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1. OBILASI XAPAKTEPUCTUKA IPUMEPHOMW PABOYEN ITPOI' PAMMBI

YUYEBHOW IV CHAILINHBI
«XUMUST»

1... MECTO VYEBHOW JUCHUILIMHBI B CTPyKType OCHOBHOM
o0pa3oBaTe/IbHOH NPOrPaMMBI:

Vaebnas muerummuEaOY /I 11 «Xumus» BisteTcs 00s3aTeIbHON JacThio 0611e00pa3oBaTeIbHOro
I[UKJIa OCHOBHOM 00pa3oBaTesbHOM Imporpammsl B coorBercTBHE ¢ ®I'OC mo mpodeccun 18.01.33
«JIabGopaHT M0 KOHTPOITIO KayecTBa CHIPhsI, PEAKTUBOB, IIPOMEKYTOUHBIX MIPOIYKTOB, FOTOBOM
IIPOAYKIIUH, OTXOIOB IIPOU3BOICTBA (II0 OTPACIISIM)Y», CIIEIHATBEHOCTSIM :

1.2.IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI YYEBHOM JUCIAIIINHBI
Ocoboe 3HaUeHNE TUCLIMILIIHA HMEET IIPH QOPMUPOBAHUY U PA3BUTHH OOIIMX KOMIIETEHIHIHA:

OK 1. ITorumMats CyIIHOCTb M COLMANIBHYIO 3HAUUMOCTH CBOEil OymyIneii npodeccuu, IposBIsTE K Hel

YCTOMYMBBINA HHTEPEC.

OK 2. Opranu3oBBIBaTh COOCTBEHHYIO ACSITEILHOCTD, BEIOHPATE THIIOBBIE METOIBI H CIIOCOOBI

BBITIOJTHEHHS TIPO(ECCHOHATIBHEIX 3aa4, OLEHUBATh UX 3P (PEKTHBHOCTD U KAYECTBO.

OK 3. IIpunuMaTh pelmeHus B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYALHIX M HECTH 3a HUX

OTBETCTBEHHOCTb.

OK 4. OcymecTBiaTh NOUCK U UCIIOIB30BaHNE UH(POPMALMH, HeOOXOAUMOH 1 5B HEKTHBHOTO

BBINIOJTHEHHSI IPO(ECCHOHANBHBIX 3a1a4, MPO(ECCHOHATBHOTO | JINUHOCTHOIO PA3BHUTHSL.

OK 5. Bnaziets HH)OPMAIIMOHHON KYJIBTYPOH, aHATM3UPOBATh U OLIEHUBATEH MH()OPMALIHIO C

UCIIOIBE30BaHHEM MH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHI.

OK 6. PaboTtaTs B KO/UIEKTHBE M KOMaH/IE, 3(G(heKTHBHO 00IIaTECs ¢ KOIeraMu, PyKOBOACTEOM,

MOTPeOHTENAMU.

OK 7. bpatp Ha ce6s OTBETCTBEHHOCTD 3a pabOTy WIEHOB KOMaHIb! (TIOMYHHEHHBIX), PE3y/IbTaT

BBITIOJTHEHUS 3a/1aHUH.

OK 8. CaMOCTOATENBHO ONPENEATh 3alaul TPO(hEeCCHOHAIBFHOTO B INYHOCTHOTO Pa3sBUTHS, 3aHUMAThCS

camoo6pa3oBaHHEM, OCO3HAHHO IUIAaHUPOBATH MOBBILICHHUE KBATH()HUKALIAH.

OK 9. OpueHTHpOBaTHCS B YCIOBHSX YaCTOH CMEHBI TEXHOIOTHH B MPO(eCCHOHAIBHOM EATEIbHOCTH.
OcBoenue conepxanus ydebuoit mucrmmmmwasl OYm.11 «Xumus» obecreunBaeT HOCTHIKEHHE

CTYACHTaMH CIEAYIOIINX Pe3yJIbTaTOB:

+  JIMYHOCTHBIX:
JIP.01 4yBCTBO TOpHOCTH M YB@XCHUS K HCTOPMM U JIOCTHIKCHHSM OTCUECTBEHHOM XHMHYECKOR
HayKH; XHMHYECKH TIPaMOTHOE IIOBEJEHHE B IPO(HECCHOHANBHOH HESTENLHOCTH H B OBITY IIpH
obpalleHuy ¢ XUMUYECKUMH BEIeCTBAMH, MaTepHaIaMH U IIPOLECCAM,
JIP 02 roTOBHOCTH K IIPOJODKEHUIO O0Opa30BaHHs ¥ IIOBBINCHHS KBAIH(GUKAIMH B H30paHHON
npoheCCHOHAIBHONR IESITENPHOCTH U OOBEKTHBHOE OCO3HAHUE POJH XUMHUYECKMX KOMIICTEHIUH B
9TOM;
JIp 03 ymeHume HCIONB30BaTH MOCTHIKEHUS COBPEMEHHOW XHMHWYECKOW HAYKH ¥ XHUMHYECKHX
TEXHOJNOTHM I IIOBBIIEHHS COOCTBEHHOIO WHTEIUIEKTYaIBHOTO pAasBUTHUS B  BBIOpaHHOMN
npodeccHOHaNBHOMN eATeTbHOCTH;



JInuHOCTHBIE pe3yabTATEI

JIP 1*

Ocosnarommit ce6st rpakIaHMHOM ¥ 3AIMMTHAKOM BEJIUKOH CTPAHEI

P 2%

[IposBrsromuit  aKTUBHYIO TPOXTAHCKYIO  IIO3UIMIO,  JEMOHCTPHPYIOLIHH
HPUBCPIKCHHOCTD  NPWHIAIAM  YECTHOCTH,  NOPSAOYHOCTH,  OTKPHITOCTH,
SKOHOMHYCCKA aKTHBHBIM M YYaCTBYIOIIMH B CTYZEHYECKOM M TEPPUTOPHUAILHOM
CamOyIIPaBJICHUM, B TOM 4YHCIE Ha YCIOBHSIX HOOGPOBOIBYECTBA, IIPOLYKTHBHO
B3aMMOJCHCTBYIOIMK ¥  y4YacTBYIOU[HMH B  JeSITEIbHOCTH O0IIECTBEHHEIX
Oprasu3anui

JIP 3%

Cobmrofaromuif HOPMBI TIPABONIOPSIIKA, CICMyIOUH HOeasaM Tpa)kIaHCKOTO
oOmecTBa, ofecneuenus Ge30MaCHOCTH, opaB u cBoOox rpaxmad Poccum.
JIOSIBHBIH K yCTAaHOBKAM W IIPOSIBIICHESIM IPENICTaBUTENEH  CyOKYIBTYD,
OTIMYAIOMUA HX OT TIPYNI C NECTPYKTHBHBIM ¥ ICBHAHTHBIM TIOBEICHHEM.
HeMOHCTPHUPYIOIHH HENpusITHE U NPEOYNPEXKIAFOMIAN  COIMATBLHO OIMACHOE
IIOBEJIEHHE OKPYIKAIOITHX

JIP 4%

IIposBisomuil ¥ IeMOHCTPUPYIOUTHE YBaXKEHHE K JTFOISIM TPYZAa, OCO3HAFOIIMMI
IEHHOCTE COOCTBEHHOTO Tpyxa. CrpeMsmmiics K HOPMUPOBAHHIIO B CETEBON cpene
JINIHOCTHO U MPO(HECCHOHANLHOTO KOHCTPYKTHBHOTO IHPPOBOTO CIIEa

JIP 5%

JleMOHCTPUpYIOLIIH IPHBEPIKEHHOCTD K POJHOM KyJIBTYpE, HCTOPHYECKON MaMITh
Ha OCHOBe moOBM K Ponume, pomHoMy Hapomy, Mamodf pomume, IPUHATHIO
TPaAMIMOHHEIX [IEHHOCTEH MHOTOHAIMOHAILHOTO Hapoaa Poccun

JIP 6*

HpOﬂ'BJIHIOIlII/IfI YBAXKCHHE K JIFOASM CTAPIIErO MOKOJEHHUS U TOTOBHOCTE K Y4aCTHIO
B COLMAIIBHOM IOANCPIKKE U BOJTOHTEPCKUX JIBMIKEHUSIX

TP 7

OcosHarommif NPHOPHTETHYIO LEHHOCTh JIMYHOCTH YelOBEKa; YBaXKaIOIIH I
COOCTBEHHYIO M 1YXKYIO YHUKaIbHOCTh B PA3IHYHEIX CHTYALHSX, BO BCEX bopmax u
BUJAX JEATEIHHOCTH.

JIP 8*

IlposiBnsromuii ¥ AEMOHCTPUDYIOIHH YBa)KeHHE K IIPEICTABUTENSAM DPA3IUIHBIX
OTHOKYIBTYPHBIX,  CONMANBHEIX,  KOHDECCHOHATBHBIX W  MHBIX  TpYIIL
Conpr4acTHEIM K COXPAHEHHIO, NPEYMHOKEHHIO H TPAHCJBIUH  KYJIbTYPHBIX
TPAIMIIMK U [IEHHOCTe! MHOIOHAIMOHAILHOTO POCCHICKOro rocymapcrsa

JIP 9%

Cobronarormuit i mporarasAUpPyIOHit IPaBHIIa 30pOBOTO U He30macHoro obpasa
KU3HH, CIIOPTa; NPENyNpexnaomui 1ubo IpeosoIeBaromii 3aBHCHMOCTH OT
anKorons, Tabaka, ICHXOAKTHBHBIX BEIIECTB, a3apTHBIX HIP H T.II. Coxpassromui
TICHXONOTHYECKYIO YCTOHYMBOCTE B CHUTYaTHBHO CIOXHBIX HIH CTPEMUTEIHHO
MEHSIOIMUXCS CUTYaIHAX

JIP 10*

3aboTammifcss O 3amuUTe  OKpYKAOLIeH Cpelbl, COOCTBEHHOM ® 4gyKoi
Ge30macHOCTH, B TOM 4uciie HEhPOBOI

JP11*

[IposBrsmomuil yBakeHUEe K 3CTETHYECKHM LIEHHOCTIM, 00JIafaromuii 0CHOBAMH
9CTETHYECKOH KyIbTYpEI

JIP 12*

[IpuauMaromuii cemeitasre LIEHHOCTH, T'OTOBBIA K CO3JAHHIO CEMbH M BOCIIUTAHIIO
AeTel; TEMOHCTPHPYIOIMHH HENPUITHE HACHIHS B CEMBE, YX0Ma OT POIUTENHCKOM
OTBCTCTBCHHOCTH, OTKa3d OT OTHOIICHHH CO CBOMMH JETBMH M HX (DHHAHCOBOIO
COJIEPKaHHUS

MeTanpeaIMeTHLIX:

MP 01

UCIIOJIP30BAHAC  PAa3JMYHBIX BHIOB IIO3HABATEILHOM ESTENLHOCTH M OCHOBHBIX
MHTCIIEKTYaNbHbIX OIEpanui (IIOCTaHOBKY 3a/a4y, HOPMyYIHPOBAHKS THIIOTE3, AHATH3A U CHHTE3a,
CPaBHEHHUA, OOOOINCHMUS, CHCTEMATH3ALNH, BBIBICHHS PUIMHHO-CIIEICTBEHHBIX CBsI3el, mowmcka
aHaJoroB, (OPMYIHPOBAHHS BEIBOAOB) AN PEIICHHS [IOCTABICHHOMN 3a[1a4i, IPIMEHEHHE OCHOBHBIX
METOZIOB IMO3HAHMA (HAOIIONCHHS, HAYYHOIrO OSKCIEPUMEHTA) IS H3yYeHHs Pa3NUYHBIX CTOPOH
XUMUIECKHX OOBEKTOB M TIPOIECCOB, ¢ KOTOPHIME BO3HHKAET HEOOXOMMMOCTH CTAIKHBATHCS B

npodhecCHOHANBHOI chepe;




MP 02 mucrons30oBaHue pa3iIUYHBIX MCTOYHHKOB LIS IOJIyYeHUS XUMUYECKOH HHMDOpMALHK, YMEHHE
OLCHHTE €€ JOCTOBEPHOCTD IIS MOCTHIKEHHS XOPOLIUX PE3yIbTaTOB B IpodeccuoHansHoi chepe;

. NpeIMeTHBIX.

ITP 0lchopMupPOBaHHOCTE COGCTBEHHOM MO3MIME II0 OTHOLIEHHMIO K XHMHUYCCKON urbopmanuy,
MIOJIy4aeMOM U3 Pa3HBIX MCTOYHUKOB;

ITP 02 copMupOBaHHOCTS MpeCTaBICHHHE O MECTE XHMHH B COBPEMEHHON Hay4YHOH KapTHHE MUpa,
[OHAMAHKUE PONM XHMHH B (POPMUPOBAHEH KPyro3opa  (GyHKIMOHANLHON IPAMOTHOCTH YeNoBeKa
UL PEIICHNS IPAKTUYSCKUX 3aJ1ay;

[IP 03 BrmameHWE OCHOBOIOJATAIONIMME XUMHAYECKAMH IIOHATHSAMY, TEOPUSIMH, 3aKOHAMU U
3aKOHOMCPHOCTSIMHU; YBEPEHHOE II0JIb30BAHNE XUMHUYECKOH TEPMHUHOIIOTHEH M CUMBOJIHKOI;

IIP 04 BrameHHe OCHOBHBIMH METOJAaMH HAYJHOTO TIO3HAHUS, WCIONB3YEMBIMH B XHMUH!
HAOIIONCHAEM, OIMCAHMEM, H3MEDEHHEM, OSKCIEPHMEHTOM; YMEHHE oOpabaTeIBaTh, OOBICHATE
PE3YJIBTATBI IPOBCACHHBIX OMBITOB ¥ JIENATH BEIBOALI, TOTOBHOCTE U CIIOCOOHOCTH IPUMEHSTE METOIBI
TIO3HAHUS [IPH PEIIEHUH IPAKTHYECKIX 3a/1a4;

ITP 05 chopMUPOBaHHOCTE YMEHHS NaBaTh KONMYECTBEHHBIE OIEHKH M IIPOU3BOJUTE PACUETHI II0
XUMHYECKHAM (POPMyTaM U ypaBHEHHIM;

I1P 06 BameHue MpaBUIaMi TEXHHKH 6€30IIaCHOCTH IIPY ACIIOJIb30BAHNH XUMHUYECKUX BEIECTB;



2.COJAEPKAHHUE YYEBHON TUCIATLIINHBI

2.1.00bemM yqe0HOI AUCHHMIUIMHBI M BHABI y4e0H0i padoThI

Bup yue6Ho# paboThI

Obvem uacoe

OGpasoBaTenbHast Harpyska (Bcero) 130
Y4eOHas Harpy3ka o0y4aromuxcsi BO B3aHMOIAEHCTBHH ¢ 112
npenoaasaTesemM(Bcero) |

B TOM YHUCJIE:

B (popMe IPaKTUUECKOMN IO OTOBKH: 8
NIPaKTUYECKUE 3aHITHS 72
Kortpoasabre paboTsl 6
IIpogeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHIE 8
TEOPETHYECKOe 00yUeHHEe

4

[IpakTHyeckue 3aHATHS ¥
Koncynpranun 12
Hroropas arrecranust B opme 3K3aMeHa 6




2.2 Copep:xanne yae0HOH JHCIMILTHHDI

HaumenoBanue Conep:xanne y4e6HOro MaTepuaia, 1abopaTopHbIe H MPAKTHYCCKHE paGoThI, 22&’;‘ Kopnpr 00mmx
Pa3aeIoB H TeM caMocTosiTeIbHast paboTa 00y9aromuXcsl, HHAABHIY AJbHLIH IPOEKT KOMIIeTeHIMit
(eciu npedycmomperivt) (YxazaHHBIX B pa3zgene
1.2) 1 TAYHOCTHBIX
MeTanpeaMeTHbIX,
npeaIMeTHBIX
pe3yJILTATOB,
(hopmupoBanuio
KOTOPBIX
cnocobcTBYeT
3JIEMEHT MPOrpaMmbI
1 2 3
Paszpgen 1. O0mas u HeoprasuyecKkast XUMHUS
Tema 1.1 Copepsxanue yae6Horo Mmarepuaa 8
Xumust — HAYKA 0 1 Brenenne.Hayansie MeTOAbI NO3HAHNS BEHIECTB H XMMHYECKUX SIBJICHMIL Poib I1P6 02,
BeIECTBAX OKCTIEPUMEHTA M TEOPUM B XUMHHU. 3HAUCHHE XUMUH IIpH ocBoenuu npodeccuit CIIO u

coenuansHocter  CITO npoduiust  mpodeccHOHaIBHOro
o0pa3oBaHUs

Cocras BemecTa. XuMudeckue s1eMenTsL. CIOCOOHI CYIECTBOBAHMS XAMUYECKIX
SJIEMEHTOB: AaTOMBI, IPOCTLIE M CIIOJKHBIE BEINECTBA. BEIecTBa TOCTOSHHOIO M
IEPEMEHHOI0  CcOCTaBa. 3aKOH IIOCTOSHCTBA  COCTaBa  BEIECTB. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHHs. CHocoOBI OTOOpakeHHS MONEKYI:
MOJIEKYJIIDHBIC W CTPYKTYpHBIE (OPMYINBI; IAPOCTEPIKHEBHIE W MAacIuTabHbIe
npocrparcTBernsie (Ctioapra — bpuriie6a) Momens MojexyI1.

Hzmepenne BemecTBa. Macca atoMoB H MOJEKyl. ATOMHAs eIHHEIA MAcChL
OtHOCHTENLHBIE aTOMHAS B MOJEKYISpHas Macchl. KOMHYeCTBO BEmecTBa U MHHIIEI
€ro U3MEPEHHS: MOJIb, MOJIb, KMOJIb. Yncmo ABoraapo. MonspHas Macca.

ArperaTHpie COCTOSIHHSI BemecTBa. TBeproe (KpPHCTaTHIECKOE H amopdHOE),
JKUJIKOE M Tra3000pasHOe arperarHble COCTOSHMS BEIIECTBA. 3aKOH ABOTagpo H €ro
crnencTBusl. MoJpHBIA 00BeM BEINECTB B Ta3000pasHOM cOCTOSIHWH. O6beMHEHHbIH

ra3oBBIA 3aKOH W ypasHeHue Menneneesa — Kiraneiipona.

€CTECTBCHHO-HAYYHOT' O

JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9




Cmecu BemecTB. Pasmuums Mexay cMecaMH M XMMHYCCKAMH COEIHHEHHSML.
Maccosas 1 06seMHas 107 KOMIIOHEHTOB CMECH.
Hemoncmpayuu: ONEITEL, HIUTOCTPUPYIONINE 3aKOH COXPAHEHHS MACCH! BEIECTB.
HaGop momeneli aToMoB ¥ Moiekyn. HekoTopele BEIecTBa KOJIAIECTBOM B 1 MOJIb.
Mogpens MoisipHOTrO 00BEMA I'a30B.

IpaxTaueckoe 3ansTae Nel I1P6 02, SR

Hzrorossenue Moenell MOIEKY T HEKOTOPBIX OPTaHMYeCKIX M HEOPraHHUECKHX BENIECTE. JIP 06, JIP 04, JIP 9%
MP 04, OK 1-9

IIpaxTuyeckoe sansTae Ne2 Ouncrka BelmecTs GUILTPOBAHAEM ¥ AUCTHIISIAEN. [1P6 02,

' JIP 06, JIP 04, JIP 9*

MP 04, OK 1-9

IIpaxTuyeckoe 3ansaTHe No3 [TP6 02,

Ouncrka BEImecTB MepekprCTaUIH3AKE. JIP 06, JIP 04, JIP. 9*
MP 04, OK 1-9

Tema 1.2
CrpoeHne aroma

Copnepsxanne yge6HOro Matepuasa

1

AToM — ciaokHas 9YacTHna. JlOKasaTenbCTBA CIOXKHOCTH CTPOGHHS aTOMA:
KaTOJHBIE M PEHTICHOBCKHUE IIy4H, HoTo3P(DEKT, paHoaKTHBHOCTD, SIEKTPOIIH3.

Ilnanerapuas mozens aroma 3. Peseppopma. Crpoenme aroma mo H. Bopy.
CoBpementbIe pe/ICTaBIEHHs O CTPOCHUH atoma. KopIycKy IsapHO-BOIHOBOM Iyam3m
YaCTHUIL] MEKPOMHDA.

Cocrae aromuoro sigpa. HyKioHBI: IPOTOHBI U HEUTPOHBL VI30TOIEI M HYKIIHAIBL.
YeToiauBocTs sep.

JleKTpoHHAst 000jI0uKa arTomoB. IlomstHe 00 SIEKTPOHHOH OpOHTANTH |
3IEKTpOHHOM -obnake. KsanToBBIe umcnma: TiaBHOe, oOpbuTaTbEHOE (MOGOUHOE),
MarHuTHOE M CIHMHOBOE. PacnpeneneHue S7IEKTPOHOB IO SHEPreTHYECKHM YPOBHSM,
TIOMYPOBHSM ¥ OpOWTANIM B COOTBETCTBHM C IPHHIMANIOM HAWMEHBINEH SHEpPrum,
npuaiunom Ilayma u npasunoM I'yHma. DIeKTpoHHBIE KOHQUIYPAIHH aTOMOB
XUMUYECKUX IIIEMEHTOB.

BanenTHBIC BO3MOXXHOCTH aTOMOB XUMUYECKIX JJIEMEHTOB.

ONEeKTPOHHAS KIAaCCH(PUKAIUS XUMAYECKUX SJIEMEHTOB: S-, p-, d-, f-aIeMeHTEL.
Hemoncmpayuu: ®orodspdexr. Mozmenu opouraneit pasmuaaoit GhopMeL.
Jlabopamopnsuii _onvim: HabmojeHue CHEKTPOB HCIYCKAHHS W MOTIOMIEHHES

2




| COCIMHEHUN XUMHYECKHUX DJIEMEHTOB C ITOMOIIBIO COEKTPOCKOIIA.

KonTtpoasnas padora (BXxoaHoi KOHTPO.Ib)

Tema 1.3
Ilepuogu4decknii 3aK0H u
Ilepmoanyeckas cucrema
XHMHYECKHX 3JIEMEHTOB
JA.A.Menneneesa

Conep:xanne yae0HOro marepuaia

1

OTkprITHE HEPHOAHYIECKOro 3aK0HA. IIPeIIOChLIKY: HaKomIeHHe (aKTOIOIHIECKOro
Matepuana, paborel npemmectsennukos (M. B. [leGepeiinepa, A. D.Illanxyprya,
Jx. A Heronennca, JLIO Meiiepa), che3 xumukos B Kapicpys, THYHOCTHBIE Ka4eCTBA
. Y. Menneneepa. Otkpsitue JI. Y. Menaeneessm Ileproaaaeckoro 3axKoHa.
Ilepnopmaeckuii 3akon W crpoenme aroma. Msorombl. COBpeMEHHOE OHSTHE
XHMHYECKOro aneMenra. 3akoHomepnocth I'. Mosmu. CoBpemensas (opMymupoBka
Ilepuomaaeckoro 3akona. Ilepmogmaeckas cucrema u crpoenne aroma. Ou3nueckuii
CMBICTT HOPSIKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB I'PYIIIBI U eproja. Ilepuoaudeckoe
M3MCHCHHE  CBOWCTB  OIIEMEHTOB:  pajJdyca  aroMa; OSHEepPrHM  HOHHU3AINH,
AIIEKTPOOTPUIATENBHOCTH. [IpUUMHBI U3MEHEHHST METAIUIMYECKUX M HEMETAIUIMYECKUX
CBOMCTB 3JIEMEHTOB B TPYIIIaX U IEePHOIAX, B TOM YHCIIe GOIBIINX U CBEPXOONBIIHX.
Hemoncmpayuu: Paszniarsie BapuanTs! Tabmanms: Ilepuoquryeckoi CHCTeMEL
xuMuyeckux anemenToB J1. . Menneneesa.

3navenue Ilepuoaugeckoro 3axona v Ilepuoamaeckoii CHCTEMBI XUMHYECKHX
snemenTon JI. 1. MenaeneeBa Qiist pa3BUTHS HAYKH U NOHHMAHHS XHMHYECKOM
KapTHHbLI MUpA.
Hemoncmpayuu: OOpasisl IPOCTHIX BEIECTB OKCHAOB M THAPOKCHIOB 31eMeHToB I11
epuoja.

Jlabopamopusiit  onvim: CpaBHEHWE CBOWCTB IIPOCTBIX BEINECTB, OKCHIOB H
ruapoxcunoB snemerToB 111 nepuona

I1P6 02,

JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9

Tema 1.4
Crpoenne BemecTBa

Copep:xanue yqe6H0ro MaTepuaia

1

IlouaTHe 0 XUMUIECKOH CBA3H. TUIIBI XUMIYECKUX CBA3eH: KOBATCHTHAS, HOHHAS,
METAIAYECKas B BOIOPO IHAS.

KoBanenTnas xummdeckasi cBsi3b. J[Ba MexaHusmMa 0Opa3OBAaHUS ITOH CBSI3H:
OOMEHHBIH U OHOPHO-aKIEeNTOPHEIA. OCHOBHBIE IAPaMETPHI STOTO THIIA CBS3H: JUIHHA,
IIPOYHOCTS, YTOJI CBSI3H MIIM BAJIEHTHBIH yrosl. OCHOBHEIE CBOMCTBA KOBAJIEHTHOI CBS3H:
HaCBIIEGHHOCTh, IOJAPH3YEMOCTE M  IPOYHOCTH.  JJIEKTPOOTPUIATENLHOCTE U
KJIACCH(UKANKS KOBATEHTHBIX CBA3€H IO 9TOMY IpPHU3HAKY: NOJSPHAS U HEIONSPHAS
KOBaJICHTHbIC CBA3d. IIOMIpHOCTE CBA3M M IOMSIPHOCTH MOJEKyIsl. Croco6
NCPEKPHIBAHMS SJIEKTPOHHBIX OpOuTaneil M KiacCu(puKanus KOBAIEHTHBIX CBA3E€H IO
5TOMY NPU3HAKY: CH- U N-CBA3H. KpaTHOCTH KOBAEHTHBIX CBs3el M KiIAacCHpUKAIHS HX

I1P6 02,

JIP 06, JIP 04, JIP 9*

MP 04,
OK 1-9
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0 STOMY IpHU3HAKY: OJMHAPHBIE, [BOMHBIC, TpPOWHEIC, NOXYTOPHKIE. THIIBI
KPUCTANIMYECKUX PEIIETOK Yy BEMECTB C OSTHM THIIOM CBA3M: AaTOMHBIE U
MOJIeKyJsIpHble. DH3HYeCKHe CBOMCTBA BEIIECTB C STHMH KPHUCTAIMYECKUMH
penIeTKaMH.

Honnas xumugeckas cpsizh. Kpaiinwil ciydail KOBaIEHTHOH IONSPHOM CBSI3H.
Mexaausm o6pasoBanua HOHHOM CBsi3H. VOHHBIE KPHCTAUIMYIECKUE DEIIETKH U
CBOMCTBa BEIIECTB C TAKAUMH KPUCTAILIAMH.

Merammmgeckass xummdeckasi cBs3b. OCOOBIM  THI XMMHYECKOH CBSI3M,
CYIIECTBYIOIIMI B MeTajulaXx M CIUIaBaX. Ee OTIMYMS M CXOJACTBO ¢ KOBAICHTHON U
HOHHOH CBsi3siMu. CBOMCTBA METAIMYECKOM CBA3H. MeTammueckue KpHCTaLTHIeCKHe
PEIIETKH M CBOMCTBA BEIIECTB C TAKAMH KPUCTALIAMH.

Bogopommasi xmvmdeckast cBs3h. Mexanusm o0pa3oBaHUS Tako# cBs3H. Ee
KnaccuuKanus: MeXMONEKYISIPHAS W BHYTPUMOJEKYJSpHAS BOJOPOIHEIE CBSI3W.
Morekynsaprble KpHCTaIIMYECKHE PEMIETKH I 3TOr0 THMNA CBS3H. Ousmdeckue
CBOMCTBA BEUICCTB C BOJOPOIHOM CBA3LIO
Hemoncmpayuu: Monema MONEKyYIT pasiidHON apXUTEKTYpEL. Moaens B3 BO3IYIIHEIX
IIapoB IIPOCTPAHCTBEHHOTO PACTONOXKEHUs Sp-, Sp-, Sp - THOPHUIHBIX opburaei.
Mopenu KpuCTalIMYecKHX peIeToK pasimudHoro tuma. Mogemn moxexkyn JHK u
Gernka.

Tema 1.5
IMomumepnr

Copepsxanne yae6HOro marepuaia

1

Heopranmieckue momamepsr. [1omiMeps! — MPOCTHIE BEMECTBA ¢ ATOMHON KPHCTAI-
JITYECKOH PENIeTKOMN: aJUIOTPOIHbIE BUIOM3MEHEHNUS yrieposa (ammas, rpaduT, kKapous,
(ymnepen, B3amMOCBA3p THOpHAM3AIME OpOWTANEll y aroMOB  yruepoma ¢
IPOCTPAHCTBEHHBIM ~CTPOCHHUEM AIUIOTPONHBLIX MOIM(UKANMIT); CelNeH H TEeIULyp
nerovevHoro crpoenus. [Tonmamepsr — croxabie BemecTsa ¢ aromuoi [1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9

KPUCTAJUIMYECKOH PpEINETKOM: KBapl, KpeMHe3eM (JIHOKCHIHLIE COSTHHEHUS
KpeMHUsT), KOpyHJ (OKCH/ aJIOMHHES) U ATFOMOCHIIMKATEI (IOJEBHIE INIATH, CIOJA,
KaoimH). Munepansl 1 ropusle mopoasl. Cepa mnacrtudeckas. MHHEpATbHOE BOJIOKHO
— acOecr. 3HaveHHWe HEOPTaHMYECKHKX IPHPOAHBIX IOJHMEPOB B (DOPMHPOBAHUA

OJTHOH U3 reOJIONMYECKHX 000JI09eK 3eMITH — JIUTOC(EPEL.
Opranuyeckue noumepsbl. Crioco0B! WX [OIyYEHHS: PEaKIUK NOMMMEPU3AIHH 1

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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peaKivu ToNEKOHAeHCaud. CTPYKTYpHI IIONMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE W
IpOCTpaHCTBEHHEbIe. CTPYyKTYpUpOBaHME TOIMMEPOB: BYIKAHM3AIMA KAydyKOB,
nybnenne OEIKOB, OTBEPIKICHHE HONHKOH ICHCAIHOHHBIX IIOJIIMEPOB.

Knaccupuranus noirumMepos o pasima9aHbM IPH3HAKAM.
Hemoncmpayuu :Kommekuuy miactMace, KaydykoB, BOJOKOH, MHHEPANOB M TOPHBIX
IOPOJ.
Munepansaoe BONOKHO — ac6ect — H m3menus U3 Hero. Mojenn MOJIEKYT OEIKOB,
JHK, PHK.
Jabopamopnvie  onvimur:  O3nakomnennme ¢ obpasmamMu  IUIACTMAcC, BOJIOKOH,
KaydyKoB, MHHEpAlOB M TOPHBIX mopox. IIpoBepka muacTMacc Ha 3IEKTPHYECKYIO
IIPOBOUMOCTh, TIOPIOYECTh, OTHOIIEHHWE K pacTBOpaM KHCIOT, INEJIouei w
oxucimTesned. CpaBHeHHE CBONCTB TEPMOPEAKTHBHBIX B TEPMOILTACTHYHBIX TIACTMACC.
[Tonmyyenne HUTEH U3 KATPOHOBOM MITH TABCAHOBOM CMOJIBL.
Obnapy>xeHne XJI0pa B MOIMBEHAUIXIOPHTIE.

Tema 1.6
JucnepcHeie cucTeMbI

Conepsxanne yae6HOro marepuaia

1

Ilonsirwe o muenepembix cucremax. KiaccuuKamus JHCIEpPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOr0 COCTOSHFS UCIIEPCHOHHOH CPEJIbl ¥ TUCIIEPCHOM (askl, a
TaIOKE TI0 pasMepy MX 9acTuil. ['pyboamcriepcHbIE CHCTEMBL: SMYILCHH M CYCIICH3HH.
TorkowCIEPCHBIE CHCTEMBI: KOJIOMAHBIE (30M U T'eJH) H HCTHHHBIE (MoeKysIpHEIe,
MOJICKYIISIDHO-HOHHEIE ¥ HOHHEIE). Oddexr Tummans. Koarymsmuss B KOIUIOMIHBIX
pactBopax. CHHEpE3UC B resix.

3HaveHHe TUCIEPCHBIX CHCTEM B JKHBOH H HEKHBOI NPHUPO/IE M NPAKTHIECKOMH
JKH3HH YeJI0BeKa. OMYyIbCHH U CYCICH3UM B CTPOUTENBCTRE, IIUIIEBOM M ME THIIHHCKOH
IPOMBIIICHHOCTH, KOCMETHKE. bronormdeckue, MEIMIMHCKHE H TEXHOIOTHUYECKUE
30714, 3HAYCHHE IeNel B OPraHM3AIMH SKHBOM MaTepuu. BHOJOTHYECKHE, IHIIEBEIE,
MEJUIIHCKIE, KocMeTHdeckne renu. Capepesuc kak (akTop, OIpeNessrOmuii cpok
TOAHOCTH TPOAYKIHMH Ha OCHOBE renei. CBepThIBaHHE KpPOBH KaK OHMOIOTHUSCKHIA
CHHEPE3HC, €r0 3HAYCHHE.

Hemoncmpayuu:Buns! TUCIIEPCHBIX CHCTEM U MX XapaKTEPHBIC IPH3HAKH.
[lpoxoxyierue yda cBeTa dYepe3 KONIIOWAHBIE W HCTHHHBIE pacTBOpEl (9 dext
Tunnansg).

Jlabopamopnuie onvimpi: Tlonydenue CyCeH3uH Cephl H KaHU(OIIH.

[Tomyuenwe SMyJIBCHU PaCTHTEIHLHOIO Macia i OEH30IA.

[lonyvenue 3051 kpaxmaia. [Tosydenne 30115 cephl U3 THOCYJIb(ara HaTpHsL.

[1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9

Tema 1.7

Coneprxanne yae6Horo marepuana
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XuMHuYecKHe peaxuun

Knaccuduxanus xuvageckux peakumii B 0praHmgeckoii HEOPraHu4ecKou
xuvun. Jlomstne o xmmmyeckoit peaknwu. Peakimm, wuiympe 6e3 H3MEHEHHS
KaUEeCTBCHHOI'O COCTaBa BEIECTB: aJUIOTPONMU3AIMS M H30MepH3amus. Peakiuu, uymme
C H3MCHCHHMEM COCTaBa BEIIECTB: II0 YHCIy M XapakTepy pearupylommxX H
oOpasyromuxcst BemecTB (pasIoKeHHs, COCTUHECHHS, 3aMelleHus, oOMeHa); I10
H3MEHCHHIO CTEIICHEeH OKHMCJIEHHS JJIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEILHEIE H
HCOKHCITUTCIbHO-BOCCTAHOBUTEIIBHBIE PEaKIUM); 10 TEINIOBOMY d(dexry (3Kk30- H
SHIOTEPMIIECKHE); 110 (ase (TOMO- M IeTepOreHHbIe); [0 HalPaBIeHHIO (06paTHMbIEC 1
HEOOpaTHMble);  TO  MCHONB30BAHMIO  KaTalu3aropa  (KATAIATHYECKHE |
HEKaTaTHTHIECKHE); [0 MEXaHU3MY (PalTuKalbHEIE, MONEKYIISPHEIE ¥ HOHHBLE).
Hemoncmpayuu: Tlpespamenue kpacHoro dochopa B Gemsii; KHCIOpOJia B O30H.
Monemnu 6yrana u u300yrana. [lonydyenue xucaopoa u3 IIEPOKCHUIA BOJOPOJA U BOIBL;
JeruapaTanus 3TaHoa.

Ienouka npespamenuit P~ P,Os ~ H3POy; cpoiicTBa yKCyCHOM KHCIJIOTBI;, PEeaKIuu,
uaymue ¢ 00pasoBaHMEM OCalka, Ia3a M BOJBL, CBOHCTBA METAUIOB, OKHCIECHHE
ANBACTU/IA B KUCIIOTY M CIIUPTA B aJIbAETHL.

I1P6 02,

BeposiTHOCTE  TPOTeKAHHS XHMUYECKHX peakumil. BHYTpCHHSS SHEpPTrus,

sHTanenus. TerioBol sdexr xumudeckux peakiuit. TepMoxuMpueckue YPaBHEHHUSI.
CrannapTaas SHTAIBIHS peakuuil U o6pazoBaHms Bernects. 3axon I. M. Tecca u ero
CIIEICTBUSA. DHTPOITHSI.
Hemoncmpayuu: Peaxnuy TopeHus; peakiuy SHIOTCPMUIECKIE HA [IPUMEpE peaKIiu
PasIoKeHus (9TaHOIA, KAMMHHOM CEeMMTPEI, GUXpOMAaTa aMMOHHS) B 5K30TEPMITICCKHE
Ha TIpuMepe peaknui coenmuHeHus (oOecrBednBanue OGPOMHON BOIBI W pacTBOpa
[IepMaHraHaTa Kalus THICHOM, ralleHHe U3BECTH W JIp.). B3amMoeiicTBHEe MHHKA C
pacTBOpaMu COJNSHOM W CEPHOH KHCJIOT NpH DPAasHBIX TEMIEpaTypax, pasHbIX
KOHIICHTPAIMAX COJSTHOW KHCIOTBI;, PAa3IOXKEHHE IIEPOKCHAA KUCIOPOAa C MOMOIIBIO
oxcuza Mapranua (IV), katanasel CEIpOro Msca u ChIporo KapToders.

Bsanmopeiicteue nuHKa pasnuYHON MOBEPXHOCTH (IIOPOIIKA, IIBLIH, Ipa”ymn) ¢
KACoToH. CKopocrs xuMudeckuX peaknmil. [IOHSTHE O CKOPOCTH —pEaKIMii.
CKOpOCTB rOMO- H TeTepOreHHO peakImy. DHepris aKTHBALHH.

DaxTOpEI, BIUIONME HA CKOPOCTh XMMIYECKOH peakmum. IIpEposa pearnpyrommx
BemectB. Temreparypa (3akon Bautr — Todda). Kormenrparims. Karamsaropsr u
Karajgyus: rOMO- M IETCPOTCHHbIH, WX MeXaHH3MbL DEepMeHTHl, MX CpaBHEHHE C
HEOPraHUYeCKUMHU KaTalu3aTopaMy. 3aBUCUMOCTh CKOPOCTH PEaKIUil OT MOBEPXHOCTH
COIIPHKOCHOBEHHS PEArHPYIONIUX BEIIECTB.

JIP 06, JIP 04, JIP 9%
MP 04,
OK 1-9

2

1
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ObGpaTamocTh XHMHYECKHX peakumil. XHMHEYecKoe paBHOBecHe. lloHsTHE O
XUMHYECKOM PaBHOBECUH. PaBHOBECHBIE KOHIEHTpAMH. JIMHAMHYHOCTS XAMHAYIECKOTO
paBHOBecHs. DaKkTOphI, BIUSIOIIME HA CMEIICHHEC PABHOBECHS: KOHIEHTPAITHSL,
JaBiieHue, remueparypa (npuanui Jle [arense).

Hemoncmpayuu: Mopens «xursinero cinos». CMeIenre paBHOBECHS B cucTeme: Fe '+
+ 3 CNS” <—> Fe(CNS);; oMbIIeHHE XHPOB, PEAKIUH STepu(HKANHH. 3aBHCHMOCTS
CTENEHH SIEKTPONMTHICCKOM JUCCONUAMU YKCYCHOH KHCIOTHI OT pa30aBIIeHHSL.
Cpasrenue cpoiicts 0,1 H pacTBOPOB CepHOIl U CEpHHCTOM KHCIOT; MYpPaBBHHOH ¥
YKCYCHOM KHCIIOT; THAPOKCHIOB JIMTHS, HATPHS U KAV

Jabopamopnsie onvimor: Tlonydenue KHCIOPO/a Pa3lOKEHHEM TMEPOKCHIA BOIOPOLA
¥ (W) TepMaHTaHara Kamws. Peakiwm, uiaymme ¢ oOpa3oBaHHEM OCajKa, Tasa HIIH
BOJIbI I OPraHMYECKUX ¥ HEOPraHWIECKHUX KHCIIOT.

Tema 1.8
PacTBopsI

Copaep:xanue yae0HOro Mmarepuana

1 Ilonsitue o pacteopax. DHU3NKO-XMMHYECKAs! [PUPO/IA PACTBOPEHHS H PACTBOPOB.
BsaumoreiicTBre pacTBOPHUTEIST M PACTBOPEHHOTO BEMIECTBA. PacTBOPHMOCTE BEIIECTB.
Crioco6r! BEIpaKeHUs KOHIEHTPAIMA PACTBOPOB: MACCOBASI 0N PACTBOPEHHOIO
BenlecTBa (IIPOLEHTHAS ), MOJISIPHAS.

Teopus 3j1eKTpoUTHYIECKOI qrucconuanui. MexaHu3M IUCCOHAIIAH BEIECTE C
Pa3IMYHBIMH THIIAMH XUMUYECKUX CBS3eH. BKiam pyccKuX ydeHBIX B pa3BUTHE
IPEICTaBICHUH 06 SIeKTpOIMTHYIECKOH ucconuaruy. OCHOBHBIE MOT0XKEHHS TEOPHH
AIICKTPOIUTHICCKOM ucconanuy. CTeneHpb 37eKTPOIUTHIECKON JUCCOMAIMT U
axroper ee 3aBucHMocTH. CHITBHBIE U CPETHEE 3NIEKTPOIIHTEL.

Hucconmanus ot Boopoamsiii mokasarens. Cpena BOJHBIX PACTBOPOB
3IIEKTPOJIMTOB. Peakiuy 06MeHa B BOJHEIX PACTBOPAX 3JIEKTPOJIUTOB.

I'napoiis kak o6mennbIii mpouece. HeoGpaTuMplil THAPOIH3 OpraHAYecKuX |

HEOPraHWYECKUX COEAMHEHNHI B €TO 3HAUCHUE B TIPAKTHUYECKON JEITeTHHOCTH
yertosexa.OOpaTumelit rupomm3 conelt. Crynenyarsit ruapomms. IlpakTndyeckoe
NpHMEHEHUEe THApou3a.l uapomms opraanyeckux Bemects (6eKoB, JKHPOB,
YTTICBOJOB, IOTHHYKICOTHIOB, AT®) 1 ero 6Honornyeckoe u NpakKTHIECKOe 3HAYCHHE.
Ompeinenue xupoe. Peakmus srepudukanum.
Hemoncmpayuu: VIH1uKaTOPBI 1 H3MEHEHNE MX OKPACKH B PAa3HEIX Cpeax.
CepHoxuciblii 1 GepMEHTaTUBHBINA THAPOIHU3 YIIeBOA0B. [ HpoIu3 KapGoHaTOB,
CYJIB(aTOB U CHIMKATOB IMENIOYHBIX METAILIOB; HUTpaToB ceuHna (II) mid muHKa,
XJIOpHJIa aMMOHHUSI.

Jlabopamoprutit onvim: XapakTep IUCCOLMAIAN PA3IHIHEIX THAPOKCHIIOB.

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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Hemoncmpayuu: CpaBHeHUE SIEKTPONPOBOTHOCTH PacTBOPOB 3NEKTPOIIATOB.
CMmerenue paBHOBECHS TUCCOIUALNAH CIAOBIX KHCIIOT.

IIpakTHaeckoe 3ansaTue Ned
IIpurorosnenye pacTBOPOB PA3IMIHBIX BHIOB KOHIIEHTPAIHY.

11PG 02,JIP 06, JIP 04,
JIP 9*MP 04, 0K 1-9

Tema 1.9
OxmuciurensHO-
BOCCTAHOBHTEIb-
HbIC PeaKIHM.
DIEKTPOXHMHUYECKHE
Npouecchl

Copepsxanue yae6Horo Mmarepuasia

1

OKHCIHTETLHO-BOCCTAHOBHTEIbLHBIE PeaKIMH. Crenenn OKHCJICHHUSL.
BoccranoBuremu u  okucnuresm. OKHMCIEHME M BOCCTAHOBICHHE. BakHeiimme
OKHCJIHTENH i BOCCTAHOBUTEIM. BOCCTaHOBUTEIFHEIC CBOUCTBA METAIIOB — IIPOCTHIX
BemecTB. OKHCIUTENbHBIE ¥ BOCCTAHOBHTEIBHBIC CBOMCTBA HEMETALIOB — IIPOCTHIX
BellecTB. BoccTaHOBUTENbHBIE CBOHCTBA BEHIECTB, OOpA30BAHHBIX 3JIEMEHTAMH B
HU3MIeH (OTpHUIATENbHOM) cTemeHr okucieHus. OKHCIUTENbHEIE CBOMCTBA BEIIECTB,
00pa3soBaHHEIX 3JE€MEHTAMH B BBICIIEH (TIOJOXKUTEIHHON) CTEHEHH OKHCICHUSL
OxucnurensHble ¥ BOCCTAHOBHTENBHEIE — CBOMCTBA — BEMIECTB, OOPA30BAHHBIX
SIEMEHTaMH B IIPOMEXYTOYHBIX CTEIICHIX OKUCIIEHHSL.

Knaccudpuxamus  oKMCIATENHHO-BOCCTAHOBHTENLHBIX — peaknmit.  Peaxiun
MEXaTOMHOTO M MEXMOJIEKYJIIDHOIO  OKHCICHUS-BOCCTAHOBIEHHUs. Peakiuu
BHYTPUMOJIEKYJIIPHOTO  OKHCJICHUs-BOCCTAHOBICHHUS. Peakiud  CaMOOKUCICHUS-
CaMOBOCCTaHOBIIEHHS (JMCIIPO- IOPIHOHUPOBAHHS).

Meronpl cocTaBneHus ypaBHEHHH OKHCIHTEIHHO-BOCCTAHOBUTENHHBIX PEaKIHiL.
Meron snexrponnoro 6amanca. Biuseue cpeisl Ha TNpOTeKaHWE OKHCIHTEIHHO-
BOCCTaHOBUTEIBHBIX IIPOIECCOB.

Hemoncmpayuu: OKUCIUTELHBIE CBOWCTBA a30THOH KHCIOTHL OKHCIUTETLHBIE
CBOMCTBA IUXpOMaTa Kaiwusl.

Hemoncmpayuua: BoccTaHOBIEHHE JUXpOMAara Kamus IMHKOM. BOCCTAaHOBJIEHHE
okcuya memu (IT) yrem u Bogopoom. BoccraHoBnerne quxpomara Kamus 3THIOBBIM
CIHPTOM.

Jlabopamopnusie onvimpr: B3auMopieHcTBHE METAUIOB ¢ HEMETAUIAMH, 4 TaKKe C
PacTBOpPaMH COJICH W PaCTBOpaMH KHCIOT. B3aumoneicTBrue CEpHOM ¥ a30THOM KHUCIIOT
C MEJBIO.

OxwucuTenpHEIE CBOMCTBA EPMAHTIaHATA KA B PA3IHYHEIX CPEIax.

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9

XuMuYecKHe HCTOYHHKH TOKA. DIEKTPOIHbIC MOTEHIWANBL. PSI CTaHIApTHBIX
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9JIEKTPOJHBIX ITOTCHIHMAIOB (DJIEKTPOXHUMUYECKHN PsJi HANPSDKSHHH METaUIoB).
I'anpBanmyeckyre 3MeMEHTHl W NpUHIMNEL HX paboTel. CocTaBlieHHe TalbBaHHYECKHX
sneMenToB. OOpa3oBaHHME TalbBaHWYECKHX IIAP MNPH XHMHYECKHX IIPOIECCAX.
[anbBanuYeckue >IEMEHTHI, NPUMEHSEMbIC B JKH3HH: CBHUHIIOBAs aKKyMYJISTOPHAS
Oarapest, HUKeIb-KaIMHEBbIe OaTapeu, TOIUIUBHEIE 5JIEMEHTEL

OIeKTPOIM3 PACIIIABOB M BOJHBIX PACTBOPOB 3JEKTPOJHTOB. IIpomeccs,
OPOUCXOAANIME HA KaTOAe M aHOAE. YPaBHEHHS DIEKTPOXUMHYECKHX IIPOIECCOB.
ONeKTpOaM3 BOAHBIX PACTBOPOB C HHEPTHBIMH 3JIEKTPOIAMH. DJIEKTPOIM3 BOIHBIX
pPacTBOPOB C PACTBOPUMBIMH 3JIeKTpoaamHu. [IpakTiayeckoe mpuMEeHEHHE IEKTPOIIHA3A.
Hemoncmpayuu: I'anpBaHAYecKue SNMEMEHTHl W Oarapeiiku. DJIEKTPONH3 pacTBOpa
xnopuga meau (11).

Tema 1.10
Knaccuduxamus
BemecTB. [IpocThie
BelECTBA

Copep:xanue yaed0HOro MaTepuaia

1

Knaccuduxanmus seoprammyecknx BemecTB. [[pOCTBIE M CIIOXKHBIE BEIIECTBA.
Oxcuper, mx xnaccuukanus. ['HIpoKcHABl (OCHOBAHMS, KHCIOPOACOIEpIKAIIIE
KHCJIOTBI, aM(o- TepHBIe ruapokcubl). KucaoTsl, ux xnaccupukanms. OCHOBAHUS, HX
knaccuuxanust. Coy CpeiHue, KUCIbIe, OCHOBHBIE U KOMILIEKCHEIE.

Meranael IlonoxeHue METAIOB B HEPUOIMIECKOM CHCTEME W OCOOEHHOCTH
CTpoeHHss HX aroMoB. IIpocTele BemecTBa — MeTaWIBl: CTPOEHHE KPHCTAILIOB |
MeTaInyecKas XUMHYecKasd cBs3b. OOumme (u3mueckwe CBOHCTBA METAUIOB H HX
BOCCTAHOBHTENBEHBIE CBONCTBA: B3aMMOJCHCTBHE ¢ HeMeTalaMd (KHCIOPOIOM,
rajJloreHaMu, CEepoil, a30TOM, BOZOPOJIOM), BOJOM, KHCIOTAMH, PACTBOpPAMH COJICH,
OpraHMYECKMMH BEIeCTBAMU (CIHPTAMH, IalOre€HaIKaHaMH, (EHOIOM, KHCIOTAMH),
menoyamu. OKCHABI M THIPOKCHIBI METaUIOB. 3aBHCHMOCTH CBOMCTB  9THX
COCJIMHEHMI OT CTENEHEH OKMCIEHMs METaIOB. 3HAYeHHE METAUIOB B IPUpPOJAE U
JKH3HU OPTraHU3MOB.

Kopposzus  meramnos.  Jlomstme  xoppo3uu.  XHMHYECKas  KOPPO3WSL
Onexrpoxumudeckas Koppo3ust. CIiocoOBI 3aIUTEl METAIUIOB OT KOPPO3UH.

O0mue crocodnI MoyYeHHst MeTaNI0B. MeTainsl B Ipupojie. MeTawryprust u ee
BUJIBL: IIUPO-, THIPO- U 3JIEKTPOMETAIULyprusl. DIEKTPOJIH3 PACILIaBOB M PacTBOPOB
COEIMHEHUI METAIIOB H €r0 MIPAKTHYECKOe 3HAYCHHE.

Hemoncmpayuu:Konnexus «Kiaccupukanuss HEOpraHHIECKHIX BEINECTB» M 00pasibl
npencrasurenedl knaccos. Komnexmus «Kiaccuduxanuss opraHu9ecKux BEIECTB) H
oOpasipl OpeacraBuTened KimaccoB. MoJenu KPUCTAJUIMUECKHX PEIIETOK METAIUIOB.
Kosieknus MeTamioB ¢ pa3HbIMU (GU3HYECKUME CBOUCTBAMHU. B3auMoieicTBre TUTHS,
HaTpHs, MarHUs M JKelle3a ¢ KHCIOPOJOM; INENIOYHBIX METAJUIOB C BOJOM, CIIUPTaMH,

ITP6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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(ernosom; MUHKA ¢ PACTBOPAMHE COJITHOM ¥ CEPHOM KUCIIOT; HATPHS C CEpOil; AMIOMHAHHUSI
C HOMIOM; elie3a C pacTBOPOM METHOTO KyNOpOca; AFOMUHHES C PACTBOPOM €IKOTO
Hatpa. OKCHIBI M THAPOKCHIB! Xxpoma. KOpposust MeTauioB B 3aBHCHMOCTH OT
YCHOBHH. 3alura METaIOB OT KOPPO3UH: OOpasibl «HEPIKABEEK», 3aIUTHBIX
noKpbeITHH. Komrexnus pys. DneKTpou3 pacTBOPOB COJIEH.

Jlabopamopnvie onvimpi: O3HaKOMIICHHE € 00pasiamMu IIPEICTaBHTENEH KIacCOB
HEOpraHn9YecKux BemecTB. O3HakoMileHHe ¢ oOpaslamu IIpe/CTaBUTENEH KIacCoB
OpPraHHYECKHX BEINECTB.

O3HaKoMIIEHHE ¢ KOJUIEKIHeH Pyl

Hemeramnsr.  Ilomoxkenne HemeramioB B Ilepuommueckoii  cucreme,
0C00EHHOCTH CTPOEHMS HX ATOMOB. DJIEKTPOOTPHIATETEHOCTE.

brnaroponseie raspl.  OIEKTPOHHOE CTPOCHHE aTOMOB OIIATOPOIHBIX Ta30B U
0COOEHHOCTH HX XUMHYECKUX U (PH3UUECKHX CBOMCTB.

Hemeramisl — mpocTeie BemecTsa. VX aTOMHOE W MOIEKYISIPHOE CTPOEHHE HX.
Annorponus. XHMMHYECKHE CBOHCTBa HemerauioB. OKHCIMTENBHBIE CBOMCTBA:
B3aUMOJEHCTBHE ¢ METAlNlaMH, BOZOPOIOM, MEHEE SJIEKTPOOTPUIIATETLHBIMI
HEMETaJJIaMH, HEKOTOPBIMH CJIO)KHBIMH BEIIECTBAMU. BOCCTaHOBUTENIBLHEIE CBOMCTBA
HEMETAIUIOB B peakuuax ¢ (TOpoM, KHCIOPOJOM, CIOXHBIMH BEIIECTBAMH —
OKHCIHTENAMH (a30THOU M CEPHOM KUCIIOTAMH ¥ 1. ).

Hemoncmpayuu: Mojend KpPUCTAUIMYECKHX pPEmIETOK 1ona, amMasa, rpadura.
Asmotponust pocdopa, ceprl, Kucnopoaa. BzaumozmecTBrIe BOIOPOA ¢ KUCTIOPOIOM;
CYPBMEI C XJIOPOM; HATPHs ¢ HOAOM; XJIOpa ¢ pacTBOPOM OpommIa Kalus; XJIOPHOH U
CEpOBOIOPOIHOM BOJIBI; 0OecBeUUBaHIE OPOMHOM BOBI STHICHOM MM Al[ETHIICHOM.
Jlabopamopnvie onwvimel: Ilonmydenue Kucmopoja 4 ero cpoicrsa. [lomydenne
BOZOpO/Ia M €ro cBoicrBa. IlosyueHme miacTHYeCKO¥ Cephl, XHMHYECKHE CBOMCTBA
CepEHL.

Bsaumopelictene MeTamIoB € pacTBOpaMH KHCIOT ¥ coied. CsoifcTBa yris:
aJICOPOIMOHHEIE, BOCCTAHOBUTENbHEIEB3aUMONEHCTBIE IUHKA WM ATIOMHHHSI C
pacTBOpaMH KHCJIOT | IIEI0YEH.

OxpamBanye mIaMeHH KaTHOHAMY [IEJOYHBIX U NIEITOYHO3EMENTBHBIX METAIIIOB.

Tema 1.11
OcHOBHDBIE KIACCHI
HEOPTaHHUIECKAX U

OpPraHmYecKHux

Copep:xanue ygeGHOro MaTepuaia

1

Bomopoanbie coenunennss HemeramioB. [loyderne aMmmuaka U XJOpPOBOIOPOJA
CHHTE30M M KOCBeHHO. PDu3mueckue coiicTBa. OTHOINEHHWE K BOIE: KHUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuapl M aHrwIpuabl  KapOoHOBBIX KHCIOT. Heconmeobpasyromue u

ITP6 02,JIP 06, JIP 04,

JIP 9*MP 04, OK 1-9
1
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COeTHHEHHUH

coneobpasyromue okcunbl. KucnoTHsie okcuisl, uX cBoiicTBa. OCHOBHBIE OKCHIBL, MX
cBoicTBa. AMQOTEpHBIE OKCHIBI, WX CBOMCTBA. 3aBHCHMOCTH CBOMCTB OKCHIOB
METAJIOB OT CTCIEHH OKMCIEHMs. AHTHAPHIB KapOOHOBEIX KHCIIOT KaK aHaOTH
KHCIIOTHBIX OKCHIOB.

Kucaorel opranuyeckne u HeopraHmdgeckme. KuCIOTEI B CBeTe TeOpHH
BIICKTPOJIUTHICCKOM aucconuanuu. KHCIOTEI B CBeT€ HPOTOJIUTHYECKOM TEOPHH.
Knaccudukanus opranuyeckux ¥ HEOpraHMIecKux KucioT. O6Iue cBOHCTBA KHUCIOT:
B3aUMOJIEUCTBHE OPTaHMYECKUX W HEOPTaHWYECKUX KHCIOT C METAIIAMH, OCHOBHBIMHA
¥ aM(pOTEPHBIMI OKCHIAMHU U THIPOKCHIAMH, COISIME, 00pa30BaHUE CIIOXKHBIX QHPOB.
OcobeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOM M 430THOH KHCIIOT.
Hemorncmpayuu: Konneknum KHUCIOTHBIX, OCHOBHBIX M aM(OTEPHEIX OKCHIOB,
JEMOHCTpAIUs X CBOMCTB. B3aumoielicTBHE KOHIIEHTPHPOBAHHEIX a30THOM H CEPHOM
KHCIIOT, a Takyke pa3baBIEHHON a30THOH KHCIOTHI ¢ Mempio. Peakims «cepeGpsHoro
3epKajay JUIsl MypaBbUHON KUCIOTEI.

Jlabopamopnusie onvimpi:Tlonydenne W cBoiicTBa yriekmcnoro rasa. CBoiicTBa
COJIIHOM, CepHOH (pa30aBIeHHO) U YKCYCHOM KUCIIOT.

OcHnoBanusi oprammdeckne u Heopranudeckme. OCHOBaHHS B CBETE€ TEOPHH
SIIEKTPOJIUTHICCKOM aucconmanuu. OCHOBaHMSI B CBETE HPOTOIHTHYECCKON TEOPHH.
Knaccuuxanust opraHuuecKix ¥ HEOPraHUIECKUX OCHOBAHUM. XUMUYECKHE CBOHCTRA
[IeTI0Yeid U HEPaCTBOPHMBIX OCHOBaHHU. CBOUCTBA OECKUCIOPOIHBIX OCHOBAHMIA:
aMMEaKa i aMHHOB. B3auMHOE BIIMSHIE aTOMOB B MOJIEKYJI€ aHH/IHHA.

Am@orepubie OpraHHYecKHe M HEOPraHUYecKHe CcoeImHenus. AmpoTepHBIE
OCHOBAaHHUS B CBET€ MNPOTONMTHYECKOM TEOpUH. AM(POTEPHOCTE OKCHIOB H
THJIPOKCH/IOB IIEPEXOIHBIX METAIIOB: B3aHMOJICHCTBHE C KHCIOTAMHE U INEITOYAMH.

Comu. Knaccuduxarms u xuMmudeckume cBoiicTBa coneif. OcoOGEHHOCTH CBOWCTB
COJICH OpPraHWYECKHX M HEOPraHMYECKUX KHCIOT. I'eHeTHYeCcKast CBI3b MEKIY
KjJaccaMd  OpPraHMYecKHX H  HeOpraHudveckKux coenmuenmii. [lomstwe o
TEHETUYCCKOH CBSI3M M TIEHETHYECKMX pPsJlaXx B HEOPraHHMYECKOW M OpraHMYecKoi
xumud. ['eHeTnyeckme psusl MeTamia (Ha NpUMepe Kalublusl M JKejle3a), HeMeTasa
(cepel ¥ KpeMHHS), IIEPEXONHOTO odjleMeHTa (IMHKA). [eHeTUYecKHe pAmsl U
TeHETHIECKast CBA3L B OpraHM4yecKoi Xxumuu. EXHHCTBO Mupa BEIIECTB.
Hemoncmpayuu: BiaumoneidicTBHE pacTBOpa THIPOKCHIA HATPHSA C KHCIOTHBIMH
okcumamu (oxcuaom ¢ocdopa (V)), ampoTepHBIME T'HAPOKCHAAMH (THIPOKCHIOM
nuHKa). BsamMonelicTBHe aMMmuaka ¢ XJIOPOBOAOPOAOM M BOAOH. AHAIOMMYHO JUIS
MeTHIaMHuHa.  B3auMopmeHcTBHE  aMHHOKHCIOT € KHCIOTAMM M IIEJOYaMH.

18




OcymecTBIeHHE IEPEXOI0B:
Ca” CaO  Caz(POy); » Ca(OH),;  © 205 A H3P04: COHS50H -> C2H4 » C2H4BI2
Cu » CuO " CuSO4 * Cu(OH), » CuO * Cu
Jlabopamopusie onvimpr: B3auMONeHCTBHE THAPOKCHIA HATPUS C  COISMHE
(cymeparom memm (II) m xmopmmom ammouwst). Pasio)keHue T'HAPOKCHIA MEMIH.
[Tonyyenne m amdoTepHBle CBOWCTBA IMIAPOKCHJA AMOMHUHHS. LlomydeHHEe KECTKOH
BOJIbI ¥ H3YYEHHUE €€ CBOMCTB. Y CTpaHEHHEe BPEMEHHOM U IIOCTOSIHHOM JKECTKOCTH.

IlpakTugeckue 3ansaTHeNeS 11P6 02,
Iomygenue XI0pOBOOPOIA H COJSIHOM KMCIOTEL, HX CBOWCTBA JIP 06, JIP 04, JIP 9*
0
IIpaxraueckne 3aHaTHEN6 ) MP 04, OK 1-9
ITony4yenne ammuaka, ero CBOMCTEA.
Tema 1.12 Copnepxanue y4e6HOro Marepuasa
ITP6 02,
XuMHs 3JIEMEHTOB 1 $-JJIeMEeHTBI &
Bomopon. JIBolicTBeHHOE IOJIOJKEHHE BOJOPOAA B NEPHOIHYECKON CHCTEMe. JIP 06, JIP 04, JIP 9
W3zoronsr Bogopona. Tspxenast Boga. OKHCIHTENBHEIE M BOCCTAHOBUTENBHEIE CBOMCTBA MP 04,
BOJIOPO/IA, €r0 IIONydeHHWE M NpHMEHEeHHe. Pomb BOIOpoJa B JKHBOM M HEXHBOH OK 1-9

IPUPOJE.

Boga. Ponp BOABI Kak cpemooOpasyromero BEINecTBA KIETKH. JKOJOIMYECKUE
aCIIEKTHI BOJIOIOIB30BAHHSL.

JaemenThl A-rpynnel. [l{enounsre merauibl. OOmmas XapakTepUCTHKA MEITOYHBIX
METa/UIOB HA OCHOBAaHWHU IOJIOKeHHS B llepmommueckoit cucreme snementos JI. .
MenzeneeBa u cTpoenus atomoB. [lomyduenne, GpusHUeckde W XUMUYECKHE CBOMCTRA
HIETOYHBIX MeTalnoB. KaTHOHBI IMETOYHBIX METAUIOB KaK BayKHEWIIas XHMHUYeCcKas
(opma MX CyIIECTBOBAHHMS, PETYISITHBHAS POJNH KATHOHOB KaiWs M HATPHS B JKHBOI
kierke. ITpupoambie coeuenys HATPHUS U Kajusi, UX 3HaYCHME.

AaemenTol ITA-rpynner. O6mast xapakTepucTHKa MEI0YHO3EMEIBHEIX METAIIOB 1
MarHus Ha OCHOBaHHM HoJOXkeHWMs B llepmommyeckoii cucreme asnementon J[. U.
Menneneesa u crpoeHus aromoB. Kampmwii, ero monydenue, (QH3MYECKHE U
XUMHYECKHE CBOHCTBA. BaHeWmmme COeTUHEHHS KalbIHs, HX 3HAYEHHE U
npumenenue. Kanpnuit B npupoe, ero OHoJIorudyecKas pois.

Jlabopamopusie onvimel
W3ydenne cBOMCTB MPOCTHIX BEINECTB U COEMHEHHH S-2IEMEHTOB.

p-DJ1eMeHThI
AjroMuaui. XapaKTepuCTUKA ATIOMHHES HA 0CHOBAHUH IOJIOKEHUSI B
Ilepuoanyeckoii cucreme 3jiementos JI. M. MenjeneeBa U CTpOeHHsI ATOMA.
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ITomy4enue, Gpu3nUECKUe U XUMHUYECKUE CBOMCTBA AFOMUHS. Baskueiiime
COCIIMHEHHMS ATIOMHHIS, UX CBOUWCTBA, 3HAYEHHE U IpAIMeHeHue. [Ipupoaasie
COEIMHEHUS ATTFOMHHUS.

¥Yraepox m xpemuumii. O0mas xapakTepuCTHKAa Ha OCHOBAHHH HX IOJOXKEHUS B
Ilepuomageckoii cucreme JI. Y. Menneneesa u cTpoenus aroma. [IpocThle BemmecTsa,
oOpasoBaHHble STUMH deMeRTaMu. OKCHIBI M THAPOKCHIBI YIIEpONa M KPEMHHSL.
Baxweiimme coma yronsHoit u KpeMHIEBOI KucnoT. CHIMKATHAS TIPOMBIILIEHHOCTD.

I'amorensr. O0mas xapakTepUCTHKA TaTOr€HOB HA OCHOBAHHH HX IIOJOYKEHUS B
Ilepuommaeckolf cucreme smementoB JI. Y. Menmeneea H CTPOEHHS aTOMOB.
['anorensl — TPOCTHIE BEINECTBA: CTPOCHHE MOJEKYJ, XMMHYECKHE CBOMCTBA,
NONy4eHHe W IpPUMEHeHwe. BakHEHIIMe COeIMHEHHS TalOreHOB, HX CBOMCTBA,
3HAYCHHE M IpuMeHenwre. ['anoress! B npupoje. bronorudeckas pois raJoreHoB.

Xanprorenbl. OOIIas XapaKTepUCTHKA XalbKOI€HOB HA OCHOBAHHUH UX TIOJIOKEHHUS
B Ilepmommyeckoit cucreme smementoB J[JI. Menpmeneesa B CTPOSHHS ATOMOB.
XaJbKOreHBl — IPOCThIE BelmecTBa. ALToTponust. CTpoeHre MONEKYN aILUTOTPOIHBIX
mMopupuKkami u wmx cpodicTBa. IloiyueHHe W UPUMEHEHHE KHCIOPOA M CEpHL
XalbKOTreHEl B IPUPOJIe, HX OHOJIOrHYecKas polb.

JaemenThl YA-rpymnel. O6Inas XapakTepuCTHKa 5IEMEHTOB 3TOi TIpyIIbl Ha
OCHOBAHHUH UX I010KeHus B Ilepronudeckoit cucreme snementon J{. . Menneneepa u
crpoenus aroMoB. CTpOe€HHE MOJEKYIhl a30Ta U AUIOTPONHBIX MOAM(HKAITHIA
(ochopa, wmx Qusmyeckme H XHMHYECKHE CBOHCTBA. BONOPONHEIE COENMHEHHS
aieMeHTOB Y A-rpynmsl. OKCHIBI a30Ta u (ocdopa, COOTBETCTBYIOIAE UM KHCIIOTHL
Comu atux xuenor. CpoicTBAa KHCIOPOIHBIX COeQMHEHHH azora . docdopa, HX
3Ha4YeHHE U IIPUMCHEHHE. A30T U (ochop B IpUpoe, UX GHOTIOrHYECKas. POIIb.

Jaementsl IVA-rpymner. O6Imas XapakTepHCTHKA 9JEMEHTOB 3TOHM IDYIIIBI HA
OCHOBAHMH UX T10JI0eHus B Ilepuoaudeckoii cucreme snmementos J[. . Menneneesa u
CTPOCHHSI aTOMOB. YTJIEPOJ ¥ €r0 amoTpomnus. CBOKCTBA aJUIOTPOIHBIX MO M (pUKAIH
YrIepoja, HX 3Ha4YeHUE U npuMeHenne. OKCHIBI M M'HAPOKCHIBL YIIIEpoaa U KPEMHHES,
UX XUMHYECKHE CBOMcTBA. CONIM YrOJBHOM M KPEMHHEBBIX KUCIOT, MX 3HAYCHHE W
npuMeHerne. Ilpupogoobpasyromas pollb yriepoja IUis JKHBOM M KpeMHHS Ui
HEXUBOU IPHUPOIBL.

d-Jnemenmel

Ocobernoctu crpoenns aromoB d-omementos (II-YIIB-rpymm). Mexb, IHMHK,
XpOM, JXKene30, Maprasell Kak IPOCTBHIE BEMIECTBAa, UX (H3MYECKHE M XHUMHUICCKHUE
cBoiicTBa. Haxoix[eHHe 3THX METAUIOB B NPHPOJE, HX IIONyYEHHE H 3HAUCHWE.
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Coenunenust d-311EMEHTOB C PA3IMYHBIMA CTEIICHSIMA OKUCIEHUS. XapakTep OKCHIOB ’
THIPOKCHIOB 5THX 3JIEMEHTOB B 3aBHCHMOCTH OT CTEIICHH OKUCIICHHS METAJLIA.
Jlabopamopnvle onvimpl: VI3yueHue CBOMCTB NPOCTHIX BEINECTB W COENUHEHHH p-
9JIEMEHTOB.

M3yueHne cBONCTB IPOCTHIX BEMECTB W COEMHEHMH d-371eMEHTOB.

IpakTuyeckoe 3ansitue Ne7
ITony4enne TUIPOKCHIOB AMIOMUHUS U IIHHKA; HCCIIEI0BAHUE HX CBOMCTB.

IIpakTHyeckoe 3ansitue Ne8
Iloyyenne u MccneOBaHUE CBOMCTB OKCHIOB CEPEI, yrieponaa, Gocdopa.

IIP6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9
I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 1.13
XHMHA B JKH3HHU
o0mecrBa

Conepixanue y4e0HOro Marepuana

1

Xumusi 4 NPOH3BOACTBO. XHMHYECKAS] NPOMBLIILICHHOCTh H XHMHYECKHE
Texnoyorud. CBIpbe JUIT XUMUYECKOW NPOMBIIIEHHOCTH. Boga B XMMHUYECKOH
IPOMBINIIEHHOCTH. DHEPIHs I XHMHYECKOTO IIPOM3BOACTBA. HaydHBie IPHHIMIILL
XHUMHYECKOr0 IPOU3BOJICTBA. 3alluTa OKpYyXXalomled Ccpensl W OoXpaHa TpyAa NpH
XHUMHYECKOM TIpou3BoAcTBE. (OCHOBHBIC CTaJUMl XHMHYECKOIO IPOM3BOICTBA.
CpaBHeHuUE IPOU3BOJICTBA aMMHUAKA ¥ METAHOJIA.

Xumusi B CeNbCKOM XO03sliicTBe. XHMH3AIMs CEILCKOIO XO3dHCTBA M ee
HanpaBleHus. PacTeHus U 104Ba, IOYBEHHBIH ITOTIOIAIOIIIH KOMIUTEKC. Y 1006peHns u
ux Krnaccupukamus. XMMHYECKHE CpEICTBA 3alUThl pacteHui. OTpHuIaTeNbHEE
IOCIECTBHA  IPHMEHEHHs IeCTHIHAOB © Ooppba ¢ HaMH. XEMH3AIHUIL
JKHBOTHOBO/ICTBA.

Xumust B 3x0J0rusg. XUMAYECKOe 3arpsi3HeHne oKpysKaromei cpeasl. Oxpana
rugpochepsl OT XHMHYECKOro sarps3seHms. OxpaHa IIOYBEI OT XHMHYECKOTO
sarpssuenus. OxpaHa atMoc(epsl OT XHMHYECKOro 3arps3Henus. Oxpana (uopsl u
(ayHbl OT XHUMHYECKOTO 3arpA3HEHHS. BHOTEXHONOTHS U TeHHAsT HEKEHEPHSL.

XHUMus H NOBCETHEBHASN KU3Hb YeJioBeKa. JlomManuss anTeka. Moromye u
uucTsampe cpeacrsa. Cpencrsa 60pbOBI ¢ OBITOBEIMU HaceKOMbIME. CpeicTBa THIHOM
THTHEHBI ¥ KOCMETHKH. XUMHUS U IHIIa. MapKApOBKH YITAKOBOK IIHIIEBLIX 1
THTHEHUYECKUX IIPOAYKTOB H YMEHHE WX YATATH. DKOIOTHS YKHIIHINA. XHUMHAS 1
TEHETHKA YeJI0BeKa.

Hemoncmpayuu: Komnexnus ynobpennit u necturmmnos. O6pasinl cpencTs ObITOBOM
XUMHH H
JIEKapCTBEHHBIX TIPEIaparToR.

ITP6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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Hemoncmpayuu: Mozgeni Ipou3BOACTBA CEPHON KHUCIOTHI B aMMHAKA.

Konrpoapnas pa6ora (py0exHbIi KOHTPOJIb) 2
IIpakTHaeckne 3aparus Ne9 2 11P6 02.JIP 06, JIP 04,
O3HakoMIICHHE C KOJUIEKIHEH yI0OpEeHuH 1 IEeCTUIUIOB. JIP 9*MP 04, OK 1-9
I1P6 02,JIP 06, JIP 04,
IlpakTaeckne 3apsTas Nel( ) P JIP 9*MP 04, OK 1-9
Osnaxomiienne ¢ 06pasaMu CpesicTB OBITOBOM XUMEK U JIEKAPCTBEHHBIX IPENapaToB.
Paspen 2. Oprasugeckas XuMus
Tema 2.1. Copepixanue y4e0HOro MaTepuaia 6 106 02
IIpeamer opranugeckoit | 1 IIpeamer oprammveckoii xuvuu. I[loHsTHE 06 OpraHMYECKOM BEIIECTBE H : 5
xamun. Teopus OpraHu4yecKko xumuH. KpaTkuil O4epK MCTOpHE DPa3BUTHS OPraHHYECKOM XUMMUH. JIP 06, JIP 04, JIP 9
CTPOEHHS OPraHHYECKIX Buramusm u ero kpymenwe. OCOOEHHOCTH CTPOEHHS OPraHHYECKHX COEIHHEHHIA. MP 04,
Kpyrosopot yrieposa B mpupoje. OK 1-9

coeXHEeHUH

Teopust crpoenus opranmueckux coepunenuii A. M. Bytaeposa. Ilpennocsuxu
CO3MaHus TeopuH CTpoeHms. OCHOBHBIE IIONOXKEHHS TEOPHH CTpoeHmst A. M.
Bytneposa. Xumudeckoe CTpoeHHe U CBOWCTBA OPraHUYECKHX BemecTB. IloHsTHE 06
u3omepur. CroocoObl  0TOOpaXKEHHS CTPOSHUS MONEKYIBl ((OPMYJIBL, MOJIEIH).
3uagenue Tteopum A. M. ByTmepoBa Uisi pasBUTHS OpPraHM4ecKod XHUMHH H
XHMMHYECKHUX IPOTHO30B.

Crpoenne aToma yriepona. DIEKTPOHHOE OOIIAKO W OpOUTab, S- M P-OpOHTAIH.
OJEKTPOHHBIE U MEKTPOHHO-Tpadmdeckie GopMyIBl aToMa yriepoia B OCHOBHOM H
BO30YXKIEHHOM COCTOSHUSIX. KoBanenTHAs XUMIUIECKast CBSI3b ¥ €€ KIAcCH(HKAIHUS 1O
croco0y mepekpeBaHUS opOuTaneil (cT- W I-CBA3w). [loHATHE T'MOPHIM3AIMH.
Pasmuyaple THmel ruOpuamsampn # QopMa aTOMHBIX OpOHMTamed, B3aHMHOE
OTTANKUBAHWE THOPUIHLIX OpOHTalell M HX pPACIOJOXKEHHE B MPOCTPAHCTBE B
COOTBETCTBUH ¢ MHHHMYMOM SHEPIuu. ['€OMETpHS MOIEKyI BEIeCTB, 0Opa30BaAHHBIX
aTOMaMH yIJIepoJa B Pa3IHYHBIX COCTOSIHUSX THOPHH3aIIH.

Knaccndpuxanust opranmgeckux coequHennit. Kiaccuukanus OpraHmyeckux
BEIIECTB B 3aBUCHMOCTH OT CTPOEHHUS yriaepomHo# nemu. IloHsTHe (QyHKIHOHAILHON
rpymmst. Kiaccuukanus opraHmdecKuX BEINECTB [0 THILY (YHKIHOHAIBHOM TPYIIIIEL.

OCHOBBI HOMEHKJIATYDBHI OPraHHYeCKUX BeMECTB. TpHUBHAILHLIE HA3BAHHSL.
PanponanbHas HOMEHKIATypa KakK IIpeJiuecTBeHHuna nomeHknarypel IUPAC.
Homenxnarypa IUPAC: npurHumnsl  obpa3oBaHuWs HasBaHui, CTapIIMHCTBO
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yHKIHOHANBHEX IpymH, X oGo3HaveHWe B mHpedukcax u cyddurcax Ha3BaHmif
OpPraHAYECKUX BEIECTB.

Tunbl XUMHYECKHX CBS3efl B OPraHUYECKHX COEIUHEHHSX M CHOCOOBI HX
paspeiBa. Kraccuukanmus KOBaJeHTHEIX CBs3eH [0 3JIEKTPOOTPHIIATEIEHOCTH
CBSI3aHHBIX AaTOMOB, CIOCOOY IEpeKpBIBaHHsS OpOUTalel, KPATHOCTH, MEXAHHU3MY
obpasoBanust. CBA3b IPHPOIEI XUMHIECKOH CBS3H C THIIOM KPHCTATIIHIECKON PEIIETKH
BEINECTBA U €r0 GU3NYECKUMH CBOMCTBAMHA. PasphiB XUMUUECKOil CBA3H Kak IIpomecc,
oOpatHeIi ee 06pa3oBaHmIO. I'OMONATHYECKHI B TETEPOIMTHYECKHH Pa3PHIBEI CBS3EH,
UX COIOCTaBlI€HHE C OOMEHHBEIM H IOHOPHO-aKIENTOPHBIM MEXaHM3MaMH WX
obpasopanys. IlomsTue cBOOOAHOro pamukana, HyKICODUIHHOH U HIEKTPODUIBHOMN
YACTHIIBL.

Hemoncmpayuu: Mopenu wmomekyn CHy, CoHy, CoH,, C¢Hg, CH;0H —
IIApOCTEPIKHEBEIC M O0BeMHBIE. Mojenu OTTaIKMBaHUS TMOPUIHBIX OpOHTamei c
IIOMOIIBIO BO3IYIIHEIX IIAPOB.

Jabopamopnwuii  onsim: V3rotoBieHme Mozeneil MONEKyn —IIpeicTaBHTENcit
Pa3IHYHEIX KJaCCOB OPraHMYECKHX COCIUHEHHI.

Aemoncmpayuu: Konneknui OpraHigeckuX BEIIECTB (B TOM YHCIIE TeKapCTBEHHBIX
NpENapaToB, KpacHTENeH), MaTepuanoB (IPHPOJHEIX W CHHTETHYECKUX KaydyKOB,
ITACTMACC U BOJIOKOH) U U3/IENMI U3 HUX (HUTEH, TKaHeH, OTAeTI0YHBIX MATEPHANIOB).

Kiaccupuxanus peaxkumii B oprammgeckoit xmmmu. lIOHSTHE O THDAX M
MEXaHM3MaxX peaknui B opranwdeckoit xummun. Cyberpar u pearent. Kiaccupuxamms
peakIuil II0 H3MEHEHHIO B CTPYKType cyOcTpara (IpHCOEIMHEHHE, OTIIEIUICHHUE,
3aMelIeHHe, H30MEepH3allisd) ¥ THIY peareHTa (paguKaubHBIE, HYKICO(QUIBHBIE,
anexrpouibueie). Peaknmu npumcoemumenus (Ay, Ag), smammmmEpoBaHus (E),
3amemenus (Sgr, Sy, Sg), H30Mepuzanuu. PasHoBHIHOCTH peaKkuii KaXaoro THIIA:
THAPUPOBaHUE W JETHAPHPOBAHUE, TaJOI€HMPOBAHWE W  JIETalOr€HHpOBAHHE,
THpaTalysd ¥ JCrHApaTalys, THIPO- raJOT€HHPOBAHHUE U JErHIPOralOreHUPOBAHHUE,
HONMMEPH3alUst M TONMKOHJEHCAUHS,  IEeperpyniupoBKa. OcobennocTi
OKHCIIUTEIIFHO-BOCCTAHOBUTENBHBIX PEAKIHH B OPraHHIECKOM XUMUH.

CoBpemennbie mNpeICTABICHHS] 0 XHMHYECKOM CTPOCHHH OPraHHYECKHX
BEIIECTB.

OCHOBHBIC HANpaBIEHHUS PA3BUTHs Teopuu crpoermst A. M. Bymieposa. Vsomepus
OpPraHH4YeCKHX BEmIeCTB H €¢ BHABL CTIPYKTypHas H30OMEpHS: MEXKIIAcCOBas,
YITIEPOJIHOTO  CKeNeTa, IIOJNIOXKEHHA KpPaTHOM CBA3H M (YHKIMOHAIBHON IPYIIIbL
[IpocTpancTBeHHAsE  M30MepHsi: TeoMeTpHYeckas W  onTwueckas.  [loHsTHe
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aCHMMETPUYECKOr0 IIeHTpa. buolormdeckoe 3HaueHHWE ONTHYECKOW HM30MEPHH.
BsaumHoe BiIHAHHME aTOMOB B MOJEKYJaXx OpPraHAYECKHX BEINECTB. DIEKTPOHHEIE
5QpeKTH aTOMOB H ATOMHBIX IPYIII B OPraHUYECKUX MONEKyNax. VHIyKIHOHHEI
3G (exT, TONOKUTENBHEIA M OTPUIATEIBHBIHA, €r0 0COOEHHOCTH. Me3oMepHBIH 5P deKT
(3ddexr conpsoreHus), ero 0COOEHHOCTH.

Hemoncmpayuu: B3anmoIeiiCTBIE HATPYS C 9TAHOJIOM M OTCYTCTBHE B3aHMOJICHCTBUS
C MUATHIOBBEIM 3pupoM. ONBITEHL, IOATBEPXK/IAIONIHAe Halnure )YHKIMOHAIBHEIX TPYIIT
Y COENMHEHMH Pa3IMYHbIX KIACCOB.

IIpakTnyeckoe 3ansiTe Nell
O6napy>xeHue yriepoja i BOIOPOa B OPraHHYECKOM COETUHEHUH.

I[1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IIpakTHyeckoe 3ansite Nel2
Ob6napy:xenue rajgoreHor (nmpoba Beitnbinreiina).

ITP6 02,]IP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 2.2.
Ilpenensupie
YIJIeBOXOPOIBI

Coneprxanue yqe0HOro Mmarepuajia

1

I'omonoruyeckmii psix amxanos. I[lomstie 06 yriuesomopomax. OcobGeHHOCTH

CTPOCHUS TPEJICIBHBIX YIIEBOJOPONOB. AJKaHBl KaK IIPEACTABUTEIH IIPEHeIbHEIX
YTIIEBOIOPOJIOB.
ODJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIHI METAaHA W JIPYTHX AlKAHOB.
lomonorwyeckuit psm u m3oMmepus napaduuoB. HopmalnbHoe H  pasBETBIEHHOE
CTpoeHue yriepojHoil nenu. HoMeHkmaTypa aikaHOB W alKHIBHBIX 3aMECTHTENEH.
PusuyecKkue CBOMCTBA aATKAHOB. AJIKAHbI B TIPHPOJIE.

XumuyecKue cBoHcTBa aaKkaHoB. Peakiun Sp-Tima: ranorenuposanue (padorsr H.
H. Cemenosa), suTpoBanme 1o KomoBamoBy. MexaHmsMm peakuyu XJIOPUPOBAHHS
anKkaHoB. Peakiuu neruapupoBaHMs, FOPEHNS, KATATHTHYECKOTO OKUCIEHHS aTKaHOB.
Kpekunr ankaHoB, pa3qM4HBIE BHIBI KPEKHHTA, PHUMEHEHHE B HpOMBHHJICHHOCTH
[Tuponu3 1 KOHBEPCHS METaHA, H30MEPHU3AIUs AKAHOB.

Ilpumenenne u coocodbl moxydeHusi ankanoB. O6IacTH NpPUMEHEHHs aIKaHOB.
IIpompnmiennsle  COOCOOBI  IIONYYCHHS ANKAHOB: IIONy4EHHE W3 IPHPOIHBIX
HCTOYHUKOB, KDEKMHT IapaQMHOB, IOIy4YeHHE CHHTETHUCCKOr0 OCH3MHA, rasu(uKanus
YIII, THApUpOBaHUe ankaHoB. JlabopaTopHble CIIOCOOBI MOJNYYEHHS alKaHOB: CHHTE3
Bropua, nexapOoxcumupoBasue, FrEIPOIA3 KapOuIa alfOMHAHES.

IMuxnoankanel. 'OMOTOTHYECKH DS # HOMEHKIIATYpa MUKIOATKAHOB, UX 00IIas
bopmyna. Ilonarre 0 HaUpsHKEHUH [UKIA. 30MepuUs UKIOATKAHOB: MEXKKIACCOBAs,
YTIEpOIHOI0 cKenera, reomerpudeckas. [lonydenme w (Qusmueckme CBONCTBa

ITP6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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IMKIOATKaHOB. XHMHYECKHE CBOMCTBA IMKIOANKaHOB. Crenuduka CBONWCTB
[HUKII0QTIKAHOB ¢ MallbIM pasMepoM IHKIIA. Peakiun nmpucoemnHeHns U pajuKkanbHOro
3aMeIICHHUS.

Aemoncmpayuu: Mopemn MONEKyn MeTaHa, JAPYTHX —alKaHOB, Pa3IHYHBIX
KoH(OpMaImii MUKIOrekcana. PacTBopenwe mapaduHa B OeH3UHE H HCIIapeHue
PAcCTBOPHUTEIS U3 CMECH.

[lnaBnenne mapapuna M ero OTHOWIEHWE K BOJe (PACTBOPHMOCTH, ILIOTHOCTE,
CMa4yuBaHHE).

Pasjenenne cmecu GeH3MH — BOJA C IOMOIIBIO JIETUTENHHON BOPOHKH. I opeHue
MeTaHa, IponaH-0yTaHOBOM cMecH, mapaguHa B YCIOBHSAX M30BITKA M HEIOCTATKA
KHCIOpoa. B3phiB cMecH MeTaHa ¢ BO3AYXOM M XJIOpOM. BOCCTAHOBIEHHE OKCHIIOB
TSDKEJIBIX METAJUIOB Iapa(uHOM.

OrHomenwe MUKIOreKcana K GPOMHOMN BOJE B PacTBOPY NePMAHTaHATA KAJIHSL.
Jlabopamopuvie  onetmyi:  VI3roToBIeHME  MOAeNel  MOJEKYI — alKaHOB H
raJIOT€HAIKAHOB.

Usroropnenne nmapaguHUPOBAHHON Gymard, MCHEITAHHE €€ CBOMCTB: OTHOIIEHHS K
BOJIE U XHPaM.

OGHapyeHHE BOJBI, CAXH, YIIEKHCIOrO Ta3a B HPOIYKTAX TOPEHHS CBEYH.
OsHaxoMIIeHHE CO CBOHCTBAME TBEPABIX NApaQHHOB: IUTABIEHHEM, PACTBOPHMOCTEIO B
BONC ¥ OPraHMYecKUX PpACTBOPUTENAX, XMMHYECKOH WHEPTHOCTHIO (OTCYTCTBHEM
B3aMMOJCHCTBHS ¢ OPOMHOM BOZOH, pacTBOpaMH NepMaHraHata Kajus, MMIpPOKCHIA
HATPUS M CEPHOM KUCIIOTEI).

IIpakTageckoe 3ansarue Nel3
Homygyenue Merana u u3ydeHHE €ro CBONCTB: IOpEHHs, OTHOITEHHS K GPOMHOI BOme H
PacTBOpY IepMaHraHaTa Kasusl.

Tema 2.3

Copepsxapue yae6HOro MmaTepuaa
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ITHICHOBBIE U
JUEHOBbIE
YIJIE€BOXOP OB

I'omonoragecknii psii ajdKeHoB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIIBI OTHJICHA W alKeHOB. ['oMojormueckuit psiy U obmas ¢Gopmylia aiKeHOB.
M3oMeprsi OSTHIIEHOBBIX YIJIEBOJOPOJOB: MEKKIAcCOBas, YIJEPOJHOTO CKelera,
IOJIOXKEHUSI ~ KpaTHOM  CBsA3W, reomerpudeckas. OCOOSHHOCTH HOMEHKIATYPHI
STHIJIEHOBBIX YIIIEBOAOPOIOB, HA3BAHUS BAKHEHIIHX pagukanos. Pusnyeckue cBOHCTBA
ATKEHOB.

XuMuveckne CBOMCTBA  aKeHOB. OJNeKTpOQHIBHBIA  XapakTep peakiui,
CKJIOHHOCTh K pEaKiisM [PUCOCIMHEHNs, OKHCICHHUS, NonuMepu3anuu. [Ipasuiio
MapkoBHHKOBA H €ro 3IeKTpoHHOe OOOCHOBaHWe. Peakiuy TIaJoreHHpOBAHIS,
TAPOTAlIOTCHUPOBAHMS, TIHApAaTallMH, TIUApPHpPOBaHUSA. MexaHusM Ag-peakiui.
ITonsaTue 0 peakmusaxX NONHMEPH3AlMH. [ OpeHHe AalKeHOB. PeakIMH OKHCICHHS B
MSTKUX M JKECTKHX ycloBuaX. Peakuus Barmepa m ee 3HaueHMe Uit OOHApyIKEHHs
HENPEAEIBHBIX YIIEBOAOPOIOB, TIOIYICHUS TITHKOJIEH.

Ilpumenenre H cnoco0bl NOMy4YeHHS] AJKEHOB. VICIIOIB30BAHHE BBICOKOM
PEaKIMOHHON CIIOCOOHOCTH aNKEHOB B XHMMHYECKOH IPOMBIINEHHOCTH. [IpruMenenue
STHJIeHA W mpommieHa. [IpoMbmiuieHHBIe CIOCOOBI MOJMYYEHMs alKeHOB. Peakmuu
JETHIPUPOBAHIS U KPEKUHTa alkeHoB. JIabopaTopuele CriocOOBI TOTyYEHHUs alIKEHOB.

Anxaguensl [lorarue u KracCHYUKAIAS JHEHOBBIX YIIIEBOIOPOIOB IO B3AUMHOMY
pac

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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TIOJIOKEHUIO KpaTHBIX CBsi3ed B Momekysie. OCOOEHHOCTH 3IEKTPOHHOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS COIPSDKEHHBIX IMEeHOB. [loHSTHE O I-3IeKTPOHHOMI
cucremMe. HomenkiaTypa IHEHOBBIX YIrIIeBOJOpPOJOB. (OCOOCHHOCTH XHUMHYECKHAX
CBOMCTB COIPSDKEHHBIX JHUEHOB KaK CIEICTBHE MX 3JICKTPOHHOIO CTPOEHHs. Peaxium
1,4-mpucoemunenus. Ilomumepuszanus aueHoB. CHoocoObl MONYYEHHS TUEHOBBIX
yrieBoopoaos: pabots! C.B.JleGenena, qeruapupoBaHue aTKaHOB.

OcHoBHBbIE MOHATHSI XHMUHM BBICOKOMOJIEKYJJISIPHBIX COeJHHEHHI (HA mpumepe
NPOAYKTOB IOJUMEPH3AIHHN AJIKEHOB, AJKAJHEHOB M HX TaJIOreHIPOH3BOIHBIX).
Monowmep, monauMep, peaks TOJTUMEPU3alUH, CTEICH IOTUMEPU3ALlAY, CTPYKTYPHOE
3BEHO. TWIIBI NOMUMEPHBIX IENel: ITHHEeHHBIe, pa3BeTBIIEHHbIE, cIuThe. [loHsaTre o
CTEepeoperysap- HeIX nomumepax. [lomuMeps! TepMOIIACTHYHBIE U TEPMOPEAKTHBHEIE.
[IpencraBnenne O IacTMaccax M anacTromepax. [loNMMATHIIEH BBICOKOIO M HH3KOTO
JlaBleHHs, ero cpoMcrBa u npuMenenwe. Karamuzaropsr [lurmepa — Harra.
[TonunponwneH, ero IPUMEHEHHE M CBOMCTBa. [aloreHcomepkalmue ITOJIMMEpHL:
teduion, noymBuHWIXIIOpU . Kaydayku HaTypanbHbli U cuHTeTHYecKHe. COMmOIUMepsI
(6yragueHCTUPONIBHBIN KaydyK). Bynkanuzanus kaydyka, pe3uHa U 500HHT.
Hemoncmpayuu: Monemu MONEKYT CTPYKTYPHBIX H HPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB U ankamueHoB. Komnexmus «Kayayk u pesuHay. JlemonumMepusanusi Kayqyka.
Crymenne MIEYHOTO COKa KayIyKOHOCOB (MOJIOYas, OJTyBAHUHUKOB, QHKYyCA).
Jabopamopnuvie onvimpr:OO0HApYXKEHUE HEIPEIENBHEIX COCIHHEHMH B KEpOCHHE,
CKHIIHIape.

Ozpakomnerue ¢ oOpa3uamMu IOMMATHIEHA U IOJMIponmiIeHa. PacrnoznaBanue
00PAa3IOB AIKAHOB U AJTKEHOB.

IIpakTraeckoe 3apsarue Nel4
[Tonrygenue 9THIIEHA JerHIpaTaieil STUIOBOrO CIHPTA.

IIpaxTryeckoe 3anaTue NelS
B3aumopelicTBUe ITHIICHA C OPOMHOM BO/IOH, PACTBOPOM II€pMAaHTIaHaTa Kallus

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Ipaxraveckoe 3ansaTue Nel6
CpaBHeHHE ITAMEHH JTHJICHA C IUIAMEHEM IIPEIeNIbHEIX YITIEBOIOPOIOB (METaHa, IIPOIaH-
OyTaHOBOI cMecH).

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 2.4
AneruiieHoBbIe
YIJIEBOXOPOABI

Copeprxanue y4e0HOro MaTepuaIa

1

I'omostorngecknii psii ANKHHOB. JJICKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHUE
arleTHsieHa M JAPYTHX alKuHOB. I'oMonormueckuil psa u obmas QopMmyna aakuHOB.
HomeHknaTypa  aleTHICHOBBIX  YIJIEBOIOPOJOB.  [3oMepus  MeXKiaccoBas,

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,

27




YTIIEPOIHOIO CKEJEeTa, ITOJOXKEHUST KPATHOM CBSI3H.

Xumuqeckne CBOWCTBA W DpPHMEHeHHe AJNKHHOB. OCOGEHHOCTH —peaKifuii
IIPUCOEIMHEHHS IO TPOMHOM YTilepoI-yriepoHoi cesizu. Peaxmist Kyaeposa. [Tpasuiio
MapkoBHEKOBA TPHMEHHTETBHO K aneTHaeHaM., IIoIBIKHOCTE aToMa BOXOpONaA
(kucOTHRIE CBOMCTBAa ankuHOB). OKHCIEHHE aJKHHOB. Peakius 3eIHHCKOTrO.
ITpriMenenue aneTHICHOBEIX YTIIeBOJOPOoIoB. [lomuBrHMIALIETAT.

Ioxydenne anxunos. Ilomydenue aneTdieHa MUPONH3OM METaHA M KapOHIHBIM
METOJIOM.

Hemoncmpayuu: Mojema MOJNEKyTsl aleTHICHa W JPYTUX AlKHHOB. IlonydeHne
aleTuNeHa W3 KapOuma KaubLus, O3HAKOMIICHHE C (PU3MYECKHMH M XUMUYECKAMHE
CBOMCTBAMH AaLETUIEHA: PACTBOPHMOCTBIO B BOJIE, T'OPEHMEM, B3aUMOJIECHCTBHEM C
OpomHO#t BOJIOH, pacTBOpOM TlepMaHTaHata Kamust, consmu menu (1) u cepebpa.
Jlabopamopnutii onsim: VI3roToBneHue Mozeneii MOJIEKyII allKHHOB, HX H30MEPOB.

OK 1-9

Tema 2.5
Apomarugeckne
YIJI€BOXOPO/IbI

Coaep:kanne yae0HOro marepuaia

1

I'omostormyecknii psin apenos. BeH301 Kak IpeCTaBUTENh apeHOB. PaspuTHe
IPENCTaBIeHHH 0 cTpoeHnn Oen3ona. COBpeMEHHEIE IPEICTABICHHS 00 JIEKTPOHHOM H
IPOCTPAaHCTBEHHOM CTpoeHuH Oensona. OOpa3oBaHuEe apOMATHYECKOM II-CHCTEMEL
I'omomoru Oemsoma, wX HOMeHKIaTypa, obmas (opmyna. Homemkimarypa s
JU3aMEIICHHBIX IPOM3BOJMHLIX O€H30Ia: Opmo-, Mema-, Tapa-pacriooKeHHE
3amecTtuTeel. Pu3ndeckrue CBOHCTBA apeHOB.

Xumuyeckne cBOHCTBA apeHoB. [IpuMeps! peakiuii 31eKTpopUIBHOTO 3aMeIeHHUSL:
TaJIOreHUPOBAHMsL, — alKWIMpoBanus  (katamuzaTopel Dpupmens —  Kpadrca),
HUTPOBAaHUsI, CynbGUpoBaHus. Peakuum THIPHPOBAHMS M TPUCOEIHHEHHS XIOpa K
6ensoiry. OcOOEHHOCTH XHMHYECKHUX CBOMCTB TOMOJIOrOB GeH3oa. B3auMuoe BimsHue
aTOMOB Ha IpEMepe TOMOJIOroB apeHoB. OpHEHTAIHS B PEakIUsIX SJIEKTPO(HIEHOTO
samenienus. Opuenrtantsl [ u I1 pona.

Ilpavenenne w mosydenme apeHoB. [IpHpOJHEIE HCTOUHHKHM ApOMATHIECKHX
YIIICBOIOPOJIOB. ApOMaTH3aIMs AIKAHOB M [UKJIOAIKAHOB. AJIKMIMpOBaHKe 6eH30Ma.
Hemoncmpayuu: 1apocrepxHeBble u 00HEMHBIE MOJENH MOJEKYT OCH30Id M ero
TOMOJIOTOB.

Paspencrye cmecu Genszon — Boza ¢ IIOMOLIBIO JEIUTENLHON BOPOHKH. PacTBopsionias
CIIOCOOHOCTh  OeH30nma  (IKCTPAKIHAS OPraHHYeCKUX U HEOPTraHWYECKHX BEIECTB
OeH30JI0M W3 BOJHOTO pacTBOpa ifojia, KpacHTeNel; pacTBOpeHre B GEH30Je BEIeCTs,
TPyIHOPAaCTBOPUMBIX B BOze (cepel, OeH30iHOM KucnoTel). IopeHwme Oersona.
OtHomenne Gensona K OPOMHOM BOJE, PacTBOPY NepMaHraHarta Kamus. Ilomydemue

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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HATpoOeH3ona. OsHakoMTeHHMe C  (DH3MYECKUMH CBOMCTBAMH — apOMATHUECKHX
YTJIEBOIOPONOB C HCIONB30BaHHeM pacTBoputens «ConbBeHT». HM3roToBlneHHEe H
HCTIONIB30BAHUE IIpoCTeiilnero mpubopa Juii xpomarorpapuu. Ilomyuenme 6GenHzomna
AeKapOOKCHIIMpOBaHHEM O€H30MHOM KHCIOTHL IloNlydenre M paccloeHHE SMYJIbCHM
Oensoina ¢ Bozoit. OrHomrenne GeH3ona Kk GPOMHON BOJE W PacTBOPY MEPMAHTAHATA
KaJIusL.

Tema 2.6
IIpupoxubie HCTOYHUKH
YIJIEBOIOPOI0B

Copep:xanne y4eGHOro MaTepualia

1

He¢gts. Haxoxnenwe B mpupone, coctaB ¥ (u3uyeckwe CBoicTBa HETH.
TomnueHOsHEpreTHyeckoe 3Havenne HedTH. IIpombuieHHas nepepaboTka HedTH.
Pextuduxamus HeTH, OCHOBHBIC (pakUWu ee pasjeleHHs, HX HCIOIb30BaHHUE.
Bropuusas nepepaborka HeprenpoaykToB. Pektudukanus MasyTa HpH YMEHBIICHHOM
napnernd. Kpexunr wmedrenpomykToB. Pasmudsele Bumsl Kpekunra, pa6otsr B. I
IlyxoBa. M3omepusamms ankaHoB. AJKHIHPOBAHHE HENPEIETHHBIX YIIEBOTOPOIOB.
Pudopmunr medrenporykros. KavecTso aBroMo6umsHOro Tommaa. OKTaHOBOE YHCIIO.

IIpuponnenii n nonyrneii HedTsiHOi raspl. CpaBHEHWE COCTABa NIPHPOHOTO U
IIOIYTHOT'O ra30B, UX MPAKTHYECKOEe HCIOIB30BAHME.

Kamennprii yroas. OCHOBHBIE HAIpPAaBICHHS HCIONB30BAHAS KAMEHHOTO YITISL
KoxcoBanne KaMeHHOTO yris, BaXKHEHIHE MNPOMYKTHI 3TOr0 MpoIecca: KOKC,
KaMCHHOYTOJIbHAsT CMOJIa, HaJcMoNbHas Boma. CoeluMHEHWs, BBIICIIEMBIE U3
KaMEHHOYTOJIBHOM cMOJIEL [IpoXyKTEL, MoNTydaemMble B3 HaJCMOILHOM BOJIBL.

OKOJIOTHYECKHE aCTEKTEl J0OBIYM, IepepabOTKH M HCHONB30BAHHS TOPIOUMX
HCKOITIAeMBbIX.

HAemoncmpayuu: Konnexrus «[IpupoiHble HCTOYHUKH YIIEBOAOPOA0By».CpaBHEHHE
IPOLECCOB IOpeHus HepTH U HpUpoqHOro rasa. OOpaszoBanue HeTIHOH IIIEHKH Ha
ITOBEPXHOCTH BOJIBI.

Karamaruyeckuit KpexuHr napaduaa (Wid KEpOCHHA).

Jlabopamopnvie onvimpi: OnpererneHue HAIUYHS HENPENETBHBIX YITEBOIOPOIOB B
OeHsuHe ¥ KepocHHe. PacTBOPHMOCTE pasiiuHBIX He(TenpoxykToB (GeH3uHa,
KCPOCHHA, TU3ENIBHOI0 TOIUIMBA, Ba3elNnHa, napaduua) Ipyr B Apyre.

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9

Tema 2.7

Copep:xanne yqe0HOro marepuana
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I'mapoxcuibHbIe
COeJHHEHUsI

Crpoenne m kaaccupuxanmus coupros. Kiaccupukaims CHOHPTOB IO THILY
YTJIEBOJOPOTHOTO pajyiKaia, 9HMCly I'MIPOKCHIBHBIX I'PYII U THILy aroMa yriiepoja,
CBSI3AHHOTO C FHIPOKCUIIEHOM IPYNIOH. DIIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOSHHE
THJIPOKCHIILHON TPYNIBL. BiusHue CTPOCHMS CHUPTOB HAa WX (DU3MUYECKHE CBOMCTBA.
Mexmonexynspuas — BOJOPOJHAS  CBSI3b. | OMONOTHYECKHM sl  IpelelbHBIX
OIHOATOMHBIX CIUPTOB. MI30MepHs B HOMEHKIIaTypa aIKaHOJIOB, HX 00mmas hopmyia.

XuMHYECKHE CBOHMCTBA AJKAHOJOB. PeaknnoHHas CIIOCOOHOCTh MpeNelbHbIX
OHOATOMHBIX CIUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKHX H
HEOpraHW4YeCKUX COefAMHEHuH, conepxkammx OH-rpynmy: KHCIOT, OCHOBaHHIA,
aM(OTEPHBIX COENMHEHHH (BOJBI, CIIMPTOB). Peakimu, MOATBEPKIAOMINE KUCIOTHEIE
CBOMCTBA CIIUPTOB. Peaknuy 3aMelnenus: TUAPOKCHIBHOM IpyImbl. MexXMOoeKysipHast
JeruapaTanust CIUpPTOB, yCIOBHA 00pa3oBaHHs NPOCTEIX 3(upoB. CloxHbIE 3GHPHI
HEOPTraHWYECKHX W OPraHM4eCKHX KHCIOT, peakiuu sTepuduxanuu. OKUCICHHE H
OKHCIIUTENBHOE NETHIPHUPOBAHHE CITUPTOB.

Crioco6n1 mosrygeHusi cnupToB. [ UIPOIH3 raoreHaIKaHoB. | uapaTamms arKeHos,
YCIIOBHS €€ IpoBeeHus. BoccTanoBnenne KapOOHHIBHBIX COEIMHEHHIA.

OTtpenbHbIE  NPEACTABHTENH  AJKAHOMOB. MeETaHONn, €ro MpOMBIIUIEHHOE
IIOJIy9EHHUE U

NPUMEHEHHE B  IPOMBIIUICHHOCTH. bBHONOrHuYecKoe JeHCTBHE  METaHOoIa.
Crnenuduyeckne criocoObI MOMyUYeHUS STUIOBOTO crEpTa. DU3HOIOTHIECKOe NEHCTBHE
STaHOJA.

Muoroaromusle cnapThl. M30Mepus ¥ HOMEHKIIATYpa MPEACTABUTENEH IBYX- U
XaTOMHBIX CHHPTOB. OCOOEHHOCTH XMMHYECKHX CBOWCTB MHOIOATOMHBIX CIIHPTOB, HX
ecTBeHHOe OOHapyxeHue. OTHENBHBIE IPEACTABUTENH: ITUIICHTIUKONb, IIIHAIEPHH,
COOBI MX IOTYYCHHMS, IPAKTHUECKOE TPUMEHEHHE.

10

ITP6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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®eHoJ1. DIEKTPOHHOE M IPOCTPAHCTBEHHOE cTpoeHue (eHona. B3aumuoe BimsHIE
apOMAaTHYECKOr0 KOJIbIA ¥ I'UIPOKCHIIEHON TPYIITBL

XuUMHYecKHe CBOMCTBa (eHONa KaK (YHKIHS €ro XHMHYECKOro CTPOSHWSL.
BpomupoBanue ¢eHona (kadecTBEHHAS PeaKiys), HUTPOBaHUE (MMKPHHOBAS KHCIOTA,
ee cBoiicTBa M mpEMeHeHHe). O6pazoBaHHe OKPAIICHHBIX KOMIUIEKCOB ¢ HOHOM Fe’+.
[Tpumenenue denomna. Ilomydenue ¢peHonma B MpOMBIIIIEHHOCTH.
Hemoncmpayuu: Mopenn MoOIeKyll CHHPTOB M (eHONOB. PacTBOPMMOCTH B BOJIE
aJKaHOJIOB,  OTWIEHTIMKONS,  mmnepuHa, (Qenoma. CpaBHeHHE  CKOPOCTH
B3aUMOJICHCTBYs HATpUsl C D3TAHOIOM, IIPONAHOIOM-2, 2-METHJI- IIPOIAHOIOM-2,
rmauepuaoM. [lonydenne 6pomatana U3 aTaHOIA.
Britecnenne ¢enona mu3 QeHondTa HATpHUs YrOJbHOH KucioTod. Peakumusa denomna c
dopmansaerniom. KauectBennsre peaknuy Ha (HeHON. 3aBHCHMOCTH PacTBOPHUMOCTH
(Genoma B Bome OT TemmepaTyphl. BzammonedcTBue (eHola ¢ pacTBOPOM IMEIIOUH.
PacnosnaBanuwe pactBOopoB (eHomsITa HaTpEs u KapOoHara Harpus (OapGoTax
BBEIJIBIXaCMOI'0 BO3/lyXa WM JEWCTBHE CHIIBHOM KHCIOTHI). Pacmo3maBaHme BOJHBIX
pacTBOPOB ()eHONA H TIIMICPHHA.
Jlabopamopnuie onvimel: PexTuuKaIys CMECH 3TaHOI — BOJIA.
OO6Hapy)xeHHe BOJB! B a3€0TPONHOM CMECH BOJIBI M THIIOBOI'O CITUPTA.

IIpakTHyeckoe 3apsTue Nel7
M3ygenne pacTBOPUMOCTH COMPTOB B BOJE.

IIpakTu4eckoe 3ansitue Nel8
OkucIeHye CIUIPTOB PA3IMYHOTO CTPOCHHUSI XPOMOBOH CMECEIO.

[1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IpakTHyeckoe 3anaTae Nel9
ITonmyuenue TUATHIOBOTO duHpa.

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IIpaxkTayeckoe 3aparue Ne2(
[Tonygenue rmunepaTa Meay.

[1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 2.8
ANbaeruabl 1 KeTOHbI

Copeprxanue yae6HOro MaTepuaia

1

I'omosormyeckne Ppsigbl AJbJErHI0B H KeTOHOB. [loHsATHE O KapOOHHIBHBIX
COENUHEHMIX. JJEKTPOHHOE CTpOCHHE KapOOHWIBHOM rpymmsl. M3omepus u
HOMEHKJIaTypa anbJeTHIOB M KeToHOB. ®H3MUecKHe CBOHCTBA KapOOHMIEHBIX
COeMHEHHH.

XuMH4YecKHe CBOHMCTBA aJbJAerHA0B MW KETOHOB. PeakimoHHAs CIOCOOHOCTH
KapOOHHUIILHBIX COSTUHEHMH. Peakiiuy OKUCIEHUS AJIbIETHIOB, KAUECTBEHHbIE PEaKIiu

I1P6 02,
JIP 06, JIP 04, JIP 9*
MP 04,
OK 1-9
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HAa  aIBJETHAHYIO  Tpymmy. Peaknuu  NOJMHMKOHEHCALWN: obpazoBaHue
(benonohopmMansIeruaHBIX CMOIL.

Ilpuvenenne #  noJiydeHue KapOOHHIBHBIX coemuHeHuii. I[Ipuvenenne
aJIBJICTUIOB U KETOHOB B OBITY W IPOMBIIUICHHOCTH. AJIBIEIHIBI i KETOHBI B IIPHPOJIE
(adupupie macna, pepomonsr). IoayueHne KapOOHMIBHBIX COSIMHEHHI OKHUCIEHHEM
CIIUPTOB, THApaTaleil aJIKWHOB, OKUCJIIEHHEM  YIJIeBOHOpoaoB.  OTienbHbIe
IIPEJCTABUTENN ANbJCTUI0B M KETOHOB, CHEIU(pUYECKHE CIOCOOBI WX IOyYCHHS U
CBOMCTBA.

Hemoncmpayuu: IlapocrepxHeBble W 0OBEMHBIE MOJICTH MOJEKYN ATbICTHAOB H
KETOHOB.

[Tomyuenne ykCyCHOTO aibJIeruia, OKUCICHUE STAHOIA XPOMOBOM CMECKHIO.
KauecTpenHble peakiiuy Ha albIETHIHYIO [PYIIITY.

Jlabopamopnsie onvimpr: OKUCIEHUWE 3TaHONA B JTaHANh PACKATICHHOH MEIHOU
IIPOBOJIOKOM.

[Tonyuenue denomodopmansaerumEoro nommepa. PacmosHaBanue pacTBopa aneroHa
u opmanHa.

IIpaxkruaeckne 3ansarust Ne21

I1P6 02,JIP 06, JIP 04,

M3zydenue BOCCTAaHOBHTEIBHBIX CBOMCTB ANBICTH/IOB: PEAKIUs «CepeOpsSHOro 3epkaiay, - JIP 9*MP 04, OK 1-9
BoccTaHoBieHue ruapokcuaa meaa (1).
IpaxTnyeckue 3aparus No22 2
Bzaumopeiicteue Gopmanbreruia ¢ THIpOCy IbQUTOM HATPHSL.
Tema 2.9 Copep:xanue y9e0HOro MaTepuasia 1 [1P6 02,
Kap6onoBbie kuciioThl 1 | 1 I'omonormyeckuii psii NpeaeJbHBIX OJHOOCHOBHBIX KApPOOHOBBIX KHCJIOT. JIP 06, JIP 04, JIP 9*
HX IPOH3BOIHBIC [lomsitue o KapOOHOBBIX KHCIOTaX M WX kiaccuukamus. ODIEKTPOHHOE H MP 04,
IIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCWIBHOM rpymnmbl. [oMomOrHYecKuit  psi OK 1-9

UpEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, WX HOMEHKIATYypa ¥ M30MEpHS.
MesxmoneKy sIpEble  BOJOPOJHBIC CBA3M KapOOKCHIBHBIX TPYII, WX BIUSHHC HA
¢du3nyeckre cBoMcTBA KapOOHOBBIX KHUCIIOT.

XuMHuyeckne CBoHcTBAa KapOOHOBBIX KHCIOT. Peaxnuy, WUIFOCTPHPYIOIIHE
KHCJIOTHBIE CBOMCTBA M HUX CpPaBHEHHE CO CBOMCTBAMH HEOPraHUYECKHX KHCJIOT.
OOpaszoBanre (YHKIMOHAILHBIX IIPOM3BOJHBIX KapOOHOBBIX KHCIOT. Peaximn
sTepuduKau. AHTHIPUIB KapOOHOBBIX KHCIIOT, HX IIOJydeHHE U IPUMEHEHHE.

Crioco0p1 mostyyeHusi KapooHOBBHIX KUCI0T. OTHeNbHbIE NPEICTABUTENH M UX
3gavenue. OOmue CrOCOOBI MONYyYEHHS: OKHCICHUE AIKAHOB, AJIKEHOB, ITEPBHYHBIX
CIHPTOB, albAeruioB. Baxueiimue npeacraBUTeNH KapOOHOBBIX KHCIOT, HX
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Ouonorudeckas poib, CHENUMHIECKHE CIIOCOOBI MOTydYeH s, CBOMCTBA M IPUMEHEHHUE
MYpPaBbUHOM, YKCYCHOM, TAJIbBMUTHHOBO! M CTEApUHOBOM; aKPHIOBOM M METaKPUIIOBOM;
OJIEMHOBOM, IMHOJIEBOM H JIMHOJIEHOBOI; IaBEIEBOM; OEH30MH O KHUCIOT.

Cuoxnble 3¢puppl. CTpoeHHE U HOMEHKJIATYpa CIOXKHBIX 3(DHPOB, MEXKIACCOBASL
M30MEPHs ¢ KapOOHOBBIMM KHcHOTaMH. CIOCOOBI IOJYyYSHUS CIOXKHBIX 3(QHPOB.
OGparuMocTs peaknud dTepuuKammu ©  (GaKTOPEl, BIMAIONIAE HA CMEIIEHHE
paBHoBecus. O6pasoBaHue CIOXHBIX momuadupos. [Tommatunentepedranar. Jlapcan
KaK MPeACTaBUTEh CHHTETHYECKUX BOJOKOH. XHUMHUYECCKHE CBOWCTBA W IPUMEHEHHUE
CJIOXKHBIX 3(UPOB.

AKupr1. JKupsr kak crnoxubie 3QHupH rmneprHa. KapboHOBbIE KHCIOTHI, BXOISIIHE
B COCTaB JXMPOB. 3aBUCHMOCTH KOHCHCTEHITHH JXHPOB OT HX COCTaBa. XHUMHYECKHE
CBOMCTBA JKMPOB: I'MIPOJIHM3, OMBUICHHE, THAPUPOBaHUE. bruomornyeckast poib KUpPOB,
UX MCIIOIb30BaHUE B OBITY M IPOMBIILICHHOCTH.

Conn kap60HOBBIX KHCI0T. Mputa. CrocoOb! MOIydeHHs COTEi: B3auMOIEHCTBHE
KapOOHOBBIX KHCIOT C METaUIaMH, OCHOBHBIMU OKCHIAME, OCHOBAHWISIMH, COIISIMHU;
IIEJIOYHOR TI'HIPOIH3 CIOXKHBIX 3(QHpoB. XUMHUYECKHE CBOMCTBA COJNEH KapOOHOBBIX
KHCJIOT: THIPOJIN3, Peakluil HOHHOro obmMeHa. Mbula, CYIIHOCTh MOIOIIETo MeHCTBHSI.
OrHomeHnue MpUIa K KeCTKOM Boje. CHHTeTHYeckume Moromme cpenctsa — CMC
(eTeprexThl), X IPEHMYINECTBA U HEJOCTATKH.

Hemoncmpayuu: 35aKOMCTBO C (PU3HYECKHME CBOMCTBAMH BAXKHEHUINHX KapOOHOBBIX
KHCJOT.

Bosronxa 6en30itHOM KHCIOTHL. OTHOIIEHNE Pa3InYHBIX KapOOHOBBIX KMCIIOT K BOJIE.
CpaBaenue pH BOIHBIX pacTBOPOB YKCYCHOHM ¥ COJSHOM KHCIOT OJUHAKOBOMN
MOJIIPHOCTH.

[Tonmyyenne NPHATHO HaXHyIIEro ciuoxHoro sdupa. OTHOMEHHE CIUBOYHOIO,
HOJCONHEYHOI0, MAallMHHOIO Macel M MaprapuHa K OpoMHOW BOIE U PacTBOPY
IIepMaHrasaTa Kanus.

Jlabopamopnsie onvimel: B3anmoneicTBie pacTBOpa YKCYCHOM KHCJIOTEI C MarHUeM,
OKCHIOM LMHKa, THapokcuaom xenesa (III), pactBopom kapOoHara Kaiws u creapara
KaJTHsL.

OsnakomiieHne ¢ 0Opa3aMu CIOKHBIX 3pupoB. OTHOLIEHNHE CIIOKHBIX dQHPOB K BOJIE
U OpraHMYEeCKMM BEIIECTBAM. BEBIBECHHE JXMPHOrO IISITHA C IOMOIIBIO CIIOKHOTO
adupa.

PacTBOpUMOCTE JKHPOB B BOJE M OPraHUYECKHX PacTBOpHUTEISIX. CpaBHEHHE MOIOMIHX
CBOMCTB X03sicTBeHHOro Mbiia 1 CMC B jKeCTKOM BOJIE.
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IIpaxTugeckue 3ansarae Ne23
PacTBOpHMOCTE pasnmuyHBIX KapOOHOBBIX KHCIIOT B BOJIE.

IIpakrnyeckue 3ausarne Ne24
BzammonelicTBHE YKCYCHOM KHCIIOTHI C METAIIAMH.

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IlpakTnyeckne 3ausitue Ne25
Ioy4enne n30aMHUIIOBOTO 3(Hpa YKCYCHOM KHCIOTHL

[1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IIpaxTnaeckue 3ansrae Ne26
CpaBHeHHe CTENEHH HEHACBIIEHHOCTH TBEPAOTO M JKH/IKOTO KHPOB.

[TP6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

ITpaxTuyeckue 3ansTue Ne27
Owmsuienue xupa. [Tonydenne MbITa U H3yUeHue €r0 CBOUCTB: MEHO0OPa30BAHMS, PeaKIHil
HOHHOTr0 0OMEHa, THAPOIIH34, BEIICICHHUSI CBOOOIHBIX JKUPHBIX KHCIIOT.

[IP6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 2.10 Yriesoant

Copepsxanne yae0HOro MaTepuaia

1

IlonsTue 06 yraesonax. Knaccudukarus yriesonos. MoHo-, ik~ | IIOJHCAXapHIEL,
IPEICTABUTENN KaXJOW TPYNIBl YIIEBOJOB. buomormueckas poib YrieBOIOB, HX
3HAYECHUE B XU3HH YEJIOBEKA M 00IIeCTBA.

Monocaxapuner. CrpoeHue u ONTHYECKAas H30MEPHS MOHOCAXapumoB. Mx
KnaccuGuKanys 110 YHCIy aTOMOB YIJIEpOJa U IPUPOJE KapOOHMIILHOM IPYIIIEL
@opmynsl Pumepa u Xeyopca IS H300paKEHUS MOJEKYJ MOHOCAXAPHIOB.
Orrecenne MmonocaxapuzioB kK D- u L-psiny. Bakueitiue mpeacTaBuTe i MOHO3.

Ioxosa, cTpoeHme ee MoONeKymsI H (usmueckue cBoiicTBa. TayTromepus.
XUMUYECKHE CBOMCTBA IIOKO3BI PEAKIHU [0 albIerHJHOM rpyime («cepebpsHoro
3epkajiay, OKUCIIEHHE a30THOM KHCIOTOH, IHIpHpOBaHHE). Peakiwy IMIOKO3BI KAk
MHOTI'OaTOMHOIO CIIHPTa: B3aUMOJEHCTBHE ITIOKO3BI ¢ rumpoxcuiaom Memu (II) mpu
KOMHATHOW TEMIIEpaType U HarpeBaHHMU. Pa3muudble THIBI OpoJkeHHs: (COHPTOBOE,
MoJsiouroKHcIoe). ['moko3a B npupose. bronorngeckas pois # IpUMEHEHHE TITIOKO3EL.
@pyKkTo3a Kak H30Mep IIIOKO3bL CpaBHEHHE CTPOEHHs MOJEKYIBl M XHMUYECKHX
CBOMCTB TJIIOKO3EI B PpyKTO36l. PPYKTO3a B IPUPOIE U €€ OGHOTIOTHIECKAS POIIb.

ITenTo3p1. Pubo3a u ne3okcrpub03a Kak IpeiCTaBUTENH albonenTo3. CTpoeHre Mo-
nekyn. Jmecaxapmael. Crpoenme mucaxapumoB. Crmoco® COYIEHEHHS ITHKIIOB.
Boccranasnuparomue 4 HEBOCCTaHABIUBAIONIAE CBOMCTBA AUCAXAPH/IOB KaK CIIEJCTBHE
cowreHeHus Hukna. CTpoeHHEe H XHMUYECKUE CBOMCTBA caxapo3bl. TeXHOIOIMYECKHE
OCHOBBI ITPOM3BOJICTBA Caxapo3bl. JIakTo3a U MaabT03a KaKk H30MEPHI Caxapo3sl.

I1P6 02,

JIP 06, JIP 04, JIP 9*
MP 04,

OK 1-9
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Ilomucaxapuapl. OOmiee CTpoeHHWE ITOMHMCAXapHIOB. CrpoeHre MOJEKyIBI
Kpaxmaia, aMuio3a M aMHIONCKTHH. (Ou3FJecKkHe CBOWCTBA Kpaxmala, ero
HaXOXJICHHE B IPHPOJEe M OHONOTHYecKas poib. [imkoreH. XUMHUYECKHE CBOMCTBA
kpaxmana. CrpoeHHe OIIEMEHTAPHOrO 3BeHA LEUIONO3BL BIHSHEE CTPOCHHS
IIOJUMEPHOH Iemd Ha (U3HYECKUe W XMMHYECKHE CBOMCTBA IEJUTIONO3BL I'Hmpoims
IEIUTION03BI, 00pa3oBaHKe CIOXKHBIX 3QHPOB C HEOPTAHMYECKUMH W OPraHHYECKAMH
kucnoramy. IlomaTre 06 HCKYCCTBEHHBIX BOJNOKHAX: aNeTaTHOM IIEIKE, BUCKO3E.
Haxoxnenue B mpupone M OHONOrHYEcKas pONb NEUTON035L. CpaBHEHHE CBOMCTB
KpaxMmalia ¥ IIeJUTIOJIO3EL.

Aemoncmpayuu: Tonydenne caxapara KaibIus U BBIICTEHHE Caxapo3bl U3 pacTBopa
caxapara KambIis. OTHOIIEHHE PAacTBOPOB caxaposbl M ManbTosel k Cu(OH), mpu
HarpeBaHUH.

Osnakomiienne ¢ (QU3MIECKHMA CBOHCTBAME KpaxMala ¥ [EIUTFOIO3bL. Habyxanwe
HEJUHONI03Bl M Kpaxmana B Boje. Ilomydenwme TpmHHTpaTta memmomossl. Kommexmums
BOJIOKOH.

Jabopamopnvie  onvimpr: KuCTOTHBIA THAPOTM3 Caxapo3bl. 3HAKOMCTBO C
obpasiamur  momucaxapunoB.O0HapyKeHHE KpaxMana C [TOMONIGE) KAadecTBEHHON
peaxiuu B Meze, xiebde, Horypre, Mapraprie, MakapOHHbIX H3IETHAX, KPYIax
Hemoncmpayuu: OGpasupl yriaeBoI0B ¥ H3LEIUN U3 HUX. B3auMomeiicTBIE TIIOKO3EI C
(pyKCHHCEPHUCTOM KHCIIOTOMH.

Jlabopamopnvie onwvimur: O3HAKOMIIEHHE C (DH3HUCCKEME CBOMCTBAMM TUIOKO3BI
(amTeyHas ynaxkoBKa, TaOIETKH).

IIpakTHyeckue 3anarue No28
Peaxums «cepeOpsiHOro 3epkanay TIOKO3BL B3amMomeHcTBHE [IOKO3BI C THIPOKCHJIOM
memu (II) npu pa3nmyHEIX TeMieparypax.

IlpakTHueckue 3ansTue Ne29
JleficTBrHE aMMHaIHOTO PacTBOpa OKCHJIA cepebpa Ha caxaposy.

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Hpakrryeckue 3ansrue Ne3(
ObHapy>kenue 1akTo35I B MONIOKe. JleficTBre ifof1a Ha KpaxMaiL.

[1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Tema 2.11
AMUHBI, AMHHOKH CJIOTHI,
Oesrkn

Copnepsxanne yqe0HOro Mmarepuaa

1

Knaccupuxanuss m wsomepusi avmsoB. [loHsTue 006 aMuHAX. Ileppuynrre,
BTOPUYHBIE U TPETHIHbIC aMUHBL Kiaccupukanus aMHHOB 110 THILY YrIeBOAOPOIHOTO
pajpKana W YHCIy aMHHOIPYII B MOJeKyne. I'OMOJOrmuecKkue psipl HpeenbHBIX
A (aTHICCKUX M apOMATHYECKHX AMHHOB, H30MEpPHS H HOMEHKIIATYDA.

ITP6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9
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XuMuyecKue CBOHCTBA AMHHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHMS, MX
CpaBHEHHE C aAMMHAaKOM H JPYTMMH HEOPraHHYeCKHMHU OcHoBaHUsIMH. CpaBHEHHE
XUMHYECKAX CBOMCTB anupaTHHYeCKHX M apoMarudecKkux amuHoB. OOpasoBaHue
amMu0B. AHMIMHOBBIE KpacuTesy. [JoHIATHE O CHHTETHYECKHX BOJIOKHAX. [TommaMumsl
¥ ITOJIAaMUTHBIC CHHTETHYECKUE BOJIOKHA. '

Ilpavenenne u noxydenue amuHoB. [lonyuerne amunos. Paborsr H. H. 3urnna.
Hemoncmpayuu: Ousmdeckue CBOWCTBA METHJIAMHHA: arperaTHOE COCTOSHHEE, IIBET,
3amax, OTHOIIEHME K Boje. l'openme MerwnamuHa. B3ammojeiicTBue aHMIMHA H
METUIaMUHA C BOJOM M kucnoTamMu. OKpamiuBaHWE TKAHEH aHWIHHOBHIMU
KPACHUTEIISIMH.

Jlabopamopusie onsimpl: VI3roTOBIEHUE INAPOCTEPIKHEBHIX W OOBEMHBEIX MOJENEH
H30MEPHBIX AMHUHOB.

AmuHokHca0ThL [ToHATHE 00 aMUHOKHCIOTAX, MX KIACCHGUKAIWS H CTPOCHHE.
OnTrueckas HU30MEepHs a-aMHHOKHCTIOT. Homerxmarypa aMUHOKHCIIOT.
JIBOHCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB AaMHHOKHCIOT M €€ IPUYHHEL
bunonsapusle wonbl Peakimu koupewcaruu. IlentuanHas cBssh. CHHTETHYECKHE
BOJIOKHA: KampoH, sHaHT. Kiaccuduxamus BosokoH. [lonydeHwe aMUHOKMCIOT, HX
IIpUMEHEeHHE U Ouonoruaeckast (yHKIUSL.

beaxun. benku xax npupomHble monuMepsl. [lepBudHasi, BTOpUYHAS, TPETHYHAS U
YEeTBEPTHYHAS CTPYKTYphl OenxoB. @OuOpwusipHEIE ©  TIOOYISIpHBIE  OElKH.
XUMHYECKHE CBOMCTBAa OEIKOB: TOpEHHE, IeHATypamds, THAPOJIH3, KadeCTBEHHBIE
(mBerHBIe) peakuuu. buomormueckme (GyHKIEH OeNKOB, WX 3HAYEHHE. Benku Kax
KOMIOHEHT rmummu. [Ipobiaema 6enKoBOro rooganus ¥ MyTH €€ PelleHMUs.
Hemoncmpayuu: Obuapyxenue GyHKIHOHAIBHBIX TPYIIT B MOJIEKYIIaX aMAHOKHCIIOT.
Helitpanasanus menoyn aMHHOKUCIOTOMH. HelfTpanusanus KucIoThl aMAHOKHCIOTOM.
PactBopenue u ocaxxnenue GENKoB.

Jladopamopnvie onvimpl: VI3roTOBICHHWE UIAPOCTEPIKHEBBIX W OOBEMHBIX MOZEIEH
HU30MEPHBIX aMHMHOB. PacrBopeHHe GelnkoB B Boge W uX Koarymsmus. OOGHapyXeHue
Oenka B KypHHOM SI{IIe # MOJIOKE.

IIpaxTnyeckoe 3anarue Ne31
Ob6pazopanue coeil anmInHa. bpoMupoBaHue aHUInHA

IIpaxkrugeckoe 3ausaTae Ne32
O6pazoBanwe coneil riuiuHa. [Torydenye MEIHON COMM IIMIHHA.

[1IPG 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

IIpaxTuyeckoe 3ansaTie Ne33
Henaryparus Oenka. I{BeTHbIe peakiinu 6eIKoB.

11P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9
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Tema 2.12
AzoTocogep-Kamme
reTeponMKINIecKue

COeMHEeHHS.
HyxnensoBbie KHCIOTHI

Copeprxanue yae0HOro MaTepuaia

1

Hykiennosbie kucaoThl. HyKIEHHOBEIE KHCIOTHI KaK NPUPOIHBIE IIOJHAMEPEL
Hyxneorunpl, ux crpoenue, npuMepbl. AT® u AJI®, uxX B3auMONpeBpaIlEeHUe H POIIh
sroro mporecca B npupoxe. [lomarue THK u PHK. Crpoenune JTHK, ee nepsuunas u
BTOpHYHast Crpykrypa. Paborer ®.Kpuka u Jl.Yorcoma. KomimieMeHTapHOCTH
asoTHCTEIX ocHoBanui. Pemmakanus JJTHK. Ocobernoctu crpoerus PHK. Tuns PHK u
ux Ouonormueckue Qysknun. [TIorsree o TpouaroM koje (komone). bruocunres 6enxa B
KHBOM KiieTKe. 'ennas umkeHepus u 6uorexHonorus. TpaHcrenHbe GopMBl pacTeHMH
U )KUBOTHBIX.
Hemoncmpayuu: Mojenu MONEKylT BaKHEHIIMX TIeTepOLHKIOoB. KOomIeKIws
TeTEPOIMKIINIECKHX coenunenuil. JlefictBue pacTBOpa NHMpUAHHA Ha HHIHKATOD.
BsammojielicTBe nHMpUIMHA C CONMHOW KucioTod. Mogmens wmonexynsl JIHK,
JAEMOHCTpAIMA NPHUHIMIIA KOMIUIEMEHTAPHOCTH Aa30THCTHIX OCHOBaHHU. OO6pasibl
IPOJYKTOB IMTAHKS M3 TPAHCI'CHHBIX ()OPM PaCTEHMH H XKHBOTHBIX.

JlekapcTBa W TpemapaThl, HM3TOTOBICHHBIE METOJAMH TEeHHOM WHKEHEPUH M
OHOTEXHOIOTHH.

Jlabopamopnstii onetm: VI3rotornenue OOBEMHBIX ¥ INAPOCTEPIKHEBLIX MOjETIEH
A30THCTHIX I'€TEPOIIKIIOB.

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9

Konrposbnas padora (py0esKHBII KOHTPOJIb)

2.13
BuoJsiorngeckn
AKTHBHbIE COCIUHEHUS

Copep:xanue yaed6HOro Marepuasia

1

®epmentnl. [lorsiTue 0 pepmenHTax KaK 0 GHOIOIHIECKHX KATaIM3aTopax OenKoBoM
nprpojsl. OCOOEHHOCTH CTPOCHHS H CBOMCTB B CpPABHEHMH C HEOPraHMYECKUMHM
katamusaTopamu. Knaccubuxamus ¢epmentoB. OcoOEHHOCTH CTPOEHHS W CBOMCTB
(bepMeHTOB: ceneKTHBHOCTE U 3(P(HEKTUBHOCTE. 3aBUCHMOCTE aKTHBHOCTH (JEPMEHTOB
oT Temueparypsl B pH cpeisl. 3HaueHHe (EepMEHTOB B OMOJOTHH H NPUMEHEHHE B
[IPOMBIIIICHHOCTH.

Buramunel [lonsrue o Buramunax. Mx xwiaccudukanvs u o6osuavenue. Hopma
noTpebnenys BUTaMuHOB. BogopacTBopumeie (Ha npumepe ButamuaoB C, Tpymisl B
P) m oxmpopactBopumbie (Ha npumepe BurtamuHOB A, D m E). ABHTAMHHO3EL
CHIIEPBHTAMUHO3bI M THIIOBUTAMHUHO3BI, X MPOQUIAKTHKA.

T'opmonnl. Ilomarme O ropmoHax Kak OHONOIMYECKHM AKTHBHBIX BEIIECTBAX,
BBITONIHSIOIMX — SHIOKPUHHYIO — PETyNSIMIO  JKH3HEJCATENBHOCTH  OPraHM3MOB.
Kiaccuuxanys ropMOHOB: CTEPOUIBL, IIPOU3BOAHBIE AMHUHOKHCIIOT, ONMIEITHIHEIE 1

I1P6 02,JIP 06, JIP 04,
JIP 9*MP 04, OK 1-9
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OenkoBbie TOPMOHEL OTHETBHBIE IPEICTABATEN]: ICTPATHOIN, TECTOCTEPOH, MHCYIHIH,
aIpCHAJIHH.

Jlexapersa. Ilonstme o mekapcTBax Kak XHMHOTEDANEBTHUECKHX IPENapaTax.
Kparkue wucTopuveckue CBEICHHs O BOSHHKHOBEHHH ¥ DA3BHTHH XUMUOTEPAIIHM.
I'pynmer  mekapers:  cynbbamumel  (CTpenTOIMI), AHTHOHOTHKH (meHUIULTHH),
AHTHIHPETHKA (aCIUPUH), aHAIBIETHKH (aHANBIUH). MeXanusM JeHCTBHS HEeKOTOPHIX
JIEKapCTBEHHBIX IIPErIapaToB, CTPOEHHE MOJIEKYJI, IPOTHO3HPOBAHUE CBOMCTB HA OCHOBE
aHalm3a XUMHYECKOTO CTPOCHHS. AHTHOMOTHKH, HX KIACCH(QUKAIMA 10 CTPOEHHMIO,
THIy M CHEKTPy JeHCTBHA. besomacHele cmocoOBl NIpHMEHEHWs, JeKapCTBEHHBIC
bopMEL
Hemoncmpayuu: Cpasrenne ckopoctu pasnoskenus H,O, mon neifcTreM dbepmenTa
Karamaspl 1 Heoprauuyeckux karanmusaropos: Ki, FeCls, MnO,. O6pa3usl BATAMHHHBIX
IIpernaparosB.

Homusuramuner. Vmmocrparun  otorpaduii KEBOTHBIX C PA3ITHUHBIME bopmamu
aBuTaMHHO30B.Ilmakar ¢  H300paXKeHHEM — CIPYKTYPHBIX  (DOPMYN  SCTpajiona,
TECTOCTEPOHA, aJIpeHaMHA.

Bsaumonelictre anpenamuna ¢ pactsopom FeCls. Benkosas IIpUpOJIa HHCYJIWHA
(uBerTHas peaxims Ha Oenmku). [IaKaTel WM KOJOTPAMMBI C dopmymamMu aMuma
CYIb(GAHIIOBOH KHCIOTEI, TUTHAPO- (GOIMeBoil B TOXKHOMK TArHAPO(OIHEBOi KUCIOT,
OCH3MIEHUIIIIMEA, TeTPALUKIAAA, IIe()OTaKCHMA, ACTTHPHHA.

Jlabopamopnvie onvimpi: VIcIBITaHNe PACTBOPUMOCTH aJpPEHANHHA B BOJIE M CONSHOM
kucnore.OGHapyXenne acCIupUHa B TOTOBOM JIEKapCTBEHHOMH (BopMe.

Hpaxruaeckne 3apsTus Ne34

[1P6 02,JTP 06, JIP 04,

OOHapyxeHre BUTAMUHA A B ITOICOTHEYHOM MacIe. Obuapy>xenue suramuna C B s101109- g JIP 9*MP 04, OK 1-9
HOM coke. Onpesienenne BuTaMuHA D B ppIGBeM jKUpe WM KYPHHOM JKEJITKe. I1P6 02,JIP 06, JIP 04,
prlKTI/l‘IeCKI/Ie 3apaTasa Ne3S } } 2 JIP 9*MP 04, OK 1-9
HedictBre aMHITO3BI CIIOHBI Ha Kpaxmai. JleiicTBie JErHuAporeHassl Ha METHJICHOBBIN

cuHuii. JleicTBre KaTanaskl Ha IIEPOKCH BOJOPO/IA

Hpaxruaeckne 3anarus Ne36 2 [1P6 02,JIP 06, JIP 04,
ABanu3 JIeKapCTBEHHBIX IIPENaparoB, IPOM3BOIHBIX CATHNHIOBOH KHCIOTHL AHATH3 JIP 9*MP 04, OK 1-9
JIEKapCTBEHHBIX MPENapaToB, IPOU3BOIHEIX H-aMHHO(EHOIA.

Hrorosas arrecranus B opMe IK3aMeHA 6

Koncyssrannn 12

Bcero 130
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3. YCJOBUA PEAJIMBALIMU MPOI'PAMMBI YYEBHOU JUCIHTAIIIAHBI OV /.11 Xumas
3.1. Jlns peanuzanyy OporpaMMbl y9eOHOM JUCIHIUTHHEI JOJDKHEI OBITH MIPEIyCMOTPEHEI CIIe/IyIOIIHe CIeNHanbHoe HoMelmenne: Kabuaer XxuMun
ITomemenue xkabuHeTa JOHKHO COOTBETCTBOBATH TpeboBanusiM CaHHTAPHO-ONHIEMAONOTHIECKUX pasmil U HopMatusos (CarlluH 2.4.2 Ne 178-02):
OCHAINEHO TUIIOBEIM 000OpYIOBAHHEM, B TOM YHCIIE CIENHAIH3UPOBAHHON yueOHOM MeOEeNbi0 W CpPeACTBaME 00ydeHHMs, HEOOXOMMMBIME IS BEIIONTHEHHUS
TpeOOBaHUHN K YPOBHIO ITOJIOTOBKH O0YUArOIIHXCS.

ObopyroBanre yuebHOro KabuHera:

- I10CaJIOYHBIE MECTA 110 KOJIMYECTBY 00YJarOIITIXCS;
- paboyee MeCTO IPero/1aBaTelIs;

- KOMILJIEKT y9eOHO-HATJISIIHBIX TIOCOOHIA;

- KOMILJIEKT 9JIEKTPOHHBIX BHICOMATEPHATIOB;

- 3alaH¥s TSI KOHTPOJIBHBIX paboT;

- Ipo(eCCHOHATEHO OPUEHTHPOBAHHBIE 3/ TAHFST;

- MaTepHaJIbl SK3aMEHA.

TexHugeckue cpejcTsa 00yueHus:
- IEPCOHANBHBIH KOMIIBIOTED C JIMI[EH3HOHHBIM IIPOTPaMMHBIM OOeCIIedeHHEM;
- IPOEKTOP C SKPAHOM.

3ansr:
bubnuoreka, 9UTATBHBINA 3271 ¢ BBIXOJOM B CeTh VIHTEpHET.

3.2. HadopmanumonHoe odecrneyeHHe peain3aluu MporpaMmbl

Ocpoenre NporpaMMbl y4eOHOH AUCHUIITHHBT « XMMHS) IPETIONIaraeT Hanudue B IpohecCHOHaNBHOM 00pa3oBaTebHOM OpraHU3allii, peanusyonieil 06pazoBaTensHyI0
nporpammy cpejrero obmero obpasosanus B npezienax ocsoerus OIIOIT CIIO Ha 6a3e ocHOBHOrO 001ero 06pasoBaHus, KabUHETA XUMUH ¢ 1abopaTopyeii i 1a6opaHTCKOM
KOMHATOM, B KOTOPOM HMEETCS BO3MOIKHOCT 00ECTIeUHTh CBOOOAHBIN 0CTyIT B IHTepHET BO BpeMs yueOHOro 3aHsIT s M B IEPHOJ] BHEYYEOHOI e TeNbHOCTH
00yJaroIIMUXCSl.

ITomemenue kabuHeTa JOIDKHO YAOBIETBOPATH TpeboBaHmuIM CaHHTAPHO-3MHIEMHUOIIOrHYECKHX MpaBmt 1 HopmaTusop (CanlluH 2.4.2 Ne 178-02) u 6bITH OCHAIIEHO
THUIIOBBIM 000PYTOBaHHEM, YKa3aHHBIM B HACTOSIINX TPeOOBAHMAX, B TOM YHCIIE CHICIUATM3HPOBAHHON YyUeOHON MeGEeIBIO U CpeIcTBaMK 00YYeHHMS, TOCTATOUHBIMH IS
BBINOJIHEHHs TPeGOBAHMH K YPOBHIO MOATOTOBKH 06YYarONHEXCS .

B xabunete pomwkHO 6BITH MYTETUMEANHHOE 060PYI0BaHKE, IIOCPEACTBOM KOTOPOr0 YIACTHHKH 00pa3oBaTebHOro NPOLECCa MOTYT IPOCMATPUBATE BU3YaILHYIO
UH(POPMALHIO IO XUMHUH, CO3/1aBaTh NPE3CHTALHH, BUIEOMAaTEPHAIILI U T. I1.
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B cocras y‘-IC6HO-MeTO,ZII/I‘-{ECKOI‘O H MaTepHUaATIbBHO-TEXHHYECKOT0 OCHAIICHUS] KaOHMHETa XUMUK BXOIAT:

$ MHOTO(YHKIMOHAIBHBIH KOMIUIEKC NIPEoJaBaTelis;

¥ HaTypallbHBIe 00BEKTEI, MOIENH, TPUOOPHI M HAOOPH! JIJIs IOCTAHOBKY IEMOHCTPALIHOHHOTO M YYEHHYECKOTO SKCIIEPHMEHT;
. IIleYaTHbIE U 9KPAaHHO-3BYKOBEIC CPENCTRa O0yUeHHS;

s CpEICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA,

< PEaKTHUBEL,

C TIEPEYHH OCHOBHOM U JOTIONHUTEIBHOH Y4eOHOM TUTEpaTyphI;

3.2.1. OcHoBHBIE EYATHBIE U3TAHMS :

1. Xumust 11st ipodeccuid | CnenuanbHOCTeH ecTecTBeHHO-HaygHOoro npodus., I'abpuesnsu O.C.: yueGuuk ayst CI1O, 3-¢ usn., crep., M.: M1 «Akamemus», 2017, 400 c.
2.Xumus. Ipaxruxym., IN'abpuensa O.C.: yaebroe nocobue mis CIIO, M.: 1T «Axamemus», 2017, 304 c.
3. Xumus. Tecrsl, 3anaun u ynpaxuenus., ['abpuensn O.C., Jleicosa I'.I'.: yue6Hoe nocobue mis CIIO, 5-e uza., crep., M.: ML «Axanemus», 2017, 336 c.
4.Xumust 1711 IpOeccHii 1 CNeUMaibHOCTEH TEXHUYECKOTO H eCTECTBeHHO-HayqHOoro rpoduieii., Epoxun Y0.M., Kosanesa U.B.: yuebnux misa CIIO, 4-e u3., crep., M.: UL
«Axanemusy, 2017, 496 c.
5. Xumus ans npoeccuil u CneuUaIbHOCTEH €CTECTBEHHO-HAYYHOro npodus., moj pe. O.C. 6.I'abpuensna: yaeGHUK 1yis cTyaeHToB yupesknenuit CIIO, 3-e uzj.. ctep., M.:
U1 «Axanemus»,2017, 400 c.

7.CO0pHHK TECTOBBIX 3afiaHui 1o xumuu, Epoxun FO.M.: yuebHoe nocobue mis CITO, 2-e uzn., crep., Mocksa, UL « Axagemusy, 2021, 128¢

3.2.2. JlonoxHATEILHBIE HCTOYHHKH
1. Xumus. Ipaxrukym., Fabpuensua O.C.: yuebHoe rocobue g CIIO, M.: MIT «Axanemusy, 2017, 304 c.
2. Xumus. Tectsl, 3anaun u ynpaxsenus., ['abpuensn O.C., JIsicora I'.I'.: yueGroe nocobue mis CITO, 5-€ w3z, crep., M.: M1 «Axagemus», 2017, 336 c.
3.Xumust 11t Ipodeccuii v CelHanbHOCTEH TEXHUYECKOrO | €CTECTBeHHO-HayqHOro rpodueii., Epoxun FO.M., Kosanesa U.B.: yue6nux g CIIO, 4-¢ usn., crep., M.: L]
«Axanemus», 2017, 496 c.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUSI
VYEBHOU JTACIHUILIHHBI

KOHTpOJIL H OIE€HKa PE3YIIbTaTOB OCBOCHHII y‘lCGHOﬁ JUCHHUIITIHHBL OCYIIECTBIICTCA MPEIOJABATEIIEM B MPOIECCE IPOBEIACHHS IPAKTHYCCKHX
3AHATHH, TECTHPOBAHM, d TAKIKE BBIIIOJIHCHMA O6Y‘I3IOHII/IMI’IC$I HHIWBUAYaJIbHBIX SaﬂaHHﬁ, IIPOCKTORB, I/ICCJ'IC,D;OBB.HI/Iﬁ, JAPpYyrux (bOpM " METOOOB KOHTPOJIA.

PesyabTarsl 00ydyenus PopMBI B METO/IBI KOHTPOJISI U OLEHKH Pe3yJIbTATOB
o0y4ueHust

OcBoenue copeprxanust yaeOuoi mucrmmmasiOY Qi 11 « XuMusay obecrneunsaer
JOCTYDKEHHE CTYICHTAMH CIEIYIOIIHX Pe3yIbTaTOR:

* JIUYHOCHHBIX:
JIP 01 chopMUpOBaHHOCTE TyBCTBA TOP/IOCTH M YBAKEHHSI K HCTOPHU ¥ JOCTHKEHHAM
OTEYECTBEHHON OMOIIOrHIECKON HAyKH; IPEICTABICHUS O IeOCTHOM €CTECTBEHHOHAYYHOM -IIIHBIH IHAJIOT CO CTYACHTAMH.
KapTHHE MHDAa;

JIP 02 moHMMaHWE B3aUMOCBSI3H H B3aHMO3aBHCHMOCTH €CTECTBEHHBIX HAYK, UX BIMAHII HA

OKPY KaIOIIYIO CPey, IKOHOMHIECKYIO, TEXHOJIOTHUECKYIO, COIHANBHYIO U 3THUECKYIO Cheph
JIESITEIIbHOCTH YeI0BeKa;

JIP 03 criocoOHOCTh HCIOIB30BATh 3HAHHS O COBPEMEHHOMN eCTECTBEHHO-HAYYHOM KapTHHe Mupa | ~YMEHHEC HCIIOJIb30BATh TEMATHIECKYTO HH(OPMALHIO U3
B 00pa3oBaTeIbHON U NPO(eCCHOHANBHOM NeSTEEHOCTH; PasHIHBIX HCTOYHUKOB.
JIP 04B03MOxHOCTH HHPOPMAIIMOHHON CpeIB! IUIsl 00€CIeYeH s POYKTHBHOIO
caM000pa3oBaHuUS;

JIP 05 Bnagenue KynbTypOH MBIIUIEHHS, CIIOCOOHOCTS K 0600IIEHH IO, aHATH3Y, BOCIPHSTHIO -TIO/UTEPXKUBATE TECHYIO CBS3E ¢ OUOIHOTEKO.

MHpOPMAIEU B 00JIaCTH €CTECTBEHHBIX HAyK, IOCTAHOBKE [EJIM B BEIOOPY IIyTel ee IOCTHKEHMS
B IpodeccronanbHoi chepe;

JIP 06¢ciocobHOCTE PyKOBOJICTBOBATECS B CBOEH AEATENBHOCTH COBPEMEHHBIMHI MPHHIAIIAMI
TOJIEPAHTHOCTH, JUAJIOTA U COTPYAHHYECTBA; TOTOBHOCTH K B3aMMOICHCTBHIO ¢ KOJIIEraMH,
paGoTe B KOIUIEKTHBE; -JIMYHBIH JUANIOT CO CTYJCHTAMHU.
JIP 07 roTOBHOCTb HCIIOJIE30BATH OCHOBHBIE METOIBI 3ALIUTEL OT BO3MOMKHBIX ITOCIIEICTBUHN

aBapuii, KaracTpod, CTHXUMHBIX OEIICTBHIA;
- 2
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JIP 0806:maianme HaBpIKaMi O€30macHOM paboTHI BO BpeMS IPOEKTHO-UCCIIENOBATETECKON 1
SKCIIEPHMEHTAIFHON JEITeIBHOCTH, IIPH UCIIOIE30BAHUH Ta00paTOPHOTO 000PYIOBAHUS,
JIP 09 cioco6HOCTE UCIIONB30BaTh NPHOOPETEHHBIE 3HAHMS ¥ YMEHUS B IPAKTHIECKOM
JIESTEIIBHOCTH U IIOBCEIHEBHOM KH3HHU TSI COOMIONICHUS] Mep NPO(UITAKTUKA OTpaBIECHHIH,
BHPYCHBIX U JIpyrux 3a00/eBaHui, CTPeCcCOB, BPEHBIX IPUBBIYEK (KYPEHHS, AIKOTOIH3MA,
HapKOMAaHMH); IPABHIT TOBEJICHUS B IIPHUPOJIHOU CpeJIe;

JIP 10roTOBHOCTH K OKa3aHUIO IIEPBOM MOMOIIY IIPH TPaBMaX, IPOCTYAHBIX U IPYIHX
3a00JI€BaHUSAX, OTPABJICHUSX MUIIEBHIMU IPOAYKTAMHE;

JImaHOCTHBIE PE3yIHTATHL.

JIP 1*.Oco3naronmuit ce6s rpakJaHuHOM H 3aIlTATHUKOM BEIMKON CTPaHBI

JIP 2* IlposiBisiromuii akTUBHYIO TPasKIAHCKYIO HO3UIUIO, JIEMOHCTPUPYIOIIUI IPUBEPKEHHOCTh
IIPUHIIAIIAM YECTHOCTH, NOPSTOYHOCTH, OTKPBITOCTH, SKOHOMUYECCKH AKTHBHBIN U yJaCTBYIOIIHANA
B CTYJCHYECKOM ¥ TEPPUTOPUATHHOM CaMOYIIPABICHUH, B TOM YHCIIE HA YCIOBUSIX
T0OpOBONBYECTBA, IIPOTYKTUBHO B3aMMOAECHCTBYIONINHI U yJaCTBYIOIINHN B IESITETHHOCTH
00IIIeCTBEHHBIX OpraHu3alyi

JIP 3*. Cobiroaroruii HOpMBI IPABOIOPSIIKA, CIIEIYIONIHI HaeanaM ITpakIaHncKoro o0IecTsa,
obecrieuenust 6e30MacHOCTH, IpaB B cBOOO rpaxkaan Poccuu. JIosuThHBIH K yCTAaHOBKAM U
IIPOSIBIICHUSM IPENCTaBUTENECH CyOKyIbTYp, OTIIMYAIOMUI UX OT IPYII ¢ JECTPYKTUBHEIM H
JI€BHAHTHBIM ITOBEJIEHUEM. [[eMOHCTPHPYIOMMIA HEMPHATHE U IPEIYIPERKTAONINH COIHATBHO
OIIACHOE IOBEACHHUE OKPY KAFOIIMX

JIP 4* . TlposBistonyit ¥ JEMOHCTPUPYIOIHI YBOKEHHE K JIFOIIM TPYIa, OCO3HAIONTHH IEHHOCTH
cobcTBeHHOrO TpyHa. CTpeMsaimics K GOpMUPOBAHUIO B CETEBOH CpEie TUYHOCTHO U

PO EeCCHOHATHHOTO KOHCTPYKTUBHOI'O «IU(POBOTO ClieIay

JIP 5%*. JleMOHCTpHPYIOLIHI IPUBEPIKEHHOCTE K POJAHOM KyJIbTYype, HCTOPHYECKOM aMsITH Ha
ocHOBe JIF0OBH K PowiHe, poJHOMY HAPOY, MAJIOW POIUHE, TIPHHSITUIO TPATHIHOHHEIX
LIEHHOCTE! MHOIOHAIIMOHAILHOTO Hapoaa Poccun

JIP 6%*. IIposBistrormii yBaXEHHUE K JIO/ISIM CTAPIIEro MOKOJIEHUS H TOTOBHOCTE K YYACTHIO B
COIHAIBHON IOIIEePIKKE U BOJIOHTEPCKUX JBHIKCHUSIX

JIP 7%*. Oco3Baromuii MpUOPUTETHYIO [IEHHOCTE JIMYHOCTH YEJIOBEKa; YBAKAIOIUH COOCTBEHHYIO
U 9y’)KyIO YHAKATBHOCT B Pa3IMYHBIX CUTYAIUsAX, BO BceX opMax U BUJAX JACSITETHHOCTH.

JIP8.* I1posBisronImiA 1 JEMOHCTPUPYIOIIHN YBAKEHUE K IPEICTABUTEISIM PA3TAIHBIX
STHOKYJBTYPHBIX, COIUAIBHBIX, KOH()ECCHOHANBHBIX X HHBIX Tpymil. COMpHUYaCTHBIHA K

-IIOATOTOBKA pedepaToB

-IIPOBEACHUEC aHKETUPOBAHUS IICUXOJIOTaMH.

-IIPUMEHSTE ( IIpA HEOOXOIMMOCTH) 3HAHUS IOy YCHHBIE
Ha 3aHsTHIX 1o BK.

-3HaTh U COONIONATH IIpaBHJIa TEXHUKH 0€30MaCHOCTH
paboThl B 1abopaTopuu.

-YMECHHE 0Ka3aTh INEPBYIO MCIUIIAHCKYIO IIOMOIIIb.
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COXPAHEHHIO, IIPEYMHOXKEHHIO M TPAHCIISIIUH KYJIbTYPHBIX TPaJUIHH U IEHHOCTEH
MHOTOHAITHOHAIEHOI'0 POCCHHCKOTO TOCYIapCTBa

JIP 9*. Cobmroarommii ¥ Iponaras IupyOIyil IPaBrIIa 30POBOro U Ge3omacHoro obpasa
XKU3HM, CIIOPTA; NPEAYIPEKTAF0IIHNA THO0 MPeo/I0IeBaAIONIHl 3aBUCHMOCTH OT AJIKOT0JIs, Tabaka,
IICUXOAKTHUBHBIX BEIIECTB, a3aPTHHIX UTP U T.J. COXPAHSIONIHHN IICHXOJOTHYECKYIO YCTOI/I‘II/IBOCTL
B CUTYAaTUBHO CJIO’KHBIX MJIH CTPEMHUTEIHLHO MEHSFOIIUXCSI CUTYAIHSIX

JIP 10*. 3a6oTsmuiics 0 3amuTe OKpY)KafoLel Cpebl, COOCTBEHHOM U Uy)KOM OE€30IIaCHOCTH, B
TOM 4ucie udpoBoi

JIP 11*. IIposBiisronyii yBaskeHHE K 9CTETHYECKHM EHHOCTSIM, 00IaIaromuil 0CHOBaMU
9CTETHYECKOH KYJIBTYPHI

JIP 12*. [IpuHUMAarOmuit ceMeHHbIe IIEHHOCTH, TOTOBBIA K CO3MaHMIO CEMBU M BOCITUTAHHIO
JIETeH; IEMOHCTPUPYIOIIMI HENPUITUE HACHIIUS B CEMbE, YX0/1a OT POAUTETHCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHHH CO CBOMMH JETHMHU U UX (PHMHAHCOBOTO COJEPIKAHFS

© MemanpeomMenHbIX:
MP 01 ocoznanue conmuanbHOM 3HAaUMMOCTH CBOEH Mpodeccuu/CrenuansHoCTH, 00IaIanmie
MOTHBAIMEH K OCYIIECTBICHHUIO TPOECCHOHATIBLHOM e TeIbHOCTH,
MP 02 noBsllIeHre HHTEUIEKTYAIBHOTO YPOBHS B IIPOLIECCE H3YISHUST OMONIOTHIECKHX SIBICHUMN;
BBIJTAFOIIMXCS JOCTHXKEHUI OHOIOTHY, BOLIE/INUX B O0IIEYEIIOBEYECKYIO KYIBTYPY; CIOKHBIX U
IPOTHBOPEYMBEIX IIyTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TIIIOB, HICH, TEOPHA, KOHIIEIIIHH,
THITOTe3 (O CYIMIHOCTH M MPOUCXOXKICHUH XHU3HH, 9eJIOBeKa) B X0/Ie paboThI C pasmIHbIMU
HUCTOYHUKAMU HH(POpMAITHH;

MP 03¢cnocoOHOCTh OPraHH30BBIBATE COTPYIHHYECTBO SIUHOMBIILIEHHIKOB, B TOM YHCIIE C
HCIIOJIBE30BaHHEM COBPEMEHHBIX HH(POPMAINOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;
MP 04crocoOHOCTE MOHMMATh IPHHITAIE! YCTOWYHBOCTH M IIPOLYKTUBHOCTH JKHBOM IPHPOJIBL,
IIyTH €€ U3MEHEHUS II0]] BIMIHUEM aHTPOIIOTEHHBIX (PaKTOPOB, CHOCOOHOCTH K CHCTEMHOMY
aHanu3y ruo0albHEIX SKOJIOIHYECKUX MPOOIIEM, BOIPOCOB COCTOSHHES OKPYIKAIOMIEH Cpe/Ibl 1
PAIHOHANBHOTO UCIIOIB30BAHUS IIPUPOJHBIX PECYPCOB; :
MP 05 ymeHue 060CHOBBIBATH MECTO ¥ POJIb OMONIOTHYECKAX 3HAHUM B IPAKTHYECKOM
JEeATEIBHOCTH JIOIEH, PA3BUTHH COBPEMEHHBIX TEXHOIOTHIT; ONIPEIENISTh XXUBBIE 00HEKTHI B
IIPUPO/IC; IPOBOIUTE HAOIIONECHUS 38 SKOCUCTEMAMH C TEJIBIO HX OIUCAHUS M BHIABJICHHS

€CTECTBEHHBIX M aHTPOIOTeHHBIX H3MCHEHHH; HAXOUTh U aHAIM3UPOBATH HHPOPMAIHIO O

IIPUMEHSITH 3HAHUS , TOTy4YeHHBIC Ha 3aHaTusx bXX u
Buonornu.

-YMETh paccKasarh O CBoei npodeccruu

-[IOJUIEP)KUBATE TECHYIO CBSI3b ¢ OHOIMOTEKOIH.

-CIICJTUTH 32 HOBOCTSIMH OHOJIOTHH.

-IIoCeIaTh KJIy6BI II0 HHTEpECaM.

-03HAKOMJIEHHE C OMOJIOTHIECKUME CACTEMAMU
Pa3HOIr0 YPOBHS: KJIETKOM, OPTaHU3MOM,

TIOITY JIAIIE i, 9KOCUCTEeMOU, Orocdepoi.
Omnpepesienne posu 6uostoruu B (GOPMUPOBAHUA
COBPEMEHHOM €CTeCTBeHHO-HAYIHON KapTHHBI MUAPA
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JKUBBIX 00BEKTaxX;

MP 06¢nocoOHOCTE IPHUMEHSTH OHOJNIOTHIECKHE W SKOJOTHUECKHE 3HAHMS IS aHAIA3a
IPUKIIAHBIX IPOOJIEM X03SIMCTBEHHON IEATENFHOCTH;

MP 07¢noco6HOCTE K CaMOCTOSTENIFHOMY IIPOBEICHUIO HCCIIEI0BAHMM, IIOCTAHOBKE
€CTECTBEHHO-HAYIHOI'0 SKCIIEPHUMEHTA, UCIIONB30BAHUIO HH(POPMAIIMOHHBIX TEXHOJIOT I IS
pEIIeHus HayYHBIX B IPOQECCHOHANBHBIX 33/1aY; CIIOCOOHOCTh K OIIEHKE STHYECKUACTIEKTOBR
HEKOTOPBIX MCCIEN0BAHMMA B 0011acTH OMOTEXHOIOTHH (KIIOHHPOBAHHE, HCKYCCTBEHHOE
OILIIO/IOTBOPEHHE);

* RPEOMEMHBIX:

ITP 01 copmMmupoBaHHOCTH IPEACTABICHU O POJIM U MECTE OGHOTIOTHU B COBPEMEHHOM HAYIHOM
KapTHHE MUPA; HOHUMaHKe POJIK OHOTIOTHH B GOPMHPOBAHIH KPYro30pa i (pyHKIHOHATEHON
CPaMOTHOCTH JUISL PEIIEHHs IPAKTHIECKUX 3a/1ad; BIIaICHUE OCHOBOIIOJIATAFOIAMY TIOHSITHSIME 1
IPENCTaBICHUAME O XKUBOM IIPUPOJIE, €€ YPOBHEBOM OPraHU3AIMH M SBOJIFOIHH;

IIP 02yBepeHHOE OIB30BaHHE OHOIOTHYECKOM TEPMUHOIOTHEN U CHMBOIHKOA;

BIIaJICHUE OCHOBHBIMH METOJIAMH HAYYHOT'O TO3HAHUSI, HCIIONIB3YEMBIME IPH OHOJIOTHYECKHX
HCCIIEIOBAHMSX KHUBBIX 00HEKTOB U 3KOCUCTEM: OIIMCAHUEM, H3MEPEHHEM, IIPOBEICHHEM
HaOIFOIeH}H; BRIIBICHHE H OlIEHKA aHTPOIIOTCHHBIX H3MEHEHHH B IIPUPOJIE;

ITP 03copMHPOBAHHOCTE YMEHUH OOBSICHSTE PE3yIBTATE OHOIOTHYECKHX SKCIIEPHMEHTOB,
pelIarh 3JIeMEHTapHbIE OHOJIOTHIECKUE 3aIadH;

ITP 04chopMupoBaHHOCTE COOCTBEHHOM ITO3HIHH 110 OTHOIIEHHIO K OHOIOIMIECKOM HH-
(dhopmanmm, IoyJaeMoH U3 pa3HEIX HCTOYHUKOB, MITOOATBHBIM SKOJIOTHYECKUM IIPobIeMaM 1
IIyTSIM MX PEIICHUSL.

U IPAKTAYECKOU JeATeJIbHOCTH JIIOIE.

-00y4ueHHe COOIIIOMEHMIO IPABII IIOBEICHUS B
mpupoze, 0epesKkHOMY OTHOIIEHHIO K
buoormuecknM o0beKTaM (PACTeHHAM |
SKMBOTHBIM M MIX COODIMECTBAM) M X OXpaHe.

JUAAJIOr ITpemoaaBaTelsd U CTYICHTa

-BBIIIOJIHCHHE Hay‘-IHO-I/ICCJIC,HOBaTGJIBCKOf;I pa60Tr>1.

cocTaBlIeHHE pedepaToByMEHHE OTCTANBATE MHEHHE, O
COXpaHeHHH OMOJIOrHYECKOI0 MHOI000Pa3 sl KaK OCHOBE
YCTOWYIHBOCTH OHOC(EPHI U IIPOrPECCHBHOTO €€ Pa3BUTHSL.
VYMeH#e BBIIBIATH IPUYUHBL BEIMHPAHUS PACTUTEILHBIX H
JKABOTHBIX OPTaHH3MOB.

YMEHHE HCIOIB30BaTh TEMATHUECKYIO HH(OPMALIUIO U3
Pa3IUYHBIX HCTOYHHKOB
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Penenzus

Ha pabo4yio nporpammy no mucnumiuae OY/In.11. Xumus mo npodeccun 18.01.33 «JIa6opanT mo
KOHTPOJIK0 KAveCTBA CbIPbS, PEAKTHBOB, NPOMEXKYTOYHBIX INPOIYKTOB, FOTOBOH IPOXYKIHH,
O0TXO0/I0B IPOU3BOJCTBA (IT0 0TPACIAM)», YTBEPKICHHOT0 IPUKa3oM MunucTepeTBa ob0pasoBanus u
Hayku Poccmiickolt @exepanun or 09.12.2016 r. Ne 1571, 3aperucTpupoBanHoro B Munrwcre PO
26.12.2016, perucrpanuonnsiii Ne 44939, ykpynuaennas rpymnna 18.00.00 XuMugecKie TeXHOTO ML

Pabouas mporpamma paspaboraHa Ha OCHOBe DenepadbHOTO  TOCYAAPCTBEHHOTO
00pa3soBaTeNLHOTO CTAHAPTA CPEAHEr0 IPO(ECCHOHATEHOTO 06pa30BaHHS (®I"OC CIIO) mo mpodeccuu
18.01.33 «JlaGopaHT IO KOHTPOIIO Ka4eCTBA CHIPBS, PEAKTHBOB, IIPOMEKYTOUIHBIX IIPOJYKTOB, TOTOBOM
IPOIYKIMH, OTXOJAOB IPOHM3BOACTBA (IO OTPACiAM)», YTBEPKICHHOTO NPUKa3oM MUHHCTEpCTBA
obpasoBanust W Haykm Poccuifckoit @eneparmu ot 09.12.2016 1. No 1571, 3apETHCTPHPOBAHHOIO B
Mumiocre PO 26.12.2016, peructpamuornsii Ne 44939, ykpymmennas rpymma 18.00.00 Xumumdeckue
TEXHOJIOTHH.

- PaspaGoran  npenmomaBatens  ['OCYyIapcTBEHHOTO — GFOHKETHOIO Ipo¢eCCHOHAITBHOIO
obpasoBarelbHOTO yupexaeHns KpacHOZapckoro kpas ApPMaBHPCKHH MEXAaHMKO- TEXHONOTHUECKHi
TexHUKYM borocosa ["asue Cepreesna.

Paboyas mporpamma mo mucummmmHe OYAm1l. XuMust cocTaBieHa Ha OCHOBAHHH
IIpuveproit  mporpammel  ofmeo6pasoBaTebHON — yueGHOH — muCHMIUMHBI  «XUMUS»  JUIA
npodeccHOHaTBHBIX 00pa30BaTENFHBIX OPraHU3aIHil .

[IporpamMa [aeT BO3MOXKHOCTH IOJYYHTh 3HAHHS OCHOB IHCIHMILUIAHEL Pa6ogas Iporpamma
OTpaXa€T HA3HAYEHUE IUCHUILIMHBI, ONpPE/ICIEHBl TPeOOBAHUS K 3HAHWAM, YMEHHSM M HAaBBIKAM
cTynentoB. llo KaxzjoMy pasieny 3alilaHEpOBaHa CaMOCTOSATENbHas  paboTa UL CTYHEHTOB,
OIpE/ICTCHBl €€ BHIbI, YTO CIOCOOCTBYET PA3BUTHIO WHAMBHIYAILHBIX TBOPYECKHX CIIOCOOHOCTEH
ydamuxcs. SI3BIK M CTHIb W3JIOKEHWs TPOTPAMMHOTO MaTepuala Hay9HbIH, HCIONb3YeTCs
creruyeckas TepMUHONOTHA. KOHKpeTH3HpOBAaHBI TeMBI JabOpaTOPHBIX paboT u IIPaKTHYECKIX
3anaTui. Pabodee BpeMs pacrpezeieHo pauoHaIbLHO. .

Temarideckuit wiaH u  pabouas TpPOrpaMMa IIOJHOCTBIO COOTBETCTBYIOT — IPHMEPHOIN
[POTPamMMe, COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, TEXHHKH M IPOU3BOACTBA. TeMaTHKa MpOrpaMMEI
IpEeTyCMaTpUBACT  pead3alli0  MEXIPEIMETHBIX  CBS3€dH ¢ JUCHMIUIMHAMH  E©CTECTBEHHO-
MaTeMaTHYeCKOT0 IUKJIA U C IPYTHMH HAayKaMH.

B mporpamme ykasama OCHOBHAs W JOIONHHTENBHAs JIHTEPATYpa, TPEIIOKEH pPSII TeM
pedepaToB 115 CaMOCTOSTENBHOM PaBOTEI CTYAEHTOB.

Perensenr:

3aBenyromas nabopaTopueii MacionepepabaTHIBAOIIE]]
Kpanudukanus 1o IUImioMy: TEXHOIOT C€JILCKOXO3ﬂﬁ
IO CIICHUATBHOCTH «TeXHOIOTH IPOU3BOJICTBA U TIEPYRS
CENBCKOXO03SMCTBEHHOM TTPOTYKITHH )



Penensus

Ha pabovyio mporpaMMy 1o JECHMIUIMHE OY/In.11. Xumust mo npogeccun 18.01.33 «JIaGopanr
10 KOHTPO/I0 KaYecTBA ChIPbs, PeaKTHBOB, IPOMEXYTOYHBIX NPOAYKTOB, rOTOBOIA OpPOIYKIHH,
0TXO010B MPOH3BO/CTBA (IO 0TpPaCIsAM)», YTBEPIKICHHOr0 NpuKa3omM Munucrepcersa o0pazoBanus u
Haykn Poccuiickoiit ®enepannn ot 09.12.2016 r. Ne 1571, 3aperucTpupoBaHHOro B Munwcre P®
26.12.2016, perueTpanuonnsrii No 44939, ykpynaennas rpymna 18.00.00 Xamuveckne Texmoorum.

PaGowas mporpamma paspaboTaHa Ha OCHOBe @enepansHOroO rOCyIapCTBEHHOIO
06pa3oBaTeNbHOTO cTaHIapTa CpenHero npodheccHoHaIBFHOro obpasoBanus (GI'OC CIIO) o mpodeccuu
18.01.33 «JIa6opanr mo KOHTPOJIO KAaYeCTBA CBIPhS, PEaKTHBOB, IIPOMEXKYTOUHBIX IIPOTYKTOB, TOTOBOMH
TIPOMYKIHH, OTXONOB IIPOM3BOACTBA (110 OTPaciIsAM)», yTBEPKIECHHOTO npHuKasoM MunucTepcTBa
obpasoBanns u Hayku Poccmiickoii Oenepanuu ot 09.12.2016 . No 1571, 3aperucrpupopansoro s
Mugrocre P® 26.12.2016, peracTpannonssii No 44939, ykpynuennas rpymma 18.00.00 Xumuueckue
TEXHOJIOTHH.

PaspaGoran  mpemonasareins I'ocymapctBennoro  GromxerHoro npodecCHOHaIbHOro
00pa30BaTENBHOrO yupesKIeHuUs Kpacnomapckoro kpas ApMaBUPCKHH MeXaHHKO- TeXHOTOIHIECKHIL
TexnukyM borocosa I'asine Cepreesua.

Pabouas mporpamma o mucrmmmme OY/n.11. Xumus cocrasiena Ha 0CHOBAHIMK [Ipumepnoi
IPOrpamMMe! 001Ie00pa3oBaTeNbHOM yUeOHOM MUCIHIIHHEL «XuMHSY.

PaGouas mporpamma otpaxaer masmauenme AUCIHILIMHBL, ONPEICICHB! TPeOOBaHUS K 3HAHUSM,
YMCHHUAM H HaBbIKaM CTyZeHTOB. [0 kaxmomy PasZeIy 3alllaHupOBaHa CaMOCTOSITENbHAS paboTa I
CTYACHTOB, OIpEeNENeHb €& BHIBL, YTO CIIOCOOCTBYET pPa3sBHTHIO HUHJIMBUIYaIbHBIX TBOPYECKHX
CII0COGHOCTeH yuammxces. S3BIK U CTHID H3I0KEHHS TIpPOrPaMMHOTO MaTepHasa HayqHBIH, HCTIOTB3yeTcs
crnenuuyeckas TEPMHUHOIOIHUS. Konkpernsuposansr Temsr 1abOpaTopHEIX pPaboT u TIPAKTHIECKHX
3anaruil. PaGouee Bpems pacrpeneneno PanoHAIBHO.

Temaruuecknit mian u  paGouas TIpOrpaMMa MOTHOCTBI0 COOTBETCTBYIOT MPHMEPHOM IIporpamme,
COBPEMEHHOMY yPOBHIO Pa3sBHUTHs HAYKH, TEXHUKH H IIPOM3BOJICTEA.

Temaruka nporpammsr IPEAYCMAaTPHBAET PEANH3AMIO MEKIIPEIMETHBIX CBS3CH C JMUCIHIITHHAMH
CCTCCTBEHHO- MATEMATHIECKOTO IUKJIA B C APYTUMH HAYKAMM.

B nporpamme yxasama ocHoBHAs # momonHHTeTHAS JHTEPATYpa, MPEJUIOKEH PSIT TeM pedepaTos
AJLSL CAMOCTOATENBHOM pabOTHI CTYIEHTOB.

CrpykTypa u conepxanne paboyelt POrpaMMEL 110 JIUCIUITITIEHE OYAn.11. Xuvus COOTBETCTBYIOT
TPeOOBAaHUAM K IIPOrpaMMam CTaHAAPTOB HOBOT'O IMOKOJICHHUS .

Penensent:

%M)K. A. ApymansH pmouent xadenps (uswaeckoit KyIbTypHL B MEIHMKO-OHOJIOTHIECKAX
JIACIT H OI'6OY BO ATTIY, KBanuUKAIKSA 110 JUIIomy - «buoorus, sxomorusy.
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