jlony : ®enukce, 2014. - 287c.

4. Xumus [DnekTpoHHbIN pecypc] : yueOHuk / A.B. babkos, T.W.
bapabanoBa, B.A. [lonikoB - M. : I'90TAP-Meaua, 2015.

S. Opranunueckast XuMus [ DJIEKTpOHHBIN pecypce] : yueoHuk / C.3. 3ypalsiH,
A.IL Jly3un; nox pea. H.A. TrokaBkunoi - M. : I'90TAP-Menua, 2016. Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970438275.html

6. OO6m1as, HeOpraHUYecKas ¥ OpraHudeckas XUMus [ DIeKTPOHHBIN pecypc]|
/ babkoB A. B., ITonkoB B. A. - M. : I'90TAP-Meaua, 2014. Pexxum goctymna:
http://www.studentlibrary.ru/book/ISBN9785970429785.html

JlononHuTeNnbHAS IMTEpATYpA:

1. babkoB A.B., Xumus : yueonuk / A.B. ba6kos, T.W. bapabanosa, B.A.
[Torkos - M. : ID90OTAP-Menaua, 2015. - 352 ¢. - ISBN 978-5-9704-3437-6 - Tekcr :
anexktpoHHsbIl // ObC "KoncynbTanT ctyaenta” : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970434376.html

2. Xapuronos 10.4., Ananutnueckast xumus. KauecTBeHHbIN aHAIN3.
Tutpumerpus. COOpHUK ynpakHeHul : yueOHoe nocoobue / FO.5. Xapurtonos, JI.H.
JlxabapoB - M. : [DOTAP-Menua, 2015. - 240 c. - ISBN 978-5-9704-3272-3 - Tekcr
: anexktpoHHbI // OBC "KoncyneranT cryaenra” : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970432723.html
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JUCHUATIIMHBI

KouTponb © oOlleHKa pe3yibTaToB

OCBOCHUA

AUCHUINIMHBI ~ OCYHICCTBILACTCA

MMpCIIoaAaBaTCJICM B IIPOLUCCCE IIPOBCACHUA ITPAKTHYCCKUX 3aHSATUU U Ha60paTOpHBIX
pa60T, TCCTUPOBAHWA, a TaAK JXC BbIIOJIHCHUA 06yanOH1HMHCH HHANBUAYAJIBbHBIX

3aJJaHUM, IPOEKTOB, UCCIICIOBAHUN.

Pe3yabTarsl 00yueHusi (0CBOEHHbIE YMEHUS,
YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI U
OIIEHKH Pe3yJIbTATOB 00y4eHH s

YMETbh:

COCTABJISITH  AJIEKTPOHHBIE W DJIEKTPOHHO-
rpaduyeckue dhopmyIIBl CTPOCHHUS
DIIEKTPOHHBIX 000JI0YCK aTOMOB;
MPOTHO3UPOBATH XUMUYECKHE CBOICTBa
DJIEMEHTOB, MCXOJs W3 HX TMOJOXKEHUS B
NEPUOANYECKOMN cUcTeMe DIIEKTPOHHBIX
hopmyu;

COCTaBJISITh XUMHUYECKUE bopmyIbl

CO@I[I/IHeHI/Iﬁ B COOTBCTCTBHU CO CTCIICHBIO
OKHCJICHUA XUMHYCCKHUX 3JICMCHTOB,

COCTABJISITh YPABHEHUS PEAKIMH HOHHOTO
oOMeHa;

peraTh 3a7a4d Ha PaCTBOPHI;

ypaBHUBATH OKHCJIUTEIBHO-
BOCCTaHOBHTEJIbHEIC peaKIu MOHHO-
AIEKTPOHHBIM METOIOM;

COCTaBIISATh YPaBHCHHUS THAPOJIM3a  COJICH,

OTIPEJIENSITh KUCJIOTHOCTD CPEJIbI;
COCTaBJISITh CXEMbI OY(hEepHBIX CUCTEM;
JIaBaTh Ha3BaHUS COCTMHECHUSIM
CUCTEMATUYECKON HOMEHKIIATYPE;
COCTaBJISITh CXEMBI peakIuu,
XapaKTEPHU3YIOIINE CBOWCTBA OPraHUYECKUX
COCIMHCHMI;

OOBSCHATHh B3aHMHOE BIIMSHUE aTOMOB;

3HATh:

nepuonnuecknii 3axkoH .M. Menneneera B
CBETE yUYCHHsSI O CTPOCHHHM aTOMa, MPHUHIIUIIBI
MOCTPOCHUS MEePUOINIECKON CUCTEMBI
DJIEMEHTOB;
KBaHTOBO-MEXaHUYECKUE
CTPOEHUHU aTOMOB;
OOIIIyI0 XapaKTePUCTUKY S-, P-, O-3JeMEHTOB,
uX OWOJOTHYECKYIO pOJIb M TPUMEHCHHE B
METUITIHE;

110

MpCcaACTaBJICHUA 0

[TpakTnueckuit

IIuceMeHHBIN, HHAUBULYIBHBIN,
TECTOBBIN, (PPOHTAIBLHBIN

[IceMeHHBINM, TECTOBBIN, C
MIPUMEHECHUSAM KOMIIBIOTEPHBIX
TEXHOJIOTU, HHAUBUAYAIBHO,
MIPOMEXKYTOUHAs arTecTalus B Gopme
3a4yeTra

[TnchbMeHHBINM, TECTOBBIN C
MMPUMEHEHUEM KOMITBIOTEPHBIX
TEXHOJIOTUH,

NuauBuayansHO, ceMUHAD

IIpakTnueckui

[TuceMeHHBIN, HHAUBUIYJTBHBIN,
TECTOBBIN, (PPOHTAIBHBIIN

[IucbMeHHBIM, TECTOBBIM, C
MIPUMEHEHUSAM KOMITBIOTEPHBIX
TE€XHOJIOTUM, UHINBUIYAIBHO,
MIPOMEXKYTOUHAsI arTecTanus B opme
3a4eTa

[TvicbMeHHBIM, TECTOBBIN C
MPUMEHEHUEM KOMIBIOTEPHBIX
TEXHOJIOTHUH,

NunuBuyansHO, cCEMUHAD

ITpakTnueckum
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Ba)KHEHIIIME BHALI XHUMHYECKOU CBSI3U

MCXaHH3M HUX O6paSOBaHI/I$I;

OCHOBHBIC IIOJIOKCHUA TCOPHU PACTBOPOB

3J'ICKTp0J'IPITPI‘I€CKOﬁ AUCCoaIm,

IMPOTCOMUTHUYCCKYIO TCOPHUIO KHCJIOT

OCHOBaHMUI;
KOJUIUTaTUBHBIE CBOMCTBA PACTBOPOB;
METOJIMKY PELICHUS 3a7a4 Ha PACTBOPBI;

OCHOBHBIC BHJIbI KOHICHTpAIMKU PACTBOPOB

CTIOCOOBI €€ BBHIPAKEHUS;

KHCJIOTHO-OCHOBHBIE Oy(epHbIE CHUCTEMBI

pacTBOPBI;

MCXaHH3M HUX I[GﬁCTBHSI Hn ux BSaHMOHeﬁCTBI/Ie;

TCOPHUIO KOJUIONIHBIX PACTBOPOB,
CYIIHOCTb I'MAPOJIN3a COHGﬁ;

151

nu

u

OCHOBHBIC KJIACCBI OPIraHUYCCKUX COGIIPIHGHHI?I,

HUX CTPOCHUC U XUMHUYCCKHUC CBOﬁCTBa;
BCC BBl U3OMCPHM,

ITuceMeHHBIN, HTHAUBUILYAJIbHBIN,
TECTOBBIHN, PPOHTATLHBII

[IpakTnueckum

IIncbMEHHBIN, UHINBUYJTBHBIM,
TECTOBBIH, (PPOHTATIHHBIN
WNHauBuyanbHO, CEMUHAP

ITpakTueckuit
IIncbMEHHBIN, UHINBUYJTBHBIM,
TECTOBBIHN, PPOHTATLHBII
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